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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 |bs 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.

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 thismanual. 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
Through 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 glovesand 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.

ICE BUILDUP
Cold weather operations could create ice buildup on exposed surfaces producing hazardous footing conditions. Use
extreme care when operating under icing conditions; death or seriousinjury to personnel could occur.
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SAFETY WARNING ICONS

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.

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.

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 2 - Hand with fingers caught between gears shows that the moving
parts of the equipment present a danger to life or limb.
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SAFETY WARNING ICONS- CONTINUED

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

SLICK FLOOR
AXN | VEST - Life preserver on human figure shows life preserver must be worn to
prevent drowning.
VEST

HAZARDOUS MATERIAL WARNING ICONS

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

CHEMICAL

A

EXPLOSION

EXPLOSION - Rapidly expanding symbol shows that the material may explode if
subjected to high temperatures, sources of ignition or high pressure.

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

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

VAPOR - Human figure in a cloud shows that material vapors present a danger to life
or health.

c/d blank
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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 2028-2 (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 website. Fill out the form and click on “SUBMIT". Using this form on the AEPS
website will enable us to respond quicker to your comments and better manage the DA Form 2028
program. You may also mail, E-mail or fax your letter, DA Form 2028-2, or DA Form 2028 directly to:
Commander, U.S. Army Tank-Automotive and Armaments Command, ATTN: AMSTA-LC-CIP-WT, Rock
Island, IL 61299-7630. The E-mail 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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NOE FUNCHIONING ...ttt bbb e sb e e L...0059 00
Operators Cab Circuit Breaker Panel, No Voltage at Test Jacks When Using Built In

Test Switch 3A3SL 1N ANY POSITION ....cooiiiiiiiieiieese e 0060 00
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Raw Water Cooling System Sea Chest Zinc Anodes, Replacement ..........ccoceeeveveeeivneenennns 0102 00
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Drive Train Engine Oil Filter Adaptor, REPIACEMENT ..........ccevvveueveveeeeeereeeeeretee e [.0124060
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Pump-Jet Expansion Tank, Cleaning .........cccocoereeeineeineeere et s e 0134 00
Pump-Jet Expansion Tank, REPIACEMENT .........c.c.cuueveiveveieeeeceeeeeeeeeetee et eeies st senaend [.013500
HYAraulic SYSIEM, VENE «.....coovceiceeeeceeecte ettt sae st ettt saes e s e [ 013600
Hydraulic SyStem, AGJUSIMENE ............cevecuicteeecie et et este sttt es e ssses s s s esessssseaenans [L013700
Hydraulic System FIOW, AGJUSIMENL .........c.cceieueieeeeieeeeeeeeeeeeeeeeseeeeseesesesessessesesas s senaesans [.013800
Hydraulic Steering System, AQJUSIMENT .........c.cueveueveueieceeieeeeeeeeeieeseseesesesses s s sesseseneasd [.0139 00
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Hydraulic System Reservoir, Draining and Cleaning .........ccccoceoeoeeonerienenesesieseeseesenend 0142 00
Hydraulic System ReSErVOir, SENVICING ......ccoorerererineie e sesee e sre e see e sreneas 014300
Hydraulic System Filter Elements, REDIGCEMEN ........ccccecveuicuicrereieeeree e eesened [014400
Hydraulic System Reservoir, REDIACEMENT ..........cccceueveveierereeeieeee et [.014500
Hydraulic System Return Filter, REPIACEMENT .......c.cccuevvieiuiveieiieicreee et [.0146 00
Hydraulic System Reservoir Breather/Filler, Replacement .........cccooeiinrinininencnenenend 014700
Hydraulic System Reservoir Sight Gauge, Replacement ..........ccoevereneneneieeneniese s ..0148 00
Hydraulic System Reservoir To Hydraulic Pump Suction Hose, Replacement .................. 014900
Hydraulic System Pump To Pressure Filter Tube, Replacement ...........cocoveiiinicienennnn 0150 00
Hydraulic System Way-Valve Port M To Pump-Jet Manifold Port H Hydraulic

Line, REPIGCEMENT ......oouiii it e e e 0 00
Hydraulic System Way-Valve Port N To Pump-Jet Manifold Port J Hydraulic

Line, REPIGCEMENT ......oouiii ettt e e 0 00
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Hydraulic PUMP, REDEIT .......c.ccevcueveveieete ettt tesae et es s ses s aes s es s en s st s snaes [ 016400
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Hydraulic Hand PUump, REPIACEMENT .........c.cuevecueiceeiceeieeeeieere et [.0166 00
Hydraulic Hand PUmMp, BIEEAING ......ccoiiiiiiiieieiereere et en 0167 00
Hydraulic Way-Valve, REplacement ..........ccooioeiririnenire e s 0168 00
Hydraulic Way-ValVe, REDAIT .........cc.cocucueeueieeeeeeeeteeeeee e stes e tes s aes s ses s aes st [.016900
Hydraulic System 3/2 Ball Valve, REPIaceMENt ..........covcveeeceeeceeeeteee e [.0I7000
Pump-Jet Planetary Gearing Feedback Unit, Replacement ..........cccoccueeeeeecucveeecvereisenenns [ 017100
Alternator Belt Guard, Removal and INStallation ..........cccoeeeereieieineeensese s [017200
Alternator Drive Belts, REDIBCEMENT .........ccovecuevereeeeeecte ettt sttt et [L017300
AErNator, REPIACEIMENT ..........c.ccuevcueiiteeeiee e tee et es e tes ettt sttt esa st enae s [L017400
Alternator Drive Belts, AQJUSIMENT ..........c.cueeeueieeeeceeeeceeeeetee et ves et esse st ense s [L.0I7500
Engine Exhaust System, Removal, Inspection and Installation ..............ccceeeeceieeecececnnne. [ 0176 00
Engine Exhaust Muffler, REpIACEMENt ...... ..o e 0 00
Bilge Pump Float Switch, Cleaning and TeStING ........cocccoerererinene e 0178 00
Bilge Pump Check Valve, Removal, Cleaning, Inspection and Installation ....................... [0I7900
Bilge Float Switch With Guard, Replacement .........coooeieeeireriene e s ..0180 00
Bilge Check Valve, REPIACEMENL ..........ccevcueveieeieeieieeeeieeeeee e ses e es e en e sesae e [.0I81 00
Bilge PUMP, REPIGCEMENT .......cvuvecveceecve ettt [ 018200
Fuel System Filler Neck Strainer, Removal, Cleaning and Ingtallation ............ccc.ccecuevennee. 018300
Fuel System Tank, INSpection FOr WELEY ..o ..0184 00
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Fuel System Tank, INSPECtion, INLEMNEL ...........ccccueveveeeeieeeeeeeeeeeeeee e ese e [.0187 00
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Fuel System Filler Neck Check Valve, REPIECEMENT .........cccvivevicieecreeeceeeeee e
Fuel System Ball Valve, REPIaCEMEN .........ccooiiiiiieieereeeee e ..0190 00
Fuel System Tank Sight Level, REPIGCEMENE ..........cccoueveieereeieeceeee et (019100
Fuel System Tank Sight Level Shutoff Cock, Replacement ..........cococueeeeevcvcveeeeeecierenenes 0192 060
Fuel System Rubber Hoses, REpIaCeMENL ..........ooeieieiiieeeeeeeee e 019300
Fuel System Tank Rigid Fuel Line, Replacement ..o ..0194 00
Fuel System Fuel Water Separator, DIaining ..........ccccevecueeeueeceeeecieecseseseseseses s sesessens 019500
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Fuel System Fuel Water Separator Assembly, Replacement .........coeceeeeueveeeeecveeeeeeeseeuenne. 019700
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Electrical System Batteries, Testing and SErviCing .........cceveverenereneseseesee e .0199 00
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Electrical System Propulsion Module Junction Box A3, Removal and Installation ........... L0207 00
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Electrical System Engine Junction Box A4, Removal and Installation ............cccccceeeeenene. 0209 00
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Electrical System Single Bilge Pump Control Assembly A7, Removal and Installation ...[[0215 00
Electrical System Single Bilge Pump Control Assembly A7, REPaIT ......ccccceveveecrevereinnes 0216 00
Electrical System Vent Fan Relay Enclosure Assembly A8, Removal and Installation .....[ 0217 00
Electrical System Vent Fan Relay Enclosure Assembly A8, REPAIT ......ccccccveveeeeecucveunnne. 021800
Electrical System Pump-Jet Direction/Auxiliary Battery Junction Box A9, Removal

AN INSEBITALTION ..o 021900
Electrical System Pump-Jet Direction/Auxiliary Battery Junction Box Assembly

A, REDAIT ...oooeceiceeeeeeeeee ettt sttt est et est et en et es st es st s st s s aesenaesans [..0220 00
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Remova and INSAIBHON ......c.cuvvvieeireicieieitese s nses [.022100
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Lower Control Panel A2 Sonalert Beeper Indicator, Replacement .........cccooeiivriecenennne ..0269 00
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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 the Table of Contents, located in the front of this manual, or by looking in the
Alphabetical Index, located in the back of this manual.

b. Illustrations

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 all inclusive and personnel should be aware at all times of hazardous conditions that
may arise.

Prior to starting the procedures in this manual, theinitial setup requirements 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 manual for the system to be worked on. Open to the Table of Contents located in the front of this manual.
Find Chapter 1, 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. This work package will give a
brief description of the major components, and show an illustration of what the component lookslike and itslocation.

The Alphabetical Index, located in the back of this manual, contains an aphabetical list of all sections of this manual.
Location and Description of Major Componentsis found in section L. The work package isfound 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

The 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 the Table of Contents located in the front of this manual. Find
Chapter 2, Troubleshooting Procedures. Under this section, find awork package titled 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
maintenance 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 SETUP.

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.
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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 Identification List located in Chapter 4, Supporting Information.

Personnel Required: Listsall 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 materialsis
contained in the work package Referencesin Chapter 4, Supporting Information.

Maintenance | nstructions

To locate amaintenance 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, ook 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 SETUPR.

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 materialsis
contained in the work package Referencesin Chapter 4, Supporting Information.

Equipment Condition: Notes the conditions that must exist before starting the task. The equipment condition
will aso 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-3 when requisitioning parts, special tools and equipment.

| 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-3.

L ook 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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CHAPTER 1

DESCRIPTION AND THEORY OF OPERATION
FOR
MODULAR CAUSEWAY SYSTEM (MCS)
WARPING TUG (WT)
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
GENERAL INFORMATION

SCOPE
This manual contains descriptions and instructions for the Warping Tug (WT).
Type of Manual: Unit, Direct Support and General Support Maintenance.

Purpose of Equipment: The purpose of the WT isfor Logistics-Over-The-Shore (LOTS) deployment and handling of
Modular Causeway System (MCS). MCS sections, including two powered sections, are assembled to form a WT.

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, The Army Maintenance Management System (TAMMS); and AR 700-138, Army Logistics 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 egquipment. 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 corrosionistypically 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 an 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, 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.

PREPARATION FOR STORAGE AND SHIPMENT REFERENCE

Reference TM 55-1945-205-10-3 for preparation for storage or shipment of the WT.
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LIST OF ABBREVIATIONS/ACRONYMS

Abbreviation/Acronym Name

A Amps

AC Alternating Current

ANS Answer

ANT Antenna

AOAP Army Oil Analysis Program

AUX Auxiliary

AWG American Wire Gauge

BII Basic Issue Items

C Centigrade

CAGEC Commercial and Government Entity Code
CLR Clear

cm Centimeters

Cco2 Carbon Dioxide

COEl Components of End Item

CPC Corrosion Prevention Control

Cs Causaway Section

dB Decibels

DC Direct Current

Deg Degrees

DSC Digital Selective Calling

EIR Equipment Improvement Recommendations
ESD Electrostatic Discharge

F Fahrenheit

FCC Federal Communications Commission
fl Fluid

FNC Function

FSS Fast Sealift Ship

ft Feet

ftlbs Foot Pounds

FWD Forward

GAL Galon

GFlI Ground Fault Indicator

GND Ground

GPH Gallons Per Hour

H Height

H/L High/Low

HP Horse Power

Hz Hertz

AW In Accordance With

ICM I ntercommunication (short-form)

ID Inside Diameter

in. Inches

in. Ibs Inch Pounds

INTL I nternational

ISO International Standards Organization
ISOPAK International Standards Organization Package
Kg Kilograms

kHz Kilohertz

KW Kilowatt
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LIST OF ABBREVIATIONS/ACRONYMS (CONT’D)

Abbreviation/Acronym

L
LASH
Ib
LCD
LOTS
M

mA
MCS
MEM
MHz
min
ML
MTBE
MTO&E
NATO
NEMA
Ni-Cd
NL
N-m
NOAA
NSA
ODS
0z
PLGR
PMCS
PS|
PTT
PWR
rev
RF
RPM
RPSTL
SCR
SINCGARS
STBD
SwW
TAMMS
TEL
AUX
TEMP
TX
uTC
uv

\Y
VAC
VvDC
VHF/FM
W
WT
XMIT

Name

Length

Lighter Aboard Ship
Pounds

Liquid Crystal Display

L ogistics-Over-the-Shore
Meters

Milliampere

Modular Causeway System
Memory

Megahertz

Minute

Milliliters

Methyl Tertiary Butyl Ether

Modified Table of Organization and Equipment

North Atlantic Treaty Organization

National Electric Manufacturers Association
Nickel Cadmium

Navy Lighter

Newton-Meters

National Oceanic and Atmospheric Administration

National Security Agency
Ozone Depleting Substance
Ounces

Precision Lightweight Global Positioning Receiver

Preventive Maintenance Checks and Services
Pounds Per Square Inch

Push To Talk

Power

Receive

Radio Frequency

Revolutions Per Minute

Repair Parts and Special Tools List
Scrambler

Single Channel Ground and Airborne Radio
Starboard

Switch

The Army Maintenance Management System
Telephone

Auxiliary

Temperature

Transmit

Coordinated Universal Time

Ultra Violet

Volts

Voltage, Alternating Current

Voltage, Direct Current

Very High Frequency/Frequency Modulation
Width

Warping Tug

Transmit

0001 00 3/4 blank
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIESAND FEATURES

The WT system consists of one modular powered section that is 24 ft wide and 80 ft long and incorporates a deck
winch, A-frame and stern anchor assemblies. It provides the Modular Causeway System (MCS) with the capability
for towing, anchor mooring installation, recovery and craft salvage. The individual modules are connected by male/
female vertical connectors located around the perimeter of each module. The WT powered section can be secured to
other sections by flexor connectors. All components are transported in 1 SO-sized modules for assembly in theater.
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0002 00 /2 blank






TM 55-1945-205-24-3-1 0003 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DESCRIPTION AND DATA

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

The warping tug (WT) consists of two propulsion modules, one non-powered center module, six rake modules (two
right, two left and two center) connected together by male/female connector assemblies. At each connector location
there are upper and lower engagement points. Both engagement points are actuated simultaneously by lifting the
guillotine bar vertically from the deck. The pairs of vertical connectors are spaced evenly around the perimeter of
each module allowing for universal module configuration. The male connector assembly contains a retractable
connector pin designed to be flush with the surface when in a stowed position. In the stowed position, the tapered
shear lugs of the lock housings protrude around the pin housing. In the retracted position, the pin is compressed
against the deployment spring and is held in place by the guillotine bar. The female connector assembly receives the
male connector pin and, when locked, forms a positive mechanical interlock. The femal e connector assembly can be
identified by the projecting shear lug which completely surrounds the housing. The female connector shear lug is
internally tapered and sized to fit tightly with the mating lugs on the opposing male connector. This arrangement
enhances the strength of the connectors, enabling it to withstand heavy shear loads.

The propul sion modules and the center modul e are each 8 ft wide, 40 ft long and 4 ft 6 in. high. The end rake modules
are each 8 ft wide, 20 ft long, 4 ft 6 in. high and are configured as right rake assemblies, center rake assemblies and
left rake assemblies. All non-powered center modules are fully 1SO-compatible and are compl etely interchangeable.
The propulsion modules are the prime mover for the WT and each is propelled by a 8 cylinder, 600 hp water cooled,
turbo charged, diesel marine engine driving a 360° steerable, 5000 Ib output pump-jet.

