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WARNING SUMMARY

NO SMOKING
Smoking is prohibited aboard this vessel.

JEWELRY
Remove rings, bracel ets, wristwatches, and neck chains before working around or on a unit.

HEAVY OBJECTS
Handling heavily weighted objects can cause bodily injury. Do not lift materials or equipment over 50 b without
using appropriate material handling equipment.

BATTERIES
Do not smoke around batteries. Personnel must wear goggles and chemical resistant gloves when adding electrolyte
and cleaning up spills.

HAZARD REPORTING
Report al hazards. It is your responsibility to report hazards through your chain-of-command.

HIGH VOLTAGE
Use extreme caution when checking energized circuits. Always place power off warning tags on power supply
switches so that no one will apply power while performing maintenance.

HAZARDOUS FUMESIN CONFINED SPACES

The lazaret, engine, fuel and storage compartments are confined spaces and may contain hazardous fumes. Refer to
FM 55-502 before entering a confined space. Never enter a confined space before checking the confined space with a
gas free meter. Operate the exhaust plenum ventilation fan to remove fumes, especially following a fuel spill or

a C02 discharge.

TORQUE VALUES

For torque not specified in an individual work package, refer to the Torque Limits Work Package located in the
General Maintenance Section of this manual. Failure to tighten fasteners to specified torque may result in damage to
equipment and death or injury to personnel.

NUCLEAR, BIOLOGICAL OR CHEMICAL

In the event equipment has been exposed to nuclear, biological or chemical warfare, the equipment shall be handled
with extreme caution and decontaminated in accordance with FM 3-5, instructions for immediate, operational and
thorough decon procedures adapted for the marine environment. Unprotected personnel can experience injury or
death if residual toxic agents or radioactive material are present. If equipment is exposed to radioactive, biological or
chemical agents, personnel must wear protective mask, hood, protective overgarments, chemical gloves and chemical
boots in accordance with MOPP - level prescribed by the OIC or NCOIC.

FUELS
Personnel must wear chemical resistant gloves when handling fuels. Promptly wash exposed skin and change
fuel-soaked clothing.

COOLANTS
Before opening coolant system, allow time to cool and wear effective hand, eye and skin protection.

NOISE
Hazardous noise levels may be present during the course of normal operations. All personnel shall wear appropriate
single hearing protection at a minimum, especially during winch operations
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SAFETY WARNING ICONS

EAR PROTECTION - Headphones over ears shows that noise level will harm ears.

ELECTRICAL - Electrical wire to hand with electricity symbol running through hand
shows that shock hazard is present.

EYE PROTECTION - Person with goggles shows that the material will injure the eyes.

FLYING PARTICLES 2 - Arrows bouncing off face with face shield shows that
particles flying through the air will harm face.

HEAVY OBJECTS - Human figure stooping over heavy object shows physical injury
potential from improper lifting technique.

HEAVY PARTS - Foot with heavy object on top shows that heavy parts can crush
and harm.

HEAVY PARTS 3 - Heavy object on human figure shows that heavy parts present a
danger to life or limb.

HELMET - Arrow bouncing off head with helmet shows that falling parts present
adanger.

HOT AREA - Hand over object radiating heat shows that part is hot and can burn.
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SAFETY WARNNING ICONS- CONTINUED
MOVING PARTS - Hand with fingers caught between rollers shows that the moving
parts of the equipment present a danger to life or limb.

MOVING PARTS

MOVING PARTS 2 - Hand with fingers caught between gears shows that the moving
Q%} parts of the equipment present a danger to life or limb.

(e

OVING PARTS

SLICK FLOOR - Wavy line on floor with legs prone shows that slick floor presents a
danger for falling.

<

SLICK FLOOR

HAZARDOUSMATERIAL WARNING ICONS

CHEMICALS - Drops of liquid on hand shows that the material will cause burns or
irritation to human skin or tissue.

/

l
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CHEMICAL

EXPLOSION - Rapidly expanding symbol shows that the material may explode if

ﬂ subjected to high temperatures, sources of ignition or high pressure.

EXPLOSION

FIRE - Flame shows that a material may ignite and cause burns.

F™

FIRE

POISON - Skull and crosshones shows that a material is poisonous or is adanger to life.

POISON

VAPOR - Human figure in a cloud shows that material vapors present a danger to life
or health.
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DISTRIBUTION STATEMENT A - Approved for public release; distribution is unlimited.

TM 55-1945-205-24-1-2, 1 October 2003, is updated as follows:

1.

2.

6.

File this sheet in front of the manual for reference.
The portion of text affected by the changes is indicated by a vertical line in the outer margins of the page.

Changes to illustrations are indicated by a vertical line and/or miniature pointing hand adjacent to the
changed area.

When tables are updated or added, the change bar shall also be placed to the left of the table number
and title.

Remove old pages and insert new pages as indicated below:

Remove Pages Insert Pages

a through d [d through

Aand B [Aand

Title Block Page Title Block Page

i through vi [ilthrough[vi]

FO 1 through FO 18 through[EQ 22
Back Cover Back Cover

Replace the following work packages with their revised version:

Work Package Number
[WP 0078 00l
[WP 0079 00
WP 0080 00
[WP 0094 00l
WP 0096 00
[WP 0097 00l
[WP 010300

(WP 0108 00l
(WP 0115 Q0
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6. Replace the following work packages with their revised version: (Cont'd)

Work Package Number (Cont'd)

WP 0116 00

i
2

28 O
30 0
32 O
34 ((
00

/]

/\
/\

IR

)177 (
WP 0178 00
WP 0179 00
WP 0186 00
WP 0188 00

)169 0

A

mmmmm
121}

7. Add the following new work packages:

Work Package Number

None Applicable

Change 1



By Order of the Secretary of the Army:

PETER J. SCHOOMAKER
General, United States Army
Official: Chief of Staff

SANDRA R. RILEY
Administrative Assistant to the
Secretary of the Army

0518117

DISTRIBUTION: To be distributed in accordance with the Initial Distribution Number (IDN)
256409, requirements for TM 55-1945-205-24-1-2.






TM 55-1945-205-24-1-2
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NOTE: The portion of text affected by the changes is indicated by a vertical line in the outer margins of the
page. Changes to illustrations are indicated by a vertical line and/or miniature pointing hand adjacent to the
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table number and title.

Dates of issue for original and changed pages / work packages are:

Original 1 OCT 03
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REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of a way to improve the
procedures, please let us know. Submit your DA Form 2028 (Recommended Changes to Equipment
Technical Publications), through the Internet, on the Army Electronic Product Support (AEPS) website.
The Internet address is http://aeps.ria.army.mil. If you need a password, scroll down and click on
“ACCESS REQUEST FORM". The DA Form 2028 is located in the ONLINE FORMS PROCESSING
section of the AEPS. Fill out the form and click on SUBMIT. Using this form on the AEPS will enable us to
respond quicker to your comments and better manage the DA Form 2028 program. You may also mail,
fax or email your letter or DA Form 2028 direct to: AMSTA-LC-CI / TECH PUBS, TACOM-RI, 1 Rock
Island Arsenal, Rock Island, IL 61299-7630. The email address is TACOM-TECH-PUBS@ria.army.mil.
The fax number is DSN 793-0726 or Commercial (309) 782-0726.

DISTRIBUTION STATEMENT A - Approved for public release; distribution is unlimited.
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HOW TO USE THISMANUAL

This manual contains certain features to improve the convenience of using this manual and increase the user’s
efficiency. These features include;

a. Accessing Information

Information is accessed by referring to thd Table of Contentk, located in the front of this manual, or by looking in the
[Alphabetical IndeX, located in the back of this manual.

b. [llustrations

Various methods are used to locate and repair components. Locator illustrationsin Controls and Indicator tables,
PMCS tables, exploded views and cut-away diagrams make the information in the manual easier to understand
and follow.

c. Using ThisManual

When using this manual, read and understand the entire maintenance action before performing the task. Also, read
and understand all warnings, cautions and notes as well as general safety precautions that apply to the task to be
performed. The warning summary will inform personnel of hazards associated with the equipment to be worked on.
However, the summary is not al inclusive and personnel should be aware at all times of hazardous conditions that
may arise.

Prior to starting the procedures in this manual, the initial setup regquirements are located directly above each
procedure. Theinformation isgiven to ensure all materials, expendables, tools and any other equipment necessary are
readily available for use. Theinitial setup will be accomplished prior to starting the actual steps of each
maintenance procedure.

Locating Major Components

Obtain the manua for the system to be worked on. Open to the Table of Contents$ located in the front of this manual.
Find Chapter 1l Description and Theory of Operation. Under the chapter title you will find the work package titled
Location and Description of Major Components. Turn to the work package indicated. Thiswork package will givea
brief description of the major components, and show an illustration of what the component lookslike and itslocation.

The Alphabeticd[ TndeX, located in the back of this manual, contains an alphabetical list of all sections of this manual.
Location and Description of Major Componentsis found in section L. The work package is found on the right side of
the title where the Location and Description of Major Components is located. Turn to the work package indicated to
find the description and location of each component.

Troubleshooting Procedures

Thd Table of Contents or Alphabetical IndeX may be used to locate sections within this manual . To locate a particular
troubleshooting procedure, open the manual to thé Table of Contents located in the front of this manual. Find
[Chapter 2| Troubleshooting Procedures. Under this section, find awork packagetitled Troubleshooting Index. Turn to
the work package indicated, which lists al of the troubleshooting procedures. Look down the list until you find the
appropriate work package for the problem you are trying to solve. To the right side of the procedure will be awork
package number. Turn to the work package indicated and follow the steps to complete the troubl eshooting procedure.
The procedures list the malfunction, symptom and the corrective action. The corrective action will indicate which
mai ntenance procedure to go to for the repair of the symptom or what level of maintenance is capable of repair of
the problem. Follow the procedures indicated to complete the task. At the top of the task you will have a section
called INITIAL SETUP. There are five basic headings listed under INITIAL SETUPR.

Test Equipment: Listsal test equipment (standard or special) required to troubleshoot, test and inspect the
equipment covered in this manual. The test equipment isidentified with an item number and work package
number from the Tool Identification List located in[Chapter 4] Supporting |nformation.
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Tools: Listsall tools (standard or special) required to perform the task. Tools are identified with an item number
and work package number from the Tool | dentification List located in[Chapter 4] Supporting Information.

Personnel Required: Lists all personnel necessary to perform the task.

Equipment Condition: Notes the conditions that must exist before starting the task. The equipment condition
will also include any prerequisite maintenance tasks to be performed with reference to the work package number
or to the TM number.

References: Includes any other manual's necessary to compl ete the task. When there are no references listed, all
steps necessary to compl ete the task are contained within this manual. A listing of reference materiasis
contained in the work package References in[Chapter 4] Supporting I nformation.

Maintenance I nstructions

To locate a maintenance procedure, open the manual to the Table of Contents located in the front of this manual. Find

[Chapter 3] Maintenance Instructions. Look down the list and find the maintenance procedure to be accomplished. On
the right side of the maintenance procedure will be awork package number. Turn to the work package indicated.
Before beginning the maintenance task, look through the procedure to familiarize yourself with the entire
maintenance procedure. At the top of the task you will have a section called INITIAL SETUP. There are five basic
headings listed under INITIAL SETUP.

Tools: Listsall tools (standard or special) required to perform the task. Tools are identified with an item number
and work package number from the Tool Identification List located in[Chapter 4] Supporting Information.

Materials/Parts. Listsall parts or materials necessary to perform the task. Expendable and durables are
identified with an item number from the applicable work package located in[Chapter 4] Supporting Information.

Personnel Required: Listsall personnel necessary to perform the task.

References: Includes any other manual's necessary to compl ete the task. When there are no references listed, all
steps necessary to compl ete the task are contained within this manual. A listing of reference materiasis
contained in the work package References in[Chapter 4] Supporting I nfor mation.

Equipment Condition: Notes the conditions that must exist before starting the task. The equipment condition
will also include any prerequisite maintenance tasks to be performed with reference to the work package number
or to the TM number.

Test Equipment: Lists all test equipment (standard or special) required to troubleshoot, test and inspect the
equipment covered in this manual. The test equipment isidentified with an item number and work package
number from the Tool Identification List located in[Chapter 4] Supporting Information.

Repair Partsand Special Tools List

Refer to TM 55-1945-205-24P-1 when requisitioning parts, specia tools and equipment.

I dentify the mandatory repair parts required to perform thistask listed at the top of the work packagein the INITIAL

SET-UP Using the part number provided, refer to the part number index work packagein TM 55-1945-205-24P-1.

Look up the part number in the part number column and identify the figure and item number where the part islocated.
Turn to the figure and locate the item number listed. Verify that the item is correct.
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
GENERAL INFORMATION

SCOPE

This manual contains descriptions and maintenance instructions for the causeway ferry (CF) engine.

Type of Manual: Unit, Direct Support and General Support Maintenance Manual .

Purpose of Equipment: The CF engineis a Detroit Diesel 8V92TA and is the source of power for propulsion and
maneuverability of the CF. The CF engineisthefirst component of the CF drive train which consists of amarine gear,
transfer case and pump-jet, which is connected by driveshafts.

MAINTENANCE FORMS, RECORDS AND REPORTS

Department of the Army forms and procedures used for equipment maintenance will be those prescribed by

DA PAM 738-750, Functional Users Manual for The Army Maintenance Management System (TAMMS) and AR
700-138, Army L ogistics Readiness and Sustainability.

REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If any component in your system needs improvement, let us know. Send us an EIR. You, the user, are the only one
who can tell uswhat you don't like about your equipment. Let us know why you don't like the design or performance.
Put it on an SF 368, Product Quality Deficiency Report. Mail it to the address specified in DA PAM 738-750, or as
specified by the contracting activity. We will send you areply.

CORROSION PREVENTION AND CONTROL (CPC)

CPC of Army materiel isacontinuing concern. It isimportant that any corrosion problems with this item be reported
so that the problem can be corrected and improvements can be made to prevent the problem in future items.

While corrosion istypically associated with rusting of metals, it can also include deterioration of other materials, such
asrubber and plastic. Unusual cracking, softening, swelling or breaking of the materials may be a corrosion problem.
If acorrosion problem isidentified, it can be reported using SF 368, Product Quality Deficiency Report. Use of key
words, such as “corrosion”, “rust”, “deterioration” or “cracking”, will ensure that the information isidentified asa
CPC problem. The form should be submitted to the address specified in DA PAM 738-750, Functional Users Manual
for The Army Maintenance Management System (TAMMS).

OZONE DEPLETING SUBSTANCES (ODS)

The continued use of ODS has been prohibited by Executive Order 12856 of 3 August 1993.

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

The procedures for destruction of Army materiel to prevent enemy use are contained in TM 750-244-6.
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LIST OF ABBREVIATIONS/ACRONYMS

Abbreviation/Acronym Name

A Annually

AC Alternating Current

AL Adaptor Length

AR Army Regulation

AT Applied Torque

AOAP Army Oil Analysis Program
attn Attention

BII Basic Issue Items

BOT Bottle

C Centigrade

CAGEC Commercial and Government Entity Code
CcCcw Counterclockwise

CF Causeway Ferry

CFR Code of Federal Regulations
cm Centimeters

Cco2 Carbon Dioxide

CPC Corrosion Prevention Control
CTA Common Table of Allowances
cuin. Cubic Inches

cw Clockwise

DA FORM Department of the Army Form
DA PAM Department of the Army Pamphlet
DC Direct Current

deg Degrees

dia Diameter

DS Direct Support

DSN Digital Service Network

DT Desired Torque

ea Each

eg. For Example

E-Mail Electronic Mail

F Fahrenheit

FGC Functional Group Code

fig. Figure

FLOCS Fast Lube Oil Change System
ft Foot

ftlbs Foot Pounds

GAA Grease, Automotive and Artillery
ga Gdllon

GBR Grease, Ball and Roller

GS General Support

H Hours Operated

Hg Mercury

hp Horse Power

AW In Accordance With

ID Identification

i.e. That Is

in. Inches

in.Hg Inches of Mercury

kg Kilograms

in. Ibs Inch Pounds
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LIST OF ABBREVIATIONS/ACRONYMS (CONTINUED)

Abbreviation/Acronym

kPa
L

Ib

LT

M
mA
MAC
MCS
ML
mm
NHA
N-m
no.
NSN
OoDS
oz.
pkg
PMCS
PN
PPM
PSI
pwr

at
qty
RPM
RPSTL

SINCGARS
SMR
SQDR
SRA
stbd
TACOM
TAMMS
TB

TIR
™
TMDE
UM
uuT
VAC
VDC
w

WP

Name

Kilopascals

Liter

Pounds

Length of Torque Wrench

Monthly

Milliampere

Maintenance Allocation Chart

Modular Causeway System

Milliliters

Millimeters

Next Higher Assembly

Newton-Meters

Number

National Stock Number

Ozone Depleting Substance

Ounces

Package

Preventive Maintenance Checks and Services
Part Number

Parts Per Million

Pounds Per Square Inch

Power

Quarterly

Quart

Quantity

Revolutions Per Minute

Repair Parts and Specia Tools List
Semi-Annually

Society of Automotive Engineers

Supply Catalog

Supplemental Coolant Additive

Standard Form

Single Channel Ground and Airborne Radio
Source Maintenance Recoverability Code
Square Drive

Specialized Repair Activity

Starboard

(USA) Tank And Automotive Command
The Army Maintenance Management System
Technical Bulletin

Total Indicator Reading

Technical Manuals

Test, Measurement and Diagnostic Equipment
Unit of Measure

Unit Under Test

Voltage, Alternating Current

Voltage, Direct Current

Width

Work Package

0001 00 3/4 blank






TM 55-1945-205-24-1-2

CHAPTER 1
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIESAND FEATURES
DIESEL ENGINE

The diesel engineis an eight cylinder, water-cooled, turbocharged, aftercooled, two cycle marine engine delivering
600 hp at 2100 RPM. The engine provides power to the drive train which consists of an engine, marine gear, transfer
case and pump-jet connected by driveshafts. Operator control of the engine is accomplished from the operators cab,
with the exception of below deck emergency stop push buttons and emergency stop actuation control of the fire
suppression system.
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
DESCRIPTION AND DATA

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

The diesel engineis an eight cylinder, water-cooled, turbo charged, after cooled, two cycle marine engine delivering
600 hp at 2100 RPM. The engine islocated in the machinery compartment of the CF propulsion module. The engine
contains the cooling system, fuel system, electrical system, governing system, air system and exhaust components
which includes awater cooled muffler just aft of the engine.

WATER COOLED
MUFFLER

[T T

ENGINE

PROPULSION
MODULE

The engine provides power to the drive train, which consists of amarine gear, transfer case and pump-jet connected
to each other by driveshafts. Control of the engine is accomplished from the operators cab, with the exception of
below deck emergency stop push buttons and emergency stop actuation control of the fire suppression system.
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EXTERNAL COMPONENTS

ENGINE LIFT
BRACKETS  INLET RESTRICTION
INDICATOR
TURBOCHARGER AIR CLEANER
ASSEMBLY
SIGNAL GENERATOR ZINC ANODE
O/S GOVERNOR
o] AIR INLET
. o) o |lre HOUSING
FUEL PUMP
- : COOLANT FILL
)
ZINC ANODE
EMERGENCY o &) ogi =
STOP SOLENOID J BLOWER
2 LUBE OIL FILL (TYP)
ENGINE LIFT
BRACKETS AIR CLEANER ASSEMBLY
TURBOCHARGER INLET RESTRICTION
INDICATOR

DIESEL ENGINE COMPONENTS, TOP VIEW

ELECTRONIC
GOVERNOR

ACTUATOR THERMOSTAT

ENGINE COOLANT

WATER PUMP HEAT
EXCHANGER
FUEL ——
FILTER
O
WATER COOLANT el N\ o
FILTER il o N
L ALTERNATOR
L VIBRATION DAMPER

DIESEL ENGINE COMPONENTS, FORWARD VIEW
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ELECTRONIC
GOVERNOR
VALVE ACTUATOR
COVER / MANUAL
FUEL PRIMER
PUMP
ol |l .
WATER COOLED = 'S
EXHAUST MANIFOLD L s
O g
‘:— uo et =
o o @ ®
== . FUEL SUPPLY
3/8 NPT FEMALE
MAGNETIC PICK UP ENGINE  ELECTRONIC OVERSPEED
ENGINE GOVERNOR OIL COOLER  GOVERNOR IN "J" BOX

DIESEL ENGINE COMPONENTS, STARBOARD SIDE VIEW

VALVE FUEL COOLER

COVER DIPSTICK
ZINC
ANODE
- o
0
o, r 7
WATER COOLED =
EXHAUST MANIFOLD &
= L O
_ B

t :;E '

FUEL COOLER ~ -

© o o
o o o

P
OIL PUMP =
OIL SUMP STARTING MOTOR

DIESEL ENGINE COMPONENTS, PORT SIDE VIEW
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E-STOP
SOLENOID
TURBOCHARGER / TURBOCHARGER
ZINC
ANODE
RAW WATER
PUMP

RING GEAR

CRANKSHAFT FLYWHEEL

FLYWHEEL HOUSING
DIESEL ENGINE COMPONENTS, AFT VIEW

Cooling System

Coolant iscirculated through the engine by a centrifugal -type water pump, which islocated on the forward end of the
engine. Heat is removed from the coolant, which circulates in a closed system, by the heat exchanger also on the
forward end of the engine. Control of the engine temperature is accomplished by thermostats located on the forward
end of the engine, which regulate the flow of the coolant within the cooling system. The closed cooling system filter
islocated on the forward starboard corner of the engine, which cleans the coolant of dirt, sediment and oxidation. The
coolant level is checked and filled through a cap located on the top of the heat exchanger.

The engine raw water cooling system consists of a sea chest, a butterfly valve and a duplex strainer which are all
discussed in TM 55-1945-205-24-1-1. The engine raw water pump is located on the aft end of the engine, which
circulates raw water through the entire raw water system. The fuel cooler islocated on the port side of the engine. The
marine gear oil cooler islocated on the starboard side of the engine.

Fuel System

The fuel system isanintegrated part of the diesel engine. The fuel is pumped by a gear type fuel pump located on the
aft end of the engine blower. The fuel is cleaned by afuel filter located on the starboard side of the engine. Fuel
injectors, located in the cylinder heads, properly meter the fuel to the engine. Fuel manifolds, located in the cylinder
head casting, supply an ample amount of fuel for the injectors to draw from. The excess fuel is then pumped through
the fuel cooler located on the port side of the engine where it is cooled prior to being sent back to the fuel

in storage.
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Lubrication System

Full pressure lubrication is supplied to all main, connecting rod and camshaft bearings and to other moving parts
within the engine. A gear-type pump located on the front end of the engine behind the vibration damper, draws oil
from the 0il sump located on the bottom of the engine through an intake screen. It is then pumped through the oil
filter located remotely on the starboard bulkhead and then to the oil cooler located on the starboard side of the engine.
From the ail cooler, the il flows through passages that connect with the il galleriesin the cylinder block and
cylinder headsfor distribution to the bearings, rocker arm mechanism and other functional internal parts. The ail level
is checked through a dipstick on the port side of the engine and is filled through oil filler cap on the starboard valve
cover. The ail pressure isregulated by an oil pressure regulator located on the bottom side of the engine inside the ail
sump. The engine is protected from excessive oil pressure by an oil pressure relief valve also located on the bottom
side of the enginein the oil sump.

Electrical System

Engine starting is provided by an electric starting system. The electric starting motor, located on the port side of the
engine, is energized by a storage battery. A battery-charging alternator, located port side forward corner of the engine,
serves to keep the storage battery charged. The battery charging aternator is driven by a pulley mounted on the
vibration damper, which islocated on the forward end of the engine on the end of the crankshaft. An emergency stop
solenoid, located on the aft end of the air inlet housing, activates aflapper in the air inlet housing when the air supply
to the engine needs to be shut down.

Engine Governing System

Engine speed is controlled by a governor system. The governor system consists of a speed controller located in the
engine junction box A4 aft of the engine, a governor actuator located on the top of the engine and a magnetic pick-up
located on the aft end of the engine on the flywheel housing.

Theengineis protected from over speed by an over speed governor. The over speed governor consists of an electronic
speed switch located on the lower starboard side of the engine, adual function signal generator which islocated aft of
the blower. T he dual function signal generator transmits engine RPM’sto both the over speed governor and the
tachometer gauge.

Air Induction System

The air induction system begins with two paper type air filters located on top of the of the engine in front of the
turbochargers and two air limiters located inboard of each valve cover on top of the engine. Two large volume water
cooled turbochargers are located on the aft end both port and starboard sides of the engine. The air inlet housing
mounted top center of the engine can shut off all air to the engine, shutting it down in an emergency situation. The
engine blower located top center beneath the air intake housing maintains a constant pressure in the air box to
maintain an efficient scavenging process. Located directly beneath the blower is an after cooler, which isa small
radiator designed to cool and condense the air prior to entering the air box.
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Crankshaft Group

The crankshaft is located on the lower center line of the engine and is used to convert the linear motion of the pistons
to rotational torque which may be used by the rest of the drive train. The cross head pistons are located, four per side,
in both the port and starboard banks of the engine block. The pistons connect to the crankshaft with a connecting rod.

Camshaft Group
The port and starboard camshafts are located just outboard of the after cooler, running parallel to the crankshaft,
providing synchronous operation of the exhaust valves and the injectors, which are located on both port and starboard

cylinder heads. The camshaft is driven by atimed set of gearslocated on the aft end of the engine which also drives
the blower drive gear.
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
DESCRIPTION AND DATA

EQUIPMENT DATA

The following tables provides data applicable to major component levels.

Table 1. CF Equipment Data.

ITEM CHARACTERISTIC

DESCRIPTION

ENGINE (2 PER SECTION)

Model

Detroit Diesel 8V92TA

Rated Horse Power (Each)

600 HP at 2100 RPM at output shaft

Starting System Electric (24 volt)
Number Of Cylinders Qty 8
Electrical System 24 volt 65 amps

Firing Order

1L-3R-3L-4R-4L-2R-2L-1R

Total Displacement

736 cuin. (12.07L)

Bore 4.84 (123 mm)
Stroke 5.0in. (127 mm)
Number Of Main Bearings Qty 5
Compression Ratio 170to1

Maximum Torque

1250 ft Ibs (1695 N-m)

ENGINE SPEED RATINGS

Maximum Governor Speed, Full Load 2100 + 50 RPM
Minimum Idle Speed 600 = 50 RPM
No-load Governed Speed 2250 + 50 RPM
INTAKE
Turbocharger TV8101 with after cooler
Blower Large bearing, gear driven, helical rotor blower
Air Cleaner Dry element type

PISTONS AND CONNECTING RODS

Piston Type Cross-head piston with crown and skirt
Number Of Compression Rings Qty 2
Number Of Fire Rings Qty 1
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Table 1. CF Equipment Data. (Continued)

ITEM CHARACTERISTIC

DESCRIPTION

Number Of Oil Rings

Qty 2

Type Piston Pin

Solid core type bushing

Type Bearing

Solid core type bushing

Type Cylinder Liner

Replaceable wet type, alloy cast iron

ENGINE LUBRICATING SYSTEM

Crankcase Capacity

28t (265L)

With Filter Change

30qt (28.4L)

Oil Pressure 50 to 70 PSI (344.7 to 482.6 kPa, 1.800 RPM)
Type System Pressure and spray circulation
Oil Pump Gear type
Qil Filter Full flow, bolt on type with bypass valve
Oil Cooler Plate type, with bypass valve
FUEL SYSTEM
Fuel Pump Positive displacement, gear-type

Limiting Speed Governor

Variable speed, single-weight mechanical type

Fuel Injectors

Model No. 9A90, needle valve type, valve

opening pressure: 2200 to 3300 PSI (15 169 to 22

753.5 kPa)

Fuel Water Separator

Fuel strainer, density-type element

Secondary Fuel Filter

Fuel filter, paper-type element

COOLING SYSTEM

Heat Exchanger Working Pressure

15t0 20 PSI (103 to 138 kPa)

Operating Temperature

160°F to 180°F
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
THEORY OF OPERATION

THE DIESEL ENGINE

The diesel engineis an internal compression combustion power unit where the heat of the fuel and air is compressed
and burned, thereby converting it into work in the cylinders of the engine.

In the diesel engine, air is compressed creating heat in the cylinder. The fuel is then injected into the compressed air
igniting the diesel fuel which starts the power stroke or work.

THE TWO-CYCLE PRINCIPLE

The two-cycle engine has two strokes, the mation of the piston in one direction, or one rotation of the crankshaft for
each cycle of the engine. In contrast, the four cycle engine has four strokes or two rotations of the crankshaft for each
cycle of the engine.

How the Two-Cycle Principle Works

The diesel engineis provided with ablower to force air into the cylinders to provide fresh air for combustion and to
expel exhaust gases. The cylinder liner contains arow of ports which are above the piston when it is at the bottom of
its stroke. These ports allow air to enter from the blower as soon as the rim of the piston begins to uncover the ports.
At the same time, the exhaust valves are open and a unidirectional flow of air from the liner ports to the exhaust
valves accomplishes two vital processes. First, the exhaust gases are expelled from the cylinder and second, the
cylinder isfilled with fresh air for combustion.

The piston travel supward, covering and sealing the liner ports. Asthe piston continues upward it then compressesthe
air therefore creating heat. Just before the piston reaches the top of the stroke, fuel is then injected into the heated
compressed air in the cylinder. The intense heat of the compressed air immediately ignites the fuel. The resulting
combustion will continue until all of the fuel and air are depleted.

The resulting pressure forces the piston downward starting the power stroke. The resulting energy is converted from
linear motion to rotating motion by the crankshaft. As the piston travels downward it will again uncover the liner
ports and the exhaust valves will open allowing the incoming air to push the exhaust gases out starting the process
over again. This entire process is completed in all eight cylinders once every rotation of the crankshaft.
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POWER EXHAUST

THE AIR INDUCTION SYSTEM

In the scavenging process employed by the 8V92TA engine, a charge of air isforced into the cylinders by the blower
and thoroughly sweeps out all of the burned gases through the exhaust valve ports. This air also helps to cool the
internal engine parts, particularly the exhaust valves, at the beginning of the compression stroke. Therefore, each
cylinder isfilled with fresh, clean air which provides for efficient combustion. The air, entering the blower from the
air cleaner, is picked up by the blower rotor lobes and carried to the discharge side of the blower, asindicated by the
arrows. The continuous discharge of fresh air from the blower enters the air chamber of the cylinder block and
sweeps through the intake ports of the cylinder liners. The angle of the ports in the cylinder liners creates a uniform
swirling motion to theintake air asit entersthe cylinders. This motion persists throughout the compression stroke and
facilitates scavenging and combustion.

TheAir Filter
There are two dry type cone shaped air filters mounted to the air inlet side of each turbocharger. The dry type air

cleaners are designed to provide highly efficient air filtration under all operating conditions. The air cleaners have a
replaceable impregnated paper filter element that can be cleaned.
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The Turbochargers

The T18A40 model turbocharger is designed to increase the over al efficiency of the engine. Power to drive the
turbocharger is extracted from the waste energy in the engine exhaust gas. The turbocharger consists of aradial
inward flow turbine wheel and shaft, a centrifugal compressor wheel and a center housing which servesto support the
rotating assembly, bearings, seals, turbine housing and compressor housing. The center housing has connections for
oil inlet and oil outlet fittings.
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o INLET
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GAS FLOW WHEEL

m> COMPRESSED AIR
FLOW

The turbocharger is mounted on the exhaust outlet flange of the engine exhaust manifold. After the engineis started,
the exhaust gases flowing from the engine and through the turbine housing cause the turbine wheel and shaft to rotate.
The gases are discharged into the atmosphere after passing through the turbine housing. The compressor wheel,
which is mounted on the opposite end of the turbine wheel shaft, rotates with the turbine wheel. The compressor
wheel drawsin fresh air, compresses it and delivers high pressure air through the engine blower to the engine
cylinders. During operation, the turbocharger responds to the engine load demands by reacting to the flow of the
engine exhaust gases. As the engine power output increases or decreases, the turbocharger responds to the engine's
demand to deliver the required amount of air under al conditions. An after cooler is used to cool the air going into the
engine after it passes through both the turbocharger and engine blower.

CENTER
HOUSING

TURBINE
OIL INLET SHAFT WHEEL

COMPRESSOR SHAFT BEARINGS,
WHEEL THRUST BEARINGS,
RETAINERS AND WASHERS
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Lubricating oil for the turbocharger is supplied under pressure through an external oil line extending from the engine
cylinder block to the top of the center housing. From the oil inlet in the center housing, the ail flows through the
drilled il passages in the housing to the shaft bearings and thrust bearings. The ail returns by gravity to the engine ail
pan through an external oil line extending from the bottom of the turbocharger center housing to the cylinder block.

TheAir Intake Housing

The air intake housing is mounted on the blower. A valve mounted inside of the housing may be closed to shut off the
air supply and stop the engine when abnormal operating conditions require an emergency shut down.

The Blower

The large bearing blower, designed especially for efficient diesel operation, 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 clearancesin ahousing bolted to the top deck of the cylinder block, between the two banks of
cylinders. To provide continuous and uniform displacement of air, the rotor lobes are made with a helical

(spird) form.

The three-piece seals were replaced by double lip teflon oil sealsin 1986. Each rotor is supported in the doweled end
plates of the blower housing by aroller bearing at the front end and a double-row radial and thrust ball bearing at the
gear end. The right-hand helix rotor of the blower is driven by the blower drive shaft. The blower drive shaft is
splined at one end to a drive hub attached to the blower drive gear and at the other end to a drive hub attached to the
right-hand helix blower timing gear. The mating left-hand helix timing gear drives the left-hand helix rotor. Two
timing gears, located on the drive end of the rotor shafts, space the rotor lobes with a close tolerance. Therefore, asthe
lobes of the two rotors do not touch at any time, no lubrication is required. Thistiming must be correct, otherwise the
required clearance between the rotor lobes will not be maintained. A changein rotor timing is obtained by the use of
shims between the gears and the bearings.

The blower bearings, timing gears, governor drive and fuel pump drive are pressure lubricated by oil passagesin the
top deck of the cylinder block which lead from the main oil galleriesto an oil passage in each blower end plate. A cup
shaped ail strainer has been incorporated in the vertical oil passage at the bottom side of each blower end plate to
remove any foreign material in the lubricating oil. The oil flows upward in the end plate and |eaves through a small
orifice just above the center line of the end plate. The oil is g ected from this orifice against the timing gears at the
rear and the governor weights at the front of the blower and is then carried by splash to the bearings. Oil, which
collects at the bottom of each end plate, overflows into two drain passages which lead back to the crankcase via ail
passages in the cylinder block. The blower drive support bearings receive oil under pressure from atube which
connects the oil passage in the rear end plate to passages in the blower drive support. Excess oil drains back to the
crankcase by way of the gear train.

The Aftercooler

The aftercooler mountsin the cylinder block opening between the cylinders, beneath the blower assembly. The after
cooler coolsthe air going into the engine after it passes through both the turbocharger and the blower. The air flows
downward through the after cooler and the coolant flows from rear to front through the after cooler and returns
through the left bank thermostat housing. The top deck of the cylinder block has been revised to accept the after
cooler. A water inlet adaptor plug or cup plug replacesthe rear 2 %z in. core plug in the bottom of the cylinder block
opening to supply water to the after cooler.
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THE FUEL SYSTEM

The fuel system includes the fuel injectors, fuel pipes (inlet and outlet), fuel manifolds (integral with the cylinder
head), fuel pump, fud strainer, fud filter and fuel lines.
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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 isforced through the fuel filter and into the inlet fuel manifold, then through fuel pipes
into the inlet side of each fuel injector.

The fuel manifolds areidentified by thewords IN (top passage) and OUT (bottom passage) which are cast or stamped
in several places on the side of the cylinder head. This aidsinstallation of the fuel lines. Surplus fuel returns from the
outlet side of the injectors to the fuel return manifold and then back to the supply tank.

All engines are equipped with arestrictive fitting in the fuel outlet manifold in one of the cylinder heads on the
enginesto maintain the fuel system pressure. A check valve may beinstalled in the supply line between the fuel tank
and the fuel strainer to prevent fuel from draining back when the engine is shut down.

The Fuel Injectors

The fuel injector is alightweight 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. No high pressure fuel lines or complicated air-fuel mixing or vaporizing devices are
required. The fuel injector performs four functions (Times, Atomizes, Meters, and Pressurizes):

» Accurately times the moment of fuel injection.
» Atomizesthe fuel for vaporization and mixing with the air in the combustion chamber.
» Meters and injects the correct amount of fuel required to maintain engine speed and to handle the load.

» Createsthe high pressure required for proper fuel injection.
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Combustion required for satisfactory engine operation is obtained by injecting, under pressure, a small quantity of
accurately timed, metered and finely atomized fuel oil into the combustion chamber. Metering and timing during fuel
injection is accomplished by an upper and lower helix machined in the lower end of the injector plunger. The
continuous fuel flow through the injector serves, in addition to preventing air pockets in the fuel system, as a coolant
for those injector parts subjected to high combustion temperatures.

To vary the power output of the engine, injectors having different fuel output capacities are used. The fuel output of
the various injectors is governed by the effective stroke of the plunger and the flow rate of the spray tip. Since the
helix angle and the plunger design determines the operating characteristics of a particular injector. It isimperative
that the specified injectors are used for each engine. If injectors of different types are mixed in an engine, erratic
operation will result and may cause serious damage to the engine or to the equipment which it powers.
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Each fuel injector has acircular disc pressed into arecess at the front side of the injector body for identification
purposes. Each injector control rack is actuated by alever on the injector control tube which, in turn, is connected to
the governor by means of afuel rod. These levers can be adjusted independently on the control tube, thus permitting
auniform setting or fine tuning of all injector racks. The fuel injector combinesin asingle unit al of the parts
necessary to provide complete and independent fuel injection at each cylinder.

Fuel, under low pressure, enters the injector at the inlet side through afilter cap and filter positioned over the racks.
From the filter, the fuel passes through a drilled passage into the supply chamber, that area between the plunger
bushing and the spill deflector, in addition to that area under the injector plunger within the bushing. The plunger
operates up and down in the bushing, and is supplied fuel through the two tunnel-shaped ports in the bushing wall.
The motion of the injector rocker arm is transmitted to the plunger by the follower which bears against the follower
spring. In addition to the reciprocating motion, the plunger can be rotated around its axis by the gear which meshes
with the control rack. To accomplish fuel metering, an upper helix and alower helix are machined in the lower part of
the plunger. The helix relationship to the ports changes with the rotation of the plunger.

Asthe plunger moves downward, under pressure of the injector rocker arm, some of the fuel under the plunger moves
into the supply chamber through the lower port until the port is covered by the lower end of the plunger. The fuel
below the plunger continues to move up through a central passage in the plunger into the fuel metering recess and
into the supply chamber through the upper port until that port is covered by the upper helix of the plunger. With the
upper and lower ports both covered, the remaining fuel trapped under the plunger is subjected to increased pressure
by the continued downward movement of the plunger.
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When sufficient pressureis built up, it opens the flat check valve. The fuel in the check valve cage, spring cage, tip
passages and tip fuel cavity is compressed until the pressure force acting upward on the needle valve is sufficient to
open the valve against the downward force of the valve spring. As soon as the needle valve lifts off of its seat, the fuel
is forced through the small orificesin the spray tip and atomized into the combustion chamber. When the lower land
of the plunger uncovers the lower port in the bushing, the fuel pressure below the plunger isrelieved and the valve
spring closes the needle valve, ending injection.

A pressure relief passage has been provided in the spring cage to permit bleed-off of fuel leaking past the needle pilot
in the tip assembly.

A check valve, directly below the bushing, prevents leakage from the combustion chamber into the fuel injector in
case the valve is accidentally held open by asmall particle of dirt. The injector plunger isthen returned to its original
position by the injector follower spring.

On the return upward movement of the plunger, the high pressure cylinder within the bushing is again filled with fuel
oil through the ports. The constant circulation of fresh cool fuel through the injector renews the fuel supply in the
chamber, helps cool the injector and also effectively removes al traces of air which might otherwise accumulate in
the system and interfere with accurate metering of the fuel. The fuel injector outlet opening, through which the excess
fuel oil returns to the fuel return manifold and then back to the fuel tank, is directly adjacent to the inlet opening.

Changing the position of the helices, by rotating the plunger, retards or advances the closing of the ports and the
beginning and ending of the injection period. At the same time, it increases or decreases the amount of fuel injected
into the cylinder. With the control rack pulled out all the way (no injection), the upper port is not closed by the helix
until after the lower port is uncovered. Conseguently, with the rack in this position, all of the fuel isforced back into
the supply chamber and no injection of fuel takes place. With the control rack pushed all the way in (full injection),
the upper port is closed shortly after the lower port has been covered, thus producing a maximum effective stroke and
maximum injection. From this no injection position to full injection position (full rack movement), the contour of the
upper helix advances the closing of the ports and the beginning of injection.

The Fuel Pump

The positive displacement gear-type fuel pump transfers fuel from the supply tank to the fuel injectors. The pump
circulates an excess supply of fuel through the injectors, which purgesthe air from the system and coolsthe injectors.
The unused portion of fuel returnsto the fuel tank by means of afuel return manifold and fuel return line.

The fuel pump cover and body are positioned by means of two dowels. The dowels aid in maintaining gear shaft
alignment. The mating surface of the pump body and cover are perfectly flat ground surfaces. No gasket is used
between the cover and body since the pump clearances are set up on the basis of metal-to-metal contact. A very thin
coat of sealant provides a sea against any minute irregularities in the mating surfaces. Cavitiesin the pump cover
accommodate the ends of the drive and driven shafts.

