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I WARNING I

DEATH

OR SEVERE INJURY MAY RESULT IF PERSONNEL FAIL TO OBSERVE
THE GENERAL SAFETY PRECAUTIONS BELOW, AND THE SPECIFIC
PRECAUTIONS CONTAINED IN THE TEXT.

Wear safety glasses, safety shoes, and a hard hat to provide adequate
protection.

Death or severe injury may result if personnel fail to use a lifting device
that is adequate for the item to be lifted.

Ear protection must be worn when engines or machinery is in operation.
Use care when using power tools.

If cleaning agents are used, be sure area is adequately ventilated, and
use protective gloves and goggles, or face shield and apron.

Avoid excessive injection of ether into an engine during starting
attempts.  Follow the instructions on the container or by the
manufacturer of the starting aid.

Use the recommended air pressure when using compressed air to clean
components. Too much air pressure can rupture or in some way
damage a component and create a hazardous situation that can lead to
personal injury.

When working on an engine that is running, accidental contact with the
hot exhaust manifold can cause severe burns.

Use extreme care when near rotating fans, belts and pulleys.

Avoid making contact across the terminals of the batteries and do not
spill the contents of the battery.



| WARNING (Cont) I

Keep clear of the Anchor Winch or Bow Ramp Winch while it is in
operation.

During any removal, disassembly, assembly, or installation of an
electrical device, make sure all electrical power is disconnected, and
tagged. (Circuit breaker in the OFF position and tagged.)

Improper functioning of Engine Exhaust System can cause injury or
death.

Personnel should know the location and operation of all equipment for
emergency use.

Before attempting to operate any equipment, read the instructions
completely. Then, return to the appropriate section and follow the
instructions.

Do not enter a Winch Compartment alone.

If the Halon Fire System is activated (horn sounds), leave the
compartment immediately. Check that no one is left, and then close
and dog the hatch.

Use extreme care when handling gasoline for the Salvage Pump.

Store all flammable material in the Flammable Storage Compartment.



TM 55-1905-220-14-5

| WARNING (Cont) I

When cutting with a torch, or when welding, always station fire watches,
ready with fire extinguishers, in the vicinity on both sides of the plate that is
being cut or welded.

Prior to cutting or welding on the ramp, remove drain plugs on both sides of
the ramp and check if ramp interior is primer coated. If primer coated, flush
thoroughly with steam, carbon dioxide, or water. Do not reinstall drain plugs
until the cutting and/or welding operation is completed. Failure to take this
precaution may result in explosion of accumulated primer vapors.

When refueling, shut down the electrical system. Observe the no smoking
rule. Do not permit anyone to operate tools or equipment which may
produce sparks near the refueling operation. Sparks or fire may ignite the
diesel fuel and produce an explosion.

Fuel oil and other petroleum products are highly volatile in extreme heat. To
minimize the possibility of explosion, wipe up all spills at once, see that fuel
lines and valves are not leaking and pump bilges regularly.

Before attempting to remove any compressed air system lines or
components, relieve air pressure from system. Failure to do so may result
in injury or possible death to maintenance personnel.

Before disconnecting a line in the hydraulic system, bleed the pressure from
that portion of the line. Failure to do so may result in injury or possible death
to maintenance personnel.

When working inside the hydraulic oil supply tank, a portable-type circulating
blower should be used to prevent vapor accumulation. For extended work
periods inside the tank, an air line tube respirator should be worn. Station an
observer outside tank in case worker is overcome by fumes.

Acids can cause serious burns or blindness. Avoid contact with eyes, skin,
or clothing. Do not breathe vapors. Wear rubber gloves, goggles, and a
rubber apron when handling them. When diluting acids, do not add water to
acid; the acid must be added to the mixture slowly and with constant mixing.
In case of contact with acid, flush the affected area with plenty of water and
obtain medical aid immediately.

Changel c
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| WARNING (Cont) I

Ramp hinge pins must be replaced one at a time, allowing three remaining
pins to support ramp. Removal of two or more hinge pins may result in the
weight of the ramp misaligning the remaining hinges, resulting in damage to
ramp and possible injury or death to maintenance personnel.
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CHAPTER 3 (CONTINUED)

SECTION V. MAINTENANCE PROCEDURES (CONTINUED).
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION.

The electric power generation and distribution maintenance procedures are as follows:

DESCRIPTION PARAGRAPH
Switchboard (Main) 3-59
Transformers
Panel Boards - Power Distribution

and Shore Power Connection Box 3-61
Generator (12V)
Generator (40 KW)
Engine Assembly
Engine Controls 3-65
Governor (Hydraulic)
Air Intake and Emergency Shutdown

Linkage 3-67
Blower
Fuel Pump and Drain Lines
Fuel Filter, Fuel Strainer 3-70
Fuel Injector -71
Fuel Lines and Manifold Connections
Lube Oil Filter and Housing/Breather
Lube Oil Cooler 3-74
Fresh Water Pump
Expansion Tank Water Connections
Water Manifold -7
Thermostat and Housing
Overspeed Governor
Tachometer Drive
Air Cleaner 3-81
Crankshaft Pulley 3-82
Balance Weight 3-83
Lifter Brackets and Supports 3-84
Exhaust Manifold
Rocker Arm Cover
Injector Controls 3-87
Oil Pan, Dipstick and Oil Filler
Cylinder Head
Valve Operating Mechanism
Camshaft and Gear Train 3-91
Flywheel and Housing
Lube Oil Pressure Regulator and By-Pass
Lube Oil Pump 3-94

3-1015
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

DESCRIPTION PARAGRAPH
Lube Oil Distribution System [3-95]
Pistons, Connecting Rods and

Cylinder Liners [3-96
Crankshaft 3-97
Cylinder Block 3-98
Instrument Panel 3-99
Starting Aid 3-100
Hydrostarter 3-101
Accumulator
Hydrostarter Pump (Engine Driven)
Hydrostarter Pump (Hand)
Hydrostarter Piping (Fwd Eng Rm) 3-105
Hydrostarter Piping (Aft Eng Rm)
Hydrostarter Reservoir, Filter,

Solenoid 3-107
Rectifier 24VDC
Distribution Panels Lighting
Switches
Lights 3-111
Emergency Lighting
Running, Signal and Anchor Lights
Navigational Light Control Panel

a. General Description

(1) The Generator engine covered in this manual is a 3 cylinder Detroit Diesel. The engine is
equipped with an oil cooler, lubricating oil filter, fuel oil strainer, fuel oil filter, air cleaner, governor, heat
exchanger, raw water pump, and a starting motor.

(2) Fuel is drawn from the supply tank through a strainer by a gear - type fuel pump, and then
forced through the filter and fuel inlet gallery in the cylinder head and to the injectors. Excess fuel is returned
to the supply tank via the fuel outlet gallery and connecting lines. Since fuel is constantly circulating through
the injectors, it serves to cool the injectors and carry off any air in the fuel system.

(3) Air for scavenging and combustion is supplied by a blower which pumps air into the engine
cylinders via the air box and cylinder liner ports. All air entering the blower first passes through an air cleaner.

(4) Full-pressure lubrication is supplied to all main, connecting rod and camshaft bearings, and to

other moving parts of the engine. A gear-type pump draws oil from the oil pan through an intake screen and
delivers it to the oil filter and then to the oil cooler. From the oil cooler, the oil enters a longitudinal oil

3-1016



TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).
gallery in the cylinder block where the supply divides; a portion entering the by-pass filter and then draining
back into the oil pan, part going to the cam and balance shaft end bearings and cylinder head, with the
remainder going to the main bearings and connecting rod bearings via the drilled crankshaft.

(5) Coolant is circulated through the engine by a centrifugal- type water pump. Heat is removed from
the coolant, which circulates in a closed system, by a heat exchanger. Control of the engine temperature is
accomplished by thermostats that regulate the flow of the coolant within the cooling system.

(6) Engine starting is provided by an hydraulic starting system.

(7) Engine speed is controlled by an hydraulic type engine governor.

b. Engine Model and Serial Number Designation

The engine serial number and model number are stamped on the cylinder block. The engine and
model numbers are also stamped on the Option Plate attached to the valve rocker cover.

Engine Serial Number and Model Number as Stamped on Cylinder Block
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c. Engine Rotation and Firing Order

WATER

MANIFOLD CAMSHAFT

(THRUST- FRONT)

BLOWER

FLYWHEEL
Rotation Viewed from Rear of Engine

GENERAL SPECIFICATIONS

NUMDBET Of CYIINAEBIS ...ttt e e e e e ettt eaaaaeeees 3
12T o] TSP 4 1/4in.(10.8 cm)
SHIOKE . eae 5in. (12.7 cm)
COMPrESSION RALIO . ..cceviiiiiieee ettt e e e e e 18.7to 1
Total Displacement - CUbIC INChES .......oouiiiiiiii e 213
Firing Order - R.H. ROTALION. ... ...oooiiiiii e 1-3-2
NUMDbeEr Of MaiN BEAINGS .....u ittt e ettt e e e e e et e e e aaaeees 4
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).
d. General Information - Detroit Diesel N-71

(1) In many cases, the maintenance technician is justified in replacing parts with new material rather
than attempting repair. However, there are times when a slight amount of reworking or reconditioning may
save time. Crankshafts, cylinder liners and other parts are in this category. For example, if a cylinder liner is
only slightly worn and within usable limits, a honing operation to remove the glaze may make it suitable for
reuse. Exchange assemblies such as injectors, fuel pumps and blowers are also desirable service items.

(2) Various factors such as the type of operation of the engine, hours in service and next overhaul
period must be considered when determining whether new parts are installed or used parts are reconditioned to
provide trouble-free operation.

(3) For convenience and logical order in disassembly and assembly, the various sub-assemblies and
other related parts mounted on the cylinder block will be treated as separate items in the various sections.

e. Disassembly

(1) Before any major disassembly, the engine must be drained of lubricating oil, water and fuel. On
engines cooled by a heat exchanger, the fresh water system must be drained.

NOTE
Do not drain oil into the bilges. Use the oil separation system to collect drained oil.

(2) Parts removed from an individual engine should be kept together so they will be available for
inspection and assembly. Those items having machined faces, which might be easily damaged by steel should
be stored on suitable wooden racks or blocks.

f. Cleaning

(1) Before removing any of the subassemblies from the engine (but after removal of the electrical
equipment), the exterior of the engine should be thoroughly cleaned. Then, after each subassembly is
removed and disassembled, the individual parts should be cleaned. Thorough cleaning of each part is

absolutely necessary before it can be satisfactorily inspected.

(2) If parts are not to be used immediately after cleaning, dip them in a rust preventive compound.
The rust preventive compound should be removed before installing the parts in an engine.
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).
g. Inspection

(1) The purpose of parts inspection is to determine which parts can be used and which must be
replaced. Although the engine overhaul specifications given throughout the text will aid in determining which
parts should be replaced, considerable judgement must be exercised.

(2) The guiding factors in determining the usability of worn parts, which are otherwise in good
condition, is the clearance between the mating parts and the rate of wear on each of the parts. If it is
determined that the rate of wear will maintain the clearances within the specified maximum allowable until the
next overhaul period, the reinstallation of used parts may be justified. Rate of wear of a part is determined by
dividing the amount the part has worn by the hours it has operated.

(3) Many service replacement parts are available in various undersize and/or oversize as well as
standard sizes. Also, service kits for reconditioning certain parts and service sets which include all of the parts
necessary to complete a particular repair job are available.

(4) A complete discussion of the proper methods of precision measuring and inspection are outside
the scope of this manual. However, every shop kit should be equipped with standard gages, such as dial bore
gages, dial indicators, and inside and outside micrometers.

(5) In addition to measuring the used parts after cleaning, the parts should be carefully inspected for
cracks, scoring, chipping and other defects.

h. Assembly

(1) Following cleaning and inspection, the engine should be assembled using new parts as
determined by the inspection.

(2) Use of the proper equipment and tools makes the job progress faster and produces better results.
Likewise, a suitable working space with proper lighting must be provided.

(3) Keep the working space, the equipment, tools and engine assemblies and parts clean at all times.
The area where assembly operations take place should, if possible, be located away from the disassembly and
cleaning operation. Also, any machining operations should be removed as far as possible from the assembly
area.
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

(4) Particular attention should be paid to storing of parts and sub-assemblies, after removal and
cleaning and prior to assembly, in such a place or manner as to keep them clean. If there is any doubt as to
the cleanliness of such parts, they should be recleaned.

(5) When assembling an engine or any part thereof, refer to the table of torque specifications for
proper bolt, nut and stud torques.

i. Work Safety

(1) A maintenance technician can be severely injured if caught in the pulley or belts of an engine that
is accidentally started. To avoid such a misfortune, take these precautions before starting to work on an
engine: Tag all electrical switches so that the electrical circuit is disrupted. Accidental contact with the starter
button will not produce an engine start.

(2) Make sure the mechanism provided at the governor for stopping the engine is in the STOP
position. This will mean the governor is in the NO-FUEL position. The possibility of the engine firing by
accident is minimized.

j- Some Safety Precautions to Observe when Working on the Engine:

(1) Consider the hazards of the job and wear protective gear such as safety glasses, safety shoes,
hard hat, etc., to provide adequate protection.

(2) When lifting an engine component, make sure the lifting device is fastened securely. Be sure the
item to be lifted does not exceed the capacity of the lifting device.

(3) Always use caution when using power tools.

(4) When using compressed air to clean a component, such as an air silencer, use a safe amount of
air. Recommendations regarding the use of air are indicated throughout the manual. Too much
air can rupture or in some other way damage a component and create a hazardous situation that
can lead to personal injury.

(5) Avoid the use of carbon tetrachloride as a cleaning agent because of the harmful vapors that it
releases. Use perchlorethylene or trichlorethylene. However, while less toxic than other
chlorinated solvents, use these cleaning agents with caution. Be sure the work area is
adequately ventilated and use protective gloves, goggles or face shield and apron.

Exercise caution against burns when using oxalic acid to clean the cooling passages of the
engine.
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(6) Avoid excessive injection of ether into the engine during start attempts. Follow the instructions on
the container of the starting aid.

(7) When working on an engine that is running, accidental contact with the hot exhaust manifold can
cause severe burns. Remain alert to the location of the rotating pulleys and belts.

k. Engine Specifications (Less Major Assemblies)

Specifications, clearances and wear limits are listed below. It should be specifically noted that the
clearances apply only when all new parts are used at the point where the various specifications apply. This
also applies to references within the text of the manual. The column entitled "Limits" in this chart lists the
amount of wear or increase in clearance which can be tolerated in used engine parts and still ensure
satisfactory performance. It should be emphasized that the figures given as "Limits" must be qualified by the
judgement of the personnel responsible for installing new parts. These wear limits are, in general, listed only
for the parts more frequently replaced in engine overhaul work. For additional information, refer to the text.
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Table of Specifications, NEW CLEAREANCES AND WEAR LIMITS

These limits also apply to oversize and undersize parts.

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

CYLINDER BLOCK

Block bore:

Diameter .......ccccoveeiiiiiiiiiiiieeees 4.6260 11.7500  4.6270 11.7526
Out-of-round.........ccccceevviirinnnnnenn. .0010 .0025 .0020 .0051
TAPEN v .0010 .0025 .0020 .0051
Cylinder liner counterbore:

Diameter ......ccccccoviiiiiiiiiiieenns 5.0460 12.8168  5.0485 12.8000

Depth ..o 4770 1.2116  .4795 1.2179

Main bearing bore:
Inside diameter
(vertical axis) ......ccovvvcirriiiiiiaennnnnns 3.8120 9.6700  3.8130 9.6700

Top surface of block:
Centerline of main
bearing bore to

top of block ... 16.1840 41.1074 16.1890 41.1201 16.176 41.0870

min. min.
FlatNESS-TrANSVEISE ....ceveiiiiiiiie e e e e e et e et eeebeeeen .0030 .0076
Flatness-1oNgitudiNGl ............iiii i .0060 .0152

Depth of counterbores
(top surface):
Cylinder head seal

SEHP gQroOVE ...cooeeeeiieiiiiiieie e .0920 .2337 .1070 2718
Large water holes
(between cylinders)..........ccceeuvvvuennnnn. .1090 .2769 .1200 .3048
Small water holes
(At eNdS) ......eeviiiiiiiii .0870 .2210  .0980 .2489
Combination water
and oil holes ............cccoei, .0870 .2210  .0980 .2489

CYLINDER LINER

Outside diameter .......cccooovvvveeevivinnens 4.6250 11.7475 4.6260 11.7500
Inside diameter .......ccooeevvveeveriiiineenenn, 4.2495 10.7937 4.2511 10.7978
Clearance-liner-to-block: .0000 .0000 .0020 .0051 .0025 .0064
Castiron block .......ccocvveviiiiiiiiiiiienns .0000 .0000 .0020 .0051 .0025 .0064
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TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS (Cont)

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

Out-of-round-inside

diameter .......ccoocviiii .0020 .0051 .0025 .0064
Taper-inside diameter...............cc........ .0010 .0025 .0020 .0051
Depth of flange...........ccccvvvvvviiiiiiiiinnnes .0450 1143  .0500 1270  .0500 1270
Variation in depth between
adjacent liNers .........cccoveviiiiiiieeeniennns .0020 .0051 .0020 .0051
Insert thickness.........ccccccccc, 1795 .4559 .1800 4572
PISTON

Height (centerline of

bushing to top) ........cccceevveenn. 3.5430 8.9992  3.5480 9.0119
Diameter (above compres-
SION TINQGS) .vvvvvvvvviniiriiiiiiiiinnnns 4.2225 10.7252  4.2255 10.7328
Diameter (at skirt) ........cccccceeennen. 4.2428 10.7767  4.2450
Clearance-piston skirt-
tO-liNer .....vvviiiiiiiiii .0045 .0114  .0083 .0211 .0120 .0305
Out-of-round .........cccevvvviiiiniinnnnn. .0005 .0013
TaPer e .0005 .0013

COMPRESSION RINGS

Gap (top-fire ring) ........ccccvvvveeenenn. .0230 .0584  .0380 .0965  .0600 1524
Gap (No. 2,3 and 4)......ccccvveeeenn. .0180 .0457  .0430 1092  .0600 1524
Clearance-ring-to-groove:

No. 1 (top-fire

MNG) oo, .0040 .0102 .0060 .0152 .0100 .0254
NO. 2 . .0100 .0254 .0130 .0330 .0220 .0559
No.3and4 ..o, .0040 .0102 .0070 .0178 .0130 .0330

OIL CONTROL RINGS

GaAP e .0080 .0203 .0230 .0584 .0430 .1092
Clearance...........cccccceiiiiiinnninnnnn, .0015 .0038 .0055 .0140 .0080 .0203

PISTON PINS (Trunk Pistons)

Length .....eeeeiiioiiiiiiieee e 3.6050 9.1570  3.6200 9.1950
Diameter .......cooviiiiiiiiiiieeieeeeen 1.4996 3.8090  1.5000 3.8100  1.4980 3.8050
Clearance-pin to piston

bearing......ccoooeiiiii .0025 .0064  .0034 .0086  .0100 .0254
Clearance-pin to conn. rod

bushing ......ccccoooiiiiiis .0015 .0038  .0024 .0061  .0100 .0254
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TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS (Cont)

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

Clearance-end (pin-to-
retainer-retainer with

[0CK NG v .0160 .0406  .0640 1626  .0640 .1626
Piston bushing-inside
diameter ..o, 1.5025 3.8164  1.5030 3.8176  1.5050 3.8227

CONNECTING ROD

Length-center-to-center of

upper and lower bores... ............... 10.1240  25.7150 10.1260 25.7200
Inside diameter (upper
bushing) ......cccooviiiii 1.5025 3.8164 1.5030 3.8176 1.5080 3.8303
Normal side clearance ............c.......... .0060 .0152 .0120 .0305
CRANKSHAFT
Journal diameter-main
bearing ... 3.4990 8.8875 3.5000 8.8900
Journal diameter-conn.
rod bearing........ccceeeveeiiiiiiiiiiinnnnn. 2.7490 6.9825 2.7500 6.9850
Journal out-of-round ........................ .00025 .00064 .0010 .0025
Journal taper ........cccceviiiiiiniiiiin .0005 .0013 .0015 .0038

*Runout on journals-total
indicator reading:

3 cylinder (mounted on
No.1 and No. 4 journals):
At No. 2 and No. 3

journals ..., .0020 .0051
Thrust washer
thiCKNESS ...ovvviiiii i, .1190 3023 .1220 .3099
End play (end thrust
ClearancCe) .......ccccccvvvcvviieiieeee e, .0040 .0102 .0140 .0356  .0180 .0457
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS (Cont)

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

*Runout tolerance given for guidance when regrinding crankshaft. When the runout on adjacent journals
is in the OPPOSITE direction, the sum must not exceed .003 inches, (.008 cm) total indicator reading. When
the runout on adjacent journals is in the SAME direction, the difference must not exceed .003 inch (.008 cm)
total indicator reading. When high spots of the runout on adjacent journals are at RIGHT ANGLES to each
other, the sum must not exceed .004 inches (.010 cm) total indicator reading or .002 inches (.005 cm) on each
journal.

CONNECTING ROD BEARINGS

Inside diameter

(vertical axiS).......covvrriurriieiiiaennnnnns 2.7514 6.9886 2.7534 6.9936
Bearing-to-journal

clearance .........cccccccciiiiiiiiiiinnnenn, .0014 .0036 .0044 .0112  .0060 .0152
Bearing thickness 90°

from parting line ........ccccoooiiiiiiies .1548 .3932 .1553 .3945 .153 min .388 min

MAIN BEARINGS

Inside diameter

(vertical axiS).........ovvvveeiriiiieeen 3.5014 8.8936 3.5034 8.8986
Bearing-to-journal
clearance ........ccccoociii, .0014 .0036 .0044 .0112 .0060 .0152
Bearing thickness 90°
from parting line .......cccccoooiiiiiiies .1548 .3932 .1553 .3945 .153 min .389 min
CAMSHAFT
Diameter (at bearing
journals):
Frontand rear............cccccoee.. 1.4970 3.8024 1.4975 3.8037
Center and
intermediate .............cccvvees 1.4980 3.8049 1.4985 3.8062

Runout at center bearing
(when mounted on

end bearings) ........ccccceeinnenn. .0020 .0051
Shaft diameter at gear................ccceee 1.1875 3.0162 1.1880 3.0175
Length-thrust bearing
end journal ........ccccceeeiniiiiiiineennn, 2.8740 7.3000 2.8760 7.3050
End thrust........ooociiiiie, .0040 .0102 .0120 .0305 .0180 .0457
Thrust washer
thiCKNeSS ....cooiiiiiiiiiee e, .1190 .3023 1220 .3099
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS (Cont)

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

CAMSHAFT BEARINGS

Inside diameter:

Frontand rear ...........cccceevvvninnnnn. 1.5000 3.8100 1.5010 3.8125

Center and intermediate................ 1.5010 3.8125 1.5030 3.8176
Clearance-bearing-to-shaft:

Frontandrear .............ccceeeeeeennn, .0025 .0064 .0040 .0102 .0060 .0152

Center and intermediate................ .0025 .0064 .0050 .0127 .0090 .0229
Outside diameter:

Frontand rear ...........ccccevvvuinnnnn. 2.1880 5.5575 2.1885 5.5588

Center and intermediate................ 2.1840 5.5474 2.1860 5.5524
Diameter of cylinder

block bore ... 2.1875 5.5563  2.1885 5.5588
Clearance-bearings-

to-block:

Front and rear ...........cccceevvvnninnnnn. .001 .0025 .0005 .0013

press press loose loose
Intermediate (extruded)................ .0015 .0038 .0065 .0165
Intermediate (die cast).................. .0015 .0038 .0105 .0267

CAMSHAFT and BALANCE
SHAFT GEARS

Inside diameter.........ccccoovviviiieiiiennnns 1.1865 3.0137  1.1875 3.0163
Clearance-gear-to-shaft...................... 0015 .0038 .0000 .0000
press press

Backlash........cccoovviiiiieiiiiiiiiiieee, .0030 .0076  .0080 .0203  .0100 .0254
IDLER GEAR
Backlash........cccoovviiiiiiiiiiiiiieee, .0030 .0076  .0080 .0203  .0100 .0254
Pre-load-variation

onpull 2Ibs. 110z ......cccuvvveeeeenn. 1.2500 5675  6.7500 3.0645

(1.219 ko)

CRANKSHAFT TIMING GEAR

Inside diameter..........cccoovvvivieeeeiennnnns 4.7490 12.0625  4.7500 12.0650
Clearance-gear-to-shaft...................... .001 .0025 .001 .0025

press press loose loose
Backlash........cccoovviiiiiiiiiiiiiiieeee, .0030 .0076  .0080 .0203  .0100 .0254
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS (Cont)

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

BLOWER DRIVE GEAR

Backlash........cccoovviiiiiiiiiiiiiiiee, .0030 .0076  .0080 .0203  .0100 .0254
Gear-to-hub fit ..., .0005 .0013  .001 .0025
press press loose loose
Support-to-end plate ........ccccceeeieiiiiies .0005 .0013 .0025 .0064
press press loose loose
Inside diameter
(support bushing) .........ccccceeeen. 1.6260 4.1300 1.6265 4.1313
Hub diameter
(at bearing)......cccccevvviiviiiiiiieenns 1.6240 4.1250  1.6250 4.1275
Hub-to-support bushing
clearance ........cccccceeeeiiiiiiiiienenenn, .0010 .0025  .0025 .0064  .0050 .0127
Hub-to-cam clearance ..............ccc....e. .0020 .0051 .0070 .0178
End thrust (current
bearing).....cccooeeviiiiii .0060 .0152 .0140 .0356

CYLINDER HEAD

Flatness-transverse ..........cccocccceeevunnens .0040 .0102
Flatness-longitudinal.............c.ccc......... .0055 .0140
Distance between top
deck and fire deck ...........cceveennnees 3.5560 9.0322 3.5680 9.0627 3.5360 8.9814
Water Nnozzle ........coeeveveeiiiiiiiiiiieeenn, .0312 .0335 Flush Flush
Recess Recess
Cam follower bores ...........ccoeeeeveieennnnnn 1.0620 2.6975 1.0630 2.7000 1.0650 2.7051

EXHAUST VALVE SEAT INSERTS

Seat width-30° (4-valve) .............ooo. .0468 .1189 .0937 .2380 .0937 .2380
Valve seat runout............ccceevvveveninnnnn. .0020 .0051
EXHAUST VALVES
Stem diameter..........coooeein .3100 7874 .3105 .7887 .3090 .7849
Valve head-to-cylinder

head:

B0 .023 .0584 .006 .0152

Recess Recess protr protr
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS (Cont)

ENGINE PARTS MINIMUM MAXIMUM LIMITS

(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

VALVE GUIDES

Height above cylinder

head.
4-Valve (chamfered guide) ................ .8800 2.2352 .8800 2.235  .3140 7976
4-Valve (machined guide) .................. .6900 1.7526 .6900 1.7526
Diameter-inside ........cccccceeviiniiviinennenn. 3125 7938  .3135 7963  .3140 7976
Clearance-valve-to-guide ................... .0020 .0051 .0036 .0089 .0050 .0127

VALVE BRIDGE GUIDES

Height above cylinder
head ... 2.0400 1816  2.0400 5.1816

ROCKER ARMS and SHAFTS

Diameter-rocker shaft......................... .8735 2.2187 .8740 2.2200
Diameter-inside
(rocker arm bushing) .................... .8750 2.2225 .8760 2.2250
Clearance-shaft-to-
bushing ..... ..o, .0010 .0025 .0025 .0064 .0040 .0102

CAM FOLLOWERS

DIaMELEr ..ccvviieeieeeeeee e 1.0600 2.6924 1.0610 2.6949
Clearance-follower-
to-head .......coooevveveiiiie .0010 .0025 .0030 .0076 .0060 .0152

Rollers and pins:
Clearance-pin-to-
bushing .........cccoooiiiiiii .0013 .0033  .0021 .0053 .010 .0254
Horiz Horiz
Side clearance-
roller to follower...........cccccceeeenns .0150 .0381 .0230 0584  .0230 .0584
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).
AIR INTAKE SYSTEM SPECIFICATIONS

TABLE OF SPECIFICATIONS, NEW CLEARANCES AND WEAR LIMITS

ENGINE PARTS MINIMUM MAXIMUM LIMITS
(Standard Size, New) (inches) (cm) (inches) (cm) (inches) (cm)

BLOWER

Backlash (timing gears) ..........cccceeeee.. .0005 .001270  .0025 .006350  .0040 .010160

Oil seal (below end
plate surface) ...........ccceeevvvinninnnnn. .0020 .005080 .0080 .020320

QOil strainer (below
end plate surface).........cccceeeeeeeeeene .0000 .000000 .0150 .038100

Dowel pin (projection
beyond inside face
of front end plate).................cccec. .3800 .965299

Dowel pin (projection
beyond inside face
rear end plate) ..........cceeevvvvnnnnnnnn. .2700 .685800

Clearances:

Rotor to end
plate (gear end)............c......... .0070 .017780

Rotor to end
plate (front end)............cc........ .0120 .030480

Rotor to housing
(inlet side) .......vvveiieeiiiiieiiinnn, .0160 .040640

Rotor to housing
(outlet Sid€) ..ccvvveniiiieeiiiieiiinnn, .0040 .010160

Trailing edge of

R.H. helix rotor

to leading edge

of L.H. helix

(0] (o] ST PPTP TR .0020 .005080  .0060 .015240  .0060 .015240

Leading edge of

R.H. helix rotor

to trailing edge

of L.H. heliX.......cccoveeiiinis .0120 .030480
rotor
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TM 55-1905-220-14-5

3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

HYDROSTARTER SYSTEM SPECIFICATIONS

HYDROSTARTER MOTOR ENGLISH

Y et Swash plate
Number of PISIONS ......ooviiiiiiii e, Seven
Displacement per revolution

(20 SBIIES) ...ttt a e e e araaas 1.35 cu.in.
Maximum torque at 3000 psi

(206.85 KP@)....ceiieeiiiiiiiiiit e e ettt a e e a e 45 |b.ft.
DIV et Overrunning clutch

ENGINE-DRIVEN PUMP

Y et Positive displacement
Number of PISIONS ......ooiiiiiiiii e One

Displacement per reVOIULION .........ccoiiiiiiiiiii e 0.0208 cu.in.

Maximum diSCNArge PrESSUIE ......ccciiiiiiiiiiee e ar e 3250 psi
Maximum continUOUS SPEEeM ..........cceeeeerirniiiieeeeieeiiinnnn, 2500 rpm

MANUAL PUMP

Y et Positive displacement
Number of PIStONS ......oooiiiiiiiiii e, One
Displacement Per StrOKE ...........ooi i 0.773 cu.in.

ACCUMULATOR

Y et Piston

METRIC

22.1 cm?

61.0 nm

13.3 mm?
22409 kPa

498.7 mm?

0% T o - (o1 PRSP 200 or 300 cu.in. 1290 or 1935 cm?

Precharge (NItrOGEN) ......coooeiiiii e 1250 psi

8618.8 kPa

OPEIatiNG PrESSUIE .. .eiiieiiiiee e e e e ettt e e et e et e e e e e e eeaba e e e e e eeeeannnnns 900-3000psi 19996-20685 kPa



TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

STANDARD BOLT AND NUT TORQUE SPECIFICATIONS

TORQUE
Thread Minimum Maximum
Size (Ib ft) (Nm) (Ib ft) (nm)
T/A-20 i 7 9.4920 9 12.2040
T/A-28 e 8 10.8480 10 13.5600
BI16-18 ... 13 17.6280 17 23.0520
BI16-24 ... 15 20.3400 19 25.7640
3IB-16 e 30 40.6800 35 47.4600
BIB-24 ... 35 47.4600 39 52.8840
TIT6-14 oo 46 62.3760 50 67.8000
TIL6-20 ..o 57 77.2920 61 82.7160
T/2-13 e 71 96.2760 75 101.7000
L/2-20 i 83 112.5480 93 126.1080
O/16-12 .. 90 122.0400 100 135.6000
O/16-18 ... 107 145.0920 117 158.6520
BI8-11 e 137 185.7720 147 199.3320
BI8-18 . 168 227.8080 178 241.3680
BI4-00ueiiii 240 325.4400 250 339.0000
BI4-16 e 290 393.2400 300 406.8000
TI8-9 i 410 555.9600 420 569.5200
TIB-1A ... 475 644.1000 485 657.6600
1-8 580 786.4800 590 800.0400
1-14 685 928.8600 695 942.4200
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).
STANDARD PIPE PLUG TORQUE SPECIFICATIONS

Use sealing compound on plugs without gaskets or Teflon. These specifications apply to plugs installed below
the surface of the part of which they are a component.

TORQUE

Thread Minimum Maximum
Size (Ib ft) (Nm) (Ib ft) (Nm)

L/8 10 13.5600 12 16.2720
LA 14 18.9840 16 21.6960
BB 18 24.4080 22 29.8320
L/2 23 31.1880 27 36.6120
Blh . 33 44.7480 37 50.1720
L 75 101.7000 85 115.2600
1-2/4 95 128.8200 105 142.3800
1-2/2 110 149.1600 130 176.2800
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

FUEL SYSTEM AND GOVERNOR
EXCEPTIONS TO STANDARD BOLT AND NUT TORQUE SPECIFICATIONS

TORQUE
SIZE NUT Minimum Maximum

Application or BOLT (Ib ft) (Nm) (Ib ft) (Nm)
Variable speed spring

lever set screw ......... ... 5/16-24 12 16.2720 15 20.3400
Governor weight shaft

bearing retaining bolt.... 5/16-24 15 20.3400 19 25.7640
Injector clamp bolt ...... ............. 3/8-16 20 27.1200 20 27.1200
Air inlet housing adaptor-

to blower housing bolt .. 3/8-16 16 21.6960 20 27.1200
Air inlet housing-to-

adaptor bolts ................ 3/8-16 16 21.6960 20 27.1200
Fuel pipe nut..........cccoceeiieennns 3/8-24 12 16.2720 15 20.3400
Blower end plate-to-cyl-

inder block bolts........... 7/16-14 40 54.2400 45 61.0200
Rocker arm bracket

bOItS...ccoeiiiie e 1/2-13 20 122.0400 100 135.6000
Injector filter caps ...... ....occeeeees 5/8-24 65 88.1400 75 101.7000

Injector nut.................. . 15/16-24 75 101.7000 85 115.2600
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

AIR INTAKE SYSTEM
EXCEPTIONS TO STANDARD BOLT AND NUT TORQUE SPECIFICATIONS

TORQUE
SIZE NUT Minimum Maximum

Application or BOLT (Ib ft) (Nm) (Ib ft) (Nm)
Blower drive coupling-

to rotor gear bolt........... 5/16-24 20 27.1200 25 33.9000
Air inlet housing adaptor-

to-blower housing bolt. . 3/8-16 16 21.6960 20 27.1200
Air inlet housing-to-

adaptor bolt................... 3/8-16 16 21.6960 20 27.1200
Blower end plate-to-cyl-

inder block bolt............. 7/16-14 40 54.2400 45 61.0200
Blower rotor gear retainer

bolt (Allen head)........... 1/2-20 55 74.5800 65 88.1400
Fuel pump drive disc bolt.......... 1/2-20 55 74.5800 65 88.1400
Blower rotor gear retainer

bolt (large bearing

blower).....ccccccceeiiis 1/2-20 100 135.6000 110 149.1600
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

LUBRICATION SYSTEM SPECIFICATIONS
EXCEPTIONS TO STANDARD BOLT AND NUT TORQUE SPECIFICATIONS

TM 55-1905-220-14-5

TORQUE
SIZE NUT Minimum Maximum

Application or BOLT (Ib ft) (Nm) (Ib ft) (Nm)
Oil pan bolts ....cooveeiiiiiiiiiee, 5/16-18 10 13.5600 12 16.2720
Oil pan bolts ....ccoeeeiiiiiiiiie, 3/8-16 15 20.3400 20 27.1200
Lubricating oil

filter center

StUd...ee 5/8-18 40 54.2400 50 67.8000
Oil pan drain plug

(nylon washer).............. 18MM 25 33.9000 35 47.4600
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

ENGINE BLOCK AND CYLINDER HEAD
EXCEPTIONS TO STANDARD BOLT AND NUT TORQUE SPECIFICATIONS

TORQUE
Thread Minimum Maximum
Application Size (Ib ft) (Nm) (Ib ft) (Nm)

Cam follower guide bolt............ 1/4-20 12 16.2720 15 20.3400
Injector control shaft bracket bolt 1/4-20 10 13.5600 12 16.2720
Air box cover bolt ..................... 5/16-18 8 10.8480 12 16.2720
Oil pan bolts (lower pan)........... 5/16-18 10 13.5600 12 16.2720
Exhaust valve bridge adjusting

screwlock nut ..........cccceennee 5/16-24 20 27.1200 25 33.9000
Idler gear bearing retainer bolts 5/16-24 24 32.5440 29 39.3240
Injector clamp bolts................... 3/8-16 20 27.1200 25 33.9000
Front end plate bolt (two bolts

into water jacket plug) .......... 3/8-16 20 27.1200 25 33.9000
Flywheel housing bolts.............. 3/8-16 25 33.9000 30 40.6800
Oil pan bolts (upper) ......cccuue.... 3/8-16 15 20.3400 20 27.1200
$ldler gear hub and spacer bolts 3/8-16 40 54.2400 45 61.0200
Front accessory drive pulley bolt 3/8-16 25 33.9000
Camshaft end bearing bolts...... 3/8-16 35 47.4600 40 54.2400
Flywheel housing bolts (threaded

iNto plug NULS) ...ccoeeerriiinnnnee. 3/8-24 25 33.9000 30 40.6800
Camshaft intermediate bearing

lock SCrew.........ccvveeriiiiinnnen. 3/8-24 15 20.3400 20 27.1200
Balance weight-to-camshaft

gear plain Nut...........cceeeernnee 3/8-24 18 24.4080 22 29.8320
Balance weight-to-camshaft

gear lock nut...........cceveennnnns 3/8-24 25 33.9000 30 40.6800
Blower drive support bolts and nuts. 3/8-24 25 33.9000 30 40.6800
Balance weight-to-camshaft gear bolt 3/8-24 15 20.3400 18 24.4080

3-1037



TM 55-1905-220-14-5

ENGINE BLOCK AND CYLINDER HEAD
EXCEPTIONS TO STANDARD BOLT AND NUT TORQUE SPECIFICATIONS (Cont).

TORQUE
Thread Minimum Maximum

Application Size (Ib ft) (Nm) (Ib ft) (Nm)
Balance weight-to-cam-

shaft gear slotted nut.... 3/8-24 28 37.9680 32 43.3920
Accessory drive hub to

camshaft gear bolt ....... 3/8-24 45 61.0200 50 67.8000
Accessory drive disc to

camshaft gear bolt ....... 3/8-24 45 61.0200 50 67.8000
Injector clamp nut. .................... 3/8-24 20 27.1200 25 33.9000
Exhaust manifold outlet

flange nuts (brass)........ 3/8-24 20 27.1200 25 33.9000
Water manifold cover nuts........ 3/8-24 20 27.1200 25 33.9000
Fuel pipe nuts.........ccccceveeennnns 3/8-24 12 16.2720 15 20.3400
#Threaded exhaust valve

bridge guide (Nylon insert)  7/16-14 46 62.3760 50 67.8000
Rear accessory drive

pulley bolt .................... 7/16-14 35 47.4600
Generator drive bearing

retaining bolt ................ 7/16-14 30 40.6800 35 47.4600
Generator drive oil seal

retaining bolt ................ 7/16-14 30 40.6800 35 47.4600
Connecting rod nut (Lubrite) ..... 7/16-20 60 81.3600 70 94.9200
Connecting rod nut

(castellated) ................. 7/16-20 65 88.1400 75 101.7000
Flywheel housing bolts.............. 1/2-13 20 122.0400 100 135.6000
Generator drive bearing

retaining bolts............... 1/2-13 30 40.6800 35 47.4600
Generator drive oil seal

retaining bolt ................ 1/2-13 30 40.6800 35 47.4600
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

ENGINE BLOCK AND CYLINDER HEAD
EXCEPTIONS TO STANDARD BOLT AND NUT TORQUE SPECIFICATIONS (Cont).

TM 55-1905-220-14-5

TORQUE
Thread Minimum Maximum

Application Size (Ib ft) (Nm) (Ib ft) (Nm)
Idler gear hub and dummy

hub bolt............ccccceee. 1/2-13 80 108.4800 20 122.0400
**Flywheel bolts............cccceeee. 9/16-18 180 244.0800 190 257.6400
**Main bearing bolts

(assembly) ......ccceeeeeen. 5/8-11 180 244.0800 190 257.6400
**Main bearing bolts

(boring)..... ooveeviiieeeenn, 5/8-11 165 223.7400 175 237.3000
**Cylinder head bolts ................ 5/8-11 175 237.3000 185 250.8600
**Cylinder head nuts.................. 5/8-18 175 237.3000 185 250.8600
Accessory drive pulley

NUE e 3/4-16 80 108.4800 100 135.6000
Crankshaft end bolt................... 1-14 290 393.2400 310 420.3600
Camshaft nut.............ccvvveeeeeen. 11/8-18 300 406.8000 325 440.7000
Blower drive gear hub nut......... 17/16-16 50 67.8000 60 81.3600

$ Stake nut after tightening.
# Lubricate before assembling to cylinder head.