Thefollowing items complete the WT assembly. The operators cab, with controls, is a self-contained unit designed to
be removed for transport and can be mounted on either port or starboard propulsion module. Plug-in type electrical
connectors are provided to tie electrical control into the cab location. A module electrical interconnect assembly isthe
electrical control link between the cab to the propulsion module opposite the cab. Navigation lighting is provided in
the form of a 282 ft main navigational mast mounted on the cab and a 8% ft stub mast that isinstalled at the extreme
aft end of the powered section. Both masts are removable for shipment. Air intake and exhaust plenums are installed
on the powered modulesto provide air flow through the machinery spaces. One air intakesisintegral to the cab. The
deck equipment includes a winch, an A-frame and a stern anchor. The deck winch is a dual drum diesel hydraulic
reversible winch with capstan that provides pull for the A-frame and stern anchor. Four stabilizes are installed, two
forward and two aft, to provide some stability during operation at sea. A hand held portable fire extinguisher mounts
to either exhaust plenum. A removable personnel safety railing system, made up of stanchions and lifelines, is
installed along both sides and across the aft end of the powered section. The powered section, completely assembled
and without fluids, weighs approximately 95 tons.
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POWERED SECTION

The powered section is made up of two propulsion modules, one center module (non-powered), two center rake
modules and four end rake modules connected together by male/femal e locking assemblies. The propulsion modules
and the non-powered modul e are each 8 ft wide and 40 ft long. The end rake modul es are each 8 ft wide and 20 ft long
and are configured as right rake assemblies, center rake assemblies and | eft rake assemblies. All center modules
(non-powered) are 4 ft 6 in. deep. They are fully 1SO-compatible and are completely interchangeable. The powered
section is the prime mover for the WT and is propelled by two 8 cylinder, 600 HP diesel marine engines driving two
360° steerable, 5000 Ib output pump-jets. The cab with operators controlsis a self-contained unit designed to be
removed for transport and can be mounted on either port or starboard propulsion module. Plug-in type electrical
connectors are provided to tie electrical control into the cab location. A module electrical interconnect assembly isthe
electrical control link between the cab to the propulsion module opposite the cab. Navigation lighting is provided in
the form of a 282 ft main navigational mast mounted on the cab and a 8% ft stub mast that isinstalled at the extreme
aft end of the powered section. Both masts are removable for shipment. Air intake and exhaust plenums are installed
on the powered modules to provide air flow through the machinery spaces. One of the air intakes isintegral to the
cab. A hand held portable fire extinguisher mounts to either exhaust plenum. A removable personnel safety railing
system isinstalled along both sides and across the aft end of the powered section. The powered section, completely
assembl ed, weighs approximately 171,900 Ib.
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PROPUL SION MODULE

The module is divided into three compartments separated by watertight compartments. The center (machinery)
compartment isthe largest and contains the drive train, engine cooling and exhaust components, hydraulic system and
all electrical components with the exception of one bilge pump, a single bilge pump control panel and a pressure
operated switch that are located in the lazaret.

The drive train consists of an engine, marine gear, transfer case and pump-jet. Guarded drive shafts connect the
marine gear to the transfer case and the transfer case to the pump-jet.

The engine cooling and exhaust system consists of a sea chest (raw water inlet integral with the structure of the
module), a butterfly valve, aduplex strainer, engine raw water pump, intercoolers, fuel cooler, engine cooler heat
exchanger, marine gear oil cooler, exhaust water shut-off valve, transfer case oil cooler, transfer case shut-off ball
valve, water cooled muffler and exhaust flappers.

The hydraulic system consists of a hydraulic pump driven by the marine gear, a hydraulic motor that drives the
primary steering planetary gearbox mounted on the pump-jet, a hydraulic brake which isintegral to the auxiliary
steering planetary gearbox mounted on the pump-jet, an electrically actuated way valve with auxiliary manual
control, manually operated ball valve, needle valve, braking valve unit, pressure filter and a hydraulic reservoir with
return linefilter. A manual hydraulic hand pump is also provided for manual release of the hydraulic brake in case of
system malfunction.

The propulsion module electrical system consists of an engine mounted alternator, four |ead-acid storage batteries,
propulsion module circuit breaker panel A6, bilge pump control panel A5 and single bilge pump control panel A7,
engine junction box with emergency stop control A4, engine mounted emergency stop push button, propulsion
module junction box A3, pump-jet thruster junction box A2jb2, pump-jet thruster direction/auxiliary battery junction
box A9, fire detection system consisting of two thermal detectors and athermal switch electrically tied into the cab

controls. If the temperature inside reaches 225°F, afire dlarm will sound in the cab. In the event of afire, amanually
activated fire suppression system will flood this compartment with CO2. This compartment is al so equipped with five
electrically operated bilge pumps.

The aft (fuel) compartment contains the fuel tank, fuel/water separator and fuel system shutoff valves. This
compartment is also protected by the fire suppression system. It isimportant to note that there are no electrical
connections, controls or operating devices in this compartment. A bilge pump is not provided in this compartment.
Fire detection is accomplished by means of a probe extending through the bulkhead that separates the fuel and
machinery compartments with all electrical terminations made on the machinery compartment side. In the event of
fire, this compartment is flooded with CO2 upon activation of the fire suppression system.

The forward compartment (lazaret) contains the fire suppression system control and agent storage components and
provides stowage for the emergency steering assembly when not in use. This compartment is equipped with a bilge
pump control and is not protected by the fire suppression system.

Each propulsion module has six 3700 GPH submersible bilge pumps; five in the machinery compartment and onein
the lazaret. The pumps are locally controlled from control stations mounted in the machinery compartment and
lazaret or remotely controlled from the operators cab. The pump-jet is driven by an 8 cylinder, diesel marine engine
delivering 600 HP at 2100 RPM on the output shaft. Weight of the propulsion module is approximately 41,100 |b dry
or 45,000 Ib fully loaded. Listed below are detailed descriptions of the major components found in each

propulsion module.
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PROPULSION MODULE MAJOR INTERNAL COMPONENTS
Engine

The engineis an 8 cylinder, water cooled, turbo charged, after cooled, two cycle diesel marine engine delivering
600 HP at 2100 RPM. All 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.

Exhaust System

The propulsion module exhaust system consists of awater cooled muffler assembly with inputs directly coupled from
both engine turbocharger exhaust ports. The muffler is supplied with two exit ports. Oneis plugged and oneis ported
to the exhaust flapper for configuration as either a port or starboard exhaust system. The piping between the
turbocharger, muffler and exhaust flapper is aflexible silicon hose to accommodate for thermal expansion in

the system.
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Fuel System

Each propulsion module is equipped with a 400 gallon stainless steel fuel tank permanently welded inside the fuel
compartment. Fuel suction and return lines are fitted with shut-off ball valves to isolate fuel to the tank when not in
use or during repairs to the fuel system. A filler neck/strainer basket located on top of the fuel tank is accessable
through a deck hatch from outside the fuel compartment. A dual purpose fuel-water separator and filter islocated
near the fuel tank in the fuel tank compartment at the rear of the module to remove water and contaminants from the
diesel fuel.

Fuel-Water Separator/Filter

A dual purpose fuel-water separator and filter islocated near the fuel tank in the fuel tank compartment at the rear of
the module. Its main function is to remove water and contaminants from the diesel fuel.

Marine Gear

The marine gear provides the capability to reverse the directional rotation of the other drive train components making
it possible to backflush the pump-jet. It is mounted directly to the flywheel housing of the diesel engine. The marine
gear is equipped with an integral hydraulic system consisting of a pump, shifting valve and internal hydraulic
cylinders. The pump utilizes the marine gear lubricating oil to operate hydraulic cylinders which shifts the gears to
the backflush, neutral or engaged configurations. The shifting valveis solenoid actuated from atoggle control switch
in the operators cab. In addition to powering the shifting cylinders, the pump also circulates case oil through an oil
cooler that is plumbed into the engine raw water cooling system. In the event of electrical power loss to the marine
gear shifting solenoids, an emergency engagement capability is provided for the marine by replacing a shifting valve
solenoid with an emergency lock-up plug that locks the marine gear transmission gearing. Thelock-up plug isused to
provide independent forward or backflush capabilities and is mounted externally to the shifting valve solenoid
housing.

Transfer Case

The transfer case compensates for offset alignment between the output flange of the marine gear and the input flange
of the pump-jet. It hasa1:1 gear ratio, utilizing spur gears throughout, and is equipped with an oil pump that
circulates lubricating oil from its gearcase through an oil cooler plumbed off of the engine raw water cooling system
and back to the top of the transfer case to lubricate the upper gearing. The transfer case is connected to the marine
gear and the pump-jet via drive shafts.

Machinery Guards

Removable metal machinery guards cover the drive shafts, engine flywheel and alternator belt to protect personnel
from contact with rotating parts.

Pump-Jet

Each propulsion module is equipped with a 360° steerable pump-jet propulsion unit capable of delivering 5,000 Ib of
thrust. The pump-jet works on the principal of arotary pump and consists of a drive shaft that drives an upper
gearbox assembly, which drives an impeller. Water is sucked into the pump-jet through a feeding funnel on the
bottom of the module and fed into the enclosed pressure casing, whose bottom plate is provided with three
systematically arranged outlet nozzles from which water is gjected at a13° angle. A hydraulic steering motor drivesa
spur gear through a planetary gearbox to rotate the pressure casing and bottom plate (steering nozzles) in both senses
of rotation without limitation. A second planetary gearbox is provided to facilitate emergency steering. The
emergency steering control stand is mounted above deck and interfaces with the through shaft of the planetary
gearbox. The emergency steering gearbox contains a spring set, hydraulically released disc brake. The brake
maintains the position of the steering nozzle until rotation is called for by the operator. In the event of hydraulic
system failure, the brake can be released via the hydraulic hand pump to facilitate emergency steering. An
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electromechanical feedback unit monitors relative steering position of the steering nozzle and transmits that position
toadial indicator in the operators cab. An electric sensor monitors the ail level in the upper gearbox and sends a
signal to an indicating light in the operators cab when the oil level is below the required level.

Duplex Srainer

The duplex strainer is located by the diesel engine and is considered part of the raw water system. Its purposeisto
collect debris from raw seawater and prevent it from entering the water pump.

Hydraulic System

The hydraulic system contained within each propulsion module provides the steering control for the pump-jet. The
system includes an axial piston hydraulic pump mounted off the marine gear, afixed displacement hydraulic motor
mounted to the planetary gear drive off the pump-jet, hydraulic brake, control valves, filters and a 26 gallon hydraulic
reservoir. The reservair is fitted with an external sight level, in-tank suction strainer and in-tank return line filter. A
pressure filter islocated between the hydraulic pump and the way valve control block. The interconnect piping
between components includes a short section of hose to minimize the effects of vibration.

Hydraulic Pump

A flange mounted, axial piston hydraulic pump, driven by the marine gear, provides hydraulic pressure to operate the
hydraulic steering motor and normal release of the hydraulic steering brake.

Hydraulic Motor

A fixed displacement, axial piston hydraulic motor is flange mounted on the input shaft of the pump-jet steering
planetary gearbox. Hydraulic flow from the hydraulic pump is directed through the way-valve unit to drive the
hydraulic motor in aclockwise or counterclockwise direction to rotate the steering nozzles.

Way-Valve Unit

The way-valveis controlled hydraulically by means of electrically operated pressure control valves or manually by
means of a control lever mounted on the valve unit assembly. The way-valve directs hydraulic fluid via the load
retaining valve to the hydraulic motor to control the direction in which the hydraulic motor rotates. A brake valve
located on the pump-jet directs hydraulic pressure to the emergency steering planetary gearbox to release the
hydraulic brake when rotation of the hydraulic motor is initiated.

Dual Braking Valve

The dual braking valve (load retaining valve) avoids uncontrolled rotation of the hydraulic motor caused by negative
loads and locks hydraulic lines to the hydraulic motor tightly when the way-valve isin the rest position.

Three-Way Valve

A manually operated control handle on the valve is positioned to select normal hydraulic operation or to isolate the
normal hydraulics so that the emergency steering hydraulic hand pump can be used to release the hydraulic brakein
the emergency steering mode.

Two-Way Valve

A two-way (needle) valve isin the closed position during normal operation. The valve must be in the open position to
allow for the manual releasing of the hydraulic brake using the hydraulic hand pump.
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Manual Hydraulic Hand Pump

The hydraulic hand pump is used to release the hydraulic brake for emergency steering operation. The hand pump is
equipped with its own small hydraulic reservair, pressure relief valve and oil level dipstick.

Hydraulic Reservoir

The hydraulic reservoir is the holding tank for the system hydraulic fluid. The tank is equipped with afill and drain
port for replenishment of the fluid, a sight gauge to determine fluid level and areturn line filter with dirt indicator to
filter hydraulic fluid returning to the tank and outlet line strainer. The tank has aremovable access panel to facilitate
cleaning. A float switch monitors fluid level and lights an indicating light in the operators cab if the fluid level is
below the required level.

Bilge Pumps

Each propulsion module is equipped with six bilge pumps capable of pumping 3700 GPH in the event the propulsion
modul e takes on water. Five are located in the machinery compartment and one in the lazaret. The pumps can be
controlled remotely from the operators cab by toggle switches and can be tested locally at the bilge pump

control panels.

Fire Detection and Fire Fighting Equipment

WARNING

Once the siren has sounded, anyone located below deck has approximately
30 seconds to get topside before the fixed CO2 fire suppression system floods the
propulsion module compartments with CO2 and suffocates the fire. Failure to do so
could result in serious injury or death to crew members below deck.

A fixed CO2 fire suppression system is designed to flood the engine and pump-jet compartment and the fuel storage
compartment with CO2 in the propulsion modul e unitsiif fire breaks out. Thermal detection probes activate an alarm
in the operators cab if the temperature in the propulsion module reaches 225°F. One is mounted through the bulkhead
behind the pump-jet to monitor the fuel compartment. The other one is mounted below the deck to monitor the
machinery compartment. There is no thermal detector in the lazaret compartment. On the terminal strip A4, thefire
alarm horn speaker will sound. The lower control panel in the operators cab has PORT FIRE ALARM and STBD
FIRE ALARM red indicator lights. Primary system activation is accomplished using aremote cable pull box recessed
in the deck and located directly in front of the access hatch and forward of the operators cab. Pulling the handle
activates the fire suppression system and floods the compartment with CO2. Manual release levers located below
deck are found on the upper 50 Ib bottle. When any of the fire suppression controls are manually pulled, four

events occur:

Activatesfixed time delayed CO2 fire suppression system that, 30 seconds later, dischargesinto propul sion moduleto
suffocate fire.

Cable disconnects from intake plenum inner vent cover causing it to close and shut off oxygen source.
Cable action shuts off relay for exhaust fan in exhaust plenum.
Activates pressure trip mechanism to shut off diesel engine.

A portable CO2 fire extinguisher is mounted on either exhaust plenum.
Emergency Steering System
Each propulsion module is equipped with an emergency steering system consisting of a mounting stand, shaft with

pillow block bearing support and hand crank. It is stored in the lazaret and is used to manually maneuver the WT in
the event of a hydraulic system failure.
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Pump-Jet Junction Box (A2jb2)

The pump-jet junction box is mounted opposite the personnel access hatch approximately midway in the machinery
compartment. The box contains relays and circuitry necessary to operate the way-valve steering solenoids circuit
breakers for over-current protection.

Pump-Jet Direction/Aux. Battery Junction Box (A9)

The pump-jet direction/auxiliary battery junction box is mounted on the machinery compartment side of the bulkhead
that separates the machinery compartment and the lazaret. The box contains an isolation diode, voltage regulator/
battery charging circuit, 24 VDC voltage regulator, two 24 VDC auxiliary battery packs, control relay and two
terminal blocks. The enclosure is vented due to possible off-gassing of the batteries.

Propulsion Module Junction Box (A3)

The propulsion module junction box is located forward in the machinery compartment opposite the main storage
batteries. The box is the termination point for connection of three of the four main power cables that connect the
propulsion modules to the cab.

Engine Junction Box (A4)

The engine junction box islocated inboard and next to the personnel access hatch. It is asteel enclosure that contains
the diesel engine governor controller, terminal strips and two relays controlling the emergency stop air flap solenoid
and the emergency malfunction bell. An engine emergency stop push button is mounted to the enclosure cover.