The fuel pump body is recessed to provide running space for the pump gears. Recesses are also provided at the inlet
and outlet positions of the gears. A small hole permits the fuel il in theinlet side of the pump to lubricate the relief
valve at its outer end and to eliminate the possibility of a hydrostatic lock which would render the relief valve
inoperative. Pressurized fuel contacts the relief valve and provides for relief of excess discharge pressures. Fuel re-
enters the inlet side of the pump when the discharge pressure is great enough to move the relief valve back from its
seat. A cavity provides escape for the fuel oil, which is squeezed out of the gear teeth as they mesh together on the
discharge side of the pump. Otherwise, fuel trapped at the root of the teeth would tend to force the gears apart,
resulting in undue wear on the gears, shafts, body and cover.
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During operation, fuel enters the pump on the suction side and fills the space between the gear teeth, which are
exposed at that instant. The gear teeth then carry the fuel oil to the discharge side of the pump and, as the gear teeth
mesh in the center of the pump, the fuel oil isforced out into the outlet cavity. Since thisis a continuous cycle and
fuel is continually being forced into the outlet cavity, the fuel flows from the outlet cavity into the fuel lines and
through the engine fuel system under pressure. The pressure relief valve relieves the discharge pressure by bypassing
the fuel from the outlet side of the pump to the inlet side when the discharge pressure reaches approximately

65-75 PSI (448-517 kPa). The fuel pump should maintain the fuel pressure at the fuel inlet manifold.

TheFue Filter

A spin-on type fuel filter is used. The spin-on filter cartridge consists of a shell, element and gasket combined into a
unitized replacement assembly. No separate springs or seats are required to support the filter.

Thefilter cover incorporates a threaded sleeve to accept the spin-on filter cartridges. A fuel/water separator is
installed to drain water residue. Water may also be drained removing and inverting the filter. Refill the filter with
clean fuel oil beforereinstalling it.

The Electronic Gover nor

The electronic governor system provides engine speed control in the place of mechanical linkages.

The actuator is asimple, proportional, electric solenoid having a diding armature whose magnetic force is
proportional to the input coil current. The armature glides on anti-friction bearings and is bal anced between the force
of the return spring and the magnetic force, thus providing a delay-free linear movement. The linear motion is

converted to an output shaft rotation by a crank arm that is connected to the injector control rack linkage, thus
controlling the fuel rate the engine is provided.
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THE COOLING SYSTEM

To effectively dissipate the heat generated by the engine, a heat exchanger and raw water pump are used. The system
is provided with a centrifugal type water pump that circulates the engine coolant. The system incorporates
thermostats to maintain anormal engine operating temperature.

Upon starting a cold engine or when the coolant is below operating temperature, the coolant flow to the heat
exchanger is blocked or restricted by the thermostats in the thermostat housings. A bypass provides coolant
circulation within the engine during the warm-up period.

In the heat exchanger cooling system, the coolant is drawn by the engine water pump from the heat exchanger and is
forced through the engine oil cooler, cylinder block, cylinder heads and exhaust manifolds to the thermostat housings.
A bypass from the thermostat housings to the inlet side of the water pump permits circulation of coolant through the
engine when the thermostats are closed. When the thermostats are open, the coolant flows through the heat exchanger
where it is cooled. An engine driven raw water pump circulates raw water (sea water) through the heat exchanger to
lower the temperature of the engine coolant.
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TheWater Pump

The centrifugal-type water pump circul ates the engine coolant through the cylinder block, cylinder heads, or heat
exchanger and the oil cooler. The pump is mounted on the engine front cover and is driven by the 66 tooth front
camshaft gear (water pump drive). The water pump gear has 42 teeth and meshes with the water pump drive gear. A
bronze impeller is secured to one end of a stainless steel shaft by alock nut. The water pump gear is pressed on the
opposite end of the shaft. Two ball bearings are used to carry the shaft. The larger bearing is used at the drive gear end
of the shaft to accommodate the thrust load. An oil seal islocated in front of the smaller bearing and a spring-loaded
face type water seal is used behind the impeller. The pump ball bearings are lubricated with oil splashed by the
camshaft gear and the water pump gear.
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The Ther mostat

The temperature of the engine coolant is automatically controlled by athermostat located in a housing attached to the
water outlet end of each cylinder head. Blocking type thermostats are used when a standard cooling system is
employed. Two thermostats are employed by the 8V engines. At coolant temperatures below 160°-180°F (71°-82°C),
depending upon the thermostat used, the valves remain closed and block the flow of coolant to the heat exchanger.
During thisperiod, all of the coolant in the standard system is circulated through the engine and is directed back to the
suction side of the water pump via the bypass tube. As the coolant temperature rises above 160°-180°F (71°-82°C),
the thermostat valves start to open, restricting the bypass system, and permit a portion of the coolant to circulate
through the heat exchanger. When the coolant temperature reaches approximately 185°-197°F (85°-92°C) the
thermostat valves are fully open, the bypass system is completely blocked off and all of the coolant is directed
through the heat exchanger. A defective thermostat, which remains closed or only partially open, will restrict the flow
of coolant and cause the engine to overheat. A thermostat which is stuck in afull open position may not permit the
engine to reach its normal operating temperature. The incomplete combustion of fuel due to cold engine operation
will result in excessive carbon deposits on the pistons, rings and valves. Properly operating thermostats are essential
for efficient operation of the engine. If the engine operating temperature deviates from the normal range of
160°-197°F (71° -92°C), the thermostats should be removed and checked.

The Heat Exchanger

The heat exchanger core consists of a series of cells with aheader at one end and a circular water outlet at the
opposite end. The core is mounted inside of the expansion tank with the header or inlet end bolted to the tank and the
opposite or outlet end is sealed inside aretainer. A gasket between the expansion tank and the flange of the core,
another gasket between the flange of the core and the cover at the inlet side, and seals surrounding the circular outlet
at the opposite end prevent the coolant from mixing with the raw cooling water on its horizontal course between the
cells of the element. In this system of engine cooling, the hot coolant leaving the thermostat housing passes through
the expansion tank, then through the cells of the cooling core. After leaving the heat exchanger, the engine coolant is
picked up by the fresh water pump and circulated through the cylinder block and cylinder heads. The raw water is
forced horizontally between the cells of the core and servesto lower the temperature of the coolant as it passes
through the cells. To protect the heat exchanger core from electrolytic action of the raw water, azinc electrodeis
located in both the heat exchanger inlet elbow and the raw water pump inlet elbow and extends into the raw water
passage. The expansion tank provides a means of filling the engine cooling system, as well as space for expansion of
the coolant asitstemperature rises. An overflow pipe, near the top of the tank, provides a vent to the atmosphere. The
length of time a heat exchanger will function satisfactorily before cleaning will be governed largely by the kind of
coolant used in the engine and the kind of raw water used. Soft water, plus agood commercial rust inhibitor or
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antifreeze should be used as the engine coolant to prevent lime deposits in the heat exchanger core aswell asin the
engine. Enough coolant should be maintained in the engine to fill the cylinder block and head and to partially fill the
water tank. Allow air space above the coolant in the tank for the increase in volume as the temperature of the coolant
rises. Whenever the heat exchanger fails to cool the engine properly, and the raw water pump is circulating a normal
amount of cooling water around the heat exchanger core, the core should be examined for foreign deposits.

Raw Water Pump

Raw water for lowering the temperature of the engine coolant is circulated through the heat exchanger by a positive
displacement pump. The pump is attached to an adaptor which, in turn, is bolted to the flywheel housing and is driven
through a coupling attached to the left-hand camshaft gear. The pump drive shaft is supported by a pre-lubricated,
shielded double-row ball bearing. An oil seal prevents oil leakage from the bearing compartment and arotary type
seal preventswater leakage aong the shaft. Animpeller, splined to the end of the drive shaft, is self-lubricated by the
water pumped and should not be run dry for longer than normally required for the pump to prime itself. A wear plate
in the impeller compartment prevents wear of the pump housing and can be reversed if wear on the plate becomes
excessive. A dot machined in the outer periphery of the wear plate mates with a dowel in the pump housing, thus
preventing it from rotating with the shaft. The pump can be operated in a clockwise or counterclockwise direction.
Raw water is drawn into the pump through an inlet opening and discharged through the outlet opening, both openings
are located at the top of the pump housing.

INLET

IMPELLER

OUTLET

The Coolant Filter and Conditioner

The engine cooling system filter and conditioner is a compact bypass type unit with a replaceable a spin-on type
element. A correctly installed and properly maintained coolant filter and conditioner provides a cleaner engine
cooling system, greater heat dissipation and increased engine efficiency through improved heat conductivity and
contributes to longer life of engine parts. The filter provides mechanical filtration by means of aclosely packed
element through which the coolant passes. Any impurities such as sand and rust particles suspended in the cooling
system will be removed by the straining action of the element. The removal of these impurities will contribute to
longer water pump life and proper operation of the thermostat. The filter also serves to condition the coolant by
softening the water to minimize scale deposits, maintain an acid-free condition and act as arust preventative.
Corrosion inhibitors are placed in the element and dissolve into the coolant, forming a protective rustproof film on all
of the metal surfaces of the cooling system. The other components of the element perform the function of cleaning
and preparing the cooling passages while the corrosion inhibitors protect them.
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THE LUBRICATION SYSTEM

The schematic illustrates the flow of oil through the 8V 92TA engine lubrication system including the various
components such as the oil pump, full-flow ail filter, oil cooler, pressure regulator and bypass valve.
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The oil pump is placed in the crankshaft front cover and consists of apair of spur gears, one large and one small,
which mesh together and ride in a cavity inside the crankshaft cover. The large gear is concentric with and splined to
a pump drive hub on the front end of the crankshaft. The pump idler gear is much smaller and runs on a bushing and
hardened steel shaft pressed into the crankshaft cover. The oil is drawn by suction from the oil pan through the intake
screen and piped to the oil pump whereit is pressurized. The oil then passes from the pump into a short gallery in the
cylinder block to the oil cooler adaptor plate. At the same time, oil from the pump is directed to a spring-loaded
pressure relief valve mounted on the cylinder block. This valve discharges excess oil directly to the oil sump when
the pump pressure exceeds 105 PSI (724 kPa). From the oil cooler adaptor plate, the oil passesinto the full-flow filter,
through the oil cooler and then back into the cylinder block where a short vertical oil gallery and a short diagonal oil
galery carry the oil to the main longitudinal oil gallery through the middle of the block. Valves are also provided to
bypassthe oil filter and oil cooler should either one become plugged. Stabilized lubricating oil pressure is maintained
within the engine at all speeds, regardless of the oil temperature, by means of a pressure regulator valve located at the
end of avertical oil gallery connected to the main oil gallery. Thisvertical gallery islocated at the front of the
cylinder block on the side opposite the cooler. When the oil pressure at the valve exceeds 50 PSI (345 kPa) the
regulator valve opens, discharging oil back into the sump.

From the main oil gallery, the pressurized oil flows through drilled passages to each main bearing then passesto an
adjacent pair of connecting rods by means of groovesin the unloaded halves of the main and connecting rod bearings
and drilled passages in the crankshaft. Therifle drilled connecting rods carry oil from the rod bearings to the piston
pin bushing. At therear of the block, two diagonally drilled oil passages, which intersect the main oil gallery, carry oil
to the two rear camshaft end bearings. Oil is then conducted through the rifle drilled camshaft to the intermediate and
front end bearings. Oil from the camshaft intermediate bearingsis directed against the camshaft lobes and cam rollers
which run in an oil bath. This oil from the intermediate bearings provides lubrication of the cam lobes immediately
after starting the engine when the oil is cold and before camshaft bearing oil flow and oil drainage from the cylinder
head have had time to build up. The diagonally drilled oil passage on the right side at the rear of the block intersects
with avertical passage to carry oil to theright bank cylinder head. A short gallery also intersects with this diagonal
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passage to lubricate the idler gear bearing. Another gallery intersecting the diagonal passage from the camshaft at the
front of the block supplies ail to the left bank cylinder head. Drilled passages, intersecting longitudinal galleries
which parallel the camshafts, lead to the blower and supply oil for the blower drive gears and bearings.

Qil from the right-bank camshaft front end bearing lubricates the water pump drive gear and bearings and the front
camshaft gear. The gear train is lubricated by the overflow of oil from the camshaft pocket spilling into the gear train
compartment and by splash from the oil pan. A certain amount of oil also spillsinto the gear train compartment from
both camshaft rear end bearings, the blower drive gear bearing and the idler gear bearing. The blower drive gear
bearing is lubricated through an external pipe from the blower rear end plate to the blower drive support. The valve
and injector operating mechanism is lubricated from alongitudinal oil passage, on the camshaft side of each cylinder
head, which connects to the main oil gallery in the cylinder block. Oil from this passage enters the drilled rocker arm
shafts through the lower end of the rocker shaft bolts and rocker shaft brackets. Excess oil from the rocker arms
lubricates the exhaust valves and cam followers.

The Oil Pump

The gear type lubricating oil pump is mounted in the crankshaft front cover, which also functions as the oil pump
body. The pump consists of two spur gears which mesh and rotate in a cavity inside the crankshaft cover. The pump
drive gear is concentric with and splined to a pump drive hub on the front end of the crankshaft. The pump driven
gear and bushing assembly rotates on a hardened steel shaft. One end of the driven gear shaft is pressed into the
crankshaft front cover and the other end is supported in the oil pump gear retaining plate.

GASKET

DRIVE

/ GEAR

DRIVEN GEAR

Asthe gearsrevolve, avacuum is created on the inlet side of the pump and ail is drawn from the oil pan through the
intake screen and pipe assembly into a passage in the crankshaft front cover, which leads to theinlet port in the pump.
The oil then enters the cavities between the gears and the crankshaft front cover. It is then forced out under pressure
through the discharge port into a short gallery in the cylinder block, which leads to the oil cooler block main oil
gdlery. At the sametime, the ail is directed through a short vertical gallery to the pressure relief valve, which opens
at approximately 105 PSI (724 kPa) to return excess oil to the oil pan.

Oil Pressure Regulator
Stabilized lubricating oil pressure is maintained within the engine at all speeds, regardless of the oil temperature, by
an oil pressureregulator valve. Thevalveisinstalled at the end of the vertical oil gallery near the front of the cylinder

block on the side opposite the oil cooler. The oil pressure regulator consists of a valve body, a hollow piston-type
valve, aspring, aspring seat and a pin to retain the valve assembly within the valve body.
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Thevalveisheld on its seat by the spring, which is compressed by the pin in back of the spring seat. The entire
assembly is bolted to the lower flange of the cylinder block and sealed against leaks by a gasket between the block
and the valve body. When conditions are such that the oil pressure at the valve exceeds 50 PSI (345 kPa), the valveis
forced from its seat and oil from the engine gallery is bypassed to the engine il pan. Thus stabilized lubricating oil
pressure is maintained at all times.

Under normal conditions, the oil pressure regulator should require very little attention. If sludge accumulatesin the
lubrication system, the valve may not work freely, thereby remaining open or failing to open at the normal operating
pressure. Whenever the lubricating oil pump is removed for inspection, remove the regulator valve and spring and
thoroughly clean and inspect them.

SPRING

- SEAT
~
SPRING

PIN LOCATION AB ‘/
A- PRESSURE REGULATOR =
B- PRESSURE RELIEF VALVE
GASKET
(DOES NOT USE 103341 ~—
WASHER) S

ThePressure Relief Valve

Oil leaving the pump under pressure passes into the pressure relief valve body. The spring-loaded valve opens when
the pressure exceeds approximately 105 PSI (724 kPa) and directs the excess ail to the oil pan. The pressure relief
valveislocated at the lower end of the vertical oil gallery near the front of the cylinder block on the oil cooler side.
The pressure relief valve consists of avalve body, a hollow piston-type valve, a spring, spring seat and apin to retain
the valve assembly within the valve body. The relief valve assembly used on the 8V enginesis composed of the same
parts as the regulator valve assembly. However, the retaining pin islocated in the inner pin hole in the valve body to
provide the necessary tension on the spring.

Service operations for the pressure relief valve are similar to those of the regulator valve. The spring in the 8V relief

valve assembliesisthe same asused in the oil pressure regulator assemblies. Replace the springs when they are pitted
or fractured.
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The Engine Oil Cooler

In order to perform its functions satisfactorily, the lubricating oil must be kept within the proper temperature limits. If
the oil istoo cold, it will not flow freely. If the ail istoo hot, it cannot support the bearing loads, it cannot carry away
enough heat and it may result in too great an oil flow. As a consequence, oil pressure may drop below acceptable
limitsand oil consumption may become excessive. 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. Each engine is provided with an ail
cooler mounted on the right-hand side of the cylinder block at the lower front corner as viewed from the flywheel end
of the engine. The 8V turbocharged engines are equipped with a 24 plate oil cooler. Oil from the lubricating oil pump
flows through a passage in the oil cooler adaptor to the oil filter, then through the oil cooler, whereit is cooled by
engine coolant and finally through the outlet passage in the cooler adaptor which leads to the cylinder block oil
galleries. The engine coolant is pumped through the oil cooler and completely surrounds the oil cooler core. To
ensure continuing engine lubrication should the oil cooler become plugged, a bypass valveisinstalled in the oil
cooler adaptor.

ADAPTOR
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WATER OUTLET GASKET
ELBOW . ‘ .
N

HOUSING

|

WATER INLET
ELBOW

GASKET 0%
OIL COOLER CORE ~ GASKET
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THE OIL DIPSTICK

A steel ribbon type ail level dipstick is used to check the quantity of oil in the engine il pan. The dipstick is located

in the side of the cylinder block or the il pan. The engine includes a % in. long rubber il seal inside the cap of the
dipstick. This prevents the escape of vapors carrying oil from the dipstick tube.

Maintain the oil level between the full and low marks on the dipstick and never alow it to drop below the low mark.
No advantage is gained by having the oil level above the full mark. Overfilling will cause the oil to be churned by the
crankshaft throws causing foaming or aeration of the oil. Operation below the low mark will expose the pump pick-
up causing aeration and/or 1oss of pressure.
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The Crankcase Ventilation System

Harmful vapors which may be formed within the engine are removed from the crankcase, gear train and valve
compartment by a continuous pressurized ventilating system. Breathing is through two openings in the rear main
bearing bulkhead of the crankcase and one large hole in the cylinder block rear end plate. They connect to a central
chamber (separated from chambers on each side which carry oil draining back from the cylinder heads) that leads to
an exit at the top of the cylinder block. The external tube(s) connects the cylinder block exit hole at the rear of the
cylinder head(s). Failure to use arocker cover breather on the left bank head can result in excessively high engine
crankcase pressure. Excessive pressure can, in turn, cause crankshaft oil seal leakage and/or loss of oil through the
dipstick tube. The rocker cover(s) provides alarge cross-sectional air flow area at maximum height for efficient
breathing and oil separation. A breather assembly is mounted at the openings in the rocker cover(s). To index the
breather assembly exhaust outlet on the current aluminum die cast valve rocker covers, no disassembly is required.
Insert a1-1/8in. (0.0286 M) outer diameter pipe or wood dowel into the exhaust outlet, apply pressure and rotate the
outlet to the desired location.

THE EXHAUST SYSTEM

A water-cooled exhaust manifold is provided for engines incorporating a heat exchanger cooling system. The outlet
flange may be located at the end or at the mid-section of the exhaust manifold, depending upon the installation
requirements. A flexible exhaust connection or a muffler may be attached to the outlet flange. The exhaust manifold
is attached to studs located between the exhaust ports and the outer side of the two end ports in the cylinder head.
Special washers and nuts secure the manifold to the cylinder head.

TheWater-Cooled Exhaust Manifold

The one-piece water-cooled 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 terminatesin aflange to
which an elbow and flexible exhaust connection is attached. A portion of the engine coolant is bypassed from the rear
of the cylinder block into the rear end of the jacket surrounding the exhaust manifold and is discharged from the
forward end through atube into the thermostat housing. A drain cock isinstalled in the bottom of the manifold for
draining the water jacket. A plugis provided in the bottom of the exhaust manifold elbow for draining moisture
condensed from the exhaust gases.

Water-Cooled M uffler
A normally open ball valve allows raw water exiting the marine gear oil cooler to be pumped into the exhaust system
between the turbochargers and the muffler, filling the muffler with water and cooling prior to being expelled through

the exhaust flapper port with the engine exhaust fumes. In addition to cooling the muffler, the water also actsas a
noi se dampening media within the muffler itself.
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THE ELECTRICAL SYSTEM

The engine electrical system consists of a starting motor, a battery-charging alternator, a storage battery and the
necessary wiring. Additional equipment such as an engine protective system is also included.

The Alternator

The battery-charging circuit consists of an alternator, battery and the wiring. The battery-charging alternator is
introduced into the electrical system to provide a source of electrical current for maintaining the storage battery in a
charged condition and to supply sufficient current to carry any other electrical load requirements up to the rated
capacity of the alternator.

The hinge-mounted alternating current self-rectifying alternator, mounted on the front of the engine, is belt-driven.
The aternator drive pulley is keyed to a shaft which is coupled to the end of the crankshaft. An adequate alternator
driveratio is necessary for an engine equipped with extra electrical accessories and one that has to operate for
extended periods at idle speeds. Diodes, built into the slip ring end frame, rectify the three phase AC voltage to
provide DC voltage at the battery terminal of the alternator, thereby eliminating the need for an external rectifier.

The Starting Motor

The starting motor is mounted on the flywheel housing. When the starting circuit is closed, a small drive pinion on
the armature shaft engages with the teeth on the engine flywheel ring gear to crank the engine. When the engine
starts, the drive pinion disengages to prevent the armature from overspeeding and damaging the starting motor.

The Over speed Gover nor

The overspeed governor consists of four major components: the el ectronic speed switch, the air shutdown housing
solenoid, the speed signal generator and the wiring harness.

The electronic speed switch controls the system by receiving asignal from the speed signal generator. If an overspeed
condition is detected (2300 RPM or above), it will direct current to the air shutdown solenoid. Thiswill close the air
flapper which will shut down engine operation. The electronic speed switch will then have to be manually reset
before the engine may be restarted.
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
TROUBLESHOOTING PROCEDURESINDEX

MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

DIESEL ENGINE

Above Normal Reading on Coolant Temperature Gauge
Below Normal Reading on Coolant Temperature Gauge

Does Not Start In Cold Temperatures

WP 001700
WP 0018 00

WP 0009 00

Excessive Reading on Qil Temperature Gauge
Fails To Stop When Emergency Stop is Activated
High Qil Consumption
Lacks Power
Low Qil Pressure (WP 001500
Noisy Operation or Vibration in Turbo Charger
Not Receiving Fuel From Fuel Tank
Starts With Difficulty And Runs Rough
Sudden Loss Of Power

Turns Over But Will Not Start

WP 0008 00

Will Not Turn Over
ELECTRICAL GENERATING SYSTEM

Generating System Shows Fully Charged Battery and/or High Charge Rate

Generating System Shows L ow Battery and/or Low Charge Rate

Governor Actuator Goes to Full Stroke When Power is Applied and Engine

Not Running

Governor Actuator Stays at Minimum Position When Power is Applied
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment

Multimeter (Item 84 WP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1
TM 9-6140-200-14

TROUBLESHOOTING PROCEDURE
ENGINE WILL NOT TURN OVER

NOTE

The following procedure is typical for both port and starboard engines.

SYMPTOM
Diesel engine will not turn over.
MALFUNCTION
MAIN circuit breaker AGCB1 is off.

CORRECTIVE ACTION

Position A6CB1 on propulsion module circuit breaker panel A6 to on.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
ENGINE circuit breaker A6CB2 is off.

CORRECTIVE ACTION

Position A6CB2 on propulsion module circuit breaker panel A6 to on.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

ENG POWER toggle switch 3A1S1/6 is off.
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CORRECTIVE ACTION
Position 3A1S1/6 on middle control panel Al to on.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
L oose battery connections.
CORRECTIVE ACTION
Check battery connections and tighten if necessary. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Loose starter connections.
CORRECTIVE ACTION
Check connections at starter and tighten if necessary. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Low battery voltage.
CORRECTIVE ACTION

Recharge battery if anmeter on middle control panel Al indicates |low or no
voltage. (TM 9-6140-200-14)

MALFUNCTION
Defective ENG POWER toggle switch 3A1S1/6.
CORRECTIVE ACTION
Using multimeter, check for 24 VDC at 3A1S1/6. If not present, check continuity of
wiring between ENG POWER toggle switch 3A1S1/6 and A6CB2 on propulsion
module circuit breaker panel A6. If continuity is not present, repair/replace wiring as
necessary. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

If voltage present, check voltage across switch. If not present, replace ENG POWER
toggle switch 3A1S1/6 on middle control panel Al. (TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Defective engine START push button 3A1S2/7.
CORRECTIVE ACTION
Using multimeter, check for 24 VDC at 3A1S2/7. If not present, check continuity of
wiring between ENG POWER toggle switch 3A1S1/6 and START push button 3A1S1/6.
If continuity is not present, repair/replace wiring as necessary. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

If voltage is present, check voltage across push button. If not present, replace engine
START push button 3A1S2/7 on middle control panel AL. (TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Defective engine starter relay A1K 1.
CORRECTIVE ACTION

Using multimeter, check for 24 VDC at A1K1. If not present, check continuity of wiring
between engine START push button 3A1S1/6 and starter relay A1K 1. If continuity is not
present, repair/replace wiring as necessary. (TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

If voltage is present, check voltage acrossrelay. If not present, replace engine starter relay

A1K1 on engine. (WP.0169 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Defective engine starter.
CORRECTIVE ACTION
Using multimeter, check for 24 VDC at starter. If not present, check continuity of wiring
between engine starter relay A1K1 and starter. If continuity is not present, repair/replace
wiring as necessary. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
If voltage is present, replace starter motor. [WP.0170 Q0)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Internal engine seizure.
CORRECTIVE ACTION

Hand crank engine at least one complete revolution. If engine cannot be rotated, replace

engine. (WP 0031°00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
ENGINE TURNS OVER BUT WILL NOT START

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Diesel engine turns over, but fails to start.
MALFUNCTION
No fuel infuel tank.
CORRECTIVE ACTION
Fill fuel tank with fuel. (TM 55-1945-205-10-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel shutoff valves are closed.
CORRECTIVE ACTION
Open fuel shutoff valves. (TM 55-1945-205-10-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Water in fuel water separator.
CORRECTIVE ACTION
Drain water viadrain plug. (TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Air in fuel system.
CORRECTIVE ACTION
Prime fuel system.[(WP 0077 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel has drained back and/or leaked out of supply lines.
CORRECTIVE ACTION
Replace leaking fuel lines as required.[[VWWP-0080 Q0)

Use priming pump to restore fuel. [WP 0077 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Clogged or dirty fuel filter.
CORRECTIVE ACTION
Replace fuel filter cartridge. (WP 0079 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Insufficient fuel supply.
CORRECTIVE ACTION
Perform fuel flow test. (WP 0078 Q0)
Perform operational check of the diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel pump relief valve sticks open or partially open.
CORRECTIVE ACTION
Repair fuel pump. (VWP 0095 00)

Perform operational check of the diesel engine. (TM 55-1945-205-10-1)

0008 00 2



TM 55-1945-205-24-1-2 0008 00

MALFUNCTION
Worn, damaged, corroded or dirty injectors.
CORRECTIVE ACTION
Perform injector cut out test. (WP 0078 00)
Perform operational check of the diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Engine not getting enough air.
CORRECTIVE ACTION

Check air inlet collector air restriction indicators. If red button isvisible, repair air inlet

collector assembly.[(WP 0105 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Check that air flapper valveisopen. If air flapper valveis closed, reset overspeed
governor. (TM 55-1945-205-10-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

If air flapper remains closed, replace auto shutdown emergency stop

solenoid.[(WP 0176 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Blower not functioning.
CORRECTIVE ACTION
Check for broken drive shaft and replace as necessary. [\WWP 0109 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Check blower for damage, repair blower as necessary. (WP Q111 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
The emergency air shutdown was activated.
CORRECTIVE ACTION
Reset emergency air shutdown solenoid valve. (TM 55-1945-205-10-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Cold pack starting aid out of ether.
CORRECTIVE ACTION
Replace cold pack starting aid.[(WP 0171 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Engine requires atune-up.
CORRECTIVE ACTION
Perform engine tune-up. (WP 0028 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
One or more damaged pistons and liners.
CORRECTIVE ACTION
Rebuild pistons and liners. [WWP 0073 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Engine turning too slowly to start.
CORRECTIVE ACTION
Ensure marine gear is disengaged.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Check battery output. If low, recharge or replace battery as necessary.
(TM 55-1945-205-10-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Replace starter relay. (WP 0169 Q0)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Replace starting motor.[(WP 0170 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

TROUBLESHOOTING PROCEDURE
ENGINE DOES NOT START IN COLD TEMPERATURES

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Diesel engine does not start in cold temperatures.
MALFUNCTION
Ether cylinder in cold pack starting aid is empty.
CORRECTIVE ACTION
Replace ether cylinder in cold pack starting aid.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

ENGINE STARTSWITH DIFFICULTY AND RUNS ROUGH

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Diesel engine starts with difficulty and runs rough.
MALFUNCTION
Faulty injector timing.
CORRECTIVE ACTION

Check injector timing.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Adjust injector rack control lever.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Perform engine tune-up.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

MALFUNCTION

Clogged or damaged injectors.
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CORRECTIVE ACTION

Clean clogged injectors.[(WP 0091 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Replace faulty injectors.[WP 0091 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Water is discovered in the fuel water separator.
CORRECTIVE ACTION
Drain water viathe drain plug. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
The engineis not getting enough air.
CORRECTIVE ACTION

Check air inlet collector air restriction indicators for red bands. If visible, repair air inlet

collector. [WP 0105 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Check that air flapper valve is open. Open flapper valveif it is closed.
(TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Check blower air intake for obstructions. Clean, repair or replace faulty

parts. (WP 0103 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Remove air box covers and inspect cylinder liner drain ports. Clean portsif they are over

50% plugged.[(WP 0035 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

L ow coolant temperatures.
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CORRECTIVE ACTION
Thermostat may not be closing. Test thermostats. (WP 0143 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Coolant may be leaking past thermostat seals. Replace thermostat seals.[WP 0146 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

MALFUNCTION
Low compression.

CORRECTIVE ACTION
Perform engine compression test. [WP 0030 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Remove air box covers and inspect compression rings through portsin the cylinder

liners. (WP 0035 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Rebuild cylinder and liner assembliesif rings are badly worn or broken. (WP 0051 °00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Repair cylinder head exhaust val ves. [[WP 0055 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Verify blower is functioning. Repair as necessary. (WP 0111°00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Verify blower bypass valveis not stuck open. Replace as necessary.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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TM 55-1945-205-24-1-2

0011 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
SUDDEN LOSS OF POWER

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Power from the diesel engineislost, but no black smoke is coming from the exhaust plenum.
MALFUNCTION
Water in the fuel water separator.
CORRECTIVE ACTION
Drain off water viathe drain plug. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel shutoff valves are closed.
CORRECTIVE ACTION
Open the fuel shutoff valves, (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel filter contains contamination.
CORRECTIVE ACTION
Replace the fuel system filter.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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SYMPTOM
Power from the diesel engineislost and heavy black smoke is coming from the exhaust plenum.
MALFUNCTION
Theair inlet is blocked.
CORRECTIVE ACTION
Remove the blockage from the air inlet. [WWP 0105 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
The fud return line shutoff valveis not open.
CORRECTIVE ACTION
Open the return line fuel valve. (TM 55-1945-205-10-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
The air inlet collector air restriction indicator red band is visible.
CORRECTIVE ACTION
Repair air inlet collector assembly.[(WP Q105 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
ENGINE LACKS POWER

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Diesel engine will not deliver rated power.
MALFUNCTION
Improper engine adjustments and gear train timing.
CORRECTIVE ACTION
Check engine gear train timing. Replace gears as necessary. [(WP 0064 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Insufficient fuel.
CORRECTIVE ACTION
Perform fuel flow test.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Leaking injector spray tips.
CORRECTIVE ACTION
Replace faulty injectors.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
The engineis not getting enough air.
CORRECTIVE ACTION

Check air inlet collector for visible red air restriction indicator band. Repair air inlet

collectors.[(WP 0105 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Check that air flapper valveis open. If it is not, openit. (TM 55-1945-205-10-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Check blower air intake for obstructions. Repair air inlet housing. (WP 0103 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Remove air box covers and inspect cylinder liner ports. Clean portsif they are over 50%

plugged.[(WP 0036 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
High return fuel temperature.
CORRECTIVE ACTION
Perform fuel spill-back temperature test. [WP 0078 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
High ambient air temperature.
CORRECTIVE ACTION

Check ambient air temperature. Once air temperature is above 90°, there is a 2% loss of
horsepower for every 20° increase in fuel temperature.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Blower bypass valveis stuck open.
CORRECTIVE ACTION

Check blower bypass valve to determineif it is stuck open. Inspect for scoring of valve
piston or piston guide. Replace valve assembly if any of above conditions are

noted. (WP 0108 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

NOT RECEIVING FUEL FROM TANK
NOTE

The following procedure is typical the both port and starboard engines.

SYMPTOM

The diesel engine is not receiving fuel from tank.

MALFUNCTION

Low fuel or no fuel in the fuel tank.
CORRECTIVE ACTION
Fill the fuel tank with fuel. (TM 55-1945-205-10-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
The fuel shutoff valves are closed.
CORRECTIVE ACTION
Open the fuel shutoff valves. (TM 55-1945-205-10-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

MALFUNCTION

Fuel has drained back and/or leaked out of supply lines.
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CORRECTIVE ACTION

Replace fuel lines[(WP 0080 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Prime fuel system.[(WP 0077 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

L oose connections or cracked fuel lines.
CORRECTIVE ACTION
Perform afuel flow test. (WP 0078 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
If air is present, tighten loose connections and replace cracked fuel lines.[(WP 0080 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Damaged fuel oil strainer gasket.
CORRECTIVE ACTION
Perform afuel flow test. (WP 0078 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

If air is present, replace the fuel strainer gasket when changing the strainer
element.(TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Fuel flow restricted in fuel strainer or fuel lines.
CORRECTIVE ACTION
L ocate and remove restriction.
Perform afuel flow test. (WP 0078 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Replace fuel strainer. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Replace filter elements.[(WP 0079 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Replace fuel lines, as necessary.[(WP 0080 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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SYMPTOM

Power from the diesel engineislost and heavy black smoke is coming from the exhaust plenum.

MALFUNCTION

The fuel tank vents are blocked.
CORRECTIVE ACTION
Remove the blockage from the fuel tank vents. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Worn gears or pump body.
CORRECTIVE ACTION
Repair fuel pump. [WP-0095 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Relief valve not seating.
CORRECTIVE ACTION
Perform afuel flow test. (WP 0078 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
If fuel flow isinadequate, clean and inspect the relief valve seat assembly. [WP 0095 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
END OF WORK PACKAGE
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TM 55-1945-205-24-1-2 0014 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
HIGH OIL CONSUMPTION

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Diesel engine has high oil consumption due to external leaks.
MALFUNCTION
QOil lines or connections leaking.
CORRECTIVE ACTION

Tighten any loose connections or replace any oil lines that are cracked or
broken. (WP O

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Gaskets or oil sealsleaking.
CORRECTIVE ACTION
Steam clean engine and run at no-load RPM to reveal leaking gaskets or oil seals.
Repair oil leaks by replacing necessary gaskets and seals.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Overfilled crankcase.
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CORRECTIVE ACTION

Check dipstick for proper oil level. Service crankcase oil.[(WP 0115 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

MALFUNCTION
Plugged breathers.
CORRECTIVE ACTION
Clean engine breathers. (TM 55-1945-205-24-1-1)
After cleaning, check crankcase pressure. (WP 0116 00)
MALFUNCTION
Excessive crankcase pressure.
CORRECTIVE ACTION
See electrical generating system troubl eshooting procedure.[(WP 0016 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
SYMPTOM
Diesel engine has high oil consumption due to internal lesks.
MALFUNCTION
Blower oil seals are leaking.

CORRECTIVE ACTION

To reveal blower oil seal leaks, expose blower end plates by removing piping from air
inlet housing and from blower. (WP 0103 00) Operate engine at idle. Inspect end platesfor
evidence of leaking, using flashlight if necessary.

If oil leakage is present on end plates. Repair blower. (WP Q111 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Turbocharger seals are leaking.
CORRECTIVE ACTION
To confirm aleaking oil seal, remove the compressor housing[(WP 0114 00) and

ingpect the backplate. If the surface is wet with oil, it indicates |eakage. Replace
turbocharger. (WP 0114 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Qil cooler core leaking.
CORRECTIVE ACTION

Repair oil cooler.[(WP 0128 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

MALFUNCTION
Worn exhaust valve guides.
CORRECTIVE ACTION
Replace worn exhaust valve guides.[[WP 0058 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

SYMPTOM
Diesel engine has high oil consumption.
MALFUNCTION
Low compression.

CORRECTIVE ACTION

Perform compression test.[(WP 0030 00) A compression check with low readings
indicates worn out cylinders. Rebuild pistons and liners.[(WP 0073 Q0)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

MALFUNCTION
Piston pin retainer loose.

CORRECTIVE ACTION

To determine if uncontrolled oil isin air box, remove air box covers[(WP 0036 00).
Run engine at idle speed. Check for excess oil slobbering from cylinder liner ports.
Inspect all cylinders as more than one may be slobbering. Rebuild pistons and
liners. (WP 0073 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Worn ail control rings broken, scored or improperly installed.
CORRECTIVE ACTION
Rebuild pistons and liners. [\WP 0073 00)
Perform operational check of diesel engine (TM 55-1945-205-10-1)
MALFUNCTION
Excessive oil in air box
CORRECTIVE ACTION
To determineif thereis excessive oil in air box, remove air box covers (WP 0036 00). Run
engine at idle speed. Check for excess il slobbering from cylinder liner ports. Inspect all
cylinders as more than one may be slobbering. Rebuild pistons and liners.[WP 0073 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Check for leakage from blower oil seals. Remove piping from inlet housing and from
blower. Operate engine at idle. Inspect blower end plates for oil leakage. Use aflashlight
to illuminate if necessary. If oil leakage is present, repair the blower. (WP 0111 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Check for leaking oil seal on turbocharger and replace turbocharger as
necessary. [WP 0114 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
To confirm aleaking oil seal, check for oil residue on compressor and on turbine sides of
the turbocharger. Remove compressor housing, if applicable, and inspect the backplate. If
the surface is wet with oil, seal isleaking. Replace turbocharger. (WP 0114 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Dirtin air intake system.
CORRECTIVE ACTION
Check for faulty air induction system that allows contaminated air to enter engine. Dust
and dirt entering engine will cause rapid wear of piston rings, cylinder liners, pistons

and exhaust valve mechanism. Perform compression test. (WP 0030 00) A compression
test with excessively low readings will indicate worn out cylinders. Rebuild pistons and

liners. (WP 0073 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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0015 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
LOW READING ON OIL PRESSURE GAGE

NOTE

The following procedure is typical for both port and starboard engines.

Check oil pressure with the engine warmed up and a minimum water outlet
temperature of 160°F (71°C).

SYMPTOM
Diesel engine haslow oil pressure.
MALFUNCTION
Engineail low.
CORRECTIVE ACTION
Check oil and bring to proper level on the dipstick. (WP 0115 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Improper oil viscosity.
CORRECTIVE ACTION
Submit oil sampleto AOAP for viscosity verification. (DA PAM 738-750)
If instructed by AOAP lab, service oil lube system.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Poor circulation, oil cooler clogged.
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CORRECTIVE ACTION
Remove, clean inspect and install the oil cooler.[WP 0128 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Qil cooler bypass sticking open.
CORRECTIVE ACTION

Remove the ail cooler bypass valve. Clean the valve and valve seat. Inspect the valve
spring. Replace defective parts. [WP 0129 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Pressure regulator sticking open.
CORRECTIVE ACTION
Repair the pressure regulator valve. [WP 0124 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Excessive wear on crankshaft bearings.
CORRECTIVE ACTION
Replace crankshaft and bearings as a set. [WP 0060 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Faulty oil pressure gauge.
CORRECTIVE ACTION
Replace oil pressure gauge. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Electrical instrument panel sending units are faulty.
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CORRECTIVE ACTION
Replace defective electrical equipment. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Qil pump screen partially clogged.
CORRECTIVE ACTION

Remove and clean oil pump screen. (WP 0121 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Change oil filter. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Oil pressure relief valve sticking open.
CORRECTIVE ACTION

Repair oil pressure relief valve. (WP 0126 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Air leak in oil pump suction.
CORRECTIVE ACTION
Disassemble the piping and install new gaskets. (WP 0122 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Qil pump worn or damaged.

CORRECTIVE ACTION

Remove oil pump. Repair or replace defective parts.[WP 0120 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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0016 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

EXCESSIVE READING ON OIL PRESSURE GAGE

NOTE

The following procedure is typical for both port and starboard engines.