** Lubricate at assembly with International Compound No. 2, or equivalent.
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

ENGINE BLOCK AND CYLINDER HEAD

SPECIAL PIPE PLUG TORQUE SPECIFICATIONS

TORQUE
MINIMUM MAXIMUM
Application Plug Assembly (Ib ft) (Nm) (Ib ft) (Nm)
Oil gallery plug 3/8" Dryseal + Assemble
with max.
1/16" PT
thread
protrusion
from sur-
face.
Cylinder head (side) 3/8-16" Assemble
flush to
1/16" pro-
trusion
from sur-
face.
Cylinder head
(end) 3/4" Dryseal Flush to 1/8"
PTF-SAE recessed
Core hole plug
(air box floor) 13/4"-16 150 203.4000 180 244.0800
Core hole plug
(air box floor) 21/2"-16 230 311.8800 270 366.1200
Oil drain plug
(Nylon washer) 18mm 25 33.9000 35 47.4600

* Apply sealing compound to plugs used without gaskets.
+ After installation, a 7/32" rod inserted in oil line must pass inner face of plug.
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TM 55-1905-220-14-5
3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

CYLINDER HEAD
STUD TORQUE SPECIFICATIONS

MINIMUM MAXIMUM HEIGHT

APPLICATION (Ib ft) (Nm) (Ib ft) (Nm)
Cylinder head

StU . 75 101.7000 4.3750+0.0312

(11.1125+0.0792
cm)

Injector clamp

StU .o 10 13.5600 25 33.9000
Water hole cover

StU . 10 13.5600 25 33.9000
Exhaust manifold

StU . 25 33.9000 40 54.2400

SPRING SPECIFICATIONS
REPLACE WHEN LOAD
IS LESSTHAN:
SPRING (ENGLISH) (METRIC)

Cam follower (11 coils-

AT7" WIF) e 172 lbs @ 2.1250" 78.09 kg @ 5.3975 cm
Cam follower (11 1/2 coils-

162" WIT) v 133 lbs @ 2.1094" 60.38 kg @ 5.3579 cm
Exhaust valve and bridge guide

(9 3/4 coils -.135" wire)........... 79 Ibs @ 1.4160" 35.87 kg @ 3.5966 cm
Exhaust valve (8 3/4 coils -

148" WIF) v 100 lIbs @ 1.3970" 45.40 kg @ 3.5484 cm
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

ENGINE OPERATING CONDITIONS
71 N ENGINES (English)

TM 55-1905-220-14-5

1200 rpm 1800 rpm 2100 rpm

LUBRICATING SYSTEM
Lubricating oil pressure (psi):

NOIMAL . 35-55 50-70 50-70

Min. for safe operation...............oooveviiiiinineeeiieeiiienn, 25 28 30
* Lubricating oil temperature (degrees F.):

NOIMAL . 200-235 200-235 200-235
AIR SYSTEM
Air box pressure (inches mercury) - min. at full load:

At zero exhaust back pressure:........ccccoeeeeviiiiiieninnnnn. 1.1 3.8 5.0

At maximum full-load exhaust back pressure: .......... 2.3 6.4 8.2
Air inlet restriction (inches water) - full-load speed,

max.:

Dirty air Cleaner..........ccooveuiiiiiii e 12.4 25.0 25.0

Clean air cleaner .........ccccccciiiiiiii 5.2 9.1 115
Crankcase pressure (inches water) - max: ........ccccccceeeee.. 1.0 2.2 3.0
Exhaust back pressure (inches mercury) -

max.:

FUILIoad ... 15 3.3 4.4

NO 108G, 10 21 3.0
FUEL SYSTEM
Fuel pressure at inlet manifold (psi):

Normal (.080" OFfiCe) .....ccuvvvuiiiiieiiiieiiii e, 45-70 45-70 45-70

MINIMUM L 30 30 30
Fuel spill (gpm) - min. at no load: ..........ccoooeeiiiiiiiiiinnnnn. 0.8 0.9 0.9
Fuel pump suction at pump inlet (inches mercury) -
max.:

Clean SYSIEM ..o 6.0 6.0 6.0

Dirty SYSIEM ..o 12.0 12.0 12.0
COOLING SYSTEM
Coolant temperature (degrees F.) - normal ..................... 160-185 160-185 160-185
COMPRESSION
Compression pressure (psi)

Average - new engine at 600 rpm ..........ccooeeeeeeeninnnnn. 565

Minimum at 600 FPM ..o 515

* The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump

inlet.

When measuring the oil temperature at the cylinder block oil gallery, it will be approximately 10° F lower.
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3-58. ELECTRIC POWER GENERATION AND DISTRIBUTION (Cont).

ENGINE OPERATING CONDITIONS

71 N ENGINES (English)

TM 55-1905-220-14-5

1200 rpm 1800 rpm 2100 rpm
LUBRICATING SYSTEM
Lubricating oil pressure (kPa):
NOIMAL . 241-379 344.8-482.7 344.8-482.7
Minimum for safe operation............cccccceeeviiiiiiiiiinnnnn. 172.4 193.1 206.9
* Lubricating oil temperature (degrees C.):
NOIMAL . 93-113 93-113 93-113
AIR SYSTEM
Air box pressure (kPa) - minimum at full load:
At zero exhaust back pressure:........ccccoeeeeviiiiiieninnnnn. 3.7 12.8 16.9
At maximum full-load exhaust back pressure: .......... 7.8 21.6 27.7
Air inlet restriction (kPa) - full-load speed, max:
Dirty air Cleaner..........ccooveuiiiiiiieeieeeei e, 3.9 6.2 6.2
Clean air Cleaner ..........cccccciiiiii 1.3 2.3 29
Crankcase pressure (kPa) - maximum: ..........cccccvvuenennnn. 0.2 0.5 0.7
Exhaust back pressure (kPa) - maximum:
FUILIoad ... 51 111 14.9
NO 108D, 3.4 7.1 10.1
FUEL SYSTEM
Fuel pressure at inlet manifold (kPa):
Normal (.080" OrifiCe) .....ceeeeeeeeeee e, 310-483 310-483 310-483
MiINIMUM. 207 .o 207 207
Fuel spill (1pm) - minimum at no load:.............ccceuuenee. 1.9 2.1 2.1
Fuel pump suction at pump inlet (kPa) -maximum:
Clean SYStEM ..o 20.3 20.3 20.3
Dirty SYSIEM ..o 40.5 40.5 40.5
COOLING SYSTEM
Coolant temperature (degrees C.) - normal..................... 71-85 71-85 71-85
COMPRESSION
Compression pressure (kPa)
Average - new engine at 600 rpm ..........ccooeeevveeeinnnnn. 3895
Minimum at 600 FPM ..o 3551

* The lubricating oil temperature range is based on the temperature measurement in the oil pan at the oil pump

inlet.

When measuring the oil temperature at the cylinder block oil gallery, it will be approximately lower (5.5°C).
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3-59. SHIPS’ SERVICE MAIN SWITCHBOARD-MAINTENANCE INSTRUCTIONS

This task covers:

a. Inspection b. Repair
INITIAL SETUP:
Test Equipment References
Volt - Ohmmeter NONE
Equipment
Special Tools Condition Condition Description
NONE Para
NONE

Material/Parts

Special Environmental Conditions

NONE NONE
Personnel Required General Safety Instructions
1 OBSERVE WARNINGS
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Main a. lamps Inspect for burned out
switch- lamps.
board
(Engine b. Fuses Inspect for broken or
access blown fuses.
room)
c. ldenti- Inspect for broken or
fication damaged identification
plates plates.
d. Panel Inspect for visible
water damage.
e. Dials Inspect for dirt on
and dial glass or broken
gages dial glass.
f.  Switches Inspect for loose

handles or knobs.
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3-59. SHIPS' SERVICE MAIN SWITCHBOARD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

I WARNING I

ALL SOURCES OF POWER MUST BE TURNED OFF BEFORE PERFORMING
ANY MAINTENANCE PROCEDURES ON THE MAIN SWITCHBOARD. Failure to
do so will result in severe injury or loss of life.

REPAIR.
2. Main a. lden- 1. Remove screw (1).
switch- tifica-
board tion 2. Remove knob (2).
plates
with 3. Remove screws (3) and Switch (6) will
oval lockwashers (4) from be loose and
knobs Identification plate must be sup-
(5). ported.
4. Remove Identification
plate (5).

5. Install switch (6). Align holes of
switch with
front panel.

6. Install new Identifi-

cation plate, and se-
cure with lockwashers
(4) and screws (3).

7. Replace knob (2).

8. Install screw (1).

b. Iden- 1. Remove pistol-grip Switch (11)
tifica- knob (7), by gently will be loose
tion pulling it off Iden- and must be
plates tification plate supported.
with (10).
pistol-
grip 2. Remove screws (8) and
knobs lockwashers (9).
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3-59. SHIPS' SERVICE MAIN SWITCHBOARD-MAINTENANCE INSTRUCTIONS

(Cont).

LOCATION

ITEM ACTION

REMARKS

REPAIR (Cont)
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Ships Service Main Switchboard
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3-59. SHIPS' SERVICE MAIN SWITCHBOARD - MAINTENANCE INSTRUCTIONS

(Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont)

C.

d.

e.

Fuse

Lamps

Iden-
tifica-
tion
Plates

3. Remove ldentification
plate (10).

4. Install new ldentifi-
cation plate (10).

5. Secure, using lockwash-
ers (9) and screws (8).

6. Replace pistol-grip
knob (7) by gently
pushing it back into
place.

1. Remove fuse cap (12)
and fuse (13).

2. Remove fuse (13) from
fuse holder (14).

3. Install new fuse (13)
into fuse cap (12).

4. Replace fuse cap (12)
into fuse holder (14).

1. Remove lamps (15) from
lamp sockets (16).
or damaged.

2. Install new lamps (15)
into lamp sockets (16).

1. Remove screws (17) from

Identification plate
(18).

2. Remove ldentification
plate (18).

3-1048

Retain fuse
cap.

Check fuse with
volt-ohmmeter.
Discard if
burned out or
damaged.

Discard lamps
if burned out

Discard if dam-
aged.
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3-59. SHIPS' SERVICE MAIN SWITCHBOARD - MAINTENANCE INSTRUCTIONS
(Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont)
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3-59. SHIPS' SERVICE MAIN SWITCHBOARD-MAINTENANCE INSTRUCTIONS.
(Cont).

LOCATION ITEM ACTION

REMARKS

REPAIR (Cont)

3. Install new ldentifi-
cation plate (18).

4. Secure, using screws
).
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3-60. TRANSFORMER-MAINTENANCE INSTRUCTIONS.

This task covers:

Inspection
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
NONE Para
NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Engine Trans- 1. Inspect for damage. Refer to Direct
Access formers Support Main-
Room tenance for all

2. Inspect for frayed,
worn, loose or dam-
aged wiring.

3. Inspect for signs of
overheating.
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3-60. TRANSFORMER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont)
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3-61. POWER DISTRIBUTION PANEL BOARDS-MAINTENANCE INSTRUCTIONS.

a. The maintenance instructions for the Power Distribution Panel boards and the Shore Power
Distribution Box are contained in this paragraph. The Power Distribution Panels are designated in P400 series.

b. Refer to the following paragraphs for maintenance instructions.

DESCRIPTION PARAGRAPH
Power Distribution Panel
Shore Power Distribution Box 3-61.2
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3-61.1. POWER DISTRIBUTION PANEL-MAINTENANCE INSTRUCTIONS.

This task covers:

a. Inspection b. Repair
INITIAL SETUP:
Test Equipment Reference
NONE NONE
Equipment
Special Tools Condition Condition Description
NONE Para
NONE

Material/Parts
NONE

Personnel Required

Special Environmental Conditions
NONE

General Safety Instructions

1 OBSERVE WARNINGS
LOCATION ITEM ACTION REMARKS
WARNING
MAKE SURE ALL INCOMING POWER IS SHUT OFF. Tag
circuit breakers to prevent accidental turn on.
Voltage in panel is lethal and can cause death.
INSPECTION
1. Panels Power Dis- a. Operate circuit
desig- tribution breakers to see if
nated Panel functioning properly.

P4-

b. Check exterior wires
and cables for signs
of fraying or deter-
ioration.

3-1055

If defects are
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3-61.1. POWER DISTRIBUTION PANEL- MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION REMARKS

INSPECTION (Cont) |

c. Check to see that in-

terior wiring and
cable connections are
tight.

Cwamme )

ALL SOURCES OF POWER MUST BE TURNED OFF before performing any

maintenance procedures. Failure to do so will result in severe injury or loss of life,

and major damage to the landing craft.

REPAIR

Circuit
breakers

. Remove screws (1)

from Power Distrib-
ution Box (2).

. Remove front panel (3).

. Tag and disconnect all

wiring.

. Remove circuit Discard.

breakers (4).

. Install new circuit

breakers (4) and
secure.

Attach all wiring
and remove tags.

. Install front panel

(3) on Power Dis-
tribution Box (2).

. Secure with screws (1).

Turn on all sources
of power.
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3-61.1. POWER DISTRIBUTION PANEL-MAINTENANCE INSTRUCTIONS (Cont).

REMARKS

ITEM ACTION

LOCATION

)

REPAIR (Cont)
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS.

The Shore Power Distribution Box is used to connect the shore power from the pier to the internal wiring
of the landing craft. The Shore Power Distribution Box is also used to electrically connect one landing craft to

another, and then to the pier.

This task covers:

a. Inspection b. Repair
INITIAL SETUP:
Test Equipment Reference
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
NONE
NONE

Material/Parts
NONE

Personnel Required
1

Special Environmental Conditions
NONE

General Safety Instructions
OBSERVE WARNINGS

LOCATION ITEM

ACTION REMARKS
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
‘ WARNING I
DANGER - HIGH VOLTAGE.
The voltage inside this Distribution box is lethal. Failure in observing this warning
could result in DEATH or severe injury. Disconnect all wiring on the pier before
opening.
INSPECTION
1.  Shore a. Front 1. Inspect for damage.
Power cover
Distri- assembly 2. Inspect for loose
bution hardware.
Box
3. Inspect for signs of
leaking gasket.
b. Bottom 1. Inspect for damage.
cover
assembly 2. Inspect for loose

hardware.

3. Inspect for signs of
leaking gasket.

™

SHORE POWER
DISTRIBUTION BOX

~—BQOTTOM COVER

WIRING
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
INSPECTION (Cont)
c. Wiring Inspect for frayed,
broken, worn, or
damaged wiring.
d. Distri- 1. Inspect for damage,
bution dents, or breaks.
Box
2. Inspect for broken If welding is
welds on the bulk- required, refer
head or hinges. to Direct Sup-
port Mainten-
ance.

SHORE POWER
DISTRIBUTION BOX

PA+—BOTTOM COVER

WIRING

Cwamme )

DANGER - HIGH VOLTAGE.
The voltage inside this Distribution Box is lethal. Failure in observing this warning
could result in_DEATH or severe injury. Disconnect all wiring on the pier before
opening.
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
REPAIR
2. Front a. Screws Loosen screw and swing
cover (1) hinge pin (2) out of
the way.
b. Front Remove.
cover
®3)
c. Hinge Remove and replace If necessary.
pin (2)
d. Front Replace.
cover
®3)
e. Screws Swing screws to secure
(1) cover and tighten.
EXTERNAL
INTERNAL WIRING

WIRING (SHIP TO SHORE,

SHIP TO SHIP)
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
REPAIR (Cont)
3. Bottom a. Screws Loosen screw and swing
cover (4) hinge pin (5) out of
the way.
b. Bottom Remove.
cover
(6)
c. Hinge Remove and replace - If necessary.
pin
(5)
d. Bottom Replace.
cover
(6)
e. Screws Swing screws to secure

(4)

cover and tighten.

EXTERNAL
WIRING

(SHIP TO SHORE,
SHIP TO SHIP)

INTERNAL
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS (Cont.)

LOCATION ITEM ACTION REMARKS
REPAIR (Cont) |
4.  Wiring Exter- Tag and disconnect.
termin- nal
ators wiring
Inter- Tag and disconnect.
nal
wiring
Nuts Remove.
()
and
lock-
washers

(8)

3-1063




TM 55-1905-220-14-5

3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS (Cont.)

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont) |

Screws
9),

and

flat-
washers
(10)

Insul-
ator
(11)

Nuts
(12)
and
lock-
washers
(13)

Screw
(14)

Copper
bus (15)

Nuts
(16),
lock-
washers
(7),

lug

(18)

and
Screws
(19)

Nuts
(20),
lock-
washers
(21)
lugs
(22)
and
Screws
(23)

Remove.

Remove.

Remove.

Remove.

Remove.

Remove.

Remove.
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS (Cont.)

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

k. Screws Reassemble on copper bus.

(23),

lugs

(22),

lock-

washers

(21)

and

nuts

(20)

. Screws Reassemble on copper bus.
(19),
lug (18),
lock-
washers
(17)
and nuts
(16)
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS (Cont.)

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

m. Copper Reassemble on insulator.
bus
(15),
screws
(14),
lock-
washers
(13)
and
nuts
(12)

n. Insul- Install.
ator
(12),
flat-
washers
(10),
screws
9),
lock-
washers
(8), and
nuts (7)

0. Internal Reconnect.
Wiring

p. External Reconnect.
wiring

5.  Identi- a. Nuts Remove and replace If necessary.
fication (24),
plate screws
(25),
lock-
washers
(26)
and
plate
(27)
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3-61.2. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS (Cont.)

LOCATION ITEM ACTION REMARKS

REPAIR (Cont)

EXTERNAL
WIRING

(SHIP TO SHORE,
SHIP TO SHIP)

R

(_:i:-:_.-: it
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3-62. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS.

a. The generator circuit on the generator engine consists of a generator and voltage regulator. The
generator provides power to thevarious components of the alarm system. Refer td paragraph 3-65|

b.  Refer to the following paragraphs for maintenance instructions.

DESCRIPTION PARAGRAPHS
Generator (12VDC) 3-62.1
Voltage Regulator

3-62.1. SHORE POWER DISTRIBUTION BOX-MAINTENANCE INSTRUCTIONS.

The generator provides a source of electrical current for maintaining the alarm system. The generator is
of the direct current (DC) type. The generator is belt driven by the engine.

FIELD TERMINAL GROUND SCREW

ARMATURE TERMINAL BRUSH

INSULATED,  BRUSH ARM
BRUSH HOLDER o

POLE SHOE

POLE SHOE SCREW

NSULATION /- OTLER

FIELD BALL BEARING

WOODRUFF
KEY

ARMATURE PN AND

SPRING
COMM. END FRAME -

GROUNDED BRUSH HOLDER
DRIVE END FRAME
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Inspection C. e. Disassembly
b. Service d. Removal f.  Reassembly
INITIAL SETUP:
Test Equipment References
Ammeter NONE
Battery
Clips
Test lamp
Equipment
Special Tools Condition Condition Description
Para
NONE
NONE

Material/Parts
NONE

Personnel Required

1

Special Environmental Conditions

NONE

General Safety Instructions

OBSERVE WARNINGS

LOCATION ITEM

ACTION REMARKS

INSPECTION

1. Generator a. Drive
belt

b. Bearings

. With the engine Refer to Step

off, check the belt 3 for tighten-
tension. Ing.

. With the engine off,

check for wear or
fraying.

. With the engine run-

ning, listen for noisy
bearings.

. Check that oil cap and

oil plug have been
oiled.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

c. Wiring 1. Inspect external wiring
for wear, breaks or
fraying.

2. Check for tight, exter-
nal electrical connec-
tions.

d. Brushes 1. Remove protective
cover and inspect
for wear and broken
brushes or springs.

2. With the engine run-
ning, inspect for
excessive sparking.

ENGINE
PULLEY

GENERATOR

BELT COVER

PROTECTIVE OIL
COVER PLUG

BRUSHES
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

[INSPECTION (Cont) |

2. Engine Ammeter
SERVICE
3. Drive a. Screw
Belt (1)
b. Gener-
ator (2)
c. Screw
1)
4.  Bearing a. Oiler
oil 4)
b. Oiler

()

—9 @

1. Inspect for damaged
or broken glass.

2. With the engine run-
ning, the meter
should show a slight
charge.

Loosen.
Move to increase
tension of drive

belt (3).
Tighten.

Lift to lubricate.

Remove to lubricate.
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Refer to para-
graph[3-99 for

maintenance.

Use a pry bar.

Use oil type
OE/HDO.

Use oil type
OE/HDO.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
TEST
5.  Generator
NOTE
In the tests that follow, all that is needed is a
set of test points or clips and a 110-volt test lamp.
WARNING
When performing the following tests-110 Volts is
present. Exercise extreme caution. Failure to do
so will result in severe injury or loss of life.
a. Short 1. Raise the grounded
circuit brush and insulate
it from the commutator
with a piece of card-
board.

2. Using the test points, If the bulb
check for a ground lights, the
from the "A" terminal short is in
to the generator frame. the field

coils, arm-
ature, or

brush holder.

INSULATE WITH CARDBOARD
TESTING FOR SHORT CIRCUIT IN GENERATOR.
IF BULB LIGHTS, SHORT IS IN FIELD COILS,
ARMATURE OR BRUSH HOLDER.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

TEST (Cont)

b. Insula- 1. Disconnect all wiring
ted to the insulated
brush brush holder and
holder field coil.

(grounded)

2. Insulate both brushes
with cardboard.

3. Using the test points, Light bulb will
check for a ground light if insu-
from the insulated lator brush
brush holder to the holder is
generator frame. grounded.

— ' {NSULATE BOTH BRUSHES
= WITH CARDBOARD

110V

WITH THIS MOOK-UP, BULB WILL LIGHT IF
INSULATED BRUSH HOLDER |S GROUNDED

c. Armature 1. Disconnect all wiring
(grounded) to the insulated
brush holder and
field coll.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
TEST (Cont)
2. Insulate both brushes
with cardboard.
3. Using the test points, Light bulb
check for a ground will light
from the armature seg- if armature
ments to the generator is grounded.

frame.

4. Rotate armature slowly

to check each segment.

"CARDBOARD

WITH THIS HOOKUP, BUL® WILL LIGHT IF
ARMATURE 1S GROUNDED

d. Field 1. Disconnect all wiring
coil to the insulated brush
or holder and field coil.
terminal
(ground- 2. Insulate the grounded
ed) brush with cardboard.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

3. Using the test points, Light bulb
check for a ground will light
from the field coill if field coil
to the generator or terminal
frame. is grounded.

110V
GROUND
BRUSH
DISCONNECT FIELD COIL
FROM INSULATED BRUSH INSULATE BRUSH
. INSULATED WITH CARDBOARD
BRUSH
WITH THIS HOOK-UP, BULB WILL LIGHT IF
FIELD COIL OR TERMINAL IS GROUNDED
e. Field 1. Disconnect all wiring
circuit to the insulated brush
(open) holder and field coil.

2. Insulate both brushes
with cardboard.

3. Using the test points, Light bulb
check for an open cir- will not light
cuit between the "F" if field cir-
terminal and the field cuit is open.

coil.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

[TEST (Cont) |

INSULATE BOTH BRUSHES
WITH CARDBOARD

WITH THIS HOOK—UP, BULB WILL NOT
LIGHT IF FIELD CIRCUIT IS OPEN

f. Field 1. Disconnect all wiring
coil to the insulated brush
internal holder and field coil.
shorts

2. Insulate both brushes
with cardboard.

WARNING

Proceed with care in this test, since a shorted
field may draw an excessively high current.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
TEST (Cont)
3. Use a battery and an If the field

ammeter and check as
shown.

WITH THIS HOOK-UP, IF THE FIELD COILS
HAVE AN INTERNAL SHORT, AMPERE DRAW
WILL EXCEED SPECIFICATIONS

g. Armature 1. Remove the armature
open cir- from the generator.
cult

2. Rotate the armature
slowly, checking
between adjacent
bars with test
points and a light
in series with a
battery.

3-1078

coils have an
internal short,
ampere draw
will be
excessive.

Refer to disas-
sembly, step
6-11.

Any open cir-
cuited coils
will prevent
the lamp from
lighting.
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

TEST (Cont)

REMOVAL

6.

Generator

ARMATURE COMMUTOR BARS

HOOK-UP FOR TESTING ARMATURE FOR
OPEN CIRCUIT. WHEN CHECKING AGAINST
COMMUTATOR BARS, NO LIGHT WILL
INDICATE OPEN-CIRCUITED ARMATURE
coliLs., ]

Screws Remove.
(6) and

washers

Remove.

cover

g—s

7 1

o]
/
~
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |

Wiring Tag and disconnect.

Screw Loosen.

(1)

Genera- Move to loosen drive

tor (2) belt.

Drive Remove.

belt

)

Screws Remove.

(9), and

lock-

washers

(10)

Screw Remove.

(1)

Generator Remove from bracket

(2)

(11).
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

[ DISASSEMBLY

7. Drive a. Nut (9) and Remove.
pulley fan and
lock-
washer
(10)
b. Drive Remove.
pulley
(12),
fan (12)
and key
(13)
c. Collar Remove.
(14)

10 1

14 .
/"-‘3‘:5 S
- ] } gt
reoa i
T
i&-..ii‘“\\‘. -~
8. Brush a. Screw Loosen.

protec- (15)

tive

cover b. Cover Remove from generator.

(16)
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3-62.1. GENERATOR (12VDC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

DISASSEMBLY (Cont) |

9. Brushes

10. Commuta-
tor end
frame

Screws Remove all wires.
17)

and

lock-

washers

(18)

Brush Lift.
arms

(19)

Brushes Remove.
(20)

17 18
o

EARMATURE

a. Through Remove.

bolts
(21)
and
lock-
wash-
ers
(22)
Commuta- Remove.
tor end
frame
(23)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

11. Drive a. Drive Remove as one assembly.
end end
frame
(24)
and
arma-
ture
(25)

b. Arma- Remove from drive end
ture frame (24).
(25)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

12. Drive a. Screws Remove.
end (26)
frame

b. Retain- Remove.

ing

plate

(27)

and

gas-

ket

(28)

c. Washer Remove.
(29),
bear-
ing
(30),
felt
retain-
er (31)
and
felt
(32)

d. Oiler Remove.
(5)

e. Dowel Remove. If necessary
Pin
(33)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

13. Commuta- a. Felt Remove.
tor end retain-
frame ing cup

(34),
felt
washer
(35)
and
expan-
sion
plug
(36)

b. Bear- Remove.

ing

(37)

and

bear-

ing

ring

(38)

c. Dowel Remove. If necessary
pin
(39)

d. Oiler Remove. If necessary
(4)
and
felt
plug
(40)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

14. Field a. Pole Remove.
frame shoe
SCrews
(41)

b. Field Remove as one part. The two field
coils Then disassemble. coils are wired
(42), together.
pole
shoes
(43)
and
field
coil
insula-
tors
(44)

¢ Ground Replace. If necessary.
screw
(45),
lock-
washer
(46)

—————
| |
|~ |

|/ \ \\ |

] .Y

I\ :

A / | @
. L _J
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

15.

16.

[ DISASSEMBLY (Cont) |

Brush a.

holder
(grounded)

Brush a.

holder
(insu-
lated)

Brush Slide off holder.
arm
(19),
spring
(47
and
washer
(48)
Screw Remove.
(49),

nut

(50),

lockwash-

er (51)

and

grounded

holder

(52)

48 >

50
e

Goe——51

|
i %._——52
‘@\%___—49

Brush Slide off holder.
arm (19),

spring

(53)

and

washer

(54)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

DISASSEMBLY (Cont) |

17.

b.

Field a.

terminal
stud

Screw
(55),
nut
(56),
lock
wash-
er (57),
insula-
tor
(58),
insula-
ted
brush
holder
(59),
and
insula-
ted
bushing
(60)

Nuts
(61),
lock-
washers
(62),
plain
washers
(63) and
insula-
ted
washer
(64)

Remove.

Disassembly
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont)

b. Stud Remove from field frame.
(65)
and
wiring
(66)
"2<§>61
(-]
64. @/63
65
N T
66
18. Armature a. Nuts Remove.
terminal (67),
stud lockwashers
(68),
plain washer
(69)
and insulated
bushing (70)
b. Stud (71) Remove from field frame.
and
wiring (72
72
-
E- 7
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY
19. Armature a. Insul- Insert in outside of field
terminal ated frame.
stud bushing
(70)
b. Stud Insert in field frame.
(71) and
wiring
(72)
c. Plain Install.
washer
(69),
lock-
washers
(68)
and
nuts
(67)
72
E\ﬂ
S~
68 f.;gw
)
P 67
20. Field a. Stud Insert in field frame.
terminal (65) and
stud wiring
(66)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REASSEMBLY (Cont)

21. Brush
holder
(insula-
ted)

b.

Insul-
ated
washer
(64),
plain
washer
(63),
lock-
washers
(62)
and
nuts
(61)

Insula-
ted
brush
holder
(59),
insula-
ted
bush-
ing

(60),
insula-
tor

(58),
lock-
washers
(57),

nut

(56), and
screw
(55)

Install.

(=)
62<3>6]
64~ 63
!

™~
66

Assemble.

&
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REASSEMBLY (Cont)

22. Brush
holder
(grounded)

Brush
arm
(19),
spring
(53)
and
washer
(54)

Groun-
ded
holder
(52),
lock-
washer
(51),
screw
(49),
and
nut
(50)

Brush
arm
(19),
spring
(47),
and
washer
(48)

Slide on brush holder.

Assemble.

Slide on holder.

48
47
5
5]
b —>52
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

23.

REASSEMBLY (Cont) |

Field
frame

a.

Field
coil
shoes
(43),
field
coil
(42), and
field
coil
insul -
ator
(44)

Pole
shoe
SCrews
(41)

Assemble and place in
field frame.

Install.
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REASSEMBLY (Cont)

24,

Commu-
tator
end
frame

Felt
plug
(40),
and
oiler

(4)

Dowel
pin
(39)

Bear-
ing
ring
(38)
and
bear-
ing
(37)

Expan-
sion
plug
(36),
felt
washer
(35)
and
felt
retain-
ing

cup
(34)

Install.

Install,

Install.

Install.

3-1094

Lubricate felt
plug with oil
after install-
ation.

If removed.
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REASSEMBLY (Cont)

25.

Drive
end
frame

Dowel
pin
(33)

Oiler
(5)

Felt
(32),
felt
retain-
er (31),
bear-
ing (30),
and
washer
(29)

Gasket
(28),
retain-
ing
plate
(27)
and
SCrews
(26)

¥
L'

Install.

Install.

Install.

Install.

- 2728

1
R\

29
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont) |

26. Drive Drive end Reassemble into field
end frame (24) frame (2) on dowel pins.
and arma-
ture (25)

27. Commu- a. Commu- Assemble into field Raise the
tator tator frame (2) on dowel brushes in the
end end pins. brush holders
frame frame so that the

(23) commutator
will slide in.
Failure to do
this will
result in dam-
age to the
brushes and
the brush
holder.
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont)

b. Through Insert through field Tighten.
bolts frame.
(21) and
lockwash-
ers (22)
NOTE

Make sure the armature is free to rotate before the
brushes are placed against the commutator.

28. Brushes a. Brushes Lift arm and insert
(20) brushes. 1. If new brushes
and are too long,
brush the commutator
arms ends should be
(29) sanded until

each is, short-
ened enough
for the spring
tension arm to
be properly lo-
cated on top
of the brushes.
Do not file or
notch the top
of the brushes.

2. Be sure the
brush leads are
bent so that
they will fol-
low the brushes
as they wear

?ARMATURE shorter.

3. Besurethey do
not rub against
any part of the
armature.

b. Screws Install wiring.
(17) and
lock-
washers
(18)
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY (Cont)
29. Gener- Generator 1. Run the generator as
ator assembly a motor by connecting
and a it as shown. When
battery the jumper wire from

the field is grounded
the armature should
"motor" or rotate
slowly. If it does
not, locate and cor-
rect fault.

2. After running the
generator for a
few minutes, stop
it and lift the
brushes to examine
the contact sur-
faces. If the
brush shows that
it is wearing in
on one side only,
slightly twist
the brush ten-
sion arm to equal-
ize the pressure
on the brush to
obtain uniform

wear.

CONNECTIONS FOR RUNNING GENERATOR
AS A MOTOR. BE SURE TO CONNECT THE

GENERATOR WITH THE SAME POLARITY
THAT IT WILL HAVE WHEN IT IS INSTALLED.

3-1098



TM 55-1905-220-14-5

3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont,).

LOCATION ITEM ACTION REMARKS
REASSEMBLY (Cont)
30. Brush Screw (15) Reinstall.
pro- and cover
tect- (16)
ive
cover
BRUSHES
31. Drive a. Collar Slide on shaft.
Pulley (14)
and
fan b. Key Install on shaft.
(13),
fan
(12)
and
drive
pulley
(11)
c. Lock- Install.
washer
(10)
and
nut
9)
10 11

3-1099
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY (Con t)
32. Gener- a. (Genera- Align holes in generator Tighten finger
ator tor (2), with bracket. Insert tight.
bracket screws and lockwashers.
(11),
screws
9),
lock-
washers
(20) and
screw (1)
b. Drive Place on generator
belt and engine pulley.
®3)
c. Gener- Move generator to
ator tighten drive belt.
(2), Then, tighten screw.
drive
belt
®3)
and
screw
1)
d. Belt Reassemble.
cover
(8),
screws
(6)
and
lock.-
washers
()
e. Voltage Using a jumper wire, A spark will
regular- momentarily touch occur. This
tor the BAT to the F ter- will polarize

minal.

3-1100
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regulator.
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3-62.1. GENERATOR (12VDC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont)

o
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3-62.2. VOLTAGE REGULATOR - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS

a. A voltage regulator is used to regulate the voltage and current output of the generator. The regulator
consists of a cutout relay, a voltage regulator and a current regulator mounted in a single assembly.

cuTouT " VOLTAGE
RELAY CURRENT

REGULATOR

REGULATOR

b. Cutout Relay.

(1) The cutout relay has two windings assembled on one core; a series winding of a few turns of heavy
wire, and a shunt winding of many turns of fine wire. The relay core and windings are assembled into a frame.
A flat steel armature is attached to the frame by a hinge so it is centered just above the center of the core. The

armature has two or more contact points which are located just above a similar number of stationary contact
points.

GENERATOR
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

(2) Operation.

(&) When the engine is not running, the armature contact points of the relay are held away from the
stationary points by tension of a leaf spring.

(b) As the engine starts and the generator speed increases, the current flowing through the shunt
winding builds up until it reaches the value for which the relay has been set. At this point, sufficient magnetism
overcomes the armature spring tension, the contact points close and the current flows to the battery. Then the

current which flows through the series winding is in the right direction to add to the magnetic force holding
the armature down and the points closed.

(c) When the engine is slowed down or stopped, the magnetic field is not strong enough to hold the
armature down. The leaf spring pulls the armature away from the core and the points separate,
opening the circuit.

CAUTION

The regulator cutout relay contact points must never be closed by hand with the battery
connected. This would cause a high current flow through the units and damage them.

c. Voltage Regulator.

(1) The voltage regulator has two windings on a single core. One is a shunt winding consisting of
many turns of fine wire which, in series with a resistor, is shunted across the generator at all

times. The second winding is a field current winding which is connected between the generator field circuit
and ground whenever the regulator contact points are closed. In addition to the core
frame, armature and contact points, the unit has a spiral spring which holds the armature away from the
core so the contact points are touching when the voltage regulator is not operating.

(2) Operation.
When the generator voltage reaches the value-for which the voltage regulator is adjusted, the combined
magnetic field produced by the shunt winding and the field current winding overcomes the armature spring
tension, pulls the armature down, and separates the voltage regulator contact points. This introduces
resistance into the generator field circuit so the generator field current and
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

generator voltage are reduced. The lowering of the output of the generator causes the points to close
again, thereby removing the resistance and increasing the generator output. The complete cycle of
opening and closing the points and the alternate inserting and removing of the resistance in the generator
field circuit is done rapidly, thus limiting the generator voltage to a predetermined maximum value. With
the generator voltage limited, the generator supplies varying amounts of current to meet the requirements
of varying electrical loads.

d. Current Regulator.

(1) The current regulator contains two windings assembled on one core: a series winding and a field
current winding. The series winding, consisting of a few turns of heavy wire, is connected into the charging
circuit so that the full output of the generator passes through it. The field current winding is connected in
series with the generator field circuit so that the field current flows through the field winding when the
regulator contact points are closed.

(2) The outward appearance of the current regulator is similar to that of the voltage regulator.

(3) Operation.

(&) The magnetism produced by current flowing through the series winding overcomes the
armature spring tension, and the contact points open when the current reaches the value for which the
current regulator is adjusted. This inserts a resistance into the generator field circuit, resulting in a drop
in generator output. Immediately, the magnetic field of the series winding is weakened, the contact
points close, the generator output starts to increase and the cycle is repeated. This action prevents the
generator from exceeding its rated output.

(b) Therefore, when the load demand is heavy, generator output will increase until it reaches the
current value for which the current regulator is set; then the current regulator will begin to operate and
pre-regulate the current output from the generator.

(c) After any check or adjustment of the voltage regulator, it is necessary to polarize the generator
before starting the engine to assure correct polarity.
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Removal b. Test c. Installation
INITIAL SETUP:
Test Equipment References
Battery NONE
Jumper wire
Test lamp
Equipment
Special Tools Condition _ Condition Description
Para
NONE
NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
|[REMOVAL |
1. Voltage a. Wiring Tag and disconnect. Wires to BAT.,
regulator GEN., F., and

a ground strap.
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REMOVAL (Cont) |

b. Screws

(1),

lock-

washers
(2), and

flat-

washers

3)

c. Voltage
regula-
tor (4)

a. Contin-
uity of
series.
winding

Remove

Remove.

NOTE
The following tests require a battery (12V) and a lamp (12V).

1. Clip one lead to the GEN.
terminal.

2. Clip the other lead
to the BAT. terminal.

3. Close the cutout relay
contacts by hand.

3-1106

The lamp should
not light.

The lamp should
light. If it

does not, re-
place regulator.
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

|TEST (Cont) |

CuTouT VOLTAGE
RELAY CURRENT

-REGULATOR

REGULATOR

HOOK-UP FOR CHECKING CONTINUITY OF SERIES
WINDING. BULB SHOULD NOT LIGHT. BULB
SHOULD LIGHT WHEN CUTOUT RELAY CONTACTS
ARE CLOSED BY HAND. IF IT DOESN'T

REPLACE REGULATOR.

b. Contin- 1. Clip one lead to the
uity of GEN. terminal.
volt-
age reg- 2. Clip one lead to The voltage reg-
ulator the regulator base ulator contacts
shunt (ground) should move.

If they do not,
replace the reg-
ulator.

HOOK-UP FOR CHECKING CONTINUITY OF VOLTAGE
REGULATOR SHUNT WINDING. VOLTAGE REGULATOR
CONTACTS SHOULD MOVE. IF THEY DO NOT, REPLACE
THE REGULATOR.
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

|TEST (Cont)

c. Effic-
iency
of the
insu-
lators
on the
strap
which
con-
nects
the
volt-
age
regu-
lator
to the
current
regula-
tor

3. Lightly touch the cut-

out relay.

. Clip one lead to the

F terminal.

. Clip one lead to the

regulator base
(ground).

. Open the voltage reg-

ulator contacts by
hand.

. Close the current

regulator contacts.

The assist of
closing the
cut out relay
closes the
contacts. The
shunt winding
of the circuit
breaker is
continuous. If
the contacts do
not close, re-
place the reg-
ulator.

The lamp should
light.

The lamp should
go out.

The lamp should
go dim. If not,
replace the reg-
ulator.

HOOK-UP FOR CHECKING EFFICIENCY OF INSULATORS
ON STRAP WHICH CONNECTS CURRENT AND VOLTAGE

REGULATOR UNITS. BULB SHOULD LIGHT. WHEN

THE VOLTAGE REGULATOR CONTACTS ARE OPENED

(BY HAND) LIGHT SHOULD GO OUT., CLOSING

CURRENT REGULATOR CONTACTS SHOULD CAUSE LIGHT

TO GO OUT OR DIM.
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3-62.2. VOLTAGE REGULATOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION

3. a. Voltage Install.
regula-
tor (4),
screws
(1),
lock-
washers
(2) and
flat-
washers

3)

b. Wiring Reconnect.
c. Polar- Using a jumper wire, A spark will
izing momentarily touch occur.

the BAT to F terminals.

BATTERY
GENERATOR = FIELD
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS

a. The generator is an alternating current (AC) brushless type. The generator produces 450/VAC, 3 phase,
60 hertz, 40 kilowatts at 1800 revolutions per minute (RPM).

b. The generator consists of two major components: The alternator, and a direct-connected exciter.

c. The alternator is made up of a rotating coil assembly, or rotor, and a fixed stator-coil assembly, or
stator. The rotor consists of four coil and pole piece assemblies bolted to a shaft. These coils are connected in
series with leads brought out to the rotating rectifier assembly. The stator consists of coil groups placed in slots
in a laminated steel cove. The stator and coils are mounted in the frame. The rotating rotor is energized by
exciter armature. The output of the exciter armature is converted to direct current (DC) by the rotating rectifier
assembly.

d. The rotating rectifier assembly and the exciter armature are mounted on the shaft. The exciter
armature rotates inside the exciter field assembly. The exciter field assembly consists of twelve coils
connected in series and is attached to the frame. The exciter armature is of the twelve pole type. Itis
connected in a three-phase, three wire, wye coil group. These groups are mounted on the shaft. The output of
the armature is rectified by the rotating rectifier assembly.

e. The rotating rectifier assembly is a bridge rectifier with surge protection and control components.
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3-63. GENERATOR-MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Inspection c. Removal e. Installation
b. Service d. Repair
INITIAL SETUP:
Test Equipment References
Volt Ohmmeter NONE
Equipment
Special Tools Condition _ Condition Description
Para
Chain hoist
Torque wrench NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
2 Observe all WARNINGS
LOCATION ITEM ACTION REMARKS
INSPECTION

1. Generator

a. Mounting
to en-
gine
frame

b. Wiring-
inter-
nal and
External

c. Oil leaks
plugs.

d. Mount-
ing to
engine

Inspect for loose or
worn mounting hardware.

1. Inspect for frayed,
worn, broken or dam-
aged wiring.

2. Inspect internally for
loose connections.
Inspect for broken, loose,

or leaking oil gage and

Inspect for loose or worn
mounting hardware.
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSPECTION (Cont) |

e. Bearings Inspect for noise or
vibration when engine
iS running.

f. Gener- With engine running,

ator feel for signs of
overheating due to
overloading.

g. Fan Inspect for dirt.

(wamme )

Refer to Direct
Support Mainte-
nance.

Refer to Direct
Support Mainte-
nance.

When the generator is operating, a high voltage is present. Exercise EXTREME CAUTION while
performing the next step. Failure to do so will result in severe injury or loss of life.

h. Gener- Check the voltages on
ator L1, L2 and L3.
____________ GENERATOR ..

RED

NOTE:

Use a volt-
meter.

REGULATOR CONTROL
34567 89101112
H .

GREEN

THERE ARE 8 EXTERNAL WIRES
TO GENERATOR.

* THE NEUTRAL LEAD MAY
BE GROUNDED OR UNGROUNDED.

EXCITER FIELD

EXCITER ASI
COMPONENTS

ALTERNATOR!
FIELD

2 o 3 ROTATNG ASSEMBLY

ALTERNATOR

- ——— —— o — - ——

ARMATURE

-

-
|
[ ]

O e

L2

UNIT-PAR
SWITCH
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE
2. Fan as- a. Nuts Remove.
sembly (),
lock-
washers
(2) and
SCrews
)
b. Fan Remove.
cover
(4)
c. Fan Clean. Use compressed
(5) air.
3. Oil Oil Check oil level. Add oil if nec-
level level essary; type
sight OE/HDO.

(6)

REMOVAL
_ WARNING
4, Main

switch-

board Tag the Main Switchboard START
(engine switch to prevent accidental turn on
access of the generator. Failure to do so
room) can result in severe injury or loss of

life.
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

Cwamnc )

Support rear of engine prior to removing generator.

5. Terminal a. Screws Remove.
Box (7) and
(right termin-
side) al box
cover (8)

b. Wiring Tag and disconnect. Depending on
the installa-
tion, there
might be either
a terminal
board or wiring
tied together
and taped.

c. Nuts Remove.

9),
lock-
washers
(10),
bolts
(12),
lockwash-
ers (12),
and flat-
washers
(13)

6. Terminal a. Screws Remove.
box (left (7) and
side) terminal
box cover

(8)
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM REMARKS
REMOVAL (Cont) |
b. Nuts Remove.
9),
lock-
washers
bolts
(12),
lock-
washers
(12),
and flat--
washers
NOTE :
THESE PARTS MAY
BE ASSEMBLED IN
THE OPPOSITE
DIRECTION.
SEE NOTE
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont)
7.  Generator Lifting Attach a chain hoist. Take up slack.
eye bolt
(14)
Nuts Remove. Do not lift
(), generator.
lock-
washers
),
bolts
®3)
and fan
cover
(4)
Screws Remove in eight places. Disconnects
(15) fan and driving
and disc from fly-
lock- wheel.
washers
(16)
Screws Remove twelve places. Disconnects
(a7) generator from
and flywheel hous-
lock- ing.
washers
(18)
Gener- Using a chain hoist, Use a pry bar
ator slide generator away if necessary.
(29) from engine.
Gener- Lift and remove.
ator
(19)
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3-63. GENERATOR.

