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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 Ibs without
using appropriate material handling equipment.

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

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

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

HAZARDOUS FUMESIN CONFINED SPACES

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

CO2 discharge.

TORQUE VALUES

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

NUCLEAR, BIOLOGICAL OR CHEMICAL

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

a Changel
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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.

NOISE

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

©

EAR PROTECTION

<

ELECTRICAL

EYE PROTECTION

I

TS

HELMET PROTECTION

HOT AREA

Change 1

SAFETY WARNING ICONS

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

ELECTRICAL - Electrical wireto 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.
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SAFETY WARNING ICONS- CONTINUED

MOVING PARTS - Hand with fingers caught between rollers shows that the moving
parts of the equipment present a danger to life or limb.

M

MOVING PARTS

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

X

OVING PARTS

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

<

SLICK FLOO

A

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

7

VEST

HAZARDOUSMATERIAL WARNING ICONS

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

CHEMICAL

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

EXPLOSION

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

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

POISON

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

c/d blank Change 1l
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INSERT LATEST CHANGED PAGE/WORK PACKAGES. DESTROY SUPERSEDED DATA.
LIST OF EFFECTED PAGES / WORK PACKAGES

NOTE: The portion of text affected by the changes is indicated by a vertical line in the outer margins of the
page. Changes to illustrations are indicated by a vertical line and/or miniature pointing hand adjacent to the
changed area. When tables are updated or added, the change bar shall also be placed to the left of the
table number and title.

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

Original 30 AUG 03
Change 1 31 DEC 03

TOTAL NUMBER OF PAGES FOR FRONT AND REAR MATTER IS 88 AND TOTAL
NUMBER OF WORK PACKAGES IS 410 CONSISTING OF THE FOLLOWING:

Page / WP *Change Page / WP *Change
No. No. No. No.

Front Cover (2 pgs)

Warning Summary (a-d pgs)
Change Transmittal Sheet (8 pgs)
List of Effective Pages (A-F pgs)
Title Block Page (2 pgs)

Table of Contents (i-x pgs)

How to Use this Manual (xi-Xii pgs)

WP 0027 00 (2 pgs)
WP 0028 00 (2 pgs)
WP 0029 00 (2 pgs)
WP 0030 00 (2 pgs)
WP 0031 00 (2 pgs)
WP 0032 00 (2 pgs)
WP 0033 00 (2 pgs)

WP 0001 00 (4 pgs)
Chp 1 title page
WP 0002 00 (2 pgs)
WP 0003 00 (16 pgs)
WP 0004 00 (2 pgs)
WP 0005 00 (18 pgs)
Chp 2 title page
WP 0006 00 (4 pgs)
WP 0007 00 (2 pgs)
WP 0008 00 (2 pgs)
WP 0009 00 (3 pgs)
WP 0010 00 (2 pgs)
WP 0011 00 (2 pgs)
WP 0012 00 (2 pgs)
WP 0013 00 (4 pgs)
WP 0014 00 (2 pgs)
WP 0015 00 (2 pgs)
WP 0016 00 (2 pgs)
WP 0017 00 (2 pgs)
WP 0018 00 (2 pgs)
WP 0019 00 (2 pgs)
WP 0020 00 (2 pgs)
WP 0021 00 (2 pgs)
WP 0022 00 (2 pgs)
WP 0023 00 (2 pgs)
WP 0024 00 (2 pgs)
WP 0025 00 (2 pgs)
WP 0026 00 (2 pgs)

[eNeoNoNeoNoNeoNolNoNeololoNeololNoNololNoNolNoNol el i ol el el i ol o

WP 0034 00 (2 pgs)
WP 0035 00 (2 pgs)
WP 0036 00 (2 pgs)
WP 0037 00 (2 pgs)
WP 0038 00 (2 pgs)
WP 0039 00 (2 pgs)
WP 0040 00 (2 pgs)
WP 0041 00 (2 pgs)
WP 0042 00 (2 pgs)
WP 0043 00 (4 pgs)
WP 0044 00 (4 pgs)
WP 0045 00 (4 pgs)
WP 0046 00 (2 pgs)
WP 0047 00 (2 pgs)
WP 0048 00 (2 pgs)
WP 0049 00 (2 pgs)
WP 0050 00 (2 pgs)
WP 0051 00 (2 pgs)
WP 0052 00 (2 pgs)
WP 0053 00 (2 pgs)
WP 0054 00 (2 pgs)
WP 0055 00 (2 pgs)
WP 0056 00 (2 pgs)
WP 0057 00 (2 pgs)
WP 0058 00 (2 pgs)
WP 0059 00 (2 pgs)
WP 0060 00 (2 pgs)
WP 0061 00 (2 pgs)

OCOORFRPRFRPOOPFRPROOO0OO0OO0OO0ODO0ODO0ODO0OO0OO0ORFPROOOOOOOOOOOOOOoO
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Page / WP
No.