Bilge Pump Control Panel (A5)

The bilge pump control panel is mounted very near the center line of the propulsion module inboard of the
personnel access hatch. The panel consists of a steel enclosure with five toggle switches for each bilge pump in the
machinery compartment.

Propulsion Module Circuit Breaker Panel (A6)

The propulsion module circuit breaker panel is located in the machinery compartment, opposite the engine junction
box, next to the personnel access hatch. The panel is a steel enclosure with fourteen circuit breakers mounted to the
enclosure cover. Thirteen circuit breakers are protected by a plexiglas guard plate mounted with stand-offs. Access
slots permit operation of the circuit breakers while protecting them from accidental shut off or damage.

Single Bilge Pump Control Panel (A7)

The single bilge pump control panel islocated in the lazaret and consists of a steel enclosure mounted to the bulkhead
that separates the lazaret from the machinery compartment. A single toggle switch for the lazaret bilge pump
operation is mounted to the enclosure cover.

Vent Fan Relay Enclosure (A8)

The vent fan relay enclosure is located in the machinery compartment just forward of the pump-jet on the same side
asthe personnel access hatch. The assembly consists of a steel enclosure with a plug-in type receptacle located on the
bottom. The enclosure is the power source for vent fan operation and contains the relay for fan operation. Once the
exhaust plenum is mounted, the power cord that is hard wired to the fan can be plugged into the receptacle to
complete theinstallation. A screw-on cover protects the receptacle when not in use. The power cord from thefanis
equipped with a screw cap that matches the receptacle thread to secure the cord to the enclosure.
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VENTILATION

Although not a part of the propulsion module itself, the intake plenum is mounted over the engine. The other air
intake is located in the operators cab. The intake plenum access panel allows connection of the module el ectrical
interconnect cable to the engine operation receptacles. The exhaust plenums are mounted over the pump-jet. The
plenums are to facilitate the fresh air flow through the compartment and limit the engine compartment to a
temperature rise of 20°F above ambient temperature. The exhaust plenum has a flapper door (damper) that is
manually opened and closed.

EXHAUST PLENUM

INTAKE PLENUM
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OPERATORSCAB

The operators cab is a portable steel fabricated unit which can be mounted on either the port or starboard propulsion
module. It houses the middle control panel A1, lower control panel A2, the operators cab circuit breaker panel A3, the
mast enclosure assembly A7 (navigation light switch box) that contains primary and spare main and stub mast
navigational light controls and indicators, a battle lantern and a magnetic compass. A module electrical interconnect
assembly isthe electrical control link that allows control of both propulsions modules from the operators cab.

The receptacles for the interconnect assembly are located within a operators cab access panel and intake plenum
access pandl.

Communications and electronic equipment required to operate the WT include the VHF/FM DSC (Digital Selective
Calling) transceiver programmable with weather channel, VHF/FM DSC transceiver voltage converter, AN/VRC-
88D SINCGARS radio transmitter, two VHF/FM handheld transceivers with hands free capability and their
associated battery chargers, loudhailer, AN/PSN-11(V)1 Precision Lightweight Global Positioning Receiver (PLGR),
AN/PSN-11 PLGR interface and switchbox and a DC to DC converter.

Antennas for the VHF/FM DSC transceiver, AN/PSN-11(V)1 PLGR and AN/VRC-88D SINCGARS radio
transmitter, along with a navigation horn, two loudhailer speakers (forward and aft) and a 12 in. diameter 24 VDC
marine duty spot light are al located on the cab roof. The spotlight can be controlled by a manual remote lever
control which penetrates through the cab roof for the operator. An electric toggle switch in the middle control panel
A1 activates the spotlight.

The cab contains a heater to maintain temperature at 65°F minimum in an ambient temperature or -10°F. Both the
heater and defroster require hot water which comes from the diesel engine’s fresh water cooling system. There are hot
water shutoff valves for the operators cab heating system which must be open for water to flow and the heating
system on to provide heat. The defroster has inlet, outlet and bleeder valves. Electric toggle switches on the lower
control panel A2 activate the heater and defroster.

The receptacles for the interconnection cables to operate both propulsion modul esfrom one set of controls are located

within the cab. The main navigational mast mounting clamps and supports are externally mounted to the cab.
Miscellaneous cab equipment includes a window defroster and a windshield wiper.
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BATTLE LANTERN
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NAVIGATION LIGHTS
Mounted on the front and side of the operators cab is the main navigational mast. The stub mast is mounted on the aft

end of the propulsion module. These masts provide the necessary navigational running lights for signal and safety
while the WT isin operation.
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MODULE ELECTRICAL INTERCONNECT CABLES

The two propulsion modules are linked together with areinforced and hardened set of interconnect cables. This cable
set allows operation commands for both engines and pump-jet thrusters to come from the one operators cab to be
transmitted to both propulsion modules. The cable set isjoined at the receptacles located in front of the operators cab
and the front of the intake plenum on the opposite propulsion module.

INTERCONNECT
CABLES

INTERCONNECT CABLES
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DECK WINCH

The WT’s primary working tool is a dual drum diesel-hydraulic reversible winch with a capstan (gypsy winch). The
winch isinstalled aft of the operators cab on the centerline. It provides the line pull for the A-frame and the stern
anchor. The forward drum is used with the A-frame and the aft drum is used with the stern anchor. The winch’'srated
line pull is 27,000 Ib bare drum and 19,500 Ib full drum. Each drum carries 700 ft of one in. diameter wire rope. The
deck winch also hasa 12 in. diameter gypsy at the forward end. The gypsy rated line pull is5000 Ib. A power take-off
isincluded with the winch to provide power to ancillary equipment and tools that are used on the WT.

DECK WINCH
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safe working load for loads aft of the plane of the A-framelegsis 12,000 Ib. The A-frame assembly includestwo legs,

a sheave, two foot anchors, two after guy assemblies, two forward guy assemblies, two corner fitting lugs, an

The WT A-frame has alifting capacity of 27,000 Ib when the load is forward of the plane of the A-frame legs. The
elevating pole and an elevating pole guy assembly.
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STERN ANCHOR

The WT stern anchor isaNAVMOOR 1000 Ib anchor (dry weight = 1120 1b). It is housed and deployed from aframe
that is secured to the after center rake module.

STERN ANCHOR

DECK FITTINGS

WT assemblies are provided with deck fittings to meet various operational needs. Available fittings include deck
cleats and a combination D-ring/cloverleaf. These fittings have a 15,000 |b load capacity. There are 10 tube turns per
non-powered module and five per end rakes. The WT modules are provided with recessed lift shackles welded into
the deck structure. Shackles have a safe working load capacity of 35 tons. There are two shackles per center and
propulsion module and one per end rake. When stowed, the shackles fold down flush with the deck. Fittings are also
available for the A-frame, stern anchor and deck winch.

&
N
X

CLOVERLEAF/D-RING

DECK CLEAT
LIFT SHACKLE

DECK FITTINGS
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG

DESCRIPTION AND DATA

EQUIPMENT DATA

The following tables provides data applicable to major component levels.

Table 1. WT Equipment Data.

ITEM CHARACTERISTIC DESCRIPTION

WARPING TUG

Length 80 ft

Beam 24 ft

Depth 4ft6in.

Freeboard (unloaded) 40ft+2in.

Freeboard (loaded) 12ft+2in.

Weight 95.3 tons dry, 97.2 tons wet

Maximum Speed 6 knots, Sea State 2

Cargo Capacity 350 short tons

Fuel Tank Capacity (Each) 800 gallons
POWERED SECTION

Length 80 ft

Beam 24 ft

Depth 4ft6in.

Weight 91 tons dry, 92.5 tons wet

SO Compatible Yes

Sea State Operation SS2

Engine (2 per section)

8V92TA 2 cycle, diesdl

Rated Horse Power (each) 600 HP at 2100 RPM at output shaft
Cylinders Qty 8

Starting System 24 volt electric

Fuel Capacity 800 gallons (400 gallons per tank)

Average Operating Time Per Tank Of Fuel

10 hours

Marine Gear Twin Disc Model DD-5111V
Pump-Jet (2 Per Section) Model SPJ-82-T
Pump-Jet Output (Each) 5000 Ib horizontal thrust at ship’s speed of 6 knots
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Table1l. WT Equipment Data. (Continued)
ITEM CHARACTERISTIC DESCRIPTION
Steering 360°
Total Thrust 10,000 Ib at 2100 engine RPM
Electrical System 24 volt 65 amps
Bilge Pumps 12 each at 3,700 GPH
Fire Suppression System Manually Activated CO2
Deck Winch Model 27DH50DD5G
Weight 10,000 Ib
Dimensions 13ft (L) x 7ft (W) x5t 3in. (H)
Drum Storage Capacity 700 ft of 1 in. wire rope

Rated Line Pull/Speed

19,000 Ib (full drum) at 70 ft/min

Gypsy Winch Rated Line Pull/Speed

5000 Ib at 80 ft/min

A-Frame

27,000 Ib capacity

Stern Anchor

1000 Ib NAVMOOR anchor

CENTER MODULE

Length 40 ft
Beam 8 ft
Depth 4ft6in.
Weight 11.25 Tons (A pproximate)
SO Compatable Yes
Sea State Operation SS2
END RAKE MODULES
Length 20 ft
Beam 8 ft
Depth 4ft6in.
Weight 6.25 Tons (Approximate)
SO Compatable Yes
Sea State Operation SS2
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
THEORY OF OPERATION

SYSTEM OPERATION

Operation of the WT revolves around the diesel engine (power) and the pump-jet movement and direction. When the
diesel engineis running, the marine gear engages the transfer case into gear, which changes the engine speed to shaft
speed. Seawater is brought into the pump-jet through the inlet grating at relatively low velocity in order to minimize
the ingesting of debris. Seawater travels through the heliconic converter at high head and moderate velocity, thus
reducing the losses due to turbulent flow. Seawater then flows through the discharge port, which contains a
hydraulically actuated, specially designed steering nozzle. The accelerated water mass provides a reactive force
acting on the vessel’s hull. Direction is controlled by rotation of the steering nozzle. Thrust is increased or decreased
by varying the speed of the diesel engine. Control and indication necessary to operate the pump-jet are located in the
operators cab. The following paragraphs provides the theory of operation of the WT subsystems.

DRIVE TRAIN

The drive train consists of the engine, marine gear, transfer case and pump-jet. Guarded drive shafts connect the
marine gear to the transfer case and the transfer case to the pump-jet.

Engine

The engineis an 8 cylinder, water cooled, turbo charged, after cooled, two cycle, diesel marine engine, delivering
600 HP at 2100 RPM. All operator control of the engine is accomplished from the operators cab.

Marine Gear

The marine gear is mounted directly to the flywheel housing of the diesel engine and provides the capability to
reverse the directional rotation of the other drive train components, making it possible to backflush the pump-jet. The
marine gear is equipped with an integral hydraulic system consisting of a pump, shifting valve and internal hydraulic
cylinders. The pump utilizes the marine gear lubricating oil to operate hydraulic cylinders, which shifts the gearsto
the backflush, neutral or engaged configurations. The shifting valveis solenoid actuated from atoggle control switch
in the operators cab. In addition to powering the shifting cylinders, the pump also circulates case oil through an oil
cooler that is plumbed into the engine raw water cooling system. In the event of electrical power loss to the marine
gear shifting solenoids, an emergency engagement capability is provided for the marine by replacing a shifting valve
solenoid with an emergency lock-up plug that locks the marine gear transmission gearing. Thelock-up plug isused to
provide independent forward or backflush capabilities and is mounted externally to the shifting valve solenoid
housing.

Transfer Case

The transfer case compensates for offset alignment between the output flange of the marine gear and the input flange
of the pump-jet. It hasa1:1 gear ratio, utilizing spur gears throughout, and is equipped with an oil pump that
circulates lubricating oil from its gearcase through an oil cooler, which is cooled by the engine raw water cooling
system and back to the top of the transfer case to lubricate the upper gearing. The transfer case is connected to the
marine gear and the pump-jet via drive shafts.
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Pump-Jet

Each propulsion module is equipped with a 360° steerable pump-jet propulsion unit capable of delivering 5000 Ib of
thrust. The pump-jet works on the principal of arotary pump and consists of a drive shaft that drives an upper
gearbox assembly that drives an impeller. Water enters the pump-jet through afeeding funnel on the bottom of the
module and fed into the enclosed pressure casing, whose bottom plate is provided with three systematically arranged
outlet nozzles from which water is gjected at a 13° angle. A hydraulic steering motor drives a spur gear through a
planetary gearbox to rotate the pressure casing and bottom plate (steering nozzles) in both senses of rotation without
limitation. A second planetary gearbox is provided to facilitate emergency steering. The emergency steering control
stand is mounted above deck and interfaces with the through shaft of the planetary gearbox. The emergency steering
gearbox contains a spring set, hydraulically released disc brake. The brake maintains the position of the steering
nozzle until rotation is called for by the operator. In the event of hydraulic system failure, the brake can be released
viathe hydraulic hand pump to facilitate emergency steering. An electromechanical feedback unit monitors relative
steering position of the steering nozzle and transmits that position to adial indicator in the operators cab. An electric
sensor monitors the ail level in the upper gearbox and sends a signal to an indicating light in the operators cab when
the oil level isbelow the required level.

EMERGENCY
STEERING

DRIVE SHAFT

TRANSFER
I —
LN

CASE

PUMP-JET ci - ( DRIVE SHAFT
O \J DIESEL
= = /\ ENGINE

[ MARINE
GEAR

360° ROTATION

DRIVE TRAIN
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COOLING AND EXHAUST (SEA WATER) SUBSYSTEM

The engine and exhaust system consists of the sea chest (raw water inlet, integral with the structure of the module),
butterfly valve, duplex strainer, engine raw water pump, intercoolers, fuel cooler, engine coolant heat exchanger,
marine gear oil cooler, exhaust water shut-off valve, transfer case il cooler, transfer case shut-off ball valve, water
cooled muffler and exhaust flappers. The water cooling system dissipates heat generated by the diesel engine, engine
exhaust, marine gear and transfer case. Thisis accomplished by circulating raw (sea) water through the engine raw
water pump, fuel cooler, engine heat exchanger, marine gear oil cooler, transfer case oil cooler and muffler. The
system is an open loop, drawing naturally cool seawater in one side and discharging heated sea water out of the other
side in a continuous cycle. The process requires the interaction of the following five subsystems.

Raw Water (Sea Water) Subsystem

An engine driven raw water pump draws sea water from the sea chest in the bottom of the hull through a duplex
strainer to a heat exchanger at the front of the engine. A fuel cooler islocated in the raw water system between the
raw water pump and the heat exchanger. Fresh water (ethylene glycoal) cooling lines are passed through the heat
exchanger. The raw water circulates around the engine coolant lines, lowering the temperature of the ethylene glycol
coolant. Raw water exiting the heat exchanger is channeled through the marine gear oil cooler. Lubricating ail lines
from the marine gear oil cooler isthen channeled in two directions. A portion of the water is piped into the exhaust
inlets to the muffler, cooling the muffler and exiting the module via the thru hull assembly. The remaining water is
piped through the transfer case lube il cooler and exits the module via an outlet port.

Fresh Water (Ethylene Glycol) Subsystem

Coolant is drawn by the engine water pump from the heat exchanger and is forced through the engine lube ail 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 thermostats are
closed. When the thermostats are open, the coolant flows through the heat exchanger where it is cooled. Thermostats
control and regulate the flow of coolant within the fresh water cooling system to control engine temperature.

Marine Gear Oil Cooler

Raw water exiting the engine heat exchanger passes through the marine gear lube oil cooler. A gear pump, integral to
the marine gear, circulates case 0il from the marine gear through external linesto a heat exchanger type oil cooler and
back to the marine gear. Seawater passing through the oil cooler iscirculated around the heat exchanger, lowering the
temperature of the lube oil. The bearings, clutches and gears are lubricated and cooled by the returning lube oil.

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 turbo chargers 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 actsasa
noi se dampening media within the muffler itself.
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Transfer Case Lube Oil Cooler

A normally open ball valve alows raw water exiting the marine gear oil cooler to be pumped through the transfer
case oil cooler. A gear driven pump, operated by rotation of the transfer case gearing, circulates lube oil from the
transfer case through external lines to the heat exchanger type transfer case lube oil cooler and back to the transfer
case. Seawater passing through the heat exchanger cools the lube oil. The cooled ail is returned to the top of the
transfer case, lubricating the upper gears and bearings and cooling the unit simultaneously.