(40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

REMOVAL (Cont)

g. Rubber Remove.

mount-
ing in-
sulators
(20),
washers
(22),
spacers
(22)
and
bush-
ings
(23)
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR

8. Fan
and
drive
disc

level
sight
gage

Screws
(24)
and
lock-
washers
(25)

Fan and
drive
disc (5)

Fan and
drive
disc
SCrews
(24)
and
lock-
washers
(25)

oil
plug
(26)

Qil
level
sight
gage
(6)
Qil
level
sight
gage
(6)

Oil
plug
(26)
Oil
level

Remove eight places.

Remove.

Reinstall.

Remove.

Remove.

Replace.

Replace.

Refill with oil.

3-1118
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

10. Frame Plug Remove if necessary.
plug (27)

: :;;l
| l ;;

AR TR
4 'h;)\\

3-1119



TM 55-1905-220-14-5

3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION

11. Gener- a. Gener- Using a chain hoist,
ator ator slide straight into
(29) the engine flywheel.

b. Bolts Align parts and assembile. Tighten to
(12), Adjust position using finger tight.
lock- chain hoist and pry bar.
washers

(12),

flat-

washers

(13),

bush-

ings

(23)

spacers

(22),

washers

(21),

rubber

mount-

ing in-

sulators

(20),

lock-

washers

(20) and

nuts (9)

c. Screws Align holes in generator Tighten to
a7) and flywheel housing. finger tight.
and
lock-
washers
(18)

d. Screws Align holes in fan drive
(15) disc (5) with flywheel.
and
lock-
washers
(16)
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION REMARKS

INSTALLATION (Cont) |

Fan When aligned, tighten
drive screws (17) and (15).
disc

and

fly-

wheel,

gener-

ator

and

fly-

wheel

housing

]
/

.. NOTE:
=2\ THESE PARTS MAY
BE ASSEMBLED IN
THE OPPOSITE
-1 DIRECTION.

- \11213 SEE NOTE

1
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
f.  Mount- Tighten.
ing nuts
(9) and
bolts
(11)
g. Chain Remove.
hoist

12. Terminal Screws Replace.
box (),
(Left and
side) termin-

al box
cover
(8)

13. Terminal a. Wiring Reconnect and remove tags.
box
(Right
side) b. Screws Replace.

()
and
termin-
al box
cover
(8)

14. Generator Start engine and check
engine out all functions.

15. Main a. Observe gages and
switch- meters to verify
board correct operation.
(Engine
Access
Room) b. Remove warning tags.
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3-63. GENERATOR. (40 KW)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

NOTE:
THESE PARTS MAY
BE ASSEMBLED IN
THE OPPOSITE
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3-64. ENGINE-MAINTENANCE INSTRUCTIONS

This task covers:

a. Inspection C.
b. Test d.
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition _ Condition Description
Para
NONE
NONE

Material/Parts

Grease, MIL-G-10924 Type GAA NONE
Oil, MIL-L-17672 Type 213STH
Oil, MIL-L-2104 Type OE/HDO

Personnel Required

Special Environmental Conditions

General Safety Instructions

3-1124

1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Generator Generator Inspect. Refer to para-
cables graph[3-63|
and
fittings
2.  Emergen- Cable, Inspect. Refer to para-
cy shut- control graph(3-65!
down head,
system link-
age
3. Alarm Alarm Inspect. Refer to para-
system switches grap
4.  Governor Housing, Inspect. Refer to para-
(hydrau- linkage graph 3-66]
lic)
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3-64. ENGINE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION (Cont) |
5. Air Silen- Inspect. Refer to para-
intake cers, grap
Housing
6. Blower Housing, Inspect. Refer to para-
oil seals grap
7. Fuel Housing, Inspect. Refer to para-
pump hoses graph
and
fittings
8. Fuel Housing, Inspect. Refer to para-
filter shell, grap
and hoses
strain- and
er, fittings
fuel
lines
9. Lube Housing, Inspect. Refer to para-
oil shell, graph[3-73]
filters hoses,
and
fittings
10. OQil Housing, Inspect. Refer to para-
cooler gaskets graph 3-74]
11. Fresh Inspect. Refer to para-
water graph[3-75)
Pump
12. Expan- Inspect. Refer to para-
sion grap
tank
13. Water Inspect. Refer to para-
mani- graph(3-77
fold
14. Ther- Inspect. Refer to para-
mostat grap
and
hous-
ing
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3-64. ENGINE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

15. Over- Inspect. Refer to para-
speed graph[3-79)
gover-
nor

16. Tach- Inspect. Refer to para-
ometer grap
drive

17. Air Inspect. Refer to para-
cleaner grap

18. Crank- Inspect. Refer to para-
shaft graph[3-82)
pulley

19. Balance Inspect. Refer to para-
weight grap
Cover

20. Engine Inspect. Refer to para-
supports grap
and
lift
brackets

21. Exhaust Inspect. Refer to para-
mani- grap
fold

22. Rocker Inspect. Refer to para-
arm grap
cover

23. Oil pan Inspect. Refer to para-
and dip- grap
Stick

24. Cylin- Inspect. Refer to para-
der grap
head

25. Valve Inspect. Refer to para-
operating grap
mechanism
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3-64. ENGINE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

26. Fly- Inspect. Refer to para-
wheel grap
housing

27. Lube Inspect. Refer to para-
oil grap
dis-
trib-
ution

28. Cylin- Inspect. Refer to para-
der grap
Block

29. Instru- Inspect. Refer to para-
ment grap
Panel

30. Start- Inspect. Refer to para-
ing grapt 3-100
Aid

31. Hydro- Inspect. Refer to para-
starter grapth 3-101]

32.  Accumu- Inspect. Refer to para-
lator grap

33. Hydro- Inspect. Refer to para-
starter grapt 3-102
pump
(engine
driven)

34. Hydro- Inspect. Refer to para-
starter grap
pump
(hand)

35. Hydro- Hoses, Inspect. Refer to para-
starter lines grap
piping and
(fwd fittings
eng rm)
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3-64. ENGINE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont)

36. Hydro- Hoses, Inspect. Refer to para-
starter lines grap
piping and
(aft fittings
eng rm)

37. Reser- Hoses, Inspect. Refer to para-
voir, filter, graph[3-107
filters fittings
and and
sole- wiring
noids

TEST

38. Engine a. Control Start engine and run Check all gages

panel until warm. for proper read-
ings.

b. Engine While running. Check for vib-
rations and un-
even operation.

c. Engine Stop and let cool. Proceed with
service checks.

SERVICE

39. Engine Dip- Remove and check oil Add oil if
oil stick level. necessary:

Type OE/HDO.
NOTE
FULL engine has 15 quarts (14.19 liters)
LOW engine has 11 quarts (10.41 liters)

40. Tach- Grease Lubricate. Use grease
ometer fitting (MIL-G-10924
drive Symbol GAA).
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3-64. ENGINE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont)

41. Emer- Linkage Lubricate. Use oil (MIL-
gency L-2104 type
stop OE/HDO).
con-
trol

42. Expan- Cap Remove and check cool- Add coolant.
Sion ant level.

Tank

43. Hydro- Cap Remove and check level. Add mineral
starter oil (MIL-L-
reser- 17672, type
voir 2135TH).

REPAIR

44. Engine Engine Perform maintenance on

any component that may,
or is producing a problem.
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3-65. ENGINE CONTROLS-MAINTENANCE INSTRUCTIONS

This paragraph contains the maintenance procedures for the following components that affect the
operation of the generator engine.

DESCRIPTION PARAGRAPH
Emergency Shut-down-Head and Linkage
Shut-down Solenoid 3-65.2
Automatic Electrical Shut-down System 3-65.3

3-65.1. EMERGENCY SHUT-DOWN-HEAD AND LINKAGE-MAINTENANCE INSTRUCTIONS

A manually operated emergency engine shut-down device enables the engine operator to stop the engine in the
event an abnormal condition should arise. If the engine continues to run after the engine throttle is placed in
the NO FUEL position, or if combustible liquids or gases are accidentally introduced into the combustion
chamber causing overspeeding of the engine, the shut-down device will prevent damage to the engine by
cutting off the air supply and thus stopping the engine. The shut-down device consists of a flap valve mounted
in the air inlet housing and a suitable operating mechanism.

This task covers:

a. Inspection C. Removal
b. Service d. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition _ Condition Description
Para
NONE
NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
2 NONE
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3-65.1. EMERGENCY SHUT-DOWN-HEAD AND LINKAGE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
1. Emergency a. Cables Inspect for binding, Lubricate if
shut-down damage and loose binding;
linkage components. tighten if
loose; re-
place if
required.

b. Ball Inspect for binding, Lubricate if
joint damage and loose binding;
components. tighten if
loose; re-
place if
required.
SERVICE
2.  Emergency a. Cables Lubricate. Use oil type
shut-down OE/HDO-10.
Linkage
b. Ball Lubricate. Use oil type
joint OE/HDO-10.
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3-65.1. EMERGENCY SHUT-DOWN-HEAD AND LINKAGE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL
3. Emergency Nut (1) Remove.
shut-down and lock-
linkage washer
and cable (2)
Lock- Discard. Lockwasher will
washer be fatigued and
(2) cannot be re-
used.
Cap- Remove.
screw
)
and
lock-
washer
(4)
Lock- Discard. Lockwasher will
washers be fatigued and
(4) cannot be re-
used.
Nut Loosen.
(5)
Ball Remove.
joint
(6)
Nut Remove.
(5)
Cap- Remove.
screw
(7)
Cable Remove.
clamp
(8)
Handle Unscrew to remove. Do not remove

(9)

3-1132
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3-65.1. EMERGENCY SHUT-DOWN-HEAD AND LINKAGE-MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)
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3-65.1. EMERGENCY SHUT-DOWN - HEAD AND LINKAGE - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

k. Nut Remove. Raise tube and
(112) bracket assem-
and bly (13) up to
screw gain access to
(12) continue dis-

assembly.

[.  Nut Remove.

(14)

m. Cap- Remove. Cable clamp
screw (16) will be
(15) loose causing

cable to drop
down.

n. Nut Remove.

(10)

0. Guide Remove.
bush-
ing
(17)

p. Cable Remove.
clamp
(16)

g. Cable Remove. Pull cable up
(18) to remove.
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3-65.1. EMERGENCY SHUT-DOWN - HEAD AND LINKAGE - MAINTENANCE

INSTRUCTIONS (Cont).

LOCATION

ITEM

REMARKS

|REMOVAL (Cont) |

[insTALLATION |

4,

Emergency
shut-down
cable and
linkage.

Replace- Install.

ment
cable
(18)

3-1135

Replacement
cable is as
follows: Star-
board Generator
14 feet (4.3

m), Port Gen-
erator 20 feet
(6.1 m). Route
cable from
emergency shut-
down station to
engine room.
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3-65.1. EMERGENCY SHUT-DOWN-HEAD AND LINKAGE-MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

[INSTALLATION (Cont) |

b. Cable Slide over end of cable. Do not let it
clamp drop.
(16)

c. Screw Insert in cable clamp Tighten nut
(15) (16). (14), finger
and tight.
nut
(14)

d. Tube Slide over end of cable.
and
bracket
assembly
(13)

e. Guide Install.
bush-
ing
17)

f.  Nut Install.
(10)

g. Cap- Secure tube and bracket
screw assembly to panel (13).
(12)
and
nut
(11)

h. Cable Position on tube and
clamp bracket assembly (17).
(16)

i. Cap- Tighten.
screw
(15)
and
nut
(14)

j-  Handle Install.

(9)

3-1136



TM 55-1905-220-14-5

3-65.1. EMERGENCY SHUT-DOWN-HEAD AND LINKAGE-MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

| INSTALLATION (Cont) |

k. Nut Secure.
(10)
and
handle

(9)
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3-65.1. EMERGENCY SHUT-DOWN - HEAD AND LINKAGE - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont)
Cable Install on cable (18).
clamp
(8)
. Cap- Install in cable clamp
screw (8) and secure.
()
Nut Install on cable (18).
(5)
Ball Install on cable (18).
joint
(6)
Nut Jam against ball joint
(5) (6).
Ball Install in air intake
joint latch.
(6)
Lock- Secure cable clamp (8)
washer to bracket.
(4)
and
cap-
screw
®3)
Lock- Secure ball joint (6).
washer
)
and
nut

1)
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3-65.1. EMERGENCY SHUT-DOWN - HEAD AND LINKAGE - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont)

-~

- 1
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3-65.2. SHUT-DOWN SOLENOID - MAINTENANCE INSTRUCTIONS.

Refer to paragraph 3-65.4 for the operation of the shut-down solenoid.

This task covers:

a. Inspection C. Disassembly e. Adjustment
b. Removal d. Reassembly
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
NONE
NONE

Material/Parts Special Environmental Conditions

NONE NONE

Personnel Required General Safety Instructions

1 NONE

LOCATION ITEM ACTION REMARKS

| INSPECTION |

1.  Shut-down a. Wiring Inspect for loose or Tighten or re-
solenoid broken wires. place if re-
quired.
b. Mounting Inspect for loose- Tighten or re-

ness, cracks and place if re-

damage. quired
Plunger Inspect for freedom Replace if

of movement. required.

Link Inspect for looseness
and freedom of move-
ment. Check for
damage or cracks.

3-1140
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place if re-
quired.
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3-65.2. SHUT-DOWN SOLENOID - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL
2. Shut-down a. Cotter Remove. Discard if dam-
solenoid pin (1) aged.
b. Nut (2) Remove.
and bolt
®3)
c. Nuts (4) Remove.
d. Wire (5) Remove.
e. Screws Remove.
(6),
lock-
washers
(7) and
washers
(8)
f.  Wire (9) Remove.
g. Solenoid Remove.

and link
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3-65.2. SHUT-DOWN SOLENOID-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

|REMOVAL (Cont) |

3.  Bracket a. Screws Remove. Attaches brac-
(20) ket to air in-
and let housing.
washers
(11)
b. Bracket Remove. Inspect for
(12) damage. Repair.

4.  Wiring Wires Use wire and
(5 and lugs of the
9) same size.

A Y
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3-65.2. SHUT-DOWN SOLENOID - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

DISASSEMBLY

5.

Link

Nut (13)
and lock-
washer
(14)

Link
(15)

Nut
(16)

Sole-
noid
(17)

Remove.

Remove.

Remove.

Remove.
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3-65.2. SHUT-DOWN SOLENOID - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

|REASSEMBLY |

6. Shut-down a. Sole-
solenoid noid
(17)

b. Screws
(6),
lock-
washers
(7) and
washers

(8)

c. Nut
(16)

d. Link
(15)

e. Lock-
washer
(14)
and
nut
(13)

f. Bolt
€)
and
nut

(@)

g. Cotter
pin
(1)

Place on bracket (12).

Install.

Install.

Install.

Install on solenoid
rod.

Install.

Install.

3-1144

Wire (9) is in-
stalled under
one screw.

Tighten to
finger tight.
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3-65.2. SHUT-DOWN SOLENOID-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

|REASSEMBLY (Cont) |
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3-65.2. SHUT-DOWN SOLENOID-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY (Cont)
7. Bracket Lockwasher Install. Torque cap
(12) (11) and screws evenly
screws (10) to 16 to 20
ft.lbs. (21.8
to 27.3 Nm).

NOTE

Re-torque all screws in the air inlet housing.

8. Shut-down a. Wires Install.
solenoid (5 and
9)
b. Nuts Install.

(4)
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3-65.2. SHUT-DOWN SOLENOID - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

| REASSEMBLY (Cont) I

/5
| ADJusTMENT |
9.  Shut-down Link Adjust nuts (13 and 16) When the sole-
solenoid on solenoid rod. noid is acti-
vated, the
shut-down valve
in the air in-
let housing
should seal
tightly.
10. Emer- Linkage Check that it functions
gency properly.
shut-
down
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3-65.3. AUTOMATIC ELECTRICAL SHUT-DOWN SYSTEM (Cont).

a. The electrically operated automatic shut-down includes a lubricating oil pressure switch, a water
temperature switch and a shut-down solenoid.

. FUEL OIL  WATER TEMP,
PRESS SWITCH SWITCH

LUBE
WIRE LIST ((j;) oL
OVERSPEED| » PRESS 7
NO.| COLOR SWITCH SWITCH! | 1yme
\
1 | BLACK ’ oEH
. SHYT DOWNZ 2/ |HOT WIRE
2 NATURAL| "SOLENOID ¢ 5 RELAY. 2
3 | BLACK % 8 ) .
4 | ORANGE [_FJ P
10
5 | ORANGE [g‘
S 1 RED i |TO BAT
<9
7 | NATURAL NEG
8 | ORANGE
9 | RED
10 | BLACK TO BAT, POST

SHUT DOWN WIRING HARNESS TO BE
#14 STRANDED COPPER WIRE,

Automatic Shut-Down Wiring Diagram

b. There is an overspeed governor switch in conjunction with the above electrical shut-down system.
See paragraph 3-79)

c. A time-delay hot wire relay is introduced into the electrical shut-down system to prevent the fuel oil
pressure switch from closing before the lubricating oil pressure switch opens, which would cause a shut-down of
the engine.

d. When the engine is not running, the fuel oil pressure switch is open, the lubricating oil pressure switch
is closed and the water temperature switch is open.

e. After starting the engine, the lubricating oil pressure switch contacts are open when the oil pressure is
10 psi (68.95 kPa) or higher (approximately 700 rpm), and the fuel oil pressure switch contacts are closed when
the fuel oil pressure is 20 psi (137.90 kPa) or greater, (approximately 800 rpm). The electrical circuit of this
system is so arranged that the closing of the fuel pressure switch energizes the entire system and at any time
thereafter, the closing of either the lubricating oil pressure switch, or water temperature switch, will cause the
shut-down to operate. When the engine starts, the fuel pressure increases so rapidly that the fuel pressure
switch
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3-65.3. AUTOMATIC ELECTRICAL SHUT-DOWN SYSTEM (Cont).

contacts close before the lubricating oil pressure reaches 10 psi (68.95 kPa). This condition normally would
cause the engine to shutdown, except for the introduction of a time delay relay into the circuit. This relay
delays the energizing of the shut-down solenoid by 3 to 10 seconds, enabling the lubricating oil pressure to
exceed 10 psi (68.95 kPa) thereby opening the lubricating oil pressure switch and preventing the energizing of
the circuit. When the engine has reached normal operating speed, the lubricating oil pressure switch is open.

f. When the lubricating oil pressure falls below 10+2 psi (68.95+13.8 kPa), the oil pressure switch closes
and the current flows to the time delay relay which must be heated by the current to complete the circuit to the
solenoid. The few seconds required to heat the time delay relay provides sufficient delay to avoid engine shut-
down when low oil pressure is caused by a passing condition such as an air bubble or by the temporary overlap
in the operation of the lubricating oil pressure switch and fuel pressure switch during starting and stopping of
the engine.

NOTE
An alarm will sound in the pilothouse.

g. The high water temperature switch is connected in parallel with the lubricating oil pressure switch and
normally remains open, closing only when the engine coolant temperature exceeds 200 +5°F (93.3 £2.8°C),
thus energizing the shut-down solenoid.

NOTE
An alarm will sound in the pilothouse.

h. The overspeed governor is driven by the blower drive shaft. If the engine speed exceeds the speed

which has been established by the engine governor, the overspeed governor switch is actuated, causing the

shut-down solenoid to close the shut-down valve.

i. When the engine is shut-down, as described above, the fuel oil pressure switch opens, thus breaking
the circuit and eliminating the possibility of damage due to continued exposure to current.

j- Fuel Oil Pressure Switch.
(1) The fuel oil pressure switch is the controlling switch of the system, since this switch controls the flow

of current to the other two switches. The fuel oil pressure switch is set to make contact when the fuel pressure
reaches 20 psi (137.90 kPa) and the phrase "20-MAKE" is stamped on the switch cover.
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3-65.3. AUTOMATIC ELECTRICAL SHUT-DOWN SYSTEM (Cont).

(2) As the fuel pressure increases upon starting, a diaphragm in the switch body is expanded and forces
the plunger upwards. Since the bottom of the adjusting screw bears against this plunger, the adjusting screw
and the lower breaker point are also forced upwards. When the fuel pressure reaches 20 psi (137.90 kPa) the
breaker points close and the current flows to the terminal of the lubricating oil pressure switch and the water
temperature switch.

(3) When the engine is stopped, the fuel pressure decreases, and the diaphragm in the switch body
contracts. This action causes the plunger to lower and when the fuel oil pressure decreases to 20 psi (137.90
kPa) permits the lower breaker point arm to lower, thus breaking the electrical circuit. The bracket to which the
lower breaker point arm and the adjusting screw are attached is spring loaded which provides for positive
breaking of the points when the fuel pressure decreases sufficiently.

k. Lubricating Oil Pressure Switch.

(1) The lubricating oil pressure switch is similar to the fuel oil pressure switch, except that the fuel oil
pressure switch is of the "make" type while the lubricating oil pressure switch is of the "break” type. In other
words, the lubricating oil pressure switch is calibrated to break contact when the lubricating oil pressure
increases to 10 psi (68.95 kPa). The phrase "10-BREAK" is stamped on the switch cover.

(2) As the lubricating oil pressure increases when the engine starts, the diaphragm in the switch body
expands and forces the plunger upwards. Since the bottom of the adjusting screw bears against the plunger,
and the adjusting screw is attached to the bracket which controls the upper breaker point arm, the arm is also
forced upwards. When the lubricating oil pressure increases to 10 psi (68.95 kPa), the points separate.
However, as previously described, current flows to the lubricating oil pressure switch only after the fuel oil
pressure switch closes. At this time the points of the lubricating oil pressure switch opens. If the lubricating oil
pressure decreases to 10 psi (68.95 kPa) during operation, the breaker point will close and either the alarm bell
or the shut-down solenoid will be energized.

I. Water Temperature Switch.
(1) The terminals of the water temperature switch are connected into the shutdown system and when the

engine circulating water temperature reaches 205+5°F (96 +2.9°C), the switch closes and completes the shut-
down or alarm system.
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3-65.3. AUTOMATIC ELECTRICAL SHUT-DOWN SYSTEM (Cont).

(2) As the water temperature increases, a plunger rises and contacts a wheel which is attached to the
switch actuating lever. A further increase in water temperature forces the contact end of the actuating lever
upwards. When the water temperature reaches 205+5°F (96 £2.9°C), this lever forces the switch button
upwards into the switch block thus closing the switch. Since this lever is spring loaded, the contact end of the
lever moves away from the switch button as the water temperature decreases.

(3) If the engine has been stopped by any of the above mentioned switches, the shut-down valve must
be re-set in the OPEN position before the engine can be started.

(4) For maintenance instructions, refer to the following paragraphs:

DESCRIPTION PARAGRAPH
Time Delay Relay
Water Temperature Alarm Switch
Fuel Oil Pressure Alarm Switch
Lubricating Oil Pressure Alarm Switch
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3-65.3.1. TIME DELAY RELAY - MAINTENANCE INSTRUCTIONS

This task covers:

a. Testing b. Removal c. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
Stop watch
Engine running at idle
speed.
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
2 NONE
LOCATION ITEM ACTION REMARKS
TESTING
1. Lube oil . Screw Remove.
pressure and
switch cover
(1)
Jumper Place across switch Start the stop
wire terminals. watch. Engine

3-1152

air shut-down
valve should
close in not
more than 3 to
10 seconds.

If not, replace
time delay re-
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3-65.2. SHUT-DOWN SOLENOID-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

| TESTING (Cont) |

NOTE

When the engine is operating at idle speed or above, the air shut-down valve
will completely close off the air from the engine, causing it to stop. However,
when the engine is operating at the very low speeds that are necessary when
performing the test on the fuel shut-down switch and the lubricating oil
shutdown switch, the air shut-down solenoid will close the valve, but the engine
may continue to run very slowly. This may be due to insufficient force exerted
on the back of the valve by the low air flow needed to completely close the
shut-down valve.

c. Jumper Remove.
wire

d. Cover Replace.
and
screw
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3-65.3.1. TIME DELAY RELAY - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

REMOVAL

2.  Time
delay
relay

(2)

| INSTALLATION I

3. Time
delay
relay

Screws Remove.
),

washers

(4)

and

lock-

washers

()

Cover Remove.

(6)
Wires Remove.

Screws Remove.

(7)

Mount- Remove.
ing
plate (8)

Nuts Remove.
9),

lock-

washers

(10)

and

Screws

(11)

Relay Remove.

(2)

Relay Position on mounting
(2) plate (8).

Screws Install.
(12),

lock-

washers

(10)

and

nuts

(9)
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3-65.3.1. TIME DELAY RELAY-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

| INSTALLATION (Cont) |

c. Screws Install mounting plate

(7) (8)

d. Wiring Install.

e. Cover Position on relay.

(6)

f. Screws Install.
),
washers
(4)
and
lock-
washers

()
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3-65.3.2. WATER TEMPERATURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS.

This task covers:

a. Testing b. Removal c. Installation
INITIAL SETUP:
Test Equipment References
Thermometer NONE
Equipment
Special Tools Condition _Condition Description
Para
NONE
NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
1. Heat a. Cap (1) Remove.
exchanger
b. Ther- Insert in heat exchanger.
mometer

(2)
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3-65.3.2. WATER TEMPERATURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

LOCATION

ACTION REMARKS

TESTING (Cont) |

2.

1. Close valves.

NOTE
An alarm will sound in the pilothouse.

2. Start and operate at

rated speed and under
enough load to raise
the water temperature
gradually until the

air shut-down valve
closes. The shut-down
should occur at 205+50F
(96.1£2.7°C). If

the engine does not
shut-down, replace the
alarm switch.

. Note the temperature at

which the air shut down
valve closed.

TO GENERATOR
ENGINE

4955-122
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3-65.3.2. WATER TEMPERATURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS
(Cont).

LOCATION ITEM ACTION REMARKS

TESTING (Cont) |

b. Gate 1. Open valves.
Valves

2. Restart the engine
immediately without
load. Run the engine
until the engine cools
down.

TO GENERATOR
ENGINE

4955-123

3. Alarm a. Screw Remove.
switch (4)
b. Cover Remove.
(5)
c. Wiring Disconnect.
d. Screws Remove.
(6) and
lock-
washers
(7)
e. Switch Remove.

(8)
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3-65.3.2. WATER TEMPERATURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS
(Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

INSTALLATION

4.  Alarm a. Switch Align with holes on engine.
Switch (8)

b. Lock- Install.
washers

(7)
and
screws

(6)
c. Wiring Connect.

d. Cover Install.

)
and
screw

(4)
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS.

This task covers:

a. Testing C. Removal
b. Adjustment d. Installation
INITIAL SETUP
Test Equipment References
Jumper wire NONE
Equipment
Special Tools Condition Condition Description
Fuel oil pressure Para
gage
NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
TESTING
1. Fuel a. Pipe Remove.
filter plug
outlet (1)
b. Pressure Install.
gage

(2)

o)

\ ETPETITY.
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS

TESTING (Cont) |
2. Fuel a. Screw Remove.

oil 3)

pres-

sure b. Cover Remove.

alarm (4)

switch

c. Wiring

Disconnect one wire. This will prevent

shutdown of the
engine by low lube
oil pressure.
3. Engine

a. Start engine and
operate at idle speed.

. Slow the engine down
until the fuel pres-

sure is approximately
15 psi (103.4 kPa)
and the engine is
barely turning over.
e
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

(Cont).

LOCATION ITEM ACTION REMARKS
TESTING (Cont) |
4.  Water a. Screw Remove.

temper- (5)

ature

alarm b. Cover Remove.

switch (6)

c. Jumper Place across terminals.
wire

JUMPER

5.  Engine a. Raise the engine speed
slowly and watch the
fuel oil pressure gage
until the air shutdown
valve closes.

b. Note the pressure on
the gage.
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
[TESTING (Cont) |
c. If the gage reads 20
psi (137.9 kPa), the
fuel oil pressure
switch is good.
| ADJUSTMENTS
6. Fuel Brass cap Remove. Use a small
oil in center screw driver.
pressure of switch
switch

CAUTION

Do not damage the brass cap or gasket.

Locknut

(7)

Adjus-
ting
screw

(8)

Loosen. Secure adjus-
ting screw.
Adjust. With the lock-

nut backed off,
turn the adjus-
ting screw
clockwise to de-
crease the pres-
sure at which
the switch will
make contact.
Turn the adjus-
ting screw
counter-clock-
wise to in-
crease the pres-
sure at which
the switch will
make contact.
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
ADJUSTMENTS (Cont)|
7. Water Jumper Remove.
temper- wire
ature
alarm Cover Install.
Switch (6)
and
screw
(5)
8. Fuel Wire Reconnect.
oil
pres- Cover Install.
sure (4)
alarm and
switch screw
)
REMOVAL
9. Fuel oil Screw Remove.
pressure 3)
alarm
switch Cover Remove.
(4)
Wiring Disconnect.
Screws Remove.
9)
and lock-
washers
(10)
Switch Remove.
(11)
10. Fuel oil Terminals Remove wires.
Pressure (12)
switch
Switch Unscrew.
(13)
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS
(Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

(Cont).
LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
11. Fuel oil Switch Install.
Pressure (13)
switch
Wiring Reconnect to terminals
(12).
12
13
12. Fuel oil- Switch Install.
pressure (12),
alarm screws
switch (9),
and
lock-
washers
(10)
Wiring Reconnect.
Cover Install.
(4)
and
SCrews
®3)
13. Fuel Pressure Remove.
filter gage
)
Pipe Replace.
plug

1)
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3-65.3.3. FUEL OIL PRESSURE ALARM SWITCH - MAINTENANCE INSTRUCTIONS

(Cont).

REMARKS

ITEM ACTION

LOCATION

[INSTALLATION (Cont) |

DISCONNECT
WIRE
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE
INSTRUCTIONS.

This task covers:

a. Testing C. Removal
b. Adjustment d. Installation
INITIAL SETUP
Test Equipment References
Jumper wire NONE
Equipment
Special Tools Condition Condition Description
NONE Para
NONE
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
TESTING
1. Engine Start the engine and
operate at idle speed.
2. Time a. Screws Remove.
delay (),
relay washers
2),
and
lock-
washers
)
b. Cover Remove.
(4)
c. Jumper Install across terminals

1 and 5.
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

TESTING (Cont) |

3. Fuel a. Screw Loosen.
Qil (5)
pressure
switch b. Cover Remove.
(6)
c. Jumper Install.
wire

S,

..........

.......

JUMPER WIRE
ACROSS TERMINALS
' 185

-

4. Engine a. Slow the engine down
towards the no-fuel
position while watch-
ing the oil pressure

gage.
b. Note the oil pressure

at which the engine
shuts down.
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE

INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
5. Lube a. Brass Remove. Use a small
oil cap screw driver.
pressure in
switch center
of
switch
CAUTION
Do not damage the brass cap or gasket.

b. Lock- Loosen. Secures adjus-
nut ting screw.
()

c. Adjus- Adjust. With the lock-
ting nut backed off,
screw turn the adjus-
(8) ting screw

clockwise to
decrease the
pressure at
which the
switch will
make contact.
Turn the ad-
justing screw
counter-clock-
wise to in-
crease the
pressure at
which the
switch will
make contact.
6. Fuel a. Jumper Remove.
oil wire
pressure
switch b. Cover Install.
(6)
and
screw

()
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
ADJUSTMENT
7. Time a. Jumper Remove.
delay
relay b. Cover (4) Install.
c. Screws Install.
1)
washers
2)
and lock-
washers

3)

JUMPER
WIRE
£\

JUMPER WIRE
ACROSS TERMINALS
1&5
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVA
8. Lube a. Screw Remove.
oil 9
alarm
switch b. Cover Remove.
(10)
c. Wiring Disconnect.
d. Screws Remove.
(11)
and
lock-
washers
(12)
e. Switch Remove.
(13)
9. Lube a. Terminal Remove wires.
Oil (14)
pressure
switch b. Switch Unscrew.
(15)

[INSTALLATION |

10. Lube a. Switch Install.
oil (13),
alarm Screws
switch (12),
and
lock-
washer
12)

b. Wiring Install.

c. Cover Install.
(10)
and
screws

(9)
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE

INSTRUCTIONS (Cont).

REMARKS

ITEM ACTION

LOCATION

[INSTALLATION (Cont)|

T

I

4

1

15
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3-65.3.4. LUBRICATING OIL PRESSURE ALARM SWITCH - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION (Cont)

11. Lube a. Switch Install.
oil (15)
pressure
switch b. Term- Reconnect wires.
inals
(14)
14
15
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3-66. GOVERNOR HYDRAULIC - MAINTENANCE INSTRUCTIONS.

a. The governor is the isochronous hydraulic type with speed droop stabilization. Hydraulic action is
transmitted by oil which is admitted under pressure from the engine lubricating system to an auxiliary oil pump
in the governor. The pump then develops the oil pressure necessary to actuate the governor mechanism.

b. The isochronous feature of this governor is its ability, at zero droop, to hold the engine at a constant
speed regardless of the load, providing the load is within the rated capacity of the power generator.

c. The mechanical connection of the governor to the fuel injectors is by means of a fuel rod attached to a
lever on the injector control tube.

d. The governor operates in such a manner that fuel supplied to the injectors is decreased by action of a
fuel rod spring and increased by the opposing action of the hydraulic operated power piston. Admission of oil
under the power piston is controlled by the vertical movement of the pilot valve plunger. This plunger is, in
turn, controlled by the flyweights. The flyweight ball head is mounted on the pilot valve bushing.

e. Rotation of the governor is accomplished by the upper blower rotor through an integral horizontal drive
shaft and bevel gear and an integral vertical driven shaft and bevel gear both mounted on ball bearings and
retained in a drive housing.

f. In starting a cold engine, considerable time is required for the lubricating oil pressure to become
sufficient to operate the governor and thus move the injector control racks to the full fuel position so the engine
can start. Since this delay in starting is considered objectionable, the starting time can be shortened by
pressing in on the knob which is threaded on the fuel rod and projects from the side of the governor subcap.
The inward movement of this knob takes the control of the injector fuel racks away from the governor.

g. The engine can be stopped in a similar manner, regardless of the governor, by pulling out on the fuel
rod knob.
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3-66. GOVERNOR HYDRAULIC - MAINTENANCE INSTRUCTIONS (Cont).

h. In addition to its function of holding the engine speed constant under varying load conditions, the
hydraulic governor acts as an automatic shut-down device in the event of lubricating oil pressure failure.
Should the engine fail to supply oil to the governor, the power piston will drop, thus allowing the fuel rod to
return to the no-fuel position.

DESCRIPTION PARAGRAPH
Governor (Hydraulic) 3-66.
Governor Oil Filter
Synchronizing Motor 3-66.

3-66.1. GOVERNOR (HYDRAULIC) - MAINTENANCE INSTRUCTIONS.

This task covers:

a. Inspection C. Repair
b. Removal d. Installation
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Wrench J4242 Para
Rocker Arm Cover
Removed
Material/Parts Special Environmental Conditions
Gasket P/N 5193113 NONE
Personnel Required General Safety Instructions
1 None
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3-66.1. GOVERNOR (HYDRAULIC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTIO

1.  Synchro- a. Wiring Check for breaks, wear Refer to para-
nizing and bad connections. graph_3-66.3
motor

b. Mounting Check for loose motor Refer to para-
mounting. graph 3-66.3

c. Motor Check for damage. Refer to para-
graph|3-66.3.

REMOVAL

2. Rocker a. Cover Remove. Refer to para-
arm graph_3-86!
Cover b. Cotter Remove.

pins (1)
and link
pins (2)
c. Fuel Disassemble.
rod (3)
and con-
trol
tube
lever
(4)

3. Synchro- Motor Remove. Refer to para-
nizing graph|3-66.3
motor

4.  Governor a. Tube Remove. Refer to para-

governor graph 3-66.2
oil fil-
ter to
governor
b. Bolt Remove.
assem-
blies
()
c. Screws Remove.
(6)
and
lock-
washers

(7)
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3-66.1. GOVERNOR (HYDRAULIC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

d. Governor Lift from drive housing
(8) (9) and slide, so that
fuel rod (3) disengages.
e. Gasket Remove. Discard.
(10)
f. Gasket Remove. Discard.
(11)
5. Governor a. Screws Remove.
drive (12) and
housing lockwash-
ers (13)
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3-66.1. GOVERNOR (HYDRAULIC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REMOVAL (Cont)

6.

Governor

INSTALLATIOI\‘

7.

Governor
drive
housing

Screws
(14) and
lockwash-
ers (15)

Junction
box

Drive
housing

(9)

Gasket
(16)

Pipe
plugs
(17 and
18)

Elbow
(19)
and
tee
(20)

Gasket
(16),
drive
housing
(9) and
junction
box

Screws
(14)
and
lock-
washers
(15)

Remove.

Swing out of way.

Remove.

Remove.

Remove and replace

Remove and replace -

Align holes with holes

in blower housing.

Install.
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If necessary.

If necessary.

1. Also align
shaft.
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gasket.
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3-66.1. GOVERNOR (HYDRAULIC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont)|

c. Screws Install.
(12) and
lockwash-
ers (13)

8. Governor a. Gasket Place on drive housing Use new gasket.

(11) (9).

b. Gasket Place on governor. Use new gasket.
(10)

GOVERNOR
OIL FILTER

3-1181



TM 55-1905-220-14-5

3-66.1. GOVERNOR (HYDRAULIC) - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
c. Governor 1. Slide fuel rod
(8) (3) into rocker
arm assembly.

2. Then, place gov- Align drive
ernor on drive shaft.
housing.

d. Screws Install.
(6)
and
lock-
washers
(7)
e. Bolt Install.
assem-
blies
(5)
f.  Tube Reinstall. Refer_to para-
governor graph 3-66.2}
to oil
filter
9.  Synchro- Motor Reinstall. Refer to para-
nizing grap
motor
10. Rocker a. Fuel Insert rod in lever.
arm rod
cover 3)
and
control
tube
lever
(4)
b. Cotter Reassemble.
pins
1)
and
link
pin

(2)
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3-66.1. GOVERNOR (HYDRAULIC)-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

c. Rocker Install. Refer to para-
arm grap
cover

oy
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS.

This task covers:

a. Inspection Removal e. Reassembly
b. Service Disassembly f.  Installation
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
NONE
NONE

Material/Parts
QOil filter element and
gasket P/N 9023829

Personnel Required

Special Environmental Conditions

Do not drain oil into bilges.
Use oil separation and recovery
method to collect used oil.

General Safety Instructions

1 NONE
LOCATION ITEM ACTION REMARKS
[INSPECTION |
1. Engine a. Oil . Check for leaks
(right filter around cover.
side

front)

b. Over-
flow
tube

. Check for dents,

cracks and breaks.

. Check for loose

mounting hardware.

. Check for leaks.

. Check for loose

and leaking fit-
tings.

. Check for dents,

cracks and breaks.
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSPECTION (Cont) |

c. Governor 1. Check for leaks.
tube

2. Check for loose
and leaking fit-
tings.

3. Check for dents,
cracks and breaks.

d. Block 1. Check for leaks.
tube

2. Check for loose
and leaking fit-
tings.

3. Check for dents,
cracks and breaks.

OVER FLOW
TO BLOCK

T0
GOVERNOR
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

2. Governor a. Straight Unscrew adapter (1) Use two
oil adapter from reducer (2). wrenches.
filter (1) and

pipe re-
ducer (2)
b. Straight Unscrew from block.
adapter
®3)
c. Over- Remove.
flow
tube
(4)
d. Pipe Remove.
reducer
)
e. Filter Unscrew.
cover
(5)
f. Gasket Remove Discard.
(6)
g. Filter Remove Discard.
element
()
h. Filter 1. Pump oil out of housing.
Housing
(8) 2. Clean interior with

clean engine oil.

3. Wipe dry with a clean,
lint free cloth.

i. Filter 1. Insert in housing (8). Use new filter
element element.
()
2. Fill housing with Use type OE/
engine oil. HDO.

3-1186



TM 55-1905-220-14-5

3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
SERVICE (Cont)
j- Gasket 1. Wipe with engine oil.
(6)
2. Place on filter hous-
ing (8).
k. Filter Screw onto filter housing Make sure gas-
cover (8). ket is properly
(5) seated.
. Pipe Install.
reducer
)
4 ,
3 \!

X

=
/

TO
GOVERNOR
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

SERVICE (Cont)

REMOVAL

3.

Governor
oil
filter

. Over-

flow
tube

(4)

and
straight
adapter

3)

Pipe

reducer
(2) and
straight
adapter

1)

Operate
engine
and
check
for
leaks.

Straight
adapter
(1) and
pipe re-
ducer (2)

Straight
adapter

3)

Over-
flow
tube

(4)

Pipe
reducer

(2)

Filter
Cover

()

Assemble.

Assemble.

Tighten as needed.

Unscrew adapter (1)
from reducer (2).

Unscrew from block.

Remove.

Remove.

uUnscrew.
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

f. Gasket Remove. Discard.
(6)

g. Filter Remove. Discard.
element
(7)
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

h. Filter 1. Pump oil out of
housing housing.

(8)

i. Tube Unscrew connector (9) Use two
connec- from reducer (10). wrenches.
tor (9)
and
pipe re-
ducer
(10)

j- Tube Unscrew.
connec-
tor (11)

k. Governor Remove.
tube
(12)

I.  Tube unscrew.
connec-
tor
(13)

m. Nuts Remove.
(14),
lock-
washers
(15),
flat-
washers
(16)
and
Screws
17)

n. Housing Remove.
(8)
and
attached
bracket
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

0. Elbow Remove from engine
(18) block,
p. Clamp
(29) Remove. If necessary.

12

70
ENGINE
BLOCK
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

DISASSEMBLY

4,

o]
filter
housing

REASSEMBLY

5.

o]
filter
housing

Screws Remove.
(20),

lock-

washers

2)

and

bracket

spacers

(22)

Filter Slide filter housing
housing out of bracket.

(8) and

bracket

(23)

Tube unscrew.
connec-

tor

(24)

and

pipe

reducer

(25)

Block Remove
tube
(26)

Elbow Remove.
(27)

and

pipe

reducer

(28)

Elbow Assemble.
(27)

and

pipe

reducer

(28)

3-1192
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont)

b. Block Assemble. Use two
tube wrenches.
(26)
and
tube
connec-
tor (24)

c. Filter Assemble.
housing
(8) and
bracket
(23)

d. Spacers Reassemble in bracket
(22). (23).
lock-
washers
(21)
and
Screws
(20)
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

INSTALLATION

6.

Governor
oil
Filter

Elbow
(18)

Housing
(8) and
attached
bracket,
SCrews
(17),
flat-
washers
(16),
lock-
washers
(15)

and nuts
(14)

Tube
connec-
tor (13)

Governor
tube
(12),
tube
connec-
tor (11),
tube
connec-
tor (9),
and pipe
reducer
(10)

Filter
element

(7)

Gasket
(6)

Install on engine
block.

Reassemble.

Install.

Reassemble.