SYMPTOM
Diesel engine has excessive crankcase pressure.
MALFUNCTION
Cylinder head gasket leaking.
CORRECTIVE ACTION

Check cylinder compression[(WP 0030 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

If only one cylinder has low compression, remove the cylinder head and replace the head

gaskets.
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Cylinder blow-by, piston or liner damaged.
CORRECTIVE ACTION
Inspect piston and liner. Replace damaged parts.[(WP 0073 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Cylinder blow-by, piston rings worn or broken.
CORRECTIVE ACTION
Install new piston rings. (WP 0073 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Obstruction or damage to breather.
CORRECTIVE ACTION
Clean, repair or replace breather assembly as necessary. [WP 0044 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Damaged blower-to-block gasket.
CORRECTIVE ACTION
Replace the blower-to-block gasket.[(WP Q110 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Leakage at cylinder block end plate gaskets.
CORRECTIVE ACTION
Replace end plate gaskets as necessary[ (WP 0038 00[ WP 0040 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Excessive exhaust back pressure, high muffler resistance.
CORRECTIVE ACTION
Check exhaust back pressure and repair or replace muffler. (TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
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MALFUNCTION
Faulty exhaust piping.
CORRECTIVE ACTION
Check exhaust back pressure. Install larger piping. (TM 55-1945-205-24-1-1)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION
Lube ail pressure regulator valve sticking closed.
CORRECTIVE ACTION
Repair lube oil pressure regulator valve. WP 0124 00)
MALFUNCTION
Lube oil pressure relief valve sticking closed.
CORRECTIVE ACTION
Repair lube oil pressure relief valve. [\WP 0126 00)
MALFUNCTION
Lube ail cooler by-pass valve sticking closed when lube oil cooler is clogged.
CORRECTIVE ACTION
Repair lube oil cooler by-pass valve. [[WP 0129 00)
MALFUNCTION
Lube ail filter by-pass valve sticking closed when ail filters are clogged.
CORRECTIVE ACTION
Repair ail filter by-passvalve. (TM 55-1945-205-24-1-1)
MALFUNCTION
Excessive sludge in lube oil system.
CORRECTIVE ACTION
Repair engine block [(WP 0042 00)

END OF WORK PACKAGE
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TM 55-1945-205-24-1-2 0017 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

ABOVE NORMAL READING ON ENGINE COOLANT TEMPERATURE GAGE

NOTE

The following procedure is typical for both port and starboard engines.

Check oil pressure with the engine warmed up and a minimum water outlet
temperature of 160°F (71°C).

SYMPTOM
Diesel engine has above normal engine coolant operating temperature.
MALFUNCTION

Insufficient heat transfer.
CORRECTIVE ACTION

Clean cooling system and heat exchanger with cooling system cleaner. Thoroughly flush
system to remove scale deposits. [WP 0134 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
MALFUNCTION

Faulty water pump.

CORRECTIVE ACTION
Repair water pump.[(WP 0154 00)
MALFUNCTION
Faulty thermostat.

CORRECTIVE ACTION

Repl ace thermostat. [(WP 0143 00)
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MALFUNCTION
Fuel-air mixture too lean.
CORRECTIVE ACTION
Perform engine tune-up. (WP 0028 00)
MALFUNCTION
Exhaust plenum fan not operating.
CORRECTIVE ACTION
Replace exhaust plenum fan. (TM 55-1945-205-24-1-1)
MALFUNCTION
Poor circulation.

CORRECTIVE ACTION

Check coolant level in fresh water cooling system and fill to correct level if coolant level

islow. (WP 013300)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Inspect cooling system for collapsed or disintegrated hoses. Replace defective
hoses.

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Inspect raw water strainer basket for debris. Clean or replace as needed.
(TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Check for combustion gases in cooling system by removing coolant filler cap and

operating engine. If gases are present, remove cylinder head and inspect for cracks. Repair
or replace cylinder head. Replace head gaskets[(WP 0046 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Check for air leak on suction side of water pump. (WP 0136 00) Replace defective
parts. (WP 0149 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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0018 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
BELOW NORMAL READING ON ENGINE COOLANT TEMPERATURE GAGE

NOTE

The following procedure is typical for both port and starboard engines.

Check oil pressure with the engine warmed up and a minimum water outlet
temperature of 160°F (71°C).

SYMPTOM
Diesel engine has below normal engine coolant operating temperature.
MALFUNCTION
Improper circulation.

CORRECTIVE ACTION

Remove, inspect and test thermostat. [WP 0146 00)
Install new thermostat if necessary. (WP 0143 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)
Check heater hoses installed correctly. (TM 55-1945-205-24-1-1)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

Replace the thermostat seals.[(WP 0143 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE

0018 00 /2 blank






TM 55-1945-205-24-1-2

0019 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment

Multimeter (Item 84 WP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE
ENGINE FAILS TO STOP WHEN EMERGENCY STOP ISACTIVATED

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Emergency stop solenoid failsto stop diesel engine.
MALFUNCTION
Short circuit between solenoid and stop button on engine junction box A4.

CORRECTIVE ACTION

Using a multimeter, check for continuity between solenoid and stop button on
engine junction box A4. If continuity is not present, repair replace wiring as
necessary. (TM 55-1945-205-24-1-1)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
MALFUNCTION
L oose connection on solenoid.
CORRECTIVE ACTION
Check connections and tighten, as necessary. (TM 55-1945-205-24-1-1)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)

MALFUNCTION

Emergency stop solenoid is defective.

0019001



0019 00 TM 55-1945-205-24-1-2

CORRECTIVE ACTION
Replace emergency stop solenoid [(WP 0176 00)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
MALFUNCTION
Emergency stop relay is defective.
CORRECTIVE ACTION
Replace emergency stop relay. (TM 55-1945-205-24-1-1)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel il pressure sending unit is defective.
CORRECTIVE ACTION
Replace defective fuel oil pressure sending unit.[(MWP 0179 00)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
MALFUNCTION
Qil pressure sending unit is defective.
CORRECTIVE ACTION
Replace defective oil pressure sending unit.[WP 0178 00)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
MALFUNCTION
Water temperature sending unit is defective.
CORRECTIVE ACTION
Replace defective water temperature sending unit. WP 0177 00)
Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
MALFUNCTION
Fuel return lineis clogged.
CORRECTIVE ACTION

Replace fuel line.[(WP 0080 00)

Perform operational check of emergency stop solenoid. (TM 55-1945-205-10-1)
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MALFUNCTION
Shutoff valve closed.
CORRECTIVE ACTION
Open shutoff valve. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

TROUBLESHOOTING PROCEDURE
NOISY OPERATION OR VIBRATION IN TURBOCHARGER

NOTE
The following procedure is typical for both port and starboard engines.

SYMPTOM
Noisy operation or vibration in turbocharger.
MALFUNCTION
Wheel shaft bearings are not being lubricated.
CORRECTIVE ACTION
Determine cause of loss of oil pressure and repair.
Replace turbocharger if necessary.
Perform operational check of the turbocharger. (TM 55-1945-205-10-1)
MALFUNCTION
Turbocharger bearings unserviceable.
CORRECTIVE ACTION
Replace turbocharger. (WP 0114 00)
Perform operational check of the turbocharger. (TM 55-1945-205-10-1)
MALFUNCTION
Leak in engine air intake piping and housing.
CORRECTIVE ACTION

Tighten all loose connections. Replace air intake housing gaskets as

necessary[(WP 0103 00)

Perform operational check of the turbocharger. (TM 55-1945-205-10-1)
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MALFUNCTION
Leak in engine exhaust manifold.
CORRECTIVE ACTION

Tighten al loose connections. Replace exhaust manifold gaskets as

necessary. [\WP 0163 00)
Perform operational check of the turbocharger. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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0021 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required

Engineer 88L

References

TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

ELECTRICAL GENERATING SYSTEM SHOWS LOW BATTERY AND LOW OR NO
CHARGING RATE

NOTE

The following procedure is typical for both port and starboard engines.

SYMPTOM

Electrical generating system shows low battery and low or no charging rate.
MALFUNCTION
L oose connections or damaged wiring.
CORRECTIVE ACTION

Check all connections and inspect for damaged wiring. Repair or replace as
necessary. (TM 55-1945-205-24-1-1)

Perform operational check of the charging system. (TM 55-1945-205-10-1)
MALFUNCTION
Defective battery.
CORRECTIVE ACTION
Test battery. (TM 55-1945-205-24-1-1)
Replace battery, as necessary. (TM 55-1945-205-24-1-1)
Perform operational check of the charging system. (TM 55-1945-205-10-1)
MALFUNCTION

Defective alternator.
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CORRECTIVE ACTION
Replace aternator. (TM 55-1945-205-24-1-1)
Perform operational check of the charging system. (TM 55-1945-205-10-1)

MALFUNCTION
Defective regulator.

CORRECTIVE ACTION
Replace regulator. (TM 55-1945-205-24-1-1)
Perform operational check of the charging system. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

ELECTRICAL GENERATING SYSTEM SHOWS FULLY CHARGED BATTERY AND HIGH
CHARGING RATE

NOTE

The following procedure is typical for both port and starboard engines.
SYMPTOM
Electrical generating system shows fully charged battery and high charging rate.
MALFUNCTION
Voltage regulator is set too high or not limiting alternator output.
CORRECTIVE ACTION

Replace voltage regulator. (TM 55-1945-205-24-1-1)

Perform operational check of the charging system. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment

Multimeter (Item 84 WP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

TROUBLESHOOTING PROCEDURE

ELECTRONIC GOVERNOR ACTUATOR STAYSAT MINIMUM POSITION WHEN POWER
ISAPPLIED

NOTE

The following procedure is typical for both port and starboard engines.

SYMPTOM

Electronic governor, engine junction box A4, is completely dead, actuator lever stays at minimum position when

power is applied to governor.
MALFUNCTION
No battery voltage at terminals 1 and 2 on controller.

CORRECTIVE ACTION

Useamultimeter to check electrical connections and contactsfor power at the controller.

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

MALFUNCTION
Binding or defective linkage.
CORRECTIVE ACTION

Inspect and free governor rod assembly.

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

MALFUNCTION

Binding electronic governor drive.
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CORRECTIVE ACTION
Repair electronic governor drive assembly.[(WP 0102 00)
MALFUNCTION
Binding injector rack control lever.
CORRECTIVE ACTION
Adjust injector rack control lever.[WP 0093 00)
MALFUNCTION
Magnetic pick-up signal absent or too low.
CORRECTIVE ACTION
Using a multimeter with an impedance of 5000 ohms/valts or higher, measure AC
voltage across terminals 10 and 11. Voltage should be minimum 2.5 VAC. If voltage

isnot 2.5 VAC, replace governor actuator (WP 0098 00) or magnetic pick-up as
necessary. [(WP 0100 00)

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Open or shorted pick-up coail.
CORRECTIVE ACTION

Using a multimeter, measure the resistance of the magnetic pick-up coil. It should be
above 150 ohms. If it is not, there is an open or shorted coil. Replace the magnetic

pick-up.[(WP0T00 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

Using a multimeter, measure the resistance of each pin to the metal case of the magnetic
pick-up. No continuity should be evident. If there is continuity to case, replace magnetic

pick-up.[(WP Q100 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Interruption or weak DC power supply.
CORRECTIVE ACTION
With DC power supply off, place an insulated jumper between terminals 2 and 3
(TP1 & TP2). Turn DC power on. Actuator should go to full stroke. DC voltage at
terminals 4 and 5 should be within 3 volts of the supply. If actuator does not moveto full

stroke, continue with steps below.

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
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MALFUNCTION
Actuator coil isopen or shorted.
CORRECTIVE ACTION

If actuator is open or shorted to case, replace actuator. (WP 0098 00) If governor still does
not operate, continue with steps bel ow.

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

Using a multimeter, measure resistance of actuator coil. Coil resistance should be
within 2.3 ohms + /- 0.2 ohms. If resistance is not within factory limits, replace

actuator. (WP 0098 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Resistance of coil lead to actuator case isimproper.
CORRECTIVE ACTION

Using a multimeter, measure resistance of each coil lead to the actuator case. An open
circuit isindicated by alow scale reading on the ohm meter. If continuity is detected,

replace actuator. [WWP 0098 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Incorrect voltage between terminal 6 and terminal 2.
CORRECTIVE ACTION

With DC power to the governor on and the engine off, measure the DC voltage from
terminal 6 (+) to terminal 2 (-). It should be approximately 8 VDC. If 8 VDC is not
present, replace the controller. (WP 0099 00)

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Incorrect voltage between termina 7 and terminal 2.
CORRECTIVE ACTION

With DC power to the governor on and the engine off, measure the DC voltage from
terminal 7 (+) to terminal 2 (-). It should be approximately 4 VDC. If 4 VDC is not

present, replace the controller. (WP 0099 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment

Multimeter (Item 84 WP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-1

TROUBLESHOOTING PROCEDURE

ELECTRONIC GOVERNOR GOESTO FULL STROKE WHEN DC POWER ISAPPLIED AND
ENGINE ISNOT OPERATING

NOTE

The following procedure is typical for both port and starboard engines.

SYMPTOM

Electronic governor actuator goes to full stroke when DC power is applied, and engine is not operating.

MALFUNCTION
Magnetic pick-up leads not shielded.
CORRECTIVE ACTION

Verify magnetic pickup leads are shielded. If they are not, correct wiring as
necessary. (TM 55-1945-205-24-1-1)

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

MALFUNCTION
Damaged magnetic pick-up coil.
CORRECTIVE ACTION

Replace electronic governor magnetic pick-up [(WP 0100 00)

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
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MALFUNCTION
Improperly adjusted magnetic pick-up.
CORRECTIVE ACTION
Adjust magnetic pick-up.[(WP 0100 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Short between terminals 2 and 3.
CORRECTIVE ACTION
Inspect and correct wiring as necessary. (TM 55-1945-205-24-1-1)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Fail safecircuit in controller is damaged or defective.
CORRECTIVE ACTION
Replace controller.[(WP 0099 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Continuity between aterminal and controller case.
CORRECTIVE ACTION
With DC power off, remove leads at actuator. Using a multimeter, check continuity of
each terminal to case. There should be no continuity between any terminal and the
controller case. If continuity is detected, replace the controller. [MWP 0099 00)
Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)
MALFUNCTION
Remote speed potentiometer wiring has open or shorted circuits.
CORRECTIVE ACTION
Disconnect potentiometer |eads from terminals 6, 7 and 9. Turn DC power on to the
governor if the actuator is now normal. Proceed to TM 55-1945-205-24-1-1 to diagnose
cause of potentiometer wiring problem.

Perform operational check of the electronic governor actuator. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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MAINTENANCE INSTRUCTIONS
FOR
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CAUSEWAY FERRY (CF) ENGINE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
ENGINE
SERVICE UPON RECEIPT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-24-1-1

INSPECT ENGINE

1. Inspect engine for damage that might have occurred during shipment.
2. Report any damage to your supervisor.

PROCESS ENGINE

1. Replacefuel system filter. (TM 55-1945-205-24-1-1)

2. Replace fresh water filter element. (TM 55-1945-205-24-1-1)

3. Replace engine ail filter element. (TM 55-1945-205-24-1-1)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
ENGINE
PREVENTIVE MAINTENANCE CHECKSAND SERVICES (PMCYS)
PROCEDURESINTRODUCTION

INTRODUCTION
General

Preventive Maintenance Checks and Services (PMCS) are performed to keep the causeway ferry (CF) enginein
operating condition. The checks are used to find, correct or report problems.

If you find something wrong when performing PMCS, fix it if you can, using troubleshooting procedures and/or
maintenance procedures.

The right-hand column of the PMCS table list conditions that make the vessel not fully mission capable. Write up
items not fixed on DA Form 2404. For further information on how to use this form, see DA PAM 738-750.

L eakage Definition

CAUTION

Equipment operation is allowed with minor leakages (Class | or I1), except for fuel
leaks. Of course, consideration must be given to the fluid capacity of the item or
system being checked. When in doubt, ask your supervisor. Failure to maintain
proper fluid levels could result in damage to equipment.
When operating with Class | or Il leaks, continue to check fluid levels as required in your PMCS.
Class |11 leaks should be reported immediately to your supervisor.
It is necessary to know how fluid leakage affects the status of the equipment. The following are definitions of the
classes of |eakage an operator or crew member needs to know to be able to determine the condition of the leak. Learn
and then be familiar with them and REMEMBER - WHEN IN DOUBT, ASK YOUR SUPERVISOR.
L eakage definitions for PMCS.
CLASS| - Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.

CLASSII - Leakage of fluid great enough to form drops, but not enough to cause dropsto drip from item being
checked.

CLASSIII - Leakage of fluid great enough to form drops that fall from the item being checked.
Inspection

Look for signs of a problem or trouble. Senses help here. You can feel, smell, hear or see many problems. Be dert
when on the equipment.

Inspect to see if items arein good condition. Are they correctly assembled, stowed, secured, excessively worn,
leaking, corroded or properly lubricated? Correct any problems found or notify your supervisor.
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There are some common items to check all over the equipment. These include the following:
1. Bolts, clamps, nuts and screws: continuously check for looseness. Tighten them when you find them loose.

2. Chipped paint, bare metal, rust or corrosion around bolt, screw heads and nuts. Clean and repair/repaint as
necessary.

3. Welds: Many items on the equipment are welded. To check these welds, ook for chipped paint, rust, corrosion or
gaps. When these conditions exist, write them up on DA Form 2404.

3. Electrical wires, connectors and harnesses: cracked or broken insulation, bare wires and broken connectors.
Repair/replace as necessary.

4. Inspect hoses and fluid lines for: wear, damage, leaks, loose clamps and fittings. Wet spots mean aleak. A stain
by afitting or connector can also mean aleak. Repair/replace as necessary.

Lubrication Service Intervals - Normal Conditions

For safer, more trouble free operations, make sure that your equipment is serviced when it needsit. For the proper
lubrication and service intervals, see the PMCS section of this manual.

Lubrication Service Intervals- Unusual Conditions

Your equipment will require extra service and care when you operate under unusual conditions. High or low
temperatures or long periods of hard use will break down the lubricant, requiring you to add or change lubricant
more often.

Lubrication Interval

The following lubrication interval symbols are used in the PMCS table:

M - monthly Q - quarterly
S- semiannually H - hours operated
A- annually

Oil Filters

Qil filters shall be serviced/cleaned/changed, as applicable, when:
They are known to be contaminated or clogged.
Serviceisrecommended by AOAP laboratory analysis.

At prescribed hard timeintervals.

Army Oil Analysis Program (AOAP)

The CF diesel engine must be sampled every 90 days or 100 operating hours, whichever occurs first. Refer to
DA PAM 738-750, Functional Users Guide for The Army Maintenance Management System.

Warranty Information
For equipment under manufacturer’s warranty, hard time oil service intervals shall be followed. Intervals shall be

shortened if lubricants are known to be contaminated or if operation is under adverse conditions, such as: longer than
usual operating hours, extended idling period or extreme dust.
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Cleaning And Lubrication

Proper cleaning and lubrication can aid in avoiding possible problems or trouble, so make it a habit to do
the following:

7.

8.

9.

CAUTION

Follow all cleaning and lubrication instructions carefully, failure to do so can result
in damage to equipment.

Thoroughly wash all equipment exposed to salt spray with clean fresh water.

Clean parts to be lubricated with cleaner MIL-C-29602. Wipe surface dry before lubricating.
Use cleaner MIL-C-29602 on fouled parts.

Clean grease fittings before lubrication.

Lubricate all equipment at conclusion of the operation before equipment storage.

Always use the PMCS lubrication instructions as a guide.

Never use too much lubricant.

Never use the wrong type or grade of lubricant.

L ubricate more during constant use and | ess during inactive periods.

Corrosion Prevention And Control (CPC)

Corrosion Prevention and Control (CPC) of Army materiel isa continuing concern. It isimportant that any corrosion
problems with this item be reported so that the problem can be corrected and improvements can be made to prevent

the problem in future items.

Corrosion istypically associated with rusting of metals or galvanic corrosion which produces a white powder. The
category of corrosion also includes deterioration of other materials, such as rubber and plastic. Unusual cracking,
softening, swelling or breaking of the materials may be a corrosion problem. If a corrosion problem isidentified, it
can be reported using SF 368, Product Quality Deficiency Report. Use of key words, such as*“corrosion”, “rust”,
“deterioration” or “cracking”, will ensure that the information isidentified as a CPC problem. The form should be

submitted to the address specified in DA PAM 738-750.
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0027 00

UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY

ENGINE

PREVENTIVE MAINTENANCE CHECKSAND SERVICES (PMCYS)
AND LUBRICATION PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TB 55-1900-207-24

© 0O ~NOO UL WNPE

. Engine Cold Pack Starting Aid

. Engine Cooling System

. Engine Fuel Filter

. Engine Air Filter Elements

. Engine Cooling System Anodes

. Engine Oil and Fuel Lines and Hoses
. Engine Lubricating System

. Engine Ventilation System

. Engine Blower

10. Engine Water Pump

Not Shown 1, 6, and 7
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Table 1. Preventive Maintenance Checksand Servicesfor the Causeway Ferry.

ITEM TO BE EQUIPMENT
ITEM MAN- CHECKED OR NOT READY/
NO. |INTERVAL | HOURS SERVICED PROCEDURE AVAILABLE IF:

1 Monthly 5 Engine Cold-Pack | Weigh the cold pack starting aid
200 Starting Aid fluid cylinder monthly or every 200
Operating operating hours, whichever occurs
Hours first. Empty container weighs 16 oz

(238 gr), full cylinder weighs 37 oz
(510 gr). (WP017100)

2 Quarterly 5 Engine Cooling 1. Test the Supplemental Coolant
200 System Additive (SCA) level quarterly or
Operating every 200 operating hours,

Hours whichever occursfirst.
(TB 55-1900-207-24)
2. Replace the fresh water filter if
the nitrate concentration is below
800 ppm. (WP 0140 00)

3 Semi- 3.0 Engine Fuel Filter | Replace engine secondary fuel filter
annually semi-annually or every 300
300 operating hours, whichever occurs
Operating first. (WP.0079 00)

Hours

2 Semi- 3.0 Engine Cooling Replace fresh water coolant filter
annually System semi-annually or 500 operating
500 hours, whichever comes first.
Operating (WP 0140 00)

Hours
4 Annually 1.0 Engine Air Filter 1. Replaceengine air filter
Elements elements. [(WP 0105 00)
2. Clean engine air inlet collector.
(WP 0105 00)
3. Clean engine crankcase breather
limiters. (WP 0106 00)

5 Annually 20.0 Engine Cooling 1. Remove heat exchanger and raw
500 System Anodes water pump anodes annually or 500
Operating operating hours, whichever comes
Hours first. Clean anodes. Replaceif worn

excessively.
(WP 0156 00[WP 015700,
[WP 0158 0Q0|[WP 0159 00)
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Table 1. Preventive Maintenance Checksand Servicesfor the Causeway Ferry. (Continued)
ITEM TO BE EQUIPMENT
ITEM MAN- CHECKED OR NOT READY/
NO. |INTERVAL | HOURS SERVICED PROCEDURE AVAILABLE IF:

5 Annually 20.0 Engine Cooling 2. Clean the exterior of the heat
500 System Anodes exchanger fins annually or 500
Operating (Cont’d) operating hours, whichever comes
Hours first. (WP.013700)

3. Functionally test cooling system
thermostat annually or 500
operating hours, whichever comes
first. (WP 0146 00)

6 Annually A Engine Oil and Fuel | Check oil and fuel hosesfor signs | Any Class | fuel
500 Lines and Hoses of deterioration annually or 500 leakage is found.
Operating operating hours, whichever comes
Hours first. Replace hoses as necessary.

[WP 0117 00[WP 0118 00|
[VWWP 0080 00)

2 Biennially 3.0 Engine Cooling Replace fresh water coolant
4,000 System biennially or 4,000 operating hours,

Operating whichever comesfirst.
Hours (WP 0134 00)

7 150 1.0 Engine Lubricating | Change diesel engine crankcase
Operating System lubricating oil every 150 operating
Hours hours or in accordance with

AOAP (WP 0II500)

8 1,000 15 Engine Ventilation | 1. With the engine running, check
Operating System for flow of air from the air box
Hours drain tubes. Clean tubesasrequired.

(WP 0036 00)

2. Remove crankcase breather and
clean steel mesh pad.

(WP 0044 00)

9 1,000 15 Engine Blower Remove, inspect and clean blower
Operating screen. (WP 0110 00)

Hours

9 3,000 15 Engine Blower Clean the blower bypass valve
Operating using cleaner.

Hours

0027003
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Table 1. Preventive Maintenance Checksand Servicesfor the Causeway Ferry. (Continued)

ITEM TO BE EQUIPMENT
ITEM MAN- CHECKED OR NOT READY/
NO. |INTERVAL | HOURS SERVICED PROCEDURE AVAILABLE IF:
10 |6,000 15 Engine Water Pump | Replace fresh water pump seal.
Operating (WP 0154 00)
Hours
6 5 Years 20.0 Engine Oil and Fuel | Replace all fuel and oil hosesin or
Lines and Hoses out of engine during major engine
overhaul or five years, whichever
occurs first. (WP 0117 00|
[WP 0118 00/ WP 0080 00)

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
TUNE-UP

INITIAL SETUP:

Personnel Required
Engineer 88L

PERFORM ENGINE TUNE-UP

1. Perform exhaust valve clearance adjustment (WP 0045 00)

2. Perform fuel injector timing.[(WP 0092 00)

3. Perform ignition modulator assembly adjustment [(WP 0090 00)
4. Perform fuel injector rack control lever adjustment.[(WP 0093 00)
5. Perform engine compression check[ (WP 0030 00)

6. Perform overspeed governor adjustment (WP 0175 00)

7. Perform electronic governor adjustment.[(\WWP 0099 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
DIESEL ENGINE MOUNTS
INSPECTION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)

Personnel Required
Engineer 88L

INSPECT ENGINE MOUNTS

1. Inspect three engine mounts (1) and two marine gear mounts (2) for cracks, bends and broken or missing
hardware (3). If found contact depot maintenance.

2. Inspect welds for cracks and or breaks. If found contact depot maintenance.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
TESTING

INITIAL SETUP:

Test Equipment
Kit, Diesel Engine, Diagnosis (Item 76 \W/P 0183 00)

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)

PERFORM ENGINE COMPRESSION TEST

1. Start engine and run until normal operating temperature is reached. (TM 55-1945-205-24-1-1)
2. Stop engine. (TM 55-1945-205-24-1-1)

3. Remove crankcase breather limiter assembly [(WP 0106 00)

4. Removeair inlet collector assembly (WP 0104 00)

5. Remove cylinder head poppet valve rocker arm covers[ (WP 0043 00)
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WARNING

CHEMICAL EYE PROTECTION FIRE HOT AREA

6. Remove fud pipes (1 and 2) from injector (3) and fuel manifolds (4).

7. Remove fud injector (3) (WP 0091 00)
NOTE

The adaptor and pressure gauge are installed in the same way the
injector is installed.

8. Install adaptor (5) and pressure gauge (6) from the diesel engine diagnosis kit into the vacant injector orifice.
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10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26

WARNING

< PO Ll [

CHEMICAL EYE PROTECTION FIRE HOT AREA

Do not permit fuel from the inlet manifold to leak over hot engine. Failure to comply
could result in serious injury or death of personnel.

Use a spare fuel pipe to fabricate a jumper connection (7) between the fuel inlet (8) and return manifold
connector (9).

CAUTION

Engine must be running to obtain accurate compression reading. Do not crank
starter motor to obtain compression reading, damage to equipment could occur.

Start engine and run at 600 RPM. (TM 55-1945-205-10-1)

NOTE

The compression in any cylinder must not be less than 450 PSI (3102.6 kPa) at sea level.
The variation in compression between cylinders must not exceed 25 PSI (172.4 kPa).

Record compression reading shown on pressure gauge (6).

Repeat steps 3 through 7 to check compression in each of the remaining cylinders.
Stop engine. (TM 55-1945-205-10-1)

Disconnect fuel pipe jumper (7) between the fuel inlet manifold (8) and the return manifold (9).
Remove adaptor (5) and pressure gauge (6) from the injector orifice.

Install fuel injector. (WP 0091 00

Install fuel pipes (1 and 2) on injector (3) and fuel connectors (4).

Install cylinder head poppet valve rocker arm covers.[(WP 0043 00)

Install air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter assembly.[(WP 0106 00)

Install engine/thruster hatch. (TM 55-1945-205-24-1-1)

Install operators cab. (TM 55-1945-205-24-1-1)

Install intake plenum assembly. (TM 55-1945-205-24-1-1)

Install main navigation mast. (TM 55-1945-205-24-1-1)

Install SINCGARS antenna. (TM 11-5820-890-10-8)

Perform operational check. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Sling, 5300 Ib 6 ft (Item 118,[\WP 0188 00)
Qty 4
Shackle, ¥ain. 4.75 Ton (Item 116 WP 0188 Q0)
Qty 3
Hoist, Chain (Item 65[\WP 0188 00)
Wrench, Torque (0-175 ft 1bs) (Item 138[WP 0188 00)
Pan, Drain (Item 87,[\WP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)

Respirator, Air Filtering (Item 109[WP 0188 00)
Stand, Maintenance, Automotive Engine (Item 120[\WWP 0188 00)

Materials/Parts

Twine, Fibrous (Item 37 \WWP 0187 00)

Straps, Tiedown (Item 33[\WP 0187 00)
Spill Clean-Up Kit, Hazardous Material (Item 32 WP 0187 00)

Lumber, Softwood, Dimension (4 in. X 4in. X 6 ft Min Wooden Blocks) (Item 24[\WWP 0187 00)

Personnel Required
Engineer 88L (2)

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.
Main Batteries Negative L eads Removed. (TM 55-1945-205-24-1-1)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Operators Cab Or Air Intake Plenum Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Exhaust System Removed. (TTM 55-1945-205-24-1-1)
Marine Gear To Transfer Case Machinery Guard Removed. (TM 55-1945-205-24-1-1)
Marine Gear To Transfer Case Drive Shaft Removed. (TM 55-1945-205-24-1-1)

Engine Crankcase Oil Drained.[(WP 0115 00)
Fast Lube System Removed. (TM 55-1945-205-24-1-1)

Fresh Water Cooling System Drained.[(WP 0134 00)
Hydraulic System Pressure Vented. (TM 55-1945-205-24-1-1)
Hydraulic Pump Removed. (TM 55-1945-205-24-1-1)
Marine Gear Oil Pump Removed. (TM 55-1945-205-24-1-3)

REMOVE ENGINE

1. Verify fuel supply and return valves (1) are closed.
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2. Remove nut (2) and bolt (3) securing fire suppression trip mechanism solenoid (4) to its mount, located above
the engine.

3. Using a pipe wrench, disconnect the pipe coupling (5) for the fire suppression CO2 supply line (6) that feeds the
trip mechanism solenoid (4) near the propulsion module frame cross-member support bracket (7).

4. Remove the two nuts (8) and U-joint bolt (9) supporting the CO2 line (6) to the propulsion module frame cross-
member support bracket (7).

5. Remove the CO2 line (6) with attached trip mechanism solenoid (4).

6. Remove the four nuts (10), lock washers (11) and bolts (12) securing the fire suppression trip mechanism
solenoid’ s cross-module bracket (13) to the propulsion module longitudinal frame.

7. Remove the cross-module bracket (13).
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WARNING

[y |

EXPLOSION VAPOR

8. Disconnect cold pack starting supply line (14) from starboard side of air inlet housing (15) and secure outboard
with twine.

9. Tag and disconnect the two red battery power leads from the starter solenoid (16) and alternator (17).

[ e

@

0

=4

[®)

17
16

10. Remove inline tiedown straps, pull the leads off the engine and secure the leads outboard with twine.

11. Inside the engine junction box A4 (18), tag and disconnect all the terminal |eads associated with the main engine
electrical wire bundle (19).

12. Oncethewire bundle (19) isisolated from the engine junction box A4 (18), remove tiedown straps and coil and
secure the wire bundle on top of the engine with twine.
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13. Position drain pan beneath the fuel supply line check valve (20) located near the forward starboard end of
the engine.

WARNING
@
CHEMICAL EYE PROTECTION

14. Remove fuel primer pump supply line (21) from the fuel supply line check valve (20).

WARNING
%
CHEMICAL EYE PROTECTION

15. Remove fuel pump supply line (22) from the fuel supply line check valve (20).

NOTE

The main fuel supply line with attached check valve will remain in the bilge and will not
interfere with engine removal.

16. Securethetwo fuel supply lines (21and 22) to the engine with twine.

17. Position drain pan beneath the fuel pump return line (23) coupling, located on the forward port side of the engine.

23 s ;

» = °

ék TO FUEL TANK

C
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WARNING

=]

CHEMICAL EYE PROTECTION

18. Remove fuel pump return line (23) from the main fuel return line (24).

NOTE

The main fuel return line will remain in the bilge and will not interfere with engine removal.

19. Securethe fuel pump return line (23) to the engine with twine.

WARNING
%
CHEMICAL EYE PROTECTION

20. Remove drain pan and dispose of contents in accordance with local procedures.

21. Tagand disconnect two marine gear shifting solenoid el ectrical connectors (25) from thetwo marine gear selector
valve solenoids (26) and secure to engine with twine.

D
SO
=

=

23. When raw water system is drained, install three pipe plugs (27) in duplex strainer (28).
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24. Loosen two hose clamps (29) and remove raw water supply hose (30) from raw water pump coupling (31).

25. Secure raw water supply hose (30) outboard with twine.

26. Loosen two hose clamps (32) and remove the raw water return hose (33) from marine gear cooler coupling (34),
located aft and starboard of the marine gear.

27. Secureraw water return hose (33) outboard with twine.

28. Disconnect ail filter supply line (35) and oil filter return line (36) from engine oil cooler (37).

29. Secure hoses (35 and 36) outboard with twine.
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30. Attach three slings and shackles to the three lifting brackets (38) on top of the engine.

38
38
8 :
D © @ || 2
N\
3
WARNING
HEAVY PARTS

Do not attempt to lift the engine with any less than a three point hook-up. Failure to
comply could result in injury to personnel and damage to the equipment.

NOTE

Use a sling and chain hoist to support the marine gear and keep the engine and marine
gear level during removal.

31. Using crane, place tension on the slings to prevent the engine from shifting off the mounts during removal of the
mounting bolts.

32. Remove eight bolts (39) and nuts (40) securing two marine gear mounting brackets (41) to two hull mounts (42).

33. Remove eight nuts (43) and bolts (44) securing two aft engine mounting brackets (45) to two aft hull mounts (46).

0031007



003100 TM 55-1945-205-24-1-2

34. Remove two nuts (47) and bolts (48) and shims (49) securing forward engine mounting bracket (50) to forward
hull saddle mount (51).

47

WARNING

(3]

HEAVY PARTS

Do not attempt to lift the engine with any less than a three point hook-up. Failure to
comply could result in injury to personnel and damage to the equipment.

NOTE

Use a sling and chain hoist to support the marine gear and keep the engine and marine
gear level during removal.

35. Using crane (52), achain hoist (53), three slings (54) on the engine and a sling (55) on the marine gear (56),
remove engine with marine gear (56) from the propulsion module.
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WARNING

1
“

HEAVY PARTS

36. Place the engine with marine gear (56) on wooden blocks or suitable engine stand to facilitate
equipment separation.

37. Secure al marine gear (56) and engine mounting shims (49) to their associated mount locations with twine.
38. Remove the marine gear (56) from the rear of the engine.

a. Remove the twelve hex head cap screws (57) and washers (58) securing marine gear to the engine.

WARNING

HEAVY PARTS

b. Using crane and loop sling, remove marine gear (56) from engine.
INSTALL ENGINE

1. Install the marine gear (56) on the rear of the engine.
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WARNING

HEAVY PARTS

a. Using crane and loop dling, position marine gear (56) on rear of engine.
b. Install thetwelve hex head cap screws (57) and washers (58) securing marine gear (56) to the engine.
c. Using torgue wrench, torque cap screws (57) to 55 ft Ibs (74.58 N-m).

2. Remove twine securing all mounting shims to engine mounts (51) and marine gear hull mounts (42).

WARNING

HEAVY PARTS

Do not attempt to lift the engine with any less than a three point hook-up. Failure to
comply could result personnel injury and damage to the equipment.

NOTE

Use a sling and chain hoist to support the marine gear and keep the engine and marine
gear level during installation.

3. Using crane (52), chain hoist (53), three slings (54) on the engine and a gling (55) on the marine gear (56), lower
engine with attached marine gear (56) into the propulsion module and position on shims and hull mounts.
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4. Install two bolts (48) and nuts (47) to secure the forward engine mounting bracket (50) to the forward hull saddle
mount (51) and tighten nuts (47).

Q«» &.sr@ N
‘I\ \ny ;
N

5. Install eight bolts (44) and nuts (43) to secure the two aft engine mounting brackets (45) to the two aft hull
mounts (46) and tighten nuts (43).

O 40
—42
Ly
6. Install eight bolts (39) and nuts (40) to secure the two marine gear mounting brackets (41) to the two hull
mounts (42) and tighten nuts (40).
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7. Remove shackles and three slings (53) from the three lifting brackets (38) on the engine and the chain hoist (52)
and sling (54) from the marine gear (55).

38
38
3 o
D © O ||
= o
B ORI =
a0 I\
BT
38

8. Perform engine alignment check. (TM 55-1945-205-24-1-1)
9. Remove twine securing oil filter supply line (35) and ail filter return line (36) outboard.

10. Connect oil filter supply line (35) and ail filter return line (36) to the engine oil cooler (37).

11. Remove twine securing raw water return hose (33).
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12. Install two hose clamps (32) securing the raw water return hose (33) from marine gear cooler coupling (34) and
tighten hose clamps (35).

13. Remove twine securing the raw water supply hose (30) outboard.

14. Install two hose clamps (29) securing the raw water supply hose (30) to the raw water pump coupling (31) and
tighten clamps (29).

15. Remove twine securing the two selector valves electrical connectors (25) to engine.

16. Install two shifting solenoid electrical connectors (25) on two marine gear selector valve solenoids (26). Remove
tags and tighten connectors (25).

17. Remove twine securing the fuel pump return line (23) to the engine.
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WARNING
%
CHEMICAL EYE PROTECTION

18. Install fuel pump return line (23) on the main fuel return line (24) and tighten fittings on lines (23 and 24).

23
s =

» pll= °

ék TO FUEL TANK

19. Remove twine securing the two supply lines (21 and 22) to the engine.

o

WARNING
gﬁ
CHEMICAL EYE PROTECTION

20. Instal fuel pump supply line (22) on the supply line check valve (20) and tighten fitting on line (22).

WARNING
@
CHEMICAL EYE PROTECTION

21. Instal primer pump supply line (21) on supply line check valve (20) and tighten fitting on line (21).

22. Remove twine securing the main engine electrical wire bundle (19) on top of engine.
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23. Route main engine electrical wire bundle (19) from engine junction box A4 (18) to engine, securing bundle with
tiedown straps as required.

24. Connect main engine electrical wire bundle (19) to engine junction box A4 (18) and remove tags.
25. Remove twine securing two red battery power |eads outboard.
26. Route two red battery power leads to the engine and attach to starter solenoid (16) and alternator (17) as tagged.

[ o

[SI = =

®

17
16

27. Remove tags from red battery power leads.
28. Install tiedown straps on the two red battery power leads as required.

29. Remove twine securing the cold pack starting supply line (14) outboard.

WARNING

3| R

EXPLOSION VAPOR

30. Instal cold pack starting supply line (14) on starboard side of air inlet housing (15) and tighten fitting on line (14).
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32.

33.

35.

36.

37.

38.

39.

41.

42.

R

Install four bolts (12), lock washers (11) and nuts (10) to secure the cross-modul e bracket (13) to propulsion
module longitudinal frame.

Position U-joint bolt (9) beneath the CO2 supply line (6) and install on the propulsion modul e frame cross-member
support bracket (7).

Secure U-joint bolt (9) to the propulsion module frame cross-member support bracket (7) with two nuts (8) and
tighten nuts.

Using a pipe wrench, connect the pipe coupling (5) to the CO2 supply line (6) that feeds the trip mechanism
solenoid (4) near the propulsion module frame cross-member support bracket (7).

Install one bolt (3) and nut (2) to secure the trip mechanism solenoid (4) to its mount.
Discard all removed twine.

Install marine gear oil pump. (TM 55-1945-205-24-1-3)

Install hydraulic pump. (TM 55-1945-205-24-1-1)

Vent hydraulic system. (TM 55-1945-205-24-1-1)

Adjust hydraulic system pressure. (TM 55-1945-205-24-1-1)

Adjust hydraulic system flow. (TM 55-1945-205-24-1-1)

Fill the fresh water cooling system.

Install fast lube system. (TM 55-1945-205-24-1-1)

Fill engine with crankcase oil. [WP 0115 00)
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0031 00

46.

47.

49.

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Install marine gear to transfer case drive shaft. (TM 55-1945-205-24-1-1)
Install marine gear to transfer case machinery guards. (TM 55-1945-205-24-1-1)
Install exhaust system. (TM 55-1945-205-24-1-1)

Install engine hatch. (TM 55-1945-205-24-1-1)

Install cab or air intake plenum. (TM 55-1945-205-24-1-1)

Install main navigation mast. (TM 55-1945-205-24-1-1)

Install SINCGARS antenna. (TM 11-5820-890-10-8)

Install main batteries negative leads. (TM 55-1945-205-24-1-1)

Prime the fuel system. [(WP.007700)

Start the engine. (TM 55-1945-205-24-1-1)

Pump the bilges to remove raw water. (TM 55-1945-205-24-1-1)

Check for fuel, ail, fresh water and raw water leaks.

Shut down the engine. (TM 55-1945-205-24-1-1)

WARNING

<= i

CHEMICAL EYE PROTECTION SLICK FLOOR

Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.