DIESEL ENGINE/MARINE GEAR
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COOLING SYSTEM SCHEMATIC DIAGRAM
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FUEL SYSTEM

The fuel system provides afiltered fuel supply to the diesel engine and isidentical for port and starboard propulsion
modules. A fabricated steel fuel tank stores 400 gallons of diesel fuel. The level of fuel in the tank can be viewed
through a sight gauge located on the side of the tank. Fuel is added to the tank through afiller neck and filtered
through a mesh strainer and plug, located on the top of the tank. The filler neck is accessible from the deck of the
propulsion module through an 8 in. hatch. During refueling, air is vented from the tank through a check valve.
Another check valve allows air to be drawn into the fuel tank as fuel is consumed. Fuel supply and return lines are
sized to reduce fuel line pressures. During operation, fuel flows out of the tank through a one in. diameter fuel supply
line to afuel/water separator to remove water (condensation or other moisture) from the fuel. Fuel then travels
through the supply line and is drawn through a 10 micron fud strainer on the engine before entering the inlet fuel
manifold, then through the fuel pipesto theinlet side of the fuel injectors. Surplus fuel returns from the outlet side of
the fuel injectorsto the fuel return manifold and then back to the fuel tank through a0.75 in. diameter fuel returnline.
A fitting in the fuel outlet manifold in one of the cylinder heads maintains fuel system pressure. A check valvein the
supply line prevents fuel from draining back to the tank when the engine is not running. Ball valves are provided on
the supply and return lines to shut off the flow of fuel during maintenance and when the WT is not in operation.
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r-—-—-—-—-—-  —-—-—-—-—-—-—-— MODULE
: , _— FILLER NECK DECK
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| VALVE __~ (TOTANK)
' O O BALL
| (TO ATMOSPHERE) VALVE
| FUEL RETURN .75 IN. TUBE
- FROM DIESEL ENGINE
AN ~—FLOW —

/ —— SIGHT GAUGE

—FLOW —=

FILLER
NECK N |
STRAINER FUEL SUPPLY
T/ 1.00 IN. TUBE TO
/ / / DIESEL ENGINE
TANK

BALL FUEL WATER
VALVE  SEPARATOR gL KHEAD

FUEL
FUEL STRAINER (ENGINE) PUMP
& <4
| ~
FUEL
CHECK VALVE FILTER

FUEL SYSTEM SCHEMATIC DIAGRAM
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VENTILATION SYSTEM

The ventilation system draws outside air and directs it below deck around the engine and other propulsion module
components, removing heat and toxic fumes aft to be expelled to the atmosphere through the exhaust plenums. In
addition, the intake plenum flapper door closes when the fire suppression system is activated, shutting off the supply
of air to the machinery compartment. A secondary purpose of the system isto provide service access to the
components below deck through large, removable deck covers. The WT ventilation system is comprised of the
following components and operating mechanisms listed bel ow.

Air Intake Plenum

The air intake plenum accepts outside air and directs it below deck to the machinery compartment. It is mounted on
the engine hatch of the propulsion module facing forward. The plenum may be located on either the port or starboard
side, depending on placement of the operators cab for that section. An air intake plenum is built into the front of the
operators cab. The intake plenums also include the conduit entry plates for the electrical interconnect when the
propulsion modules are assembled into a powered section.

Air Intake Plenum Flapper Door (Damper)

The intake plenum contains a flapper door which worksin conjunction with the fire suppression system. A wire rope,
attached to the flapper door within the intake plenum, is released when the fire suppression system is activated. This

allows the flapper door to fall due to its own weight and rotate about 45° downward, closing the door and preventing
oxygen from feeding afire within the machinery compartment of the propulsion module.

Ventilation Fan (Exhaust Fan)

A ventilation fan draws hot fumes from below deck within the machinery compartment of the propulsion module.
The blower moves air through the exhaust plenum at 3075 cubic ft per minute. It removes heat from the engine,
pump-jet and drive train components, forcing the hot fumes above deck and expelling them to the atmosphere. The
marine duty 18 in. inner diameter ventilation fan has a cast aluminum alloy fan and is located at the intake side of the
exhaust plenum. The blower has a % HP, 24 VDC motor and runs at 1750 RPM. Under normal operating conditions,
the blower is controlled from atoggle switch located in the operators cab. If the fire suppression system is activated,
power to the blower is disconnected automatically.

Exhaust Plenum
A welded metal structure, the exhaust plenum contains a ventilation fan and a flapper door. It is mounted on the
thruster hatch of the propulsion module facing aft and provides ventilation for the machinery compartment of the

propulsion module. A ventilation fan at the intake end of the plenum draws air from below deck, creating a vacuum
which draws air through the intake plenum and expels hot, toxic fumes to the atmosphere.
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Exhaust Plenum Flapper Door (Damper)

A hinged flapper is housed within the plenum. It is manually opened and closed. If the fire suppression systemis
activated the flapper has to be closed manually, eliminating a second source of air to any fire below deck.

EXHAUST PLENUM
INTAKE PLENUM

WIRE ROPE FLAPPER DOOR
FLAPPER DOOR ~ CONNECTED TO

/ FIRE SUPPRESSION
SYSTEM
PROPULSION
MODULE [ ‘F -

VENTILATION FAN

HOT FUMES TO OUTSIDE

ATMOSPHERE <>I<> AR
EXHAUST SYSTEM

DIESEL ENGINE

LPUMP_JET TRANSFER CASE

VENTILATION SYSTEM FUNCTIONAL DIAGRAM

(.

WT ELECTRICAL SYSTEM

The WT propulsion units are supplied with a 24 VDC main power source. This provides power to the engine starter
solenoid and the operating systems. The main power source is charged from the engine regul ator/alternator system
viatheisolation diode. The propulsion units are also equipped with an auxiliary 24 VDC power supply that is used to
operate the pump-jet thruster indicator directional system. The two auxiliary battery units are also charged from the
engine regulator/alternator viathe isolation diode. The auxiliary battery system provides power in case the main

24 VVDC power source fails. The main power source provides power to the main circuit breaker panel for distribution
to the operating systems. The power cables feed from the propulsion module through the electrical interconnection
box up to the cab.

Ventilation
Both port and starboard units are equipped with a ventilation system. This system circul ates outside air from the
intake plenum through the engine compartment and out the exhaust plenum. The ventilation system is operated by a

blower equipped with a % HP, 24 VDC motor. The unit is powered by the 24 VDC main power system, main circuit
breaker, CO2 pressure switch, operator switch and A8K 1 relay.
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Bilge Flood War ning and Control System (Port or Sarboard)

The system is powered by the main 24 VDC power source. The power is fed through the propulsion modul e circuit
breaker panel A6 to the bilge pump control panel A5 and single bilge pump control panel A7 up to the cab contral.
The float switches provide the signal to the cab control that allows the operator to hear the alarm and check the red
activated indicator(s) for location of flooding. The alarm silence switch should aso be activated. The pump run
switch provides power to the pump start relay contacts that start the pump and activates the green indicating lamp.

Communications

AN/VRC-88D SINCGARS RADIO. The AN/VRC-88D SINCGARS radio receives 24 VDC power from the main
power system viathe cab circuit breaker panel. The signal output of the transmitter is generated from the
outdoor antenna.

VHF/FM DSC TRANSCEIVER. The VHF/FM DSC transceiver receives 12 VDC power from the main power
system viathe VHF/FM DSC transceiver voltage converter. This circuit is protected by an inline 10 amp fusethat is
fed through a ferrite line interference conditioner from the cab circuit breaker panel. The signal output of the
transceiver is generated from the transceiver antenna.

VHF/FM HANDHELD TRANSCEIVER. The VHF/FM handheld transceiver receives its power from a self-
contained, replaceable and rechargeabl e nickel-cadmium battery pack. The battery packs are recharged by battery
chargers. The battery chargers receive 12 VDC power from the main power system viathe DC to DC converter.

LOUDHAILER. Theloudhailer receives 12 VDC power from the main power system viathe DC to DC converter.
VHF/FM DSC TRANSCEIVER VOLTAGE CONVERTER. The 24 VDC to 12 VDC voltage converter receives

24 VVDC power from the main power system and reduces the voltage to 12 VDC to power the VHF/FM DSC
transceiver.

DC TO DC CONVERTER. The 24 VDC to 12 VDC voltage converter receives 24 VDC power from the main power
system and reduces the voltage to 12 VDC to power the loudhailer, interface and switchbox and VHF/FM handheld
transceiver battery chargers.

AN/PSN-11 INTERFACE AND SWITCHBOX. The AN/PSN-11 interface and switchbox receives 12 VDC power
from the main power system viathe DC to DC converter.

AN/PSN-11(V)1 PRECISION LIGHTWEIGHT GLOBAL POSITIONING RECEIVER (PLGR). The
AN/PSN-11(V)1 PLGR receives 12 VDC power from the AN/PSN-11 interface and switchbox.

Navigation System
NAVIGATION LIGHTS. The main mast and stub mast navigation lights receive 24 VDC power from the main power
system viathe cab circuit breaker panel A3 through the cab’s mast enclosure assembly A7. The enclosure contains

the switches, warning lights and alarm system for controlling the main mast and stub mast lights.

HORN. The outside horn receives 24 VDC power from the main power system viathe cab circuit breaker panel A3
and the operator control push button on the middle control panel Al.

COMPASS. The compass contains an operation light that is powered from the panel dimmer switch fed by the cab
circuit breaker panel A3.
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SPOTLIGHT. The spotlight receives 24 VDC power from the main power system viathe cab circuit breaker panel

A3 and the operator control switch on the middle control panel Al
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Engine Operation (Port and Starboard)

WT ELECTRICAL BLOCK DIAGRAM

The engine receives 24 VDC power from the main power system that operates the engine starter motor, starter contact
B1 and engine starter solenoids L 3, which isactivated by a K2 relay-operator control. During cold weather conditions
(-25°F or less), an engine cold pack starting aid automatically supplies ether into the air inlet housing of the blower.
In case of extreme cold weather starting conditions, the engine power system is also equipped with aNATO jumper
cable receptacle. The engine contains the following operation switches of sending units that provide signals to the
operators controls listed bel ow.

FUEL OIL PRESSURE SWITCHES. The fuel oil pressure switches provide signals to the operators console for
starting or stopping of the engine.
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LOW OIL PRESSURE SWITCH. The low ail pressure switch provides asignal to the operators console to activate
the K2 relay that activates the engine alarm bell and light.

HIGH WATER TEMP SWITCH. The high water temp switch provides asignal to the operators console to activate
the K2 relay that activates the engine alarm bell and light.

WATER TEMP SENDING UNIT. The water temp sending unit provides asignal to the operators console for engine
water temperature readout.

OIL TEMP SENDING UNIT. The oil temp sending unit provides asignal to the operators console for engine il
temperature readout.

OIL PRESSURE SENDING UNIT. The oil pressure sending unit provides asignal to the operators console for
engine oil pressure readout.

ENGINE NORMAL STOP PUSH BUTTONS. The engine normal stop push buttons disconnect the 24 VDC signal to
the governor controller that will stop the engine under normal conditions.

ENGINE HOUR METER. The engine hour meter receives 24 VDC power from the main power system and is

energized when the fuel oil pressure switch is closed, the engine power switch is turned on and the circuit breaker
switch is activated.

Engine Alternator

The engine alternator provides power to recharge the main battery and auxiliary battery systems. It is controlled by
the A9V R1 voltage regulator and distributed through the A91S1 isolation diode. The 65 amp alternator also provides
asignal to the operators console for the engine RPM/tachometer readout. The operators console ammeter(s) indicate
the system batteries charge and discharge in amps.

Electronic Speed Switch

The electronic speed switch provides asignal to the system viathe engine magnetic pick-up. This system activates
the emergency stop circuit by energizing the air flap solenoid, tripping the air flap closed when the engine RPM
exceeds 2300 RPM. The power source is 24 VDC power from the main power system operated through the fuel ail
pressure switch from the main breaker.

Engine Governor

The engine governor provides a minimum/maximum speed range (800 - 2100 RPM) for normal engine operation.
The power source is 24 VDC power from the main power system operated through the engine power switch on the
middle control panel A1 and propulsion module circuit breaker panel A6.

Operator Engine Control, Alarmsand Indicator System

The following items extend the engine system for engine operation.

ENGINE GAUGES. The engine gauges receive their signals from the engine and are powered from the fuel oil
pressure switch via the main breaker panel and the engine power switch.

ENGINE GAUGES TEST SWITCHES. The engine gauges test switches provide power from the main circuit
breaker to the power side of the gauges to activate them during test prior to start-up.

ENGINE POWER SWITCHES. The engine power switches provide power from the main circuit breaker to the
engine starting, stopping and fuel oil pressure switch for gauge operation.
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ENGINE START SWITCHES. The engine start switches provide power to the engine start relay A1K 1 from the main
breaker panel through the engine power switch and through the clutch deenergized, normally closed, relay. If the
clutch switch is not disengaged from either the engaged forward or backflush positions, the engine will not start.

ENGINE ALARM WARNING/INDICATING SY STEM. The engine alarm warning/indicating system, upon
receiving an alarm from the port or starboard engine high water temp or low oil pressure, will activate an indicating
light and bell. At this point, the alarm/silence/test switch can be actuated.

ALARM/SILENCE/TEST SWITCH. The alarm/silence/test switch, when moved from the alarm to the silence
position, cuts power to the bell A4LS1 and provides power to the indicating light. When the alarm condition is
cleared, theindicating light will go out and the switch can be moved back to the alarm position. The test position will
provide power to the bell and the indicating light viathe circuit breaker panel. This test position is a momentary
contact.

ENGINE THROTTLE CONTROL. The engine throttle control provides asignal to the engine governor that tells the
engine to speed up or to slow down. The power source for this control comes from the governor.

MARINE GEAR (FORWARD/DISENGAGED/BACKFLUSH). The marine gear (forward/disengaged/backflush)
provides power to shift the gear solenoids. This power comes from the main breaker panel and activates the forward
solenoid or backflush solenoid. The A4K2 port and A4K 3 starboard relays activate an indicating light. When the
clutchisleft in the forward or backflush position, the engine stops and the system is shut down. The engine starting
system will not work because the clutch relay contactsin the starting circuit will be open and the engine will not start.

Lighting System

OPERATOR STATIONS. The operator station’s middle and lower control panel lights receive 24 VDC power from
the main power system viathe cab circuit breaker panel. The lights are activated by their switch control source and
controller by adimmer switch. The operation lights used for the gauges are red and require no dimming effect. The
operation lights are powered from the same circuit, except don’t go through the dimmer switch.

CAB SPOTLIGHT. The cab spotlight receives 24 VDC power from the main power system viathe cab circuit
breaker panel and the operator control switch and is used for night deck work and navigation buoy night
identification.

BATTLE LANTERNS. The battle lanterns are powered by 6 VDC batteries. The cab light has ared lens and below
deck lights have white lenses.

Seering (Port and Sarboard) Systems

PUMP-JET THRUSTER DIRECTIONAL CONTROL. The pump-jet thruster directional controls are manually
controlled joysticks on the operator console receives 24 VVDC power from the main power system to direct port and
starboard pump-jet thrusters. The joysticks move forward and backward only. The system is controlled from the main
breaker panel through the thruster junction box breaker, which operates the clockwise and counterclockwise rotation
relays and contacts K1 and K2 that operate the hydraulic power units thruster solenoids A2jbl-L4 and L5. The
reaction speed of the solenoids are controlled by variable resistors A2jb2-R1 and R2.

PUMP-JET THRUSTER DIRECTIONAL INDICATORS. The pump-jet thruster directional indicators receives

24 VVDC power from the alternator and the auxiliary 24 VDC battery supply through the propulsion module circuit
A6CB14 and is activated by the A9K 1 relay contact, which is controlled by the engine starting system. The 24 VDC
power to the pump-jet thruster directional signal and indicator has aline converter that stabilizes the 24 VDC power
source. The pump-jet thruster directional signal comes from the feedback resistor control.
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FIRE ALARM SYSTEM (PORT AND STARBOARD). Thefire alarm system (port and starboard) receives 24 VDC
power from the propulsion module circuit breaker A6CB4. The circuit is activated by two temperature switches, S8
and S9, that send signals up to the operator console and activates the fire alarm horn and warning light. The circuit
also has an alarm/silence/test switch which, when moved from the alarm to the silence position, cuts power to the
alarm horn and provides power to the indicating light. When the alarm condition has cleared, the indicating light will
go out and the switch can be moved back to the alarm position. The test position will provide power to the horn and
indicating light viathe cab circuit breaker panel. Thistest position is a momentary contact.