1. Insert in housing

(8).

2. Fill housing with
engine oil.

1. Wipe with engine oil.
2. Place on filter
housing (8).

3-1194
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont)

g. Filter Screw onto filter Make sure gas-
cover housing (8). ket is properly
(5) seated.

h. Pipe Install.
reducer

(2)

Over- Assemble.
flow

tube

(4)

and

straight

adapter

3)
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3-66.2. GOVERNOR OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

3-1196

ITEM ACTION REMARKS
INSTALLATION (Cont)
Pipe Assembile. Use two
reducer wrenches to
(2) tighten.
and
straight
adapter
1)
Operate Tighten as needed.
engine
and
check
for
leaks.
1
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3-66.3. SYNCHRONIZING MOTOR-MAINTENANCE INSTRUCTIONS.

a. The hydraulic governor is equipped with a reversible electric synchronizing motor mounted on the
governor cover. This motor permits close adjustment of the engine speed from a remote control point. This
feature is especially valuable when synchronizing two generators from a central control panel.

b. The motor is connected to the source of electrical supply through a two-way switch located on the Main
Switchboard. The friction drive components are assembled to the drive shaft of the synchronizing motor and
extend down through the governor cover. The speed adjusting screw of the friction drive is threaded into the
governor cover and bears directly on the speed adjust lever.

RAISE
g \43
1 J
ARMATUR
o, £ ' LOWER
EVERSIBLE TWO WAY
MOTOR SWITCH
TO UNE
SYNCHRONIZING
MOTOR ORIVE MOTOR

SHAFT

l:‘[’;’\\\\\\-\\:\o 7 Z

P
A
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3-66.3. SYNCHRONIZING MOTOR-MAINTENANCE INSTRUCTIONS (Cont).

c. OPERATION.

(1) The synchronizing motor is used to change the engine speed when the unit is running alone, or to
adjust the load when the unit is operating in parallel with other units.

(2) When the two-way control switch on the Main Switchboard is closed, the motor shaft turns the
governor speed adjusting shaft by means of the reduction gear and friction drive. The direction of rotation
(clockwise or counter-clockwise) is dependent upon the position of the switch. When the desired engine speed
is indicated on a tachometer or frequency meter on the switchboard, the switch is returned to the OFF position
by the operator.

(3) If the switch is held in the LOWER speed position too long, the synchronizing motor will continue to
lower the engine speed until it ultimately shuts the engine down. If the switch is held too long in the RAISE
speed position, the motor will turn the governor speed adjusting shaft until it strikes the maximum speed
adjusting screw, after which the friction drive will slip and the motor will continue to run at a slightly reduced
speed without further effect.

d. SERVICE.

(1) The synchronizing motor is constructed to render long satisfactory service. However, if the motor is
damaged or fails to operate, replace the entire motor as an assembly.

(2) The spring washer of the friction drive or slip-clutch must be strong enough to permit the motor to

carry the speed adjusting lever up against the maximum speed adjusting screw without slipping, yet it must be
loose enough to slip after the lever contacts the screw.
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3-66.3. SYNCHRONIZING MOTOR-MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Inspection b. Repair
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
NONE
3-66.1 | Governor (Hydraulic)
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1.  Synchro- a. Wiring Check for breaks, wear
nizing and bad connections.
Motor
b. Mounting Check for loose motor
mounting.
c. Motor Check for damage. Refer to Direct

Support.
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3-66.3. SYNCHRONIZING MOTOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR

2. Wiring a. Screws Remove.
junction (1)
box and
cover
)
b. Wiring Tag and disconnect

three wires to motor.

TO HYDROSTART
SOLENOID

T0 MAIN
SWITCHBOARD
3. Governor a. Screws Remove.
cover 3)
b. Cover Lift and remove.

(4)

with

motor

attached
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3-66.3. SYNCHRONIZING MOTOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont)

4.  Synchro-
nizing
motor

c. Screws
©)
and
flat-
washers

(6)

d. Synchro-
nizing
motor
(7) and
mounting
brackets

(8)

Friction
disc cover

(9)

Remove.

Remove.

Unscrew, remove and re-
place.
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3-66.3. SYNCHRONIZING MOTOR-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont)

5.

Governor
cover

Synchro-
nizing
motor
™,
mounting
brackets
8),
screws
(5) and
flatwash-
ers (6)

Cover
(4)

with
motor
attached

Screws

3)

Reassemble.

Replace.

Reinstall.
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3-66.3. SYNCHRONIZING MOTOR - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR (Cont) |
6. Wiring, a. Wiring Reconnect and disconnect
junction tags
box
b. Cover Reinstall.
2
and

SCrews

@)

TO HYDROSTART
SOLENOID

| ’\

TO MAIN
SWITCHBOARD
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS.

The air intake shut-down housing, mounted on the side of the blower, serves as a mounting for the air
cleaner. The air shut-down housing contains an air shut-down valve that shuts off the air supply and stops the
engine whenever abnormal operating conditions require an emergency shut-down.

This task covers:

a. Inspection Removal e. Repair
b. Service Disassembly f. Installation
INITIAL SETUP
Test Equipment References
NONE NONE

Equipment

Special Tools Condition Condition Description
Para

Torque wrench 0-50 ft. Ib.

Material/Parts
Repair Kit P/N 5193113
Oil MIL-L-2104 Type
OE/HDO-10

Personnel Required

3-71. | Air Cleaner Removal
3-65.1] Disassembly Emergency
Shutdown Linkage
Disassembly Shutdown
Solenoid
Special Environmental Conditions

NONE

General Safety Instructions

1 Observe all WARNINGS
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Air in- a. Shut- Inspect for binding. Lubricate if
take down Disconnect latch from binding, or re-
valve ball joint and link. place if re-
shaft Move latch manually. quired.
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

b. Air Inspect for cracks, Replace if de-
in- breaks or damage. fective.
take
hous -

ing

c. Air Inspect for leaking. Replace if de-
intake fective.
hous-
ing-to-
blower
hous-
ing
gas-
kets

SERVICE

2. Air Shutdown Lubricate. Use oil type

intake valve OE/HDO-10.
Shaft
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

REMOVAL

3. Air a. Air Remove.
Intake cleaner
mount-
ing
tube
1)

b. Cap- Remove.
SCrews
2)
and
lock-
wash-
ers

3)

c. Air Remove.
in-
take
hous -
ing
(4)

d. Air Remove.
in-
take
hous-
ing
striker
plate

()

e. Striker Remove.
plate-
to-air
intake
housing
gasket

(6)

f. Mating Clean.
surfaces
blower
housing-
to stri-
ker plate

()

3-1206
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

g. Mating Clean. Remove gasket
surfaces particles.
intake
housing-
to-stri -
ker plate

()

DISASSEMBLY

Cwamme )

Wear eye protection when using compressed air.

NOTE

Clean all parts in fuel oil and dry with compressed air.

4.  Air a. Airin- Remove, clean and in-
in- take spect for cracks or
take hous- damaged threads.

ing (4)
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

DISASSEMBLY (Cont) |

Roll
pin (7)

Flat-
washer

(8)

Seal
ring

(9)

2 roll
pins
(10)

Shut-
down
valve
shaft
(11)

Shut-
down
valve
(13)

Seal
ring
(14)

Cap-
screw
(15),
lock-
washer
(16),
and
flat-
washer
17)

Latch
(18)

Remove and inspect.

Remove.

Remove and discard.

Remove and inspect.

Remove, clean and in-
spect for wear or
damage.

Inspect for flatness.

Remove and discard.

Remove.

Remove, clean and inspect

for wear or damage.

3-1208
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

DISASSEMBLY (Cont) |

k. Latch Remove, clean and inspect
spring for wear or damage.
(19)

[. Latch Remove, clean and inspect
spacer for wear or damage.
(20)

m. Cam Clean and inspect for
(22) wear or damage.

n. Handle Clean and inspect for
(22)

wear or damage.
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
5. Air Shut- Place in position in Face of shut-
intake down air intake housing (4) down valve
valve before installing must be per-
(13) shutdown valve shaft fectly tight
and (12). to assure a
shut- tight seal
down in the shut-
valve down position.
spring
(12)
Shut- Install in air intake Shaft (11) must
down housing (4) extend 0.76
valve inch (1.9 cm)
shaft from latch side
(11) of housing (4).
2 roll Install. If new shutdown
pins valve (13) or
(20) shaft (11) is
installed, holes
for roll pins
(10) must be
drilled.
Seal Install.
rings
(14)
and
9)
Cam Install.
(21)
Handle Install. If new shaft
(22) (11) is instal-
led, hole for

3-1210
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR (Cont) |
g. Flat- Install.
washer
(8)
h. Roll Install. If new shaft
pin (112) is instal-
(7) led, hole for
roll pin (7)
must be drilled.
i. Latch Assemble on shaft (11).
spacer
(20)
j- Latch Assemble in latch (18)
spring
(19)
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

k. Flat- Slip through latch (18),
washer and secure to shaft (11).
(17),
lock-
washer
(16)
and
cap
screw
(15)

”
oy’ ',;::co,"’
.
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION REMARKS

INSTALLATION

6.

Air
intake

Striker Place against air intake
plate- housing (4).

to-air

intake

housing

gasket

(6)

Striker Place against striker
plate plate-to-air intake
(5) housing gasket.

Air Position on blower housing.
intake
housing

(4)

Cap- Install. Screw 3/8-16 x
Screws 1-5/8 inch.

(2) and

lock-

washer

3)
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cond

7. Emer- Cable and Install. Refer to para-
gency linkage graph[3-65.1]
shut-
down

8.  Shut- Linkage Install. Refer to para-
down and brac- grap
sole- ket
noid

9. Air a. Cap- Tighten. Torque cap
in- screw screws evenly
take (2) to 16-20 Ib.

and ft. (21.8 to
those 27.3 Nm).
from

para-

graph

b. Air Install.
clean-
er
mount-
ing
tube

1)

c. Air Check by starting and run-
in- ning the generator engine
take at idle speed and no load.
hous- Trip the air shutdown. If
ing the engine does not stop,
(4) check for air leakage be-

tween the shutdown valve
(13) and the striker plate
(5). Re-position valve as

necessary.
d. Air Install. See paragraph
clean-

er
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3-67. AIR INTAKE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3-1215
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS.

a. The blower supplies the fresh air needed for combustion and scavenging. Its operation is similar to
that of a gear-type oil pump. Two hollow three-lobe rotors revolve with very close clearances in a housing
bolted to the cylinder block. To provide continuous and uniform displacement of air, the rotor lobes are made
with a helical (spiral) form.

b. Two timing gears, located in the rear end-plate of the rotor shafts, space the rotor lobes with a close
tolerance; therefore, as the lobes of the upper and lower rotors do not touch at any time, no lubrication is
required.

c. Oil seals located in the front and rear blower end plates prevent air leakage and also keep the oil used
for lubricating the timing gears and rotor shaft bearings from entering the rotor compartment.

d. The blower upper rotor is driven by the blower drive shaft which is coupled to the upper rotor timing
gear by means of a flexible drive hub located in the flywheel housing.

e. A flexible coupling, formed by an elliptical cam, driven by two bundles of leaf springs which ride on
four semi-cylindrical supports and spring seats is attached to the blower drive gear and prevents the transfer of
torque fluctuations to the blower.

f. The blower drive gear is mounted in the blower drive gear support and in addition to driving the
blower, drives the governor, water pump and fuel pump.

ENGINE OIL FILL  COVER REAR FRONT
BLOWER  END PLATE END PLATE
BLOWER DRIVESHAFT ROTORS
DRIVE SHAFT J GOVERNOR
o)
ot =1 o)
o B e i
OVERSPEED
GOVERNOR .
FLYWHEEL fT—
HOUS ING
FUEL PUMP o °
WATER PUMP
BLOWER -
DRIVE SUPPORT -V /

BLOWER
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

g. LUBRICATION

(1) Oil drains from the valve operating mechanism on the cylinder head into the camshaft pocket in the
cylinder block; then, when it reaches a certain level, the oil flows from the pocket into cavities at the upper
corners of the blower and through passages in the blower and end plates to lubricate the bearings, governor
and water pump drives at the front end, and bearings and gears at the rear end of the blower. A slinger
attached to the front end of the lower rotor shaft throws oil onto the front roller bearings and governor weights.
A dam in the blower end plates maintains oil at a level adequate to submerge the lower portion of the slinger
and the driven gear.

(2) Surplus oil overflows the dams in the end plates and returns through two drilled holes in the cylinder
block to the engine crankcase.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Inspection c. Removal e. Installation
b. Repair’ d. Service
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para

Torque wrench

Emergency Shutdown
Material/Parts Solenoid
3-66. Governor
Gasket kit - P/N 5193113 Oil Intake Housing
Gasket kit - P/N 5192753 [3-69. Fuel Pump
Fresh Water Pump
Air Cleaner Removal
3-10. Hydrostarter Solenoid

Special Environmental Conditions

Do not drain oil or anti-freeze

into bilge.
Personnel Required General Safety Instructions
2 Observe CAUTION when operating
engine.

LOCATION ITEM ACTION REMARKS
INSPECTION
1. Blower a. Hoses 1. Inspect for breaks,

(Engine wear or defects.

not

running) 2. Inspect for leaks.

3. Inspect for loose
hose clamps.

b. Housing 1. Inspect for oil leaks.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

INSPECTION (Cont) |

2.

3.

Blower
drive
support

Blower
(Engine
running)

2. Inspect for breaks,
dents, cracks or
damage.

3. Inspect for loose
mounting hardware.

Oil fill Inspect for leaks,
pipe breaks and damage.
Housing 1. Inspect for breaks,

cracks and damage.

2. Inspect for leaking
oil.

3. Inspect for tight
hardware.

Hoses Inspect for wear, breaks,
or defects.

Tubing Inspect for breaks, bends,
or damage.

NOTE

The air intake (paragraph 3-67.) and the emergency

shutdown solenoid (paragraph 3-65.)] must be

removed to perform the following inspections.

Cwamme )

When inspecting a blower on an engine with the
engine running, keep fingers and clothing away from
the moving parts of the blower and run the engine at
low speeds only.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION REMARKS

INSPECTION (Cont) |

a. Rotors

b. Oil
seals

Dirt or chips drawn
through the blower will
make deep scratches in
the rotors and housing
and throw up burrs a-
round such abrasions.
If burrs cause inter-
ference between the
rotors or between the
rotors and the housing,
remove the blower from
the engine and dress the
parts down to eliminate
the interference, or re-
place the rotors if they
are too badly scored.

Leaky oil seals are us- To correct any
ually manifested by the of the above
presence of oil on the conditions, re-
blower end plates and move the blower
rotors or the inside from the engine
surfaces of the housing. and replace it.
This condition may be

checked by running the

engine at low speed and

directing a light into

the rotor compartment

at the end plates and

the oil seals. A thin

film of oil radiating

away from the seals is

indicative of an oil leak.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

BLOWER COVER BLOWER
DRIVE SHAFT  DRIVE SHAFT ROTORS

T
|

|
H

g

o\

- -JA
Er—-r-tmiTw

LOOK INSIDE FOR \\\H

OIL LEAKS AT
SEALS

c. Blower A worn blower drive, re- To correct any
drive suiting in a rattling of the above
noise inside the blower, conditions, re-
may be detected by gras- move the blower
ping the top rotor firmly from the engine
and attempting to rotate and replace it.

it. Rotors may move from
3/8" to 5/8", measured at
the lobe crown, with a
springing action. When
released, the rotors
should move back at least
1/4". If the rotors can-
not be moved as directed
above, or if the rotors
move too freely, inspect
the flexible blower drive
coupling and replace it if
necessary.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

INSPECTION (Cont)

d. Rotor
shafts

e. Blower
screen

Loose rotor shafts or
damaged bearings will
cause rubbing and scor-
ing between the crowns
of the rotor lobes and
the mating rotor roots,
between the rotors and
the end plates, or be-
tween the rotors and
the housing. Generally,
a combination of these
conditions exists. A
loose shaft usually
causes rubbing between
the rotors and the end
plates. Worn or dam-

aged bearings will cause

rubbing between the
mating rotor lobes at
some point or perhaps
allow the rotor assem-
blies to rub the blower
housing. This condition
will usually show up at
the end where the bear-
ings have failed.

Excessive back-lash be-
tween the blower timing
gears usually results

in the rotor lobes rub-
bing throughout their
entire length.

Inspect the blower inlet
screen periodically for
an accumulation of dirt
which, after prolonged
operation, may affect
the air flow.

3-1222
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR
4.  Blower a. Nuts Remove four.
drive (1)
shaft lock-
washers
)
b. Screws Remove four.
®3)
and
flat-
washers
(4)
c. Over- Remove. Discard gasket.
speed
governor
(5) and
gasket
(6)
d. Snap Remove.
ring
()
e. Blower Pull drive shaft
drive out of flywheel
shaft housing.

(8)
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION REMARKS

REPAIR (Cont) |

NOTE

The blower drive shaft may have a hole tapped
into the shaft end. This can be an aid in re-
moving the shaft.

If the blower drive shaft is broken and it is
not possible to remove all the pieces, the
blower MUST be removed. Refer to step #5.

Blower Install. Push the plain

drive end, without the squared

shaft hole, through the blower

(8) drive coupling in the
flywheel housing.

Snap Replace.

ring

()

Gasket Replace. Use new gasket

(6)

and

over-

speed

govern-

or (5)

Screws Replace.

(3),

flat-

washers } 2

(4), N

lock- @@{”

washers

(2) and

nuts (1)
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL
5.  Engine a. Air Remove. Refer to para-
cleaner grap
b. Hydro- Remove. Refer to para-
starter grapt 3-107]
solenoid
c. Emer- Remove. Refer to para-
gency grap
shut -
down
sole-
noid
d. Gover- Remove. Refer to para-
nor grap
e. Fresh Remove. Refer to para-
water grap
pump
f.  Fuel Remove. Refer to para-
pump grap
g. Air Remove. Refer to para-
intake graph_3-67]
housing
h. Blower Remove. Refer to step 4.
drive
shaft
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION REMARKS

REMOVAL (Cont)

6.

Blower

Blower
drive
cover
pack-
ing
clamp

(9)

Screws
(11)
and

flat-
washers
12)

Blower
(13)

Blower
drive
shaft
cover
(14)
and
seal
(15)

Blower
(13)

Gasket
(16)

Screen
(17)

Loosen at blower drive
gear hub support (10).

Remove.

Slide forward slightly.

Withdraw cover from seal.

Lift blower from cylinder
block.

Remove. Discard gasket.

Remove. Discard screen.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

SERVICE
7. Blower The blower screen can be
screen washed in fuel oil and

cleaned with a stiff brush
until the screen is free
of all dirt deposits.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

INSTALLATION

8. Blower

The fuel pump and fresh water pump can be

NOTE

installed on the blower prior to reassembly.

Before attaching the blower to the engine, check
the inside of the blower for any foreign material
and revolve the rotors by hand to be sure they

turn freely.

a. Screen
(17) and
gasket
(16)

b. Blower
drive
seal
(15)
and
pack -
ing
clamp

(9)

c. Fresh
water

pump

d. Fuel
pump

e. Blower
(13)

f. Screws
(11)
and
flat-
washers
(12)

NOTE

Affix to engine block.

Place on drive shaft
cover (14)

Install on blower.

Install on blower.

Place into position
against cylinder
block.

Install.

3-1228

Use a new gas-
ket. Affix

with Scotch
Grip Rubber
Adhesive #4300
or equivalent.

Use a new seal
and clamp.

Refer to para-

graph 3-75]

Refer to para-
grap

Be careful not
to move blower
gasket.

Torque to 55-
60 Ib. ft. (74.
58-81.36 Nm)
torque.
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

g. Blower Slide seal into position
drive against the blower drive
shaft gear hub support (10).
seal
(15)

h. Pack- Tighten.
ing
clamp

(9)
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |

i. Blower Install. Refer to step 4.
drive If necessary,
shaft rotate the
(8) blower rotors

slightly to
align the
splines of the
drive shaft
with those

in the gear
hub.

j- Fresh Complete installation. Refer to para-
water grap
pump

k. Fuel Complete installation. Refer to para-
pump grap

. Governor Install. Refer to para-

graph(3-66.}

m. Air Install. Refer to para-
intake grap
housing

n. Emer- Install. Refer to para-
gency grapt_3-65]
shut-
down
sole-
noid

0. Hydro- Install. Refer to para-
starter graph 3-107
sole-
noid

p. Air Install. Refer to para-
cleaner grap
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3-68. BLOWER - MAINTENANCE INSTRUCTIONS (Cont).

REMARKS

ITEM ACTION

LOCATION

| INSTALLATION (Cont)
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3-69. FUEL PUMP - MAINTENANCE INSTRUCTIONS.

a.

The fuel pump is constructed to be basically trouble free. Clean, water-free fuel, and maintenance of

the fuel filters, will give long, satisfactory service.

b.

If the fuel pump fails to function satisfactorily:
Check the level in the fuel tank.
Make sure the fuel supply valve is open.

Check for external fuel leaks at the fuel line connections,
filter gaskets and air heater lines.

Check for a broken pump drive shaft or drive coupling. Insert the end of a wire through one of the
pump flange drain holes and crank the engine momentarily. Note if the wire vibrates. Vibration will
be felt if the pump shaft rotates.

c. All fuel pump failures result in no fuel or insufficient fuel being delivered to the fuel injectors and may
be indicated by:

d.

Uneven running of the engine
Excessive vibration

Stalling at idling speeds

Loss of power

The most common reason for a fuel pump to function improperly is a sticking relief valve. The relief

valve, due to its close fit in the valve bore, may stick in a fully open, or partially open position. A small amount
of grit or foreign material, lodged between the relief valve and its bore or seat will cause the fuel oil to circulate
within the pump, rather than being forced through the fuel system.

e. After the relief valve has been checked and the fuel pump reinstalled on the engine, start the engine.
Check the fuel flow between the restricted fitting in the fuel return manifold at the cylinder head, and the fuel

tank.
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Removal C. Inspection and Cleaning
b. Disassembly and Inspection d. Assembly and Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para

Holding fixture J1508-10

Oil seal puller J1508-13 3-72 Fuel lines discon-
(oil seal installer nected
J1508-8 & 9)
Material/Parts Special Environmental Conditions
Kit P/N 5196938 NONE
Vegetable shortening
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
REMOVAL
1. Fuel Fuel Disconnect.
pump lines

1) (2)
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3-69. FUEL PUMP-MAINTENANCE INSPECTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont)

2. Governor Fuel Withdraw pump from Remove three

housing pump housing. bolts, washer
and seal assem-
blies (3).

3. Endof Drive Examine for damage or Replace if dam-
fuel coup- weatr. aged or worn.
pump ling

fork

(4)

DISASSEMBLY and INSPECTIONI

4. Pump Mount pump in holding
fixture J1508-10 prior
to disassembly.

5. Pump Pump Remove cover from body. Remove right
body cover cover bolts
(1) (5) and lock-
washers (6).

6. Drive Withdraw as an assembly.
shaft (7),
drive
gear
(8) and
gear
retain-
ing ball
9)
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY AND INSEPECTION (Cont)

7. Drive Gear Press drive shaft Do not lose

shaft retain- just enough to re- ball. Do not
ing move gear retaining press squared
ball ball; invert shaft, end of shaft
press shaft from through gear
gear. as it will
damage oil
seal control
surface.

8. Driven Remove from pump body Do not separate
gear and as an assembly. gear and shaft.
shaft
assembly
(10)

FUEL PUMP
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

DISASSEMBLY AND INSEPECTION (Cont)

9. Relief Unscrew and remove.

valve
plug
(11)
and
copper
gasket
(12)

10. Valve
spring
(13),
pin
(14)
and
re-
lief
valve
(15)

11. Oil Inspect for damage,

seals scores, and fit. To

(16) remove: Clamp pump
body in bench vise.
Tap end of tool with
hammer.

Remove from pump body.

Replace if nec-
essary. Use
tool J1508-13.
Observe posi-
tion of oil

seal lips be-
fore removal
SO new seals
can be replaced
in the same
manner.
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY AND INSEPECTION (Cont)

o

\.k&:&-....-*‘ ]
\ )

<

INSPECTION AND CLEANING

Cwamme )

Wear eye protection when using compressed air.

12. All Clean all parts with
parts clean fuel oil and
(notdry with compressed
oil air.
seals)
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

INSPECTION and CLEANING (Cont)J

13.

14.

15.

16.

17.

Pump

body

(1) damage.
And

cover

()

Gear

(8)

Drive
shaft
(7),
driven
gear
and
shaft
assem-
bly
(10)

Relief
valve
(15)

Oil
seals
(16)

Check mating surfaces
for scratches or other
Check for wear

at areas contacted by
gears and shafts. Re-
place if necessary.

Check gear teeth for
chipping, scoring or
wear. Check ball
slot for wear.

Check shafts for
scoring or wear and
gear teeth (10) for
scoring, chipping or
wear.

Make sure valve is free
from burrs or scoring.
Valve must fit its seat
in body.

If oil seals were re-
moved from pump body,
they must be replaced
with new seals.

3-1238

Surface must
fit flat and
smooth.

Replace if
necessary.

Replace if nec-
essary. Driven
shaft and gear
is serviced

or replaced as
an assembly
only.

Clean scores
or burrs with
piece of emery
cloth. Replace
if valve can-
not be cleaned.
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION and CLEANING (Cont)
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

ASSEMBLY AND INSTALLATION

18. Oil
seals
19. Pump a. Inner
oil
seal
b. Inner
oil
seal

Lubricate seals with
thin coat of vegetable
shortening.

Place inner oil seal

on pilot of installer
handle J1508-8 so
that lip of seal will
face in same direction
as original seal.

Insert installer handle
into pump body so seal
starts straight into
pump flange. Drive
seal in until it

bottoms.

AJAY

N

3-1240

Support pump
body on wood

blocks.

=
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
| ASSEMBLY AND INSTALLATION (Cont) |
c. Outer Place shorter end of Oil seals will
oil adaptor over pilot be positioned
seal and against shoulder so that the
of installer handle. space between
Place outer oil them will be
seal on pilot of the same as the
installer handle drain holes lo-
with lip of seal cated in bottom
facing adaptor. of pump body.
Insert pilot of
installer handle
into pump body
and drive seal
in until shoulder
of adaptor con-
tacts pump body.
20. Relief Lubricate outside Clamp pump
valve of valve. Place body in vise
(15) in cavity with with soft jaws,
hollow end up. valve cavity
up.
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
ASSEMBLY AND INSTALLATION (Cont)
21. Spring Insert spring into
(13) valve and pin into
and spring.
pin
(14)
22. Gasket Place new gasket Tighten to
(12) over plug. Thread 18-24 Ib.
and plug into pump body. ft. (24-33
relief Nm) torque.
valve
plug
(11)
23. Drive Drive Place gear onto shaft Square end of
shaft gear over round end (not shaft can
(7) (8) square end) of shaft. score gear.

Press gear beyond
gear retaining ball
slot in shaft. Place
ball in slot, press
gear back until end
of slot contacts the
ball.

P
\
N 2 et
p~c N SR

o

NN
-
S
S
oy
w

$ S 3
PN
N
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

ASSEMBLY AND INSTALLATION (Cont)

24. Pump Drive Insert square end of
body, shaft shaft into opening of
gear gear side of pump
side body and through oil

seals.

DRIVE SHAFT

Lubricate shaft
first with clean
engine oil.
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

ASSEMBLY AND INSTALLATION (Cont)

25. Driven Place assembly in Make certain
shaft pump body, having that gear is
and chamfered end of centered on
gear gear teeth facing shaft.
assem- pump body. If a
bly replacement assembly
(20) with a slot is used,

then the slot must
face the pump cover.

26. Gears Lubricate, using
and clean engine oil.
shafts

27. Pump Sealant Apply an especially Sealant must

cover thin coat of quality be very thin.
face, sealant to face of Do not squeeze
not pump cover. sealant into
near gear compart-
gear ment.
area
28. Pump Pump Place cover against Cover can be
body covers pump body, making installed in
sure two dowel pins only one pos-
in pump cover are ition.
located in holes in
pump body.

29. Pump Install bolts and lock- Eight bolts
covers washers. Tighten al- and lock-

ternately and evenly. washers.

30. Pump Rotate shaft by hand If shaft sticks,
shaft to insure that all tap corner of

parts rotate freely. pump and try
again.

31. Drain Pipe Install.

holes plugs
NOTE

Pump must always be installed with inlet opening in pump cover
marked "L.H.IN" next to balance weight cover.
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3-69. FUEL PUMP-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

ASSEMBLY AND INSTALLATION (Cont)

32. Pump

33.

34.

35.

36.

37.

body
mount-
ing
flange

Drive
shaft
square
end

Gover-
nor
hous-

ing

Pump
cover

Fuel
system

Gasket
(17)

Drive
coup-
ling
fork
(4)

Pump

Pump

Fuel
lines

Pump

Affix new gasket to
flange.

Place fork on shaft.

Place pump against
housing.

Attach pump to

housing.

Reconnect.

Prime pump with
fuel before star-
ting engine.
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Remove all bits
of old gasket.

Make sure that
coupling fork
registers with
slot in drive
disc.

Secure three
bolts and lock-
washers.
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3-70. FUEL FILTER, FUEL STRAINER-MAINTENANCE INSTRUCTIONS.

a. A fuel strainer (primary) and fuel filter (secondary), are used to remove impurities from the fuel. The fuel
strainer is located between the fuel tank and the fuel pump. The replaceable density-type element is capable of
filtering out particles of 30 microns (a micron is approximately .00004"). The fuel filter is installed between the
fuel pump and the fuel inlet manifold. The replaceable paper-type element can remove particles as small as 10
microns.

b. The fuel strainer and fuel filter are essentially the same in construction and operation.

c. The filter and strainer consist basically of a shell, a cover and a replaceable filtering element. The
assembly is made oil tight by a shell gasket, a cover nut or bolt, and a cover nut or bolt gasket.

d. The central stud is a permanent part of the shell and, when the unit is assembled, extends up through
the cover where the nut or bolt holds the assembly together.

e. Afilter element sets over the central stud inside the shell and is centered in the shell by the stud.
f. Operation

(1) Since the fuel strainer is between the fuel supply tank and the fuel pump, it functions under suction.
The fuel filter, placed between the fuel pump and the fuel inlet manifold in the cylinder head, operates under
pressure. Fuel enters through the inlet passage in the cover and into the shell surrounding the filter element.
Pressure or suction created by the pump causes the fuel to flow through the filter element where dirt particles
are removed. Clean fuel flows to the interior of the filter element, up through the central passage in the cover
and into the outlet passage, then to the fuel inlet manifold in the cylinder head.

(2) The following paragraphs contain the maintenance instructions:

DESCRIPTION PARAGRAPH
Fuel Filter 3-70.
Fuel Strainer 3-70.
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3-70.1. FUEL FILTER-MAINTENANCE INSTRUCTIONS

This task covers:

a. Inspection c. Removal e. Repair
b. Service d. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
None
NONE

Material/Parts
Filter element with
gasket P/N 5573261
Personnel Required

Special Environmental Conditions

Do not drain fuel into bilges.

General Safety Instructions

1 Observe all WARNINGS.
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Fuel a. Shell Inspect shell-to-
filter and cover seals for
assembly cover leakage.
b. Inlet Inspect for leakage.
and
outlet
tube
connec-
tions
c. Cover Check for leakage
screw under screw head.
gasket
d. Engine Check for erratic If fuel flow

is restricted,
replace filter
element.

operation caused
by shortage of
fuel or flow
obstructions.
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3-70.1. FUEL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
SERVICE
2. Fuel a. Engine Shut down.
filter
assem- b. Drain- Rotate counter- Place a suit-
bly cock clockwise. able container
(1) under the fil-

ter assembly

to catch fuel

oil. Loosen
screw (2) just
enough to allow

fuel to drain
freely. When
fuel has drain-
ed out, close
draincock.
CAUTION
The wiring harness or other electrical equipment
must be shielded when draining the fuel, since
fuel oil can permanently damage the electrical
insulation.
c. Screw Remove supporting
(2) shell (3).
d. Gasket Remove. Discard gasket.
(4)
e. Gasket Remove. Discard gasket.
()
f. Filter Remove. Discard filter
element element.
(6)
g. Filter Remove.
element
seat
retain-
er (7)
and
seat

(8)
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3-70.1. FUEL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

h. Seat Remove.
seal
),
spring
seat
(10)
and
spring
(11)
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3-70.1. FUEL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION REMARKS

SERVICE (Cont)

Cwamnc )

Wear eye protection when using compressed air.

Shell
(3)

Seat
seal
9)
Spring
(11),
spring
seat
(10),
seat
seal
9),
seat
(8)
and
ele-
ment
seat
retain-
er (7)
Drain
cock

1)

. Re-

place-
ment
ele-
ment

(6)

Clean all parts. Wash thorough-
ly with clean
fuel oil and
dry with com-
pressed air.

Inspect for hardening
or cracks.

Install. Check by pres-
sing on element
seat (8). When
released, the
spring must
return against
the retainer
(7). If nec-
essary, replace

spring.

Rotate clockwise to
close.

Place over center stud
of shell (3) and push

it against the element
seat (8).
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3-70.1. FUEL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
SERVICE (Cont)
n. Shell Fill about two-thirds
3) full with clean fuel
oil.
o. Cover Install on screw (2). Use new gasket.
screw
gasket

(4)
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TM 55-1905-220-14-5

LOCATION ITEM ACTION REMARKS

SERVICE (Cont)
Shell Place in recess of Use new gasket.
gasket shell (3).
()
Shell Place under cover Tighten screw
3) (12). Secure with just enough
with screw (2). to prevent
filter fuel leakage.
element
Plug Remove. Completely fill
(13) shell (3) with

fuel oil.
Plug Reinstall.
(13)
Engine Start and check
fuel system for
leaks.
REMOVAL
3.  Fuel Engine Shut down.
filter
assembly Drain- Rotate counter-clockwise. Open drain-

cock cocks after

1)

3-1252

placing a suit-
able container
under the fil-
ter assembly
to catch the
fuel oil.
Loosen screw
(2) just enough
to allow fuel
to drain free-
ly. When fuel
has drained
out, close

the draincock.
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3-70.1. FUEL FILTER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |
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3-70.1. FUEL FILTER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL (Cont) |

CAUTION |

The wiring harness or other electrical equipment must be
shielded when draining the fuel since fuel oil can permanently
damage the electrical insulation.

c. Inlet
hose

d. Outlet
hose

Disconnect at elbow (14).

Disconnect at elbow (15).

NOTE

Removal of the fuel filter assembly can be made easier if the filter
element shell is removed. Refer to Service - Step 2.

e. Nuts
(16),
lock-
washers
(17)1
cap
screws
(18),
and
filter
assembly

f. Screws
(20)
and
lock-
washers
(21)

g. Bracket
(19)

Remove from mounting
bracket (19).

Remove.

Remove.
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3-70.1. FUEL FILTER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

4,

REMOVAL (Cont)

INSTALLATION

Fuel
Filter
assembly

Bracket Reassemble.
(19),

screws

(20)

and

lock-

washers

(21)

Filter Reassemble on bracket
assembly, (29).

screws

(18),

lock-

washers

(17)

and

nuts

(16)
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3-70.1. FUEL FILTER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont)
Outlet Reconnect elbow (15).
line
Inlet Reconnect elbow (14).
line
Drain- Make sure it is closed.
cock
@
Plug Remove completely. Fill
(13) shell with fuel oil. Re-
install plug (13).
Engine Start and check fuel

5. Fuel
filter
assembly

system for leaks.

Repair fuel filter bracket
and cap in accordance with
standard procedures.

15

14

QUTLET

K INLET
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

This task covers:

a. Inspection C. Removal e. Repair
b. Service d. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
NONE Para
NONE

Material/Parts
Strainer element with gasket P/N T553

Personnel Required

Special Environmental Conditions

Do not drain fuel into bilges.

General Safety Instructions

1 Observe all CAUTIONS and
WARNINGS.
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Fuel Shell Inspect shell-to-
strainer and cover seal for
assembly cover leakage.
Inlet Inspect for leakage.
and
outlet
tube
connection.
Cover Check for leakage
screw under screw head.
gasket
Engine Check for erratic operation If fuel flow is

caused by shortage
of fuel or flow obstruction-
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restricted, re-
place strainer
element.
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS
SERVICE
2. Fuel a. Engine Shut down.
strainer
assembly b. Drain- Rotate counter-clockwise. Open draincock
cock after placing a
Q) suitable container
under
the strainer
assembly to
catch the fuel
oil. Loosen

screw (2) just
enough to allow
fuel to drain
freely. When
fuel has drained
out, close

the draincock.

CAUTION

The wiring harness or other electrical equipment must be
shielded when draining the fuel since fuel oil can permanently
damage the electrical insulation.

c. Screw Remove while supporting
2 shell (3).

d. Gasket Remove. Discard gasket.

4)

e. Gasket Remove. Discard gasket.

®)

f.  Strainer Remove. Discard strainer
element element.

(6)

g. Strainer Remove.
element
seat
retainer
(7) and
seat (8)
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS

LOCATION

ITEM ACTION

REMARKS

SERVICE (Cont)

Seat Remove.
seal

©).

spring

seat

(10)

and

spring

(11)

FROM FUEL
TANK
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS

SERVICE (Cont)

WARNING

Wear eye protection when using compressed air.

i. Shell Clean all parts. Wash thoroughly
3) with clean fuel
oil and dry
with compressed
air.
j- Seat Inspect for hardening
seal or cracks.
9
k. Spring Install. Check by pressing
(12), on element
spring seat (8). When
seat released, the
(20), spring must re-
seat turn against
seal the retainer
9), (7). If necessary,
seat replace.
€
and
element
seat

retainer (7)

. Drain- Rotate clockwise to
cock close.
(1)

m. Re- Place over center stud
placement of shell (3) and push it
element against the element seat
(6) (8).

n. Shell Fill about two-thirds
3) full with clean fuel oil.
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION

REMARKS

SERVICE (Cont) |

o. Cover Install on screw (2).
screw
gasket
4
p. Shell Place in recess of
gasket shell (3).
®)
TO FUEL
PUMP a
4~
,'f':::::""':""f~~-». '
sty TR *,
e G
ok
/ G O/s
FROM FUEL
TANK

—&
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

g. Shell Place under cover (12). Tighten screw
3) Secure with screw (2). just enough
with to prevent
strainer- fuel leakage.
element

r. Plug Remove. Completely
(13) fill shell

(3) with fuel
oil.

s. Plug Re-install plug
(13)

t. Engine Start and check the fuel

system for leaks.

REMOVAL

3. Fuel a. Engine Shut down.
strainer
assembly b. Drain- Rotate counter-clockwise. Open draincock
cock after placing a
Q) suitable container
under
the strainer
assembly to
catch the fuel
oil. Loosen
screw (2) just
enough to drain
freely. When
fuel has drained
out, close
the draincock.

CAUTION

The wiring harness or other electrical equipment must be shielded
when draining the fuel since fuel oil can permanently damage the
electrical insulation.
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

c. Inlet Disconnect at fitting (14).
hose
d. Outlet Disconnect elbow (15).
hose
e. Screws Remove.
(16)
and
lockwashers
(17)
T0 FUEL

PUMP Ry,

FROM FUEL
TANK
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

f.  Strainer Remove.
cap
(12)
including
strainer
shell
NOTE

Removal of the fuel strainer assembly can be made easier if the
strainer element shell is removed. Refer to Service - Step 2.

INSTALLATION

4, Fuel a. Screws Reassemble.
strainer (16),
assembly lockwashers
(7)
and
strainer
cap (12)
including
strainer
shell

b. Outlet Reinstall at elbow (15).
hose

c. Inlet Reinstall at fitting (14).
hose

d. Draincock Make sure it is closed.
@
e. Plug Remove completely. Fill
(13) shell with fuel oil.
Reinstall plug (13).

f.  Engine Start and check fuel
system for leaks.
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3-70.2. FUEL STRAINER - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION

REMARKS

INSTALLATION (Cont) |

TO FUEL
PUMP

15

14

FROM FUEL @
T"”“/

REPAIR
5. Fuel Repair fuel strainer
strainer bracket and cap in
assembly accordance with standard

procedures.
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3-71. FUEL INJECTOR - MAINTENANCE INSTRUCTIONS.

a. The fuel injector is a light-weight, compact unit which enables quick, easy starting directly on diesel fuel
and permits the use of a simple, open type combustion chamber. The simplicity of design and operation
provides for simplified controls and easy adjustment.

b. The fuel injector performs four functions:

(1) Creates the high fuel pressure required for efficient injection.

(2) Meters and injects the exact amount of fuel required to handle the load.
(3) Atomizes the fuel for mixing with the air in the combustion chamber.
(4) Permits continuous fuel flow.

c. Combustion required for satisfactory engine operation is obtained by injecting, under pressure, a small
guantity of accurately metered and finely atomized fuel oil into the cylinder.

d. The continuous fuel flow through the injector:
* Prevents air pockets in the fuel system.
* Provides a coolant for those injector parts subjected to high combustion temperatures.

CAUTION

Do not intermix the needle valve injectors in an engine with the
other types of injectors.

e. Each fuel injector has a circular disc pressed into a recess at the front side of the injector body for
identification purposes. The identification tag indicates the nominal output of the injector in cubic millimeters.

f. Fuel under pressure enters the injector from a fuel manifold. Motion of the rocker arm allows the
injector to release a spray of fuel into a cylinder. A control rack on the side of the injector controls the
amount of fuel being dispensed, and the speed of the engine. The injector control rack is actuated by a
lever on the injector control tube which, in turn, is connected to the governor by means of a fuel rod.
These levers can be adjusted independently on the control tube, thus permitting a uniform setting of all
injector racks. Excess fuel exits the injector and is returned to a fuel manifold. The fuel then returns to
the fuel tank.

3-1266



TM 55-1905-220-14-5

3-71. FUEL INJECTOR - MAINTENANCE INSTRUCTIONS.

g. The fuel injector is one of the most important and precisely built parts of the engine. The injection of
the correct amount of fuel into the combustion chamber at exactly the right time depends upon this unit.
Because the injector operates against high compression pressure in the combustion chamber, efficient
operation demands that the injector assembly is maintained in first class condition at all times. Proper
maintenance of the fuel system and the use of the recommended type of fuel filters and clean water-free fuel
are the keys to trouble-free operation of the injectors.

This task covers:

a. Removal and Cleaning b. Install Injector
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Torque wrench Para
[3-86 Rocker Arm Cover
Material/Parts Special Environmental Conditions
NONE Use lint-free cloths; not rags.
Personnel Required General Safety Instructions
1 Observe all WARNINGS.
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3-71. FUEL INJECTOR - MAINTENANCE INSTRUCTIONS (Con’t)

LOCATION

ITEM

ACTION REMARKS

1 Top
of cyl-
linder

2)

2. Top of
injector

3. Start
switch

4, Rocker
arms

(6)

5. Under-
neath
rocker
arm

6. Injec-
tor tube
(11)1
(outer
side of
cylinder
head)

7. Cylinder

head

|REMOVAL and CLEANING |

FuelRemove from injector (3) Protect fuel

pipes
(1 and

Filter
cap (5)

Engine

Two rocker
shaft bracket
bolts

@)

Injector
clamp

®)

Injector
rack con-
trol lever
(12)

Injector
(13)

and fuel connectors (4). pipes and fuel
connectors
from dirt or
foreign particles.