WP 0062 00 (2 pgs)
WP 0063 00 (2 pgs)
WP 0063 10 (4 pgs)
WP 0064 00 (2 pgs)
WP 0065 00 (2 pgs)
WP 0066 00 (4 pgs)
WP 0067 00 (2 pgs)
WP 0068 00 (2 pgs)
WP 0069 00 (2 pgs)
WP 0070 00 (2 pgs)
WP 0071 00 (2 pgs)
WP 0072 00 (2 pgs)
WP 0073 00 (2 pgs)
WP 0074 00 (2 pgs)
WP 0075 00 (4 pgs)
WP 0076 00 (2 pgs)
WP 0077 00 (2 pgs)
WP 0078 00 (2 pgs)
WP 0079 00 (2 pgs)
WP 0080 00 (2 pgs)
WP 0081 00 (2 pgs)
WP 0082 00 (4 pgs)
WP 0083 00 (2 pgs)
WP 0083 10 (4 pgs)
WP 0083 20 (6 pgs)
WP 0083 30 (2 pgs)
Chp 3 title page

WP 0084 00 (2 pgs)
WP 0085 00 (4 pgs)
WP 0086 00 (8 pgs)
WP 0086 10 (4 pgs)
WP 0087 00 (6 pgs)
WP 0088 00 (2 pgs)
WP 0089 00 (2 pgs)
WP 0090 00 (2 pgs)
WP 0091 00 (2 pgs)
WP 0091 10 (2 pgs)
WP 0091 20 (2 pgs)
WP 0092 00 (4 pgs)
WP 0093 00 (2 pgs)
WP 0094 00 (2 pgs)
WP 0095 00 (2 pgs)
WP 0096 00 (2 pgs)
WP 0097 00 (2 pgs)
WP 0098 00 (8 pgs)
WP 0098 10 (4 pgs)
WP 0099 00 (4 pgs)
WP 0100 00 (4 pgs)
WP 0101 00 (4 pgs)
WP 0102 00 (2 pgs)
WP 0103 00 (4 pgs)
WP 0104 00 (6 pgs)

Change 1l
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No.
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Page / WP
No.

WP 0105 00 (4 pgs)
WP 0106 00 (4 pgs)
WP 0107 00 (4 pgs)
WP 0108 00 (4 pgs)
WP 0109 00 (4 pgs)
WP 0110 00 (4 pgs)
WP 0111 00 (4 pgs)
WP 0112 00 (4 pgs)
WP 0113 00 (4 pgs)
WP 0114 00 (4 pgs)
WP 0115 00 (4 pgs)
WP 0116 00 (4 pgs)
WP 0117 00 (2 pgs)
WP 0118 00 (6 pgs)
WP 0119 00 (2 pgs)
WP 0120 00 (4 pgs)
WP 0121 00 (4 pgs)
WP 0122 00 (4 pgs)
WP 0123 00 (4 pgs)
WP 0124 00 (4 pgs)
WP 0125 00 (2 pgs)
WP 0126 00 (2 pgs)
WP 0127 00 (4 pgs)
WP 0128 00 (4 pgs)
WP 0129 00 (4 pgs)
WP 0130 00 (4 pgs)
WP 0131 00 (4 pgs)
WP 0132 00 (4 pgs)
WP 0133 00 (4 pgs)
WP 0134 00 (4 pgs)
WP 0135 00 (4 pgs)
WP 0136 00 (4 pgs)
WP 0136 10 (4 pgs)
WP 0137 00 (4 pgs)
WP 0138 00 (4 pgs)
WP 0139 00 (2 pgs)
WP 0140 00 (4 pgs)
WP 0141 00 (4 pgs)
WP 0142 00 (4 pgs)
WP 0143 00 (2 pgs)
WP 0144 00 (4 pgs)
WP 0145 00 (4 pgs)
WP 0146 00 (4 pgs)
WP 0147 00 (2 pgs)
WP 0148 00 (2 pgs)
WP 0149 00 (4 pgs)
WP 0150 00 (4 pgs)
WP 0151 00 (4 pgs)
WP 0152 00 (4 pgs)
WP 0153 00 (4 pgs)
WP 0154 00 (4 pgs)
WP 0155 00 (4 pgs)

*Change
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Page / WP
No.