Perform operational check of the diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE MAINTENANCE STAND
INSTALLATION AND REMOVAL

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Stand, Maintenance, Automotive Engine (Item 120[\WWP 0188 00)
Adapter, Engine Stand (Item 02[\WWP 0188 00)
Qty 2
Shackle, %zin., 4.75 ton (Item 116 [\WP 0188 00)
Qty 3
Sling 5300 lbs 6 ft (Green) (Item 118 WP 0183 00)
Qty 3

Personnel Required
Engineer 88L

Equipment Condition
Crankcase Breather Limiter Assembly Removed.[WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Turbochargers Removed. [(WP 0114 00)
Exhaust Manifolds Removed [(WP 0163 00)
Marine Gear Oil Cooler Removed. (TM 55-1945-205-24-1-3)
Marine Gear Oil Cooler Mounting Bracket Removed.[(WP 0164 00)

Fuel System Cooler Removed.[(WP 0081 00)
Air Box Covers Removed.[(WP 0035 00)

Air Box Drains Removed.[(WP 0036 00)
Starting Motor Removed.(WP 0170 0Q)

Lube Oil Dipstick Tube Assembly Removed (WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)

L ube Oil Cooler Removed [(WP 0128 00)
INSTALL ENGINE ON STAND

1. Install engine stand adaptors (1) on sides of engine (2).

2. Connect lifting slings and shackles to engine (2).
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WARNING

HEAVY PARTS

3. Using dlings and shackles, position engine (2) on engine stand (3),
4. Connect engine stand adaptors (1) to engine stand (3).

5. Disconnect lifting slings and shackles from engine (2).

REMOVE ENGINE FROM STAND

1. Connect lifting slings and shacklesto engine (2).

2. Disconnect engine stand adaptors (1) from engine stand (3).

WARNING

HEAVY PARTS
3. Using lifting slings and shackles, remove engine (2) from engine stand (3).
4. Remove adaptors (1) from engine (2).
5. Install lube oil cooler.[(WP 0128 00)
6. Instal overspeed governor.[(WP 0175 00)
7. Install lube oil dipstick tube assembly.[(WP 0130 00)
8. Install starting motor.[(WP 0170 00)
9. Install air box drains[(WP 0036 00)
10. Install air box covers.[(WP 0035 00)
11. Install fuel system cooler.[(WP 0081 00)
12. Install marine gear oil cooler mounting bracket. [WP 0164 00)
13. Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
14. Install exhaust manifolds.[[WP 0163 00)
15. Install turbochargers. (WP 0114 00)
16. Install air inlet collector assembly.[(WP 0104 00)
17. Install crankcase breather limiter assembly.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE
ALIGNMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Brush, Wire Scratch (Item 21[\WP 0188 00)
Shackle, %zin., 4.75 ton (Item 116 [\WP 0188 00)
Qty 3
Sling 5300 Ibs 6 ft (Green) (Item 118 [WP 0188 00)
Qty 4

Materials/Parts
Shim Set
(34712)
PN E11961
Shim Set
(34712)
PN E11971

Personnel Required
Engineer 88L

References
TM 55-1945-205-24-1-3
TM 55-1945-205-24-1-4

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Removed. (TM 55-1945-205-24-1-1)
Exhaust Plenum Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Thruster Hatch Removed. (TM 55-1945-205-24-1-1)
Transfer Case To Pump-Jet Machinery Guard Removed. (TM 55-1945-205-24-1-1)
Marine Gear To Transfer Case Machinery Guard Removed. (TM 55-1945-205-24-1-1)

ALIGN ENGINE
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WARNING

v

HEAVY OBJECTS

Use appropriate crane and lifting device when handling or moving engine, marine
gear and transfer case. Failure to do so could result in serious injury to personnel.

NOTE
This task is typical for both port and starboard engines.

1. Using acrane and sling, support the weight of the engine.

2. Prior to securing the engine to the deck, insert shims under the engine pedestal mounts to raise or lower the
elevation to the measurements depicted below.

MODULE
E:\lESIﬁ-E HULL CENTERED
G —=  +o062in. |-
\\ (+.158 cm) [
o =
CENTERLINE o —u1 [ ==y =
CRANKSHAFT \ N c=*
U i) |
— / o —1 5

- 56.73in. X 14730+ 06
5N .00 1IN 979 in, (2.487 cm)
+
(144.09 cm = 203 cm) (37.41cm * .15cm) SHIM THICKNESS
TO HULL
CENTERLINE

3. Verify that the diesel engine’s centerlineis paralel, level and square to within +0.062 in. of the hull’s
longitudinal centerline.

4. After engineisaigned, remove ding.

5. Align marine gear. (TM 55-1945-205-24-1-3)

6. Verify that the transfer case input and output flanges are in line with the marine gear and pump-jet.

7. Shimthetransfer casein the same manner asthe engineto the elevation shown above. (TM 55-1945-205-24-1-4)
8. Verify that the alternator sheave isin line with the engine crank shaft sheave to within +0.5in.

9. Install transfer case to pump-jet machinery guard. (TM 55-1945-205-24-1-1)

10. Install marine gear to transfer case machinery guard. (TM 55-1945-205-24-1-1)
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11

12.

13.

14.

15.

16.

17.

Install the engine hatch. (TM 55-1945-205-24-1-1)
Install the thruster hatch. (TM 55-1945-205-24-1-1)
Install the exhaust plenum. (TM 55-1945-205-24-1-1)
Install the intake plenum. (TM 55-1945-205-24-1-1)
Install the operators cab. (TM 55-1945-205-24-1-1)
Install main navigation mast. (TM 55-1945-205-24-1-1)

Install SINCGARS antenna. (TM 11-5820-890-10-8)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
AIR BOX
TESTING

INITIAL SETUP:

Test Equipment
Manometer, Vertical Tube (Item 82[\WWP 0188 00)

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.

TEST STARBOARD AIR BOX PRESSURE

NOTE

Air box pressure should be recorded in inches of mercury using a U-tube manometer.

When using the air box drain as a source for this pressure test, be sure the drain is clean
and clear of obstructions.

To check air box pressure on engines with drain tubes or hoses, use air box covers with a
tapped hole and hose fitting.

The following procedure is typical for both the port and starboard engines.

1. Removetheair box drain hose (1) from the air box check valve (2).
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2. Connect manometer tube (3) and manometer (4) to air box check valve (2).

(SN NN

3. Start engine and warm up for 5 minutes. (TM 55-1945-205-10-1)
4. Verify air box pressures to various speeds as follows.

a. Ensurethat at 1200 RPM, pressureis9 PSI (62 kPa).

b. Ensurethat at 1800 RPM, pressureis 16 PSI (110 kPa).

c. Ensurethat at 1950 RPM, pressure is 20 PS| (138 kPa).

5. Shut off engine. (TM 55-1945-205-10-1)

WARNING

HOT AREA

6. Ensure engineis cool to touch.

7. Remove manometer (4) and manometer tube (3) from air box check valve (2).
8. Connect air box drain hose (1) to air box check valve (2) and tighten fitting.
TEST PORT AIR BOX PRESSURE

NOTE
Air box pressure should be recorded in inches of mercury using a U-tube manometer.

When using the air box drain as a source for this pressure test, be sure the drain is clean
and clear of obstructions.

To check air box pressure on engines with drain tubes or hoses, use air box covers with a
tapped hole and hose fitting.

The following procedure is typical for both the port and starboard engines.

1. Drain cooling system (WP 0134 00)
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2. Remove fuel system cooler[(VWWP 0081 00)

3. Removetheair box drain hose (1) from the air box check valve (2).

(7777777

5. Install fuel system cooler [(WP 0081 00)
6. Service cooling system (WP 0133 00)

7. Start engine and warm up for 5 minutes. (TM 55-1945-205-10-1)
8. Verify air box pressures to various speeds as follows.

a. Ensurethat at 1200 RPM, pressureis9 PSI (62 kPa).

b. Ensurethat at 1800 RPM, pressureis 16 PSI (110 kPa).

c. Ensurethat at 1950 RPM, pressureis 20 PSI (138 kPa).

9. Shut off engine. (TM 55-1945-205-10-1)

WARNING

HOT AREA

10. Ensure engineis cool to touch.

11. Drain engine cooling system[(WP 0134 00)
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12. Remove fuel system cooler.[(\WP 0081 Q0]

13. Remove manometer (4) and manometer tube (3) from air box check valve (2).
14. Connect air box drain hose (1) to air box check valve (2) and tighten fitting.
15. Install fuel system cooler.[(VWP 0081 00)

16. Service fresh water cooling system.[(WP 0133 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
AIR BOX COVERS
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)
Wrench, Torque (10-250 in. lbs) (Item 141 WP 0188 00)
Wrench Set, Socket (3/8 in. sq dr) (Item 135,[WP 0188 00)
Apron, Utility (Item 08[WWP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)

Materials/Parts
Gasket Set
(72582)
NSN 5330-01-056-1111
PN 23512685

Sealing Compound, (Ultra-Blue) (Item 30 WP 0187 00)
Antiseize Compound (Item 6[\WP 0187 00)

Cleaner (Item 8[\WP 018700)

Rags, Wiping (Item 28[\WWP 0187 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1
TM 55-1945-205-24-1-3

Equipment Condition
Engine Cool To Touch.

REMOVE STARBOARD AIR BOX COVERS

NOTE

The following procedure is typical for the removal and installation of air box covers on both
port and starboard engines.

1. Remove marine gear cooler. (TM 55-1945-205-24-1-3)
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2. Remove seven screws (1) securing two single air box drain covers (2) and one double air box drain cover (3) to
side of engine block (4).

3. Removethree air box drain covers (2, 3) and two single gaskets (5) and one double (6) gasket. Discard all
gaskets (5, 6).

4. Using aputty knife, remove old gasket material from air box drain covers (2, 3) and engine block (4) mating

surfaces.
WARNING
U a8
CHEMICAL EYE PROTECTION

5. Using cleaner and wiping rags, ensure mating surfaces are free of all debris.
REMOVE PORT AIR BOX COVERS

NOTE

The following procedure is typical for the removal and installation of air box drain covers on
both starboard and port engines.

1. Remove fuel system cooler[(WP.0081 00)

2. Remove seven screws (1) securing two single air box covers (2) and one double air box cover (3) to side of
engine block (4).

3. Removethreeair box covers (2, 3) and two single (5) gaskets and one doubl e (6) gasket. Discard all gaskets (5, 6).

4. Using aputty knife, remove old gasket material from air box covers (2, 3) and engine block (4) mating surfaces.
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WARNING
%
CHEMICAL EYE PROTECTION

5. Using cleaner and wiping rags, ensure mating surfaces are free of all debris.

INSTALL STARBOARD AIR BOX COVERS

WARNING
%
CHEMICAL EYE PROTECTION

1. Coat two new single gaskets (5) and one new double gasket (6) with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

2. Coat seven hex head screws (1) with antiseize compound.

3. Position theair box covers (2, 3) and gaskets (5, 6) on side of engine block (4).

4. Install seven hex head screws (1) to secure air box covers (2, 3) and gaskets (5, 6) to side of engine block (4).
5. Using torque wrench and socket set, torque screws (1) to 96 - 144 in. Ib (11 - 16 N-m).

6. Install marine gear cooler. (TM 55-1945-205-24-1-3)
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INSTALL PORT AIR BOX COVERS

WARNING
%
CHEMICAL EYE PROTECTION

1. Coat two new single gaskets (5) and one new double gasket (6) with sealing compound.

WARNING
g
CHEMICAL EYE PROTECTION

2. Coat seven hex head screws (1) with antiseize compound.

3. Position theair box covers (2, 3) and gaskets (5, 6) on side of engine block (4).

4. Install seven hex head screws (1) to secure air box covers (2, 3) and gaskets (5, 6) to side of engine block (4).
5. Using torgue wrench and socket set, torque screws (1) to 96 - 144 in. b (11 - 16 N-m).

6. Install fuel system cooler [(WP 0081 00)

7. Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
AIR BOX DRAINS
REMOVAL, CLEANING, INSPECTION AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)
Apron, Utility (Item 8,[\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)

Compressor Unit, Reciprocating, Power Drive (Item 27, WP 0188 00)

Materials/Parts

Cleaner (Item 8[\WWP 018700)
Tape, Antiseizing (Item 34 WP 0187 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.
Fresh Water Cooling System Drained (WP 0134 00)

Fuel System Cooler Removed.[(WP 0081 00)
REMOVE AIR BOX DRAIN ASSEMBLIES

NOTE
The following procedure is typical for both port and starboard engines.

1. Loosen femalefitting (1) of hose assembly (2) from the check valve (3).

2. Loosen malefitting (4) from 90° elbow fitting (5).
3. Remove hose assembly (2).
4. Remove check vave (3) from teefitting (6).

5. Removeteefitting (6) from nipplefitting (7).
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6.

7.

8.

9.

Remove pipe plug (8) from tee fitting (6).
Remove nipple fitting (7) from air box drain opening (9).
Remove 90° elbow fitting (5) from femal e fitting (10).

Remove femalefitting (10) and bushing (11).

CLEAN AIR BOX DRAIN ASSEMBLIES

1

2.

WARNING

<= FE

CHEMICAL EYE PROTECTION

Clean air box drains with cleaner.

WARNING

=

EYE PROTECTION

Do not exceed 40 PSI (276 kPa) when using compressed air for drying components.
Failure to comply could result in serious injury to personnel

Using air compressor, dry all assemblies thoroughly.

INSPECT AIR BOX DRAIN ASSEMBLIES

1

2

3.

NOTE

Repair of air box drain is limited to replacement of hose assembly, check valve,
tee fitting and pipe fittings.

Inspect hose assembly (2) for cracking and deterioration. Replace defective part.
Inspect all fittings for corrosion and cracking. Replace defective part.

Check all fitting threads for cracking, corrosion and/or galled threads. Replace defective part.
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INSTALL AIR BOX DRAIN ASSEMBLIES

10.

11

12.

13.

WARNING
< i
CHEMICAL EYE PROTECTION

Apply antiseize tape to all fitting threads.

Install bushing (11) into engine block.

Install female fitting (10) into bushing (11).

Install 90° elbow fitting (5) into female fitting (10).

Install nipple fitting (7) and teefitting (6) into air box drain opening (9).
Install pipe plug (8) into teefitting (6).

Install check valve (3) onto teefitting (6).

Install male fitting (4) of hose assembly (2) into 90° elbow fitting (5).
Install female fitting (1) of hose assembly (2) onto check valve (3).
Tighten all fittings.

Install fuel system cooler.[[WP 0081 00)

Fill fresh water cooling system.[(WP 0133 00)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
ENGINE BLOCK AIR BOX DRAIN HOSE
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)

Materials/Parts
Hose, Non-Metallic
(72582)
NSN 4720-00-274-1154
PN 5113689

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.

Fresh Water Cooling System Drained (WP 0134 00)
Fuel System Cooler Removed.[(WP 0081 00)

REMOVE AIR BOX DRAIN HOSE

NOTE
The following task is typical for both the port and starboard engine air box drains.

1. Remove hosefitting (1) from check valve (2).
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2. Remove hosefitting (3) from fitting (4).
3. Remove drain hose (5).

4. Removefitting (1) from drain hose (5).
5. Removefitting (3) from drain hose (5).
6. Discard hose (5).

INSTALL AIR BOX DRAIN HOSE

1. Instal fitting (3) in new drain hose (5).
2. Install fitting (1) in new drain hose (5).
3. Install hosefitting (1) on check valve (2).
4. Instal hosefitting (3) on fitting (4).

5. Install fuel system cooler [WP 0081 00)

6. Fill fresh water cooling system [(WP 0133 00)

7. Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
REAR CYLINDER BLOCK PLATE
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools Equipment Condition (Cont’d)
Tool Kit, General Mechanic's Air Box Covers Removed.[(WP 0035 00)
(Item 130[WP 0188 00) Air Box Drains Removed[(WP 0036 00)
Gloves, Chemical (Item 52 WP 0188 00) Starting Motor Removed[(WP 0170 00)
Goggles, Industrial (Item 54[WP 0188 00) L ube Oil Dipstick Tube Assembly Removed.
Wrench, Torque (0-175 ft |bs)
(Item 138[WP 0188 00) Overspeed Governor Removed[ (WP 0175 00)
Wrench, Torque (150-750 in. 1bs) Lube Oil Cooler Removed[ (WP 0128 00)
(Item 142 [WP 0188 00) Engine Installed On Stand. [(WP 0032 00)
Wrench Set, Socket (3/8in. sqdr.) Poppet Valve Rocker Arm Covers Removed.
(Item 135[WP 0188 00)

Water Pump Bypass Hoses Removed.
Materials/Parts

Gasket Fuel Pump Removed.[(WP 0094 00)
(72582) Air Intake Housing Removed. [(WP 0103 00)
NSN 5330-01-088-5982 Blower Drive Shaft Removed. [(WP 0109 00)
PN 8923791 Electronic Governor Rod Assembly Removed.
Sealing Compound, (Ultra-Blue) (WP 0097 00)
(Item 30,WP 0187 00) Electronic Governor Actuator Removed.
(WP 0098 00)
Personnel Required Blower Removed.[(WP 0110 00)
Engineer 88L Blower Drive Removed [(WP 0112 00)
Electrical System Hour Meter Removed.
Equipment Condition (WP 0167 00)
Crankcase Breather Limiter Removed. Electrical System Hour Meter Bracket Removed.
(WP 0106 00) (WP 0168 00)
Air Inlet Collector Assembly Removed. Raw Water Pump Removed.[(WP 0160 00)
Electronic Governor Magnetic Pick-up Removed.
Turbochargers Removed.
Exhaust Manifolds Removed.[(WP 0163 00) Oil Pan Removed[(WP 0127 00)
Marine Gear Oil Cooler Removed. Flywheel Removed (WP 0069 00)
(TM 55-1945-205-24-1-3) Flywheel Housing Removed[(WP 0071 00)
Marine Gear Oil Cooler Mounting Bracket Rear Crankshaft Oil Seal Removed.[(WP 0061 00)
Removed.[(WP 0164 00) Camshaft Gears Removed (WP 0064 00)
Fuel System Cooler Removed [(WP 0081 00) Camshaft | dler Gear Removed.[(WP 0067 00)

REMOVE REAR END PLATE

1. Remove three hex head screws (1), special washers (2) and dummy bearing (3) from rear end plate (4).
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1

2. Remove six cap screws (5) and lock washers (6) from two cam bearings (7).

3. Remove two cam bearings (7) from rear end plate (4).

4. Remove hex head screw (8) and lock washers (9) from rear end plate (4).

5. Remove four hex head screws (10) and lock washers (11) from rear end plate (4).

6. Remove rear end plate (4) and gasket (12) from engine block (13) and discard gasket (12).

0038 00 2



TM 55-1945-205-24-1-2 0038 00

INSTALL REAR END PLATE

WARNING
%
CHEMICAL EYE PROTECTION

1. Coat rear end plate (4) and engine block (13) with sealing compound.

2. Instal new gaskets (12) on engine block (13) over dowel pins (14).
3. Install rear end plate (4) on engine block (13).

4. Instal four hex head screws (10) and lock washers (11) in rear end plate (4) finger tight.

1
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5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Install hex head screw (8) and lock washers (9) in rear end plate (4) finger tight.

NOTE
The grooved side of the washer (2) must face the head of screw (1).

Install cam bearing (7) on rear end plate (4).

Install specia washer (5) and hex head screw (6) on cam bearing (7).

Install right hand dummy bearing (3) on end plate (4).

Install three cap screws (1) and lock washers (2) on dummy bearing (3).

Using atorque wrench and socket set, torque hex head screws (10) to 420 in. Ibs (47 N-m).
Using atorque wrench, torque hex head screws (8) to 110 ft [bs (149 N-m).

Using atorque wrench and socket set, torque hex head screws (5) to 480 in. Ibs (54 N-m).
Using atorque wrench, torque hex head screws (1) to 90 ft Ibs (122 N-m).

Install camshaft idler gear. (WP 0067 00)

Install camshaft gears. [(WP 0064 00)

Install rear crankshaft oil seal. [WP.006100)

Install flywheel housing.[(WP 0071 00)

Install flywheel.[(WP 0069 00)

Install oil pan (WP 0127 00)

Install electronic governor magnetic pick-up. (WP 0100 00)

Install raw water pump. [(WP.0160 00)

Install hour meter bracket. (WP 0168 00)

Install hour meter. (WP Q167 00)

Install blower drive. (WP 011200)

Install blower. (WP Q110 00)
Install electronic governor actuator. [VWP 0098 00)

Install electronic governor actuator linkage. (VWP 0097 00)
Install blower drive shaft. (WP Q109 00)

Install air intake housing. (WP 0103 00)

Install fuel pump.[(WP-0094 00)
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31

32.

33.

35.

36.

37.

38.

39.

41.

42.

R

46.

0038 00

Install water pump bypass tube. (WP 0148 00)

Install cylinder head poppet valve rocker covers.[(\WP 0043 00)
Remove engine from stand.[(WP 0032 00)

Install lube oil cooler. (WP 0128 00)

Install overspeed governor. (WP 0175 00)

Install lube oil dipstick tube assembly. (WP 0130 00)

Install starting motor (\WP 0170 00)

Install air box drains.

Install air box covers. (WP 0035 00)

Install fuel system cooler. (WP 0081 00)

Install marine gear oil cooler mounting bracket.
Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
Install exhaust manifolds. (WP 0163 00)

Install turbochargers.

Install air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter. (VWP 0106 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE

CAUSEWAY FERRY

REAR CYLINDER BLOCK PLATE

REPAIR

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Press, Arbor, Hand Operated (Item 97[\WP 0188 00)

Materials/Parts
Insert, Screw Thread
(72582)
NSN 5325-00-921-6413
PN 5121459
Qty 10
Cloth, Abrasive (Item 12[WP 0187 00)

Personnel Required
Engineer 88L

REPAIR REAR CYLINDER BLOCK PLATE

1. Inspect the block plate (1) gasket surfaces for scratches, gouges, nicks, dents, cracks or warping.

2. Discard any block plate (1) that is warped or cracked.

3. Using 320 grit abrasive cloth, polish out any nicks, dents, scratches or gouges.

4. Discard any block plate (1) that cannot be repaired with abrasive cloth.

5. Support the rear block plate (1) on aflat surface.
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WARNING

&

MOVING PARTS

6. Using an arbor press, remove two threaded screw inserts (2) from the front side of the block plate (1).

WARNING

&

MOVING PARTS

7. Using an arbor press, remove eight threaded screw inserts (3) from the back side of the block plate (1).

WARNING

2

MOVING PARTS

8. Using an arbor press, Install two threaded screw inserts (2) in the front side of the block plate (2).

WARNING

pra

MOVING PARTS

9. Using an arbor press, install eight threaded screw inserts (3) in the front side of the block plate (1).

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
FRONT CYLINDER BLOCK PLATE
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Gloves, Chemical (Item 52 WP 0188 00)

Goggles, Industrial (Item 54[\WWP 0188 00)
Wrench, Torque (0-175 ft 1bs) (Item 138[WP 0188 00)

Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)
Wrench Set, Socket (3/8 in. sq dr.) (Item 135[\WP 0188 00)

Materials/Parts
Gasket
(72582)
NSN 5330-01-054-2399
PN 5144901

Sealing Compound, (Ultra-Blue) (Item 30 WP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Crankcase Breather Limiter Assembly Removed.[([WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Turbochargers Removed. [(WP 0114 00)
Exhaust Manifolds Removed.[(WP 0163 00)
Marine Gear Qil Cooler Removed. (TM 55-1945-205-24-1-3)
Marine Gear Oil Cooler Mounting Bracket Removed.[(WP 0164 00)
Fuel System Cooler Removed. (WP 0081 00)
Air Box Drains Removed.[(WP 0036 00)
Air Box Covers Removed.[(WP.0035 00)
Starting Motor Removed.[[WP 0170 00)
Lube Oil Dipstick Tube Removed. (WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)
Lube Oil Cooler Removed [(WP 0128 00)

Engine Mounted On Stand.[[WP 0032 00)
Fresh Water Cooling System Heat Exchanger Removed.[(WP 0138 00)

Forward Lifting Bracket Removed.[(WP 0139 00)
Fresh Water Cooling System Filter Removed.[(WP 0140 00)
Fresh Water Cooling System Filter Cover Removed.[(WP 0141 00)

Fresh Water Cooling System Filter Head Mounting Bracket Removed.[(WP 0142 00)

Fresh Water Pump Removed{(WP 0153 00)

Camshaft Accessory Drive Pulley Removed [(WP 0066 00)
Vibration Damper Removed [(WP 0074 00)

Front Balance Weight Cover Removed.[(WP 0075 00)
Fresh Water Pump Drive Gear Removed. (WP 0153 00)

REMOVE FRONT CYLINDER BLOCK PLATE

1. Remove six cap screws (1) and lock washers (2) securing two cam bearings (3) to front block plate (4).
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2. Remove two cam bearings (3) from front block plate (4).
3. Position five hex head screws (5) and lock washers (6) from front block plate (4).
4. Removetwo hex head screws (7) and lock washers (8) from front block plate (4).

5. Remove front block plate (4) and gaskets (9 and 10) from engine block (11). Discard gaskets (9 and 10).

INSTALL FRONT CYLINDER BLOCK PLATE

WARNING
< PE
CHEMICAL EYE PROTECTION

1. Coat front block plate (4) and engine block (11) with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION

2. Install new gaskets (9 and 10) on engine block (11).

3.
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4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Install two hex head screws (7) and lock washers (8) in front block plate (4) finger tight.

Install five hex head screws (5) and lock washers (6) in front block plate (4) finger tight.

NOTE

The smaller right hand camshaft bearing shall be used as a pilot while aligning the front
block plate on the engine block.

Install two cam shaft end bearings (3) into front block plate (4).

Install six cap screws (1) and lock washers (2) securing camshaft bearings (3) to front block plate (4).
Using torque wrench and socket set, torque six cap screws (1) to 480 in. Ibs (54 N-m).
Using torque wrench and socket set, torque hex head screws (5) to 420 in. Ibs (47 N-m).
Using torque wrench, torque hex head screws (7) to 75 ft [bs (102 N-m).

Install fresh water pump drive gear. (WP 0153 00)

Install front balance weight cover.

Install vibration damper.

Install camshaft drive accessory pulley [(WP 0066 00)

Install fresh water pump. (WP 0152 00)

Install fresh water cooling system filter head mounting bracket.

Install fresh water cooling system filter cover.

Install fresh water cooling system filter element.

Install forward lifting bracket. (WP.0139 00)

Install fresh water cooling system heat exchanger.

Remove engine from stand.[(VWWP 0032 00)
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

0040 00

Install lube oil cooler. (WP 0128 00)

Install overspeed governor.[(\WP 0175 00)

Install lube oil dipstick tube. (WP 0130 00)

Install starting motor. (WP 0170 00)

Install air box drains.

Install air box covers. (WP 0035 00)

Install fuel system cooler. (WP 0081 00)

Install marine gear oil cooler mounting bracket.
Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
Install exhaust manifolds.[(WP 0163 00)

Install turbochargers.

Install air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter assembly. (WP 0106 00

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
FRONT CYLINDER BLOCK PLATE
REPAIR

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Press, Arbor, Hand Operated (Item 97[\WP 0188 00)

Materials/Parts
Insert, Screw Thread
(72582)
NSN 5325-00-921-6413
PN 5121459
Cloth, Abrasive, 320 Grit (Item 12[WWP 0187 00)

Personnel Required
Engineer 88L

REPAIR FRONT CYLINDER BLOCK PLATE

1. Inspect cylinder block plate (1) gasket surfaces for scratches, gouges, nicks, dents, cracks or warping. Discard
cylinder block plate that is cracked or warped.

2. Polish out any nicks, dents, scratches or gouges using 320 grit abrasive cloth. Discard cylinder block plateif nicks,
dents, scratches or gouges can not be removed using 320 grit abrasive cloth.

3. Support cylinder block plate (1) on aflat surface.

WARNING

o

MOVING PARTS

4. Using an arbor press, remove threaded screw insert (2) from front side of cylinder block plate (1).
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WARNING

pra

MOVING PARTS

5. Using an arbor press, install threaded screw insert (2) into front side of cylinder block plate (1).

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
ENGINE BLOCK
REPAIR
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's Materials/Parts (Cont’d)

(Item 130[WP 0188 00) Gasket
Wrench, Torque (0-175 ft |bs) (72582)

(Item 138[WP 0188 00) NSN 5330-01-206-3265
Wrench, Torque (10-250 in. Ibs) PN 8923792

(Item 141 [WP 0188 00) Plug, Expansion
Wrench, Torque (150-750 in. |bs) (72582)

(Item 142 [WP 0188 00) NSN 5340-00-255-4423
Wrench Set, Socket (3/8in. sqdr.) PN 5139989

(Item 135[WP 0188 00) Qty 8
Wrench, Torque (100-600 ft Ibs) Plug, Expansion

(Item 139[WP 0188 00) (72582)
Hammer, Hand, (Dead Blow) NSN 5340-00-231-0941

(Item 59,[WP 0188 00) PN 5132410
Installer and Remover, Plug (Item 71[\WP 0188 00) Qty 2
Installer and Remover, Inlet Adaptor Plug, Expansion

(Item 70,\WP0I8800) (72582)
Gage, Cylinder (Counterbore Depth Gauge) NSN 5340-00-598-5135

(Item 43,\WP 0I8800) PN 09428477
Setting, Master, Dial Bore Gauge Qty 1

(Item 114,WP 0188 00) Oil, Lubricating, Engine, 10W
Testing Kit, Cylinder Block Pressure, Service (Item 25[WP 0187 00)

(Item 126 [WP 0188 00) Sealing Compound, (Pipe Sealant)
Apron, Utility (Item 8[WP 0188 00) (Item 29, WP 0187 00)
Gloves, Chemical (Item 52 WP 0188 00) Antifreeze (Item 5[\WP 0187 00)
Goggles, Industrial (Item 54[\WP 0188 00) Cleaning Compound (Item 10CWP 0187 00)

Respirator, Air Filtering (Item 109[\WWP 0188 00)
Protectors, Hearing (Item 98[\WWP 0188 00)

Boots, Disposable (Item 7[\WP 0187 00)

Personnel Required

Materials/Parts Engineer 88L
Gasket
(72582) References
NSN 5330-00-769-4882 TM 55-1945-205-24-1-1
PN 5138659 TM 55-1945-205-24-1-3
Qty 2

DISASSEMBLE ENGINE BLOCK

1. Crankcase breather limiter assembly removed (WP 0106 00)

2. Airinlet collector assembly removed (WP 0104 00)

3.  Air intake housing[(WP 0103 00)
Turbochargers removed (WP 0114 00)

Ea
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5.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

Exhaust manifolds removed (WP 0163 00)

Marine gear oil cooler removed. (TM 55-1945-205-24-1-3)

Fuel system cooler removed (WP 0081 00)

Air box drains removed (WP 0035 00)

Air box covers removed (WP 0036 00)

Starter motor removed.[(WP 0170 00)

Lube il dipstick tube assembly removed [(WP 0130 00)

Lube oil cooler removed [(WP 0128 00)

Overspeed governor removed [(WP 0175 00)

Mount engine on stand [(WWP 0032 00)

Cylinder head poppet valves rocker arm covers removed [(WP 0043 00)
Fresh water cooling system water by-pass hose removed.[(WP 0148 00)
Fuel pump removed (WP 0094 00)

Blower removed [(WP 0110 00)

Blower drive shaft removed.[(WP 0109 00)

Blower drive removed.[((WP 0112 00)

Electronic governor rod assembly removed (WP 0097 00)

Electronic governor actuator removed (WP 0098 00)

Engine block breather pipe removed.[(WP 0107 00)

Heat exchanger removed [(WP 0138 00)

Tachometer drive removed [(WP 0174 00)

After cooler removed [(WP 0155 00)

Oil pan removed [((WP 0127 00)

Flywheel removed [(WP 0069 00)

Electrical system hour meter removed [(WP 0167 00)

Electrical system hour meter mounting bracket removed [(WP 0168 00)
Raw water pump removed [(WP 0160 00)

Flywheel housing removed (WP 0071 00)
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33.

35.

36.

37.

38.

39.

41.

42.

R

46.

47.

49,

50.

51.

52.

53.

55.

56.

57.

58.

0042 00

Fresh water cooling system starboard thermostat housing removed.[(WP 0145 Q0)
Fresh water cooling system port thermostat housing removed.L(\MWP 0144 0Q)

Fresh water cooling system port water outlet manifold removed.[(WP 0150 00)
Fresh water cooling system starboard water outlet manifold removed.
Fuel injector control tube removed [(WP 0086 00)

Fuel injector removed.L(WP 0091 00)

Cylinder heads removed (WP 0046 00)

Fresh water cooling system coolant filter element removed [(\WP 0140 00)

Fresh water cooling system coolant filter head cover removed.[(WP 0147 00)

Fresh water cooling system coolant filter head cover mounting bracket removed.[(WP 0142 00)
Water pump removed. (WP 0152 00)

Water pump drive gear removed.[(WP 0153 00)

Camshaft accessory pulley removed[ (WP 0066 00)

Camshaft vibration damper removed [(WP 0063 00)

Camshafts and bearings removed [(WP 0062 00)

Idler gear removed.[(WP 0067 00)

Front balance weight cover removed [(WP 0076 00)

Camshaft balance weight removed [(WP 0065 00)

Front cylinder block plate removed (WP 0040 00)

Rear cylinder block plate removed (WP 0038 00)

QOil pressure regulator valve removed.[(WP 0123 00)
Oil pressure relief valve removed.[(WP 0125 00)

Oil pump removed.[(WP 0119 00)

Pistons and cylinder liners removed [(WP 0072 00)
Vibration damper removed [(WP 0074 00)
Crankshaft removed [(WWP 0060 00)
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WARNING

M| &

HEAVY PARTS  EYE PROTECTION
NOTE

Tag all parts during removal to ensure proper installation.

59. Remove ail galley plugs (1), (2) and (3) from front of engine block (4).

60. Remove drain cock (5).
61. Remove plugs (6) and (7).

62. Remove oil galley plugs (8) and (9) from rear of engine block (4).
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0042 00

63. Remove two plugs (10) from right side of engine block (4).

RIGHT SIDE 14
64. Removedrain cock (11).

65. Remove plug (12).

66. Remove oil galley plugs (13) and (14).

67. Remove elbow (15), fitting (16) and reducer bushing (17).

68. Remove plug (18).

69. Remove two plugs (19) from left side of engine block (4).

7
® LEFT SIDE
@/@ \\ 29

~_ 28
27

70. Remove reducing bushing (20) and ether starting aid thermostat (21).

71. Removetwo plugs (22).
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72.

73.

74.

75.

76.

7.

78.

79.

Remove reducing bushing (23) and elbow (24).

Remove ail plug (25).

Remove drain cock (26).

Remove elbow (27), reducing bushing (28) and fitting (29).

Remove two hex head screws (30), lock washers (31), flat washers (32) and starter motor bracket (33).

Remove core plug (34) and gasket (35) from top of engine block (4) using core plug remover/installer.
Discard gasket.

INLET ADAPTER

CORE PLUG
REMOVER
/

Remove aftercooler water inlet adaptor (36) and gasket (37) using aftercooler water inlet adaptor remover.
Discard gasket.

Remove oil galley plugs (38).
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80. Remove four hex head screws (39), washers (40), cover plate (41) and gasket (42) from left side of engine
block (4). Discard gasket.

LEFT SIDE

NOTE
The plugs and dowels in the following steps should be removed only if damaged.

81. Removetwo dowels (43) from top of engine block (4).

82. Remove fourteen plugs (44) from bottom of cylinder head screw holes (45).

83. Remove two dowels (46) from front of engine block (4).
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84. Remove three plugs (47).

85. Remove and discard two plugs (48).
86. Remove two dowels (46) from rear of engine block (4).
87. Remove and discard cup plug (49) from bottom of engine block (4).

88. Remove four cup plugs (50) from right and left sides of engine block (4) and discard.

RIGHT SIDE

CLEAN ENGINE BLOCK

WARNING

P

EYE PROTECTION

1. Clean gasket material and sealant off engine block (4) surfaces using scraper.
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WARNING

& S [

EYE PROTECTION CHEMICAL HOT AREA

2. Clean engine block (4) using cleaning compound solution, making sure oil and water galleries are
cleaned thoroughly.

WARNING

EYE PROTECTION CHEMICAL HOT AREA

3. Rinseengine block (4) with clear water or steam clean.

WARNING

P

EAR PROTECTION EYE PROTECTION

2

Do not exceed 30 PSI when using compressed air for cleaning. Failure to comply
could result in injury to personnel.

4. Dry engine block (4) thoroughly with compressed air.
INSPECT ENGINE BLOCK

1. Inspect cylinder bore (51), grooves (52) and lands (53) for pitting and corrosion. None Allowed.
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NOTE

All eight cylinders are measured in the same manner. Repeat the following step and
substeps for each cylinders.

2. Measure cylinder bore (51) diameter on X and Y axis using a cylinder bore gauge.

CYLINDER
BORE GAGE

a. Position A diameter shall not exceed 5.3625 in. (136.2075 mm).
b. Position B diameter shall not exceed 5.3390 in. (135.6106 mm).

NOTE
The diameter at position C and D is the average of the four cylinder bore gauge readings.

c. Position C measurement shall not exceed 5.2180 in. (132.5372 mm).
d. Position D measurement shall not exceed 5.2180 in. (132.5372 mm).

3. Should any cylinder bore (51) exceed limits, replace engine block (4).
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4. Using astraight edge and feeler gauge, measure engine block (4) flatness crosswise between all cylinder
bores (51).

STRAIGHT
EDGE

FEELER
GAGE

5. Should engine block flatness vary more than 0.003 in. (0.076 mm), replace engine block (4).

6. Using astraight edge and feeler gauge, measure engine block (4) flatness lengthwise between all cylinder
bores (51).

~

Should engine block (4) flatness vary more than 0.007 in. (0.178 mm), replace engine block.

NOTE
Cylinders may be counterbored to either of two depths.

8.  Using a counterbore depth gauge, measure cylinder bore (51) counterbore depth at point A.

COUNTERBORE
DEPTH GAGE

5C162-15
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10.

11.

12.

13.

14.

15.

16.

17.

NOTE

Depths not meeting the following measurements may be corrected by changing the
cylinder liner thickness.

Counterbore depth at point A shall be between 0.4755 and 0.477 in. (12.13 and 12.12 mm) or between 0.4905
and 0.4920 in. (12.46 and 12.50 mm). Should measurements be out of tolerance, replace engine block (4).

Should the counterbore at point A vary more than 0.0015 in. (0.04mm) around the edges of the cylinder, replace
the engine block (4).

Should the difference between any two adjacent cylinder counterbores at point B be more than 0.0015 in.
(0.04 mm), replace engine block (4).

NOTE

Main bearing caps must be installed in same position as marked during removal. Make sure
the caps are firmly seated and the bearings are removed.

Install five main bearing caps (54) and ten hex head screws (55)
55

Tighten hex head screws (55).

Strike caps (54) with adead blow hammer to seat them.

Torgue hex head screws (55) to 50 ft Ibs (68 N-m) using torque wrench.
Torgue hex head screws (55) to 110 ft |bs (149 N-m) using torque wrench.

Torgue hex head screws (55) to 250 ft |bs (339 N-m) using torque wrench.
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18. Measure each main bearing bore (56) diameter using bore gauge.

55

BORE GAGE

Q
19. Diameter should be between 4.812 and 4.813 in. (122.22 and 122.25 mm). Should main bearing bore diameter
be out of tolerance, replace engine block (4).

20. Remove hex head screws (55) and five main bearing caps (54).

21. Inspect dowel holes (43) to ensure they are not oversized or damaged. Should dowel holes be oversized or
damaged, replace engine block (4).

22. Inspect al threaded holes for stripped or crossed threads, use atap to clean out threads. If threaded holes cannot
be repaired, replace engine block (4).
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TEST ENGINE BLOCK

WARNING
%
CHEMICAL EYE PROTECTION

1. Coat core plug (34) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

2. Install core plug (34) and new gasket (35) in top of engine block (4) using core plug remover/installer.

CORE PLUG
REMOVER / INSTALLER
/

3. Torque plug (34) to 230-270 ft Ibs (311-366 N-m) using torque wrench and core plug remover/installer.
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WARNING
%
CHEMICAL EYE PROTECTION

4. Coat oil galley plugs (38) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

5. Install oil galley plugs (38).
6. Torque plug (38) to 168-192 in. Ibs (19-22 N-m) using torque wrench and socket set.

7. Install two dowels (43) in top of engine block (4) until they are flush.

WARNING
%
CHEMICAL EYE PROTECTION

8.  Coat fourteen plugs (44) threads with sealing compound.
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WARNING

S Fa

CHEMICAL EYE PROTECTION

9. Install fourteen plugs (44) in cylinder head screw holes (45).
10. Torqgue plugs (44) to 50-60 ft Ibs (68-81 N-m) using torque wrench.