Cover filter cap with Do immediately
shipping cap. after fuel
pipes are removed.

Crank engine to bring
outer ends of injector

push rods and rocker arms
in line horizontally.

Remove bolts and swing
rocker arms away from
injector and valves.

Loosen and remove injector
clamp bolt (9), washer (10)
and clamp (8).

Loosen two screws on
lever. Slide lever away
from injector.

Lift injector out of cyl- Immediately

linder head. after removal
of injector,
cover injec-
tor hole to
keep out dirt
or foreign
particles:
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3-71. FUEL INJECTOR - MAINTENANCE INSTRUCTIONS (Cont)

LOCATION ITEM ACTION REMARKS

REMOVAL and CLEANING (Cont) |

Cwamme )

Wear eye protection when using compressed air.

8. Injector Clean exterior with
fuel oil and dry with
compressed air.

NOTE
Perform a complete engine tune-up. However, if only one injector was
replaced and the other injectors and governor adjustments were not

disturbed, it is necessary to adjust valve clearance and time the
injector for that cylinder, and to position the injector rack control lever.

134
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3-71 FUEL INJECTOR - MAINTENANCE INSTRUCTIONS (Cont)

LOCATION ITEM ACTION REMARKS
INSTALL INJECTOR
9. Injector Injector Insert into tube. Make sure dowel pin
tube (14) in injector body
registers with locating
hole in cylinder head.
10. Injector Injector Slide lever so it reg- Tighten two
rack rack con- isters with injector bolts.
(15) trol lever rack.
12
11. Injector Install torque bolt to Curved side
clamp 20to 25 1b. ft.(29.8 to of washer
(8), bolt to 37 kg/m). Make sure must face
(9) and that clamp does not injector
washer interfere with injector clamp.
(10) follower spring or
exhaust valves.
12. Injector Check rack for free
rackmovement.
(15)
13. Top of Rocker Swing rocker arms into Torque bolts
injector arm as- position. Secure brac- 90-to 100 Ibs.
sembly ets to cylinder head ft. (130to
(6) by tightening two bolts 145 kg/m).

.

NOTE
Exhaust valve bridge must rest on exhaust valves before, during and
after tightening the rocker shaft bolts. If not, exhaust valves can be
damaged. Make sure the exhaust valve bridge is resting on the ends
of the exhaust valves when tightening rocker shaft bracket bolts.
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3-71 FUEL INJECTOR - MAINTENANCE INSTRUCTIONS (Cont)

LOCATION ITEM ACTION REMARKS
[INSTALL INJECTOR (Cont) |
14.  Filter Shipping Remove.
cap caps
®)
15. Injec- FuelReplace and tighten Use torque
tor (3) pipes connections. Do not wrench and
and (1 and bend fuel pipes. tighten to
fuel 2) 12-15 Ib.
Connectors ft. (17.9to
4) 22.3 kg/m).
Do not over-
tighten since
leaks or dam-
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS.

a. The fuel system includes the following which are integral to the engine fuel injectors, fuel pipes and a
fuel manifold. The external components of the fuel system are a fuel filter, a fuel strainer, a fuel pump and fuel
lines.

b. Fuel is drawn from the supply tank through the fuel strainer, and enters the fuel pump at the inlet side.
Leaving the pump under pressure, the fuel is forced through the fuel filter and into the inlet fuel manifold, then
through the fuel pipes and into the inlet side of each fuel injector.

c. The fuel manifold is identified by the words IN (top passage) and OUT (bottom passage cast into the
engine block).

d. Surplus fuel returns from the outlet side of the injectors to the fuel return manifold and then back to the
supply tank.

FUEL PIPES

A Ne e o — e -'.g:t_:

1 p: ¥ QUT=

L FUEL FILTER
\/FUEL STRAINER
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Con’t).

This task covers:

a. Removal and Cleaning b. Install Injector
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition _Condition Description
NONE Para
NONE
Material/Parts Special Environmental Conditions
NONE Do not drain fuel oil into bilges. Use oil separation
and recovery system to collect drained oil.
Personnel Required General Safety Instructions
1 NONE.
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Tube- a. Tube Inspect for cracks, breaks,
filter dents and bends.
to cyl-
linder b. Fittings Inspect for leaking.
head
2. Tube- a. Tube Inspect for cracks, breaks,
filter dents and bends.
to
fuel b. Fittings Inspect for leaking.
pump
3. Tube- a. Tube Inspect for cracks, breaks,
drain dents and bends.

b. Fittings Inspect for leaking.
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont)

4. Tube- a. Tube Inspect for cracks, breaks,
fuel dents and bends.
pump-
to- b. Fittings Inspect for leaking.
strainer

5. Tube- a. Tube Inspect for cracks, breaks,
strainer dents and bends.

b. Fittings Inspect for leaking.

REPLACE

6. Tube- a. Connec- Loosen and remove.
filter- tor (1)
to cyl-
linder b. Elbow Loosen and remove.
head 2)

c. Tube Remove.

®)

d. Tube Replace.
3

e. Elbow Install.

)

f. Connec- Install.
tor (1)

7. Tube- a. Tube Remove.
filter- nuts
to- (4 and
fuel 5)
pump
b. Ring Remove.
seals
(6 and

c. Tube Remove.

®)
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPLACE (Cont) |

i (it S O
Pl e
¢ ] . :'.'I " LRI :/ d"
RN (G S
: : 5"-.}} ............... '-."‘.'
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...... » H [ - B
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPLACE (Cont) |

d. Elbow Remove.

9)

e. Connector Remove.
(10)

f.  Connector Install.
(10)

g. Elbow Install.
9

h. Tube Install.
(8)

i. Ring Install.
seals
(6 and
7)

j- Tube Install.
nuts
(4 and
5)

8. Tube- a. Screw Remove from clamp (13).
drain (112)
and
lockwasher
12

b. Elbow Remove.
(14)

c. Connector Remove.
(15)

d. Tube Remove.
(16)
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPLACE (Cont) |

L
7~

P

. &\\\\\ Uy
S FUEL
STRAINER
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPLACE (Cont)

9. Tube-
fuel
pump-
to-
strainer

Tube
(16)

Connec-
tor
(15)

Elbow
(14)

Screw
(11),
and
lock-
washer
(12)

Tube
nuts
(17
and
18)

Seal
rings
(29
and
20)

Tube
(21)

Connec-
tors

(22

and

23)

Connec-
tors

(22

and

23)

Install.

Install.

Install.

Install in clamp (13).

Remove.

Remove.

Remove.

Remove.

Install.
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPLACE (Cont) |

2 T}
P
" g. /I
v

&«

\@ - FUEL
STRAINER
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPLACE (Cont)

10.

Tube-
strainer

Tube
(21)

Seal
rings
(29
and
20)

Tube
nuts
(17
and
18)

Tube
nut
(24)

Seal
ring
(25)

Connec-
tor
(26)

Connec-
tor
(26)

Seal
ring
(25)

Tube
nut
(24)

Install.

Install.

Install.

Remove.

Remove.

Remove.

Install.

Install.

Install.
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3-72. FUEL LINES AND MANIFOLD CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

RETURN

SUPPLY

3 \® i
< FUEL

STRAINER

iy

S\ )
o - Gl
—A
t‘; PO

N
N

e
/
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3-73. LUBE OIL FILTER AND HOUSING/BREATHER - MAINTENANCE.
INSTRUCTIONS

LOCATION ITEM ACTION REMARKS

REPLACE (Cont) |

The following is an index to the lube oil filter and housing/breather maintenance instructions.

DESCRIPTION PARAGRAPH
Lube Oil Filter
Housing/Breather 3-73.

3-73.1. LUBE OIL FILTER - MAINTENANCE INSTRUCTIONS

a. The lube oil filter is a by-pass type oil filter. All oil passes through the filter, filtering out fine foreign
particles that may be present.

b. The by-pass filter consists of a replacable element (filter) contained in a shell mounted on a
combination base and mounting bracket.

c. A hollow center stud serves as the outlet passage from the filter as well as securing the lube oil filter in
place on the engine.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

This task covers:
a. Inspection

c. Disassembly

b. Service d. Reassembly e. Installation
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
None Paragraph 3-74 Lube Oil Cooler removed

Material/Parts
Gasket, Kit P/N 5192637
Gasket, Kit P/N 5193113

Personnel Required

Special Environmental Conditions
Do not drain oil in bilges, use
the oil separator recovery system to dispose of properly.

General Safety Instructions

1 Observe all WARNINGS.
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Oil filter a. Shell 1. Check for cracks,

b. Center
stud

c. Oil
cooler

dents, or wear.
2. Check for leaks.
1. Check for leaks.

2. Check tightness of
center stud.

1. Check for cracks,
dents, or wear.
adaptor

2. Check for leaks.

3. Check shell's fitting
to oil cooler adaptor.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION (Cont) |
Pipe 1. Check tightness.
plug 2. Check for wear.
3. Check for leaks.
Oil 1. Check tightness.
filter
by-pass 2. Check for wear.
plug 3. Check for leaks.
Oil 1. Check tightness.
cooler
by-pass 2. Check for wear. plug
3. Check for leaks.
2. Oil Pipe Remove. Drain oil into
filter plug a suitable container. Do not
(1) drain into bilges, use the oil
water separator recovery
system.
Shell 1. Unscrew center stud
(2).
2. Withdraw the shell (3) Leave filter
from the oil cooler element and center
adaptor (4). stud intact.

Remove cover gasket

(5).

3-1284

Discard. Check

gasket surfaces of shell (3) and
oil cooler adaptor (4) for nicks,
burrs, or other damage.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

If nicks, burrs or damage is
found the oil filter and oil cooler
adaptor has to be replaced.

QIL COOLER

O[L FILTER
BYPASE

c. Filter Remove from shell (3). Discard and dis-
element pose of properly.

(6)
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

WARNING
Wear eye protection when using compressed air.
d. Shell Clean. Use clean fuel
3 oil and dry with compressed air.

DISASSEMBLY

3. Oil a. Pipe Remove. Drain oil into
filter plug (1) a suitable container.
b. Shell 1. Unscrew center stud (2).

2. Withdraw the shell (3) Leave filter
from oil cooler element and cen
adaptor (4). ter stud intact.

3. Remove cover gasket Discard. Check
(5). gasket surfaces of shell (3) and

oil cooler adaptor (4) for nicks,
burrs, or other damage.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

Discard and dispose of properly.

c. Filter Remove from shell (3).
element (6)
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
DISASSEMBLY (Cont) |
4.  Shell Center stud 1. Remove hex nut (7).

2. Remove spring retainer (8).

3. Remove retainer gasket Inspect for

(9).

4. Remove washer (10).

5. Remove spring (11).

6. Remove center stud (2)
from shell (3).

7. Remove gasket (12).

3-1288

hardening or
cracks. Replace, if necessary.

Inspect for
wear.

Replace, if
damaged or leaks occurs.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

5.  Generator Qil cooler 1. Remove capscrews (13)
engine adaptor and washers (14).
block

2. Remove capscrews (15)
and lockwashers (16).

3. Remove capscrews (17)
and lockwashers (18).

4. Remove oil cooler adaptor (4)
from generator engine block.

5. Remove gaskets (19). Discard.

6. Remove gasket (20). Discard.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

6. Oil Cooler a. Oil 1. Remove bypass plug Inspect for
adaptor filter (22). wear, replace
bypass if necessary.
2. Remove bypass gasket Inspect for
(22). wear, replace if necessary.
3. Remove bypass spring Inspect for
(23). wear, replace if necessary.
4. Remove bypass valve Inspect for
(24). wear, replace if necessary.
NOTE

Clean the above parts in clean fuel oil and dry with compressed air.

WARNING
Wear eye protection when using compressed air.

b. OQil 1. Remove bypass plug Inspect for
cooler (25). wear, replace if necessary.
bypass
2. Remove bypass gasket Discard.
(26).
3. Remove bypass valve Inspect for
spring (27). wear, replace if necessary.
4. Remove bypass valve Inspect for
(28). wear, replace

if necessary.

NOTE
Clean the above parts in clean fuel oil and dry with compressed air.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

WARNING
Wear eye protection when using compressed air.
c. Oil Clean with clean fuel oil
cooler and dry with compressed
adaptor air.

REASSEMBLY
7. Oil a. Oil 1. Install bypass valve
cooler cooler (28).
adaptor bypass
2. Install bypass valve
spring (27).
3. Install bypass gasket Use repair kit
(26). P/N 5192637.

4. Install bypass plug (25).
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

b. OQil 1. Install bypass valve
filter (24).
by-pass 2. Install bypass spring (23).

3. Install bypass gasket (22).

4. Install bypass plug (21).

8.  Generator Qil cooler 1. Install gasket (20). Use repair kit
engine adaptor P/N 5193113.
block 2. Install gaskets (19). Use repair kit

P/N 5193113.
3. Mount oil cooler adaptor

(4) onto generator engine
block.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont) |

4. Install lockwashers
(18) and capscrews (17).

5. Install lockwashers
(16) and capscrews (15).

6. Install washer (14)
and capscrew (13).

A et e e sy o

o
s
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont) |

9. Shell Center 1. Install gasket (12)
stud onto center stud (2).

2. Insert center stud
(2) into shell (3).

3. Install spring (11).

4. Install washer (10).

5. Install retainer gasket (9).
6.

. Install hex nut (7).

Install spring retainer (8).

~
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

INSPECTION (Cont) |

10. OQil a. Shell
filter

b. Filter
element

Install cover gasket (5).

Carefully position filter
element (6) over center
stud (2) and within shell (3).

Use new cover

gasket. Make sure the gasket
surfaces of the shell (3) and oil
cooler adaptor (4) have no
nicks, burrs or other damage.
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3-73.1. LUBE OIL FILTER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

INSPECTION (Cont) |

c. Oil
cooler

d. Oil
filter

1. Insert shell (3) onto

oil cooler adapter (4). adaptor

2. Tighten center stud

).

Install pipe plug (1).

Torque to 50
60 ft. Ib. (67.881.3 Nm).

Start and run

engine for a short period of
time. Check for oil leaks. Stop
engine for 10 minutes and
check oil level. Add sufficient oil
to bring level up to full on
dipstick.



TM 55-1905-220-14-5

3-73.2. BREATHER/HOUSING-MAINTENANCE INSTRUCTIONS .

1. The breather/housing is part of the engine ventilating system. It helps in moving harmful vapors from the engine
and exhausting them to the atmosphere. Minute particles of lubricating oil, carried along with the moving vapors, are
trapped in an oil separator within the breather and the trapped oil is eventually returned to the crankcase.

This task covers:
a. Inspection
b. Removal

c. Service
d. Installation

INITIAL SETUP

Test Equipment
NONE

Special Tools

NONE
Material/Parts
Gasket, Kit P/N 5193116
Gasket, Kit P/N 5193113

Personnel Required

References
Paragraph. 3-73.1 Lube Oil Filter
Equipment
Condition Condition Description
Para
80 Tachometer Drive removed.

Special Environmental Conditions
NONE

General Safety Instructions

1 Observe all WARNINGS.
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Oil Check for dents and
breather cracks.
separator

3-1297
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3-73.2. BREATHER/HOUSING-MAINTENANCE INSTRUCTIONS .(Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL
2. Qi Tacho Remove Refer to para-
breather meter (1) grap
separator
Breather 1. Remove capscrews (2)
pipe and lockwashers (3).
2. Lift breather pipe (4)
out of the way.
3. Remove gasket (5). Discard.
Oil 1. Remove capscrews (6),
breather lockwashers (7), and
separa- copper washers (8).

tor

2. Remove capscrew (9)

and special washer (10).

3-1298
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3-73.2. BREATHER/HOUSING-MAINTENANCE INSTRUCTIONS .

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

3. Remove oil breather
separator (11).
4. Remove seal (12).
5. Remove gasket (13). Discard.

6. Remove filters (14). Replace, if necessary.

3-1299
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3-73.2. BREATHER/HOUSING-MAINTENANCE INSTRUCTIONS .

LOCATION ITEM

ACTION

REMARKS

SERVICE

Oil
breather
separator
Filters
INSTALLATION
5. Oil a. Oil
breather breather
separator separa-

tor

WARNING

Wear eye protection when using compressed air.

Wash thoroughly with clean
fuel oil and dry with com-
pressed air.

Clean with clean fuel oil
and dry with compressed air.

1.

Install filters (14).
Install gasket (13).

Install seal (12).

Install oil breather
separator (11).

Install special washer (10)
and capscrew (9).

Install copper washers (8),
lockwashers (7), and
capscrews (6).

3-1300

Use repair kit
P/N 5193113.
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3-73.2. BREATHER/HOUSING-MAINTENANCE INSTRUCTIONS .

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3-1301
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3-73.2. BREATHER/HOUSING-MAINTENANCE INSTRUCTIONS .

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

b. Breather 1. Install breather pipe
pipe (4) on oil breather separator (11).
2. Insert gasket (5). Use repair kit

P/N 5193116 or 5193113.

3. Install lockwashers (3)
and capscrews (2).

c. Tacho- Install. Refer to para-
meter (1) grap

3-1302
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS .

a. In order to perform its functions satisfactorily the lubricating oil must be kept within the proper temperature limits.
If the oil is too cold, it will not flow freely. If the oil is too hot, it cannot support the bearing loads, it cannot carry away
enough heat, and it may result in too great an oil flow.

b. In performing its lubricating and cooling functions, the oil absorbs a considerable amount of heat and this heat
must be dissipated by an oil cooler.

c. To assure engine lubrication, if the oil cooler becomes clogged, a by-pass valve located at the oil inlet to the oil
cooler by-passes oil around the oil cooler directly to the oil gallery in the cylinder block.

d. The oil cooler core is sealed to prevent the coolant from getting into the oil.

This task covers:

a. Inspection c. Cleaning e. Repair
b. Removal d. Testing-Pressure f.  Installation
INITIAL SETUP

Test Equipment References

NONE Paragraph 3-73 Lube Oil Filter
Equipment
Special Tools Condition Condition Description
Para

NONE NONE

Material/Parts Special Environmental Conditions
Gasket, Kit P/N 5192637 Do not drain into bilges,
Gasket, Kit P/N 5193113 dispose of properly.

Personnel Required General Safety Instructions
1 Observe all CATUIONS and WARNINGS.

3-1303
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
1.  Generator Dipstick Remove dipstick and check Engine oil will
engine for presence of water in be creamy tan
engine oil. if water is present.
2. Oil a. Drain 1. Check for leaks. Water only.
Cooler cock
2. Check tightness.
b. Water 1. Check fitting.
hole flange
cover 2. Check for leaks. Oil and water.
c. Oil 1. Check for dents or
cover cracks.
housing
2. Check for leaks. Oil and water.
REMOVAL
3. Oil Drain plug Remove. Refer to para
filter graph[3-73.1l Drain into a
suitable container. Do not
dump into bilges, use oil water
separator recovery system.
4. Ol a. Drain Turn counter-clockwise to Drain into a
cooler cock (1) open. suitable con-
housing tainer. Do not dump into bilges,
dispose of properly.
b. Water 1. Remove screw (2) and
pump nut (3).
seal 2. Remove clamp (4).

3. Remove water pump seal (5).

3-1304
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL

c. Oil 1. Remove capscrews (6)
cooler and lockwashers (7).
water inlet
con- 2. Swing oil cooler water
nection inlet connection (8)

out of the way.

3. Remove gasket (9). Discard.
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL (Cont) |

d. Oil
cooler
housing

. Remove capscrews (10)

and lockwashers (11).

. Remove oil cooler housing (12)

from the oil cooler adaptor.

. Remove capscrews (13)

and lockwashers (14).

4. Remove outer gasket Discard.

(15).

. Remove oil cooler

core (16) from oil
cooler housing (12).

. Remove inner gasket Discard.

(17) from oil cooler
core (16).

3-1306
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

7. Remove capscrews (18)
and lockwashers (19).

8. Remove oil cooler water hole
cover (20).

9. Remove gasket (21). Discard.

3-1307
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
CLEANING
5.  Qil a. Oil 1. Circulate a solution Use a force
cooler cooler of trichloroethylene pump to remove
(oil through the core pass- carbon and
side) ages sludge.

WARNING

Cleaning solvent, trichloroethylene, used to clean parts is potentially dangerous to personnel
and property. Use in the open or a well ventilated room to prevent toxic fumes from building

up.

b. OQil
cooler
(water
side)

2. Clean the oil cooler core
before the sludge hardens.

3. If oil passages are badly

clogged, circulate an Oakite

or alkaline solution through
the oil cooler core.

Flush thoroughly with clean
hot water.

1. Immerse oil cooler
core (water side) in
the following
solution:

1/2 Ib. (0.227 kQ)

of oxlic acid to

each 2-1/2 gals.

(9.46 1) solution.
Composed of 1/3 muriatic
acid and 2/3 water.

2. Carefully watch pro-
cess and when bub-
bling stops remove oil
cooler core.

3-1308

Clean oll
cooler (oil
side) first.

Cleaning action
evidenced by
bubbling and
foaming.

30 to 60 sec-
onds after oil
cooler core is
immersed.
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

CLEANING (Cont) |

3. Thoroughly flush with
clean hot water.

4. After cleaning, dip oil cooler
core in light oil.

NOTE
Do not attempt to clean an oil cooler core when engine failure occurs in which metal particles
from worn or broken parts are released into the lubricating oil. In this instance, replacement of
the oil cooler core is recommended.

TESTING-PRESSURE

6. Oil a. Plate 1. Make a suitable plate Use a suitable
cooler (22) to attach to the rubber gasket
oil cooler core (16). to ensure a tight seal.

3-1309
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

TESTING-PRESSURE (Cont) |

2. Drill and tap plate To attach an
(22) on inlet side of air hose fit-
the oil cooler core ting.
(16).
b. OQil 1. Install rubber gasket
cooler (23).
core
2. Install plate (22).
3. Install lockwashers Tighten plate

(24) and screws (25). to oil cooler core securely.

WARNING
Wear eye protection when using compressed air.

3-1310
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3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

TESTING-PRESSURE (Cont)

4. Attach air hose (26)
to oil cooler core
(16).

5. Submerge oil cooler
core in a tank of
heated water (180°F

3-1311

Apply 75-150
psi (517-1034
kPa) air pressure.

Any leaks will
be indicated by
air bubbles

the water.



TM 55-1905-220-14-5

3-74. LUBE OIL COOLER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

TESTING-PRESSURE (Cont) |

CAUTION
When making the pressure test be sure that personnel are adequately protected against any
stream of pressurized water from a leak or rupture of a fitting, hose or the oil cooler core.

6. Pressure test com- Indication of
pleted. leaks in oil
cooler core, replace.

a. Remove oil cooler core (16)
from water tank.

b. Remove air hose (26).
c. Remove screw (25) and lock-washers (24).
d. Remove plate (22) and gasket (23).

NOTE

In cases where leaking oil cooler core has caused contamination of the engine, the engine
must be flushed immediately to prevent serious damage.

Repair according to standard practices
and procedures.

3-1312
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3-74. LUBE OIL COOLER - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS

3-1313
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3-74. LUBE OIL COOLER - MAINTENANCE INSTRUCTIONS ( Cont).
LOCATION ITEM ACTION REMARKS

INSTALLATION

7. Oil a. Oil 1. Install gasket (21). Use repair kit,
cooler cooler P/N 5193113. housing

2. Install oil cooler
water hole cover (20).

3. Install lockwashers
(19) and capscrews (18).

4. Install inner gasket Use repair kit,
(17) on oil cooler P/N 5193113. core (16).

5. Install oil cooler
core (16) into oil
cooler housing (12).

NOTE
The inlet and outlet openings in the oil cooler core are marked IN and OUT. Make sure the oil
cooler core is reinstalled in its original position, otherwise the oil flow will be reversed and could
result in foreign particles that may not have been removed to be loosened and circulated through
the engine.

6. Install outer gasket Use repair kit,
(15). P/N 5193113.

3-1314
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3-74. LUBE OIL COOLER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

7. Install lockwashers
(14) and capscrews
(13).

8. Install oil cooler
housing (12) onto
the oil cooler
adaptor.

9. Install lockwashers
(11) and capscrews
(20).

19 Y
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ool
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3-74. LUBE OIL COOLER - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont.) |
b. OQil 1. Install gasket (9). Use repair kit,
cooler P/N 5193113.
water
inlet 2. Swing oil cooler
connec- water inlet connec-
tion tion (8) back into
place.
3. Install lockwashers
(7) and capscrews
(6).
c. Water 1. Install water pump
pump seal (5).
Seal
2. Install clamp (4).
3. Install screw (2) and Tighten.
nut (3).
d. Drain Turn clockwise to close.
cock (1)

Fill heat exchanger with antifreeze.

3-1316



TM 55-1905-220-14-5

3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS

The fresh water pump circulates the engine coolant through the cylinder block, cylinder head, heat exchanger and the oil
cooler.

This task covers:

a. Inspection b. Replacement c. Installation
INITIAL SETUP:
Test Equipment References
NONE [Paragraph 3-74|lube Oil Cooler
Equipment
Special Tools Condition Condition Description
Para
Wrench, J4242 NONE
Material/Parts Special Environmental Conditions
Seal, Kit P/N 5193605 Do not drain into bilges, dispose of properly.
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Fresh a. Hose 1. Check for cracks,
water breaks, or wear.
Pump

2. Check for leaks.
3. Check fittings tightness.
b. Water 1. Check for cracks or pump dents.
2. Check for leaks.
c. Outlet 1. Check for leaks. Flange
2. Check for cracks.

3-1317
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3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS Cont.

LOCATION ITEM ACTION REMARKS

REPLACEMENT

2. Lube oil Drain cock Turn counter-clockwise Drain into a
cooler (1) to open. suitable con-

tainer. Do not
drain into
bilges, dispose
of properly.

3.  Fresh a. Drain Turn counter-clockwise Drain into a
water cock (2) to open. suitable con-
pump tainer. Do not

drain into
bilges, dispose
of properly.

b. Hose 1. Loosen hose clamps

(3 and 4).

2. Slide hose clamp (4)
down onto lube oil
cooler.

3-1318
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3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS Cont.
LOCATION ITEM ACTION REMARKS

REPLACEMENT (Cont) |

3. Slide seal (5) back
against pump cover
(6) from lube oil
cooler.

)
Luot L § i PR
LELL =R ‘"“"j =1 1 i

c. Outlet 1. Remove capscrews (7)
flange and lockwashers (8).

2. Remove outlet pack- Discard.
ing (9).

3. Remove outlet flange
(10) from fresh water
pump outlet (11).
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3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS Cont.

LOCATION ITEM ACTION REMARKS
REPLACEMENT Cont.

d. Fresh . Remove bolts (12) and Use J 4242,
water seal washers (13). wrench, to
pump loosen bolts.

. Remove fresh water
pump (14) from blower.
. Remove gasket (15). Discard.
INSPECTION
4.  Fresh a. Outlet . Place the outlet
water flange flange (10) on fresh
pump water pump outlet
(11).
. Slip outlet packing Use repair kit,
(9) over fresh water P/N 5193605.
pump outlet (11).

b. Fresh . Install gasket (15). Use repair kit,
water P/N 5193605.
Pump

. Place fresh water pump

(14) against the
blower end plate.

. Install seal washers

(13) and bolts (12).

3-1320

Align and mesh

lugs on the

drive coupling

with the lugs

on the inter-

mediate shaft coupling.

Tighten, secure
to the blower.
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3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS Cont.
LOCATION ITEM ACTION REMARKS

INSTALLATION Cont.

c. Outlet 1. Slide outlet packing
flange (9) and outlet flange
(10) against the
cylinder block.

2. Install lockwashers Tighten.
(8) and capscrews (7).
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3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS Cont.

LOCATION

ITEM ACTION

REMARKS

INSTALLATION Cont.

5. Lube oil
cooler

d. Hose 1. Slide seal (5) down
from pump cover (6)

to lube oil cooler.

2. Slide hose clamp (4)

up from lube oil cooler.

3. Tighten hose clamps
(3 and 4).

e. Drain Turn clockwise to close.
cock (2)
Drain cock Turn clockwise to close.

1)

3-1322

Securing fresh
water pump to
lube oil cooler.
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3-75. FRESH WATER PUMP - MAINTENANCE INSTRUCTIONS Cont.

LOCATION ITEM ACTION REMARKS

INSTALLATION Cont.

wnbe &Il
CLOLCR

6. Fill the engine cooling system with antifreeze.
NOTE
When filling the cooling system of certain models, it is necessary to open the vent valve at the top
of the thermostat housing.
3-1323
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS.

a. The expansion tank (heat exchanger) provides a means of filling the engine cooling system as well as space
for expansion of the coolant as its temperature rises. An over flow pipe, attached near the top of the tank, provides a vent
to the atmosphere.

b. In this system the hot coolant flows from the water manifold to the expansion tank (heat exchanger) and down
through the vertical cells of the heat exchanger core. While raw water flows horizontally between the cells and lowers the
temperature of the coolant. The coolant is then circulated through the cylinder block and head by the fresh water pump.

c. The engine coolant level should be maintained near the top of the expansion tank (heat exchanger).

d. The expansion tank (heat exchanger) receives coolant from the water manifold, exhaust manifold and raw
water pump. The expansion tank (heat exchanger) returns coolant to the system thru the fresh water pump and lube oil
cooler.

This task covers:

a. Inspection c. Cleaning b. Removal d. Installation
INITIAL SETUP:
Test Equipment References
NONE [Para 3-74]Lube Oil Cooler
[Para 3-75|Fresh Water Pump
[Para 3-77|Water Manifold
[Para 3-78|Thermostat and Housing Equipment
Special Tools Condition Condition Description
Para
NONE NONE
Material/Parts Special Environmental Conditions
Gasket, Kit P/N 5192637 Do not drain into bilges,
Gasket, Kit P/N 5193113 dispose of properly.
Personnel Required General Safety Instructions
1 NONE

3-1324
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
1. Expansion a. Pressure . Check for cracks. If any of these
tank cap conditions
. Check for leaks. exists replace
with new pres-
. Check tightness of sure cap.
pressure cap.
b. Overflow . Check for leaks. elbow 2. Check for cracks.
c. Expan- . Check for cracks,
sion or dents.
tank . Check for leaks.
. Check tightness of
hose connections.
d. Hoses . Check for cracks or
breaks.
. Check for leaks.
e. Outlet . Check for cracks or
connec- dents.
Tion

. Check for leaks.

3-1325
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL

2. Lube all Drain cock Turn counter-clockwise Drain into a
cooler (1) to open. suitable con-

tainer. Do not
drain into
bilges, dispose
of properly.

3.  Fresh Drain cock Turn counter-clockwise Drain into a
water (2) to open. suitable con-
pump tainer. Do not

drain into
bilges, dispose
of properly.

4.  Expansion a. Pressure 1. Loosen, turn counter- Aids in the
tank cap clockwise. draining of

3) cooling system.

L T . [
COOLER %
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

2. Remove pressure cap (3).

3. Remove neck gasket Discard.
(4) from expansion
tank neck (5).

3-1327
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
Oil 1. Remove capscrews (6)
cooler and lockwashers (7).
inlet water 2. Remove oil cooler in-
connec- let water connector
tor and (8).
hose
3. Remove gasket (9) from Discard.
oil cooler housing.
4. Loosen and remove hose
clamps (10 and 11)
from oil cooler inlet
water connector (8).
5. Remove hose (12).
6. Loosen and remove hose
clamps (13 and 14)
from outlet water con-
nection (15).
7. Remove hose (16).
8. Remove inlet water Discard.
tube (17).
Inlet 1. Remove headless pipe
water plug (18). connec-
tion (15)
2. Remove outlet elbow (19).
Overflow Remove
elbow (20)

3-1328
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |




TM 55-1905-220-14-5

3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
Outlet 1. Remove capscrews (21)
cover and lockwashers (22).
and in-
let water 2. Remove outlet cover
tube (23) and inlet water
tube (24).
3. Remove seal retainer (25).
4. Remove gasket (26). Discard.
5. Remove seals (27 and Discard.
28) from expansion
tank (29) (heat ex-
changer).
5.  Outlet Cap Remove.
water Screws
connec (30) and
tion lock-
washers
(31)
Cap Remove.
Screws
(32) and

lock-washers
(33)

Outlet
water
connec
tion

1. Remove outlet water
connection (15) from
expansion tank (29)
(heat exchanger).

2. Remove outlet gasket Discard.
(34).

3-1330
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

3-1331
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS ( Cont).
LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

6. Expansion a. Cap Remove thermostat housing Refer to para-
tank screws from expansion tank (29) graph 3-78]
(35) and (heat exchanger).
lockwashers (36)
b. Expan- 1. Remove capscrews
sion tank (37) and lockwashers (38).

2. Remove expansion tank
(29) from cylinder block.

HOUSIME
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
c. Plugs Remove.
(39, 40 and 41)
d. Pipe Remove.
plug (42)
7. Qil cooler a. Remove headless pipe
housing plug (43).
Cover

b. Remove capscrews (44)
and lockwashers (45).

c. Remove oil cooler
housing cover (46)
from expansion tank (29)
(heat exchanger).

d. Remove cover gasket Discard.
47).
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
8. Expansion . Remove capscrews (48)
tank and lockwashers (49).
. Remove blank cover (50).
. Remove gasket (51) Discard.

CLEANING

9. Expansion
tank

from expansion tank (29)
(heat exchanger).

. Immerse the heat ex-

changer (29) (expan-
sion tank) in a scale
solution.

(expansion tank) when

foaming and bubbling stops.

. Flush thoroughly with clean hot
water under pressure.

3-1334

To prevent dry-

ing and harden-

ing of accumula-

ted foreign substances, the heat
exchanger must be cleaned as
soon as pos sible after
removing it from service.

Use a solvent

consisting of 1/3 muriatic acid
and 2/3 water to which 1/2 Ib
(0.226 kg) of oxalic acid has
been added to each 2-1/2 gals.
(9.46 1) of solution.

. Remove heat exchanger (29) 30 to 60 seconds.
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION

10. Expansion a. Install gasket (51).
tank
b. Install blank cover (50).
c. Install lockwashers
(49) and capscrews (48).
11. Qil cooler a. Install cover gasket
housing 47).
cover

b. Install oil cooler housing (46)
onto heat exchanger (29)
(expansion tank).

c. Install lockwashers (45)
and capscrews (44).

d. Install headless pipe plug (43)

L

3-1335

Use repair kit,
P/N 5192637 and 5193113.

Tighten.

Use repair kit,
P/N 5193113.
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

INSTALLATION (Cont) |

12. Expan- a. Pipe
Sion plug
tank (42)

b. Plugs
(39, 40
and 41)

c. Expan-
sion
tank

d. Cap-
screws
(35) and
lockwashers (36)

Install.

Install.

1. Install expansion tank
(29) (heat exchanger)
onto cylinder block.

2. Install lockwashers
(38) and capscrews
(37).

Install thermostat hous-

ing on expansion tank
(29).

3-1336

Tighten, torque
to 25-30 ft. Ib.
(33.9-40.7 Nm).

Refer to para-

grap
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

Lo

TRERMOSTAT
HOUS I %G

3-1337
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
13. Ouitlet a. Outlet 1. Install outlet gasket Use repair kit,
water con- water (34). P/N 5193113.
nection connection 2. Install outlet water connection
(15) onto the expansion
tank (29).
b. Cap- Install. Tighten.
screw (32) and
lockwasher (33)
c. Cap- Install. Tighten.
screw (30)
and lockwashers
(31)
14. Expan- a. Outlet 1. Install seals (27 and Use repair kit,
sion cover 28) into expansion P/N 5192637.
tank and tank (29).
inlet water 2. Install gasket (26). Use repair kit,
tube P/N 5192637 and 5193113.
3. Install seal retainer (25).
4. Install outlet cover (23) and
inlet water tube (24).
5. Install lockwashers Tighten.
(22) and capscrews (21).
b. Overflow Install

elbow (20)

3-1338
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3-1339



TM 55-1905-220-14-5

3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |

Outlet . Install outlet elbow

water (29).

conn-

ection . Install headless pipe

(15) plug (18) onto inlet water

connection (15).

Oil . Install inlet water Use repair kit,

cooler tube (17). P/N 5193113.

inlet

water . Install hose (16).

conn-

ection . Install and tighten hose

clamps (13 and 14) onto
outlet water connection (15).

. Install hose (12).

. Install and tighten hose

clamps (10 and 11) on
oil cooler inlet water connector

(8).

. Install gasket (9).

. Install oil cooler inlet water

connector (8).

. Install lockwashers

(7) and capscrews (6).

3-1340

Use repair kit, P/N 5193113.

Tighten.
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3-1341
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

15. Fresh Drain cock Turn clockwise to close.
water (2)
pump

16. Lube oil Drain cock Turn clockwise to close.
cooler (1)

17. Expan- a. Expan- Fill the engine cooling
sion sion system with antifreeze.
Tank tank
b. Pressure 1. Install neck gasket Use repair kit,
cap (4) onto expansion P/N 5193113.

tank neck (5).

2. Install pressure cap (3).

3-1342
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3-76. EXPANSION TANK AND WATER CONNECTIONS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3. Turn pressure cap (3)
clockwise to tighten.
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3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS

Cooling water, leaving the cylinder head through an opening over each exhaust port, enters the water manifold.
The front section of the water manifold is connected to the thermostat housing. The aft section of the water manifold
contains a flexible by-pass hose to the exhaust manifold, where it will leave the exhaust manifold and flows to the oil

cooler.

This task covers:

a. Inspection b. Removal c. Installation
INITIAL SETUP:
Test Equipment References
NONE Para 7-75 Fresh Water Pump
Para 7-76 Expansion Tank and Water Connection
Para 7-77 Thermostat and Housing
Equipment
Special Tools Condition Condition Description
Para
NONE
NONE
Material/Parts Special Environmental Conditions
Gasket, Kit P/N 5193113 Do not drain oil in bilges,
Gasket, Kit P/N 5193116 dispose of properly.
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Water a. Water 1. Check for leaks.
manifold manifold outlet 2. Check for wear.

seal

3. Check for cracks or breaks.

3-1344
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3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

b. Water 1. Check for leaks.
manifold

2. Check for cracks or dents.
3. Check for wear.

4. Check tightness of fitting to
cylinder block.

REMOVAL

2.  Fresh Drain cock Turn counter-clockwise Drain into a
water (1) to open. suitable con-
pump tainer. Drain to necessary level

to repair water manifold.




TM 55-1905-220-14-5

3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
3.  Thermo- Drain cock Turn counter-clockwise Drain into a
stat (2) to open. suitable con-
housing tainer. Drain to necessary level
to repair water manifold.
4.  Water a. Water 1. Loosen hose clamp
manifold manifold 3).
outlet seal
2. Slip water outlet
manifold seal (4)
over the neck of the
thermostat housing.
b. Headless Remove.
pipe plug (5)
c. Water Remove 90° elbow (6).
Manifold
outlet to
exhaust manifold
d. Water Remove.
temperature

gage (7)
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3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

e. Water 1. Remove stud nuts (8)
manifold and lockwashers (9).

2. Lift water manifold (10)
straight up off studs (11).

3. Remove studs (11).

4. Remove gaskets (12). Discard.
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3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION
5. Water a. Water 1. Install gasket (12). Use repair kit,
manifold manifold P/N 5193113 and 5193116.
2. Install studs (11).
3. Install water manifold (10)
on studs (11).
4. Install lockwashers Tighten, secur.-
(9) and stud nuts (8). ing the water manifold (10)
to the cylinder block.
b. Water Install.
temperature
gage (7)
c. Water Install 90° elbow (6).

manifold outlet
to exhaust manifold

d. Headless
pipe plug (5)

e. Water
manifold
output
seal

Install.

1. Slide down water mani-
fold outlet seal (4)
onto the water mani-
fold neck.

2. Tighten hose clamp (3)

on water manifold outlet
seal (4) and water manifold (10).

3-1348
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3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

&
F
6. Thermo- Drain cock Turn clockwise to close.

stat (2)
housing
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3-77. WATER MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

7. Fresh Drain cock Turn clockwise to close.
water (1)
pump

8. Fill cooling system to proper level.

NOTE
When filling cooling system on certain models, it is necessary to open the vent valve at the
top of the thermostat housing.

3-1350/(3-1351 blank)
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTION.

a. The temperature of the engine coolant is automatically controlled by a thermostat located in the housing
connected to the outlet end of the water manifold and to the heat exchanger (expansion tank).

b. At coolant temperatures below approximately 170°F (76.7°C), the thermostat valves remain closed and block the
flow of coolant to the heat exchanger (expansion tank). During this period, all of the coolant is circulated through the
engine and is directed back to the suction side of the water pump via the by-pass tube. As the coolant temperature rises
above 170°F (76.7°C), the thermostat valves start to open, restricting the by-pass system, and permit a portion of the
coolant to circulate through the heat exchanger (expansion tank). When the coolant temperature reaches approximately
185°F (85°C), the thermostat valves are fully open, the by-pass system is partially blocked off, and most of the coolant is
directed through the heat exchanger (expansion tank).

c. A properly operating thermostat is essential for efficient operation of the engine. If the engine operating
temperature deviates from the normal range of 160° to 185°F (71° to 85°C) remove the thermostat and check it.

d. The by-pass hoses and tubes of the water and exhaust manifold help to by-pass the thermostat while the engine
is warming up.

3-1352
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTION (Cont).

This task covers:

a. Inspection
b. Removal

c. Testing
d. Installation

INITIAL SETUP:

Test Equipment

NONE

Special Tools

Thermostat Seal Replacer,
J8499

Material/Parts
Gasket, Kit P/N 5193113

Personnel Required
1

References

Para 3-74|Lube Oil Cooler
Para 3-75|Fresh Water Pump

Para 3-76|Expansion Tank and Water Connections
Para 3-77|Water Manifold
Para 3-85|Exhaust Manifold

Equipment
Condition Condition Description

Para

Expansion Tank and Water Connections, removed.

ater Manifold, removed.
[ 3-85|Exhaust Manifold, removed.

Special Environmental Conditions

Do not drain in bilges, dispose of properly.

General Safety Instructions
Observe all CAUTIONS and WARNINGS

3-1353
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
1. Thermostat . Check for cracks or

housing dents.

. Check for leaks.

. Check connections from
thermostat housing to expansion
tank and water manifold.

2. Water a. 90° . Check for cracks or
manifold elbows dents.
to
exhaust . Check for leaks.
manifold
b. By-pass . Check for cracks or
hose breaks.

. Check for wear.

. Check for leaks.

. Check tightness of hose clamps
and fittings.

3.  Exhaust a. By-pass . Check for cracks.
Manifold tube
to oil . Check for wear.
cooler

. Check for leaks.

. Check tightness of
hose clamps and fittings.

b. Flexible . Check for cracks or
hose breaks.

. Check for wear.
. Check for leaks.

. Check tightness of hose clamps

and fittings.

3-1354
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
4.  Thermo- Drain cock Turn counter-clockwise Drain the cool-
stat (1) to open. ing system to
housing the necessary level to repair the
thermostat and housing.
Drain into a suitable container,
do not use bilges and dispose of
properly.
5. Water a. Water 1. Loosen hose clamp (2).
Manifold manifold
and ther- outlet 2. Slide water manifold
mostat seal outlet seal (3) down
housing onto the water manifold (4).