Cab Auxiliary Systems

HYDRAULIC OIL LOW LEVEL INDICATOR (PORT AND STARBOARD) UNITS. The hydraulic oil low level
indicators (port and starboard units) receive asignal from afloat switch sending unit in the hydraulic tank, which
provides a signal up to the operators console via the main breaker 24 VDC power system.

PUMP-JET GEARCASE LOW OIL LEVEL INDICATOR. The pump-jet gearcase low oil level indicator receivesits
signal from the ail level sending unit. The 24 VDC power comes from the main breaker panel through the sending
unit and activates the low level indicator.

WINDSHIELD WIPER. The operators control switch provides power to the wiper motor from the cab circuit breaker
panel main 24 VDC power system.

CAB HEATER. Water, heated by the engine cooling system, is circulated through the cab heater. The operators
control switch low/off/high provides power to the heater blower motor from the 24 VDC main power system through
the cab breaker panel. The blower moves air around the heater coils, heatsit and circul ates the hot air through the cab.

WINDOW DEFROSTER. Heated air from the engine provides defrosted air. The operators control switch turns
24 VVDC on or off to the blower motor from the cab breaker panel viathe main power system.

CAB CIRCUIT BREAKER TEST PANEL. The system’s power sources and the subsystems DC voltage supplies
have test points on this panel that provide output voltage test points, which can be monitored by a handheld voltmeter.

Electrical Interconnect System
This cable cross deck connection provides power and signal information between the cab twist lock plug/receptacles

A5/A6 and the air intake plenum twist lock plug/receptacles AS/AB. Interconnection is determined by operators cab
location port or starboard.
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+24 VAC 5A
PROPULSION A3CB4 £ o387 o C WINDSHIELD WIPER (B2) (2 AMPS)
MODULE
REFER TO 10A ’—O DEFROSTER (B3) (2 AMPS)
SHEET 2 ASCES 6 >389 | ¢ (B1A) (1.5 AMPS)
- HEATER FANS
(B1B) (L5 AMPS)
1{0% VRL
392 392A_- RADIO RECPT (VHF-FM)
A3CB6 }—<
1A 24/12v (ON RADIO SHELF) (5A TRANSMITTING)
Q 393 RADIO RECPT (SINCGARS)
A3CB? (ON RADIO SHELF)(5 A TRANSMITTING)
A AVRL PORTABLE RADIO CHARGER/RECEPT
394 440~
A3CBS8 - 24/12v (ON CONSOLE) (1 AMP)
10A
A3CB9 g D374 o%— PANEL LIGHTS (DIMMER) (ON CONSOLE)
15A
6 303 ENGINE CONTROLS/ALARMS (ON CONSOLE)
A3CB10

NOTE: ALL INTERNAL HOOK-UP WIRE IS 14 OR 16 AWG
SOME DEVICES ARE PROVIDED WITH PRE-WIRED PIGTAILS FOR CONNECTIONS.

ELECTRICAL ONE-LINE DIAGRAM (SHEET 1 OF 2)
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PROPULSION MODULE, UNIT 1 IF LOCATED STBD, UNIT 2 IF LOCATED PORT

—Ofilil-0 24VDC MAIN POWER SOURCE
#1/0 CABLE 5 FT TO BATTERY BANK MAIN ENGINE STARTER
M ) 1250 COLD CRANKING AMPS
§ ;3 (OC) AMMETER W ALTERNATOR 20VDC
o0 o OfililFo THRUSTER 24VDC
[~ ] X ¥~ 1 ~
#1/0 CABLE 9 FT A9SHL ISOLATOR * SEPARATE POWER
TO BATTERY SOURCE
221
BANK #3 AWG 20 FT 2A
100A MASTER CIRCUIT BREAKER ITNHDFTgﬂgE E'lg'éﬁﬂo('\é%
A6CB1 ABCB14 :
105 o ENGINE EMERGENCY STOP (10 AMPS MOMENTARY)
ABCB2 0 ENGINE GAUGES AND CONTROLS
#5 AWG #5 AWG
SKAE 8FT oL 10FT
VENT FAN (30 AMPS
A6CB3 o E@] ( )
5A
A8
AGCB4 5D ALARMS (FLOOD/FIRE)
15A ’SOF/?WG #10 AWG
D 5FT
ABCB5 £ o |
BILGE PUMP #1 (10 AMPS)
| —f
15A glFOTAWG o #10 AWG
D 25 FT
ABCB6 6 :
BILGE PUMP #2 (10 AMPS)
e —
15A glFOTAWG o #10 AWG
QT T T T T == 25FT
ABCB7 & :
BILGE PUMP #3 (10 AMPS
| : ( )
15A glgTAWG o #10 AWG
D 16 FT
ABCB8 £ |
BILGE PUMP #4 (10 AMPS)
| —f
A6CBY £ | 16 FT
|
BILGE PUMP #5 (10 AMPS)
| —]
154 aeNe v #10AWG
A6CB10 £ | | 18FT
|
BILGE PUMP #6 (10 AMPS
__ _ _ ___ _
S0A #6 AWG 50 FT MAX DISTANCE FROM FAR MODULE,
\ 20 FT MAX DISTANCE FROM NEAR MODULE
ABCB11 & d RECEPT. (PILOTHOUSE POWER)
2A
ABCB12 6D CLUTCH CONTROL (1 AMP)
2A
£ THRUSTER CONTROL (2 AMPS)
ABCB13

ELECTRICAL ONE-LINE DIAGRAM (SHEET 2 OF 2)
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HYDRAULIC SYSTEM
Powered (Normal) Operation

The hydraulic system contained within each propulsion module provides the steering power and control for rotation
of the pump-jet discharge nozzle. The four subsystems comprising this system include: 1) the reservoir system that
stores, cools and filters the hydraulic fluid being pumped through the system; 2) the pump drive system, which
provides the power to the steering motor; 3) the way-valve assembly, which protects the hydraulic system from over
pressurization and controls the actuation of the hydraulic steering motor and; 4) the hydraulic steering motor drive

system, which turns the discharge nozzle through 360° continuous rotation in both directions.
Emer gency (Manual) Operation

In the event of loss of steering control at the cab due to an electrical failure, the steering system can be manually
operated by one of two methods: 1) the use of amanual control lever on the way-valve unit and; 2) the fit-up of the
emergency steering unit on the auxiliary planetary gearbox with manual release of the hydraulic brake.

Hydraulic Reservoir

In addition to storing the system hydraulic fluid, the hydraulic reservoir also cools 26 gallons of fluid with open air to
all sides, including top and bottom. It also filters the oil through the suction line strainer, return line filter and filler
neck screen. The reservoir is equipped with an external sight level gauge to determine actual fluid level and an
in-tank float switch to monitor fluid level within and to notify the operator via an indicating light in the cab when it
falls below the required level.

Hydraulic Pump

The axial piston hydraulic pump provides the power to drive the hydraulic motor. The pump is driven off the marine
gear and isfitted with aflow control regulator. The drive shaft of the hydraulic pump drives a cylinder block causing
the pistons within to move in an axial direction. The stroke of the pistonsis limited by an internal swash plate which
adjusts around the vertical axis of the input shaft, varying the displacement of oil flow infinitely.

Way-Valve Unit

The proportional way-valveis controlled by means of the electrically operated proportional pressure valves or
manually by means of the lever on the valve unit. The way-valve guidesthe hydraulic il viathe dual braking valveto
the hydraulic motor.

Dual Braking Valve

The dual braking valve (load retaining valve) avoids uncontrolled rotation of the hydraulic motor caused by negative
loads and locks the lines to the hydraulic motor tightly when the way-valveisin the rest position.

Hydraulic Motor

The hydraulic motor is mounted on the input shaft of the pump-jet steering planetary gearbox. The axial piston motor
is a constant speed unit with fixed oblique discs supporting nine pistons configured as a rotor.

Three-Way-Valve

A manually operated, lever actuated, three-way-valveis positioned to select normal hydraulic operation or to isolate
the normal hydraulic, so the manual hydraulic hand pump can be used to rel ease the hydraulic brake for emergency
steering operation.

Two-Way-Valve

A two-way (needle) valve in the closed position during normal operation must be opened to allow for the manual
releasing of the hydraulic brake viathe hydraulic hand pump.
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Manual Hydraulic Hand Pump

The hydraulic hand pump used to release the hydraulic brake for emergency steering operation is equipped with its
own small hydraulic reservoir, pressure relief valve and oil level dipstick.

HYDRAULIC 2/2 WAY BALL VALVE T
STEERING DRIVE
e 2/2 WAY
== BALL VALVE 1100
K 212 WAY %l Psl
_—— - - - — — ] BALL VALVE
| MA T Ba " | = | |
| DUAL VALVE qi 2 BRAKE | |
| | VALVE EB@Q 7| z]2 [ | | 08 RELIEF
| = VALVE
| - - w1l U
I , B1
| T
! A= F@I 1 —
: AQ o g HAND PUMP
<>
| - | HYDRAULIC PUMP
: | a_oW ASSEMBLY COMPLETE
| Eve.
I &
| } SHUTTLE VALVE } l T T
_ 200 4
: WAY-VALVE | __9n : psi T —@% 7
I ASSEMBLY I 3045 & _E}_A - — 9
: — — — | | | PSI | ERS_lTEEl |
| n B A m | : HYDRAULICP&I_—_:____:_L|
: Sl i S — ! - - = g
T— I~ m | QL ————— — 9
I | _—_—— — = = - — = - ——— -0 ! | rﬁ |
| | g 3/2 WAY VALVE | |
| 24VDC T | | | -t
Rk N R - s
I | —I— > X \
| | | > | |VALVE q]—-' | | | } <
! s ! ! ! '
NN | | ! !
: o J2WAY VALVE [ | & | | | | ‘ | |
e Bawe iR ] | L B
| | T T T T 43:_*__? T 0 . |_ T [ DIESEL | |
BT R s | | LENGINE | |
| | 4|:t_ - | | |
| I <] | | |
o = | | M1 |
1 = | P éd X |
I 'i' ——————— — — — — — |t — — — — oo —|- |
I _ - - R W b o
. _ _ _ _ - - + LEVEL
- SWITCH }
TANK |
RETURN © ¢ FILLING E
FLTER | FILTER o
I /AR
| S |

HYDRAULIC SYSTEM DRIVE
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FIRE SUPPRESSION SYSTEM

Thefire suppression system is designed to flood the powered module machinery and fuel storage compartments with
carbon dioxide (CO2) if afire breaks out. System activation is accomplished manually using a remote control pull
box recessed in the deck directly forward of the operators cab and air intake plenum. Manual activation isalso
provided below deck in the lazaret, where the agent is stored, but not dispersed. The upper 50 Ib CO2 cylinder is
equipped with amanual release lever, which initiates discharge the same way as the remote control pull box handle.
The 30 second time delay deviceis also equipped with amanual release handle. However, actuation using this control
will bypass the 30 second time delay. Upon activation, CO2 is released into the system. The discharged CO2 is
directed down two circuit paths. One circuit directs the agent to a pressure operated switch, which immediately shuts
off the diesel engine and machinery compartment exhaust fan. The flow of CO2 also activates awarning siren and
operates a pressure trip mechanism to close off the machinery compartment air intake plenum opening. The second
circuit directs CO2 to a 30 second time delay device to allow evacuation time for personnel prior to CO2 discharge
into the protected compartments via the three nozzles. It also provides the delay time needed for the other circuit to
shut-down the engine and close all air intake and exhaust systems.

___— BULKHEAD _— BULKHEAD

| |

i THRUSTER |

| AREA ENGINE!
FUEL | AREA | LEVER OPERATED REMOTE
STORAGE | | CONTROL HEAD CONTROL SAFETY
AREA | NOZZLE ____ ) PULL BOX OUTLET

ha— 1 4 I
T DISCHARGE
NozzLE ’ ‘ HEADS
| !

30 SECOND /
TIME DELAY ?

& MANUAL —,
ENGINE AIR INTAKE RELEASE
- / | LEVER
PLENUM CLOSE SIREN ¥
| L— DIESEL
| ENGINE N\ N
PRESSURE PREoSURE - SHUT-OFF UPPER LOWER
TRIP SWITCH ENGINE 50#CO,  50#CO,
MECHANISM COMPARTMENT \ CYLINDER  CYLINDER

EXHAUST FAN CABLE OPERATED
SHUT-OFF CONTROL HEAD

FIRE SUPPRESSION SYSTEM SCHEMATIC
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DECK EQUIPMENT
Equipment onboard the deck of WTs include awinch, A-frame, stern anchor and fittings for the assemblies.
Deck Winch

A WT's primary working tool isadual drum diesel-hydraulic reversible winch with a capstan. Thewinchisinstalled
aft of the operators cab on the center line. It provides the line pull for the A-frame and the stern anchor. The winches
rated line pull is 27,000 Ib bare drum and 19,500 Ib full drum. Each drum carries 700 ft of one in. diameter wire rope.
The deck winch also hasa 12 in. diameter gypsy at the forward end. The gypsy rated line pull is 5000 Ib. A power
take-off isincluded with the winch to provide power to ancillary equipment and tools that are used on the WT.

A-Frame

The WT A-frame has alifting capacity of 27,000 Ib when the load is forward of the plane of the A-frame legs. The
safe working load for loads aft of the plane of the A-framelegsis 12,000 Ib. The A-frame assembly includestwo legs,
a sheave, two foot anchors, two after guy assemblies, two forward guy assemblies, two corner fitting lugs, an
elevating pole and elevating pole guy assembly.

Sern Anchor

The WT stern anchor isaNAVMOOR 1000 |b anchor (Dry weight = approximately 1120 Ib). It is housed and
deployed from aframe that is secured to the aft center rake module.