11. Install two dowels (46) on front of engine block (4) leaving 3/8 in. extended.

WARNING
%
CHEMICAL EYE PROTECTION

12. Coat three plugs (47) and two plugs (48) threads with pipe thread sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

13. Instal three plugs (47) and two plugs (48).

14. Install two dowels (46) on rear of engine block (4) leaving 3/8 in. extended.
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WARNING
%
CHEMICAL EYE PROTECTION

15. Coat new cup plug (49) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

16. Instal new cup plug (49) on bottom of engine block (4).

WARNING
%
CHEMICAL EYE PROTECTION

17. Coat four new cup plug (50) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

18. Instal four new cup plugs (50) on both the right and left sides of engine block (4).

RIGHT SIDE

0042 00 17
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WARNING
%
CHEMICAL EYE PROTECTION

19. Coat ail galey plugs (1) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

20. Install oil galley plugs (1) in front engine block (4).

21. Torque plug (1) to 396-444 in. |bs (45-50 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

22. Coat oil galley plug (2) threads with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION

23. Install cil galley plug (2).

24. Torque plug (2) to 23-27 ft Ibs (31-37 N-m) using torque wrench and wrench set.

WARNING
%
CHEMICAL EYE PROTECTION

25. Coat oil galley plug (3) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

26. Install cil galley plug (3).

27. Torque plug (3) to 228-264 in. |bs (26-30 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

28. Coat drain cock (5) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

29. Install drain cock (5).
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WARNING
%
CHEMICAL EYE PROTECTION

30. Coat plug (6) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

31. Install plug (6).

32. Torque plug (6) to 95-105 ft Ibs (129-142 N-m) using torque wrench.

WARNING
%
CHEMICAL EYE PROTECTION

33. Coat plug (7) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

34. Install plug (7).

35. Torque plug (7) to 228-264 in. Ibs (26-30 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

36. Coat oil galley plug (8) threads with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION

37. Install oil galley plug (8) in rear of engine block (4).

38. Torque plug (8) to 276-324 in. |bs (31-37 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

39. Coat oil galley plug (9) threads with sealing compound.

WARNING
@
CHEMICAL EYE PROTECTION

40. Install oil galley plug (9) inrear engine block (4).

41. Torque plug (9) to 396-444 in. Ibs (45-50 N-m) using torque wrench and socket set.
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WARNING
%
CHEMICAL EYE PROTECTION

42. Coat plug (10) threads with sealing compound.

RIGHT SIDE 14

WARNING

S FE

CHEMICAL EYE PROTECTION

43. Install two plugs (10) in right side of engine block (4).

44. Torque plugs (10) to 168-192 in. Ibs (19-22 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

45. Coat drain cock (11) threads with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION
46. Install drain cock (11).
WARNING
%
CHEMICAL EYE PROTECTION

47. Coat plug (12) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

48. Install plug (12).

49. Torque plug (12) to 396-444 in. Ibs (45-50 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

50. Coat oil galley plug (13) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

51. Install oil galey plug (13).

52. Torque plug (13) to 120-144 in. Ibs (14-16 N-m) using torque wrench and socket set.
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WARNING
%
CHEMICAL EYE PROTECTION

53. Coat oil galley plug (14) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

54. Install cil galley plug (14).

55. Torque plug (14) to 396-444 in. Ibs (45-50 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

56. Coat reducer bushing (17) threads with sealing compound

WARNING
%
CHEMICAL EYE PROTECTION
57. Install reducer bushing (17).
WARNING
%
CHEMICAL EYE PROTECTION

58. Coat fitting (16) threads with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION
59. Install fitting (16).
WARNING
%
CHEMICAL EYE PROTECTION

60. Coat elbow (15) threads with sealing compound

WARNING
%
CHEMICAL EYE PROTECTION
61. Install elbow (15).
WARNING
%
CHEMICAL EYE PROTECTION

62. Coat plug (18) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

63. Install plug (18).

64. Torque plug (18) to 75-85 ft Ibs (102-115 N-m) using torque wrench and socket set.
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WARNING
%
CHEMICAL EYE PROTECTION

65. Coat threads of two plugs (19) with sealing compound.

* 21 /@/ LEFT SIDE
@/@\ 29
. 28
27
WARNING
%
CHEMICAL EYE PROTECTION

66. Install two plugs (19) in left side of engine block (4).

67. Torque plugs (19) to 75-85 ft Ibs (102-115 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

68. Coat reducing bushing (20) threads with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION

69. Install reducing bushing (20) and ether starting aid thermostat (21).

WARNING
%
CHEMICAL EYE PROTECTION

70. Coat two plugs (22) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

71. Install two plugs (22).

72. Torque plugs (22) to 228-264 in. Ibs (26-30 N-m) using torque wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

73. Coat reducing bushing (23) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

74. Install reducing bushing (23) in engine block (4).
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WARNING
%
CHEMICAL EYE PROTECTION

75. Coat elbow (24) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION
76. Install elbow (24) in engine block (4).
WARNING
%
CHEMICAL EYE PROTECTION

77. Coat oil plug (25) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

78. Install ail plug (25).

79. Torque plug (25) to 120-144 in. Ibs (14-16 N-m) using torgue wrench and socket set.

WARNING
%
CHEMICAL EYE PROTECTION

80. Coat drain cock (26) threads with sealing compound.
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WARNING
%
CHEMICAL EYE PROTECTION
81. Install drain cock (26).
WARNING
%
CHEMICAL EYE PROTECTION

82. Coat fitting (29) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION
83. Install fitting (29).
WARNING
%
CHEMICAL EYE PROTECTION

84. Coat reducing bushing (28) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

85. Install reducing bushing (28).

0042 00 29



0042 00 TM 55-1945-205-24-1-2

WARNING
%
CHEMICAL EYE PROTECTION

86. Coat elbow (27) threads with sealing compound.

WARNING
%
CHEMICAL EYE PROTECTION

87. Install elbow (27).
88. Install starter motor bracket (33) using two hex head screws (30), with lock washers (31) and flat washers (32).

89. Install cover plate (41) with new gasket (42) using four hex head screws (39) with washers (40), on left side of
engine block (4).

LEFT SIDE

WARNING

S

CHEMICAL EYE PROTECTION

NOTE
The following steps are for testing only. New components will be installed during assembly.

90. Coat two seal rings (57) with lubricating oil.
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WARNING
%
CHEMICAL EYE PROTECTION

91. Install two seal rings (57) in grooves (52) of each cylinder (51) in engine block (4).
92. Install cylinder liner inserts (58) into each cylinder (51) recess.
93. Install eight cylinder liners (59).

94. Install eight compression gaskets (60).

A

95. Install oil hole seals (61) and water hole seals (62) in 34 counterbored holes (63) on each side of engine block (4).

96. Install four shims (64), one at each end of cylinder head contact surface of each side of engine block (4).
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97. Install water inlet cover plate with new gasket (65) with four hex head screws (66), with lock washers (67).

— WATER INLET
COVER PLATE

98. Install engineblock pressuretest core plug and gasket in the holefor the aftercool er water inlet adaptor (36) using
core plug remover/installer.

INLET ADAPTER
>

CORE PLUG

—
7 AND GASKET

99. Torque engine block pressure test core plug to 230 — 270 ft Ibs (311—- 366 N-m) using torgue wrench and
socket set.
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WARNING
ARRSIE
whd— <
EYE PROTECTION CHEMICAL POISON VAPOR

100. Pour one gallon of antifreeze into engine block water jacket fitting (68).

68

LEFT SIDE

101. Add water until engine block water jacket isfull.

102. Connect an air line to fitting (68) and route air line above engine block (4) to prevent antifreeze from
entering air line.
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103. Install two cylinder block pressure testing kit plates using 20 hex head screws with spacers on the right and left
banks of engine block (4).

CYLINDER BLOCK
PRESSURE TESTING
KIT

104. Torqgue cylinder block pressure testing kit hex head screws to 50 ft Ibs (68 N-m) then to 110 ft Ibs (149 N-m)
using torque wrench.

WARNING

£

EYE PROTECTION

105. Apply 40 PSI of pressure to engine block (4) and maintain for at |east two hours.

106. After two hours, inspect engine block (4) for leaking antifreeze. Should leaks be found in engine and cannot be
repaired by replacing a gasket, seal or o-ring, replace engine block (4).

WARNING

i

EYE PROTECTION

107. Carefully release pressure from engine block (4).
108. Disconnect air line from fitting (68).

109. Remove cylinder block pressure testing kit, 20 hex head screws with spacers and two plates from engine
block (4).
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110. Remove engine block pressuretest core plug and gasket from aftercool er water inlet adaptor (36) hole using core
plug remover/installer.

111. Install aftercooler water inlet adaptor (36) and new gasket (37) using water inlet adaptor remover/installer.

<

INLET ADAPTER

112. Torgue water inlet adaptor (36) to 230-250 ft Ibs (311-339 N-m) using torque wrench and inlet adaptor
installer, remover.

113. Remove four hex head screws (66), with lock washers (67), and water inlet cover plate with gasket (65) from
right side of engine block (4).

COVER PLATE
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114. Remove eight compression gaskets (60) from cylinders (51).

A

115. Remove oil hole seals (61) and water hole seals (62) from 34 counterbored holes (63) on both sides of the engine
block (4).

116. Remove four shims (64) from each end of cylinder head surface.

117. Remove eight cylinder liners (59) from engine block (4).

118. Remove cylinder liner inserts (58) from each cylinder (51) groove (52).

119. Remove two seal rings (57) from cylinder grooves (52).
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WARNING
%
CHEMICAL EYE PROTECTION

120. Coat engine block (4) with engine ail to prevent rust.
ASSEMBLE ENGINE BLOCK

1. Install crankshaft (WP 0060 00)

2. Install vibration damper[ (WP 0074 00)

3. Install pistons and cylinder liners[ (WP 0072 00)

4. Instal oil pump (WP 0I1900)

5. Install oil pressure relief valve. (WP 0125 00)

6. Install oil pressure regulator valve.[[WP 0123 00)

7. Install rear cylinder block plate[(WP 0038 00)

8. Install front cylinder block plate[(WP 0040 00)

9. Install camshaft balance weightl (WP 0065 00)

10. Install front balance cover.[(WP 0076 00)

11. Install idler gear.[(WP 0167 00)

12. Install camshafts and bearings.[(WP 0062 00)

13. Install camshaft vibration damper.[(WP 0063 00)

14. Install camshaft accessory drive pulley [(WP 0066 00)

15. Install water pump drive gear.[(WP 0153 00)

16. Install water pump.[(WP 0152 00)

17. Install fresh water cooling system filter head cover mounting bracket. [[WP 0142 00)
18. Install fresh water cooling system filter head cover. (WP 0141 00)
19. Install fresh water cooling system filter element. [VWWP 0140 00)
20. Install cylinder heads.[(VWWP 0046 0Q)

21. Instal fuel injector.[WP 0091 00)

22. Install fuel system injector control [(WP 0086 00)
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23. Install starboard fresh water outlet manifold. (WP 0151 00)
24. Install port fresh water outlet manifold. (WP 0150 00)

25. Install starboard thermostat housing. (WP 0144 00)

26. Instal port thermostat housing. (WP 0145 0Q)

27. Install flywheel housing.[(WP 0071 0Q)

28. Install raw water pump. (WP 0160 00)

29. Install electrical system hour meter bracket.
30. Install electrical system hour meter. (WP 0167 00)

31. Install flywheel.[(WP 0069 00)

32. Install cil panl(\WP 0127 0Q)

33. Install after cooler.[(WP 0155 00)

34. Install tachometer drive.[((WP 0174 00)

35. Install heat exchanger. (WP 0138 00)

36. Install engine block breather pipe.[(WP 0107 00)

37. Install electronic governor actuator.L(MWP 0098 00)
38. Install electronic governor rod assembly [(WP 0097 00)
39. Install blower drive.[(WP 0112 00)

40. Install blower drive shaft.[((WP 0109 00)

41. Install blower [WP 0110 00)

42. Install fuel pump (WP 0094 00)

43. Instal fresh water cooling system by-pass hose.[(WP 0148 00)

R

Install cylinder head poppet valve rocker covers[(WP 0043 00)
45. Remove engine from stand [(WP 0032 00)

46. Install overspeed governor.[((WP 0175 00)

47. Install lube oil cooler [((WP 0128 00)

48. Install lube oil dipstick tube assembly.[(WP 0130 00)

49. Install starting motor[(WP 0170 00)

50. Install air box drains. (VWP 0036 00)
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51.

52.

53.

54.

55.

56.

57.

58.

0042 00

Install air box covers[(WP 0035 00)

Install fuel cooler.[((\WP 0081 00)

Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
Install exhaust manifolds.[(WP 0163 00)

Install turbochargers. (WP 0114 00)

Install air intake housing.[(WP 0103 00)

Install air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter assembly.[(WP 0106 Q0)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD POPPET VALVE ROCKER ARM COVERS
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 130[\WWP 0188 00)
Apron, Utility (Item 8[WP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)

Goggles, Industrial (Item 54[\WWP 0188 00)
Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)

Wrench Set, Socket (3/8 in. sqdr) (Item 135[\WP 0188 00)

Materials/Parts

Gasket, Cylinder Head Poppet Valve Rocker Arm Cover
(72582)
NSN 5330-01-078-7186
PN 5104081
Qty 2

Cover, Engine Cylinder Poppet Valve Rocker Arm
(72582)
NSN 2815-01-074-5270
PN 5103572

Cover, Engine Cylinder Poppet Valve Rocker Arm
(72582)
NSN 2815-01-074-0112
PN 5103574

Seal, Plain
(72582)
NSN 5330-01-088-2740
PN 5103646
Qty 2

Cleaner (Item 8[\WWP 0187 00)

Cloth, Cleaning (Item 13[\WP 0187 00)

Personnel Required
Seaman 88K

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Crankcase Breather Limiter Assembly Removed.[(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)

REMOVE ENGINE CYLINDER HEAD POPPET VALVE ROCKER ARM COVERS
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NOTE

This task is typical for the replacement of poppet valve rocker arm covers on both port
and starboard engines.

1. Loosen hoseclamp (1).

@
2. Disconnect hose (2) from breather housing (3).
WARNING
@

CHEMICAL EYE PROTECTION

3. Using cleaning cloth and cleaner, clean cylinder head poppet valve rocker arm covers (4) and surrounding area.

4. Removetwo bolts (5), lock washers (6) and silicone isolators (7) from cylinder head poppet valve rocker arm
covers (4).

5. Remove cylinder head poppet valve rocker arm cover (4).
6. Remove cylinder head poppet valve rocker arm cover gasket (8) and discard.

7. Remove screw (9) from breather retaining plate (10).
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10.

11

12.

Remove retaining plate (10), breather element (11) and retainer (12) from cylinder head poppet valve rocker arm
cover (4).

Remove breather housing (3) and seal (13) from cylinder head poppet valve rocker arm cover (4). Discard
seal (13).

Rotate filler cap plug handle (14) counterclockwise and remove filler cap plug (15) from cylinder head poppet
valve rocker arm cover (4) (left cylinder head poppet valve rocker arm cover only).

Remove chain hook (16) from strainer (17).

Remove strainer (17) from cylinder head poppet valve rocker arm cover (1).

INSTALL ENGINE CYLINDER HEAD POPPET VALVE ROCKER ARM COVER

1

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Install strainer (17) in new cylinder head poppet valve rocker arm cover (1) (left rocker cover only).
Install chain hook (16) on strainer (17).

Install filler cap plug (15) in cylinder head poppet valve rocker arm cover (4).

Rotate filler cap plug handle (14) clockwise and tighten.

Install new seal (13) and breather housing (3) on cylinder head poppet valve rocker arm cover (4).

Position retainer (12), breather element (11) and retaining plate (10) on cylinder head poppet valve rocker arm
cover (4).

Install screw (9) in retaining plate (10) and tighten.

Install new gasket (8) on cylinder head poppet valve rocker arm cover (4).

Install cylinder head poppet valve rocker arm cover (4), two silicon isolators (7), lock washers (6) and bolts (5).
Using torque wrench and socket set, torque bolts (5) to 276 - 312 in. Ibs (31.19 - 35.26 N-m).
Connect hose (2) to breather housing (3).

Tighten hose clamp ().

Install engine air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter assembly.

Install engine hatch. (TM 55-1945-205-24-1-1)

Install operators cab. (TM 55-1945-205-24-1-1)

Install intake plenum assembly. (TM 55-1945-205-24-1-1)

Install main navigation mast. (TM 55-1945-205-24-1-1)

Install SINCGARS antenna. (TM 11-5820-890-10-8)

Perform operational check of diesel engine. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD CRANKCASE BREATHER
CLEANING

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 131 WP 0188 00)
Apron, Utility (Item 8,[\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)
Brush, Stencil (Item 200WP 0188 00)

Materials/Parts
Seal, Plain
(72582)
NSN 5330-01-088-2740
PN 5103646

Cloth, Cleaning (Item 13[WP 0187 00)
Qil, Lubricating, Engine, 30W (Item 26 \WWP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Engine Cool To Touch.
Crankcase Breather Limiter Assembly Removed.[(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Cylinder Head Poppet Valve Rocker Arm Cover Removed [(WP 0043 00)

CLEAN CYLINDER HEAD CRANKCASE BREATHER

NOTE

This task is typical for cleaning engine cylinder head crankcase breathers.

1. Remove screw (1) from breather retaining plate (2).
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2. Remove retaining plate (2), breather element (3) and retainer (4) from cylinder head poppet valve rocker arm
cover (5).

3. Remove breather housing (6) and sea (7) from cylinder head poppet valve rocker arm cover (5). Discard sea (7).

WARNING
%
CHEMICAL EYE PROTECTION

4. Using cleaning cloth and clean lubricating oil, clean breather element (3).

WARNING

= &

CHEMICAL EYE PROTECTION

5. Using cleaning cloth and clean Iubricating cil, clean breather housing (6).

WARNING
Eﬁ
CHEMICAL EYE PROTECTION

6. Using cleaning cloth, remove excess lubricating oil from breather element (3) and breather housing (6).

7. Using soft bristle brush, remove debris from retaining plate (2) and retainer (4).

WARNING
%
CHEMICAL EYE PROTECTION

8. Dispose of contaminated cleaning cloths in accordance with local procedures.
9. Inspect breather element (3) for tearing. Replace damaged parts.
10. Install new seal (7) and breather housing (6) on cylinder head poppet valve rocker arm cover (5).

11. Position retainer (4), breather element (3) and retaining plate (2) on cylinder head poppet valve rocker
arm cover (5).

12. Install screw (1) inretaining plate (2) and tighten.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

WARNING

S Fa

CHEMICAL EYE PROTECTION  SLICK FLOOR

Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.

Install cylinder head poppet valve rocker arm cover. [[WP 0043 00)
Install air inlet collector assembly.[[WP 0104 00)

Install crankcase breather limiter assembly.

Install engine hatch. (TM 55-1945-205-24-1-1)

Install operators cab. (TM 55-1945-205-24-1-1)

Install intake plenum assembly. (TM 55-1945-205-24-1-1)

Install main navigation mast. (TM 55-1945-205-24-1-1)

Install SINCGARS antenna. (TM 11-5820-890-10-8)

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD EXHAUST VALVES
ADJUSTMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Personnel Required
Engineer 88L (2)

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Crankcase Breather Limiter Assembly Removed.[([WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Cylinder Head Poppet Rocker Arm Covers Removed (WP 0043 00)

ADJUST CYLINDER HEAD EXHAUST VALVES

NOTE

This procedure is typical for all cylinder head exhaust valves on both the
starboard and port engines.

1. Soldier number one rotates the crankshaft by turning the crankshaft pulley (1) clockwise.
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2. Second soldier holds the control lever (2) in the no fuel position and alerts soldier number one when the injector
follower (3) isin the fully depressed position.

4,

7
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5. Adjust the push rod (5) until aslight drag isfelt on the feeler gage.

6. Remove the feeler gage and tighten the pushrod lock nut (4)
7. Recheck the clearance and repeat procedure on remaining valves.
8. Start the engine and run it for 15 minutes. (TM 55-1945-205-10-1)

9. Shut down engine. (TM 55-1945-205-10-1)

WARNING

HOT AREA

10. Ensure engine cool to touch.

11. Recheck valve clearance to verify that it has not changed. Re-adjust if necessary.
12. Install cylinder head poppet valve rocker covers.[(WP 0043 00)
13. Install air inlet collector assembly.[(WP 0104 00)

14. Install crankcase breather limiter assembly. [(WP 0106 00)

15. Install engine hatch. (TM 55-1945-205-24-1-1)

16. Install operators cab. (TM 55-1945-205-24-1-1)

17. Install intake plenum assembly. (TM 55-1945-205-24-1-1)

18. Install main navigation mast. (TM 55-1945-205-24-1-1)

19. Install SINCGARS antenna. (TM 11-5820-890-10-8)

20. Perform operational checks. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's
(Item 130[WP 0188 00)
Fixture, Lifting, Cylinder (Item 38[WP 0188 00)
Wrench, Torque (0-175 ft |bs)
(Item 138[WP 0188 00)
Wrench, Torque (10-250 in. Ibs)
(Item 141 [WP 0188 00)
Wrench, Torque (150-750 in. Ibs)
(Item 142 [WP 0188 00)
Wrench Set, Socket (3/8in. sgdr)
(Item 135[WP 0I8800)
Indicator, Dia (Item 67 WP 0188 00)
Pin, Straight, Headless (Item 91[ WP 0188 0O0)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[WWP 0188 00)

Sling 5300 Ibs 6 ft (Green) (Item 118, [WP 0I8800)

Materials/Parts

Bolt
(72582)
NSN 5306-01-083-9374
PN 5148324
Qty 20

Washer, Flat
(72582)
NSN 5310-01-084-2432
PN 5148310

Qty 20

Lumber, Softwood, Dimension (2in. X 4in. X 6 ft
Min Wooden Blocks) (Item 23 WP 0187 00)
Qty 2

Antiseize Compound (Item 6] WP 0187 00)

Cloth, Cleaning (Item 13[WP 0187 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition

Engine Cool To Touch.

SINCGARS Antenna Removed.
(TM 11-5820-890-10-8)

Main Navigation Mast Removed.
(TM 55-1945-205-24-1-1)

Intake Plenum Assembly Removed.
(TM 55-1945-205-24-1-1)

Operators Cab Removed.
(TM 55-1945-205-24-1-1)

Engine Hatch Removed. (TM 55-1945-205-24-1-1)

Crankcase Breather Limiter Assembly Removed.
(WP 0106 G0)

Air Inlet Collector Assembly Removed.
(WP 0104 G0)

Turbochargers Removed.[(WP 0114 00)

Exhaust Manifold Removed.[(WP 0163 00)

Fresh Water Cooling System Bypass Hose
Removed (WP 0148 00)

Fresh Water Cooling System Port Thermostat
Housing Removed [(WP 0145 00)

Fresh Water Cooling System Starboard Thermostat
Housing Removed [(WP 0144 00)

Fresh Water Cooling System Port Water Outlet
Manifold Removed.[(WP 0150 00)

Fresh Water Cooling System Starboard Water
Outlet Manifold Removed [(WP 0151 00)

Cylinder Head Poppet Valve Rocker Arm Covers
Removed (WP 0043 00)

Fuel Injector Control Tube Removed.
(WP 0086 00)

REMOVE CYLINDER HEAD

1. Remove two connecting pins (1) and two washers (2) from shaft assembly (3) securing two fuel rods (4).
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2. Remove two fuel rods (4).

3. Loosen four hose clamps (5) on the two fuel rod cover tube hoses (6).

4. Slide each fuel rod cover hose (6) and hose clamps (5) up on tube (7) in governor drive housing (8).
5. Remove the two fuel rods (4) through opening in governor drive housing (8).

CAUTION

During installation, install the fuel pipes in their original location and
orientation. Failure to comply may cause premature engine failure or other
damage to equipment.

6. Tag eight fuel pipes (9).

7. Loosen 16 fuel line nuts (10) and remove fuel pipes (9).
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NOTE

Checking torque of cylinder head bolts before removing may reveal cause of any
cylinder head failures.

8. Beforeremoving cylinder head (11), check torque of 100 ft Ibs (135.6 N-m) on each cylinder head bolt (12).

NOTE

Twelve point washer head bolts with LE head identification must be
discarded upon removal.

9. Remove eight side bolts (12) and washers (13) and discard if necessary.
10. Install lifting tool (14) to three exhaust manifold studs (15) with washers (16) and nuts (17).
11. Attach lifting sling to lifting tool (14) and make taut.

NOTE

Twelve point washer head bolts with LE head identification must be
discarded upon removal.

12. Remove two corner bolts (18) and washers (19) and discard if necessary.

13. Position wood wedges on bench for setting cylinder head (11).

WARNING

v

HEAVY OBJECTS

14. Lift and remove cylinder head (11).

WARNING

hi

HEAVY OBJECTS

CAUTION

Cylinder head must be set on wooden blocks, positioned lengthwise, to prevent
damage to cam followers.

15. Carefully position valve side of cylinder head (11) on bench on wood blocks.

16. Remove lifting tool (14) from cylinder head (11).

0046 00 3



0046 00 TM 55-1945-205-24-1-2

NOTE
Compression gaskets are color coded. Make note of color before removing gaskets.

17. Record color and remove four cylinder head compression gaskets (20).

18. Remove cylinder block seal strip gasket (21).
19. Remove two support shims (22).

20. Remove oil seal (23).

21. Remove 16 water seals (24).

INSTALL CYLINDER HEAD

NOTE

New compression gaskets are color coded red, black or no paint on outside diameter to
identify thickness. Only one color coded gasket should be used under any
one cylinder head.

An optional design, with no paint identification and of one thickness, compression gasket
may be used. It may be intermixed on an engine under the same head with the current no
paint compression gasket.

1. Install four cylinder head compression gaskets (20) of the same color removed.

0046 00 4



TM 55-1945-205-24-1-2

0046 00

10.

11

Remove adhesive paper and install support shims (22).

Position support shim (22), scallop at the rear of cylinder block (25), near oil supply hole.
Install oil seal (23), with color side facing away from cylinders.

Install 16 water seals (24).

Install seal strip gasket (21).

Install two headless pins (26) into cylinder head outboard corner bolt holes.

WARNING

hi

HEAVY OBJECTS

Attach lifting tool (14) to cylinder head (11) and lift.
Wipe bottom of cylinder head (11) with a cleaning cloth.

CAUTION

Once the cylinder head has been positioned on the block over the guide studs, do
not move it. Failure to comply may result in damage to equipment.

Visually check that al cylinder block compression gaskets (20), seals (21, 23, 24) and shims (22) arein
proper position.

Lower cylinder head (11) over the guide studs (26) and onto the cylinder block (25).
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

WARNING

<= ¢

CHEMICAL EYE PROTECTION

Apply antiseize compound to ten cylinder head attaching bolts (12) threads and underside of bolt heads.

Install eight cylinder head six point bolts (12) with flat washers (13) through each piloting sleeve at the inboard
corners of the cylinder head.

Tighten bolts (12) finger tight.

Remove three nuts (17) and washers (16) and remove lifting tool (14).

Remove two headless pins (26).

Install two cylinder head six point bolts (18) with 11/16 in. washers (19) where guide studs (26) were removed.
Tighten bolts (18) finger tight.

NOTE

Failure to torque in sequence or repeat sequence may result in compression leaks when
engine is placed in operation.

Using torque wrench, torque cylinder head bolts (12 and 18) in number order to 50 ft Ibs (67.8 N-m).

030 o 050 [e]

@ @ OOO OOO
0O3°0 0350 OOO OOO
$ G
18— 0 0
56 5 b 56 56 5o
NOTE

Upon reaching the final torque, steady pressure for two or three seconds must be held to
allow gaskets to seat properly.

Using torque wrench, torque bolts (12 and 18) to 100 ft Ibs (135.6 N-m).
Repeat torque sequence to 100 ft Ibs (135.6 N-m), to ensure first bolts torqued did not lose clamp load.
Mark position of each cylinder bolt head (12 and 18) in relation to the cylinder head profile face.

Tighten each cylinder bolt (12 and 18) in sequence, 90° with one pull of the wrench, from marked position.
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CAUTION

To avoid confusion when tightening nuts, do not mix uncoated and coated fuel pipes
on the same cylinder head. Do not exceed torque specifications. Failure to comply
could result in damage to equipment.

NOTE

Fuel pipes may be reused if they are not bent, twisted, or restricted and flared ends are not
distorted or damaged. When installing reusable lines, they must be installed in the same
location and on the same connection from which they were removed.

24. |Install eight fuel pipes (9) on cylinder head (11).

25. Torque nuts (10) to 130 in. Ibs (14 N-m) using torque wrench.

26. Instal fuel rods (4).

8
O/ S, O
N F/s
— L —
/E:E[
2
= YN
1 3\ 2

a. Insert ends of the fuel rods (4) through governor housing (8) and through fuel rod cover tubes (7).
b. Install ends of the fuel rods (4) on governor shaft assembly (3).

c. Instal two washers (2) and connecting pins (1) on governor shaft assembly (3).
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27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Slide two fuel rod cover tube hoses (6) down on the cover tubes (7) attached to the cylinder heads.
Tighten four hose clamps (5).

Install fuel injector control tube.[VWP 0086 00)

Install cylinder head poppet valve rocker arm covers. [(WP 0043 00)

Install fresh water cooling system port water outlet manifold. [ WP.0150 00)
Install fresh water cooling system starboard water outlet manifold. (WP Q151 00)
Install fresh water cooling system port thermostat housing. (WP 0145 Q0)

Install fresh water cooling system starboard thermostat housi ng. (WP 0144°00)
Install fresh water cooling system bypass hose.[WP 0148 00)

Install exhaust manifold. (WP.016300)

Install turbocharger. (WP Q114 00)

Install air inlet collector assembly.[(WP Q104 00)

Install crankcase breather limiter. (WP 0106 00)

Install engine hatch. (TM 55-1945-205-24-1-1)

Install operators cab. (TM 55-1945-205-24-1-1)

Install air intake plenum assembly. (TM 55-1945-205-24-1-1)
Install main navigation mast. (TM 55-1945-205-24-1-1)
Install SINCGARS antenna. (TM 11-5820-890-10-8)

Perform operational check. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
REAR LIFTING BRACKETS
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Materials/Parts
Bracket
(72582)
PN 23501711
Gasket
(72582)
PN 5117332

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Mast Navigation Assembly Removed. (TM 55-1945-205-24-1-1)
Intake Plenum or Operators Cab Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Engine Cool To Touch.
Crankcase Breather Limiter Assembly Removed.[(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)

REMOVE REAR LIFTING BRACKETS

1. Loosen eight band clamps (1) from Y -duct (2), angle tube (3) and four hoses (4) between the turbochargers (5)

and air inlet housing (6).
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2. Removethe Y -duct (2) angletube (3), and four hoses (4) from between turbochargers (5) and air inlet housing (6).

3. Remove two hex nuts (7) and lock washers (8) from cap screws (9).

4. Remove band bracket (10) from mounting bracket (11).

5. Remove two hex nuts (12) and lock washers (13) from cap screw (14).

6. Remove mounting bracket (11).

7. Remove two cap screws (15) and lock washers (16) from lifting bracket (17).
8. Remove lifting bracket (17) and discard.

9. Remove gasket (18) from engine (19) and discard.

INSTALL REAR LIFTING BRACKETS

1 Position new gasket (18) on engine (19).

2. Position new lifting bracket (17) on engine (19).

3. Install two cap screws (15) and lock washers (16) on lifting bracket (17) and tighten.
4. Position mounting bracket (11) on lifting bracket (17).

5. Install cap screws (14) on mounting bracket (11).

6. Install two hex nuts (12) and lock washers (13) on cap screw (14) and tighten.
7. Position band bracket (10) on mounting bracket (11).

8. Install two cap screws (9) on band bracket (10).

9. Install two hex nuts (7) and lock washers (8) on cap screws (9) and tighten.

10. Install the Y-duct (2), angle tube (3) and four hoses (4) between turbochargers (5) and air inlet housing (6).
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11

12.

13.

14.

15.

16.

17.

18.

19.

Install eight band clamps (1) on Y -duct (2), angle tube (3) and four hoses (4) between the turbochargers (5) and
air inlet housing (6).

Tighten eight band clamps (1).

Install air inlet collector assembly.[(WP Q104 00)

Install crankcase breather limiter assembly. (WP 0106 00)

Install engine hatch. (TM 55-1945-205-24-1-1)

Install intake plenum or operators cab. (TM 55-1945-205-24-1-1)
Install main mast navigation assembly. (TM 55-1945-205-24-1-1)
Install SINCGARS antenna. (TM 11-5820-890-10-8)

Perform operational check. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD POPPET VALVE ROCKER ARM
REMOVAL, CLEANING, INSPECTION AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Caliper Set, Micrometer, Outside (Item 22 WWP 0188 00)
Caliper Set, Micrometer, Inside (Item 23[\WWP 0188 00)

Gloves, Chemical (Item 52 WP 0188 00)

Goggles, Industrial (Item 54[\WWP 0188 00)
Compressor Unit, Reciprocating, Power Drive (Item 27 \WP 0188 00)

Materials/Parts

Wire, Nonelectrical (Item 40[\WWP 0187 00)
Cleaning Compound (Item 10 WP 0187 00)
Qil, Lubricating, Engine, 10W (Item 25 WP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Engine Cool To Touch.
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Crankcase Breather Limiter Assembly Removed.[(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Air Intake Housing Removed. (WP 0103 00)
Cylinder Head Poppet Valve Rocker Arm Cover Removed [(WP 0043 00)

Fuel Manifolds Removed (WP 0050 00)

REMOVE CYLINDER HEAD POPPET VALVE ROCKER ARM

004800 1



0048 00 TM 55-1945-205-24-1-2

WARNING

ra

MOVING PARTS

When barring over or “bumping” the starter, personnel should keep their hands and
clothing away from moving parts of the engine as there is a possibility the engine
could start and injury to personnel could occur.

Do not bar the crankshaft in a left hand direction of rotation with awrench or barring
tool on the crankshaft bolt. The bolt could be loosened and the pulley, belt or
vibration damper could fly off, resulting in serious injury to personnel.

NOTE

This procedure is typical for all rocker arms on both the starboard and port engines.

1. Turn the crankshaft, or crank the engine with the starting motor, to bring the injector and valve rocker arms
in line horizontally.

2. Remove the two bolts (1) which secure the rocker arm shaft brackets (2) to the cylinder head (3).

3. Remove the two brackets (2) from the cylinder head (3).

CAUTION

Do not forcerocker arms all the way back with rocker arm shaft in place as this could
impose aload on the pushrods and bend them.

4. Movethe three rocker arms (4) up and toward center of engine.
5. Removerocker arm shaft (5).

6. Loosenthelock nuts (6) at the upper end of the pushrods (7).
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NOTE

If the rocker arms and shafts from two or more cylinders are to be removed, tag them so
they can be installed in their original positions.

7. Unscrew the pushrods (7) from the rocker arms (4).

CLEAN ROCKER ARMS AND SHAFT

WARNING

CHEMICAL EYE PROTECTION

1. Wash the rocker arms, shaft, brackets and bolts with cleaning compound.

2. Use0.032in. nonelectrical wireto clean out the drilled oil passagesin rocker arms and rocker arm shafts.

WARNING

i

EYE PROTECTION

Do not exceed 40 PSI (276 kPa) when using compressed air for drying components.
All personnel must wear safety goggles during this procedure. Failure to observe
this precaution could result in serious injury.

3. Dry partsusing compressed air.
INSPECT ROCKER ARMSAND SHAFT
1. Inspect the rocker arm shaft (5) and rocker arm bushings (8) for wear. Replace damaged parts.

NOTE

The outside diameter of the rocker arm shaft should measure between 0.8735 in. minimum
and 0.8740 in. maximum.

2. Using an outside micrometer, measure the outside diameter of the rocker arm shaft (5). Replace defective rocker
arm shaft (5) as necessary.

NOTE

The inside diameter of the rocker arm bushing should measure between 0.8750 in.
minimum and 0.8760 in. maximum.

3. Using an inside micrometer, measure the inside diameter of the rocker arm bushing (8). Replace defective rocker
arm bushing (8) as necessary.
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NOTE

A difference of 0.004 in. is allowed between the rocker arm shaft and the
rocker arm bushing.

4. Subtract the diameter of the rocker arm shaft (5) from the diameter of the rocker arm bushing (8). Replace

5.

defective rocker arm shaft (5) and rocker arm bushings (8) as a set as necessary.

Inspect the rocker arm shaft brackets (5) for cracks. Install new bracket if damaged.

INSTALL ROCKER ARM

8.

9.

NOTE

The injector rocker arm (center arm of the group) is slightly different from the exhaust valve
rocker arms. The boss for the shaft of the end rocker arms is longer on one side only. The
extended boss side of the exhaust rocker arms must face toward the middle (injector)
rocker arm. Exhaust rocker arms also have a flat spot beneath the rocker shaft hole.

If a rocker arm is damaged or breaks, the push rod should always be replaced when a new
rocker arm is installed.

To provide sufficient clearance between the exhaust valve and the piston when the crankshaft is rotated, thread
each of the three rocker arms (4) onto pushrods (7) until end of push rod is flush with the inner side of clevis
yoke (9).

WARNING

i

EYE PROTECTION

Coat shaft (5) with clean engine lubricating oil and dide it through three rocker arms (4).

Install two brackets (2), one over each end of shaft (5), with finished face of the bracket next to rocker arms (4).
Install the rocker arm bracket bolts (5) by inserting bolts through the bracket (6) and shaft (9).

Position rocker arms (8) down on valve bridge (10).

Hold each push rod (7) while tightening three lock nuts (6).

Install fuel manifolds[ (WP 0050 00)

Install cylinder head poppet valve rocker arm cover.[(WP 0043 00)

Install air inlet collector assembly.[(WP 0104 00)

10. Install crankcase breather limiter assembly.

11. Install air intake housing.

12. Install engine hatch. (TM 55-1945-205-24-1-1)
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13.

14.

15.

16.

Install operators cab. (TM 55-1945-205-24-1-1)
Install intake plenum assembly. (TM 55-1945-205-24-1-1)
Install main navigation mast. (TM 55-1945-205-24-1-1)

Install SINCGARS antenna. (TM 11-5820-890-10-8)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD POPPET VALVE ROCKER ARM
REPAIR

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Press, Arbor, Hand Operated (Item 97[WP 0188 00)
Apron, Utility (Item 8,[\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)

Goggles, Industrial (Item 54[\WWP 0188 00)
Compressor Unit, Reciprocating, Power Drive (Item 27, WP 0188 00)

Materials/Parts

Bearing, Sleeve
(72582)
NSN 3120-00-661-7616
PN 5150311

Bushing, Sleeve
(72582)
NSN 3120-00-662-1651
PN 5123700

Pin, Hollow
(72582)
NSN 5315-00-662-9093
PN 5150314

Bearing, Sleeve
(72582)
NSN 3120-00-661-7640
PN 5150318

Cleaner (Item 8[\WWP 0187 00)
Cloth, Cleaning (Item 13[\WP 0187 00)

Personnel Required
Engineer 88L

DISASSEMBLE ENGINE POPPET VALVE ROCKER ARM

NOTE

This procedure is typical for all poppet valve rocker arms on both the starboard
and port engines.

\Q})

U

1. Placerocker arm assembly (1) in arbor press.
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WARNING

P[]

EYE PROTECTION MOVING PARTS

2. Using arbor press, press pin (2) out of bushing (3). Discard pin (2).

e
€

6

e
e
g
%
WARNING

Fa| [ ]

EYE PROTECTION MOVING PARTS

3. Using arbor press, press bushing (3) out of clevis (4). Discard bushing (3).

WARNING

= 1y

EYE PROTECTION MOVING PARTS

4. Using arbor press, press bearing sleeve (5) from clevis bearing orifice (6). Discard sleeve (5).
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CLEAN POPPET VALVE ROCKER ARM AND BUSHINGS

WARNING

P

EYE PROTECTION MOVING PARTS

1. Using cleaner, clean the poppet rocker arm assembly (1), clevis (4) and clevis bearing orifice (6).

WARNING

i

EYE PROTECTION

Do not exceed 40 PSI (276 kPa) when using compressed air for drying components.
Failure to observe this precaution could result in serious injury.

2. Using compressed air, dry poppet valve rocker arm (1) and clevis bearing orifice (6).
INSPECT CLEVISBUSHING
1. Inspect the clevis bearing orifice (6) for stress cracks, nicks, abrasions and other damage. Replace defective part.

2. Inspect the clevis (4) for damage. Discard defective part.
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ASSEMBLE ROCKER ARM CLEVISAND BUSHINGS

1. Placerocker arm body (1) in arbor press.

WARNING

Fa| [

EYE PROTECTION MOVING PARTS

2. Using arbor press, press new bearing sleeve (5) in clevis bearing orifice (6) of rocker arm (1).

/1

APy
5 O

@ 2]

a7 IS

2

3. Position clevis (4) over clevis bearing orifice (6).
WARNING

Pa| [

EYE PROTECTION MOVING PARTS

4. Using arbor press, press new bushing (3) into clevis (4).

WARNING

Pa| [

EYE PROTECTION MOVING PARTS

5. Using arbor press, press new pin (2) into bushing (3).
6. Remove rocker arm assembly form arbor press.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD FUEL MANIFOLD
REMOVAL, CLEANING, INSPECTION AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Apron, Utility (Item 8,[\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)
Compressor Unit, Reciprocating, Power Drive (Item 27, WP 0188 00)
Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)
Wrench, Torque (10-250 in. lbs) (Item 141 WP 0188 00)
Wrench Set, Socket (3/8 in. sqdr (Item 135[WP 0188 00)

Materials/Parts
Seal, Nonmetallic
(72582)
NSN 5330-01-346-0486
PN 8928676
Qty 16
Cleaner (Item 8[\WP 018700)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
Engine Cool To Touch.
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Intake Plenum Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab Removed. (TM 55-1945-205-24-1-1)
Powered Section Module Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Crankcase Breather Limiter Assembly Removed.[(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Cylinder Head Poppet VValve Rocker Arm Cover Removed [(WP 0043 00)

REMOVE FUEL MANIFOLD CONNECTIONS

WARNING

S bE

CHEMICAL EYE PROTECTION
NOTE

This task is typical for each fuel manifold connection group and for both sides of the engine.

1. Remove metal tube assembly (1).
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2. Remove manifold (2), flat washer (3) and nonmetallic seal (4). Discard nonmetallic seal (4).