3-1356
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

b. Thermo- 1. Remove capscrews (5)
stat and lockwashers (6).
housing

2. Remove thermostat
housing (7) from heat
expansion tank.

3. Remove gasket (8). Discard.

4. Remove expansion tank
cover plate (9).
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

6. Thermo- a. Water 1. Remove capscrews (10)
stat outlet and lockwashers (11).
Housing thermo-

stat 2. Remove water outlet
housing thermostat housing (12)

exposing the thermostat.

3. Remove gasket (13). Discard.

4. Remove pipe plug (14).

)

b. Thermo- Carefully remove thermo- Clean the ther-
stat stat (15) from thermostat mostat seat in
housing (7). the thermostat housing.

3-1358
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

NOTE
When working on the water manifold by-pass hose and exhaust manifold by-pass tube, it will

be necessary to drain the cooling system further for maintenance. Refer to[paragraphs 3-74

Lube Oil Cooler[3-75 Fresh Water Pump and[3-76 Expansion Tank and Water Connection for
draining the cooling system.

CAUTION
Completely drain cooling system before maintenance repairs to water manifold by-pass hose
or exhaust manifold by-pass tube can be made. Do not drain into bilges.

3-1359
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

7. Water By-pass a. Loosen hose clamps (16 Remove, if
manifold hose and 17). necessary.
to ex-
haust b. Slide hose clamps (16)
manifold onto 90° elbow (18) at

water manifold (4).
c. Remove 90° elbow (18).
d. Slide hose clamp (17)
onto 90° elbow (19) at

exhaust manifold (20).

e. Remove by-pass hose (21).

f. Remove 90° elbow (19) from
exhaust manifold (20).

3-1360



TM 55-1905-220-14-5

3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL (Cont) |

8.  Exhaust By-pass
manifold tube
to oil
cooler

. Loosen hose clamps (22

and 23).

. Slide hose clamp (22) down

to the oil cooler.

. Slide hose clamp (23)

up the by-pass tube (24).

. Remove capscrews (25) Remove, if

and lockwashers (26). necessary.

. Remove by-pass tube (24).

Remove flexible hose (27).

. Remove gasket (28). Discard.
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3-78. THERMOSTAT AND HOUSING - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
TESTING
9. Thermostat . Check for accumulation

(15)

of rust and corrosion from
the engine coolant, if
present, can restrict the flow
of water causing engine
overheating.

. Thermostat (15) stuck

in wide open position
will not allow engine

to reach normal opera-
ting temperature.

. Check thermostat (15)

operation by immersing
it in a container of hot water.

. Place thermometer in the

container, do not let it touch
the bottom of the container.

. Agitate water to maintain an

even temperature.

. As the water is

heated, the ther-
mostat (15) should
begin to open.

. Thermostat (15)

should be fully
open by 185°F
(85°C).

3-1362

Allows incom-

plete combus-

tion of fuel

and build-up

of carbon deposit on pistons,
rings and valves.

Water tempera-
ture at 170°F
(76.7°C).

Few types fully
open at 195°F
(90.6°C).
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3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

TESTING (Cont) |

A - STARTS TO QPEN
8 - FULLY OPEN

3-1363
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3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION

10. Exhaust By-pass a. Slide hose clamp (23)
manifold tube down by-pass tube
to oil (24), attach flexible
cooler hose (27) and tighten

hose clamp (23).

b. Slide hose clamp (22)
up from oil cooler,
attach flexible hose
(27) and tighten hose
clamp (22).

c. Install gasket (28). Use repair kit,
P/N 5193113.

d. Install by-pass tube (24).
e. Install lockwashers Tighten.

(25) and capscrews
(26).

T e
n\\ @ L rbh
1'7."—-.._“_“L

3-1364



TM 55-1905-220-14-5

3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION(Cont) |
11. Water By-pass a. Install 90° elbow (19)

manifold hose onto exhaust manifold

to ex- (20).

haust

manifold b. Slide hose clamp (17)

up from 90° elbow
(19), attach by-pass
hose (21) and tighten
hose clamp (17).

c. Install 90° elbow (18)
onto water manifold (4).

d. Slide hose clamp (16)
down from 90° elbow
(18), attach by-pass
hose (21) and tighten
hose clamp (16).

3-1365
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3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
12. Thermo- Thermo- Install thermostat (15)
stat stat into thermostat housing
housing (.
Water 1. Install pipe plug
outlet (14).
thermo-
stat 2. Install gasket (13). Use repair kit,
housing P/N 5193113.

3. Install water outlet
thermostat housing (12)
carefully over thermostat
(15).

4. Install lockwashers

(11) and capscrews
(10).

Tighten.

3-1366
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3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

13. Water a. Thermo- 1. Install expansion tank
manifold stat cover (9).
and ther- housing
mostat 2. Install gasket (8). Use repair kit,
housing P/N 5193113.

3. Install thermostat
housing (7) onto heat
expansion tank.

4. Install lockwashers
(6) and capscrews (5).
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3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM

ACTION

REMARKS

INSTALLATION(Cont) |

b. Water
manifold
outlet
seal

14. Thermo Drain cock
stat (1)

housing

1. Slide water manifold
outlet seal (3) and
hose clamp (2) down
from water manifold
(4) onto thermostat
housing (7).

2. Tighten hose clamp (2)
around thermostat
housing (7) and water
manifold (4).

Turn clockwise to close.
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3-78. THERMOSTAT AND HOUSING-MAINTENANCE (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION (Cont) |

15. Fill the cooling system
to proper level.

NOTE

Refer to para-
grap
[3-75]and3-76
on closing
drain cocks, if
opened for
maintenance of
water manifold
by-pass hose
and exhaust
manifold by-
pass tube.

When filling cooling system on certain models, it is necessary to open the vent valve at the top of the

thermostat housing.

3-1369
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3-79. OVERSPEED GOVERNOR-MAINTENANCE INSTRUCTIONS.

The overspeed governor is connected electrically to a solenoid which actuates the shut-down mechanism on the air inlet
housing. The governor is actuated when the engine speed exceeds a preset limit.

This task covers:

a. Removal c. Repair e. Reassembly g. Adjustment
b. Disassembly d. Reassembly f. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Special Tools Equipment
Condition Condition Description
Sharp pointed instrument Para
Arbor press
Rod 9/16 inch diameter NONE
Material/Parts Special Environmental Conditions
Gasket, Kit P/N 5193113 NONE
Grease (MIL-G-18709)
Personnel Required General Safety Instructions
1 Observe all CAUTIONS and WARNINGS.
LOCATION ITEM ACTION REMARKS
REMOVAL
1. Flywheel a. Wiring Tag and disconnect
housing
b. Nuts Remove four sets.
),
SCrews
(2) and
lock-
washers

3)

3-1370



TM 55-1905-220-14-5

3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

c. Overspeed Remove and discard gasket.
Governor
(4) and
gasket
()

3-1371
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY |

2. Overspeed a. Screw Remove.
Governor and wash-
cap (6) er assem-
bly (7)
b. Adjusting Remove.
stud (8)
and nut
9)
c. Cap (6) Remove.
d. Seal Remove from body (11).
ring
(10)
3.  Flexible a. Spring Insert a sharp pointed
shaft clip instrument in the loop
(12) (13) of the spring clip (13)

and pull the clip from
the flexible shaft (12)
as far as possible.

b. Flexible Remove.
shaft
assembly
12)
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

|DISASSEMBLY (Cont) |

4.  Weight a. Weight Remove.
assembly assembly
(14) (14)
b. Bearing Insert a sharp pointed
retainer instrument in the bearing
(15) retainer (15) and remove

from housing (11).

5.  Shaft and a. Shaft Remove from body (11).
Weight and
assembly bearing
assembly

(16)
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

b. Springs Remove from posts on
(a7) weight assembly (18).

INSPECTION |

6. Body (11) Seal (19) Inspect the oil seal, if
damaged, or leaking
replace.

916 IhCF
D1AMCTCE ROD
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION

REMARKS

REPAIR

7. Oil seal Body (11) a. Place body in arbor
press with the mounting
flange facing down.

Use a 9/16 inch diameter
rod to press out the oil
seal (19).

9FLE ENCH
praeTER 300

b. Turn body (11) over and
press in new oil seal.
Seal must be 3/64 inch
(0.119 cm) from bottom

of bearing cavity.
e ——

PRESE DIL SZaL
TCOESEE IMOM

FaOM BAOTION OF
BEEARTKC CAVIYY
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont) |

8.

Cap

Nuts (20)
lockwash-
ers (21),
insula-
ting
washers
(22), and
insulator
(23)

Switch
and wir-
ing (24)

Screws
(25),

flat
washers
(26),
wires
(27),
lockwash-
ers (28),
bushings
(29), and
switch
assembly
(30)

Nuts
(31),
Screws
(32),
flat-
washers
(33),
and con-
nector
(34)

Remove.

Remove from cap.

Remove.

Disassemble

3-1376
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION

ITEM ACTION

REMARKS

REPAIR (Cont) |

e.

Connec Reassemble.
tor (34),

screws

(32),

flat-

washers

(33), and

nuts (31)
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

f.  Switch Reassemble.
Assembly
(30),
bushings
(29),
lockwash-
ers (28),
wires (27),
flatwash-
ers (26),
and
screws
(25)

g. Switch Insert in cap.
and
wiring
(24)

h. Insula Reassemble on cap.
tor (23),
insulat-
ing wash-
ers (22),
lockwash-
ers (21),
and nuts
(20)
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION

ITEM ACTION

REMARKS

|REPAIR (Cont) |

9.  Switch
assembly
(30)

Nuts Remove.
(35),

lockwash-

ers (36),

and

Screws

(37)

Bracket
(left)
(38),
bracket
(right)
(39) and
switch
(40)

Bracket Reassemble.
(right)
(39),
bracket
(left)

(38),
switch
(40),
SCrews
(37),
lockwash-
ers (36)
and nuts
(35)

3-1379
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY
10. Shaft and a. Springs Reassemble on weight
weight (a7) assembly (18)
assembly
b. Shaft Insert in body (11).
and bear-
ing as-
sembly
(16)
c. Bearing Install.
Retainer

(15)
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY (Cont) |
11. Flexible Flexible Install.
Shaft shaft (12)
and spring
clip (13)
12. Cap a. Seal Install on body (11).
ring
(10)
b. Cap (6) Place over seal ring
and align holes for
Screws.
c. Adjusting Install.
stud (8)
and nut
9)
d. Screwand Install.

washer
assembly

(7)

3-1381
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION

13. Governor a. Governor Reassemble.
Assembly (4), gas-
ket (5),
SCrews
2),
lockwash-
ers (3),
and nuts

1)

b. Wiring Reinstall.

3-1382

Use new gasket.
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3-79. OVERSPEED GOVERNOR-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS
ADJUSTMENT
14. Overspeed a. Cap 1. Loosen.
Governor adjusting
lock 2. Rotate cap clockwise
screw to lower the trip
speed.
3. Rotate cap counter The total range
clockwise to raise of adjustment
the trip speed. is shown on the

name plate on
the governor.
The governor
should not be
adjusted to

trip below 100
RPM above the
normal running
speed of the
engine.

4. Tighten screw when
the adjustment is
complete.

CAUTION

Under no circumstances should the governor switch be by-passed to prevent engine shut-down in the
event of overspeed, otherwise serious damage to not only the engine, but also to the governor may
be incurred since the governor is not designed to operate above its tripping speed.

3-1383
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3-80. TACHOMETER DRIVE-MAINTENANCE INSTRUCTIONS.

The tachometer and drive are mounted on the oil breather housing.

This task covers:

a. Inspection c. Repair
b. Removal d. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
NONE Breather housing -removed

Material/Parts
NONE

Personnel Required

Special Environmental Conditions

NONE

General Safety Instructions

1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Tachometer a. Glass Inspect for broken glass. Replace if
defective.
b. Needle Inspect for damage. Replace if
defective.

c. Tachome-
ter

Does not indicate engine
speed.

3-1384

Replace tach-
ometer or drive.
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3-80. TACHOMETER DRIVE-MAINTENANCE (Cont).

LOCATION ITEM ACTION

REMARKS

REMOVAL

2. Breather a. Screws Remove.
housing (),
lock-
washers

(2)

b. Tacho- Remove.
meter
drive
cover
assembly

3)

c. Drive Remove from flywheel hous-
cover ing.
adapter

(4)

d. Seal (5) Remove.

e. Tacho- Remove from breather hous-
meter ing.
mounting
adapter

Refer to para
[3-73.2or
breather hous-
ing removed.

3-1385
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3-80. TACHOMETER DRIVE-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR

3.  Tachometer a. Shaft Remove if necessary.
Assembly
ferrule
and nut
assembly
(7), and
flexible
drive
shaft (8)

b. Nuts (9), Disassemble if necessary.
Screws
(10),
lockwash-
ers (11),
tacho-
meter
(12) and
retainer
(13)

c. Nuts Remove if necessary.
(14),
lockwash-
ers (15),
flatwash-
ers (16)
and screw
(17)

d. Lockwash- Remove if necessary.
er (18)
and vi-
bration
mount
(19)

3-1386
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3-80. TACHOMETER DRIVE-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

3-1387
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3-80. TACHOMETER DRIVE-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION

4, Tachometer a. Tacho- Install. Make sure the
meter drive sections mate.
Mounting
adapter
(6), seal
(5) and
drive
cover
adapter

(4)

b. Tacho- Install.
meter
drive
cover
(3),
SCrews
(1) and
lockwash-
ers (2)

3-1388
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3-81. AIR CLEANER.

a. The air cleaner is designed to remove foreign matter from the air, pass the required volume of air for proper
combustion and maintain their efficiency for a reasonable period of time before requiring service.

b. The importance of keeping dirt and grit laden air out of an engine cannot be overemphasized since clean air is so
essential to satisfactory engine operation and long engine life. The air cleaner must be able to remove fine materials
such as dust as well as coarse materials as lint from the air. It must also have a reservoir capacity large enough to retain
the material separated from the air to permit operation for a reasonable period before cleaning and servicing are
required.

c. The light duty, oil bath type air cleaner, consists essentially of a wire screen element supported inside a
cylindrical housing which contains an oil bath directly below the element. Air drawn through the cleaner passes over the
top of the oil bath. The air stream direction reverses when the air impinges on the oil in the sump and is then directed
upwards by baffles. During this change in the direction of air flow, much of the foreign matter is trapped by the oil and is
carried to the sump where it settles out. The air passes upward through the metal-wool elements where more dust and
the entrained oil are removed. A second change of air direction at the top of the cleaner directs the air downward
through the center tube and into the blower inlet housing.

3-1389
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3-81. AIR CLEANER (Cont)

This task covers:
a. Inspection
b. Removal

c. Service e. Repair
d. Installation

INITIAL SETUP:

Test Equipment
NONE

Special Tools
NONE

Material/Parts
NONE

Personnel Required

References
NONE
Equipment

Condition Condition Description
Para

NONE

Special Environmental Conditions

Do not dump oil into the water.

General Safety Instructions

1 Observe all CAUTIONS and WARNINGS
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Air a. Air 1. Check for dents and

cleaner cleaner cracks.
housing

2. Check for oil leaks.

3. Check air cleaner's
tightness on air
intake pipe.

4. Make sure air clean-
er's assembly is
strictly oil and air
tight.

REMOVAL
2. Air a. Wing Unscrew and remove.
Cleaner bolt

1)

3-1390
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3-81. AIR CLEANER (Cont).

LOCATION ITEM ACTION

REMARKS

REMOVAL (Cont) |

b. Retainer Remove.
seal (2)
and gas-
ket seal

3)

c. Air Remove from air inlet
cleaner housing.
housing

(4)

SERVICE

3. Air a. Cover Lift off.
Cleaner (5)
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3-81. AIR CLEANER (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

b. Housing Separate into two sec- 1. Upper sec-
(4) tions. tion hous-
ing (6),

filter element (7)

2. Lower sec-

tion hous-
ing (8),
oil cup (9)
4. Air a. Upper 1. Remove filter element

cleaner section (.

upper housing

section (6)

b. Filter 1. Soak in fuel oil. Use OE/HDO to
element loosen oil and

7) dirt.

3-1392
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3-81. AIR CLEANER (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

WARNING
Wear eye protection when using compressed air.
2. Flush out the dirt. Thoroughly drain flushing fluid

and dry with compressed air.
Replace, if necessary.

5 Air a. Lower Lift out of upper section
cleaner section housing (6).
Lower housing
section (8)
housing
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3-81. AIR CLEANER (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

b. Oil cup 1. Remove snap ring (10).
9)
WARNING
Wear eye protection when using compressed air.
2. Remove baffle (11). Clean in fuel oil to remove
sediment and dry with com-
pressed air.

— |
G o

3-1394
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3-81. AIR CLEANER (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

WARNING

Wear eye protection when using compressed air.

3. Drain oil and clean Use suitable
sump (12) container. Do not dump in
bilges. Dispose of properly.
Clean in fuel oil to remove
sediment and dry with
compressed air.

c. Oilcup Clean. Use lintless
center cloth pushed
tube through center (13)
tube (13.

3-1395
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3-81. AIR CLEANER (Cont).

LOCATION ITEM ACTION REMARKS

SERVICE (Cont) |

6.  Air cleaner Oil cup (9) a. Refill to the oil Use engine oil
lower sec- level marked on oil OE/HDO. Check
tion hous- cup (9). all gasket and
ing seals to ensure air-tight seal.

b. Install baffle (11).

c. Install snap ring (10).

7. Air cleaner a. Air Install into air cleaner
housing cleaner upper section housing (6).
lower
section
housing (8)

3-1396
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3-81. AIR CLEANER (Cont).

LOCATION ITEM

ACTION

REMARKS

SERVICE (Cont) |

b. Filter
element

(7)

Install in air cleaner

upper section housing (6).
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3-81. AIR CLEANER (Cont).

LOCATION

ITEM

ACTION

REMARKS

INSTALLATION |

8.  Air cleaner Housing (4)

a. Install cover (5).

b. Install on air inlet
housing.

c. Install gasket seal (3).
d. Install retainer seal (2).

e. Install wing bolt (1)

According to standard practices

3-1398/(3-1399 blank)

Be sure housing
(4) seats properly on air inlet
housing.

Tighten until housing is rigidly
mounted.
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3-82. CRANKSHAFT PULLEY-MAINTENANCE.

The crankshaft pulley is used to drive the 12 VDC generator through drive belts.

This task covers:

a. Inspection b. Removal c. Installation
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para

Crankshaft Pulley Puller

Tool J4558-01 3-6 Generator (12V)
Hammer (Lead)

Torque Wrench

Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
NOTE

The shroud over the generator drive belts might have to be removed. Refer tolparagraph 3-62|

1. Engine- a. Crank- 1. Inspect for cracks and
front shaft breaks.
pulley

2. Inspect for slipping
on crankshaft.

b. Drive Inspect for looseness, Refer to para-
belts wear and damage. grap

3-1400
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3-82. CRANKSHAFT PULLEY-MAINTENANCE (Cont).

LOCATION ITEM ACTION

REMARKS

REMOVAL
2. Crankshaft a. Shroud Remove.
pulley and drive
belts
b. Bolt (1) Remove.

and washer (2)

c. Pulley 1. Install bolt (1).

2. Install puller.
3. Remove pulley (3).

4. Remove puller.

Refer to para-

grapli 3-62

Use tool J455801.
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3-82. CRANKSHAFT PULLEY-MAINTENANCE (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
d. Woodruff Remove.
keys (4)
INSTALLATION
3.  Crankshaft a. Woodruff Insert on crankshaft.
Pulley keys (4)
b. Pulley Slide on end of crank-
3) shaft.
c. Bolt (1) Install. Torque to 180
and wash- Ib-ft (244 Nm)

er (2)

3-1402

torque.
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3-82. CRANKSHAFT PULLEY-MAINTENANCE (Cont).

LOCATION ITEM

ACTION REMARKS

INSTALLATION (Cont) |

d. Pulley 1.

3)

Strike the end of the
bolt a sharp blow with
a 2 or 3 Ib lead hammer.

Tighten bolt. Torque to 300 Ib-ft (406 Nm)
torque.

Strike bolt again.

Tighten bolt. Torque to 300 Ib-ft (406 Nm)
torque.

R 3 1b.
LEAD HAMMER

3-1403
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3-83. BALANCE WEIGHT COVER-MAINTENANCE INSTRUCTIONS.

The balance weight cover covers the front engine balance weights and also is a support for the expansion tank.

This task covers:

a. Inspection b. Removal c. Installation
INITIAL SETUP

Test Equipment References

NONE NONE

Equipment

Special Tools Condition Condition Description

Torque wrench Para

3-76. Expansion tank - Removed

Material/Parts Special Environmental Conditions

Gasket P/N 5193113 NONE

Personnel Required General Safety Instructions
1 NONE

LOCATION ITEM ACTION REMARKS
INSPECTION
1. Balance a. Cover Inspect for cracks and

weight breaks.

cover

b. Gaskets Inspect for leaks.

REMOVAL

2. a. Expan- Remove. Refer to para-
sion tank grap

3-1404
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3-83. BALANCE WEIGHT COVER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
Screws Remove two places. Screws are 3/8-
(1), 24 x 2 1/2 inch.
lockwashers
(2), and flat
washers (3)
Screws Remove two places. Screws are 3/8
(4), 16 x 3 1/2 inch.
lockwashers

(5) and flatwashers (6)

Screws Remove nine places.
(7),

lockwashers (8)

and flat-washers (9)

Cover Remove.
(10)
Gasket Remove.
(11)

Screws are 3/8
24 x 2 3/8 inch.

Discard gasket.
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3-83. BALANCE WEIGHT COVER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3. a. Gasket Attach to balance weight Use Scotch Ad-

(112) cover hesive #4027.

b. Cover Align holes with holes in
(20) engine.

c. Screws Install in holes 2,3,4,5, Screws are 3/8-
(7), 7,9,10,11 and 13. 24 x 2 3/8 inch.
lockwash- Tighten finger
ers (8), tight.
and flat-

washers (9)

d. Screws Install in holes 8 and Screws are 3/8-
(4), 12. 16 x 3 1/2 inch.
lockwash- Tighten finger
ers (5) tight.
and flat-

washers (6)

e. Screws Install in holes 1 and Screws are 3/8-
(Q), 6. 24 x 2 1/2 inch.
lockwash- Tighten finger
ers (2) tight
and flat-

washers (3)

f. Screws Tighten in sequence shown Tighten to 25-
1,4 30 Ib-ft (34-
and 7) 41 Nm) torque.

3-1406
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3-83. BALANCE WEIGHT COVER-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

TIGIITE"-C]H.E JEGUERCE

g. Expan- Reinstall. Refer to para-
sion grapt 3-76]
tank

3-1407
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TM 55-1905-220-14-5

This task covers:

a. c. Repair
b. d. Installation
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
Chain hoist
NONE
Material/Parts Special Environmental Conditions
Gasket kit P/N 5193116 or NONE
5193113
Personnel Required General Safety Instructions
2 NONE
LOCATION ITEM ACTION REMARKS
INSPECTION
1.  Lifter a. Eye Inspect for breaks, Replace if
brackets bolts cracks and signs of defective.
wear.
b. Rear Inspect for breaks, Replace if
engine cracks and signs of defective.
Bracket weatr.
2. Supports a. Front 1. Inspect for missing Replace.
Engine or damaged parts.
supports
2. Inspect for a spongy Replace.

or defective spacer or
mounting cushions.

3-1408
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3-84. LIFTER BRACKETS AND SUPPORTS-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSPECTION (Cont) |

b. Generator 1. Inspect for missing Replace.
Support or damaged parts.
2. Inspect for a spongy Replace.
or defective mounting
insulator.
REMOVAL
3. Eyebolts a. Nut (1) Loosen.
b. Eye bolt Unscrew.
)
4. Rear a. Screw (3) Remove.
Engine and lock-
bracket washers (4)
b. Rear Remove. Discard gasket.
bracket (5) and
gasket (6)

3-1409
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3-84. LIFTER BRACKETS AND SUPPORTS-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION
5.  Rear Bracket (5), Install. Use new gasket.
Engine gasket (6),
bracket screws (3)
and lock-
washers (4)
6. Eye bolts Eye bolt Install.

7. Engine
Supports

(2) and nut (1)

NOTE
The following require the use of the chain hoist.
a. Cotter Remove.

pin (7),
castle nut (8)
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3-84. LIFTER BRACKETS AND SUPPORTS-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

REPAIR (Cont) |

b. Cushion
(9) and bevel
washer (10)

Remove.

c. Bolt Remove.
(11), cushion
washer (12), spacer
(13) and shim (14)

d. Shim (14),
spacer (13),
cushion washer (12)
and bolt (11)

Replace.

3-1411
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3-84. LIFTER BRACKETS AND SUPPORTS-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont) |

8.

Generator
Supports

Bevel

washer (10),
cushion (9),

nut (8)

and cotter pin (7)

Screw

(15), lockwasher
(16) and flat-washer
(17)

Mounting
insulator (18),
insulator.
washer (19),
insulator
spacer (20) and
bushing (21)

Screw

(15),
lockwasher (16)
and flat-washer
17)

Bushing
(21),

spacer (20),
washer (19)
and insulator
(18)

Replace.

Remove.

Remove.

Assemble and feed up
through engine bed.

Place on screw and
feed up to generator.

3-1412
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3-84. LIFTER BRACKETS AND SUPPORTS-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |




TM 55-1905-220-14-5

3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS.

The one-piece, water cooled exhaust manifold is cast with an integral water jacket surrounding the exhaust
chamber. The diameter of the exhaust chamber increases uniformly from one end to the other where it terminates in a
flange to which an elbow and flexible exhaust connection is attached. A portion of the engine coolant is by-passed from
the water manifold into the rear end of the jacket surrounding the exhaust manifold and is discharged from the forward
end through a tube into the lower section of the expansion tank. A drain cock is installed in the bottom of the manifold for
draining the water jacket. A plug is provided in the bottom of the exhaust outlet elbow for draining moisture condensed
from the exhaust gases.

This task covers:

a. Removal c. Repair
b. Inspection d. Installation
INITIAL SETUP
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
Torque Wrench
NONE
Material/Parts Special Environmental Conditions

Gasket kit P/N 5193113 NONE

Personnel Required General Safety Instructions
2 NONE
LOCATION ITEM ACTION REMARKS

REMOVAL

1. Exhaust a. Drain Open to drain water.
System cock (1)
b. Pipe Remove to drain water.
plug (2)

3-1414
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
2. By-pass a. Hose Loosen.
Hoses clamps (3)
b Hose (4) Remove.
c. Screws Remove. Discard gasket.
(5), lockwashers
(6), tubing (7)
and gasket (8)
d. Hose Loosen.
clamps (9)
e. Hose Remove.
(10)
f. Elbow Unscrew.
(11)

3-1415
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

REMOVAL (Cont)

3.

Elbow

Screws Remove.
(12) and lockwashers
(13)

Screws Remove.
(14) and lockwashers
(15)

Elbow Separate.
(16) and exhaust
manifold (17)

Gasket Remove.
(18)

3-1416

Discard.
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
4.  Exhaust Nuts Remove on both ends of

manifold (29), manifold.

crab washers
(20), intermediate
washers (21)

and flat-washers
(22)

Nut (23)
and flat-washer
(24)

Nut (25)
and flat washer
(26)

Manifold
(17)

Unscrew to end of stud.

Remove.

Pull away from engine as
far as possible.

K

3-1417
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

e. Nut (23) Remove.
and flat-washer
(24)

f. Manifold Remove. Discard gasket.
(17) and

gasket (27)

g. Studs Remove if necessary.
(28)
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont)
5.  Elbow Elbow (16) Unscrew from exhaust pipes.
INSPECTION
6. Exhaust Remove the loose scale
manifold and carbon that may have
and elbow accumulated on the internal

Studs (28)

walls of the manifold and elbow.

Inspect for damage and Replace if dam-
stripped threads. aged.

3-1419
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR
7. Cover Nuts Remove. Discard gasket.
Plate (29),
(plain) lockwashers (30),
cover (31) and
gasket (32)
Studs Remove if necessary.
(33)
Studs (33) Install.
Gasket Reassemble. Use new gasket.
(32), cover
(31), lockwashers
(30) and nuts (29)
8. Cover Nuts Remove. Discard gasket.
Plate (34),
(large lockwash-
tapped ers (35),
hole) cover plate (36)

and gasket (37)

Studs
(38)

Studs
(38)

Remove if necessary.

Install.

3-1420
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

REPAIR (Cont) |

9. Cover
Plate
(small
tapped
hole)

Gasket Reassemble.
(37), cover

plate (36),

lockwash-

washers

(35) and nuts (34)

Nuts Remove.
(39),

lockwash-

ers (40),

cover plate

(41) and

gasket (42)

3-1421

Use new gasket.

Discard gasket.
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3-85. EXHAUST MANIFOLD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR (Cont) |

Drain Remove.

cock (1)

Studs Remove if necessary.

(43)

Studs Replace.

(43)

Drain Install.

cock (1)

Gasket Reassemble.

(42), cover plate
(41), lockwashers
(40) and nuts (39)

3-1422
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3-85. EXHAUST MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION

10. Studs Studs (28) Replace. Drive in to
25-40 ft-Ib
(37.2-59.5 kg/m)
torque.
11. Elbow Elbow (16) Reinstall on exhaust
pipe.
12. Exhaust a. Gasket Place over studs and Use new gasket.
manifold (27) against cylinder head.
b. Exhaust Position on studs (28)
manifold so that 1/2 inch (27 cm)
(a7) of the stud threads ex-

tends beyond the mounting
flanges of the manifold
legs.

3-1423
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3-85. EXHAUST MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

INSTALLATION (Cont) |

c. Beveled
washer
(24) and
nut (23)

Rotate nut several turns.

MANIFOLD

NOTE

The beveled washers are installed so that the outer diameter will rest against the manifold and the

crown of the washer will be next to the nut.

d. Exhaust
manifold
(17)

e. Beveled
washer
(26) and
nut (25)

f. Flat

washers (22),
interme-
diate
washers

(21),

crab

washers

(20) and

nuts (19)

g. Nuts (19,
23 and
25)

Slide up against cylinder

head.

Install.

Install.

Tighten with the center
nut and working alter-

nately toward each end.

3-1424

Torque nuts to
30-35 Ib-ft
(446t052.1
kg/m).
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3-85. EXHAUST MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

NOTE
If the cylinder head was removed from the engine, do not tighten the manifold nuts until AFTER the
head is reinstalled. Otherwise, interference may be encoun-tered between the manifold and cylinder
block bosses which serve as a support for the manifold when the cylinder head is installed.

h. Elbow Align holes with exhaust Use new gasket.
(16) and manifold.
gasket
(18)

i. Screws Install.
(14) and
lockwash-
ers (15)

j- Screws Install.
(12) and
lockwash-
ers (13)
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3-85. EXHAUST MANIFOLD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

k. Drain Install.
plug (2)

[.  Tubing Install. Use new gasket.
(7), gas-
ket (8),
screws
(5) and
lockwash-
ers (6)

m. Hose (4) Install. Install.
and
clamps

3)

n. Elbow Install.
(11)

0. Hose Install.

3-1426/(3-1427 blank)
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3-86. VALVE ROCKER ARM COVER - MAINTENANCE INSTRUCTIONS.

The valve rocker cover assembly completely encloses the valve and injector rocker arm compartment at the top of the
cylinder head. The top of the cylinder head is sealed against oil leakage by a gasket located in the flanged edge of the

cover.

This task covers:

Service
d. Repair
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
NONE
NONE

Material/Parts
Gasket part of kit
P/N 5193116 and
P/N 5193113

Personnel Required

1

Special Environmental Conditions

NONE

General Safety Instructions

Observe all CAUTIONS and WARNINGS.

LOCATION ITEM

ACTION

REMARKS

CLEANING
1. Rocker Cover (1)
arm
cover
REMOVAL
2. Rocker a. Knobs
arm cover (2)
b. Cover

1)

Clean before removal.

Loosen.

Lift cover from cylinder
head.

3-1428
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3-86. VALVE ROCKER ARM COVER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

c. Gasket Remove. Discard gasket.
3) Clean inside
of cover.
INSTALLATION
3.  Rocker a. Gasket Place on cylinder
arm 3) head. Use new gasket.
cover
b. Cover Replace on cylinder
(1) head.
c. Knobs Tighten.
)
REPAIR
4.  Knobs a. Slotted Remove.
roll
spring
pin (4)
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3-86. VALVE ROCKER ARM COVER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont) |

Washer
©)

Knob
(2) and
screw

(6)

Knob
(2) and
screw

(6)

Washer
(5),
slotted
roll
spring
pin (4)
and knob

(2)

Remove.

Disassemble.

Assemble.

Reassemble in cover.
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS.

a. The fuel injector control tube assembly is mounted on the cylinder head and consists of a control tube, injector
rack control levers, a return spring and injector control tube lever mounted in two bracket and bearing assemblies
attached to each cylinder head.

b. The injector rack control levers connect with the fuel injector control racks and are held in position on the control
tube with two adjusting screws. The return spring enables the rack levers to return to the no-fuel position. The injector
control tube lever is pinned to the end of the control tube and connects with the fuel rod which connects with the engine
governor.

This task covers:

a. Testing c. Installation e. Installation
b. Removal d. Reassembly
INITIAL SETUP:
Test Equipment References
NONE paragrar 6 for
removal of control tube links.
Equipment
Special Tools Condition Condition Description
Para
NONE
Governor Maintenance
Instructions
3-86 Rocker Arm Cover removal
Material/Parts Special Environmental Conditions
NONE NONE
Personnel Required General Safety Instructions
1 NONE
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
1. Rocker Cover Remove. Refer to para-
arm grapH 3-86]
cover
Control Inspect for broken
tube springs, loose levers
and bent or damaged
control tubes.
Fuel Inspect for wear or Refer to para-
rod damage. grap for
replacement.
2. Control Cotter Remove.
tube pins
1),
and
link
pin
)
Fuel Remove from control One end of fuel
rod lever (4). rod will remain
3 connected in-
side the gov-
ernor. Refer
to paragraph
[3-66] for re-
moval.
Screws Remove.
()
and
lock-
washers
(6)
Rack Disengage from injector Lift the con-
levers control tubes. trol tube as
(7) sembly from
the cylinder
head.
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

‘® .
@@ﬁl
.%

DISASSEMBLY

NOTE

The injector control tube, one mounting bracket, a spacer and injector control tube lever, are available
as a service assembly. When any part of this assembly needs replacing, it is recommended the

complete service assembly be replaced. The following procedure includes complete disassembly and
reassembly.
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

DISASSEMBLY (Cont) |

3.

Control
tube

REASSEMBLY

4,

Control
tube

Bracket

(8)

Spring
9)

Adjust
ing
Screws
(10)

Levers

(7)

Bracket
(11)

Pin
12)

Control
lever

(4)

Control
tube
(13)

Spring
(9),
bracket
(8),
control
tube
(13)

Control
Lever
(4) and
pin
12)

Remove.

Remove.

Remove.

Remove.

Remove.

Remove.

Remove.

Remove.

Reassemble.

Install on control tube.
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REASSEMBLY
c. Levers Assemble on control tube. Levers to face
(7) and the rear brac-
adjust- ket position.
Ing Turn adjusting
screws screws in far
(20) enough to pos-
ition the lev-
ers on the con-
trol tube.
d. Bracket Install. (11)
e. Spring Attach the curled end of
(9) the spring to the lever,

and the extended end of
the spring behind the
front bracket.

f. Bracket Install.
(8
NHH
I
!
R\%
k\‘\& =
s f o5
]
13 T
;&3‘% ;4 ﬂ:z
10 AIEL R 2
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION

5.

Control a. Levers Engage in injector con-
tube (7) trol racks.

b. Bracket Align holes in cylinder
(8) head.

c. Screws Install.
(5) and
lock-
washers
(6)

d. Control Check to be sure that
tube it is free in the

brackets.

e. Fuel Install.
rod
(3),
link
pin
)
and
cotter
pins
1)

CAUTION

Screws are ¥4
20 x 5/8. Tor-
que to 10-12
Ib. ft. (14-
16 Nm).

Tap the control
lightly to

align the bear-
ings in the
brackets.

Be sure the injector rack control levers can be placed in a no-fuel position before re-starting the

engine.
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3-87. FUEL INJECTOR CONTROLS - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

3-1437



3-88. OIL PAN, DIPSTICK AND OIL FILLER - MAINTENANCE INSTRUCTIONS.

The maintenance instructions for the oil pan, dipstick and oil filler are contained in the following paragraphs:

DESCRIPTION

Oil Pan and Dipstick
Oil Filler

PARAGRAPH

3-88.2

3-88.1. OIL PAN, DIPSTICK AND OIL FILLER - MAINTENANCE INSTRUCTIONS.

a. A ribbon type oil level dipstick is used to determine the quantity of oil in the engine oil pan.

located in an opening in the cylinder block which leads to the oil pan.

b. The oil should never be allowed to drop below the LOW mark; nor is anything gained by having it above the
FULL mark. The oil level should be checked in the engine crankcase with the engine stopped a minimum of ten (10)

minutes to permit oil in various parts of the engine to drain back into the crankcase.

This task covers:

a. Removal
b. Cleaning

c. Inspection
d. Installation

INITIAL SETUP:

Test Equipment
NONE

Special Tools

Torque wrench Pump,

Hand NSN-

4930-00-263-9886
Material/Parts

Gasket kit P/N 5196375
Oil, MIL-L-2104 Type OE/HDO

Personnel Required

1

References
NONE
Equipment

Condition Condition Description
Para

NONE

Special Environmental Conditions

Do not drain oil into bilges. Use
oil separation and recovery system
to collect drained oil.

General Safety Instructions

Observe all CAUTIONS and WARNINGS.

3-1438
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3-88.1. OIL PAN AND DIPSTICK - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

REMOVAL
1. Side of NOTE
cylinder
block Engine contains 12.7 quarts (12.02 liters) of oil.
a. Oildip Remove.
stick (1)
b. Dipstick Remove.
guide (2)
c. Dipstick Remove.

adaptor (3)
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3-88.1. OIL PAN AND DIPSTICK - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

CAUTION
Do not damage oil pump piping and inlet screen.

2. Oil a. Bolt Remove.
pan set

(4)

b. Oil Remove.
pan

()

c. Oil Remove.
pan
gasket
(6)

d. Drain Remove. If necessary,
plug due to leaks.

(7)

CLEANING

3. Oil Gasket Remove oil pan gasket Discard gasket.
pan (6) from cylinder block and
oil pan.
WARNING

Wear eye protection when using compressed air.

Clean oil pan (interior)
with fuel oil and dry
thoroughly with com-
pressed air.
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3-88.1. OIL PAN AND DIPSTICK - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
4. Oil Inspect for large dents, Place on sur-
pan mis-aligned flanges, or face plate or
(5) raised surfaces surround- other large
ing bolt holes. If flat surface
either pan leaks through to inspect.

cracks, dents or other
imperfections, replace
pan.

INSTALLATION

CAUTION

Do not damage oil pump piping and inlet screen.

5. Oil a. Oil Install.
pan pan

gas-

ket

(6)
E
£
5
&
?,F

cavei.

]

LT T
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3-88.1. OIL PAN AND DIPSTICK - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

INSTALLATION (Cont) |

6. Side
of
cyl-
inder
block

Oil
pan

()

Bolt
sets

(4)

Dip-
stick
adaptor

3)

Dip-
stick
Dip-
Stick
(1)

4

e
e

wara

o - R A

ETE PR Er N T T A e T

an

:

Install.

Install.

Install.

Slide into dipstick
adaptor (3). tube (2)

Insert.

Tighten bolt
sets to 10-12
Ib. ft. (13.6
nm) torque.
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3-88.1. OIL PAN AND DIPSTICK - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

7. Oil Oil Refer to lube oil chart Engine con-
filler for oil types. tains 12.7
tube quarts
assem- (12.02
bly liters).

8. Side of Oil dip- Remove dipstick (1) and
cylinder stick wipe with rag. Re-insert
block dipstick into tube (2),

and remove. Read oil
level and return dipstick.
Add enough oil to bring
level to full mark.

9. Start Check for leaks around Operate for
engine. gasket and see that oil at least 5
pressure is normal. minutes.

3-1443



TM 55-1905-220-14-5

3-88.2. OIL FILLER - MAINTENANCE INSTRUCTIONS.

This task covers:

a. Inspection

b. Replacement

INITIAL SETUP:

Test

NONE

Special Tools
NONE

Material/Parts
NONE

Personnel Required

Equipment References

NONE

Equipment
Condition Condition Description
Para

NONE

Special Environmental Conditions

NONE

General Safety Instructions

1 Observe all CAUTIONS and WARNINGS.
LOCATION ITEM ACTION REMARKS
INSPECTION
1. Blower a. Oilfil- . Check for dents or

drive ler tube cracks.
support

b. Oil fil-
ler cap

c. Blower
Drive
support

. Check for leaks.

. Check for dents or

cracks.

. Check for leaks.

. Check tightness of

cap.

. Check for leaks.

. Check for dents or

cracks.
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3-88.2. OIL FILLER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPLACEMENT
2. Qil filler a. Turn counter-clockwise cap

to remove.

b. Lift off oil filler Qil filler cap
tube (2) and let it (1) is attached
hang onto the tube to the oil fil-
side. ler tube (2) by

the oil filler
cap hook (3).
Do not remove
oil filler cap
hook (3) unless
replacing the
oil filler cap
(2).

!
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3-88.2. OIL FILLER - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPLACEMENT (Cont) |
WARNING
Wear eye protection when using compressed air.
3. Oilfil- Qil filler Remove from oil filler Replace, if
ler tube tube strain- tube (2) and blower drive necessary.
er (4) support (5). Clean thoroughly
with clean fuel
oil and dry with
compressed air.
4, Oil filler a. Install oil filler
tube tube strainer (4)

into oil filler tube
(2) and blower drive

support (5).

b. Fill oil filler tube

with oil.

c. Replace oil filler
cap (1) and turn
clockwise to close.

3-1446/(3-1447 blank)

Fill to proper
level by check-
ing the dip-
stick.

Make sure oil
filler cap hook
(3) is on the
inside of the
oil filler tube

).
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3-89. CYLINDER HEAD - MAINTENANCE INSTRUCTIONS.