Deck Fittings

WT assemblies are provided with deck fittings to meet various operational needs. Available fittings include deck
cleats and a combination Cloverleaf/D-ring. These fittings have a 30,000 |b |oad capacity. There are 10 tube turns per
non-powered nodule and five per end rake. The WT modules are provided with recessed lift shackles welded into the
deck structure. Shackles have a safe working load capacity of 35 tons. There are two shackles per center and
propulsion module and one per end rake. When stowed, the shackles fold down flush with deck. Fittings are also
available for the A-frame, stern anchor and the deck winch.
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CHAPTER 2

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT
TROUBLESHOOTING PROCEDURES
FOR
MODULAR CAUSEWAY SYSTEM (MCS)
WARPING TUG (WT)
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
TROUBLESHOOTING PROCEDURES INDEX

MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

Above Deck Systems

Interconnect Cable Not Working Between Modules
Lamp Fixture On Main or Stub Mast Not Working
Lamp Indicator Light On Mast Enclosure Junction Box Not Working
Loss Of Power to Main or Stub Mast
Navigation Lights Will Not Function
One or More Navigation Lights Are Not Functioning
Spotlight Not Functioning NP 0062 00
Stub Mast Stern Light Not Functioning NP 0083 O

Precision Lightweight Global Positioning Receiver (PLGR)

Does Not Display aValid Position
Has No Power WP 0075 00
Diesel Engine

Alternator Is Not Charging Batteries [WP 0041 00
Becomes Hotter Than Normal Operating Temperature
Engine Malfunctions (TM 55-1945-205-24-3-2)
Does Not Run Properly
Does Not Start In Cold Temperatures
Electronic Governor Engine Junction Box A4 |s Completely Dead; Actuator
Lever Stays at Minimum Position When Power Is Applied to Governor

Exhaust System Has Developed Exhaust Leaks
Exhaust System Has Developed Water Leaks
Has No Exhaust Smoke
Misfiring Caused by Clogged or Damaged Injectors
Not Receiving Fuel From Fuel Tank WP 0019 00
Not Operating; Electronic Governor Actuator Goes To Full Stroke When DC NP 0022 00
Power Applied
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MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

Diesel Engine - Continued
Smoke Is Consistently White In Nature
Hydraulic System
Has High Pressure NP 0032 0
Has No Pressure NP Q0

Public Address Set (L oudhailer)

Low Engine Oil Pressure (Engine Audible Alarm and Warning Light Will
Come On) (Normal Operation)

Mast Light Audible Pulse Beeper Sounds NP 00

No Steering from Operators Cab NP 0040 00

[WP 001500
Has No Power
Will Not Transmit Voice To Hailer Horn (Loudhailer External Speaker)
Will Not Transmit Fog Signal To Hailer Horn (Loudhailer External Speaker)
Will Not Transmit VHF/FM DSC Transceiver Audio To (Loudhailer External
Speaker)
Operators Cab
A Circuit Controlled By 3A3CB1-3A3CB10 Is Not Functioning
All Circuits Controlled By 3A3CB1-3A3CB10 Is Not Functioning
Ammeter Indicates Discharging Of System
Accessories Do Not Function
Clutch Status Light Not Operational
Defroster Fan Does Not Operate
Fan B1B Does Not Operate With Heater Fan Control In High
Fan Control Does Not Work On Low
Flood Alarm Beeper Does Not Operate
Flood Alarm Light 3A2DS2 Does Not Illuminate In Alarm Mode
Gauge Lights Will Not Operate or Vary In Brightness
Improper Engine Speed Control from Operators Cab
[(WP 002700
[WP 0040 00
WP 0054 00

No Power to the Operators Cab Control Panel NP 0054 00
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MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

Operators Cab - Continued

No Steering Control NP Q0

No Steering Control Indication for the Pump-Jet NP 00380
No Steering From Operators Cab - Low Hydraulic System Pressure NP 0034 0
No Voltage at Test Jacks When Using Built In Test Switch 3A3S1 NP 0061 0

No Voltage at Test Jacks When Using Built In Test Switch 3A3S1 NP 0060 0
in Any Position

Only Fan B1B Operates with Heater Fan Control In High NP 0064 O
Overheating (Engine Audible Alarm and Warning Light Will Come On) NP 0028 O
Steering Reacts Sluggishly NP 0039 0
Vent Fan Operating Status Light Does Not Illuminate NP 0008 0

Propulsion Module

Bilge Pump Output has Reduced Flow NP 0046 O
Bilge Pump Status Lights Are Not Functional NP 0048 O
Bilge Pump Will Not Shut Off NP 004
Bilge Pumps Do Not Function NP 0043 00
Bilge Pumps Will Not Function In Test Mode (From Bilge Junction NP 004400
Boxes A5 & A7)

Bilge Pumps Will Not Function In Remote Mode From Operators Cab NP 0045 00

Drive Train Does Not Operate Freely and Smoothly; Excessive Vibration is NP Q0
Experienced During Operation

Fire Alarm Horn 3A4L S2 Does Not Operate NP Q0

Fire Alarm Light 3A2DS2 (STBD) OR 3A2DS1 (PORT) Does Not NP Q0
Illuminate In Alarm Mode

Flood Alarm Beeper Does Not Operate NP 0009 00
Flood Alarm Light 3A2DS2 Does Not Illuminate In Alarm Mode NP 001000

Marine Gear Clutch Will Not Engage In ENGAGE/BACKFLUSH Directions NP 003000

Marine Gear Malfunctions NP 0029 00

No Propulsion from Pump-Jet NP Q0
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MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

Propulsion Module - (Continued)
Propulsion Module Becomes Hotter than Normal Operating Temperature NP 0012 O

Pump-Jet Can Only Develop a Small Amount of Thrust NP 0036 0
(Not Enough Water is Being Delivered)

Thermal Detector Does Not Trip Fire Alarm NP 0050 0
Transfer Case Malfunctions NP 0031 0
Exhaust Plenum Vent Fan Will Not Operate NP 0007 O
Exhaust Plenum Ventilation Fan Does Not Work NP 00110

Water Entering Bilge From Pump Discharge Line When NP 0049 O
Pump is Not Operating

Water is Not Expelling Out of Exhaust Outlet Port Ad/Or NP 0024 00
Transfer Case Cooling System Port

VHF/FM DSC Transceiver

Does Not Display Valid Position NP 0074 00
Has No Power

Will Not Receive NP 0072 00
Will Not Transmit NP 0073 00
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
EXHAUST PLENUM VENTILATION FAN
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
EXHAUST PLENUM VENT FAN WILL NOT OPERATE

NOTE

This troubleshooting procedure is typical for both the starboard and port vent fans.
SYMPTOM
Vent fan will not operate.
MALFUNCTION
Faulty vent fan toggle switch on lower control panel A2.

CORRECTIVE ACTION

Replace toggle switch[(WP 0264 00)

Perform operational check of vent fan. (TM 55-1945-205-10-3)
MALFUNCTION
Faulty vent fan toggle switch on propulsion module circuit breaker panel A6.

CORRECTIVE ACTION

Replace toggle switch[(WP 0264 00)

Perform operational check of vent fan. (TM 55-1945-205-10-3)
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MALFUNCTION

Open circuit between 3A2S21 (port) or 3A2S22 (stbd) and the operators cab terminal block assembly
(unit 3A4).

CORRECTIVE ACTION

With fan control on, use multimeter to check for 24 VDC at TB1-14/TB10-3 and
TB3-14/TB10-3 at the operators cab terminal block assembly.

If 24 VDC isnot present, use multimeter to check wiring continuity between 3A2S21 and
3A2S22 an the operators cab terminal block assembly. Repair/replace wiring as necessary.
(WP 0352 00)

Perform operational check of vent fan. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between operators cab terminal block assembly and the propulsion module junction box.
CORRECTIVE ACTION

With fan control on, use multimeter to check for 24 VDC at TB1-14/TB10-3 and
TB3-14/TB10-3 at the operators cab terminal block assembly.

If 24 VDC is present, use multimeter to check for 24 VDC at TB1-15/TB3-5in the
appropriate propulsion module junction box.

If 24 VDC is not present, use multimeter to check continuity of interconnect wiring

between the propulsion module junction box and the operators cab lower control panel
assembly 3A2S21 (port) and 3A2S22 (sthd). Repair/replace wiring as necessary.

Perform operational check of vent fan. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
VENT FAN STATUSLIGHT
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
VENT FAN OPERATING STATUS LIGHT DOES NOT ILLUMINATE

NOTE

This troubleshooting procedure is typical for both vent fans.

SYMPTOM
Operating status light for the vent fan does not illuminate.
MALFUNCTION
Failed lamp.
CORRECTIVE ACTION

Replace lamp.[(WP 0268 00)
Perform operational check of vent fan. (TM 55-1945-205-10-3)

MALFUNCTION

Open wiring to status light A2DS6 (port) or A2DS7 (sthd) in lower control panel A2.
CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at 3A2S21-3/3A2DS2-2 and 3A2S22-3/3A2DS2-2
in the lower control panel A2.

If 24 VDC is present, use a multimeter to check wiring for continuity between 3A2S21
and 3A2DS6 (port) and 3A2S22 and 3A2DS7 (sthd) as applicable. If continuity is not

present, repair/replace wiring as necessary. [(WP 0352 00)

Perform operational check of vent fan. (TM 55-1945-205-10-3)
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MALFUNCTION

Faulty diode 3A2D15 (port), 3A2D16 (sthd) in lower control panel A2.
CORRECTIVE ACTION
Replace diode 3A2D15 (port) or 3A2D16 (stbd) lower control panel A2.[(WP 0351 00)

Perform operational check of vent fan. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
FLOOD ALARM
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Test Equipment
Multimeter (Item 23[WP 0374 00)
Tools

Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
FLOOD ALARM BEEPER DOES NOT OPERATE

NOTE

This troubleshooting procedure is typical of both flood alarm beepers.
SYMPTOM
No operation of flood alarm beeper.
MALFUNCTION
24 VDC isnot present at beeper A2SL 1 in lower control panel A2.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at beeper terminals 3A2L S1(+)/3A2LS1(-) in
lower control panel A2.

If 24 VDC is present, replace beeper. (WP 0269 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
If voltage is not present, proceed to next step.
MALFUNCTION

Open beeper circuit.
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CORRECTIVE ACTION
Using a multimeter, check for 24 VDC at 3A2S2/3A2L S(-) in lower control panel A2.

If 24 VDC is present, use multimeter to check continuity of wiring between 3A2S2 and
3A2LS1. If continuity is not present, repair/replace wiring as necessary. [(WP 0352 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
MALFUNCTION
Failed switch 3A2S2 in lower control panel A2.
CORRECTIVE ACTION

If 24 VDC was not present in the previous step, use multimeter to check for 24 VDC at
3A2S2-1/3ASLS1(-).

If 24 VDC is present, replace switch.[(WP 0264 00)
Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
MALFUNCTION
Open in wiring between operators cab lower control panel A2 and terminal strip A4.
CORRECTIVE ACTION

If 24 VDC was not present in the previous step, use multimeter to check for 24 VDC at
3A4TB4-18/3A4TB10-3 at the operators cab terminal strip A4.

If 24 VDC is present, use multimeter to check continuity of wiring. If continuity is not
present, repair/replace wiring as necessary. [(WP 0352 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
MALFUNCTION
Open in wiring between operators cab terminal strip A4 and propulsion module junction box A3.
CORRECTIVE ACTION

If 24 VDC was not present in the previous step, use multimeter to check for 24 VDC at
TB1-16/TB3-5 in the appropriate propulsion module junction box A3.

If 24 VDC is present, use multimeter to check continuity of wiring between operators cab
terminal strip A4 and propulsion module junction box A3. If continuity is not present,

repair/replace wiring as necessary. [WP 0352 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
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MALFUNCTION

Open in wiring between bilge pump control assembly A5 or A7 and propulsion module junction
box A3.

CORRECTIVE ACTION

If 24 VDC was not present in the previous step, use multimeter to check for 24 VDC at
TB1-3/TB3-2 in the appropriate bilge pump control assembly A5 or A7.

If 24 VDC ispresent, check continuity of wiring between bilge pump control assembly A5
or A7 and propulsion module junction box A3. If continuity is not present, repair/replace

wiring as necessary. (WP 0352 °00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)

MALFUNCTION
Failed diode 1A5D1 (sthd), 2A5D1 (port).

CORRECTIVE ACTION

Replace diode (WP 0351 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
FLOOD ALARM
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Test Equipment
Multimeter (Item 23[WP 0374 00)
Tools

Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE

FLOOD ALARM LIGHT 3A2DS2 DOESNOT ILLUMINATE IN ALARM MODE

NOTE

This troubleshooting procedure is typical for both flood alarm lights.
SYMPTOM
No illumination of flood alarm light while in alarm mode.
MALFUNCTION
Failed light bulb.
CORRECTIVE ACTION
Replace light bulb.[(WP 0268 00)
Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between 3A2DS2 and 3A2S2 in lower control panel A2.
CORRECTIVE ACTION
Using a multimeter, check for 24 VDC at 3A2S2-5/3A2DS2-2 in lower control panel A2.

If 24 VDC is present, use multimeter to check continuity of wiring between 3A2DS2 and
3A2S2. If continuity is not present, repair/replace wiring as necessary. (WP 0352 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)
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MALFUNCTION
Failed switch 3A2S2 in lower control panel A2.
CORRECTIVE ACTION

If 24 VDC is not present, use multimeter to check for 24 VDC at 3A2S2-6/3A2DS2-2 in
lower control panel A2.

If 24 VDC is present but was not present in previous step, replace switch.

(WP 0264 00)

Perform operational check of flood alarm beeper. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

001000 2



TM 55-1945-205-24-3-1 0011 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
EXHAUST PLENUM VENTILATION FAN
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
EXHAUST PLENUM VENTILATION FAN DOES NOT WORK
SYMPTOM
The ventilation fan does not work.
MALFUNCTION
Electrical connection to ventilation fan are not connected properly.
CORRECTIVE ACTION
Attach electrical connection to vent fan relay enclosure A8. (TM 55-1945-205-10-3)
Perform operational check of ventilation fan. (TM 55-1945-205-10-3)
MALFUNCTION
VENT FANS circuit breaker in lower control panel A2 isfaulty.
CORRECTIVE ACTION
Replace VENT FANS circuit breaker in lower control panel A2.[(WP 0264 00)
Perform operational check of ventilation fan. (TM 55-1945-205-10-3)
MALFUNCTION
Ventilation fan is faulty.
CORRECTIVE ACTION
Replace ventilation fan.[(WP 0096 00)
Perform operational check of ventilation fan. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0011 00 1/2 blank






TM 55-1945-205-24-3-1 0012 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE
PROPULSION MODULE BECOMES HOTTER THAN NORMAL OPERATING TEMPERATURE
SYMPTOM
Operating temperature of propulsion modul e becomes hotter than normal.
MALFUNCTION
Flapper door contained within the intake plenum is closed.
CORRECTIVE ACTION

Connect wire rope from the fire suppression system to hold flapper door in the open
position. (TM 55-1945-205-10-3)

Perform operational check of intake plenum. (TM 55-1945-205-10-3)
MALFUNCTION
Air intake plenum louver assembly is clogged.
CORRECTIVE ACTION
Clean air intake louver assembly. (WP 0086 00)
Perform operational check of intake plenum. (TM 55-1945-205-10-3)
MALFUNCTION
Exhaust vent fan is not operating.
CORRECTIVE ACTION

Turn on VENT FANS circuit breaker on lower control panel A2. (TM 55-1945-205-10-3)

Perform operational check of intake plenum. (TM 55-1945-205-10-3)

0012001
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MALFUNCTION
Diesel engineis overheating.
CORRECTIVE ACTION
Refer to diesel engine troubleshooting procedures. (TM 55-1945-205-24-3-2)

END OF WORK PACKAGE

0012 00 2



TM 55-1945-205-24-3-1 001300

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DRIVE TRAIN
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2
TM 55-1945-205-24-3-3
TM 55-1945-205-24-3-4

TROUBLESHOOTING PROCEDURE

DRIVE TRAIN DOES NOT OPERATE FREELY AND SMOOTHLY; EXCESSIVE VIBRATION IS
EXPERIENCED DURING OPERATION

NOTE

This troubleshooting procedure is typical for both the starboard and port
marine transmissions.

SYMPTOM
Excessive vibration is experienced during operation of the drive train.
MALFUNCTION
Foreign objects in pump-jet water inlet.
CORRECTIVE ACTION
Backflush pump-jet to remove foreign objects. (TM 55-1945-205-10-3)
MALFUNCTION

Drive shaft mounting bolts are loose on drive shafts between marine gear and transfer case and transfer
case and pump-jet.

CORRECTIVE ACTION
Tighten drive shaft mounting bolts as necessary. (WP Q117 00)
Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION

Failure of drive shaft universal joint bearing on drive shafts between marine gear and transfer case and
transfer case and pump-jet

0013001
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CORRECTIVE ACTION

Replace drive shaft.[WP 0118 00)

Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION
Drive shaft balance weights missing from drive shafts.