CLEAN FUEL MANIFOLD CONNECTIONS

WARNING

e

i

CHEMICAL EYE PROTECTION

1. Clean metal tube assembly (1), manifold (2) and flat washers (3) using solution of cleaner and water.

WARNING

£

EYE PROTECTION

Do not exceed 40 PSI (276 kPa) when using compressed air for drying components.
Failure to comply could result in serious injury to personnel

2. Using dry compressed air, dry metal tube assembly (1), manifold (2) and flat washers (3).
INSPECT FUEL MANIFOLD CONNECTIONS

1. Inspect metal tube assembly (1) for cracking, dents or corrosion. Replace defective part.

2. Inspect manifold (2) threads for signs of galling, cracks or corrosion. Replace defective part.

3. Inspect threaded cylinder head boss (5) for signs of galling, cracks or corrosion. Replace defective part.
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INSTALL FUEL MANIFOLD CONNECTIONS

1. Placeflat washer (3) and new nonmetallic seal (4) on manifold (2).

2. Install manifold (2) in threaded cylinder head boss and tighten.

3. Using torque wrench and socket set, torque manifold (2) to 480-540 in. |bs (54-61 N-m).
4. Install metal tube assembly (1).

5. Using torque wrench and socket set, torque nutsto 120 in. Ibs (14 N-m).
6. Install cylinder head poppet valve rocker arm cover.[(WP 0043 00)

7. Install air inlet collector assembly[(WP 0104 00)

8. Install crankcase breather limiter assembly.[(WP 0106 00)

9. Instal engine hatch. (TM 55-1945-205-24-1-1)

10. Install operators cab. (TM 55-1945-205-24-1-1)

11. Install intake plenum assembly. (TM 55-1945-205-24-1-1)

12. Install main navigation mast. (TM 55-1945-205-24-1-1)

13. Install SINCGARS antenna. (TM 11-5820-890-10-8)

14. Perform operational check. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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0051 00

GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD

REPAIR

INITIAL SETUP:

Tools

Tool Kit, General Mechanic's (Item 130\WP 018800)
Apron, Utility (Item 8\WP 0188 00)

Gloves, Chemical (Item 52 WP 0188 00)

Goggles, Industrial (Item 54[WP 0188 00)

Protectors, Hearing (Item 98[\WP 0188 00)

Fixture, Lifting, Cylinder (Item 38[\WP 0188 00)

Fixture, Test, Head (Item 39[WP 0188 00)

Rule, Steel Machinist’s (Item 110[\WWP 0188 00)

Indicator, Dial (Item 67,[\WP 0188 00)

Caliper Set, Micrometer, Outside (Item 22 \WP 0188 00)
Caliper Set, Micrometer, Inside (Item 23[\WWP 0188 00)
Installer, Water Nozzle (Item 75, \WP 0188 00)

Brush, Stencil (Soft Bristle) (Item 20[\WP 0188 00)
Wrench, Torque (10-250 in. Ibs) (Item 141 WP 018800)
Wrench, Torque (150-750 in. Ibs) (Item 142[\WP 0188 00)
Wrench Set, Socket (3/8 in. sqdr) (Item 135 WP 0188 00)

Degreaser (Tank, Cleaning) (Item 32[WP 0188 00)

Materials/Parts

Set, Gasket
(72582)
NSN 5330-01-053-1845
PN 5199674

Cleaning Compound (Item 100 WP 0187 00)

Fuel, Diesel (Item 19[WP 0187 00)

Sealing Compound, (Pipe Sealant) (Item 29 WP 0187 00)
Cloth, Abrasive (Item 12[WP 0187 00)

Cloth, Cleaning (Item 13[WP 0187 00)
Boots, Disposable (Item 7{ WP 0187 00)

Personnel Required

Engineer 88L

DISASSEMBLE CYLINDER HEAD

1

2.

3.

Remove fuel manifold_(WP 0050 00)

Remove fuel system injector control tube WP 0086 00)

Remove fuel system injectors[(WP 0091 00)

Remove cylinder head poppet valve rocker arm[[(WP 0048 00)

Remove cylinder head valve guide bridges (WP 0057 00)

Remove cylinder head cam followers (WP 0052 00)
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7. Remove cylinder head push rods[(WP 0053 00)

8. Remove cylinder head exhaust valves[(WP 0054 00)

9. Remove cylinder head valve guides_ (WP 0058 00)

10. Remove cylinder head valve seat inserts[(WP 0056 00)

11. Remove engine elbows, tees, adaptors and plugs[(WP 0180 00)

12. Remove four bolts (1) and lock washers (2).

13. Remove two cover plates (3) and gaskets (4) from front of cylinder head (5). Discard gaskets (4).

CLEAN CYLINDER HEAD

WARNING

i

EYE PROTECTION

1. Remove all remaining gasket material from cylinder head (5) using scraper.

2. Position lifting fixture (6) on exhaust manifold studs (7).

3. Install three washers (8) and nuts (9) on exhaust manifold studs (7). Tighten nuts (9).
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WARNING

Pk

HELMET PROTECTION  HEAVY PARTS

4. Place cylinder head (5) in degreaser tank using lifting fixture (6) and crane.

WARNING

Z| Fa| [

HOT AREA EYE PROTECTION CHEMICAL

5. Clean cylinder head (5) using powdered cleaning compound.

WARNING

2l [A]

HELMET PROTECTION  HEAVY PARTS

6. Remove cylinder head (5) from cleaning cabinet using lifting fixture (6) and crane.

WARNING

£

HOT AREA EYE PROTECTION

7. Rinsecylinder block (5) with clear hot water or steam clean.

WARNING

@l ka

EAR PROTECTION EYE PROTECTION

Do not exceed 40 PSI (276 kPa) when drying parts with compressed air. Failure to
comply could result in serious injury to personnel.

8. Dry cylinder head (5) with compressed air.
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INSPECT CYLINDER HEAD
1. Inspect cover plate (3) for cracks and warping. Replaced damaged parts.

2. Inspect cylinder head (5) for cracks using magnetic particle method or equivalent. Discard cylinder head if cracks
are found.

3. Inspect bottom of cylinder head (5) for flatness.

a. Check for warpage across cylinder head (5) at lines A, B, C, D and E using a heavy straight edge and feeler
gage, verifying warpage does not exceed 0.0040 in. (0.01 cm). Discard cylinder head if limits are exceeded.

b. Check for longitudinal warpage on cylinder head (5) at linesF, G, H, |, Jand K using a heavy straight edge
and feeler gage, verifying warpage does not exceed 0.0080 in. (0.02 cm). Discard cylinder head if limits are
exceeded.

4. Inspect bottom of cylinder head (5) for pitting. Discard pitted cylinder head.

5. Inspect cam follower bores (10) for scoring or wear.

WARNING
w3
CHEMICAL EYE PROTECTION

6. Remove light scoring using abrasive cloth wet with diesel fuel. Discard cylinder head with scoring that cannot
be removed.
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7. Measure and record cam follower bore (10) diameters using an inside micrometer. Measurement should be
between 1.0620 — 1.0630 in. (2.6924 — 2.6949 cm).

8. Measure and record diameter of cam followers (11) using outside micrometer. Measurement should be between
1.0600 — 1.0610 in. (2.6975 — 2.7000 cm).

9. Verify that clearance between cam follower(s) and cam follower bore(s) (10) does not exceed 0.002 in.
(0.00508 cm). Discard defective part.

NOTE

The cam follower bore to cam follower clearance for a used cylinder head and a used cam
follower must not exceed 0.006 in. (0.01524 cm).

10. Inspect mounting studs (7) for stripped threads, bending or cracks. Replace damaged studs.

TEST CYLINDER HEAD

WARNING

If cracks are visible in cylinder head, do not perform pressure check. Failure to
comply could result in serious injury or death to personnel.

NOTE

Dummy injectors may be made from old injectors nuts and bodies. The injector spray
tips are not necessary.

The following steps are typical for each dummy injector.

1. Install four dummy injectors (12) into cylinder head (5).
2

?1{‘5

2. Install clamp (13) on each dummy injector (12).
3. Install bolt (14) with convex washer (15) in clamp (13).

4. Using torque wrench and socket set, tighten bolt (14) to 240-300 in. |bs (27-34 N-m).
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5. Position four gaskets (16) on cylinder head (5).

6. Position four cover plates (17) on cylinder head (5).
7. Install eight bolts (18) with copper washers (19) securing coverplates (17) to cylinder head (5).

8. Align pressure checking tool test fixture (20) on water inlet ports (21).

9. Install four bolts (22) with washers (23) in fixture (20).
10. Install nuts (24) finger tight on bolts (22).

11. Install six hold down bolts (25) with washers (26).
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

NOTE

Do not overtighten hold down bolts on test fixture. Overtightening will distort rubber
stoppers and seal outer diameter of water nozzles, preventing the detection of a leak.

Tighten bolts (25), using torque wrench and socket set, evenly until rubber stoppers (27) start to distort, at
approximately 60 in. Ibs (6.78 N-m).

Tighten nuts (24).
Position pressure checking tool air supply plate (28) onto thermostat end of cylinder head (5).
Install four bolts (29) with washers (30) into plate (28). Tighten bolts.

Connect air hose with dial gauge (31) to air supply plate (28).

WARNING

i

EYE PROTECTION

Apply 40 PSI (275.79 kPa) to cylinder head (5).

Check for leakage around water inlet ports (21).

WARNING

Z| (3]

HOT AREA HEAVY PARTS

Using lifting fixture (6) and crane, place cylinder head (5) into water tank heated to 180° - 200°F (82° - 93°C).

Observe water tank for 20 minutes watching for bubbles indicating aleak or crack.

WARNING

Z| (3]

HOT AREA HEAVY PARTS

If leak is observed, using lifting fixture (6) and crane, remove cylinder head (5) from water tank and check test
fixture (20) for proper seating.
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WARNING

Z| (3]

HOT AREA HEAVY PARTS

22. If test fixtureis seated properly, using lifting fixture (6) and appropriate lifting device, return cylinder head (5) to
water tank and observe for bubbles. If bubbles are observed, replace cylinder head.

WARNING

hi

HEAVY OBJECTS

23. Remove cylinder head (5) from water tank using lifting fixture (6).

24. Disconnect air supply hose with dial gauge (31) from air supply plate (28).
25. Remove bolts (29) with washers (30) from air supply plate (28).

26. Remove air supply plate (28) from cylinder head (5).

27. Remove four nuts (24), bolts (22) with washers (23) from fixture (20).

28. Remove six hold down bolts (25) with washers (26) from fixture (20).

29. Remove test fixture (20) from cylinder head (5).

30. Remove four bolts (14) with convex washers (15) from clamps (13).

31. Remove clamps (13) from four dummy injectors (12).

32. Remove dummy injectors (12) from cylinder head (5).
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33. Remove three nuts (9) and washers (8) and remove lifting fixture (6).

35. Remove four cover plates (17) from cylinder head (5).

36. Remove four gaskets (16) from cylinder head (5).

ASSEMBLE CYLINDER HEAD

1. Install two new gaskets (4) and cover plates (3) on cylinder head water inlet ports (5).
2. Install four bolts (1) with lock washers (2). Tighten bolts (1).

3. Instal engine elbows, tees, adaptors and plugs.[(WP 0180 00)

4. Install cylinder head valve guides[{WP 0058 00)

5. Instal cylinder head valve seat inserts.[(WP 0056 00)

6. Install cylinder head exhaust valves[(WP 0054 00)

7. Instal cylinder head push rods[(WP 0053 00)

8. Ingtal cylinder head cam followers[(WP 0052 00)

9. Instal cylinder head valve guide bridges[{WP 0057 00)
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10. Install poppet valve rocker arms.[(\WP 0048 00)
11. Install fuel system injectors. (WP 0091 00)

12. Install fuel system injector control. (WP 0086 00)
13. Install fuel manifolds.[(WP 0050 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD CAM FOLLOWER
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)

Goggles, Industrial (Item 54[\WWP 0188 00)
Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)

Wrench Set, Socket (3/8 in. sqdr) (Item 135[\WP 0188 00)

Materials/Parts
Cam Follower
(72582)
PN 8924439
Qil, Lubricating, Engine, 10W (Item 25 \WP 0187 00)
Cloth, Cleaning (Item 13[WP 0187 00)
Lumber, Softwood, Dimension (2in. X 4in.X 6 ft Min Wooden Blocks) (Item 23[\WWP 0187 00)

Qty 2

Personnel Required
Engineer 88L

Equipment Condition
Cylinder Head Poppet Valve Rocker Arms Removed [{WP 0048 00)
Cylinder Head Fuel Manifold Removed (WP 0050 00)
Cylinder Head Valve Guide Bridge Removed [(WP 0057 00)

REMOVE CYLINDER HEAD CAM FOLLOWER

WARNING

M

HEAVY PARTS

NOTE
This following procedure is typical for the removal of all cam followers.

1. Position cylinder head (1) on two wooden wedges (2).
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2. Remove two bolts (3) and lock washers (4) from cam follower guide (5).
3. Remove cam follower guide (5) from cylinder head (1).
4. Remove the cam follower (6) from cylinder head (1) and discard.

INSTALL CYLINDER HEAD CAM FOLLOWER

WARNING
%
CHEMICAL EYE PROTECTION

1. Using cleaning cloth and lubricating oil, remove preservative from new cam follower (6).

WARNING

S Fa

CHEMICAL EYE PROTECTION

2. Using cleaning cloth, dry cam follower (6).

WARNING

«= P [Z]

CHEMICAL EYE PROTECTION HOT AREA

3. Immerse cam follower (6) in lubricating oil heated to 100 - 125°F (38 - 52°C) for one hour.
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WARNING

+S | L]

CHEMICAL EYE PROTECTION HOT AREA

4. Rotate cam roller every fifteen minutes.

WARNING

+S | L]

CHEMICAL EYE PROTECTION HOT AREA

5. Remove cam follower (6) from heated lubricating oil.

WARNING

S

CHEMICAL EYE PROTECTION
NOTE

Oil hole in cam follower must face away from exhaust valve.

6. Instal cam follower (6) into cylinder head (1).

7. Instal cam follower guide (5) on cylinder head (1).

8. Install two lock washers (4) and bolts (3) securing cam follower guide (5) to cylinder head (1).
9. Using torque wrench and socket set, tighten bolts (3) to 180 in. Ibs (20.34 N-m).

10. Using feeler gage, verify minimum clearance between cam follower guide (5) and cam follower (6) is
0.0005 in. (0.00127 cm).
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11

12.

13.

14.

15.

16.

17.

18.

19.

If clearance between cam follower guide (5) and cam follower isless than 0.0005 in. (0.00127 cm), loosen two
bolts (6).

Using brass drift and hammer, tap each corner of cam follower guide (5) to obtain required clearance.

Using feeler gage, verify minimum clearance between cam follower guide (5) and cam follower (6) is
0.0005 in. (0.00127 cm).

Using torque wrench and socket set, tighten bolts (6) to 180 in. Ibs (20.34 N-m).

Using feeler gage, verify minimum clearance between cam follower guide (5) and cam follower (6) is
0.0005 in. (0.00127 cm).

WARNING

N

HEAVY PARTS

Remove cylinder head (1) from two wooden wedges (2).
Install cylinder head valve guide bridge.[(WP 0057 00)
Install cylinder head poppet valve rocker arms.[(WP 0048 00)

Install cylinder head fuel manifold.[(VWWP 0050 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD PUSH ROD
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Tester, Spring (Item 123[WP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)
Pliers, Retaining Ring (Item 95[\WWP 0188 00)

Materials/Parts
Ring, Retaining
(72582)
NSN 5365-00-282-5031
PN 5150303

Cloth, Cleaning (Item 13[WP 0187 00)
Qil, Lubricating, Engine, 40W (Item 27 \WP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Cylinder Head Fuel Manifold Removed (WP 0050 00)
Cylinder Head Poppet Valve Rocker Arm Removed [(WP 0048 00)
Cylinder Head Valve Guide Bridge Removed [(WP 0057 00)
Cylinder Head Cam Follower Removed [(WP 0052 00)

REMOVE CYLINDER HEAD PUSH ROD

NOTE
The following procedure is typical for the removal of all cylinder head push rods.

1. Remove push rod (1) assembly from cylinder head (2).

2. Using retaining ring pliers. remove retaining ring (3) from cylinder head (2) and discard.

3. Remove hex nut (4), retainer (5), spring (6) and spring seat (7) from push rod (8).
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9.

WARNING
%
CHEMICAL EYE PROTECTION

Using cleaning cloth and clean lubricating oil, remove debris from spring (6), hex nut (4), retainer (5), spring (6),
spring seat (7) and push rod (8).

WARNING
%
CHEMICAL EYE PROTECTION

Using cleaning cloth, dry spring (6), hex nut (4), retainer (5), spring (6), spring seat (7) and push rod (8).

Inspect spring (6), hex nut (4), retainer (5), spring (6), spring seat (7) and push rod (8) for wear or damage. Discard
defective part.

Using spring tester, compress spring (6) to alength of 2.1406 in. (5.4371 cm).

Using spring tester, verify minimum load of 250 Ib (113.398 kg). Discard defective part.

WARNING

= P&

CHEMICAL EYE PROTECTION

Dispose of contaminated cleaning cloths in accordance with local procedures.

INSTALL CYLINDER HEAD PUSH ROD

1

Install spring seat (7), spring (6), retainer (5) and hex nut (4) on push rod. (8).
Tighten hex nut (4).

Install new retaining ring (3) in cylinder head (2).

Install push rod (1) assembly in cylinder head (2).

Install cylinder head cam follower [(WP 0052 00)

Install cylinder head valve guide bridge[(WP 0057 00)

Install cylinder head poppet valve rocker arm.[(WP 0048 00)

Install cylinder head fuel manifold.[(WWP 0050 00)

END OF WORK PACKAGE
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0054 00

GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD EXHAUST VALVE
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Compressor, Valve Spring (Item 29 \WP 0183 00)
Tester, Spring (Item 123[WP 0188 00)
Apron, Utility (Item 8,[\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)
Indicator, Dial (Item 67,\WP Q188 00)
Checker, Valve Spring (Item 25[\WP 0188 00)

Materials/Parts

Cloth, Cleaning (Item 13[WWP 0187 00)

Cleaner (Item 8[\WP 018700)

Lumber, Softwood, Dimension (2in. X 4in. X 6 ft Min Wooden Blocks) (Item 23[\WWP 0187 00)
Qty 2

Qil, Lubricating, Engine, 10W (Item 25 WP 0187 00)

Tape, Pressure Sensitive Adhesive (Item 36[\WP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Cylinder Head Poppet Valve Rocker Arms Removed [(WP 0048 00)
Cylinder Head Valve Guide Bridge.[(WP 0057 00)
Fuel Injectors Removed. [((WP 0091 00)
Cylinder Head Cam Followers Removed [(WP 0052 00)
Cylinder Head Push Rods Removed [((WP 0053 00)

REMOVE CYLINDER HEAD EXHAUST VALVE

NOTE

The following procedure is typical for removal and installation of all thirty-two cylinder head
exhaust valves on both port and starboard engines.

1. Support cylinder head (1), with bottom side down, on two wood wedges.
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6.

7.

8.

NOTE

If reusing exhaust valves, number each valve for proper installation.

Using valve spring compressor, compress exhaust valve spring (2).
Remove two retaining wedges (3).

Release pressure on spring (2) and remaove spring compressor.
Remove retaining cap (4), spring (2) and spring seat (5).

Remove exhaust valve (6).

Tag exhaust valves (6) for reuse.

Repeat steps 2 thru 7 on remaining exhaust valves (6).

ASSEMBLE CYLINDER HEAD EXHAUST VALVE

1

2.

NOTE
Valve guides must be clean before installing exhaust valves.

Set cylinder head (1) onitsside.

WARNING

as| ¢

CHEMICAL EYE PROTECTION

Lubricate valve (6) with lubricating oil.
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NOTE

When using original exhaust valves, install them into the same location
from which removed.

3. Install exhaust valve (6) into cylinder head (1) and temporarily secure with tape.

WARNING

v

HEAVY OBJECTS

4. Set cylinder head (1) with exhaust valve (6) on top of wooden blocks.
5. Install valve spring seat (5), spring (2) and retaining cap (4).

NOTE

Compress valve spring only enough to permit installation of the spring cap.
6. Compress spring (2), using valve spring compressor.
7. Install two locking wedges (3).
8. Release pressure on spring (2) and remove spring compressor.

9. Check exhaust valve start of opening, using spring checking gauge. Note gauge reading the moment the exhaust
valve beginsto open. The minimum allowable pressure must not be lessthan 20 |b (9.08 kg). Replace springs not
meeting this requirement.

NOTE

The exhaust valves are allowed a clearance of 0.006 in. (0.01524 cm) above the fire deck
to 0.023 in. (0.05842 cm) below the fire deck.

10. Using adial indicator, measure the exhaust valve (6) clearance to the fire deck. Replace any exhaust valves (6)
that fail.

.006"
ABOVE FIREDECK

FIREDECK

~

.023"
BELOW
FIREDECK
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11. Install cylinder head push rods.[(WP 0053 00)

12. Install cylinder head cam follower.[(\MWP 0052 00)

13. Install fuel injectors. (WP 0091 00

14. Install cylinder head valve guide bridge..(WP 0057 00)

15. Install cylinder head poppet valve rocker arm.[(WP 0048 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD EXHAUST VALVE
REPAIR

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Grinding Machine, Valve Face (Item 57[\WP 0188 00)
Tester, Spring (Item 123[WP 0188 00)
Caliper Set, Micrometer, Outside (Item 22 WWP 0188 00)
Brush, Cleaning, Valve Guide (Item 19[\WWP 0188 00)

Brush, Wire Scratch (Item 21[\WWP 0188 00)
Apron, Utility (Item 8,\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54 \WWP 0188 00)

Materials/Parts

Cleaning Compound (Item 10 WP 0187 00)
Cloth, Cleaning (Item 13[WWP 0187 00)

Personnel Required
Engineer 88L

CLEAN CYLINDER HEAD EXHAUST VALVE COMPONENTS

WARNING

= &

CHEMICAL EYE PROTECTION

1. Using cleaning cloth and cleaning compound, clean debris from valve lock (1), spring cap (2), valve spring (3),

spring seat (4) and valve (5).
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WARNING
%
CHEMICAL EYE PROTECTION

Do not exceed 30 PSI (206 kPa) when using compressed air for drying components.
Failure to comply could result in serious injury to personnel.

2. Dry al metal components using compressed air.

WARNING
%
CHEMICAL EYE PROTECTION

3. Clean any carbon deposit from valve stems (5) with awire brush and wash in cleaning compound.
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4.

5.

WARNING

i

EYE PROTECTION

Do not exceed 30 PSI (206 kPa) when using comprised air for drying components.
Failure to comply could result in serious injury to personnel.

Dry valve stems (5) using compressed air.

Clean inside diameter of valve guides, using a valve guide brush, to remove gum and/or carbon deposits.

INSPECT CYLINDER HEAD EXHAUST VALVE COMPONENTS

1

10.

Inspect valvelock (1) for cracks or fractures. Discard defective part.

Inspect spring cap (2) for cracks and wear. Replace defective part.

Inspect spring (3) for pitting or fractures. Discard defective part.

Using outside micrometer, verify outside diameter of spring (3) is0.9531 in. (2.42 cm). Discard defective part.
Using spring tester, compress spring (3) to 1.80in. (4.572 cm).

Verify minimum of 25 |b (11.35 kg) required to compress valve spring (3). Discard defective part.

Inspect exhaust valve seat for cracks and wear. Replace defective parts.

Using machinists rule, check the thickness of valve (5) edge, thickness should be 0.031 in. (0.0787 cm). Discard
defective part.

0.3100"

0.3108" DIA

S 0.046"

0.093"

0.031*—=—— 5

/

Using an outside micrometer, check the diameter of the valve stem (5), diameter should be 0.3100 to 0.3108 in.
(0.7874 to 0.7894 cm). Repair or replace damaged parts.

Using amachinist ruler, check the width of the valve face (5), width should be 0.046 to 0.093 in.
(0.1168 to 0.2362 cm). Repair or replace damaged parts.
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11. Inspect valve (5) head for warping. Discard defective part.
12. Inspect valve (5) stem for scuff marks, scratches and wear. Discard defective part.

13. Inspect valve (5) face for ridges, cracks and pitting. Repair or replace damaged part.

REPAIR CYLINDER HEAD EXHAUST VALVE COMPONENTS

WARNING

i

EYE PROTECTION
CAUTION

Valves and valve seat inserts must be ground and the same time. Failure to comply
will result in damage to the valve.

1. Usingvavegrinding machine, and a31° grinding stone, grind off aslittle metal aspossibleto repair valve (5) face.

WARNING

=S

CHEMICAL EYE PROTECTION

2. Using cleaning cloth and cleaner, clean valve (5).
3. Inspect valve (5) face for ridges, cracks and pitting.
4. Repesat steps1and 2 if required.

5. Using machinists rule, check the thickness of valve (5) edge, thickness should be 0.031 in. (0.0787 cm). Discard
defective part.

6. Using an outside micrometer, check the diameter of the valve stem (5), diameter should be 0.3100 to 0.3108 in.
(0.7874 to 0.7894 cm). Repair or replace damaged parts.

7. Using amachinist ruler, check the width of the valve face (5), width should be 0.046 to 0.093 in.
(0.1168 to 0.2362 cm). Repair or replace damaged parts.

WARNING

ws i

CHEMICAL EYE PROTECTION

8. Dispose of contaminated cloths in accordance with local procedures.

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD EXHAUST VALVE SEAT INSERTS
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Remover, Valve Seat Insert (Item 107[\WP 0183 00)
Collet, Vave Seat Insert Remover (Item 26 WP 0188 00)
Fixture, Lifting, Cylinder (Item 38[\WP 0188 00)
Replacing Tool, Engine Valve Seat Insert (Item 108 [\WP 0188 00)
Apron, Utility (Item 8,\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)
Caliper Set, Micrometer, Outside (Item 22 WP 0188 00)
Gage, Dial, Valve Seat (Item 45[WP 0188 00)
Grinder, Valve Seat (Item 56 WP 0188 00)
Adaptor Kit, Valve Seat Grinder (Item 1[\WWP 0188 00)
Stone, Abrasive, Cylinder Hone (Item 121[\WWP 0188 00)

Materials/Parts
Insert, Valve Guide
(72582)
NSN 2815-01-055-7659
PN 5148490

Cleaner (Item 8[\WWP 018700)

Cloth, Cleaning (Item 13[WP 0187 00)

Fuel, Diesel (Item 19[\WP 0187 00)

Lumber, Softwood, Dimension (2 in. X 4 in. X 6 ft Min Wooden Blocks) (Item 23[WWP 0187 00)

Qty 2

Personnel Required
Engineer 88L

Equipment Condition
Cylinder Head Fuel Manifolds Removed [(WP 0050 00)
Fuel System Injector Control Removed.[(WP 0086 00)
Fuel System Injectors Removed. (WP 0091 00
Cylinder Head Poppet Valve Rocker Arms Removed [(WP 0048 00)
Cylinder Head Valve Guide Bridges Removed [(WP 0057 00)
Cylinder Head Cam Followers Removed [(WP 0052 00)
Cylinder Head Push Rods Removed [[WP 0053 00)
Cylinder Head Exhaust Valves Removed.[(\WP 0054 00)

REMOVE CYLINDER HEAD EXHAUST VALVE SEAT INSERTS

NOTE

This task is typical for removal and installation of cylinder head exhaust valve seat inserts
in both port and starboard engines.

1. Support cylinder head (1) on two wooden blocks (2).
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2. Using exhaust valve seat insert remover and collet, remove exhaust valve seat insert (3) from valve seat insert
counterbore (4) and discard.

INSTALL CYLINDER HEAD EXHAUST VALVE SEAT INSERTS

WARNING

= &

CHEMICAL EYE PROTECTION

1. Using cleaning cloth and cleaner, clean valve insert counterbore (4) and new insert (3).

WARNING

=S D

CHEMICAL EYE PROTECTION

2. Dispose of contaminated cleaning cloth in accordance with local procedures.

WARNING

i

EYE PROTECTION

Do not exceed 40 PSI (275.79 kPa) when using compressed air for drying parts.
Failure to comply could result in serious injury to personnel.

3. Using compressed air, dry counterbore (3) and insert (2).
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4. Instal cylinder lifting fixture (5) on cylinder head exhaust manifold studs (6).

5. Install three washers (7) and nuts (8) on cylinder head exhaust manifold studs (9). Tighten nuts (8).

WARNING

Z @

HOT AREA HEAVY OBJECTS

6. Using cylinder lifting fixture (5), place cylinder head (9) in water heated to 180° - 220°F (82° - 93°C) for
30 minutes.

WARNING

I

HEAVY OBJECTS

7. Using cylinder lifting fixture (5), remove cylinder head (9) from water and position on bench, bottom side up.

WARNING

Fd

HOT AREA

8. Remove three nuts (8) and washers (7) from cylinder head exhaust manifold studs (6).

WARNING

2|

HOT AREA

9. Remove cylinder lifting fixture (5) from cylinder head exhaust manifold studs (6).
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10. Verify that the thickness of the valve seat insert (3) is0.268 to 0.272 in. (0.6807 to 0.6909 cm).

WARNING

Fd

HOT AREA
CAUTION

The cylinder head is heated to so that it expands, allowing the valve seat inserts to

go in with out damaging the cylinder head. It will be necessary to heat the cylinder

head more than once to complete the installation of all 16 valve seat inserts. Failure
to comply could result in damage to cylinder head.

11. Using replacing tool and hammer, drive inserts (2) into cylinder head (1).

WARNING

ws| i

CHEMICAL EYE PROTECTION

12. Using cleaning cloth and diesel fuel, wipe valve seat insert (3).
13. Using cleaning cloth, dry valve seat insert (3).
14. Install pilot tool from adaptor kit in cylinder head (1).

CAUTION

At no time during the valve grinding process should the grinding stone contact the
cylinder head casting. If the grinding stone contacts the cylinder head casting, the
valve seat is unserviceable and must be replaced prior to proceeding. Failure to
comply will result in damage to cylinder head casting.

15. Using avalve seat grinder and a 31° grinding wheel from the adaptor kit, apply a 31° bevel on the
valve seat insert (3).

WARNING

as| D

CHEMICAL EYE PROTECTION

16. Using cleaning cloth and diesel fuel, wipe valve seat insert (3).

17. Using cleaning cloth, dry valve seat insert (3).
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18. Using avalve seat grinder and a 60° grinding wheel from the adaptor kit. apply a60° bevel on theinside of valve

seat insert (3).
WARNING
CHEMICAL EYE PROTECTION
19. Using cleaning cloth and diesel fuel, wipe valve seat insert (3).
20. Using cleaning cloth, dry valve seat insert (3).
21. Using avalve seat grinder and a 15° grinding wheel from the adaptor kit, apply a15° bevel on the outside of valve
seat insert (3).
WARNING
CHEMICAL EYE PROTECTION
22. Using cleaning cloth and diesel fuel, wipe valve seat insert (3).

23

24,

25

26.

27.

28.

29.

30.

3L

32.

. Using cleaning cloth, dry valve seat insert (3).
Remove pilot from cylinder head (1).

. Using avalve seat dia gage, check the concentricity of valve seat insert. Total run-out allowed is
0.002 in. (0.005 cm).

If total run-out exceeds 0.002 in. (0.005 cm), check for worn or damaged valve guides.
If valve guides are serviceable, regrind valve seats (3).
WARNING

CHEMICAL EYE PROTECTION SLICK FLOOR

Dispose of contaminated cleaning and drying cloths in accordance with local procedures.
Install cylinder head exhaust valves.[(WP 0054 00)

Install cylinder head push rods.[(WP 0053 00)

Install cylinder head cam followers.[(WP 0052 00)

Install cylinder head valve guide bridges.|(WP 0057 Q0)
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33. Install cylinder head poppet valve rocker arm and shaft. [(\WP 0048 00)

34. Instal fuel injectors. (WP 0091 00]

35. Instal fuel injector control .[(\WP 0086 00)
36. Install cylinder head fuel manifolds. (WP 0050 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD VALVE GUIDE BRIDGE
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)

Materials/Parts

Guide
(72582)
NSN 2815-01-160-8271
PN 5148491

Screw, Set
(72582)
NSN 5305-00-884-4803
PN 5129101

Nut, Hex
(72582)
NSN 5310-00-270-7111
PN 5151601

Personnel Required
Engineer 88L

Equipment Condition

Fuel Manifolds Removed [(WP 0050 00)
Cylinder Head Poppet Valve Rocker Arms Removed [{WP 0048 00)

REMOVE CYLINDER HEAD EXHAUST VALVE GUIDE BRIDGE

NOTE

The following procedure is typical for removal and installation of cylinder head
exhaust valve guide bridges.

1. Remove cylinder head exhaust valve guide bridge (1) from cylinder head valve guide (2).
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2. Discard cylinder head valve guide bridge (1).
INSTALL CYLINDER HEAD EXHAUST VALVE GUIDE BRIDGE

1. Install new set screw (3) and new hex nut (4) in new cylinder head exhaust valve guide bridge (1).

4

A
P

2. Install cylinder head exhaust valve guide bridge (1) on cylinder head valve guide (2).
3. Instal cylinder head poppet valve rocker arms,[(WP 0048 00)

4. Install fuel manifolds[(VWWP 0050 00)

5. Adjust cylinder head exhaust valves[(WP 0045 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD VALVE GUIDESAND SEALS
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Press, Arbor, Hand Operated (Item 97[\WP 0188 00)
Remover, Valve Guide (Item 1086, 188 00}

Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)
Installer, Valve Guide (Item 74, WP 0188 00)

Materials/Parts
Guide, Valve Stem
(72582)
NSN 2815-00-953-2460
PN 5129919
Qty 32
Sedl, Valve Guide
(72582)
NSN 5330-00-992-0695
PN 8921209
Qty 32
Cloth, Cleaning (Item 13[\WP Q187 00)
Cleaner (Item 8[\WWP 0187 00)

Lumber, Softwood, Dimension (2in. X 4in. X 6 ft Min Wooden Blocks) (Item 23[WWP 0187 00)

Qty 2
Fuel, Diesel (Item 19[\WWP 0187 00)
Qil, Lubricating, Engine, 40W (Item 27 \WP 0187 00)

Personnel Required
Engineer 88L

REMOVE ENGINE VALVE GUIDE SEALS

WARNING
%
CHEMICAL EYE PROTECTION
NOTE

The following procedure is typical for all 16 exhaust valve guides on both cylinder heads.

1. Remove cylinder head poppet valve rocker arm[ (WP 0048 00)
2. Remove cylinder head exhaust valve bridges[(WP 0057 00)

3. Remove cylinder head exhaust valves[{WP 0054 00)
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4. Remove and discard valve guide oil seal (1).
1/ I

REMOVE ENGINE VALVE GUIDE

1. Remove fuel manifold (WP 0050 00)

2. Remove fud system injectors (WP 0091 00)

3. Remove cylinder head cam followers[ (WP 0052 00)

4. Place cylinder head (2), bottom side up, on two wooden blocks.

5. Using valve guide driver (3), drive valve guide (4) out of cylinder head (2).
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INSTALL ENGINE VALVE GUIDES

1

8.

9.

Place cylinder head (2), right side up, on an arbor press.

Insert internally threaded end of new valve guide (4) in valve guide installing tool (3).

CAUTION

Do not use valve guides or valve guide tool, when the tool is installed in cylinder
head, to handle or turn over the cylinder head. Damage to valve guides and/or
tool will occur.

Position valve guide (4) squarely in valve guide bore (5) and gently press valve guide installation tool (3) to start
valve guide (4) in place.

Press valve guide (4) until valve guide installation tool (3) contacts cylinder head (2).
Remove valve guide installation tool (3).

Using amachinist’ s rule, verify height of valve guide (4) above cylinder head (2) is0.670 - 0.710 in.
(1.70 - 1.80 cm) above the cylinder head.

Remove cylinder head (2) from arbor press.

Install fuel system injectors.[(WP 0091 0Q)

Install fuel manifold [(WP 0050 00)

10. Install cylinder head cam followers.[(WP 0052 00)
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INSTALL ENGINE VALVE GUIDE SEALS

1. Install the new valve guide oil seal (1) asfollows.

-
s
]

AN

7
a.  Slidevalve (7) into position in cylinder head (2).

NOTE

Installation caps come with the new valve guide seals and are disposed of when
job is complete.

b. Placeaplastic seal installation cap (6) on end of valve (7).

c. Ifinstallation cap (6) extends more than 1/16 in. below the groove on the valve stem (7), remove cap (6) and
cut off excess length.

WARNING

= @

CHEMICAL EYE PROTECTION

d. Lubricate theinstallation cap with clean engine oil and start the seal (1) carefully onto the valve stem (5).

NOTE

The oil seal installation tool will position the oil seal so it does not bottom out on the valve
guide. If the oil seal is installed too far and makes contact with the top of valve guide, it will
distort and will not provide effective sealing.

e. With the spring seat washer removed, use oil seal installation tool to push the valve guide oil seal (1) down
until the tool bottoms on valve guide (4).
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f. Removetheinstallation cap (7).
2. Complete the installation of the exhaust valves.[(WP 0054 00)
3. Install exhaust valve bridges[(WP 0057 00)
4. Install rocker arm and shaft.

END OF WORK PACKAGE
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0059 00

GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CYLINDER HEAD EXHAUST VALVE GUIDES
CLEANING AND INSPECTION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Brush, Cleaning, Valve Guide (Item 19[\WP 0188 00)
Brush, Wire Scratch (Item 21[\WWP 0188 00)
Caliper Set, Micrometer, Outside (Item 22 WWP 0188 00)
Caliper Set, Micrometer, Inside (Item 23[\WWP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54 \WWP 0188 00)
Degreaser (tank, cleaning) (Item 32[\WWP 0188 00)

Materials/Parts

Cloth, Cleaning (Item 13[WWP 0187 00)
Fuel, Diesel (Item 19[WP 0187 00)
Cleaner (Item 8[\WP 018700)

Personnel Required
Engineer 88L

Equipment Condition
Fuel Manifold Removed (WP 0050 00)
Cylinder Head Poppet Valve Rocker Arms Removed [(WP 0048 00)
Cylinder Head Exhaust Valve Bridges Removed [(WP 0057 00)
Fuel system Injectors Removed. [[WP 0091 00)
Cylinder Head Cam Followers Removed [(WP 0052 00)
Cylinder Head Exhaust Valves Removed.[(WP 0054 00)

CLEAN VALVE GUIDESAND VALVE STEMS

WARNING

| EFE
CHEMICAL EYE PROTECTION
NOTE

The following procedure is typical for all exhaust valve guides on both the starboard
and port engines.

1. Placecylinder head (1) in a cleaning tank filled with cleaning solution
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WARNING

ws i

CHEMICAL EYE PROTECTION

2. Using valve guide cleaning brush (2), clean the inside diameter of valve guides (3) to remove al gum and carbon
deposits from the guides, including all spiral grooves.

WARNING

<= Fil

CHEMICAL EYE PROTECTION

3. Using cleaner and awire brush, clean carbon from the valve stems.

WARNING
oS P
CHEMICAL EYE PROTECTION

4. Wash vave stems with diesel fuel and dry with cleaning cloth.
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INSPECT VALVE GUIDES

8.

9.

Inspect valve guides (3) for fractures, chipping, scoring or wear. Replaced damaged parts.
Using an inside micrometer, measure the inside diameter of each valve guide at the top and record the readings.
Inspect valve stemsfor scratches and scuff marks. If stems are scratched or scuffed, replace val ves [(WP 0054 00)

If original valves are being re-used, measure the outside diameter of the valve stems with an outside micrometer
and record readings.

Comparethereadings of the inside diameter of the guide with the outside diameter of the valve stem to obtain the
valve-to-guide clearance.

If the clearance exceeds 0.005 in., replace the valves and valve guides[(WP 0058 00)
Install cylinder head exhaust valves[(WP 0054 00)
Install cylinder head cam followers[(WP 0052 00)

Install fuel system injectors.[(VWWP 0091 00)

10. Install cylinder head exhaust valve bridges. [WP 0057 00)

11. Install cylinder head poppet valve rocker arms.[(WP 0048 00)

12. Install fuel manifold.[(VWP 0050 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CRANKSHAFT AND STABILIZER
REMOVAL, CLEANING, INSPECTION, REPAIR AND INSTALLATION

INITIAL SETUP:

Tools

Tool Kit, General Mechanic's
(Item 130[WP OI8800)
Puller Kit, Universal J 24420-C
(Item 100,[WP 0188 00)
Hammer, Hand, (Dead Blow)
(Item 59, [P OI8800)
Wrench, Torque (0-175 ft |bs)
(Item 138[WPOIB800)
Wrench, Torque (0-75 in. Ibs)
(Item 140 WP OIB800)
Wrench, Torque (100-600 ft 1bs)
(Item 139[WP OI8800)
Wrench Set, Socket (%2in. sgdr.)
(Item 134[WP OI8800)
Screwdriver Attachment Set, Socket Wrench
(Item 112,[WP 0188 00)
Shackle, %in., 4.75 ton (Item 116 WP 0188 0O0)
Qty 3
Sling 5300 Ibs 6 ft (Green) (Item 118,[WP 0188 00)
Qty 4
Gloves, Chemical (Item 52[ WP 0188 00)
Goggles, Industrial (Item 54[WP 0188 00)
Hoist, Chain (Item 65 WP 0188 00)
Gage, Strain (Item 50[WP 0188 00)
Brush, Wire Scratch (Item 21[WP 0188 00)
Indicator, Dia (Item 67[WP 0188 00)

Materials/Parts

Plug, Pipe
(73342)
PN 444687
Grease, Ball and Roller Bearing
(Item 21[WPOI87.00)
Cleaning Compound (Item 10[WP 0187 00)
Qil, Lubricating, Engine, 30W
(Item 26,[WP 0187 00)
Rags, Wiping (Item 28[WP 0187 00)

Personnel Required

Engineer 88L

Equipment Condition

Crankcase Breather Limiter Assembly Removed.
(WP 0106 00)

Equipment Condition (Cont’d)

Air Inlet Collector Assembly Removed.
(WP 0104 00)

Turbocharger Removed.[[WP 0114 00)

Exhaust Manifold Removed.[(WP 0163 00

Marine Gear Oil Cooler Removed.
(TM 55-1945-205-24-1-3)

Fuel Cooler Removed.[(WP 0081 00)

Air Box Covers Removed.[(WP 0035 00)

Air Box Drains Removed [(WP 0036 00)

Starting Motor Removed.[(WP 0170 00}

Lube Qil Dipstick Tube Assembly Removed.
(WP 0130 00)

Overspeed Governor Removed[ (WP 0175 00)

Marine Gear Oil Cooler Mounting Bracket
Removed [[WP 064 00)

Lube Qil Cooler Removed[ (WP 0128 00)

Engine Mounted On Stand.[[WP 0032 00)

Fresh Water Cooling System Bypass Hoses
Removed [[WP 048 00)

Cylinder Head Poppet Valve Rocker Arm Covers
Removed (WP 0043 00)

Electronic Governor Actuator Rod Removed.
(WP 0097 00)

Governor Actuator Removed [(WP 0098 00)

Fuel Pump Removed [(WP 0094 00)

Air Intake Housing Removed.