LOCATION ITEM ACTION REMARKS

a. The cylinder head, one on each cylinder bank, is a one-piece casting securely held to the cylinder block by
special bolts. The exhaust valves, fuel injectors and the valve and injector operating mechanism are located in the
cylinder head.

b. Four exhaust valves are provided for each cylinder. Exhaust valve seat inserts, pressed into the cylinder head,
permit accurate seating of valves under varying conditions of temperature and prolong the life of the cylinder head.

c. To ensure efficient cooling, each fuel injector is inserted into a thin-walled tube, which passes through the water
space in the cylinder head. The lower end of the injector tube is pressed into the cylinder head and flared over; the upper
end is flanged and sealed with a neoprene seal. The sealed upper end and flared lower end of the injector tube prevent
water and compression leaks.

d. The exhaust passages from the exhaust valves of each cylinder lead through a single port to the exhaust
manifold. The exhaust passages and the injector tubes are surrounded by engine coolant. Cooling is further ensured by
the use of water nozzles pressed into the water inlet ports in the cylinder head. The nozzles direct the comparatively cool
engine coolant at high velocity toward the sections of the cylinder head which are subjected to the greatest heat.

e. The fuel inlet and outlet manifolds are cast as an integral part of the cylinder heads. Tapped holes are provided
for connection of the fuel lines at various points along each manifold.

f. To seal compressions between the cylinder head and the cylinder liner, separate laminated metal gaskets are
provided at each cylinder. Water and oil passages between the cylinder head and cylinder block are sealed with
synthetic rubber seal rings which fit into counter-bored holes in the block. A synthetic rubber seal fits into a milled groove
near the perimeter of the block. When the cylinder head is drawn down, a positive leakproof metal-to-metal contact is
assured between the head and the block.

g. Cylinder Head Maintenance

(1) The engine operating temperature should be maintained between 1608 - 1858F (718 to 858C), and the
cooling system should be inspected daily and kept full at all times. The cylinder head fire deck will overheat and crack in
a short time if the coolant does not cover the fire deck surface. When necessary, add water very slowly to a hot engine
to avoid rapid cooling which can result in distortion and cracking of the cylinder head and block.

3-1448
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3-89. CYLINDER HEAD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

(2) Abnormal operating conditions or neglect of certain maintenance items may cause cracks to develop in the
cylinder head. A careful inspection should be made to find the cause and avoid a recurrence of the failure.

(3) Unsuitable water in the cooling system may result in lime and scale formation and prevent proper cooling.
The cylinder head should be inspected around the exhaust valve water jackets. This can be done by removing an
injector tube. Remove such deposits from the cooling system of the engine by using a reliable non-corrosive scale
remover. A similar condition can exist in the cylinder block and other components of the engine.

(4) Loose or improperly seated injector tubes may result in compression leaks into the cooling system and in
loss of engine coolant. The tubes must be tight to be properly seated.

(5) Both excessive fuel in the cylinders and overtightened injector clamp bolts can cause cracks in the cylinder
head. Always use a torque wrench to tighten the bolts to the specified torque.

(6) Certain service operations on the engine require removal of the cylinder head:

(a) Remove and install pistons. (Refer to|paragraph 3-96)!
(b) Remove and install cylinder liners. (Refer to[paragraph 3-96).

(c) Remove and install exhaust valves. (Refer to[paragraph 3-90.2)

(d) Remove and install exhaust valve guides. (Refer to|para-graph 3-90.2)|

(e) Replace fuel injector tubes. (Refer to[paragraph 3-89.1)!
(f) Install new cylinder head gaskets and seals. (Refer to[paragraph 3-89.1).
(g) Remove and install camshaft. (Refer td paragraph 3-91).
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3-89.1. CYLINDER HEAD - MAINTENANCE INSTRUCTIONS.

This task covers:

a. Removal e. Repair
b. Disassembly f. Assembly
c. Cleaning g. Pre-Installation Inspection
d. Inspection and Repair h. Installation
INITIAL SETUP:
Test Equipment References
Straight edge NONE
Feeler edge
Equipment
Special Tools Condition Condition Description
Para
Torque Wrench
| 3-66! Governor
Fuel Lines
Fuel Injectors
3-76] Water Connections
Water Manifold
Thermostat and Housing
[3-85 Exhaust Manifold
Rocker Arm Cover
Injector Controls
3-90 Valve and Injector

Material/Parts

Gasket Kit P/N 5193116 or
5193113

Personnel Required

operating mechanism
Special Environmental Conditions

Do not dump oil in bilges. Use oil
recovery system to collect oil.

General Safety Instructions

2 Observe all CAUTIONS and WARNINGS.
LOCATION ITEM ACTION REMARKS
REMOVAL
1. Exhaust Exhaust Disconnect. Refer to para-

manifold piping graph| 3-85|
2. Cylinder Fuel Disconnect. Refer to para-
head lines graph3-72]
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3-89.1. CYLINDER HEAD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

3.  Thermostat Hose a. Loosen hose clamps. Refer to para-
housing grap
cover b. Remove hose.

4.  Water by- Water by- a. Loosen hose clamps
pass tube pass tube

b. Remove tube.

5.  Thermostat Thermo- Remove. Refer to para-
housing stat grap
assembly housing

assembly

6. Cylinder Valve Remove. Clean before
head rocker removal.
cover

Refer to para-
graph[3-86.

7.  Cylinder Governor Remove. Refer to para-
head cover graph 3-66|

8. Injector Fuel rod Disconnect and Refer to para-
control remove. graph_3-87]
tube lever
and gover-
nor

9. Fuelrod Hose Loosen and slide
cover clamps hose up on fuel

rod cover toward
governor.

10. Cylinder a. Exhaust Remove. Refer to para-
head mani- graph{ 3-85

fold

b. Water Remove. Refer to para-
mani- graph| 3-77]
fold

11. Injector Injector Remove. Remove as an
control control assembly. Re-
tube and tube and fer to para-
brackets brackets grap
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3-89.1. CYLINDER HEAD - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

12.

NOTE

e If the cylinder head is to be disassembled for reconditioning of the exhaust valves and valve seat
inserts or for a complete overhaul, remove fuel pipes and injectors at this time. See[paragraph 3-
[71] for removal of the injectors.

e Check the torque on the cylinder head bolts and stud nuts (if used) before removing the head.
Then, remove the bolts and nuts and lift the cylinder head from the cylinder block. If interference
is encountered between the rear end of the right-bank cylinder head and any of the flywheel
attaching bolts, loosen the bolts. Checking the torque before removing the head bolts and
examining the condition of the compression gaskets and seals after the head is removed may
reveal the causes of any cylinder head problems.

CAUTION

When placing the cylinder head assembly on a bench, protect the cam followers and injector spray
tips, if the injectors were not removed, by resting the valve side of the head on 2 inch (5.08 cm) wood
blocks.

Cylinder a. Bolts Remove fourteen bolts.
head (1)

b. Head Remove. Requires two
(2) persons.

c. Oil Remove. Discard.
seal

ring (3)

d. Seal Remove ten rings. Discard.
rings
(water
hole)

(4)
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |

Seal Remove. Discard.

ring (end

water

hole) (5)

Compres- Remove six gaskets. Discard.

sion gaskets (6)

Oil and Remove. Discard.

water gasket (7)

Exhaust Remove.
valves

Valve and Remove.
injector

operating mechanism

Refer to para-
graph 3-87.2.

Refer to para-
grap
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

13. Engine Engine oil Remove oil. Pump oil into a suitable con-
tainer. Removing the oil will
remove any coolant that may
have worked its way to the oil
pan when the head was
removed.

NOTE

Do not drain oil into bilges. Use oil separation and recovery system to collect used oil.

DISASSEMBLY

14. Cylinder a. Screws Remove three places.
Head (8), and
flat washers (9)
b. Governor Remove three places. Discard gas-
hole kets.

covers (10), and
gaskets (11)

c. Screws Remove.
(12), and
governor tapped
hole cover (13)

d. Pipe Remove seven plugs. Plugis a %
plugs inch raised
(14) square drive.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
DISASSEMBLY (Cont) |
Oil Remove four plugs. Plug is a spe-
gallery cial 3/8-16.
plugs (15)
Fuse Remove.
plug (16)
Plugs Remove four plugs. Plug is a spe-
(a7) cial 7/16-14.
Pipe Remove two plugs. Plug is a 3/4
plugs inch square
(18) drive.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
DISASSEMBLY (Cont) |
Cup DO NOT REMOVE, unless
plugs damaged. Cup plugs are
(29 located in six places.
and 20)
Pipe Remove five plugs. Plug is a
plugs 1/4-18.
(21)
Pipe Remove one plug. Plugis a
plug 3/8-18.
(22)
Valve Remove. Refer to para-
insert graph_3-90.2]
. Valve Remove. Refer to para-
guide graph 3-90.2
Fuel Remove if heavily coated Refer to para-
injector with scale. grap
tube (23)
Fuel Remove six.

pipe connectors
(24), and washer (25)

Water Remove if heavily coated
nozzle with scale. The water
(single nozzle (single outlet) is
outlet) located in four places.
(26)

Water Remove if heavily coated
nozzle with scale. The water
(double nozzle (double outlet) is
outlet) located in ten places.
(27)
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

CLEANING

15. Cylinder After the cylinder head has been
head disassembled and all of the plugs

(except cup plugs) have been removed,
thoroughly clean the head.
If the water passages are heavily
coated with scale, remove the
injector tubes and water nozzles.
(Refer to|paragraph 3-89.2])

WARNING

Wear eye protection when using compressed air.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

CLEANING (Cont) |

Clean all of the cylinder head components
with fuel oil and dry them with compressed air.

INSPECTION and REPAIR

16. Cylinder 1. Pres- a. Seal off the water holes
head sure in the head with steel
check plates and suitable rubber
cylin- gaskets secured in place
der with bolts and washers.
head. Drill and tap one of the
cover plates for an air hose connection.
\E
ATR HOSE. '

RUBBER
GRIKET
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

INSPECTION AND REPAIR (Cont)

. Install scrap or dummy injectors

to ensure proper seating of the
injector tubes. Dummy injectors

may be made from old injector

nuts and bodies (the injector

spray tips are not necessary).

Tighten the injector clamp bolts to 20-
25 Ib-ft (27-34 Nm) torque.

. Apply 80-100 psi (552-689 kpa)

air pressure to the water jacket. Then
immerse the cylinder head

in a tank of water, previously heated
to 180°- 200°F (82°-93°C),

for about twenty minutes to
thoroughly heat the head.

Observe the water in the tank

for bubbles which indicate a leak

or crack. Check for leaks at the

top and bottom of the injector

tubes, oil gallery, exhaust ports,

fuel manifolds and at the top and
bottom of the cylinder head.

. Relieve the air pressure and remove

the cylinder head from the water tank.
Remove the plates, gaskets, and
injectors and dry the head with
compressed air.

. If the pressure check revealed any

cracks, install a new cylinder head.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

[INSPECTION AND REPAIR (Cont) |

2.

Check the
bottom
(fire deck)
of the cyl-
inder head
for flat-
ness.

a.

Use a heavy, accurate,
straight-edge, and feeler
gage, to check for trans-
verse warpage at each end,
and between all cylinders.
Also check for longitudi

nal warpage in six places.
Refer to table for maximum
allowable warpage.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

INSPECTION AND REPAIR (Cont) |

Maximum Longitudinal Warpage

Maximum Transverse Warpage

INCHES

CENTIMETER INCHES

CENTIMETER

.010

.025 .004

.010

b. Use the measurements
obtained and the limits
given in the table as a
guide to determine the

adviseability of reinstall-

ing the head on the engine

or of refacing it. The number
of times a cylinder head may
be refaced will depend upon
the amount of stock previously
removed.

If the cylinder head is to be refaced,
refer to Direct Support Maintenance.

CAUTION

When a cylinder head has been refaced, critical dimensions such as the protrusion of valve
seat inserts, exhaust valves, injector tubes and injector spray tips must be checked and

corrected. The push rods must also be adjusted to prevent the exhaust valves from striking
the pistons after the cylinder head is re-installed in the engine.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

INSPECTION AND REPAIR (Cont) |

17. Exhaust
valve
areas

18. Cam fol-
lower

19. Water
holes

Exhaust Inspect.
valve

seat inserts

and valve guides

Cam fol- Inspect for scoring
lower or weatr.
bores

Water Check that they are
hole not loose.

nozzles

(single

outlet)

(26),

and

(double

outlet)

(27)
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Refer to para-

graph 3-90.2

Light score

marks may be

cleaned up with

crocus cloth wet

with fuel oil. Measure

the bore diameter.

The cam follower-to-
cylinder head clearance
must not exceed .006 inch
(.015 cm) with used parts
(refer to specifications).

If the bores are excessively
scored or worn, replace the
cylinder head.

Replace, if
necessary, as
follows:

a. Remove the
old nozzles.

b. Make sure the
water inlet
ports in the cylinder
head are clean and
free of scale.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

The water holes

at each end of

the head may be cleaned
up with

a 1/2 inch

(1.27 cm) drill

and the intermediate
holes may be cleaned
up with a 13/16

inch (2.063 cm) drill.
Break the edges of the
holes slightly.

c. Press the nozzles
in place with the nozzle
openings parallel to
the longitudinal
center-line.

Press the nozzles flush

to .0312 inch (.0792 cm)
recessed below the surface
of the cylinder head.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont) |

20.

Studs

Water
manifold
studs
(28), and
exhaust
manifold
studs
(29)

Replace broken or
damaged studs.
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d. Check to make

sure the noz-
zles fit tight.

If necessary,
use a wood

plug or other
suitable tool

to expand

the nozzles,

or tin the out-
side diameter
with solder to
provide a tight fit.
If solder is used,
make sure the
orifices in the
nozzles are

not closed

with solder.

Apply sealant
to the threads
of new studs
and drive them
as follows:
water manifold
cover studs

(28) to 10-25 Ib-
ft (14-34 Nm) torque,
exhaust manifold
studs (29) to 25-40 Ib-ft
(34-54 Nm) torque.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR (Cont) |
21. Pilot Pilot Pilot sleeves have been The sleeves,
sleeve sleeves added to the head moun- which act as a
(30) ting bolt holes at each hollow dowel to

end of the cylinder
heads. Make sure the
sleeves are flush or re-
cessed below the fire
deck of the cylinder
head. Replace damaged
sleeves.

provide a

closer fit be-

tween the mount-

ing bolts and

the cylinder

head, help to

guide the head

in place with-

out disturbing the seals
and gaskets.

22. Overall Inspect all other compon-

ents removed from the cyl-

inder head.

3-1465



TM 55-1905-220-14-5

3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

ASSEMBLY

23.

NOTE

If a service replacement cylinder head is to be installed, it must be thoroughly cleaned of all
rust preventive compound, particularly inside the integral fuel manifolds, before installing the
plugs. A simple method of removing the rust preventive compound is to immerse the head in
solvent, oleum or fuel oil. Then scrub the head and go through all of the openings with a soft
bristle brush. A suitable brush for cleaning the various passages in the head can be made by
attaching a 1/8" (.3175 cm) diameter brass rod to a brush. After cleaning, dry the cylinder
head with compressed air.

CAUTION
Apply a small amount of "dual purpose” sealer to the threads of the plugs only. Work the
sealant into the threads and wipe the excess with a clean lintless cloth so that sealant will not
be washed into the fuel and oil passages.

Cylinder a. Pipe Install one plug. Tighten to (18-
head plugs 22 Ib-ft),
(22) (24.4-29.8 Nm).
b. Pipe Install five plugs. Tighten to (14-
plugs 16 Ib-ft),
(21) (18.9-21.7 Nm).
c. Pipe Install two plugs. Tighten to
plugs flush or 1/8
(18) inch recessed.
d. Pipe Install seven plugs. Tighten to (14-
plugs 16 Ib-ft),
(14) (18.9-21.7 Nm).
e. Plugs Install four plugs.
(17)
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

ASSEMBLY (Cont) |

f. Fuse Install. Tighten.
plug (16)

NOTE

Apply sealant to threads of pipe plugs 14, 20 and 21.

g. Cup Drive into head. Flush to .0625
plugs inch (.1588 cm)
(29 below the sur-
and face of the
20) cylinder head.
h. OQil Install twelve plugs. Must not pro-
gallery trude, more
plugs than .0625
(15) inch (.1588 cm),

and a .2187 inch

(.5555 cm) diameter

rod placed in the vertical oil
feed hole must pass the in-
ner face of the plug.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

ASSEMBLY (Cont) |

i. Fuel Install twelve. Use new wash-
pipe ers. Tighten
connec- to 40-45
tors Ib. ft, (59-61
(24), Nm), torque.
and washers
(25)

j- Screws Install.

(12), and governor
tapped hole
cover (13)
k. Governor Install three covers. Use new gaskets.

hole cover (10),
gasket (11),
screws (8),

and flat washers

(9)

24. Fuel Tubes Install. Refer to para-
injector graph 3-89.2
tubes

25. Cylinder a. Exhaust Replace. Refer to para-
head valve graph_3-90.2

guides
b. Cam fol- Replace. Refer to para-
lowers graph 3-90.1
c. Exhaust Replace. Refer to para-
valves graph 3-90.2
d. Rocker Replace. Refer to para-
arm as- graph 3-90.1
semblies
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

ASSEMBLY (Cont) |

NOTE

The fuel injectors, fuel pipes, injector control tube assembly and water manifold can be
installed at this time or after the cylinder head is in-stalled on the engine.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

PRE-INSTALLATION INSPECTION

26.

Engine

Make the following

inspections just prior to instal-
ling the cylinder head whether
the head was removed to service
only the head or to facilitate

other repairs to the engine.

1.

Check the cylinder
liner flange heights
with relationship to
the cylinder block.

Make sure the piston
crowns are clean and
free of foreign material.

Make sure that each
push rod is threaded
into its clevis until
the end of the push
rod projects through
the end.

Check the cylinder block

and cylinder head gasket
surfaces, counterbores and
seal grooves to be sure they
are clean and free of foreign
material. Also check to ensure
that there are no burrs or sharp
edges in the counterbores.
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Refer to para-

grap

This is im-

portant since

serious en-

gine damage

will be pre-

vented when the crank-
shaft is ro-

tated during engine tune-up.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

PRE-INSTALLATION INSPECTION (Cont) |

5. Inspect the cylinder
head bolt holes in the
block for accumulation
of water, oil or any foreign
material. Clean the bolt
holes thoroughly and check
for damaged threads.

NOTE

The 3/4" (1.905 cm) diameter cup pipe plug at the front end of the head must be removed prior
to installation to prevent blocking the coolant flow out of the head.

INSTALLATION |

NOTE

Never install used compression gaskets or seals.

27. Engine a. Compres- Place on top of each Use new gas-
block sion cylinder liner. ket.
gaskets (6)
water hole
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
Water- Place in counterbore of Use ten new
hole the water holes. rings.
seal rings
(4)
End Place in counterbore of Use three
water the water holes. new rings.
hole seal
ring (5)
Oil and Install. Use new gas-
water ket.
gasket (7)
Oil a. Place in groove at Use new
seal the perimeter of the seal.
Ring block.
3 b. The seal must lay Do not

flat in the groove.

stretch the seal and do

not use any adhesive or other
material to secure it in the
groove.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

28. Cylinder head

NOTE
Make a final visual check of the compression gaskets and seals to ensure that they are in
place before the cylinder head is lowered. This is a very important check. Gaskets and seals
which are not seated properly will cause leaks and "blow-by" and result in poor engine
performance and damage to the engine.

1. Apply a small amount of
International compound No.
2, or equivalent, to the threads
and underside of the head
of all cylinder head attaching bolts (1).

2. Wipe the bottom of the cylinder
head clean. Then lower the head
over the guide studs.

3. Then install a bolt through each
piloting sleeve at the corners of
the head and thread them finger
tight into the cylinder block.
Continue to tighten these bolts
(finger tight) as the head is lowered
into position on the cylinder block.

NOTE

Cylinder head bolts are especially designed for this purpose and must not be replaced by
ordinary bolts.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ACTION REMARKS

INSTALLATION (Cont)

4. After the head isin

place, remove the guide
studs and install the
remaining bolts.

. Tighten the bolts

to 175-185 Ib-ft

(238-251 Nm) torque,

one-half turn at a time,

in the sequence shown.

Begin on the cam follower

side of the head to take up
tension in the push rod springs.
Tighten the bolts to the

high side of the torque
specification, but do not exceed
the limit or the bolts may
stretch beyond their elastic
limits.

Attempting to tighten the

bolts in one step may result

in trouble and consequent loss
of time in diagnosis and correction
of difficulties, such as com-
pression leaks, when the engine
is put into operation.

NOTE

Tightening the cylinder head bolts will not correct a leaking compression gasket or seal. The
head must be removed and the damaged gasket or seal replaced.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

a. Fuel Install. Refer to para-
injec- graph{3-71]
tors

b. Exhaust Adjust. Refer to para-
valve graph 3-90.2
bridges

c. Rocker Install. Refer to para-
arm graph 3-33.1.
bracket bolts

d. Fuel Align and connect them to Tighten to 12-
pipes the fuel injectors and 15 Ib-ft (16-

fuel connectors. 20 Nm) torque.
CAUTION

Do not bend the fuel pipes and do not exceed the specified torque. Excessive tightening will
twist or fracture the flared ends of the fuel pipes and result in leaks. Lubricating oil diluted by
fuel oil can cause serious damage to the engine bearings.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |

Injec- . Set the injector con-

tor trol tube assembly in

control place on the cylinder

tube head and install the

assem- attaching bolts finger

bly tight. When position-

ing the control tube, be

sure the ball end of each
injector rack control lever
engages the slot in the cor-
responding injector control
rack. With one end of the
control tube, return the spring
hooked around an injector rack con-
trol lever and the other end
hooked around a control tube
bracket. Tighten the bracket
bolts to 10-12 Ib-ft 14-16 Nm)
torque.

. After tightening the bolts, revolve

the injector control tube to be
sure the return spring pulls the in-
jector racks out (no-fuel position)
after they have been moved all
the way in (full-fuel position),
since the injector control tube

is mounted in self-aligning
bearings, tapping the tube

lightly will remove any bind

that may exist. The injector
racks must return to the no-

fuel position freely by aid of

the return spring only. Do not
bend the spring. If necessary,
replace the spring.
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3-89.1. CYLINDER HEAD-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION (Cont) |
Fuel Install. Refer to para-
rods graph| 3-66|
Fuel Connect.
lines
Thermo- Install. Refer to para-
stat grap
and
housing
Water Install. Refer to para-
mani- graph 3-77
fold
Water Install.
by-pass tube,
hoses, and
clamps
Exhaust Install. Refer to para-
manifold grap
NOTE

Fill lubrication system and cooling system. Start engine and perform necessary adjustments.
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3-89.2. FUEL INJECTOR TUBE-MAINTENANCE INSTRUCTIONS

The bore in the cylinder head for the fuel injector is directly through the cylinder head water jacket. To prevent
coolant from contacting the injector and still maintain maximum cooling of the injector, a tube is pressed into the injector
bore. This tube is sealed at the top with a neoprene ring and set into a flare on the lower side of the cylinder head to
create water-tight and gas-tight joints at the top and bottom.

This task covers:

a. Inspection b. Cleaning c. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para

Injector tube service tool
Kit J22525 (Consisting 3-89
of tool J5286) Torque wrench

Cylinder head removed.

Material/Parts
NONE

Personnel Required

Special Environmental Conditions

NONE

General Safety Instructions

1 Observe all CAUTIONS and WARNINGS.

LOCATION ITEM ACTION REMARKS

REMOVAL

1. Cylinder Head Remove, disassemble, and Refer to
head clean. paragraph 3-89
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3-89.2. FUEL INJECTOR TUBE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL (Cont) |
2. Injector a. Instal- Place in injector tube. Use tool
tube ler J-5286-4.
b. Pilot Insert through small Use tool
opening of the injector J-5286-5.
tube and screw the pilot
into the tapped hole in
the end of the installer.
c. Pilot Tap on end of pilot to
loosen the injector tube.
d. Injector Remove from cylinder
tube, head.
installer, and
pilot
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3-89.2. FUEL INJECTOR TUBE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
CLEANING
3.  Injector Thoroughly clean the hole
tube hole to remove dirt, burrs, or
(in cyl- foreign material that may
inder prevent injector tube
head) from seating at the upper end.
[INSTALLATION |
4.  Injector Injector Place in counterbore in
tube tube cylinder head.
seal ring (1)
Instal- Place in injector tube Use tool J5286-
ler (2). 4.
Pilot Insert in small opening Use tool J5286-
of injector tube and 5.
screw into the tapped end of
the installer.
Injector Place in injector bore Sealing is ac-
tube, and drive it in place. complished be-
pilot, tween the head
and in- counterbore
staller (inside dia-

meter) and out-

side diameter of the
injector tube. The tube
flange is used to

retain the seal ring.
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3-89.2. FUEL INJECTOR TUBE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |
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NOTE

With the injector tube properly positioned in the cylinder head, upset (flare) the lower end of
the injector tube.

e. Cylinder Turn bottom side up.
head

f. Pilot Remove.
(J5286-5)
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3-89.2. FUEL INJECTOR TUBE-MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION (Cont) |

g. Upset- 1. Screw into tapped
ting die end of installer.

2. Using a socket and
torque wrench

3. Remove installing tools.

TORGUE

DIC T 30 LB,

=
o {407 Nm}
. al Ty

CrLINDER
INSTALLER HEAD
JEZRE-4
5.  Injector After an injector tube has been installed
tube in a cylinder head, it must tube be finished in three
(reaming) operations: First, hand reamed, to receive the injector

body nut and spray tip; second, spot-faced to remove
excess stock at the lower end of the injector tube;
and third, hand reamed to provide a good seating
surface for the bevel or the lower end of

the injector nut. Reaming must be done

carefully and without undue force or speed so

as to avoid cutting through the thin wall of the
injector tube.
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TCROUE FLARING

Use tool J5286-
6.

Apply approxi-
mately 30 Ib-ft (40.7 Nm)
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3-89.2. FUEL INJECTOR TUBE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

NOTE

The reamer should be turned in a clockwise direction only both when inserting, and when withdrawing
the reamer because movement in the opposite direction will dull the cutting edges of the flutes.

a. Hand Ream the injector tube
ream- for the injector nut
ing and spray tip. With the

cylinder head right side
up and the injector tube
free from dirt, proceed
with the first reaming
operation as follows:

1. Place a few drops of Use tool J5286-1.
light cutting oil
on the reamer flutes.
Then carefully pos-
ition the reamer in
the injector tube.

I_LIHAIICATE
AELMEE FLIUTES
ol TUAY
CLaAISE.
o~

e P dE 236 -2

| JECTS

1UIE :‘-.__-a" "HEAL.
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3-89.2. FUEL INJECTOR TUBE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

2. Turn the reamer in a
clockwise direction
(withdrawing the
reamer frequently for
removal of chips),
until the lower
shoulder of the
reamer contacts the
injector tube.

Clean out all chips.

b. Spot Remove excess stock:
facing
1. With the cylinder Use tool
head bottom side J5286-8.

up, insert the
pilot of cutting
tool into the
small hole of the
injector tube.

2. Place a few drops
of cutting oil on
the tool. Then,
using a socket and
a speed handle, re-
move the excess
stock so that the
lower end of the
injector tube is
from flush to .005
inch (0.0127 cm)
below the finished
surface of the cyl-
inder head.
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3-89.2. FUEL INJECTOR TUBE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |

c. Hand Ream the bevel seat in
ream- the injector tube:
ing

The tapered lower end
of the injector tube
must provide a smooth
and true seat for the
lower end of the in-
jector nut to effect-
ively seal the cylin-
der pressures and
properly position the
injector tip in the
combustion chamber.

AUSH "0 0157 (0. 638CH]
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3-89.2. FUEL INJECTOR TUBE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ACTION REMARKS

INSTALLATION (Cont) |

Therefore, to deter-
mine the amount of
stock that must be
reamed from the
bevel seat of the
tube, the injector
assembly should be
installed in the

tube and the rela-
tionship between the
numbered surface of
the spray tip to the
fire deck of the
cylinder head noted.

WARNING

Wear eye protection when using compressed air.

With the first reaming
operation completed,
and the injector tube
spot-faced, wash the
interior of the inject-
or tube with trichlor-
oethylene or clean fuel
oil, and dry it with
compressed air. Then,
perform the second
reaming operation as

follows:
1. Place a few drops Use tool
of cutting oil on J5286-9

the bevel seat of
the tube. Care-
fully lower the
reamer into the
injector tube
until it contacts
the bevel seat.
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3-89.2. FUEL INJECTOR TUBE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont) |
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2. Make a trial cut by
turning the reamer
steadily without
applying any downward
force on the reamer.
Remove the reamer,
blow out the chips,
and look at the
bevel seat to see
what portion of the
seat has been cut.

3. Proceed carefully
with the reaming
operation, withdraw-
ing the reamer occa-
sionally to observe
the reaming progress.

WARNING

Wear eye protection when using compressed air.
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3-89.2. FUEL INJECTOR TUBE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ACTION

REMARKS

INSTALLATION (Cont) |

4. Remove the chips from

the injector tube and
using an injector as a
gage, continue the
reaming operation
until the shoulder

of the spray tip is
within the limits
specified. Then
wash the interior

of the injector

tube with trich-
loroethylene or
clean fuel oll

and dry it with
compressed air.

NOTE

To sharpen any reamers, use lapping block.

3-1488



TM 55-1905-220-14-5

3-90. VALVE AND INJECTOR OPERATING MECHANISM - EXHAUST VALVES MAINTENANCE
INSTRUCTIONS.

a. The valve and injector operating mechanism is located on the cylinder head.

b. Several operations may be performed on the valve and injector operating mechanism without removing the
cylinder head from the block. These operations are:

(1) Rocker arm removal and installation. (Refer to[paragraph 3-90.1).

(2) Rocker arm shaft or shaft bracket removal and installation. (Refer to[paragraph 3-90.1).

(3) Fuel injector removal and installation. (Refer to[paragraph 3-71).

c. It is also possible to remove or replace a push rod, push rod spring, spring seats or cam follower without
removing the cylinder head. However, these parts are more easily changed from the lower side of the cylinder head
when the head is off the engine. (Refer to[paragraph 3-90.1).

d. Several operations may be performed on the exhaust valve mechanism without removing the cylinder head from
the block. These operations are:

(1) Valve clearance adjustment. (Refer to[paragraph 3-90.2)]
(2) Exhaust valve bridge adjustment. (Refer to[paragraph 3-90.2).

(3) Valve spring removal and installation. (Refer to|paragraph 3-90.2).

(4) Exhaust valve bridge or bridge guide removal and installation. (Refer to[paragraph 3-90.2).

e. In addition, the following operations require removal of the cylinder head. These operations are:
(1) Remove and install exhaust valves. (Refer to paragraph 3-90.2)]

(2) Remove and install exhaust valve guides. (Refer to paragraph 3-90.2))
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS.

a. Three rocker arms are provided for each cylinder; the two outer arms operate the exhaust valves and the center
arm operates the fuel injector.

b. Each set of three rocker arm assemblies pivot on a shaft supported by two brackets. A single bolt secures each
bracket to the top of the cylinder head. The removal of the two bracket bolts permit the rocker arm assembly for one
cylinder to be raised, providing easy access to the fuel injector and the exhaust valve springs.

c. The rocker arms are operated by a camshaft through cam followers and short push rods extending through each
cylinder head.

d. Contact between each cam follower and the camshaft is done by a hardened roller having a pressed-in bushing,
which runs on a pin in the lower end of the cam follower. Each cam follower operates in a bore in the cylinder head. A
guide for each set of three cam followers is attached to the bottom of the cylinder head to keep the cam follower rollers in
line with the cams and to serve as a retainer during assembly and disassembly of the cylinder head.

e. A colil spring inside each cam follower is held in place in the cylinder head by a spring seat and spring seat
retainer.

f. The valve and injector operating mechanism is lubricated by oil from a longitudinal oil passage on the camshaft
side of the cylinder head, which connects with the main oil gallery in the cylinder block. Oil from this passage flows
through drilled passages in the rocker shaft bracket bolts, to the passages in the rocker arm shaft to lubricate the rocker
arms.

g. Overflow oil from the rocker arms lubricate the exhaust valves, valve bridges and cam followers. The oil then
drains from the top deck of the cylinder head through oil holes in the cam followers, into the camshaft pockets in the
cylinder block and back to the oil pan.

h. The cam follower rollers are lubricated with oil from the cam followers; oil picked up by the camshaft lobes and
by oil emitted under pressure from milled slots in the camshaft intermediate bearings.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Removal c. Repair/Adjust
b. Cleaning and Inspection d. Installation
INITIAL SETUP:
Test Equipment References
NONE NONE
Equipment
Special Tools Condition Condition Description
Para
Service fixture cam
follower J5840-01 Rocker Arm Cover removed
Remover set pushrod 3-89 Cylinder Head Mainte-
J3092-01 nance Instructions
Torque wrench
Fuel pipenut wrench
J1928-01
Material/Parts Special Environmental Conditions
Cindol 1705 NONE
Personnel Required General Safety Instructions
1 Observe all CAUTIONS and WARNINGS.
LOCATION ITEM ACTION REMARKS
REMOVAL
1. Rocker a. Fuel Remove from injector and Use tool J1928-
shaft pipes connectors. 01.
Assembly (1)
CAUTION

Immediately after removing the fuel pipes, cover the injector fuel inlet and outlet openings with
shipping caps to prevent dirt or foreign material from entering the injector.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont)

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

COMNECTORS

L
T,
% , 2

CAD

o) S

OOl - J1%PE-CY

=

b. Engine Turn the crankshaft, or

crank the engine with the
starting motor, to bring
the injector and valve
rocker arms in line hori-
zontally.

CAUTION

Do not bar the crankshaft in a left-hand direction of rotation with a wrench or barring tool on the
crankshaft bolt, or the bolt may be loosened.

c. Bolts

(2)

~

Remove.

o
i
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL (Cont) |

d. Rocker Remove.
shaft
brackets
(3) and
shaft (4)
CAUTION

When removing the rocker arm shaft, fold the three rocker arms back just far enough so the shaft can
be removed. Do not force the rocker arms all the way back with the shaft in place as this may impose
a load that could bend the push rods.

e. Lock nut Loosen.
)
f.  Push rod Unscrew from rocker arm
(6) (7).
NOTE

If the rocker arms and shafts from two or more cylinders are to be removed, tag them so they may be
reinstalled in their original positions.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE

2. Cam
followers
and push
rods

NOTE

When removing the cam followers and associated parts, tag them so they may be reinstalled in their
original location.

a. Lock nut Loosen.
(5)

b. Push rod Install remover J3092-01,
(6) a flat washer and the

lock nut on the push rod,
with the lower end of the
tool resting on the upper

spring seat
c. Pushrod Screw nut down to com- The push rod
(6), and press spring. has milled flat
lock nut sides, for ease
(5) of tightening.

JI0FE-1
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE (Cont) |

d. Pushrod Remove. Use a screw-
retainer driver to re-
(8) lease retainer

from groove in
cylinder head.

e. Lock nut Disassemble
(5) tool J3092-01,
and flat washer.
Remove.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE (Cont) |

f.  Push Pull out of cylinder
rod head.
(6),
upper
spring
seat (9),
spring
(10),
lower
spring
seat (11)
and cam
follower
(12)

12
e
|:-~i\E]
NOTE

Removal Cam Follower and Push Rod (Cylinder Head Removed)
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD REMOVED

3. Cam
follower
and push
rod

NOTE

When removing the cam followers and associated parts, tag them so they may be reinstalled in their
original location.

a. Screws Remove. Rest cylinder
(13), head on its
and side.
lock-
washers
(14)

b. Cam Remove.
follower
guide
(15)

c. Cam Pull out of cylinder head.
Follower
(12)

d. Fuel Remove from injector and
pipes connectors.

)
CAUTION

Immediately after removing the fuel pipes, cover the injector fuel inlet and outlet openings with
shipping caps to prevent dirt or foreign material from entering.

e. Lock nut Loosen.

()

f.  Push rod Unscrew from rocker arm

(6) (7).
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD REMOVED (Cont) |

/

A
w o L%

4n

& EIE J

R ——

Illl_‘lll
. -'g_—
Loy
7? hle
%
P

;(f

e
L, 1—
'tf:i?..\_.;g L .

fd —na

NOTE

Removal Cam Follower and Push Rod (Cylinder Head Removed)
OHNLCTORS I

il
)

cAP——8 D onn

)

TOOL - 1201
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD REMOVED (Cont) |

g. Pushrod Pull from bottom of cyl-
(6),upper inder head.
Spring
seat (9),
spring
(20), and
lower
spring
seat (11)

h. Lock nut Disassemble.
(5), push
rod (6),
upper
spring
seat (9),
spring
(10), and
lower
spring
seat (11)

NOTE

If the cylinder head is to be replaced, remove the spring retainers (8) and install them in the new
head.

CLEANING and INSPECTION

WARNING

Wear eye protection when using compressed air.

4, Rocker Wash the rocker arms, shaft, brackets and bolts with
shaft clean fuel oil. Use a small wire to clean out the
assembly drilled oil passages in the rocker arms and rocker

shaft bolts. Dry the parts with compressed air.

Inspect the rocker arm shaft and rocker arm bushings
for wear. A maximum shaft to bushing clearance of
.004 inch (0.010 cm) is allowable with used parts.
Service replacement bushings must be reamed to size
after installation.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

CLEANING and INSPECTION (Cont) |

\_’? u:r"’”%

N

3

NOTE

Remover Cam Follower and Push Rod (Cylinder Head Removed)

Inspect the rocker arms for galling or wear on the pallets (valve or injector contact
surfaces). If worn, the surface may be refaced up to a maximum of .010 inch (0.025
cm). However, proceed with caution when surface grinding to avoid overheating the
rocker arm. Maintain the radius and finish as close to the original surface as possible.

Also inspect the valve bridges for wear.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION REMARKS

CLEANING and INSPECTION (Cont) |

5.

Cam
follower

Proper inspection and service of the cam follower is very necessary to obtain continued
efficient engine performance. When any appreciable change in injector timing or exhaust
valve clearance occurs during engine operation, remove the cam followers and their related
parts and inspect them for excessive wear. This change in injector timing or valve clearance
can usually be detected by excessive noise at idle speed.

WARNING

Wear eye protection when using compressed air.

Wash the cam followers with lubricating oil or Cindol 1705 and wipe dry. Do not use fuel oil.
Fuel oil working its way in between the cam roller bushing and pin may cause scoring on
initial start-up of the engine since fuel oil does not provide adequate lubrication. The push
rods, springs and spring seats may be washed with clean fuel oil and dried with compressed
air.

Examine the cam follower rollers for scoring, pitting or flat spots. The rollers must turn freely
on their pins. Measure the total diametric clearance and side clearance. Install a new roller
and pin if the clearances exceed those shown below. Cam followers stamped with the letter
"S" on the pin, roller and follower body are equipped with an oversize pin and roller. The
same clearances apply to either a standard or oversize cam follower assembly.

Examine the camshaft lobes for scoring, pitting or flat spots. Replace the camshaft if
necessary. (Refer to Direct Support Maintenance). Check the cam follower-to-cylinder head
clearance. The clearance must not exceed .006 inch (0.015 cm) with used parts.

Examine the cam follower bores in the cylinder head to make sure they are clean, smooth
and free of score marks. If necessary, clean-up the bores.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

CLEANING and INSPECTION (Cont) |

'l_\_“—\-\.
17 S
qu'H;.ﬁ
010 fnch i 18 tii
(0.02& cm, it 022 inch.
TOTRE {MAX) | [9.038 to
f.NSE em ] .
CIAMETRITC ! = m—t
CLFRFAHCL TOTAL S17E
: CLEARANTE
6. Push Inspect for wear.
Rods
and
spring
seats
7. Cam Examine the cam follower springs for wear or damage check the spring load. Replace a
follower spring when a load of less than 172 Ibs. (765 N) will compress it to a length of 2.125 inch
springs (5.398 cm).
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REPAIR
8. Cam follower

CAUTION

Do not attempt to bore out the legs of a standard cam follower for an oversize pin.

a.

Cam follower (12)

1.

Clamp fixture J5840 securely in a vise. Then place the cam
follower in the groove in the top of the fixture, with the follower
pin resting on top of the corresponding size plunger in the
fixture.

Drive the pin from the roller with a suitable drift. Exercise
caution in removing the cam follower body and roller from the
fixture as the roller pin is seated on a spring-loaded plunger in
the fixture.

Before installing the new roller pin, remove the preservative by
washing the parts with clean lubricating oil or Cindol 1705 and
wipe dry. Do not use fuel oil. After washing the parts, lubricate
the roller and pin with Cindol 1705.

Position the cam follower body in the groove of the fixture, with
the small plunger extending through the roller pin hole in the
lower leg of the fol-lower body.

Position the new cam roller in the cam follower body. When
released, the plunger will extend into the roller bushing and
align the roller with the cam follower body.

Start the new pin in the cam follower body, then carefully tap it
in until it is centered in the cam follower body.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REPAIR (Cont) |

7. Remove the cam follower from the fix-ture and check the side
clearance. The clearance must be .015 to .023 inch (0.038 to

0.058 cm).

010 Tnem i | (815 {4 §
(0,025 cum.y 1 OEd, Imeh
TOTAL [MaX )il (0,030 o
f—— 0,058 cm. ]
BIAMETRIC ib T

CLEARANCE

CLFARANLCE

J5840-01 Service Fixture Camfollowers
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

NOTE
If new cam follower assemblies are to be installed, remove the preservative by washing with
Cindol 1705 and wipe dry. Do not use fuel oil.

Before cam followers are installed, immerse them in clean Cindol 1705 (heated to 100-125°F or
38- 52°C) for at least one hour to ensure initial lubrication of the cam roller pins and bushings.
Rotate the cam rollers during the soaking period to purge any air from the bushing-roller area.
The heated Cindol oil results in better penetration as it is less viscous than engine oil and
flows more easily between the cam roller bushing and pin. After the cam followers are
removed from the heated Cindol 1705, the cooling action of any air trapped in the bushing and
pin area will tend to pull the lubricant into the cavity.

Heat the Cindol 1705 in a small pail with a screen insert. The screen will prevent the cam
followers from touching the bottom of the pail and avoid the possibility of contamination.

9. Rocker a. Rocker Press out of rocker arm.
arm as- arm
sembly large
(7) bushing
(16)

b. Clevis Press out of rocker arm.
pin (17)

c. Clevis Remove.
(18)

d. Rocker Press out of rocker arm.
arm small
bushing (19)
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

e. Clevis Press out of clevis.
bushing (20)

f.  Clevis Press into clevis.
bushing (20)

g. Rocker Press into rocker arm.

arm small
bushing (19)

8%l

]
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REPAIR (Cont) |

h. Clevis Assemble.
(18)

i. Clevis Press into clevis and
pin (17) rocker arm.

j-  Rocker Press into rocker arm.
arm large

bushing (16)
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD ON ENGINE

10. Cam a. Cam fol- Slide into cylinder head. Note the oil
follower lower hole in the
and push (12) bottom of the
rod cam follower. The

oil hole should be
directed away from
the ex-haust valve.

CAMSHAFT SIDE
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION - CYLINDER HEAD ON ENGINE (Cont) |

b. Lower Assemble. Lower spring
spring seat is serra-
seat ted.

(12),
spring
(10),
upper
spring
seat (9),
and push
rod (6)

c. Flat Place a flat washer over
washer, the upper spring seat and
and lock start the lock nut on the
nut (5) push rod. Place tool

J3092-01 on the push rod
between the washer and
the upper spring seat and
place the push rod assem-
bly in the cam follower.
Then thread the lock nut
on the push rod until the
spring is compressed suf-
ficiently to permit the
spring retainer to be
installed.

d. Retainer (8) Install with tangs facing the

notch in the cylinder head.

e. Lock nut Remove. Remove tool
(5), and J3092-01.
flat-washer

f.  Lock nut Reinstall. Thread it as (5) far as possible

3-1510
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD ON ENGINE |
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION REMARKS

INSTALLATION- CYLINDER HEAD REMOVED FROM ENGINE

11.

Cam a.

follower

and push

rod
b.
c.
d.