CORRECTIVE ACTION

Replace drive shaft. [WP 0118 00)

Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION
Marine gear mounting foundation bolts are loose.
CORRECTIVE ACTION
Tighten marine gear mounting foundation bolts. (TM 55-1945-205-24-3-3)
Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION
Transfer case mounting bolts are loose.
CORRECTIVE ACTION
Tighten transfer case mounting bolts. (TM 55-1945-205-24-3-4)
Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION
Engine mounting bolts are loose.
CORRECTIVE ACTION
Tighten engine mounting bolts. (TM 55-1945-205-24-3-2)
Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION
Internal damage to marine gear.
CORRECTIVE ACTION
Replace marine gear. (TM 55-1945-205-24-3-3)

Perform operational check of drivetrain. (TM 55-1945-205-10-3)

0013 00 2
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0013 00

MALFUNCTION
Internal damage to transfer case.
CORRECTIVE ACTION
Replace transfer case. (TM 55-1945-205-24-3-4)
Perform operational check of drivetrain. (TM 55-1945-205-10-3)
MALFUNCTION
Internal damage to engine.
CORRECTIVE ACTION
Replace engine. (TM 55-1945-205-24-3-2)
Perform operational check of drivetrain. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0013 00 3/4 blank






TM 55-1945-205-24-3-1 0014 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE
DIESEL ENGINE MALFUNCTIONS
For troubleshooting procedures for the diesel engine, reference the diesel engine manual. (TM 55-1945-205-24-3-2)

END OF WORK PACKAGE

0014 00 /2 blank






TM 55-1945-205-24-3-1 0015 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE

THE DIESEL ENGINE SMOKE IS CONSISTENTLY WHITE IN NATURE

NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
Smoke from the diesel engineis consistently white.
MALFUNCTION
Water in the exhaust piping of water jacketed exhaust system components.
CORRECTIVE ACTION

Remove and inspect exhaust system. [(WP 0176 Q0)

Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0015 00 /2 blank






TM 55-1945-205-24-3-1 0016 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
THE DIESEL ENGINE HAS NO EXHAUST SMOKE

NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
Diesel engine has no exhaust smoke.
MALFUNCTION
Flapper valveis closed.
CORRECTIVE ACTION
Open flapper valve.
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Blockage in exhaust system components.
CORRECTIVE ACTION
Disassemble, locate and remove the blockage within the exhaust system. [(WP 0176 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0016 00 /2 blank






TM 55-1945-205-24-3-1 0017 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE
DIESEL ENGINE DOESNOT RUN PROPERLY
SYMPTOM
Diesel engine does not run properly.
MALFUNCTION
Air intake plenum louver assembly is clogged.
CORRECTIVE ACTION
Clean air intake louver assembly.[(WP 0086 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Flapper door contained within the intake plenum is closed
CORRECTIVE ACTION

Connect wire rope from the fire suppression system to hold flapper door in the open
position. (TM 55-1945-205-10-3)

Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Diesel engine continues not running properly.
CORRECTIVE ACTION
Refer to diesel engine troubleshooting procedures. (TM 55-1945-205-24-3-2)

END OF WORK PACKAGE

0017 00 /2 blank






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

0018 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
DIESEL ENGINE SPEED CONTROL
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE

IMPROPER ENGINE SPEED CONTROL FROM OPERATORS CAB

NOTE

This troubleshooting procedure is typical for both drive trains.

SYMPTOM
Improper engine speed control from operators cab.
MALFUNCTION
Engine governor malfunction.

CORRECTIVE ACTION

Check engine speed control. If improper, refer to diesel engine troubleshooting

procedures. (TM 55-1945-205-24-3-2)

With the DC to the governor on and the engine off, use a multimeter to measure the
DC voltage at the engine governor controller from terminal 6 to terminal 2. This should
be approximately 8 VDC. Between terminal 7and terminal 2 the voltage should be

approximately 4 VDC.

If voltages are not correct, refer to diesel engine troubleshooting procedures.

(TM 55-1945-205-24-3-2)

If voltages are correct, proceed to the next step.

0018 00 1
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MALFUNCTION
Open circuit between the engine junction box and the operators cab terminal strip A4.

CORRECTIVE ACTION

NOTE

If governor controller terminal 7 is open, engine speed will increase. If terminal 8 is open,
there will be no control by the operators cab throttle. If terminal 6 is open, speed will remain
at the value set at the governor controller.

Using a multimeter, check DC voltages at the operators cab termina strip A4.
If no voltage is measured, use multimeter to check continuity of interconnect wiring
between the power modul e engine junction box and the operators cab terminal board
assembly. If continuity is not present, repair/replace wiring as necessary. [(WP 0352 00).
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

MALFUNCTION

Open circuit between the operators cab terminal board assembly and the engine throttle potentiometers.
CORRECTIVE ACTION

Using a multimeter, check DC voltages at the operators cab lower control panel A2.

If no voltage is measured, use multimeter to check continuity of wiring between the
operators cab terminal strip A4 and the throttle controls. If continuity is not present,

repair/replace wiring as necessary. [WP 0352 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Failed throttle control potentiometer.
CORRECTIVE ACTION
Replace failed lower control panel A2 throttle control.[(WP 0263 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0018 00 2



TM 55-1945-205-24-3-1 0019 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE FUEL SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE
DIESEL ENGINE ISNOT RECEIVING FUEL FROM FUEL TANK

NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
Diesel engineis not receiving fuel.
MALFUNCTION

Fuel tank is empty.
CORRECTIVE ACTION

Fill fuel tank. (TM 55-1945-205-10-3)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION

Failure of fuel pressure switch.

CORRECTIVE ACTION
Replace fuel pressure switch. (TM 55-1945-205-24-3-2)

Perform operational check of diesel engine. (TM 55-1945-205-10-3)

001900 1
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MALFUNCTION
Supply and return line shut-off valves are closed.

CORRECTIVE ACTION

Open supply and return line shut-off valves. (TM 55-1945-205-10-3)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION

Filter element in fuel water separator is clogged.
CORRECTIVE ACTION

Replace fuel/water separator filter element. (WP Q196 00)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

Replace fuel filter on engine. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION

Fuel line connections |oose.
CORRECTIVE ACTION
Tighten fuel line connections.

Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0019 00 2



TM 55-1945-205-24-3-1 0020 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE

DIESEL ENGINE ISMISFIRING CAUSED BY CLOGGED OR DAMAGED INJECTORS

NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
Misfiring in diesel engine due to clogged or damaged injectors.
MALFUNCTION
Water contaminant in fuel system.
CORRECTIVE ACTION

Inspect fuel tank with detection paste. (WP 0184 00)
Drain fuel tank. (WP 0185 00)
Drain fuel water separator. (WP 0195 Q0)

Replace engine secondary fuel filter. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0020 00 /2 blank






TM 55-1945-205-24-3-1 0021 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE GOVERNOR
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE

ELECTRONIC GOVERNOR ENGINE JUNCTION BOX A4 ISCOMPLETELY DEAD, ACTUATOR LEVER
STAYS AT MINIMUM POSITION WHEN POWER ISAPPLIED TO GOVERNOR

Reference the diesel engine troubleshooting procedures. (TM 55-1945-205-24-3-2)

END OF WORK PACKAGE

0021 00 /2 blank






TM 55-1945-205-24-3-1 0022 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE GOVERNOR
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE

ENGINE ISNOT OPERATING; ELECTRONIC GOVERNOR ACTUATOR GOES TO FULL STROKE WHEN
DC POWER IS APPLIED

Reference the diesel engine troubleshooting procedures manual. (TM 55-1945-205-24-3-2)

END OF WORK PACKAGE

0022 00 /2 blank






TM 55-1945-205-24-3-1 0023 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE EXHAUST SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
EXHAUST SYSTEM HAS DEVELOPED WATER LEAKS

NOTE

This troubleshooting procedure is typical for both the starboard and port engines.
SYMPTOM
Water leaks have developed in exhaust system.
MALFUNCTION
Faulty clamps, gaskets, hoses or exhaust system components.
CORRECTIVE ACTION

Replace exhaust system components.[(WP 0176 Q0)
Perform operational check of exhaust system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0023 00 /2 blank






TM 55-1945-205-24-3-1 0024 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
TRANSFER CASE COOLING SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE

WATER ISNOT EXPELLING OUT OF EXHAUST OUTLET PORT AND/OR TRANSFER CASE COOLING
SYSTEM PORT

NOTE

This troubleshooting procedure is typical for both engines
SYMPTOM
Exhaust outlet port and/or transfer case cooling system port is not expelling water.
MALFUNCTION
Duplex strainer clogged.
CORRECTIVE ACTION
Clean or replace duplex strainer basket. [WP 0103 00)
Perform operational check of exhaust system. (TM 55-1945-205-10-3)
MALFUNCTION
Exhaust flapper is locked.
CORRECTIVE ACTION
Unlock exhaust flapper. (TM 55-1945-205-10-3)
Perform operational check of exhaust system. (TM 55-1945-205-10-3)
MALFUNCTION
Sea chest butterfly valve, exhaust cooling valve or transfer cooling valveisin closed position.
CORRECTIVE ACTION
Place valve(s) in open position. (TM 55-1945-205-10-3)

Perform operational check of exhaust system. (TM 55-1945-205-10-3)
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MALFUNCTION
L eakage and/or breaks in raw water cooling system plumbing.
CORRECTIVE ACTION
Repair raw water cooling system plumbing. (TM 55-1945-205-24-3-2)
Perform operational check of exhaust system. (TM 55-1945-205-10-3)
MALFUNCTION
Damage to engine raw water pump.
CORRECTIVE ACTION
Replace raw water pump. (TM 55-1945-205-24-3-2)
Perform operational check of exhaust system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0024 00 2



TM 55-1945-205-24-3-1 0025 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE EXHAUST SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
EXHAUST SYSTEM HAS DEVELOPED EXHAUST LEAKS

NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
L eaks have developed in the engine exhaust system.
MALFUNCTION
Faulty clamps, gaskets, hoses or exhaust system components.
CORRECTIVE ACTION
Replace exhaust system components.[(WP 0176 Q0)
Perform operational check of exhaust system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0025 00 /2 blank






TM 55-1945-205-24-3-1 0026 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE STARTING SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE
DOES NOT START IN COLD TEMPERATURES
NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
Cold temperatures prevent diesel engine from starting.
MALFUNCTION
Ether supply cylinder is empty.
CORRECTIVE ACTION
Replace the ether supply cylinder. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Cold start temperature switch mounted on the diesel engine is damaged.

CORRECTIVE ACTION

Replace the cold start temperature switch. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Ether system control valve mounted on the ether supply bottle is damaged.

CORRECTIVE ACTION

Replace the control valve. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0026 00 /2 blank






TM 55-1945-205-24-3-1 0027 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE LUBRICATION SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE

LOW ENGINE OIL PRESSURE (AUDIBLE ALARM AND WARNING LIGHT ON) (NORMAL OPERATION)

NOTE

This troubleshooting procedure is typical for both engines.
SYMPTOM
Audible engine alarm and engine warning light is on.
MALFUNCTION
Qil pressure sending unit not transmitting correct reading.
CORRECTIVE ACTION

Check for loose or detached wiring. If attached properly, replace sending unit.
(TM 55-1945-205-24-3-2)

Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0027 00 1/2 blank






TM 55-1945-205-24-3-1 0028 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
TM 55-1945-205-24-3-2

TROUBLESHOOTING PROCEDURE
ENGINE OVERHEATING (AUDIBLE ALARM AND WARNING LIGHT ON)

NOTE

This troubleshooting procedure is typical for both starboard and port engines.
SYMPTOM
Audible engine alarm and engine warning light are on.
MALFUNCTION
Fresh water or raw water hose(s) has aleak.
CORRECTIVE ACTION
Replace the defective hose(s). (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Fresh water filter is clogged.
CORRECTIVE ACTION
Replace the fresh water filter. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Engine thermostat(s) is sticking or defective.
CORRECTIVE ACTION
Replace thermostat(s). (TM 55-1945-205-24-3-2)

Perform operational check of diesel engine. (TM 55-1945-205-10-3)

0028 00 1
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MALFUNCTION
Engine water temperature sending unit not transmitting correct reading.
CORRECTIVE ACTION

Check for loose or detached wiring. If attached properly, replace sending unit.
(TM 55-1945-205-24-3-2)

Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Engine heat exchanger is clogged.
CORRECTIVE ACTION
Clean or replace the heat exchanger core. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Engine raw water pump is not working.
CORRECTIVE ACTION
Replace the raw water pump. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)
MALFUNCTION
Engine fresh water pump is not working.
CORRECTIVE ACTION
Replace the fresh water pump. (TM 55-1945-205-24-3-2)
Perform operational check of diesel engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0028 00 2



TM 55-1945-205-24-3-1 0029 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
MARINE GEAR
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

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

TROUBLESHOOTING PROCEDURE
MARINE GEAR MALFUNCTIONS
For troubleshooting procedures for the marine gear, reference the marine gear manual. (TM 55-1945-205-24-3-3)

END OF WORK PACKAGE

0029 00 /2 blank






TM 55-1945-205-24-3-1 0030 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
MARINE GEAR
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

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

TROUBLESHOOTING PROCEDURE
MARINE GEAR CLUTCH WILL NOT ENGAGE IN ENGAGE/BACKFLUSH DIRECTIONS

NOTE

This troubleshooting procedure is typical for both marine transmissions.
SYMPTOM
Clutch does not engage in engage/backflush directions.
MALFUNCTION
Open circuit between the operators cab and propulsion module junction box A3.
CORRECTIVE ACTION

With clutch control in the BACKFLUSH position, use multimeter to check for 24 VDC at
terminals TB-12/TB1-13 in the propulsion module junctions box A3.

If 24 VDC is present, refer to marine gear troubleshooting procedures.
(TM 55-1945-205-24-3-3)

If 24 VDC is not present, use multimeter to check continuity of electrical wiring between
the propulsion module junction box A3 and the clutch control switch 3A2S5 (port),
3A2S6 (sthd). If continuity is hot present, repair/replace wiring as necessary.

Perform operational check of marine gear. (TM 55-1945-205-10-3)

0030001
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MALFUNCTION
Failed control switch.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at 3A2S5-1/3A2DS2-2 (port),
3A2S6-1/352DS2-2 (sthd).

If 24 VDC is present, use multimeter to check for 24 VDC at 3A2S5-2/3A2DS2-2 (port),
3A2S6-2/3A2DS2-2 (sthd).

If 24 VDC is present, replace switch A2S5 (port), A2S6 (stbd).[(WP 0264 00)

If 24 VDC is not present, use multimeter to check continuity of wiring between
A2S5-2 (A2S6-2) and the appropriate propulsion module circuit breaker panel A6. If
continuity is not present, repair/replace wiring as necessary. [(WP 0352 00)

Perform operational check of marine gear. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0030 00 2



TM 55-1945-205-24-3-1 003100

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
TRANSFER CASE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

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

TROUBLESHOOTING PROCEDURE
TRANSFER CASE MALFUNCTIONS
For troubleshooting procedures for the transfer case, reference the transfer case manual. (TM 55-1945-205-24-3-4)

END OF WORK PACKAGE

0031 00 /2 blank






TM 55-1945-205-24-3-1 0032 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
HYDRAULIC SYSTEM HAS HIGH PRESSURE

NOTE

This troubleshooting procedure is typical for both starboard and port powered modules.
SYMPTOM
Hydraulic system has high pressure.
MALFUNCTION
Hydraulic pressure improperly adjusted.
CORRECTIVE ACTION
Adjust hydraulic system pressure. [(WP 0137 00)
Perform operational check of hydraulic system. (TM 55-1945-205-10-3)
MALFUNCTION
Dirt in return line and supply line filters.
CORRECTIVE ACTION
Clean hydraulic system reservoir tank strainer. (WP 0141 00)
Replace hydraulic system reservoir filter element.[(WP 0144 00)

Replace hydraulic system return filter assembly. (WP 0146 00)

Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

0032001



0032 00 TM 55-1945-205-24-3-1

MALFUNCTION
Way-valveis not functioning properly.
CORRECTIVE ACTION
Repair or replace way-val ve.[(WP 0169 00 WP 0168 00)
Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0032 00 2



TM 55-1945-205-24-3-1 003300

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
HYDRAULIC SYSTEM HAS NO PRESSURE

NOTE

This troubleshooting procedure is typical for both starboard and port powered modules.

SYMPTOM

No pressure in hydraulic system.

MALFUNCTION
Hydraulic system reservoir fluid level low.
CORRECTIVE ACTION
Fill hydraulic system reservoir to proper level.
Perform operational check of hydraulic system. (TM 55-1945-205-10-3)
MALFUNCTION
Hydraulic filter system is dirty.
CORRECTIVE ACTION
Clean hydraulic system reservoir tank strainer. (WP 0141 00)
Replace hydraulic system reservoir return filter element.[(WP 0144 00)
Replace hydraulic system return filter assembly. [\WP 0146 00)
Perform operational check of hydraulic system. (TM 55-1945-205-10-3)
MALFUNCTION
Defective hydraulic pump emits unusual noise or excessive heat.

CORRECTIVE ACTION

Repair or replace hydraulic pump.[(WP 0163 00[ WP 0164 00)
Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0033 00 /2 blank






TM 55-1945-205-24-3-1 0034 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PUMP-JET STEERING
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment

Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
NO STEERING FROM OPERATORS CAB - LOW HYDRAULIC SYSTEM PRESSURE

NOTE

This troubleshooting procedure is typical for both the starboard and port steering systems.