Blower Drive Shaft Removed.[[WP 0109 00)

Blower Removed.[(WP 0110 00)

Heat Exchanger Removed.[[WP 0138 00)

Fresh Water Cooling System Starboard Thermostat
Housing Removed [{WP 0144 00)

Fresh Water Cooling System Port Thermostat
Housing Removed [{WP 0145 00)

Fuel Injector Control Tube and Lever Removed.
(WP 0086 00)

Flywheel Housing removed.[(WP 0071 00)

Vibration Dampener Removed [{(WP 0074 00)

Cylinder Heads Removed[ (WP 0046 00)

Lube Qil Pan Removed.[(WP 0127 00)
Lube Qil Pressure Regulator Valve Removed.

(WP 012300)
Lube Oil Pressure Relief Valve Removed.

(WP 0125 00)

REMOVE CRANKSHAFT
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NOTE

Note the location of each rod and main bearing cap to ensure that they are installed in the
same location. If the bearings are to be reused they also must be returned to the
same location.

1. Remove hex bolts with washer (1) from stabilizers (2).

2. Remove hex head bolts (3) from main bearing caps (4).
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8.

9.

Remove stabilizers (2) and main bearing caps (4).
Tag main bearings caps (4) and main bearings (5).
Remove lower bearings (5) from main bearings caps (4).

Remove two lower thrust washer halves (6) from each side of the rear main bearing cap (4).

WARNING

I

HEAVY OBJECTS

Using an overhead hoist and a suitable nylon sling, carefully lift crankshaft assembly (7) from the engine
block (8).

Tag and remove upper bearings (9) from upper bearing surface (10).

Remove two upper thrust washer halves (11) from each side of the upper bearing surface (10).

10. Remove the oil pump drive gear (12) from the crankshaft (7).

CLEAN CRANKSHAFT

1

WARNING

= Fa

CHEMICAL EYE PROTECTION

Soak crankshaft (7) in cleaning compound to remove dirt and oil.

1.501|1.925—
L 111.49911.915
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WARNING

i

EYE PROTECTION

2. Useasmall stiff wire brush to clean oil passages (13).

3. Wipeexcessdirt and grease from crankshaft (7) using awiping rag.

WARNING
%
CHEMICAL EYE PROTECTION

4. Dispose of oily ragsin accordance with local procedures

5.

WARNING

i

EYE PROTECTION

Do not exceed 40 PSI (275 kPa) when using compressed air for drying components.
Failure to comply could result in serious injury to personnel.

Dry crankshaft (7) using compressed air.

INSPECT CRANKSHAFT

1

Check crankshaft (7), journal surfaces (14 and 15) and oil passages (16) for cracks using magnetic particle
inspection or equivalent. Replace crankshaft if damage is found.

Check crankshaft (7) for discoloration, excessive wear and pitting. Replace crankshaft if wear or pitting is found.

Check all journal surfaces (14 and 15) for scoring and discoloration. Replace crankshaft if scoring or discoloration
isfound.

Check oil seal contact surface (17) for scoring, grooving or excessive wear.
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NOTE

If scoring, grooving or excessive wear exists, this may cause leakage.The seal contact
surface may be sleeved and an oversize seal may be installed.

Measurements of the crankshaft should be accurate to the nearest 0.0002 in. (0.00051 cm).

5. Measure crankshaft thrust washer surfaces (18) for excessive wear or grooving. Replace crankshaft if out
of tolerance.

6. Measure the crankshaft (7) bow.

DIAL INDICATOR

a.  Support the crankshaft (7) on thefirst (one) and last (fifth) main bearing journals (15) in an inverted engine
block (8) with al but the front and rear bearings removed.

b. Attach dial indicator to engine block (8) at the third main bearing journal (15).

c. Rotate crankshaft (7) by hand. Observe dial indicator for run out indication. Run out limit shall not exceed
0.004 in. If run out exceeds limits replace crankshaft.

d. Repeat stepsb and c for journals two and four. Run out limit shall not exceed 0.002 in. If run out exceeds
limits replace crankshaft.
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e. Measure connecting rod bearing journals (14) and main bearing journals (15) in several places on the
circumference to determine taper out, out-of-round and bearing clearances.

14
\ 15
I Oc A= /‘
gl
S A
[l =]
;| O
o |
c| g
Ln N
*O8
< n
< | <
2.652 in.
.2.648 in. P
o \ 4
1,505 in.
1.495 in. <
NOTE

Ensure that all crankshaft measurements are accurate within +/-.0002 in. (0.00051 cm).

{1} Connecting rod journal (14) diameter should be 2.9985 — 3.0002 in. (7.616 — 7.621cm). Replace
crankshaft if out of tolerance.

{2} Connecting rod journal (14) width should be 2.652 —2.648 in. (6.726 —6.736 cm). Replace crankshaft if
out of tolerance.

{3} Main bearingjournal (15) diameter should be 4.4985 — 4.5002 in. (11.426 — 11.431 cm). Replace
crankshaft if out of tolerance.

{4} Main bearing journal (15) width should be 1.495 — 1.505 in (3.797 — 3.823 cm). Replace crankshaft if
out of tolerance.

{5} Crank shaft (7) maximum connecting rod journal (14) or main bearing journal (15) to bearing clearance,
with new bearings, should not exceed 0.0045 (0.01143 cm) on the connecting rod bearings,
+/- 0.0002 in. (0.0051 cm) and 0.0055 in. (0.01397 cm) on the main bearings,
+/- 0.0015 in. (0.00381 cm). Replace crankshaft if out of tolerance.

{6} Main bearing journal (15) taper should not exceed 0.0004 in. (0.01143 cm). Replace crankshaft if out of
tolerance.

{7} Main bearing (5) out-of-round should not exceed 0.0005 in. (0.00127 cm). Replace crankshaft if out of
tolerance.

{8} Measurethe new bearing thickness, it should be 0.1548 in. (0.3932 cm) +/- 0.0003 in. (0.000762 cm).
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{9} Measurethe old bearing thickness, it should be a minimum of 0.1540 in. (0.3912 cm).

7. Inspect the crankshaft stabilizers (2) for cracks, discoloration, out of shape or excessive wear, replace as
necessary.

8. Inspect woodruff keys (19) for damage. Replace if necessary.
9. Inspect plugs (20) for damage. Replace if necessary.
REPAIR CRANKSHAFT

1. Remove woodruff keys (19) from crankshaft (7).

2. Install new woodruff keys (19) into crankshaft (7).
3. Remove plugs (20) from the crankshaft (7).
4. Ingtall new plugs (20) into the crankshaft (7).

5. Using atorque wrench and screwdriver attachment, torque plug (20) to 120-144in-1bs (13.5-16.3 N-m).
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INSTALL CRANKSHAFT

1. Slide oil pump drive gear (12) onto crankshaft (7).
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CAUTION

The upper and lower bearings are different. The upper bearing (engine block side)

has a slot or groove for oil distribution. The lower bearing (main cap side) is plain

with no slot. Ensure bearings are installed in correctly. Failure to comply will result
in serious damage to engine.

2. Install the main bearings and caps.

a. Install upper bearings (9) in main bearing surface (10) with the tangs on the bearings aligned with the dotsin
the engine block.

WARNING
0y (P
CHEMICAL EYE PROTECTION

b. Apply alight coat of engine oil to the crankshaft upper bearing surfaces (9).
c. Install the crankshaft (7) into the engine block (8) and the upper bearings (9).

CAUTION

The grooved side of the thrust washers must face toward the crankshaft surface.
Failure to comply will result in damage to engine.

d. Instal the upper halves of the thrust washers (11) on each side of the rear upper bearing (9).

e. Instal thelower bearings (5) in the main bearing caps (4) with the tangs on the bearings aligning with the
slots on the main bearing caps (4).

f. Instal the lower thrust washers (6) on both sides of the rear main bearing cap (4).
g. Instal thelower main bearing caps (4) in their original locations.

NOTE

There are two types of main bearing bolts. One has a fixed washer surface as a part of the
head of the bolt. The other has a separate hardened washer.

h. Install bolts (3).

WARNING

== ¢

CHEMICAL EYE PROTECTION

{1} On bolts (3) with fixed washer, coat the threads and the bolt head contact surfaces with alight
weight grease.
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WARNING

== ¢l

CHEMICAL EYE PROTECTION

{2} On bolts (3) with harden washer, coat the threads and both sides of the hardened washer with alight
weight grease.

i. Install bearing cap stabilizers (2) on bearing caps (4).
j- Install bolts with washer (1) on bearing cap stabilizers (2).
k. Tighten al bolts (1 and 3) until snug.
[.  Tap the bearing caps (4) sharply with a dead blow hammer to seat them properly.
m. Torque all main bearing cap bolts (4) except rear main.
{1} Using atorque wrench, torque bolts (4) with fixed washer to 250-260 ft |bs (339-353 N-m).
{2} Using atorque wrench, torque bolts (4) with harden washer to 230-240 ft |bs (312-325 N-m).
n. Torque rear main bolts (4).
{1} Using atorque wrench, torque rear main bolts (4) to 480-600 in-lbs (54-68 N-m).

{2} Tap both ends of the crankshaft (7) sharply with a dead blow hammer two or three times to properly
position the rear main cap (4) on the main bearing journal (12).

{3} Using atorque wrench, torque bolts (4) with fixed washer to 250-260 ft |bs (339-353 N-m).
{4} Using atorque wrench, torque bolts (4) with harden washer to 230-240 ft |bs (312-325 N-m).
o. Using atorque wrench, torque all bearing stabilizer bolts (1) to 70-75 ft |bs (95-102 N-m).

p. Turn crankshaft (7) to verify free and smooth rotation.
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4,

Check the crankshaft (7) end play.

g.

DIAL INDICATOR
GAUGE

Attach the dial indicator guide rod to the block.
Attach the dial indicator to the guide rod so that it is positioned on the end of the crankshaft (7).

Using asmall 12 in. pry bar, apply constant pressure on the crankshaft (7) toward the gauge and set the dial
indicator to zero.

Place the pry bar on the other side of the bearing cap (4) and pry the crankshaft (7) in the opposite direction.
Read the dial indicator.

NOTE
With new parts the end play should be 0.004 to 0.011 in. (0.01016-0.02794 cm).

With old parts the end play should not be more than 0.018 in. (0.04572 cm).
If the end play isinsufficient, proceed as follows.
{1} Check for misaligned rear main bearing (5 and 9).
{2} Check for dirt between the crankshaft (7), thrust washers (6 and 11) and the engine block (8).
{3} Check for burrs between the crankshaft (7), thrust washers (6 and 11) and the engine block (8).
{4} Replace thrust washers (6 and 11).

If the end play istoo great an oversize thrust washer will be required.

Install lube oil pressure relief valve.(WP 0125 00)
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5.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

Install lube oil pressure regulator valve.[(WP 0123 00)
Install lube oil pan.[(WP 012700)

Install cylinder heads[(WP 0046 00)

Install fuel injector control tube and lever.[(MWP 0086 00)
Install blower.[(WP 0110 00)

Install blower drive shaft. (WP 0109 00)

Install governor actuator. (VWP 0098 0Q)

Install electronic governor actuator rod. (WP 0097 00)
Install cylinder head poppet valve rocker arm covers.[(WP 0043 00)
Install water pump bypass tube. [(WP 0148 00)

Install fuel pump. (WP 0094 00)

Install air intake housing. (WP 0103 00)

Install port thermostat housing. (WP 0145 00)

Install starboard thermostat housing. (\WP 0144 0Q)
Install heat exchanger.

Remove engine from the stand.

Install lube oil cooler. (WP 0128 00)

Install marine gear oil cooler mounting bracket.
Install overspeed governor.[(WP 0175 00)

Install lube oil dipstick tube.[(AWP 0130 00)

Install starter motor. (WP 0170 00)

Install air box drains.

Install air box covers. (WP 0035 00)

Install fuel cooler. (WP 0081 00)

Install marine gear oil cooler. (TM 55-1945-205-24-3-3)
Install exhaust manifold.

Install turbocharger.

Install air inlet collector assembly.[(WP 0104 00)
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33.

35.

36.

Install crankcase breather limiter assembly. (WP 0106 00)

Install vibration dampener.[\WP 0074 00)
Install flywheel housing. (WP 0071 00)

Check the crankshaft (7) distortion.

a. Rotate the crankshaft (7) clockwise until the counter weights (21) at the rear connecting rod journal are
rotated to the bottom of the engine (six o-clock position).

STRAIN

b. Center punch adimple on the inside face of each counter weight (21), ¥ of an inch in and centered.
c. Install strain gauge in dimples made in step b. above.

d. Setthedial indicator to zero and rotate the crankshaft approximately 90° in each direction.

e. Remove tool used to rotate the engine.

NOTE
The maximum allowable variation is 0.0045 in. total indicator reading.

If the reading is greater than 0.0045 in., check the reduction gear or the marine gear for
proper alignment.

37. Install the marine gear. (TM 55-1945-205-24-1-3)

38. Recheck crankshaft (7) distortion.

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CRANKSHAFT REAR OIL SEAL
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130\WP 018800)
Handle, Driver (Item 62[\WWP 0188 00)
Sedl Installer, FLYW (Item 113[\WWP 0183 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54 WP 0188 00)
Pin, Drift (Item 90[WP 0188 00)

Materials/Parts
Sedl, Oil
(72582)
PN 8929750
Qil, Lubricating, Engine, 30W (Item 26 \WP 0187 00)
Lumber, Softwood, Dimension (2 in. X 4 in. X 6 ft Min Wooden Blocks) (Item 23[\WWP 0187 00)
Qty 2

Personnel Required
Engineer 88L

Equipment Condition
Crankcase Breather Limiter Removed [(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Turbochargers Removed.
Exhaust Manifolds Removed [[WP 0163 Q0)
Marine Gear Qil Cooler Removed. (TM 55-1945-205-24-1-3)
Fuel Cooler Removed.[(WP 0081 00)
Air Box Covers Removed.[(WP 0035 00)
Air Box Drains Removed.[[WP 0036 00)
Starting Motor Removed(WP 0170 Q0)
Lube Oil Dipstick Tube Assembly Removed [(WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)
Marine Gear Qil Cooler Mounting Bracket Removed.[(WP 0164 00)
Lube Oil Cooler Removed [(WP 0128 00)
Engine Installed On Stand.
Electrical System Hour Meter Removed [(WP 0167 00)
Electrical System Hour Meter Mounting Bracket Removed.[[WP 0168 00)
Raw Water Pump Removed.[(WP 0160 00)
L ube Electronic Governor Magnetic Pick-Up Removed [(WP 0100 00)
Oil Pan Removed. [WP 012700)
Flywheel Removed [(WP 0069 00)
Flywheel Housing Removed.[(WP 0071 00)

REMOVE CRANKSHAFT REAR OIL SEAL

1. Lay flywheel housing (1) engine side down on wooden blocks on a workbench.
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WARNING

Fa

EYE PROTECTION

2. Using abrass drift and aball peen hammer, remove the rear crankshaft oil seal (2) from the flywheel housing (1).

INSTALL CRANKSHAFT REAR OIL SEAL

WARNING
%
CHEMICAL EYE PROTECTION

1. Lubricate the outside edge of new oil seal (2) with engine lubricating oil.

2. Using sedl installer J21112-B, driver handle J-3154-1A and a ball peen hammer, install seal (2) into flywheel
housing (1).

3. Install flywheel housing[(WP 0071 00)

4. Install flywheel [(WP 0069 00)
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5. Install oil pan.[(WP 0127 00)

6. Install electronic governor magnetic pick-up (WP 0100 00)
7. Instal raw water pump.L(\WP 0160 00)

8. Instal electrical system hour meter mounting bracket.[((\WP 0168 00)
9. Install electrical system hour meter.[(\WP 0167 00)

10. Remove engine from stand.[(WWP 0032 00)

11. Install lube oil cooler.[(WP 0128 00)

12. Install marine gear oil cooler mounting. (WP 0164 00)

13. Install overspeed governor.[(WP 0175 00)

14. Install lube oil dipstick tube assembly. (WP 0130 00)

15. Install starting motor (WP 0170 00)

16. Install air box drains.

17. Install air box covers. (WP 0035 00)

18. Install fuel cooler.[(WP 0081 00)

19. Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
20. Install exhaust manifolds.

21. Install turbochargers.

22. Install air inlet collector assembly.[(WP 0104 00)

23. Install crankcase breather limiter assembly. (WP 0106 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT AND BEARINGS
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130\WP 018800)
Body, Puller, (Item 11[WP 0188 00)
Adaptor, Mechanical Puller (Item 3[\WP 0188 00)
Indicator, Dial (Item 67,[\WP 0188 00)
Puller Kit, Universal (Slide Hammer) (Item 100[\WP 0188 00)
Press, Arbor, Hand Operated (Item 97 WP 0188 00)
Wrench Set, Socket (3/8 in. sqdr.) (Item 135 \WP 0188 00)
Wrench, Torque (150-750 in. Ibs) (Item 142[\WP 0188 00)
Wrench, Torque (100-600 ft Ibs) (Item 139[\WWP 0188 00)
Wrench Set, Socket (% in. sqdr.) (Item 134 WP 0188 00)
Apron, Utility (Item 8\WP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[WP 0188 00)

Materials/Parts
Bearing, Washer
(72582)
NSN 3120-00-585-3282
PN 5111424

Cleaner (Item 8[\WWP 0187 00)
Oil, Lubricating, Engine, 10W (Item 25 \WP 0187 00)
Grease, Ball and Roller Bearing (Item 21[\WP 0187 00)

Cloth, Cleaning (Item 13[WWP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Crankcase Breather Limiter Assembly Removed.[(WP 0106 00)
Air Inlet Collector Assembly Removed.[(\WP 0104 00)
Turbochargers Removed.
Exhaust Manifolds Removed. (WP 0163 00)
Marine Gear Oil Cooler Removed. (TM 55-1945-205-24-1-3)
Fuel Cooler Removed.[(WP 0081 00)
Air Box Covers Removed.[(WP 0035 00)
Air Box Drains Removed.[[WP 0036 00)
Starter Motor Removed.[(WP 0170 00)
Lube Oil Dipstick Tube Assembly Removed [(WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)
Marine Gear Oil Cooler Mounting Bracket Removed.[(WP 0164 00)
Lube Oil Cooler Removed [(WP 0128 00)
Engine Installed On Stand.
Fresh Water Cooling System By-pass Hoses Removed [(WP 0148 00)
Fresh Water Cooling System Port Thermostat Housing Removed.[[WP 0145 00)
Fresh Water Cooling System Starboard Thermostat Housing Removed.L(WP 0144 00)
Fresh Water Cooling System Port Water Outlet Manifold Removed. [WP 0150 00)
Fresh Water Cooling System Starboard Water Outlet Manifold Removed. (WP 0151 00)
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Equipment Condition (Cont’d)
Cylinder Head Poppet Valve Rocker Arm Cover Removed [(WP 0043 00)
Cylinder Head Poppet Valve Rocker Arms Removed [(WP 0048 00)
Fuel Injector Control Removed.[[WP 0086 Q0)
Cylinder Heads Removed [(WP 0046 00)
Electrical System Hour Meter Removed [(WP 0167 00)
Electrical System Hour Meter Mounting Bracket Removed.[(WP 0168 00)
Raw Water Pump Removed.[(WP 0160 00)
Electronic Governor Magnetic Pick-Up Removed [(WP 0100 00)
Oil Pan Removed. (WP 0127 00)
Flywheel Removed [(WP 0069 00)

Flywheel Housing Removed.[(WP 0071 00)
Fresh Water Cooling System Filter Element Removed [(WP 0140 00)

Fresh Water Cooling System Drained.[[WP 0133 00)
Heat Exchanger Removed.[(WP 0138 00)

Main Fuel Filter Removed.[(WP 0079 00)
Fresh Water Cooling System Pump Removed [(WP 0152 00)

Forward Lifting Bracket Removed.[(WP 0139 00)

Camshaft Accessory Drive Pulley Removed (WP 0066 00)

Front Balance Weight Cover Removed.[(WP 0076 00)

Fresh Water Cooling System Pump Drive Gear Removed [(WP 0153 00)

REMOVE CAMSHAFTS

WARNING

J] Fa

HEAVY PARTS EYE PROTECTION

1. Ontherear of the engine, remove four screws (1), adaptor (2) and retainer (3) from left camshaft gear (4).

2. Remove four screws (5), adaptor (6) and retainer (7) from right camshaft gear (8).
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3. Place aclean rag between gears (4 and 8).

4. Loosen two nuts (9) from rear end of camshaft (10 and 11), but do not remove.

5. Onthefront of engine, remove nut (12) and lock washer (13), from accessory drive pulley (14) on front of
camshaft (10).
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7. Remove woodruff key (15) and spacer (16) from front end of camshaft (10 and 11).

8. Remove ail seal (17) from camshaft (10 and 11).

9. Remove six intermediate bearing lock screws (18) from camshafts (10 and 11).

11 (HIDDEN)

10. Remove rag between gears (4 and 8).

11. Rotate the camshaft gears (4 and 8) exposing camshaft bearing cap screws (19) and washers (20) one at atime.
Remove all six sets.
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CAUTION

During the removal of the camshafts, avoid scraping or hitting engine block or any
other hard surface. Failure to comply may cause
damage to camshafts.

12. Remove camshafts (10 and 11) from engine block (21).

NOTE
Only the left cam bearing has a gasket.

14. Remove two bearings (24) and gasket (25).

DISASSEMBLE CAMSHAFTS

NOTE
This procedure is typical for both camshafts.

1. Remove nut (9) securing gears (4 and 8) to camshafts (10 and 11).
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2. Using cam gear puller, J 1902-1 remove cam gears (4 and 8).
3. Remove woodruff key (26) from camshaft (10 and 11).

4. Remove end (rear) bearings (27) and thrust washers (28) from camshafts (10 and 11) and discard thrust
washers (28).

5. Remove six lock rings (29) and three intermediate cam bearing sets (30) from camshafts (10 and 11).

ASSEMBLE CAMSHAFT

WARNING

S FE

CHEMICAL EYE PROTECTION

NOTE
This procedure is typical for both camshafts.

1. Apply greaseto the steel faces of new thrust washers (28).
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WARNING

CHEMICAL EYE PROTECTION

2. Apply engine il to camshaft (10 and 11) rear bearing journal .

NOTE
The steel faces of the thrust washers are to be placed next to the bearings.

3. Install new thrust washers (28), anew cam bearing (27) and then other new thrust washer (28) on
camshaft (10 and 11).

4. Install anew woodruff key (26) in the keyway on camshafts (10 and 11).

5. Using an arbor press, press the gears (4 and 8) onto camshafts (10 and 11).

6. Install nuts (9) onto camshafts (10 and 11) finger tight.
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WARNING

2] FE

CHEMICAL EYE PROTECTION

7. Apply engine il onto intermediate cam bearing journals on camshafts (10 and 11).

NOTE

The top bearing half has a hole in it, the bottom half bearing has no hole.

8. Put six halves of intermediate bearings (30) onto the bearing journals of camshafts (10 and 11).

CAUTION

Both ends of the bearing lock ring must cover the split between the bearing halves
and they must be installed on the bottom half of the bearing. Failure to comply may
result in damage to the engine.

9. Install six lock rings (29) over the bottom halves of the bearings (30).
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INSTALL CAMSHAFTS

1. Ontherear of engine, align the crankshaft gear (31) and theidler gear (32) so that the “R” on the teeth of each
gear line up.

2. Ingtal theright-hand camshaft (11) into the engine block (21).

3. Aligntheright cam gear (8) so that the “R” on the idler gear (32) lines up with the “VR” on the cam gear (8).

4. Instal the left-hand camshaft (10) into the engine block (21).

5. Aligntheleft cam gear (4) so that the “V” on the left cam gear (4) lines up with the“V” on the right cam gear (8).
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6. Push cam gears (4 and 8) all the way into place so that the cam gears, the idler gear and the crankshaft gear are
fully meshed.

7. Check the timing and correct as necessary.

NOTE
In order to install rear bearing screws it will be necessary to rotate the camshaft gears.

8. Turn camshaft gears (4 and 8) to reach all rear bearing screw holes.

9. Instal six screws (19) and lock washers (20) into both rear bearings (27).

10. Using torque wrench, torque screws (19) to 480 ft Ibs (54 N-m).

11. Align holesin six intermediate bearings (30) on camshafts (10 and 11) with threaded holes in the engine
block (21).

10 (HIDDEN)

12. Install intermediate bearing lock screws (18).

13. Using torgue wrench, torque lock screws (18) to 240 ft Ibs (27 N-m).
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14.

15.

16.

17.

18.

19.

20.

21.

On the front of engine, apply engine oil to both front cam bearing journals.

NOTE
Only the left cam bearing has a gasket.

Install gasket (25) on left cam bearing (10).

Install front cam bearings (24) on camshaft (10 and 11).

Install six screws (22) and washers (23) in front cam bearings (24).
Using torque wrench, torque screws (22) to 480 ft Ibs (54 N-m).
Install oil seal (16) and spacer (17).

Install woodruff key (15) into camshaft (10).

Install pulley (14) onto camshaft (10).
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22. Install nut (12) and lock washer (13) onto camshaft (10) and tighten finger tight.

23. Place arag between the teeth of the camshaft gears (4 and 8).

24. Using torgue wrench, torque nuts (9) on the back side of the crankshafts (10 and 11) to 300 ft Ibs (407 N-m).
25. Using torque wrench, torque nut (12) on the front end of cam shaft (10) to 300 ft Ibs (407 N-m).

26. Remove rag from between gears (4 and 8).

27. Position two retainers (3 and 7) on cam shaft gears (4 and 8).

28. Position two adaptors (2 and 6) on retainers (3 and 7).
29. Install eight screws (1 and 5) securing adaptors and retainers to cam gear.

30. Using torque wrench, torque screws (1 and 5) to 480 ft Ibs (54 N-m).
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NOTE
If measurement exceeds specified limits, the camshaft (10) must be replaced.

31. Using afeeler gauge, verify the clearance between thrust washer (28) and the shoulder of the camshaft (10) is

32. Using adial indicator, verify that the backlash between gears (4 and 8) is between 0.002 in. to 0.010 in.

33.

35.
36.
37.

38.

between 0.004 in. to 0.018in.
2N

A

10

N

NOTE

If measurement exceeds specified limits, the camshaft gears (4 and 8) must be
replaced as a pair.

Install fresh water cooling system pump drive gear. (WP 0153 00)
Install front balance weight cover. [(WP 0076 00)

Install forward lifting bracket. (WP 0139 00)

Install camshaft accessory drive pulley [[WP 0066 00)

Install fresh water cooling system water pump. [(WP 0152 00)

Install main fuel filter cartridge. (WP.0079 00)
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39.

40.

41.

42.

45,

46.

47.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

65.

66.

67.

Install heat exchanger.

Service fresh water cooling system.[(WP 0133 00)

Install fresh water cooling system filter element.
Install flywheel housing. (WP 0071 00)

Install flywhel. WP 0069.00)

Install lube oil pan. (WP 0127 00)

Install electronic governor magnetic pick-up. (WP 0100 00)
Install raw water pump. (WP 0160 00)

Install electrical system hour meter mounting bracket. (WP 0168 00)
Install electrical system hour meter. (WP 0167 00)

Install cylinder heads. [(WP 0046 00)
Install cylinder head poppet valve rocker arms.[(WP 0048 00)

Install cylinder head poppet valve rocker arm covers.[(WP 0043 00)
Install starboard fresh water outlet manifold. (WP 0151 00)
Install port fresh water outlet manifold. (WP 0150 00)

Install port thermostat housing. (WP 0145 00)

Install starboard thermostat housing. (\WP 0144 0Q)

Install fresh water cooling system by-pass hoses.[(WP 0148 00)
Install fuel injector control tube and lever assembly.[(WP 0086 00)
Remove engine from stand.[(WWP 0032 00)

Install lube oil cooler. (WP 0128 00)

Install marine gear oil cooler mounting bracket. (WP 0164 00)
Install overspeed governor.[(WP 0175 Q0)

Install lube oil dipstick tube assembly.[(WP 0130 00)

Install starting motor [WWP 0170 00)

Install air box drains.

Install air box covers. (WP 0035 00)

Install fuel cooler.

Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
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68. Install exhaust manifolds. (MYP 0163 00)

69. Install turbochargers. (WP 0114 00)
70. Install air inlet collector assembly.[(WP 0104 00)

71. Instal crankcase breather limiter assembly. (WP 0106 00Q)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT VIBRATION DAMPER
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Puller Kit, Universa (Slide Hammer) (Item 100[\WP 0188 00)
Wrench Set, Socket (3/8 in. sqdr) (Item 135 WP 0188 00)
Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)

Mallet, Rubber (Item 81[ WP OIBE00)

Materials/Parts
Damper, Vibration
(72582)
NSN 2815-01-051-9849
PN 8922492

Qil, Lubricating, Engine, 30W (Item 26 \WWP 0187 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Powered Section Intake Plenum Or Operators Cab Removed. (TM 55-1945-205-24-1-1)
Powered Section Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Fresh Water Cooling System Drained.[(WP 0134 00)
Alternator Belt Guard Removed. (TM 55-1945-205-24-1-1)
Heat Exchanger Removed (WP 0138 00)
Forward Lifting Bracket Removed.[[WP 0139 00)
Fresh Water Pump Removed.

REMOVE CAMSHAFT VIBRATION DAMPER

1. Remove bolt (1), lock washer (2) and washer (3) from vibration damper (4).
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2. Using universal puller kit, remove vibration damper (4) from camshaft (5). Discard vibration damper.

3. Remove woodruff key (6) from camshaft (5).

INSTALL CAMSHAFT VIBRATION DAMPER

1. Align woodruff key (6) with the woodruff key slot in camshaft (5).

2. Using arubber mallet, tap woodruff key (6) into slot until seated on camshaft (5).
3. Lubricate camshaft (5) with lubricating oil.

4. Install new vibration damper (4) on camshaft (5).

1. Using arubber mallet, strike vibration damper (4) evenly on all sides until seated.

2. Install washer (3), lock washer (2) and bolt (1) on vibration damper (4).

3. Using atorque wrench, torque bolt (1) to 300 in-l1bs (34 N-m).

4. Install fresh water pump.[(WP.015200)
5. Install forward lifting bracket. (WP Q139 00)
6. Install heat exchanger.[(WP Q138 00)
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7. Service fresh water cooling system [(WP 0133 00)

8. Install powered section engine hatch. (TM 55-1945-205-24-1-1)

9. Install powered section intake plenum or operators cab. (TM 55-1945-205-24-1-1)
10. Install main navigation mast. (TM 55-1945-205-24-1-1)

11. Install SINCGARS antenna. (TM 11-5820-890-10-8)

12. Perform operationa checks. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT GEARS

REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130\WP 018800)

Body, Puller (Item 11 WP 0188 100)

Indicator, Dial (Item 67,\WP 0188 00)
Screwdriver Attachment Set, Socket Wrench (Item 112 WP 0188 00)

Wrench, Torque, 150-750 in. Ibs (Item 142[\WP 0188 00)
Wrench, Torque, 100-600 ft Ibs (Item 139 WP 0188 G0)
Wrench Set, Socket (3/8 sqdr) (Item 135 WP 0188 00)

Wrench Set, Socket (%4 sqdr) (Item 134 WP 0188 00)

Materials/Parts
Cloth, Cleaning (Item 13[\WP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Crankcase Breather Limiter Removed [[WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Turbochargers Removed. (WP 0114 00)
Exhaust Manifolds Removed [(WP 0163 00)
Marine Gear Oil Cooler Removed. (TM 55-1945-205-24-1-3)
Fuel Cooler Removed.[(WP 0081 00)
Air Box Covers Removed.[(WP 0035 00)
Air Box Drains Removed.[[WP 0036 00)
Starting Motor Removed[{WP 0170 00)
Lube Oil Dipstick Tube Assembly Removed [(WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)
Marine Gear Qil Cooler Mounting Bracket Removed.[(WP 0164 00)
Lube Oil Cooler Removed [(WP 0128 00)
Engine Installed On Stand.
Electrical System Hour Meter Removed [([WP 0167 00)
Electrical System Hour Meter Bracket Removed.[[WP 0168 00)
Raw Water Pump Removed.[(WP 0160 00)
Electronic Governor Magnetic Pick-Up Removed [(WP 0100 00)
Oil Pan Removed. [WP 0127°00)
Flywheel Removed [(WP 0069 00)
Flywheel Housing Removed.[(WP 0071 00)
Rear Crankshaft Oil Seal Removed.[[WP 0061 00)

REMOVE CAMSHAFT GEARS

1. Remove four cap screws (1), adaptor (2) and retainer (3) from left camshaft gear (4).
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2. Remove four cap screws (5), adaptor (6) and retainer (7) from left camshaft gear (8).
3. Place acleaning cloth between camshaft gears (4 and 8) to prevent gears from rotating.

4. Removetwo hex nuts (9) from rear end of camshaft (10 and 11).

5. Remove cleaning cloth from between gears (4 and 8).

6. Remove cam gears (4 and 8) using body puller and a pry bar.

CAM GEAR
PULLER
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INSTALL CAMSHAFT GEARS

1. Align crankshaft gear (12) and idler gear (13) so that the “R” on the teeth of each gear line up.

2. Install right-hand cam gear (8) onto the camshaft (11).

3. Align right cam gear (8) so that the“R” on theidler gear (13) lines up with the “VR” on the cam gear (8).

4. Install left-hand cam gear (4) onto the camshaft (10).

5. Aligntheleft cam gear (4) so that the “V” on the left cam gear (4) linesup withthe“V” onthe right cam gear (8).
6. Install hex nuts (9) onto camshafts (10 and 11) and tighten until seated.
7. Place acleaning cloth between the teeth of the camshaft gears (4 and 8) to prevent gears from turning.

8. Using atorquewrench, torque hex nuts (9) on the back side of the crankshafts (10 and 11) to 300 ft Ibs (407 N-m).
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9.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Position two retainers (3 and 7) on cam gears (4 and 8).

Position two adaptors (2 and 6) on retainers (3 and 7).

Install eight cap screws (1 and 5) securing adaptors and retainers to cam gear.

Using atorque wrench and screwdriver set, torque screws (1 and 5) to 480 in-Ibs (54 N-m).
Remove cleaning cloth between gears (4 and 8).

CAUTION

If clearance is not within limits, the gears should be replaced.

Check backlash between gears (4 and 8) for a clearance of .002 in. - .010in.

Install rear crankshaft oil seal.

Install flywheel housing.[[(WP 0071 00)

Install flywheel.[WP 0069 00)

Install oil pan. (WP 0127 00)

Install electronic governor magnetic pick-up.[(WP 0100 00)
Install raw water pump.

Install electrical system hour meter bracket.[(WP 0168 00)
Install electrical system hour meter. (WP 0167 00)
Remove engine from stand.[(WP 0032 00)

Install lube oil cooler. (WP 0128 00)

Install marine gear oil cooler mounting bracket.
Install overspeed governor.[(WP 0175 00)

Install lube oil dipstick tube assembly.[(WP 0130 00)

Install starting motor (WP 0170 00)

Install air box drains.

Install air box covers.

Install fuel cooler.[[WP 0081 00)

Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
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33. Install exhaust manifolds.

34. Install turbochargers.

35. Instal air inlet collector assembly.[(\WP 0104 00)
36. Install crankcase breather limiter. (WP 0106 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT BALANCE WEIGHT
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Wrench Set, Socket (3/8 in. sqdr) (Item 135[\WP 0188 00)
Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)

Materials/Parts
Balance, Weight
(72582)
NSN 2815-01-082-2503
PN 5144888

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Powered Section Intake Plenum or Operators Cab Removed. (TM 55-1945-205-24-1-1)
Powered Section Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Fresh Water Cooling System Filter Removed.[[WP 0140 00)
Fresh Water Cooling System Drained.[(WP 0134 00)
Fresh Water Cooling System Heat Exchanger Removed.[(WP 0138 00)
Fuel Filter Cartridge Removed.[(WP 0079 00)
Fresh Water Pump Removed.
Camshaft Vibration Damper Removed [(WP 0063 00)
Front Balance Weight Cover Removed.[(WP 0076 00)
Fresh Water Pump Drive Gear Removed. (WP 0153 00)

REMOVE CAMSHAFT BALANCE WEIGHT

1. Removetwo screws (1) from balance weight (2).

006500 1



0065 00 TM 55-1945-205-24-1-2

2. Remove balance weight (2) from drive gear (3) and discard balance weight (2).
INSTALL CAMSHAFT BALANCE WEIGHT

1. Align new balance weight (2) on drive gear (3).

2. Install two screws (1) in balance weight (2).

3. Using torque wrench and socket set, torque screws (1) to 420 - 480 in-Ibs (47 - 54 N-m).
4. Install fresh water pump drive gear.[WP 0153 00)

5. Install front balance weight cover. [(WP 0076 0Q)

6. Install camshaft vibration damper [(WP 0063 00)

7. Install fresh water pump.[(WP 0152 00)

8. Install fuel filter cartridge.[(WWP.0079 Q0)

9. Install fresh water cooling system heat exchanger.[[WP 0138 00)

10. Install fresh water cooling system filter. (WP Q140 0Q)

11. Servicefresh water cooling system.[(WP 0133 00)

12. Install powered section engine hatch. (TM 55-1945-205-24-1-1)

13. Install powered section intake plenum or operators cab. (TM 55-1945-205-24-1-1)
14. Install main navigation mast. (TM 55-1945-205-24-1-1)

15. Install SINCGARS antenna. (TM 11-5820-890-10-8)

16. Perform operational checks. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT ACCESSORY DRIVE PULLEY
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Puller Kit, Universa (Cross Bar) (Item 99[\WWP 0188 00)
Wrench, Torque (100-600 ft Ibs) (Item 139 WP 0183 00)
Wrench Set, Socket (34in. sqdr) (Item 134 WP 0188 Q0)

Mallet, Rubber (Item 81[WP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54 \WWP 0188 00)

Materials/Parts

Pulley
(72582)
NSN 3020-01-286-3739
PN 5148959

Key
(72582)
NSN 5315-01-214-1876
PN 8926247

Qil, Lubricating, Engine, 10W (Item 25 WP 0187 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Main Navigation Mast Removed. (TM 55-1945-205-24-1-1)
Powered Section Operators Cab Removed. TM 55-1945-205-24-1-1)
Powered Section Intake Plenum Removed. (TM 55-1945-205-24-1-1)
Powered Section Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Fresh Water Cooling System Drained.[(WP 0134 00)
Fresh Water Cooling System Heat Exchanger Removed.[(WP 0138 00)
Forward Lifting Bracket Removed.[[WP 0139 00)

REMOVE CAMSHAFT ACCESSORY DRIVE PULLEY

1. Remove hex nut (1) and flat washer (2) securing camshaft accessory drive pulley (3) to camshaft (4).
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2. Attach puller to camshaft accessory drive pulley (3).
3. Remove camshaft accessory drive pulley (3) from camshaft (4). Discard camshaft accessory drive pulley (3).
4. Remove woodruff key (5) and discard.

INSTALL CAMSHAFT ACCESSORY DRIVE PULLEY

WARNING
@
CHEMICAL EYE PROTECTION

1. Coat camshaft (4) and new woodruff key (5) with engine lubricating oil.

WARNING
gﬁ
CHEMICAL EYE PROTECTION

2. Using arubber mallet, tap new woodruff key (6) into slot until seated on camshaft (4).

3. Install new camshaft accessory drive pulley (3) on camshaft (4).

4. Install hex nut (1) and flat washer (2) securing camshaft accessory drive pulley (3) to camshaft (4).
5. Using atorque wrench, torque nut (1) to 300 ft Ibs (407 N-m)

6. Install forward lifting bracket.

7. Install fresh water cooling system heat exchanger.[(WP 0138 00)

8. Servicefresh water cooling system[(WP 0133 00)

9. Instal powered section engine hatch. (TM 55-1945-205-24-1-1)
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10.

11

12.

13.

14

Install powered section intake plenum. (TM 55-1945-205-24-1-1)
Install powered section operators cab. (TM 55-1945-205-24-1-1)
Install SINCGARS antenna. (TM 11-5820-890-10-8)

Install main navigation mast. (TM 55-1945-205-24-1-1)

. Perform operational checks. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT IDLER GEARS
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130 WWP 018800)

Indicator, Dial (Item 67,\WP 0188 00)
Wrench, Torque (0-175 ft Ibs) (Item 138[\WWP 0188 00)

Materials/Parts
Cloth, Cleaning (Item 13[\WP 0187 00)

Personnel Required
Engineer 88L

Equipment Condition
Crankcase Breather Limiter Removed [(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Turbochargers Removed. (WP 0114 00)
Exhaust Manifolds Removed [(WP 0163 00)
Marine Gear Oil Cooler Removed. (TM 55-1945-205-24-1-3)

Fuel Cooler Removed.[(WP 0081 00)

Air Box Covers Removed.[(WP 0035 00)

Air Box Drains Removed.[[WP 0036 00)

Starting Motor Removed[{WP 0170 00)

Lube Oil Dipstick Tube Assembly Removed [(WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)

Marine Gear Oil Cooler Mounting Bracket Removed.[(WP 0164 00)
Lube Oil Cooler Removed [(WP 0128 00)

Engine Installed On Stand.