Lower
spring
seat
(12),
spring
(10),
upper
spring
seat (9),
push rod
(6), and
lock nut

()

Retainer (8)

Push rod
assembly

Cam fol-
lower
(12)

Assemble. Lower spring
seat is serra-
ted.

Install with tangs facing
the notch in cylinder
head.

Slide in position from
bottom of the head.

Slide into cylinder Note the oil
head from bottom of hole in the
head. bottom of the cam follower.

The oil hole should be directed
away from the ex-haust valve.

E, 1|=T—-—1=-u5H ROD

=—FOLLOWERS
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION - CYLINDER HEAD REMOVED FROM ENGINE (Cont)

e. Screws Reassemble.

(13),

lock-

washers

(14),

and cam

follower

guide

(15)

. .
il
; &9
@ ) D
9/ 8 S~
= = o
\/’\\;0
e, 10 :%2 3
S} =
1 10/

Guide holds the
group of three
cam followers
in place.
Check to make
sure there is
clearance be-
tween the cam
followers and
the cam fol-
lower guide.
Tighten the
guide bolts to
12-15 Ib-ft
(16-20 Nm)
torque.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

INSTALLATION

12. Rocker
shaft
assembly

NOTE

The injector rocker arm (center arm of the group) is slightly different from the
exhaust valve rocker arms; the boss for the shaft on the left and right-hand valve
rocker arms is longer on one side. The extended boss of each valve rocker arm
must face toward the injector rocker arm.

a. Rocker
arm (7),
and push
rod (6)

b. Rocker
arm
shaft
(4) and
rocker
arm (7)

c. Bracket

3)

d. Bracket
bolts

(2)

Bracket bolts go through the bracket and the shaft.

Thread each rocker arm

on its push rod until the
end of the push rod is
flush with or above the
inner side of the clevis
yoke.

Assemble.

Assemble on shaft.

Install.

NOTE

3-1514

Provide suffi-
cient initial
clearance be-
tween the ex-
haust valve and
the piston

when the crank-
shaft is turned
during the
valve clearance
adjustment pro-
cedure.

Apply clean en-
gine oil to the
rocker arm
shaft and slide
the shaft
through the
rocker arms.

Finished face
of bracket
next to rocker
arm.

Torque to 90-
100 ft-Ib (122-
136 Nm) torque.
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3-90.1. VALVE AND INJECTOR OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont)

e. Capson Remove.
injectors
and con-

nectors

ACAUTION

Immediately after removing the caps, install the fuel pipes. This prevents dirt and
foreign material from entering the injector.

f.  Fuel Align and install. Torque the fuel
pipes pipe nuts to
(1) 12-15 Ib-ft
(16-20 Nm)
torque.

)
El=
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3-90.1. VALVE AND INJECTOR-OPERATING MECHANISM - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION (Cont)

ACAUTION

Do not bend the fuel pipes and do not exceed the specified torque. Excessive
tightening will twist or fracture the flared ends of the fuel pipes and result in leaks.
Lubricating oil diluted by fuel oil can cause serious damage to the engine bearings.
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3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS.

a. Four exhaust valves are provided for each cylinder. The valve heads are heat treated and ground to the
proper seat angle and diameter, and the valve stems are ground to size and hardened at the end which
contacts the rocker arm or exhaust valve bridge.

b. Pre-finished replaceable valve guides are pressed into the cylinder head. Reaming of these guides is
unnecessary.

c. Exhaust valve seat inserts pressed into the cylinder head permit accurate seating of the exhaust valves
under varying conditions of temperature and materially prolongs the life of the cylinder head. The inserts are
ground to very close limits and the freedom from warpage, under ordinary conditions, reduces valve
reconditioning to a minimum. The exhaust valves and valve seat inserts are ground to a 30° seating angle.

d. The exhaust valve springs are held in place by the valve spring caps and tapered two-piece valve locks.

e. Excess oil from the rocker arms lubricates the exhaust valve stems. The valves are cooled by the flow
of air from the blower past the valves each time the air inlet ports are uncovered.

f. Exhaust Valve Clearance Adjustment.

Correct valve clearance adjustment is important for proper operation of the engine. Too little clearance
between the exhaust valve stem and the rocker arm causes a loss of compression, misfiring cylinder, and
eventual burning of the valves and valve seat inserts. Too much clearance results in noisy operation of the
engine, especially in the idling speed range.

g. Exhaust Valve Maintenance.

(1) Efficient combustion in the engine requires that the exhaust valves be maintained in good operating
condition. Valve seats must be true and unpitted to assure leakproof seating, valve stems must work freely and
smoothly within the valve guides, and the correct valve clearance must be provided.

(2) Proper maintenance and operation of the engine is important to long valve life. Engine operating
temperature should be maintained between 160°F and 185°F (71°C to 85°C). Low operating temperatures,
usually due to extended periods of idling or light engine loads, result in incomplete combustion, formation of
excessive carbon deposits and fuel lacquers on valves and related parts, and a greater tendency for lubricating
oil to sludge.
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3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

(3) Lubricating oil and oil filters should be-changed periodically to avoid the accumulation of sludge.
Use only good quality oil as specified for the engine.

(4) Unsuitable fuels may also cause formation of deposits on the valves, especially when operating at
low temperatures.

(5) When carbon deposits, due to partially burned fuel, build up around the valve stems and extend to
that portion of the stem which operates in the valve guide, sticking valves will result. Thus, the valves cannot
seat properly, and pitted and burned valves and valve seats and loss of compression will result.

(6) Valve sticking may also result from valve stems which have been scored due to foreign matter in
the lubricating oil, leakage of anti-freeze (glycol) into the lubricating oil which forms a soft, sticky carbon and
gums the valve stems, and bent or worn valve guides. Sticking valves may eventually result in valves being
held in the open position, being struck by the piston and becoming bent or broken.

(7) It is highly important that injector timing and valve clearance be accurately adjusted and inspected
periodically. Improperly timed injectors will have adverse effects upon combustion. Tightly adjusted valves will
cause rapid pitting of the valve seats and a hotter running condition on the valve stems.

(8) The cylinder head must first be removed before the exhaust valves, valve seat inserts, or valve
guides can be removed for replacement or reconditioning. However, the valve springs may be removed
without removing the cylinder head, if necessary.
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3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

This task covers:

a. Removal
b. Inspection

c. Installation
d. Adjustment

INITIAL SETUP:

Test Equipment
Micrometers and Gages

Special Tools

Compressor, valve
springs J 7455-7
Installer, valve seat
insert J 6568
Remover, valve
seat insert J 6567-02
Feeler gage

Material/Parts
Gasket kit P/N 5193116
Gasket kit P/N 5193113

Personnel Required

References
NONE

Equipment
Condition Condition Description
Para

Fuel Injector removal

Rocker Arm Cover removal

[3-89) Cylinder Head Mainte-
nance Instructions

3-90. Valve and Injector

Operating Instructions

Special Environmental Conditions
NONE

General Safety Instructions

1 Observe all WARNINGS and CAUTIONS.

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE .

1. Exhaust a. Rocker Remove. Refer to para-
valve arm grap
spring cover

b. Valve Remove. Refer to para-
and graph 3-90.1
injector
operating
mechanism
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3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE (Cont)

ACAUTION

Immediately after removing the fuel pipes, cover each injector opening with a
shipping cap to prevent dirt or other foreign matter from entering the injector.

c. Exhaust Remove. Lift up to
valve remove.
bridges

1)

d. Air box Remove nuts, lockwashers, Discard gasket.
cover flatwashers, cover and
gasket.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE (Cont)

. = b
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e. Piston

NOTE

Observe piston while
turning crankshaft.

Piston should
be at top of
its' stroke.

When using a wrench on the crankshaft bolt and at the front of the

engine, do not turn the crankshaft in
rotation or the bolt will be loosened.

CYLINDER
LINER

a left-hand direction of

JX,

— ]

@

AIR BOX PISTON—=—<
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
REMOVAL - CYLINDER HEAD ON ENGINE (Cont)
f. Valve Thread the valve spring Use tool
spring compressor into the J 7455-7.
compres- rocker shaft bolt hole
sor in the cylinder head.
Apply pressure to the
end of the valve spring.
Remove the two-piece
tapered valve lock (2).
g. Valve Raise slowly, then un-
spring Screw.
compres-

sor
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE (Cont)

h. Spring Remove.
cap (3),
spring (4)
and spring
seat (5)

2. Exhaust Fuel 1. Remove. Refer to para-
valve injector grap
bridge
guide (6)

3-1523



TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL - CYLINDER HEAD ON ENGINE (Cont)

. Drill a hole approxi-

mately 1/2 inch deep
in the end of the guide
with a No. 3 (.2130
inch) drill.

. Tap the guide with a

1/4 inch - 28 bottoming
tap.

. Thread remover into

the guide and attach
slide hammer to the
remover tool.

. One or two sharp blows
with the puller weight
will remove the broken
guide.

| INSPECTION |

Cwamme )

Wear eye protection when using compressed air.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION REMARKS

INSPECTION (Cont)

3.  Exhaust
valve
spring
(4)

4.  Exhaust
valve
bridge
(), and
guide (6)

Clean the spring with fuel oil and dry it with com-

pressed air. Then, inspect the spring for pitted or
fractured coils. Use spring tester and an accurate
torque wrench to check the spring load.

The exhaust valve spring has an outside diameter of
approximately 61/64 inch (2.4209 cm). Replace this
spring when a load of less than 25 pounds (11.35 kg)
will compress it to 1.80 inch (4.57 cm) (installed length).

Inspect the valve spring seats and caps for weatr.
If worn, replace.

Inspect the valve bridge guide, valve bridge, and
adjusting screw for wear. Replace excessively worn
parts.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION

REMARKS

INSTALLATION - CYLINDER HEAD ON ENGINE

5.  Exhaust Guide (6)
valve
bridge
guide
6
O \—AF—CHAMFER
6. Exhaust a. Spring
valve seat (5),
spring spring
(4), and
spring
cap (3)
b. Valve
spring
compres-
sor

a. Start guide straight
into the cylinder
head.

b. Drive into place.

-
-

Place over valve stem.

1. Thread the valve

spring compressor into

one of the rocker
shaft bolt holes in
the cylinder head.

2. Apply pressure to the

free end of the tool

to compress the valve
spring and install the

two-piece tapered
valve lock (2).

3. Remove tool.

3-1526

Chamfer end
first.

Height of guide
shall be 2.04
inch (5.18 cm).

2.04 inch
(5.18 cm.)

Use tool
J7455-7.

Exercise care

to avoid scor-
ing the valve
stem with the
valve cap when
compressing the

spring.



TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD ON ENGINE (Cont)
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION - CYLINDER HEAD ON ENGINE (Cont)

c. Air box Install gasket, cover,
covers lockwashers, nuts, and
flatwashers.

A e e,

d. Exhaust Place on exhaust valve
valve bridge guides.
bridges
1)

e. Valve Install.
and in-
jector
operating
mechanism

f. Injector Install.

g. Rocker Install.
arm cover
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Use new gasket.

Adjust, refer
to step 7.

Refer to para-

graph[3-90.1]

Refer to para-

graph[3-71.]

Refer to para-
grap



TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD ON ENGINE (Cont)

3-1529



3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ACTION REMARKS
ADJUSTMENTS
7. Exhaust The exhaust valve bridge
valve assembly (1) is adjusted
bridge and the adjustment screw

(7) is locked securely
after the cylinder head

is installed on the engine.
Until wear occurs, or the
cylinder head is recondi-
tioned, no further adjust-
ment is required on the
valve bridge. A complete
valve bridge adjustment
is performed as follows:

a. Place the valve bridge
(8) in a vise and loosen
the lock nut (9) on the
bridge adjusting screw (7).

ACAUTION

Loosening or tightening the lock nut with the bridge in place may
result in a bent bridge guide or bent rear valve stem.

b. Install in the valve
bridge (1) on the valve
bridge guide (6).

c. While firmly pressing straight
down on the pallet surface of
the valve bridge (8) turn the
adjusting screw (7) clockwise
until it just touches the valve
stem. Then, turn the screw an
additional 1/8 to 1/4 turn
clockwise and tighten the lock
nut (9) finger tight.

3-1530
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ACTION REMARKS

ADJUSTMENTS (Cont)

——¢

d. Remove the valve bridge (1)

and place it in a vise. Use

a screw driver to hold the ad-
justment screw (7), from turn-
ing and tighten the lock nut
(9), to 20-25 Ib-ft (27-34 Nm)
torque.

. Lubricate the valve bridge guide

(6) and the valve bridge (1) with
engine oil.

Reinstall the valve bridge (1)
in its ORIGINAL position.

......
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

ADJUSTMENTS (Cont)

REMOVAL - CYLINDER HEAD OFF ENGINE

8.  Exhaust a. Cylinder
valve head
springs
(4)

b. Exhaust
valves
(10)

. Place a .0015 inch feeler gage

under each end of the valve
bridge or use a narrow strip
cut from .0015 inch feeler
stock to fit in the bridge
locating groove over the inner
exhaust valve. While pressing
down on the pallet surface of
the valve bridge, both feeler
gages must be tight. If both
of the feeler gages are not
tight, readjust the adjusting
screw as outlined in steps ¢
and d.

. Remove the valve bridge and

reinstall it in its' ORIGINAL
position.

Adjust the remaining valve
bridges in the same manner.

Swing the rocker arm assem-
bly into position, making

sure the valve bridges are
properly positioned on the
rear valve stems. This pre-
caution is necessary to pre-
vent valve damage due to mis-
located valve bridges.

Tighten the rocker arm shaft
bracket bolts. Torque to 90-
100 ft-Ib (122-136 Nm) torque.

Place on 2 inch wood Keeps cam

blocks. followers
clear of
work bench.

Place a 2 inch wood block
under valves.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

REMOVAL - CYLINDER HEAD OFF ENGINE (Cont)

c. Exhaust Refer to step 1.
valve
bridge
(1) and
springs
(4)
9.  Exhaust a. Cylinder Turn on its side. Do not let the
valves head valves drop out.
b. Valves Number and remove. The valves must
(20) go back in
their original
locations.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL - CYLINDER HEAD OFF ENGINE (Cont)

Place on 2 inch wood
blocks, bottom side

up.

Drive the valve guide
(11) out from the
bottom of the cylinder
head.

10. Exhaust a. Cylinder 1.
valve head
guides
(11)

11. Exhaust a. Cylinder
valve head
seat
insert
12)

b. Remove
valve
seat
insert
12)

Place on side.

1. Place the collet of

tool J 6567 inside the
valve seat insert so
the bottom of the col-
let is flush with the
bottom of the insert.

Hold the collet handle
and turn the T handle
to expand the collet
cone until the insert
is held securely by
the tool.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM

ACTION REMARKS

REMOVAL - CYLINDER HEAD OFF ENGINE (Cont)

COLLEY
HANDLE

DRIVE BAR

“T" HANDLE

CYLINDER
HEAD

Insert the drive bar

of the tool through

the valve guide, and
tap the drive bar

once or twice to move
the insert about 1/16
inch (1.588 cm).

Turn the T handle to
loosen the collet cone
and move the tool into
the insert slightly so
the narrow flange at
the bottom of the col-
let is below the valve
seat insert.

Tighten the collet
cone and continue to
drive the insert out
of the cylinder head.

J6567
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
12. Exhaust Springs Inspect. Refer to step 3.
valve
springs
(4)
13. Exhaust Bridge and Inspect. Refer to step 4.
valve guide
bridge
(1) and
guide
(6)
14. Exhaust a. Carbon on the face of a valve indi-
valves cates blow-by due to a faulty seat.
(20) Black carbon deposits extending from

the valve guides may result from
cold operation due to light loads or
the use of too light a grade of

fuel. Rusty brown valve heads with
carbon deposits forming narrow
collars near the valve guides
evidence hot operation due to
overloads, inadequate cooling, or
improper timing which results in
carbonization of the lubricating

oil.

b. Clean the carbon from the valve
stems and wash the valves with fuel
oil. The valve stems must be free
from scratches or scruff marks and
the valve faces must be free from
ridges, cracks, or pitting. If
necessary, reface the valves
or install new valves. If the valve
heads are warped, replace the
valves.

c. If there is evidence of engine oil
running down the exhaust valve stem
into the exhaust chamber, creating a
high oil consumption condition
because of excessive idling and
resultant low engine exhaust back
pressures, install valve guide oil
seals.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

REMARKS

ITEM ACTION

LOCATION

INSPECTION (Cont)

N
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION

ITEM ACTION

REMARKS

Inspection (Cont)

15. Exhaust
valve
guides
(11)

16. Exhaust
valve
seat
insert
12)

Remove and discard the valve guide
oil seals if used.

Clean the inside diameter of the
valve guides with a brush. This
brush will remove all gum or carbon
deposits from the guides, including
the spiral grooves.

Inspect the valve guides for frac-
tures, chipping, scoring, or exces-
sive wear. Check the valve-to-guide
clearance, since worn valve guides
may eventually result in improper
valve seat contact. If the clear-
ance exceeds .005 inch (0.0127 cm),
replace the valve guides.

Inspect the valve seat inserts for
excessive wear, pitting, cracking
or an improper seat angle. The
proper angle for the seating face
of both the valve and insert is 30°.
When a valve seat insert has been
ground to such an extent that the
30° angle will contact the cylin-
der head, install a new insert.




TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD OFF ENGINE

17. Exhaust a. Cylinder Place cylinder head right
valve head side up on an arbor press.
guide
b. Valve Position valve guide Height of valve
guide squarely in the bore of guide above
(12) the cylinder head. Press cylinder head
into the head. shall be 0.690

inch (1.75 cm).

ACAUTION

Do not use the valve guides as a means of turning the cylinder
head over or in handling the cylinder head.

CYLINDER

INSTALLATION
TOOL

% DRIVE VALVE GUIDE
_—IN UNTIL INSTALLATION
TOOL CONTACTS

CYLINDER HEAD

0.690 inch
(1.75 em.) -
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD OFF ENGINE (Cont)

18. Exhaust
valve
seat
insert

WARNING

Wear eye protection when using compressed air.

ACAUTION

Great care must be used during the installation of a valve seat
insert since this part is a press fit in the cylinder head.

a. Cylinder Clean. Wash with fuel
head oil and dry
with compressed
air.
b. Valve Clean. Wash the valve
insert (12) insert counter-

bore and valve
insert with a good
solvent. Dry with
compressed air.
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION

REMARKS

INSTALLATION - CYLINDER HEAD OFF ENGINE (Cont)

c. Valve Inspect.
insert
counter-
bore

3-1541

Inspect the
valve seat in-
sert counter-
bore in the
cylinder head
for cleanli-
ness, concen-
tricity, flat-
ness and
cracks.

The counter-
boresin a
four valve
cylinder

head have a
diameter of
1.260 inch to
1.261 inch-
(3.200 to
3.203 cm).
and a depth
of .338 inch
to .352 inch
(0.859 to
0.894 cm).
The counter-
bores must be
concentric with
the valve
guides within
.003 inch
(0.0076 cm)
total in-
dicator read-
ing. If re-
quired, use a
valve seat in-
sert which is
.010 inch
(0.025 cm)
oversize on the
outside
diameter.



TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD OFF ENGINE (Cont)

d. Cylinder Heat. Immerse the
head cylinder head
for at least

30 minutes in
water heated

to 180°F to
200°F (82° to
93°C).
e. Cylinder Rest the cylinder head,
head and bottom side up, on a
valve work bench and locate
seat the insert squarely in
insert the counterbore, seating
face up. Install the
insert in the cylinder
head while the head is
still hot and the insert
is at room temperature,
otherwise installation
will be difficult and
the parts may be dam-
aged.
f. Valve Drive insert in place, Use tool
seat until it seats solidly J 6568.
insert in cylinder head.

(12)

TOOL J 6568
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD OFF ENGINE (Cont)

19. Exhaust a. Valve Insert new valve into The angle of
cylinder head. the valve seat

insert must be
exactly the
same as the
angle of the
valve face to
provide proper
seating of
the valve. The
proper angle
for the seating
face of both
the valve and
valve insert
is 30°.

.0469 to .0938"
(.1191 to .2383 cm)

MAX. VALVE

.006" (.015 cm)
ABOVE HEAD VALVE

i /‘\
Y L ! 1] 300
N 7 g
MAX. VALVE

.023" (.058 cm) |
BELOW HEAD

N

CYLINDER HEAD

.038" (.097 cm) VALVE SEAT

USED PARTS 251" INSERT

.2':
.638 ¢cm
. cm
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TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSTALLATION - CYLINDER HEAD OFF ENGINE (Cont)
b. Valve Clean.
guides
(11)
c. Valves Lubricate. Slide valves
stems all the way
(20) into the
guides.
NOTE

If reconditioned valves are used, install them in
the same relative location from which they were
removed.

d. Valve Install.
seat (5),
spring
4,
spring
cap (3)
and valve
lock (2)

e. Exhaust Place on exhaust valve
valve bridge guides (6).
bridges
1)

3-1544

Hold the valves
in place with a
strip of mask-
ing tape and
turn the cylin-
der head right
side up on the
work bench.
Place a board
under the head
to support the
valves and to
provide clear-
ance between
the cam fol-
lowers and the
bench.

Refer to step
6.

Adjust, refer
to step 7.



TM 55-1905-220-14-5

3-90.2. EXHAUST VALVE - MAINTENANCE INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

INSTALLATION - CYLINDER HEAD OFF ENGINE (Cont)l

f. Valve Install. Refer to para-
and grapt 3-90.1]
injector
operating
mechanism

g. Injector Install. Refer to para-

graph[3-71]

h. Rocker Install. Refer to para-
arm graplf 3-86]
Cover

10
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TM 55-1905-220-14-5

3-91. CAMSHAFT AND GEAR TRAIN

The camshaft, gear train and associated parts maintenance instructions are contained in the following
paragraphs:

DESCRIPTION PARAGRAPH
Gear Train 3-91.
Engine Timing 3-91.2
Idler Gear and Bearing Assembly 3-91.3
Crankshaft Timing Gear 3-91.4
Camshaft and Balance Shaft 3-91.

3-91.1. GEAR TRAIN.

a. A completely enclosed train of five helical gears is located at the rear end of the engine. A gear bolted
to the crankshaft flange drives the camshaft and balance shaft gears, as well as the blower drive gear, through
an idler gear mounted between the crankshaft and balance shaft gears.

BALANCE SHAFT GEAR CAMSHAFT GEAR

BLOWER
DRIVE GEAR

SPACER

CRANKSHAFT
END PLATE
REAR

CRANKSHAFT
GEAR

g

b. The camshaft gear and balance shaft gear mesh with each other and run at the same speed as the
crankshaft. Since these two gears must be in time with each other, and the two as a unit in time with the
crankshaft gear, the letter "O" is placed on one tooth of one of the gears with a corresponding mark at the root
of the mating teeth of the other gear.
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TM 55-1905-220-14-5

3-91.1. GEAR TRAIN (Cont).

c. The camshaft and balance shaft gears are keyed to their respective shafts and held securely against the
shoulder on the shaft by a nut. Viewing the engine from the flywheel or gear train end, the righthand gear is the
camshaft and has lefthand helical teeth.

d. The idler gear rotates on a double-row, tapered roller bearing on the cylinder block end plate at the left-
hand side of the engines, as viewed from the gear train end.

e. A blower drive gear is located on the blower side to transmit power to the blower, governor, fuel pump
and water pump.

f. Since the camshaft must be in time with the crankshaft, identification marks are located on two teeth of
the idler gear with corresponding match marks stamped on the crankshaft gear and the camshaft gear.

g. However, the timing is advanced on certain engines by aligning the "A" on the crankshaft gears with the
"L" or "R" (depending upon engine rotation) on the idler gears.

h. Before removing or replacing any of the gears, note whether standard or advanced timing is used on the
engine. To do this rotate the crankshaft until the timing marks are aligned on the camshaft gears. Then check
whether the "A", "L" or "R" timing mark on the crankshaft gear is aligned with the "L" or "R" on the idler gear
and record this information for reassembly purposes.

i. Balance weights, one fastened to the inner face of each gear (camshaft and balance shaft) are important
in maintaining perfect engine balance. These are in addition to the weights cast integral with the gears.

j- Gear train noise is usually an indication of excessive gear lash, scoring, pitting or excessive bearing
wear. Therefore, when noise develops in a gear train, the flywheel housing should be removed and the gear
train and its bearings inspected. A rattling noise usually indicates excessive gear lash whereas a whining noise
is a result of too little gear lash.

k. Excessive wear and scoring may result from abrasive substances or foreign material in the oil,
introduced in the engine by such a means as removal of the valve rocker cover without first cleaning away the
dirt.

I. Since the camshaft and balance shaft gears each have the same number of teeth as the crankshaft gear,

they will turn at crankshaft speed. However, as the blower drive gear has only about half as many teeth as the
camshaft or balance shaft gear, it turns at approximately twice the speed of the crankshaft.
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TM 55-1905-220-14-5

3-91.1. GEAR TRAIN (Cont).

m. Lubrication.

The gear train is lubricated by overflow oil from the camshaft and balance shaft pockets spilling into the
gear train compartment. A certain amount of oil also spills into the gear train compartment from the camshaft
and balance shaft end bearings, and idler gear bearings. The blower drive gear bearing is lubricated through
an external pipe leading from the main cylinder block oil gallery to the gear hub bearing support. The idler gear
bearing is pressure lubricated by oil passages in the idler gear hub which connect to the oil gallery in the
cylinder block.
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3-91.2. ENGINE TIMING.

a. The correct relationship between the crankshaft and camshaft must be maintained to properly control
fuel injection and the opening and closing of the exhaust valves.

b. The crankshaft timing gear can be mounted in only one position due to one attaching bolt hole being
offset. The camshaft gear can also be mounted in only one position as a result of the location of the keyway
relative to the cams. Therefore, when the engine is properly timed, the markings on the various gears will
match as shown.

c. An engine which is "out of time" may result in pre-ignition, uneven running and a loss of power.

d. When an engine is suspected of being out of time, due to an improperly assembled gear train, a quick
check can be made without having to remove the flywheel and flywheel housing by following the procedure
outlined below.

e. Checking Engine Timing

Access to the vibration damper or crankshaft pulley, to mark the top-dead-center position of the
selected piston, and to the front end of the crankshaft or flywheel for barring the engine over is necessary in
performing the timing check. Then, proceed as follows:

(1) Remove the valve rocker cover.

(2) Select any cylinder for the timing check -- it is suggested that a cylinder adjacent to one of the
cylinder head cover studs be chosen since the stud may be used for mounting a dial indicator.

(3) Remove the fuel lines (at the cylinder selected) and install shipping caps on the injector fuel fittings
to prevent the entry of dirt. Make sure that the valve and injector rocker arms are all in the "up" position, then
remove the rocker shaft bracket bolts and swing the rocker arm assemblies back out of the way. Remove the
injector assembly.

(4) Carefully place (do not drop) a rod approximately 12" long through the injector hole and on top of
the piston.

(5) With the throttle in the NO FUEL position, turn the crankshaft slowly in the direction of rotation of
the engine, and stop when the rod reaches the end of its upward travel. Remove the rod and turn the
crankshaft opposite the direction of rotation between 1/16 and 1/8 of a turn.
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3-91.2. ENGINE TIMING (Cont).

(6) Select a dial indicator with .001" graduations and with a spindle movement of at least 1". Use suitable
mounting attachments for the indicator so that it can be mounted over the injector hole in the cylinder
head. Provide an extension for the spindle of the indicator. The extension must be long enough to
contact the piston as it approaches its upper position.

(7) Mount the indicator over the injector hole and tighten the mountings sufficiently to hold the indicator
rigid.

The mounting leg may be threaded into the rocker cover stud, or the stud may be removed from the
cylinder head and the leg threaded into the tapped hole, depending upon the length of the rod used in
making up the mounting attachments. Make sure that the spindle extension is free in the injector hole,
does not bind, and is free to travel its full 1" movement.

(8) Provide a suitable pointer and attach it to the engine front end plate. The pointer should extend over
the vibration damper, or crankshaft pulley.

(9) Rotate the crankshaft in the direction of rotation slowly until the hand on the dial indicator just stops

moving.

(20) Rotate the crankshaft in the direction of rotation until
the indicator hand just starts to move. Reset the dial to "0". Continue turning the crankshaft slowly
until the indicator reading is .010" -- then stop

turning.

(11) Scribe a line on the damper in line with the end of the pointer.
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(12) Rotate the crankshaft opposite the direction of
rotation slowly until the hand on the dial indicator just stops moving.

(13) Rotate the crankshaft opposite the direction of rotation until the indicator hand just starts to move.
Reset the dial to "O". Continue turning the crankshaft slowly until indicator reading is .010" - then
stop turning.

(14) Scribe a second line on the vibration damper in the same manner as in step 11.

(15) Scribe a third line halfway between the first two lines. This is positive top-dead-center. The three
scribed lines are shown on the crankshaft pulley. Remove the indicator from the engine.

NOTE

Make certain that the crankshaft pulley retaining bolt is not loosened while turning the crankshaft. The
bolt must be tightened to 290-310 Ib-ft (431.5-461.3 kg/m) torque if it becomes loose.

(16) Install the injector assembly. Swing the injector and
valve rocker arms back into position and install the rocker arm brackets and tighten the bolts to the
specified torque. Adjust the valve clearance and time the injector. Rotate the crankshaft until the

exhaust valves in the selected cylinder are open.

(17) Install the dial indicator again so the spindle of the indicator rests on top of the injector follower as
illustrated. Set the indicator dial to "0". Rotate the crankshaft slowly in the direction of rotation, and
stop when the TDC mark on the vibration damper or crankshaft pulley lines up with the pointer.
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(18) Note the reading on the dial indicator and compare it with the chart.

After completing the timing check, remove the dial indicator. Remove the shipping caps from the
injector, and install the injector fuel lines, making sure that they are tightened to prevent any leaks.

*INDICATOR READING

Retarded Advanced
Standard 1-tooth 1-Tooth

STANDARD TIMING

230" (.584 cm) .197" (.500 cm) 262" (.665 cm)

ADVANCED TIMING

262" (.665 cm) 230" (.584 cm) 289" (.734 cm)

*  Indicator readings shown are nominal values. The allowable tolerance is + .005 in. (.013 cm). Remove the
pointer attached to the front of the engine.

(19) Adjust the exhaust valves and time the injectors as outlined in|paragraph 3-87
(20) Install the valve rocker cover.
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a. The idler gear mounts on a double row, tapered roller bearing which, in turn, is supported on a stationary
hub. A hollow pin serves a two-fold purpose; first, as a locating dowel it prevents the idler gear hub from
rotating and, second, the hollow pin conducts oil under pressure from an oil gallery in the cylinder block through
a passage in the gear hub to the roller bearing inner races.

b. The inner races of the idler gear bearing are pressed onto the gear hub and, therefore, do not rotate
since the hub is doweled to the end plate and bolted to the cylinder block and also bolted to the flywheel
housing. A spacer separates the two bearing inner races.

c. The bearing outer race has a light press fit in the idler gear and is held against a flanged lip inside the
idler gear on one side and by a retainer secured tightly with six bolts on the other side.

d. A left-hand helix gear with "R" timing marks is provided for right-hand rotation engines.

e. An idler gear hole spacer (dummy hub) is used on the side opposite the idler gear. No gasket is used
between the idler gear hub or dummy hub and the flywheel housing. The flywheel housing bears against the
inner races of the idler gear bearing and also against 'the dummy hub. Three self-locking bolts and steel
washers are used to attach the flywheel housing at the idler gear and dummy hub locations. The washers seat
in 7/8" spot faces at the flywheel housing attaching bolt holes, thus preventing oil leakage at these locations.
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This task covers:

a. Removal c. Inspection e. Pre-Load Check of Bearing
b. Disassembly d. Reassembly f. Installation
INITIAL SETUP:
Test Equipment References
Spring Scale NONE
Equipment
Special Tools Condition Condition Description
Para
Arbor press
Torque wrench 3-92 Flywheel Housing -
removed

Material/Parts
Oil MIL-L-2104 Type OE/HDO

Personnel Required

Special Environmental Conditions

NONE

General Safety Instructions

1 Observe all WARNINGS.
LOCATION ITEM ACTION REMARKS
NOTE
The flywheel housing must be removed to perform the
following maintenance procedures.
REMOVAL
1. Idler gear a. Cylinder Remove. Screw is 1/2-13
or idler block x21/2.
gear hole screw (1)
spacer and flat-
washer
@
b. Idler Remove from rear end
gear hole plate (4).
spacer
(3
c. Idler Remove from rear end
gear (5) plate (4).
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LOCATION

ITEM ACTION REMARKS

REMOVAL (Cont)

NOTE

Before removing the idler gear check the idler
gear, hub and bearing assembly for any perceptible
wobble or shake when pressure is applied; by firmly
grasping the rim of the gear with both hands and
rocking in relation to the bearing. The bearing
must be replaced if the gear wobbles or shakes. If

the gear assembly is satisfactory, it is only
necessary to check the pre-load before reinstallation.
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LOCATION ITEM ACTION REMARKS
DISASSEMBLY
2. Idler gear
hub and
bearing
assembly
NOTE

b.

While removing or installing an idler gear bearing,
the bearing MUST be rotated to avoid the possibility
of damaging the bearing by brinelling the bearing
races. Brinelling refers to the marking of the

races by applying a heavy load through the rollers
of a non-rotating bearing in such a way that the
rollers leave impressions on the contact surfaces

of the races. These impressions may not be easily
discerned during normal inspection. For example, a
bearing may be brinelled if a load were applied to
the inner race of the bearing assembly in order to
force the outer race into the idler gear bore, thus
transmitting the force through the bearing rollers.

A brinelled bearing may have a very short life.

Six Remove.
bolts

(6),

three

bolt

locks (7)

and bear-

ing re-

tainer

(8)

Cwamme )

Wear eye protection when using compressed air.

Idler Clean with fuel oil and
gear and dry with compressed air.
bearing

assembly

(9)
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LOCATION ITEM ACTION REMARKS

DISASSEMBLY (Cont) |

c. Bearing Place the idler gear and
hub (10) bearing assembly (9) in

an arbor press with the
bearing cone or inner
race supported on steel
blocks as shown. While
rotating the gear assem-
bly (9) press the hub
(10) out of the bearing.
Remove the gear assembly
from the arbor press and
remove the bearing cones
and spacer (11).

NOTE

Component parts of the idler gear bearing are
mated; therefore, match-mark the parts during
disassembly to assure they will be reassembled in
their original positions.

d. Dowel Remove.
(12)

" b =

il
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3-91.3. IDLER GEAR AND BEARING ASSEMBLY - MAINTENANCE

INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS
INSPECTION
‘ WARNING I
Wear eye protection when using compressed air.
3. Idler 1. Wash in clean fuel oll
gear and dry with compressed
(13), air.
hub (10)
and bear- 2. Inspect all parts for
ing (11) weatr.
Bearing Inspect bearings carefully.
(12) Wear, pitting, scoring or
flat spots on rollers or
races are sufficient cause
for rejection and the
bearing assembly must be
replaced.
Hub (10) Check the idler gear hub
and spacer.
Idler Examine the gear teeth
gear for evidence of scoring,
(13) pitting and wear. If

severely damaged or worn,
replace the gear. Also,
inspect other gears in

the gear trains.
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3-91.3. IDLER GEAR AND BEARING ASSEMBLY - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION

ITEM

ACTION

REMARKS

REASSEMBLY

4, Idler
gear

Align match marks on the bearing components before

proceeding.

Idler
gear
(13) and
bearing
(11)

NOTE

. Support the idler gear,

shoulder down, on the
bed of an arbor press
and start the outer
bearing race squarely
into the bore of the
gear. Then, press
the bearing race tight
against the shoulder
of the gear, using a
steel plate between
the ram of the press
and the bearing race.

. Support one bearing

cone, numbered side
down, on bed of arbor
press and lower the

idler gear and bearing
cup assembly down over
the bearing cone.

. Lay spacer ring on face

of bearing cone.
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LOCATION ITEM ACTION REMARKS

REASSEMBLY (Cont)|

4. Place second bearing
cone, numbered side
up, in idler gear and
bearing cup assembly
and against spacer
ring.

5. Then, position the
idler gear-hub over
the bearing cones so
that the oil hole in
the hub is 1800 from
the gap in the spacer
ring.

b. Hub (10) Press the hub into the
idler gear bearing cones,
while rotating the gear
(to seat rollers properly
between cones) until the
face of the hub which
will be adjacent to the
cylinder block end plate
is flush with the corres-
ponding face of the bear-
ing cone. The bearing
cones should be supported
S0 as not to load the
bearing rollers during
this operation.

10 N
| __ARBOR PRESS RAM
"E‘i:"\ : BEARING
s //' ASSEMBLY
PARALLEL PARALLEL
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3-91.3. IDLER GEAR AND BEARING ASSEMBLY - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

PRE-LOAD CHECK OF BEARING

5. Bearing
(11)

NOTE

Prior to installing and securing the bearing
retainer, check the preload of the bearing assembly
as outlined below.

a. The rollers of the bearing are loaded between the bearing cup and bearing cones in accordance with
design requirements to provide a rigid idler gear and bearing assembly. As the bearing cones are moved
toward each other in a tapered roller bearing assembly, the rollers will be more tightly held between the cones
and cup. Inthe idler gear bearings, a slight pre-load is applied by means of a selected spacer ring between the
bearing cones, to provide rigidity of the gear and bearing assembly when it is mounted on its hub. This method
of preloading is measured, in terms of "pounds-pull”, by the effort required at the outer diameter of the gear to
turn the bearing cup in relation to the bearing cones.

S

QYN
o100

I:GEBR GEAR ‘\,\;\\: b 7;;/;.
FLYWHEEL 7, “CLAMP"
HOUSING 8 PLATE
TO HUB y
BOLTS
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3-91.3. IDLER GEAR AND BEARING ASSEMBLY - MAINTENANCE
INSTRUCTIONS (Cont).

LOCATION ITEM ACTION REMARKS

PRE-LOAD CHECK OF BEARING (Cont) |

b. Any time an idler gear assembly has been removed from an engine for servicing or inspection, while
performing engine overhaul or other repairs, the pre-load should be measured as part of the operation.

c. After the idler gear, hub and bearing are assembled together, the bearing should be checked to
ascertain that the gear may be rotated on its bearing without exceeding the maximum torque specifications, nor
be so loose as to permit the gear to be moved in relation to the hub by tilting, wobbling or shaking the gear.

d. If the mating crankshaft and camshaft or balance shaft gears are not already mounted on the engine,
the torque required to rotate the idler gear may be checked by mounting the idler gear in position on the engine,
using a steel plate 4" square and 3/8" thick against the hub and cone as outlined below.

e. However, If the crankshaft and camshaft gears are on the engine, a suitable fixture, which may be
held in a vise, may be made.

f. Three plates, a 1/2"-13 x 2 3/4" bolt and a plain washer are used with a 1/2"-13 nut and plain washer
for mounting. One of the plates is used to take the place of the flywheel housing, and the other two plates, the
cylinder block. "Engine-mounted" conditions are simulated by tightening the nut to 80-90 Ib-ft torque and
tightening the three plate-to-hub attaching bolts to 25-40 Ib-ft torque. The components of the fixture may be
made from steel stock in accordance with the dimensions.

g. The idler gear bearing should be clean and lubricated with clean light engine oil prior to the preload
test. Idler gear assemblies which include new bearings should be "worked in" by grasping the gear firmly by
hand and rotating the gear back and forth several times.

h. To check the pre-load by the first method:

(1) Mount the idler gear assembly on the engine.

(2) Install the center bolt and washer through the gear hub and thread into the cylinder block a 1/2"-13 x 2

1/2" bolt replaced the 1/2"-13 x 2" bolt). Tighten the bolt to 80-90 Ib-ft torque.
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LOCATION ITEM ACTION REMARKS

PRE-LOAD CHECK OF BEARING (Cont)

1/2" DIA, HOLE

N

3/and | 2
. [1-1/2" DIA. HOLE

I' 7{-21"6" 1/2" DIA,

bl THREE HOLES

_é_L_'__

YT YT
T 11-17/32"
Gl}—?"“l-i/la"
3/8% | fe———— g ]

(3) Place steel plate (lower plate) against hub and bearing. Insert three 3/8"-16 bolts through plate and
threaded into hub. Tighten the bolts to 25-40 Ib-ft torque.

(4) Tie one end of a piece of lintless 1/8" cord around a 1/8" round piece of wood (or soft metal stock).
Place the wood between the teeth of gear, then wrap the cord around the periphery of the gear
several times. Attach the other end of the cord to spring scale. Maintain a
scale, 90° to the axis of the hub, and note the pull, in
rotating. Make several checks to obtain an average
6 Ibs. 12 ounces maximum and does not fluctuate
bearing assembly are satisfactory for use.

straight, steady pull on the
pounds and ounces, required to start the gear
reading. If the pull is within 1 1/4 Ib. minimum to
more than 2 Ibs. 11 ounces, the idler gear and

i To check the pre-load by the second method:

(1) Attach the plates (two upper plates) to the idler gear with 1/2"-13 center bolt, washers and nut as
shown. Tighten the bolt to 80-90 Ib-ft (119-134 kg/m) torque.
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LOCATION ITEM ACTION REMARKS

| PRE-LOAD CHECK OF BEARING (Cont) |

(2) Attach the other plate to the idler gear with three 3/8"-16 bolts. Tighten the bolts to 25-40 Ib-ft (37.2-
59.5 kg/m) torque.

(3) Clamp the idler gear assembly and fixture in vise as shown.

(4) Attach the cord to the idler gear and spring scale and check the pre-load as outlined in item 4 of the
first method.

J- If the scale reading is within the specified 1 1/4 to 6 % Ibs., but fluctuates more than the permissible 2 Ibs.
11 ounces (12 N), the idler gear and bearing assembly must NOT be installed on the engine. Fluctuations in
scale reading may be caused by the races not being concentric to each other, damaged races or rollers, or dirt
or foreign material within the bearings. In these cases, the bearing should be inspected for the cause of
fluctuation in the scale readings and corrected or a new bearing installed.

k. A scale reading which exceeds the specified maximum indicates binding of the bearing rollers, or rollers

improperly installed. When the scale reading is less than the specified minimum, the bearing is more likely
worn and should be replaced.

l. After the pre-load test is completed, remove the steel plates and attach bearing retainer as follows:

(1) Attach the bearing retainer (8) to the idler gear (13) with six screws (6) and locks (7). Tighten the
screws to 24-29 Ib-ft (35.7 - 43.2 kg/m) torque.

(2) Bend the ears of each bolt lock against the flat side of the attaching screw heads to secure the
bolts.
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LOCATION

ITEM

ACTION

REMARKS

PRE-LOAD CHECK OF BEARING (Cont)

INSTALLATION

6. Idler gear
hub and
bearing
assembly
gear (13)

Crankshaft
gear balance
shaft gear
and idler

CRANKSHAFT
ND PLATE
£ REAR

BALANCE SHAFT GEAR

. Position gears so that

match marks will align
with those on the idler
gear.

. With these marks in

alignment, start the
idler gear into mesh
with the crankshaft
gear and either the
camshaft or balance
shaft gear, and simul-
taneously rotate the
gear hub so that the
hollow pin at the
inner face of the hub
nearly registers with
t