SYMPTOM
No steering from operators cab.
MALFUNCTION
Hydraulic system solenoid valves are staying energized.
CORRECTIVE ACTION

| solate steering control 3A2S23 terminal 4 (port) and 3A2S24 terminal 4 (stbd) on the
lower control panel A2. With the steering control held in either the clockwise or
counterclockwise position, use multimeter to check for 24 VDC at appropriate steering
switch 3A2S23-4/3A2DS2-2 or 3A2S24-4/3A2DS2-2 on the lower control panel A2.

If 24 VDC is present, use multimeter to check continuity of switch 3A2523-4/3A2DS2-2
and 3A2S24-4/3A2DS2-2 wiring. If continuity is not present, replace switch 3A2S23 or

3A2S24 as necessary. (WP 0264 00)

Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

If 24 VDC isnot present, use multimeter to check continuity of wiring to the hydraulic
system solenoid valvesfor short circuits. If continuity is not present, repair/replace wiring

as necessary. [(WP 0352 00)

Perform operational check of hydraulic system. (TM 55-1945-205-10-3)
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MALFUNCTION
Low hydraulic pressure.
CORRECTIVE ACTION

Adjust hydraulic pump pressure. [[WP 0137 00)

Perform operational check of hydraulic system. (TM 55-1945-205-10-3)
If still no pressure, repair or replace hydraulic pump.[[WP 0164 00[WP 0163 00)
Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0034 00 2



TM 55-1945-205-24-3-1 003500

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
PUMP-JET
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Personnel Required
Engineer 88L
References

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

TROUBLESHOOTING PROCEDURE
NO PROPULSION FROM THE PUMP-JET

NOTE

This troubleshooting procedure is typical for both the starboard and port pump-jets.
SYMPTOM
The pump-jet is not delivering propulsion.
MALFUNCTION

The CLUTCH circuit breaker located on the propulsion module circuit breaker panel A6 located in the
machinery compartment is not on.

CORRECTIVE ACTION
Position CLUTCH circuit breaker to on. (TM 55-1945-205-10-3)
Perform operational check of pump-jet. (TM 55-1945-205-10-3)
MALFUNCTION
The pump-jet intake is plugged with foreign objects.
CORRECTIVE ACTION
Backflush the appropriate pump-jet to clear the intake. (TM 55-1945-205-10-3)
Perform operational check of pump-jet. (TM 55-1945-205-10-3)
MALFUNCTION
The drive train is not providing power to the pump-jet.
CORRECTIVE ACTION
Check to make sure drive train and its components are working. (TM 55-1945-205-10-3)

Perform operational check of pump-jet. (TM 55-1945-205-10-3)
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MALFUNCTION
Electronic control gear on the marine gear is not operating properly.
CORRECTIVE ACTION
Repair or replace the selector valve. (TM 55-1945-205-24-3-3)
Perform operational check of pump-jet. (TM 55-1945-205-10-3)
MALFUNCTION
The pump-jet is still not delivering propulsion.
CORRECTIVE ACTION
Repair or replace the pump-jet. Contact depot maintenance.

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0036 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PUMP-JET
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE

PUMP-JET DEVELOPS ONLY A SMALL AMOUNT OF THRUST (NOT ENOUGH WATER IS
BEING DELIVERED)

NOTE

This troubleshooting procedure is typical for both the starboard and port pump-jets.

SYMPTOM

Pump-jet produces only a small amount of thrust.

MALFUNCTION

Pump-jet intake is clogged with debris.
CORRECTIVE ACTION

Backflush the appropriate pump-jet to clear the intake. (TM 55-1945-205-10-3)
Perform operational check of pump-jet. (TM 55-1945-205-10-3)
MALFUNCTION
Diesel engineis not operating at required speed.
CORRECTIVE ACTION
Increase diesel engine operating speed. (TM 55-1945-205-10-3)
Perform operational check of pump-jet. (TM 55-1945-205-10-3)
MALFUNCTION
Pump-jet is defective.
CORRECTIVE ACTION
Repair or replace pump-jet as necessary. Contact depot maintenance.

END OF WORK PACKAGE

0036 00 /2 blank






TM 55-1945-205-24-3-1 0037 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
STEERING SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
NO STEERING CONTROL

NOTE

This troubleshooting procedure is typical for pump-jet steering on both the starboard
and port powered modules.

SYMPTOM
No control over the steering.
MALFUNCTION
Low hydraulic pressure from hydraulic pump.
CORRECTIVE ACTION

Adijust hydraulic pump pressure. [WP 0137 00)

Perform operational check of steering system. (TM 55-1945-205-10-3)
If still no pressure, repair or replace hydraulic pump.[(\WP 0164 00[ WP 0163 00)
Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
3/2 ball valveis not properly set.
CORRECTIVE ACTION
Set 3/2 ball valve handle to proper position. (TM 55-1945-205-10-3)

Perform operational check of steering system. (TM 55-1945-205-10-3)
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MALFUNCTION
Bypass needle valve is opened.
CORRECTIVE ACTION
Close bypass needle valve. (TM 55-1945-205-10-3)
MALFUNCTION
24 VVDC not present at electric control valve connectors of way-valve.
CORRECTIVE ACTION
Repair/replace wiring as necessary. [(WP 0352 00)
Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
Improper operation of valvesin the way-valve assembly.
CORRECTIVE ACTION
Repair or replace hydraulic way-valve[ (WP 0169 00[ WP 0168 Q0)
Perform operational check of steering system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0037 00 2



TM 55-1945-205-24-3-1 0038 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
NO STEERING CONTROL INDICATION FOR THE PUMP-JET

NOTE

This troubleshooting procedure is typical for both the starboard and port pump-jets.
SYMPTOM
The thrust direction dial is not indicating pump-jet position.
MALFUNCTION
Low voltageis being supplied by the pump-jet directional/auxiliary battery junction box A9 batteries.
CORRECTIVE ACTION

Replace the pump-jet directional/auxiliary battery junction box A9 batteries.

Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
The thrust indicating device servo unit is defective.
CORRECTIVE ACTION
Repair thrust indicating device servo unit.[WP 0257 00)
Perform operational check of steering system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0038 00 /2 blank






TM 55-1945-205-24-3-1 0039 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
OPERATORS CAB
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Personnel Required
Engineer 88L
References

TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
STEERING REACTS SLUGGISHLY

NOTE

This troubleshooting procedure is typical for both the starboard and port steering systems.
SYMPTOM
Steering is reacting sluggishly.
MALFUNCTION
Air in the hydraulic line at test point M2.
CORRECTIVE ACTION
Bleed air from hydraulic system. (WP 0136 Q0)
Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
Low hydraulic pressure.
CORRECTIVE ACTION
Adjust hydraulic pump pressure. [WP 0137 00)
Perform operational check of steering system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0039 00 /2 blank






TM 55-1945-205-24-3-1 0040 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
STEERING SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

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

TROUBLESHOOTING PROCEDURE
NO STEERING FROM OPERATORS CAB

NOTE

This troubleshooting procedure is typical for both steering systems.
SYMPTOM
No clockwise steering from operators cab.
MALFUNCTION
Open circuit between steering control and clockwise steering solenoid.
CORRECTIVE ACTION

Put steering control in the clockwise position. Using a multimeter, check for 24 VDC at
terminals of the operators cab terminal strip A4.

If 24 VDC is present, use multimeter to check continuity of wiring between the operators
cab and the appropriate propul sion module steering solenoid. If continuity is not present,

repair/replace wiring as necessary. [(WP 0352 00)
Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION

Failed clockwise steering solenoid.

0040001
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CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at solenoid. If 24 VDC is present, replace steering
solenoid. (TM 55-1945-205-24-3-3)

Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
No counterclockwise steering from operators cab.
CORRECTIVE ACTION

Put steering control in the counterclockwise position. Using multimeter, check for
24 VVDC at terminals at the operators cab terminal strip A4.

If 24 VDC is present, use amultimeter to check continuity of wiring between the operators
cab and the appropriate propul sion module steering solenoid. If continuity is not present,

repair/replace wiring as necessary. [WP 0352 00)
Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
Failed counterclockwise steering solenoid.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at solenoid. If 24 VDC is present, replace steering
solenoid. (TM 55-1945-205-24-3-3)

Perform operational check of steering system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0040 00 2



TM 55-1945-205-24-3-1 0041 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
DIESEL ENGINE CHARGING SYSTEM
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE

ALTERNATOR ISNOT CHARGING THE BATTERIES
NOTE

This troubleshooting procedure is typical for alternators on both the starboard
and port engines.

SYMPTOM
Batteries are not being charged by the alternator.
MALFUNCTION
L oose or damaged alternator drive belts.
CORRECTIVE ACTION
Adjust alternator drive belt tension. (WP 0175 00)

Replace aternator drive belts.[(WP Q173 00)
Perform operational check of aternator. (TM 55-1945-205-10-3)

MALFUNCTION

Open circuit between alternator and voltage regulator in thruster direction/auxiliary battery junction box
assembly A9.

0041001
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CORRECTIVE ACTION

Using a multimeter, check wiring for continuity between alternator and voltage regulator
in thruster direction/auxiliary battery junction box assembly A9. If continuity is not

present, repair/replace wiring as necessary. [WP 0352 00)
Perform operational check of aternator. (TM 55-1945-205-10-3)
MALFUNCTION

Alternator failure. (Tachometer malfunctions during alternator failure.)

CORRECTIVE ACTION

Replace alternator.[(WP 0174 Q0)
Perform operational check of aternator. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0041 00 2



TM 55-1945-205-24-3-1 0042 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
OPERATORS CAB
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Personnel Required
Engineer 88L
References

TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
AMMETER INDICATES DISCHARGING OF SYSTEM

NOTE

This troubleshooting procedure is typical for both starboard and port engines.
SYMPTOM
System discharge is indicated on the ammeter.
MALFUNCTION
Alternator drive belts loose.
CORRECTIVE ACTION
Adjust alternator drive belt tension. (WP 0175 00)
Perform operational check of aternator. (TM 55-1945-205-10-3)
MALFUNCTION
Alternator drive belts worn or broken.

CORRECTIVE ACTION

Replace alternator drive belts.[(WP 0173 00)

Perform operational check of aternator. (TM 55-1945-205-10-3)
MALFUNCTION
Defective aternator.

CORRECTIVE ACTION

Replace alternator.[(WP 0174 00)

Perform operational check of aternator. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0042 00 /2 blank






TM 55-1945-205-24-3-1 0043 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
BILGE PUMP
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Test Equipment
Multimeter (Item 23[WP 0374 00)
Tools

Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
BILGE PUMPS DO NOT FUNCTION

NOTE

This troubleshooting procedure is typical for all bilge pumps.
SYMPTOM
Bilge pumps do not function.
MALFUNCTION
MAIN breaker in propulsion module circuit breaker panel A6 is off.
CORRECTIVE ACTION

Turn MAIN breaker in propulsion module circuit breaker panel A6 panel on.
(TM 55-1945-205-10-3)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
BILGE PUMP circuit breakers in propulsion module circuit breaker panel A6 are off.
CORRECTIVE ACTION

Turn BILGE PUMP circuit breakersin propulsion module circuit breaker panel A6 panel
on. (TM 55-1945-205-10-3)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
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MALFUNCTION

BILGE PUMP circuit breakersin bilge pump control assembly A5 or single bilge pump control
assembly A7 are turned off.

CORRECTIVE ACTION

Turn on BILGE PUMP circuit breakers on A5 or A7 control assemblies.
(TM 55-1945-205-10-3)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION

Open circuit between the bilge pump control panel assembly and the corresponding junction box
located in the engine compartment.

CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at the appropriate terminals in the bilge pump
control panel A5 or A7.

If 24 VDC is present, use a multimeter to check continuity of wiring between the bilge
pump control assemblies A5 or A7 and the corresponding junction box located in the
engine compartment. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between the junction box and the pump.
CORRECTIVE ACTION

If wiring to junction box is acceptable, use multimeter to check for 24 VDC at B2-2/B2-1
motor leads in the appropriate junction box.

If 24 VDC is present, use multimeter to check continuity of wiring from the junction box
to the pump. If continuity is not present, repair/replace wiring as necessary. (WP 0352 00)
If wiring is acceptable, replace bilge pump.[(WP Q182 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
If wiring is acceptable, replace bilge pump.[(WP Q182 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

MALFUNCTION

Open circuit in interna wiring of the appropriate switch XA5S1-XA5S5 or XA7S1 in bilge pump
control assemblies A5 or A7.

0043 00 2
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CORRECTIVE ACTION

If 24 VDC was not present at unit XA5 or XA7 terminals, use multimeter to check for
24 VVDC at appropriate terminals as listed below in the bilge pump control assembly
AS5orA7.

If 24 VDC is present, use multimeter to check continuity of wiring and connections at the

appropriate switch X A5S1-XA5S5 or XA7S1 located on the cover of the bilge pump
control panel A5 or A7. If continuity is not present, repair/replace wiring as necessary.

(WP 0352 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
Failed bilge pump toggle switch.
CORRECTIVE ACTION

If 24 VDC was present and wiring is acceptable, replace bilge pump control panel A5 or

A7 bilge pump toggle switch[[WP 0212 00
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION

Open circuit in wiring from the power module circuit breaker panel A6 to the bilge pump control panel
AS5orA7.

CORRECTIVE ACTION
If 24 VDC was not present in previous step, use multimeter to check wiring between the
power module circuit breaker panel A6 and the bilge pump control panel A5 or A7. If
continuity is not present, repair/replace wiring as necessary.[(\WP 0352 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

MALFUNCTION
Float switch is clogged or defective.

CORRECTIVE ACTION
Clean or replace float switch as necessary. (WP 0178 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

MALFUNCTION

Bilge pump check valve is defective.
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CORRECTIVE ACTION
Replace check valve. [WP 0181 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

MALFUNCTION
Bilge pump is defective.

CORRECTIVE ACTION
Replace bilge pump.[(WP 0182 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0043 00 4



TM 55-1945-205-24-3-1 0044 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
BILGE PUMP
TROUBLESHOOTING PROCEDURES
INITIAL SETUP:
Test Equipment
Multimeter (Item 23[WP 0374 00)
Tools

Tool Kit, General Mechanic's (Item 46[\WP 0374 00)
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE

BILGE PUMPSWILL NOT FUNCTION IN TEST MODE (FROM BILGE JUNCTION BOXES A5 AND A7)

NOTE

This troubleshooting procedure is typical for all bilge pumps.
SYMPTOM
While in test mode, bilge pumps will not function.
MALFUNCTION
MAIN circuit breaker in propulsion module circuit breaker panel A6 is off.
CORRECTIVE ACTION

Turn MAIN circuit breaker in propulsion module circuit breaker panel A6 panel on.
(TM 55-1945-205-10-3)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
BILGE PUMP circuit breakers in propulsion module circuit breaker panel A6 are off.
CORRECTIVE ACTION

Turn on BILGE PUMP circuit breakersin propulsion module circuit breaker panel A6.
(TM 55-1945-205-10-3)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
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MALFUNCTION

Open circuit between the bilge pump control assemblies A5 or A7 and the corresponding junction box
located in the engine compartment.

CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at the appropriate terminals in the bilge pump
control panel A5 or A7.

If 24 VDC is present, use a multimeter to check continuity of wiring between the bilge

pump control panel A5 or A7 and the corresponding junction box located in the engine
compartment. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between the junction box and the pump.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at B2-2/B2-1 motor leads in the appropriate
junction box.

If 24 VDC is present, use multimeter to check continuity of wiring from the junction box
to the pump. If continuity is not present, repair/replace wiring as necessary. (WP 0352 00)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

If wiring is acceptable, replace bilge pump.[(WP Q182 00)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION

Open circuit in internal wiring of the appropriate BILGE PUMP switch XA5S1-XA5S5 or XA7S1in
control assembly A5 or A7.

CORRECTIVE ACTION

If 24 VDC was not present at unit XA5 or XA7 terminals, use multimeter to check for
24 VVDC at appropriate terminals in the bilge pump control assembly A5 or A7.

If 24 VDC ispresent, use multimeter to check continuity of wiring and terminations at the

appropriate switch X A5S1-XA5S5 or XA7S1 located on the cover of the bilge pump
control panel A5 or A7. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

0044 00 2
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MALFUNCTION
Failed bilge pump toggle switch.
CORRECTIVE ACTION

If 24 VDC was present and wiring is acceptable, replace bilge pump swi