Electrical System Hour Meter Removed.[(WP 0167 00)
Electrical System Hour Meter Bracket Removed.[[WP 0168 00)
Raw Water Pump Removed.[(WP 0160 00)

Electronic Governor Magnetic Pick-Up Removed [(WP 0100 00)
Oil Pan Removed. [WP 0127°00)

Flywheel Removed [(WP 0069 00)

Flywheel Housing Removed WP 0069 00)
Rear Crankshaft Oil Seal Removed.[(WP 0061 00)

REMOVE IDLER GEAR AND HUB ASSEMBLY

1. Rotate engine crank shaft gear (1) until al gear train aligning marks are aligned.
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3.

Removeidler gear (4) from engine (5).

INSTALL IDLER GEAR AND HUB ASSEMBLY

1

2.

Verify that the alignment marks on camshaft gears (6) and the crankshaft gear (1) are properly positioned.
Install idler gear (4) flat against engine (5) with alignment marks aligned.

Install cap screw (2) and flat washer (3) onidler gear (4).

Place a cleaning cloth between camshaft gears (6) to stop gears (6) from rotating.

Using torque wrench, torque cap screw (2) to 80-90 ft |bs (108-122 N-m)

Remove cleaning cloth.

Using adial indicator check the backlash of the idler gear (4).

Verify that backlash is between 0.002 to 0.008 in. (0.00508 to 0.2032 cm) on new gears and does not exceed
0.010in. (0.0254 cm) on used gears.
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10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

NOTE

If tolerances are exceeded, camshaft gears will be replaced as a set.

Install rear crankshaft oil seal.[(WP 0061 QQ)
Install flywheel housing.[(\WP 0071 0Q)
Install flywheel.[(WP 0069 00)

Install oil pan (WP 0127 0Q)

Install electronic governor magnetic pick-up.L(WP 0100 00)

Install raw water pump. (WP 0160 00)

Install electrical system hour meter bracket.[(WP 0168 00)
Install electrical system hour meter. (WP 0167 0Q)
Remove engine from stand.[(WWP 0032 00)

Install lube il cooler. (WP 0128 00)

Install marine gear oil cooler mounting. (WP 0164 00)
Install overspeed governor.[(WP 0175 00)

Install lube oil dipstick tube assembly. (WP 0130 00)
Install starting motor (\WP 0170 00)

Install air box drains.

Install air box covers. (WP 0035 00)

Install fuel cooler.

Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
Install exhaust manifolds.

Install turbochargers.

Install air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter. (VWP 0106 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
CAMSHAFT IDLER GEAR
REPAIR

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Wrench, Torque (0-175 ft 1bs) (Item 138[WP 0188 00)
Wrench, Torque (150-750 in. lbs) (Item 142 \WWP 0188 00)
Wrench Set, Socket (3/8 in. sqdr.) (Item 135 WP 0188 00)
Press, Arbor, Hand Operated (Item 97[WP 0188 00)
Plate Kit, Gear Bear (Item 92[WP 0188 00)
Caps, Vice Jaw, Copper (Item 24[WWP 0188 00)
Scale, Tension (Item 111[WP 0188 00)
Apron, Utility (Item 8,[\WWP 0188 100)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[\WWP 0188 00)

Materials/Parts
Bolt
(72582)
NSN 5306-01-078-4981
PN 5103534
Qty 6
Cloth, Cleaning (Item 13[WP 0187 00)
Cleaning Compound (Item 10 WP 0187 00)
Lumber, Softwood, Dimension (2in. X 4in. X 6 ft Min Wooden Blocks) (Item 23[\WP 0187 00)
Qty 2
Dowel, Wood (Item 17[WWP 0187 00)

Cord, Fibrous (Item 15[\WWP 0187 00)
Oil, Lubricating, Engine, 10W (Item 25 \WP 0187 00)

Personnel Required
Engineer 88L

DISASSEMBLE IDLER GEAR AND HUB ASSEMBLY

1. Remove six self-locking bolts (1) from retainer (2) and discard.

2. Removeretainer (2) from idler gear and hub assembly (3).
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WARNING

S b

CHEMICAL EYE PROTECTION

3. Clean excess grease and oil from idler gear and hub assembly (3) with cleaner.

4. Placeidler gear and hub assembly (3) in an arbor press.

3

BLOCKS

d
=

5. Support idler gear and hub assembly (3) with steel blocks provided with the arbor press.

WARNING

Fa] (&

EYE PROTECTION MOVING PARTS
CAUTION

While removing and installing the hub, idler gear and bearings must be rotated to
prevent damage to bearings and bearing cups. Failure to comply could cause
damage to equipment.

6. Rotate gear (4) while pressing the hub (5) out of theidler gear bearing (6).

7. Removeidler gear (4) from the arbor press.
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8. Remove bearings (6) from idler gear (4).

9. Remove inner spacer ring (7) from hub (6).

10. Support idler gear (4) with wooden wedges.

CAUTION

Do not remove bearing cups unless bearings and bearing cups are to be replaced,
failure to comply may result in damage to equipment.

11. Using abrass drift and a hammer, tap the bearing cups (8) and spacer rings (9) out of idler gear (4).

CLEAN IDLER GEAR AND HUB ASSEMBLY

WARNING
%
CHEMICAL EYE PROTECTION

1. Clean al partsthoroughly using cleaning compound and cleaning cloth.

WARNING
%
CHEMICAL EYE PROTECTION

Do not exceed 40 PSI (276 kPa) when using compressed air for drying components.
Failure to comply could result in serious injury to personnel.

2. Dry dl parts thoroughly with compressed air.
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INSPECT IDLER GEAR AND HUB ASSEMBLY

1. Inspectidler gear (4) for corrosion, pitting or cracking. Replace damaged part.

2. Inspectidler hub (5) for corrosion, pitting, cracking and brinelling. Replace damaged part.

3. Inspect bearings (6) for corrosion, pitting, cracking and brinelling. Replace damaged part.

4. Inspect spacer rings (7, 9) for corrosion, pitting or cracking. Replace damaged part.

5. Inspect bearing cups (8) for corrosion, pitting, cracking and brinelling. Replace damaged part.

ASSEMBLE IDLER GEAR AND HUB ASSEMBLY

WARNING
= Fa
CHEMICAL EYE PROTECTION

1. Lubricate inner surface of idler gear (4) with lubricating oil.

2. Support idler gear (4), shoulder side down, on the bed of the arbor press.

WARNING
%
CHEMICAL EYE PROTECTION

3. Lubricate both bearing cups (8) with lubricating oil.
4. Position abearing cup (8), number side up, on theidler gear (4).
5. Using an arbor press, press the bearing cup (8) into theidler gear (4).

6. Install spacer ring (9) on face of bearing cup (8).

~

Position the other bearing cup (8), number side down, on theidler gear (4).

8. Using an arbor press, press the bearing cup (8) into the idler gear (4).
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9. Removeidler gear (4) from arbor press.

WARNING
%
CHEMICAL EYE PROTECTION

10. Lubricateidler gear hub (5) with lubricating ail.

11. Support idler gear hub (5) with steel blocks provided with the arbor press.

WARNING
%
CHEMICAL EYE PROTECTION

12. Lubricate both bearings (6) with lubricating oil.

13. Place bearing (6), numbered side up, on the hub (5).

WARNING

P&l £

EYE PROTECTION  MOVING PARTS

14. Using an arbor press, press bearing (6) on hub (5) until bearing (6) is flush with hub (5).

15. Turn hub (5) and bearing (6) over.

O

4 2 5
6 (B

16. Install inner spacer (7) over hub (5).
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17. Install idler gear (4) over hub (5) and bearing (6).

18. Place other bearing (6) numbered side up on hub (5).

WARNING

E TS

EYE PROTECTION MOVING PARTS

19. Using an arbor press, press bearing (6) onto hub (5) whilerotating idler gear and hub assembly (3).
20. Mount idler gear and hub assembly (3) in avice equipped with soft jaw vice caps.

21. Attach plates (10 and 11) to idler gear and hub assembly (3) with cap screw (12) and hex nut (13).
22. Using atorque wrench, torque cap screw (12) and hex nut (13) to 90 ft Ibs (122 N-m).

23. Attach plate (14) to idler gear and hub assembly (3) with three cap screws (15).

24. Using torque wrench and socket set, torque cap screws (15) to 160 in. Ibs (122 N-m).

25. Removeidler gear and hub assembly (3) from vise.
TEST BEARING PRELOAD

1. Mountidler gear and hub assembly (3) in vise by plate (11).

CORD
-~ TENSION

/ SCALE
Sy

(4

a. Cut apiece of dowel the same width astheidler gear and hub assembly (3).
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b. Tietwinearound dowel.

c. Wedgethe dowel in the teeth of idler gear and hub assembly (3).
d. Wraptwinearound idler gear and hub assembly (3) several times.
e. Attach other end of the twine to the tension scale.

NOTE
The bearing preload should measure between %2 Ib (0.23 Kg) and 4 Ib (1.8 Kg).

f.  Pull thetension scale to rotate idler gear and hub assembly (3) and observe the reading on the tension scale.

NOTE
The maximum difference between pulls is 2 Ib 11 0z (1.22 Kg).

0. Repeat step f three times.

2. Remove three cap screws (15) and plate (14) from idler gear and hub assembly (3).

3. Remove cap screw (12), hex nut (13) and plates (10 and 11) from idler gear and hub assembly (3).

4. Instal retainer (2) onidler gear and hub assembly (3).

5. Instal six new self-locking bolts (1) on retainer (2).

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
FLYWHEEL
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130[\WWP 0188 00)
Alignment Stud, Flywheel Housing (Item 5 \WP 0188 00)
Qty 2
Lifting Sling, Flywheel (Item 77[\WP 0188 00)
Hoist, Chain (Item 65[\WWP 0188 00)
Wrench, Torque (0-175 ft 1bs) (Item 138[WP 0188 00)
Gloves, Men's and Woman's (L eather Palm) (Item 53[\WWP 0188 00)

Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54 \WWP 0188 00)

Materials/Parts

Antiseize Compound (Item 06 \WP 0187 00)
Rags, Wiping (Item 28[\WP 0187 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-1

Equipment Condition
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Navigation Mast Assembly Removed. (TM 55-1945-205-24-1-1)
Operators Cab or Air Intake Plenum Removed. (TM 55-1945-205-24-1-1)
Powered Section Engine Hatch Removed. (TM 55-1945-205-24-1-1)
Marine Gear To Transfer Case Machinery Guard Removed. (TM 55-1945-205-24-1-1)
Marine Gear To Transfer Case Drive Shaft Removed. (TM 55-1945-205-24-1-1)
Marine Gear Drained. (TM 55-1945-205-24-1-3)
Electronic Control Valve Removed. (TM 55-1945-205-24-1-3)
Hydraulic Pump Removed. (TM 55-1945-205-24-1-1)
Marine Gear Oil Pump Removed. (TM 55-1945-205-24-1-3)
Marine Gear Removed. (TM 55-1945-205-24-1-3)

REMOVE FLYWHEEL

NOTE

The following procedure is typical for the removal and installation of the flywheel from both
the port and starboard engine.

1. Remove two flywheel bolts (1) 180° apart from one another.
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2. Install two flywheel housing alignment studs (2) in flywheel bolt holes.
3. Remove remaining ten flywheel bolts (1) and scuff plate (3) from flywheel (4).
4. Attach flywhedl lifting sling to flywheel (4).

5. Attach chain hoist to the flywhesl lifting sling to support the flywheel (4).

WARNING
L
HEAVY PARTS
6. Remove flywhed (4) from the crankshaft (5).
INSTALL FLYWHEEL
NOTE

New flywheel bolts should be used. If the old flywheel bolts are determined serviceable they
should be cleaned thoroughly before reuse.

The flywheel bolt tap depth in the 8V92 engine crankshaft has been shortened from 2.620
in. to 1.620 in., starting with engine serial number 8VF-3120. With this change the shorter
flywheel bolts can be used on the older engines. The longer bolts cannot be used
on the newer engines.

1. Attach flywheel lifting sling and chain hoist to the new flywheel (4).

2. Using the flywheel housing alignment studs (2), install the flywheel (4) on the crankshaft (5) and align the bolt
holes in the flywheel (4) with the bolt holes in the crankshaft (5).
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WARNING

]

i

CHEMICAL EYE PROTECTION
CAUTION

Do not allow grease to get between the flywheel and the crankshaft.
Maximum friction is required. Failure to comply may result in damage to engine.

3. Coat ten flywhed bolts (1) with antiseize compound.

WARNING

CHEMICAL EYE PROTECTION

4. Using wiping rag, wipe excess antisei ze compound from ten flywheel bolts (1)

5. Install scuff plate (3) on crankshaft (5).

WARNING

S Fa

CHEMICAL EYE PROTECTION

6. Install ten flywheel bolts (1) into the crankshaft (5).

7. Remove two flywheel housing alignment studs (2).

WARNING

S Fa

CHEMICAL EYE PROTECTION

8. Coat two flywheel bolts (1) with antiseize compound.
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WARNING

S Fa

CHEMICAL EYE PROTECTION

9. Using wiping rag, wipe excess antiseize compound from two flywheel bolts (2).

WARNING

2] Fa

CHEMICAL EYE PROTECTION

10. Install remaining two flywheel bolts (1) in the crankshaft (4).

11. Using torque wrench, torque flywheel bolts (1) to 50 ft Ibs (68 N-m).

12. Turn flywheel bolts (1) an additional 90° to 120° to obtain the proper clamping.
13. Install marine gear. (TM 55-1945-205-24-1-3)

14. Install marine gear oil pump. (TM 55-1945-205-24-1-3)

15. Install hydraulic pump. (TM 55-1945-205-24-1-1)

16. Install electronic control valve. (TM 55-1945-205-24-1-3)

17. Service marine gear. (TM 55-1945-205-24-1-3)

18. Install marine gear to transfer case drive shaft. (TM 55-1945-205-24-1-1)

19. Install marine gear to transfer case machinery guard. (TM 55-1945-205-24-1-1)
20. Install powered section engine hatch. (TM 55-1945-205-24-1-1)

21. Install operators cab or air intake plenum. (TM 55-1945-205-24-1-1)

22. Install navigation mast assembly. (TM 55-1945-205-24-1-1)

23. Install SINCGARS antenna. (TM 11-5820-890-10-8)

24. Perform operational checks. (TM 55-1945-205-10-1)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
FLYWHEEL
REPAIR

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130\WP 018800)
Torch Set, Cutting and Welding (Item 132[WP 0188 00)
Goggles, Plate, Welders (Item 55 WP 0188 00)
Mittens, Heat Protective (Item 83[WWP 0188 00)
Tongs, Blacksmiths (Item 128[WP 0188 G0)
Apron, Utility (Item 8\WP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[WP 0188 00)

Materials/Parts
Lumber, Softwood, Dimension (2 in. X 4 in. X 6 ft Min Wooden Blocks) (Item 23[\WWP 0187 00)
Qty 2
Cleaning Compound (Item 10\WP 0187 00)
Rags, Wiping (Item 28[\WP 0187 00)

Personnel Required
Engineer 88L

DISASSEMBLE FLYWHEEL

1. Support the flywheel (1) on awooden wedge just dightly smaller than the ring gear (2) with the ring gear
facing down.
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WARNING

i

EYE PROTECTION
NOTE

Note the direction of the chamfer on the ring gear.

2. Using abrassdrift and ahammer, drive the ring gear (2) off of the flywheel (1), working your way around thering
gear (2) and being careful not to bind the ring gear.

CLEAN FLYWHEEL

WARNING

S Fa

CHEMICAL EYE PROTECTION

1. Using wiping rag and cleaning compound, clean flywheel (1) and ring gear (2).

WARNING

S Fa

CHEMICAL EYE PROTECTION

Air pressure should not exceed 40 PSI (276 kPa). Failure to comply could result in
serious injury to personnel.

2. Dry partsusing compressed air.
INSPECT FLYWHEEL
1. Inspect ring gear (2) for cracks or excessive wear. Replace defective part.

2. Inspect butt end of the crankshaft and the flywheel contact surfaces for fretting or brinelling. Replace
defective part.

3. Inspect bolt holesin the flywheel to ensure they are not out of round or damaged. Replace defective part.
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ASSEMBLE FLYWHEEL

1. Support flywheel (1), ring step side up, and ring gear (2) on ametal surface.

WARNING
HOT AREA EYE PROTECTION

2. Using torch set and heat protective mittens, flash heat the ring gear uniformly.
3. Using tongs, place ring gear (2) over flywheel (1) with the chamfer on the ring gear facing the correct direction.

4. Using aball peen hammer, tap the ring gear (2) onto the flywheel (1) ensuring the ring gear is completely seated
on the flywheel.

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
FLYWHEEL HOUSING

REPLACEMENT
INITIAL SETUP:
Tools Materials/Parts (Continued)
Tool Kit, General Mechanic's Screw, Cap, Hexagon Head
(Item 130[WP 0I88 00) (72582)
Alignment Stud, Flywheel Housing NSN
(Item 5,[WP 0188 00) PN 5148999
Apron, Utility (Item 8[WP 0188 00) Qty 3
Gloves, Chemical (Item 52 WP 0188 00) Screw, Cap, Hexagon Head
Goggles, Industrial (Item 54[ WP 0188 00) (55380)

Wrench, Torque (0-175 ft |bs) NSN 5306-00-865-4942

(Item 138[WP 0188 100) PN 271570
Wrench, Torque (150-750 in. Ibs) Qty 2

(Item 142 WP 0188100) Screw, Cap, Hexagon Head
Wrench Set, Socket (3/8in. sgdr.) (06085)

(Item 135[WP0188100) NSN 5306-01-345-9028

Bolt, Eye (Item 12[WP 0188 00) PN 8297582
Qty 2 Qty 6
Sling 5300 Ibs 6 ft (Green) Screw, Cap, Hexagon Head
(Item 118,[WWP 0188 00) (72582)
Qty 4 NSN 5306-01-084-4413
Shackle, %2in., 2 ton (Item 115 WP 0188 00) PN 5103530
Qty 4 Screw, Cap, Hexagon Head
(80204)

Materials/Parts
Housing, Flywheel

NSN 5305-00-071-2076
PN B1821BH050C325N

(72582)
NSN 2815-01-332-1960
PN 8925167

Gasket
(72582)
NSN 5330-01-058-0584
PN 5144875

Gasket
(72582)
NSN 5330-01-088-5984
PN 5104507
Qty 3

Gasket
(72582)
NSN 5330-01-079-9963
PN 5104506

Screw, Cap, Hexagon Head
(72582)
NSN 5306-00-894-2381
PN 5121466

Qty 4

Qty 6

Screw, Cap, Hexagon Head
(80204)
NSN 5305-00-068-0510
PN B1821BH038C100N
Qty 6

Oil, Lubricating, Engine, 10W
(Item 25[WP0I8700)

Grease, Automotive and Artillery

(Item 20 [WPOIB7 00)

Sealing Compound, (Pipe Sealant)

(Item 29[WPOI8700)
Sealing Compound, (Ultra-Blue)
(Item 30[WPOI8700)

Cloth, Abrasive (Item 12[WP 0187 00)

Personnel Required

0071001
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Equipment Condition
Crankcase Breather Limiter Removed [(WP 0106 00)
Air Inlet Collector Assembly Removed.[(WP 0104 00)
Turbochargers Removed. [WP Q114 00)
Blower Drive Shaft And Spring Removed.[[WP 0109 00)
Exhaust Manifolds Removed [(WP 0163 00)
Marine Gear Oil Cooler Removed. (TM 55-1945-205-24-1-3)
Fuel Cooler Removed.[(WP 0081 00)
Air Box Covers Removed.[(WP 0035 00)
Air Box Drains Removed.[(WP 0036 00)
Starting Motor Removed[(WP 0170 00)
L ube Oil Dipstick Tube Assembly Removed [(WP 0130 00)
Overspeed Governor Removed [(WP 0175 00)
Marine Gear Oil Cooler Mounting Bracket Removed.[(WP 0164 00)
Lube Oil Cooler Removed [(WP 0128 100)

Engine Installed On Stand. (WP 003200)
Electrical System Hour Meter Removed.[(WP 0167 00)

Electrical System Hour Meter Bracket Removed.[(WP 0168 Q0)
Raw Water Pump Removed.[(WP 0160 00)

Electronic Governor Magnetic Pick-Up Removed [((WP Q100 00)
Oil Pan Removed[(WP 0127 00)

Flywheel Removed [(WP 0069 00)

REMOVE FLYWHEEL HOUSING

WARNING

NIEE

HEAVY PARTS EYE PROTECTION

1. Install two lifting eye boltsin flywheel housing (1).

LIFTING
EYE
BOLTS
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WARNING

v

HEAVY OBJECTS

2. Support flywheel housing (1) with a crane, slings and shackles from lifting eye bolts.

NOTE

Do not reuse the old cap screws that secure the flywheel housing to the engine block in this
task, tag and mark all screws and bolts throughout this task so that they may be matched
with new cap screws to be installed in their proper location.
3. Remove two cap screws (2), lock washers (3), flat washers (4) and |eft bank bracket (5).
4. Remove two cap screws (6), lock washers (7), flat washers (8) and right bank bracket (9).

5. Remove six cap screws (10) and washers (11) from flywheel housing (1).

6. Remove six cap screws (12) and lock washers (13) from flywheel housing (1).
7. Remove four cap screws (14) and washers (15) from flywheel housing (1).

8. Remove three cap screws (16) and washers (17) from flywheel housing (1).
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9. Remove five cap screws (18) and lock washers (19) from access cover (20).

10. Remove cap screw (21) and copper washer (22).
11. Remove access cover (20).
12. Remove gasket (23) and discard.

13. Remove three hex nuts (24), lock washers (25), cap screws (26) and washers (27) from access cover (28).

14. Remove two cap screws (29) and lock washers (30).
15. Remove cap screw (31) and washer (32).
16. Remove access cover (28).

17. Remove gasket (33) and discard.
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18. Remove two cap screws (34) and lock washers (35) from access cover (36).

19. Remove three cap screws (37) and lock washers (38) from access plate (36).

20. Remove cap screw (39), copper washer (40) and hex nut (41).

21. Remove access plate (36).

22. Remove gasket (42) and discard.

23. Remove two cap screws (43) and lock washers (44).
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24. Remove cap screw (45) and washer (46) from air box drain retaining clip (47).

CAUTION

The screw inside the access hole must be removed. Failure to remove the cap screw
will result in the flywheel housing being cracked and rendered unserviceable.

25. Remove cap screw (48) from access hole.
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26. Install four aligning studs into the engine block (49).

ALIGNING STUDS

WARNING

4
m

HEAVY PARTS

27. Using dlings, shackles and crane, remove flywheel housing (1) from the back end of engine (49).
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WARNING

S Fa

CHEMICAL EYE PROTECTION

28. Remove gasket (50) from engine rear end plate (51) and discard.

WARNING

Fa

EYE PROTECTION

29. Using aputty knife, clean gasket residue from rear end plate (51) and flywheel housing (1).

30. Remove plugs (52 and 53) from flywheel housing (1).

31. Remove slings and shackles from flywheel housing (1).
32. Remove rear crankshaft oil seal.[(\WP 0061 00)
33. Removelifting eye bolts from flywheel housing (1).

34. Discard flywheel housing (1).
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INSTALL FLYWHEEL HOUSING

WARNING

ws| Pl

CHEMICAL EYE PROTECTION
CAUTION

Crankshaft must be clean and smooth. Failure to follow procedures can cause
damage to oil seal lip.

NOTE
Polishing motion should be clockwise around end of crankshaft.

1. Polish end of crankshaft (54) with abrasive cloth wet with engine [ubricating oil.

WARNING

< Pl

CHEMICAL EYE PROTECTION

2. Lubricate gear train teeth (55) with engine lubricating oil.

3. Install new crankshaft rear oil seal.[(WP 0061 00)
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WARNING

S Fa

CHEMICAL EYE PROTECTION

4. Coat threads on pipe plugs (52 and 53) with pipe sealing compound,.

LIFTING
g EYE BOLT

5. Install pipe plugs (52 and 53) in flywheel housing (1).

6. Install two lifting eye bolts on new flywheel housing (1).

WARNING

S Fa

CHEMICAL EYE PROTECTION

7. Apply ultrablue sealing compound to seal surface of engine block end plate (51).
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8. Install new gasket (50) on engine block end plate (51).

WARNING

2] Fa

CHEMICAL EYE PROTECTION

9. Apply ultrablue sealing compound to gasket (50).

WARNING

S FE

CHEMICAL EYE PROTECTION

10. Coat thelip of the crankshaft oil seal with engine lubricating oil.

11. Attach slings and shackles to lifting eye bolts.

WARNING

(3]

HEAVY PARTS

12. Using crane, slings and shackles, install new flywheel housing (1) over aligning studs on back of engine (49) and
crankshaft (54).
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007100

13. Install new cap screw (48) into access hole.

14. Install cap screw (45) and washer (46) through air box drain retaining clip (47).

15. Install two new cap screws (43) and lock washers (44) into flywheel housing (1).
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WARNING

S Fa

CHEMICAL EYE PROTECTION

16. Apply ultrablue sealing compound to new gasket (42).

17. Install new gasket (42) on flywheel housing (1).

18. Install access plate (36) on flywheel housing (1).

19. Install cap screw (39) through access cover (36), flywheel housing (1), copper washer (40) into hex nut (41).
20. Install three cap screws (37) and lock washers (38) through access plate (36) and into flywheel housing (1).

21. Install two cap screws (34) and lock washers (35) through access plate (36) and into flywheel housing (1).

WARNING

CHEMICAL EYE PROTECTION

22. Apply ultrablue sealing compound to flywheel housing (1) and access plate (28).
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23.

24,

25.

26.

27.

28.

29.

Install new gasket (33) on flywheel housing (1).
Install cap screws (31) and lock washers (32) through access cover (28) and into flywheel housing (1).
Install two cap screws (29) and lock washers (30) through access cover (28) and into flywheel housing (1).

Install three cap screws (26), copper washers (27), lock washers (25) and hex nuts (24) through access cover (28)
and into flywheel housing (1).

Install four new cap screws (14) and lock washers (15) into flywheel housing (1).

Install three new cap screws (16) and lock washers (17) into flywheel housing (1).

WARNING

S Fa

CHEMICAL EYE PROTECTION

Coat six new cap screws (10) with sealing compound.
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30. Install six cap screws (10) and lock washers (11) into flywheel housing (1).

31. Remove dlings, shackles, two lifting eye bolts and four aligning studs.

o
=
-
L
-

n
—
[N
> O
W

ALIGNMENT
STUDS

32. Install six new cap screws (12) and lock washers (13) into flywheel housing (1).
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33. Install two cap screws (2), lock washers (3), flat washers (4) and left bank bracket (5) on flywheel housing (1).

34. Install two cap screws (6), lock washers (7), flat washers (8) and right bank bracket (9) on flywheel housing (1).

NOTE

The tightening sequence is different from the torquing sequence. The two different
sequences must be followed for the flywheel housing to align properly.

35. Using flywheel housing tightening sequence diagram, snug all mounting bolts in the specified order.

FLYWHEEL TIGHTENING
SEQUENCE DIAGRAM
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NOTE

During the following procedures, use of a torque sequence diagram shall be used for torque
of cap screws 1-33.

36. Using torque wrench, torque the first six cap screws in flywheel housing to 90-100 ft Ibs (122-136 N-m).

FLYWHEEL HOUSING TORQUE SEQUENCE DIAGRAM
37. Using torque wrench and socket set, torque the seventh through ninth cap screws to 480-540 in. |bs (54-61 N-m).

38. While one soldier turnsthe crankshaft screw (55) clockwise the other soldier, using torque wrench, socket set and
atorgue sequence diagram, torques the tenth through twelfth cap screws to 480-540 in. Ibs (54-61 N-m).

39. Using torque wrench and socket set, torque the thirteenth through twenty seventh cap screwsto
300-360 in. Ibs (34-41 N-m).

40. Using torque wrench and socket set, torque cap screw (45) on the right side of the engineto
480-540 in. Ibs (54-61 N-m).
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41. Using torque wrench and socket set, torque the twenty eighth cap screw on the flywheel housing to
360-420 in. Ibs (41-47 N-m).

FLYWHEEL HOUSING TORQUE SEQUENCE DIAGRAM

42. Using torque wrench, torque the twenty ninth through thirty-third cap screwsto 137-147 ft Ibs (186-199 N-m).

WARNING

we| Pl

CHEMICAL EYE PROTECTION

43. Apply ultrablue sealing compound to flywheel housing (1) and to access cover (20).

44. Install new gasket (23) on flywheel housing (1).

45, Install access cover (20) on flywheel housing (1).
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46. Install cap screw (21) through copper washer (22), access cover (20) and gasket (23).
47. Instal five cap screws (18) and lock washers (19).

48. Using torque wrench and socket set, torque cap screws (18 and 21) to 300-360 in. lbs (34-41 N-m).
49. Using torque wrench and socket set, torque cap screws (28 and 29) to 300-360 in. Ibs (34-41 N-m).
50. Instal flywheel.[(WP 0069 00)

51. Install oil pan.

52. Install electronic governor magnetic pick-up. (WP 0100 00)

53. Install raw water pump. (WP 0160 00)

54. Install electrical system hour meter bracket. (WP 0168 00)

55. Instal electrical system hour meter. (MWP 0167 00)

56. Remove from stand [(WP 0032 00)

57. Install lube ail cooler.[(WP 0128 00)

58. Install marine gear oil cooler mounting bracket.

59. Install overspeed governor.[(WP 0175 00)

60. Install lube ail dipstick tube assembly. (WP 0130 00)

61. Install starting motor (\WP 0170 00)

62. Install air box drains.

63. Install air box covers. (WP 0035 00)

64. Install fuel cooler. (WP 0081 00)

65. Install marine gear oil cooler. (TM 55-1945-205-24-1-3)

66. Install exhaust manifolds. (WP 0163 00)

67. Install blower driveshaft and spring. (WP 0109 00)

68. Install turbochargers.

69. Install air inlet collector assembly.[(WP 0104 00)

70. Instal crankcase breather limiter. (WP 0106 00)

END OF WORK PACKAGE
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GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
PISTON AND LINER ASSEMBLY
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools

Tool Kit, General Mechanic's

(Item 130 WP 0188 00)
Liner Puller, (Item 78,\WWP Q188 00)
Wrench, Torque (0-175 ft Ibs)

(Item 138[WP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[WP 0188 00)
Bracket, Mounting (Item 17 WP 0188 00)

Materials/Parts

Gasket
(72582)
NSN 5330-00-911-4628
PN 5117242

Insert, Standard
(72582)
NSN 2815-01-058-0254
PN 5148501

Sedl
(72582)
NSN 5330-01-054-2267
PN 8927189

Cloth, Cleaning (Item 13[WP 0187 00)

Qil, Lubricating, Engine, 30W
(Item 26,WP 018700)

Personnel Required
Engineer 88L (2)

Equipment Condition
Crankcase Breather Limiter Assembly Removed.
(WP 0106 00)
Air Inlet Collector Assembly Removed.
(WP 0104 00)
Turbocharger Removed.[(WP 0114 00)
Exhaust Manifold Removed.[(WP 0163 00)

Marine Gear Oil Cooler Removed.
(TM 55-1945-205-24-1-3)

Equipment Condition (Cont’d)

Fuel Cooler Removed.[(WP 0081 00)

Air Box Covers Removed.[(WP 0035 00)

Air Box Drains Removed [(WP 0036 00)

Starting Motor Removed.[(WP 0170 00)

Lube Oil Dipstick Tube Assembly Removed.
(WP 0130 00)

Marine Gear Oil Cooler Mounting Bracket
Removed.[(WP 0164 00)

L ube Oil Cooler Removed [((WP 0128 00)

Engine Installed On Stand. [(WP 0032 00)

Water Pump Bypass Tubes Removed.

Cylinder Head Poppet Valve Rocker Arm Covers

Removed [(WP 0043 00)
Cylinder Head Poppet Valve Rocker Arms
Removed [(WP 0048 00)
Overspeed Governor Removed [((WP 0175 Q0)
Electronic Governor Actuator Rod Removed.

(WP 0097 00)
Governor Actuator Removed [(WP 0098 00)
Fuel Pump Removed [(WP 0094 00)
Air Intake Housing Removed. [((WP 0103 00)
Blower Drive Shaft Removed.[(WP 0109 00)
Blower Removed.[(WP 0110 00)
Heat Exchanger Removed.[(WP 0138 00)
Starboard Thermostat Housing Removed.

(WP 0144 00)
Port Thermostat Housing Removed.[(WP 0145 Q0)
Fuel Injector Control Tube And Lever Removed.

(WP 0086 00)
Cylinder Heads Removed [(WP 0046 00)
Lube Oil Pan Removed.[(WP 0127 Q0)

Lube Qil Pressure Regulator Valve Removed.

(WP 0123 00)

Lube Oil Pressure Relief Valve Removed.

(WP 0125 00)

REMOVE PISTON AND LINER ASSEMBLY

Piston and liner assembly components should be matched and marked during removal to
ensure that they are installed in the same position.

1. Rotate engine (1) so bottom sideis up.
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2. Removethe ail distribution inlet tube and screen assembly (2).
a. Remove two cap screws (3) and lock washers (4) from oil distribution inlet tube and screen assembly (2).
b. Remove two cap screws (5) and lock washers (6) from oil distribution inlet tube and screen assembly (2).
c. Remove oil distribution inlet tube and screen (2) as an assembly.
d. Remove and discard gasket (7).

3. Rotate engine (1) so thetop sideis up.

4. Lower the piston (8) to just above the air inlet ports (9).

5. Insert liner puller into the cylinder liner air inlet ports (9).
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6. Raisethe piston (8) until it makes contact with the liner puller tool and pushes the liner puller tool to the top of
theair inlet port (9).

7. Rotate engine (1) so bottom sideis up.

8. Continue the rotation of the crankshaft and push the piston and liner assembly (10) out of the block (1).

9. Remove two rod cap hex nuts (11) connecting rod cap (12) and lower half of bearing (13).
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CAUTION

Do not allow the piston to fall out of the cylinder liner. Failure to comply may result
in damage to equipment.

If the rings are allowed to expand after being removed from the cylinder liner, they
must be replaced.

11. Havethe other soldier catch the piston and liner assembly (10).

12. Remove two cylinder liner seal rings (14) from engine block (1) and discard.

13. Remove liner insert (15) from engine block (1) and discard.
14. Repeat steps 1 thru 13 to remove remaining seven pistons and liner assemblies.
INSTALL PISTON AND LINER ASSEMBLY

1. Install two new cylinder liner seal rings (14) into block (1).
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WARNING
%
CHEMICAL EYE PROTECTION

2. Apply lubricating oil to inner surface of the liner seal rings (14).
3. Install new liner insert (15) into counter bore of engine block (1).

4. Push the piston (8) up into the cylinder liner (16) until the compression rings pass the liner ports (9).

WARNING

S Fa

CHEMICAL EYE PROTECTION

5. Coat the connecting rod bearings (13) with lubricating oil.

11

6. Install the upper half of bearing (13) onto connecting rod (17).
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7. Oneengineer inserts the piston and liner assembly (10).

8. Position crankshaft journal (18) at the bottom of its stroke.

WARNING

S FE

CHEMICAL EYE PROTECTION

9. Lubricate crankshaft journal (18) with lubricating oil.

10. The other engineer guides the connecting rod (18) onto the crankshaft journal (17).
11. Install lower half of bearing (13) in connecting rod cap (12).

12. Install connecting rod cap (12) onto connecting rod (17).

13. Install two hex nuts (11).

14. Using torque wrench, torque hex nuts (11) to 70 ft Ibs (95 N-m).

15. Install mounting bracketsto hold liner into place.

16. Repeat steps 1 thru 14 to install remaining seven piston and liner assemblies.

17. Rotate engine (1) so that bottom is up.

18. Install the il distribution inlet tube and screen assembly (2).

a Instal new gasket (7).
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

35.

36.

37.

38.

39.

41.

b. Position ail distribution inlet tube and screen assembly (2) on engine (1).
c. Install two lock washers (6) and cap screws (5) in oil distribution inlet tube and screen assembly (2).
d. Tighten cap screws (5).

e. Install two lock washers (4) and cap screws (3) in oil distribution inlet tube and screen assembly (2).

—h

Tighten cap screws (3).

Install lube oil pressure relief valve. (WP 0125 00)

Install lube oil pressure regulator valve. (WP 0123 00)

Install lube oil pan. (WP 0127 0Q)

Install cylinder heads. (WP 0046 00)

Install fuel injector control tube and lever. [(WP 0086 00)
Install starboard thermostat housing. (\WP 0144 0Q)

Install port thermostat housing. (WP 0145 00)

Install heat exchanger.

Install blower. (WP 0110 00)

Install blower drive shaft. (WP 0109 00)

Install air intake housing. (WP 0103 00)

Install governor actuator. (MWP 0098 0Q)

Install electronic governor actuator rod. (WP 0097 00)

Install overspeed governor.[(WP 0175 00)

Install cylinder head poppet valve rocker arms. (WP 0048 00)
Install cylinder head poppet valve rocker arm covers. (WP 0043 00)
Install water pump bypass hose. (WP 0148 00)

Install fuel pump. (WP 0094 00)

Remove engine from stand [WP 0032 00)

Install lube oil cooler.[WWP 0128 00)

Install marine gear oil cooler mounting bracket.
Install lube oil dipstick tube assembly.[(WP 0130 00Q)

Install starting motor. [(\WP 0170 00)
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42.

43.

44,

45,

46.

47.

48.

49,

Install air box drains.

Install air box covers. (WP 0035 00

Install fuel cooler. (WP 0081 0Q)

Install marine gear oil cooler. (TM 55-1945-205-24-1-3)
Install exhaust manifold.

Install turbocharger.

Install air inlet collector assembly.[(WP 0104 00)

Install crankcase breather limiter assembly. (WP 0106 00

END OF WORK PACKAGE
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0073 00

GENERAL SUPPORT MAINTENANCE

CAUSEWAY FERRY
PISTON AND CYLINDER LINER
REBUILD

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 130\WP 018800)
Blaster, Uneven Surface (Glass Bead) (Item 9[WWP 0188 00)
Wrench, Torque (0-175 ft Ibs) (Item 138[\WWP 0188 00)
Vice, Machinist’s (Item 133[WP 0188 00)
Caps, Vice Jaw (Item 24[WP 0188 00)
Brush, Wire Scratch (Item 21[WP 0188 00)
Gloves, Chemical (Item 52 WP 0188 00)
Goggles, Industrial (Item 54[WP 0188 00)
Liner Puller, (Item 78 WP 0188 00)
Reconditioning Tool, Piston Ring Groove (Item 103[WWP 0188 00)

Gage, Groove (Item 46 \WP 0188 00)

Installer, Piston Pin Retainer (Item 72[\WP 0188 00)
Tester, Vacuum Gage (Item 125[\WWP 0188 00)

Body, Cylinder Hone (Item 10[\WWP 0188 G0)

Stone, Abrasive, Cylinder Hone (Item 121[WP 0188 G0)

Compressor, Ring (Item 28[\WP 0188 00)

Alignment Tool, Piston Pin (Item 07 WP 0188 00)

Gage, Cylinder (Item 44[WP 0188 00)

Setting, Master, Dial Bore Gauge (Item 114WWP 0188 00)
Gage, Master Ring (Item 49 WP 0183 00)

Remover and Replace (Ring Expander) (Item 1041WWP 0188 00)
Gage Set, Piston (Item 40[WP 0188 00)

Bracket, Mounting (Hold Down Clamp) (Item 17[\WWP 0188 00)
Gage, Cylinder (Item 43[WP 0188 00)

Degreaser (Tank, Cleaning) (Item 32[WWP 0188 00)

Materials/Parts
Parts Kit, Linear Actuating Cylinder Assembly
(72582)
NSN 3040-01-361-8202
PN 23514258
Qty 8
Cloth, Cleaning (Item 13[WWP 0187 00)
Qil, Lubricating, Engine, 10W (Item 25 \WP 0187 00)
Cleaning Compound (Item 10 WP 0187 00)

Lumber, Softwood, Dimension (2in. X 4in. X 6 ft Min Wooden Blocks) (Item 23[WWP 0187 00)

Qty 2

Personnel Required
Engineer 88L (2)

DISASSEMBLE PISTON AND LINER ASSEMBLY
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CAUTION

Once the piston has been removed from the liner, if the rings are allowed to expand,
they must be replaced. Failure to comply could result in damage to the
piston ring grooves.

NOTE

Piston and liner assembly components should be matched and marked during disassembly
to ensure that they are assembled in the same order.

This task is typical for the rebuilding of all eight piston and liner assemblies.

1. Slidethe piston (1) out through the bottom of the cylinder liner (2).

3
3. 4
\ )
9 « )
8 %
6\

2. Remove the pistonrings (3, 4 and 5).
a.  Securethe connecting rod (6) in avice equipped with soft vice caps.
b. Remove the piston rings (3, 4 and 5) by using ring expander J 8128.
c. Discard pistonrings (3, 4 and 5).
3. Remove the connecting rod (6).
a Using anarrow chisel or punch, punch