WP 0156 00 (4 pgs)
WP 0157 00 (4 pgs)
WP 0158 00 (4 pgs)
WP 0159 00 (4 pgs)
WP 0160 00 (4 pgs)
WP 0161 00 (4 pgs)
WP 0162 00 (4 pgs)
WP 0163 00 (4 pgs)
WP 0164 00 (4 pgs)
WP 0165 00 (4 pgs)
WP 0166 00 (4 pgs)
WP 0167 00 (4 pgs)
WP 0168 00 (4 pgs)
WP 0169 00 (4 pgs)
WP 0170 00 (4 pgs)
WP 0171 00 (4 pgs)
WP 0172 00 (2 pgs)
WP 0173 00 (2 pgs)
WP 0174 00 (2 pgs)
WP 0175 00 (2 pgs)
WP 0175 10 (2 pgs)
WP 0176 00 (4 pgs)
WP 0177 00 (4 pgs)
WP 0178 00 (4 pgs)
WP 0179 00 (4 pgs)
WP 0180 00 (2 pgs)
WP 0181 00 (2 pgs)
WP 0182 00 (2 pgs)
WP 0183 00 (2 pgs)
WP 0184 00 (2 pgs)
WP 0185 00 (2 pgs)
WP 0186 00 (4 pgs)
WP 0187 00 (2 pgs)
WP 0188 00 (2 pgs)
WP 0189 00 (2 pgs)
WP 0190 00 (4 pgs)
WP 0191 00 (4 pgs)
WP 0192 00 (4 pgs)
WP 0193 00 (4 pgs)
WP 0194 00 (2 pgs)
WP 0195 00 (2 pgs)
WP 0196 00 (4 pgs)
WP 0197 00 (2 pgs)
WP 0198 00 (2 pgs)
WP 0199 00 (4 pgs)
WP 0200 00 (2 pgs)
WP 0201 00 (2 pgs)
WP 0201 10 (2 pgs)
WP 0202 00 (2 pgs)
WP 0203 00 (6 pgs)
WP 0204 00 (2 pgs)
WP 0205 00 (2 pgs)

*Change
No.
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Page / WP
No.

WP 0206 00 (4 pgs)
WP 0207 00 (4 pgs)
WP 0208 00 (6 pgs)
WP 0209 00 (2 pgs)
WP 0210 00 (6 pgs)
WP 0211 00 (2 pgs)
WP 0212 00 (6 pgs)
WP 0213 00 (2 pgs)
WP 0214 00 (6 pgs)
WP 0215 00 (2 pgs)
WP 0216 00 (4 pgs)
WP 0217 00 (2 pgs)
WP 0218 00 (4 pgs)
WP 0219 00 (4 pgs)
WP 0220 00 (6 pgs)
WP 0220 10 (2 pgs)
WP 0220 20 (2 pgs)
WP 0220 30 (2 pgs)
WP 0220 40 (10 pgs)
WP 0220 50 (2 pgs)
WP 0220 60 (2 pgs)
WP 0220 70 (2 pgs)
WP 0221 00 (2 pgs)
WP 0222 00 (2 pgs)
WP 0223 00 (2 pgs)
WP 0224 00 (2 pgs)
WP 0225 00 (2 pgs)
WP 0226 00 (2 pgs)
WP 0227 00 (2 pgs)
WP 0228 00 (2 pgs)
WP 0229 00 (12 pgs)
WP 0230 00 (6 pgs)
WP 0231 00 (2 pgs)
WP 0232 00 (2 pgs)
WP 0233 00 (6 pgs)
WP 0234 00 (4 pgs)
WP 0235 00 (8 pgs)
WP 0236 00 (6 pgs)
WP 0236 10 (2 pgs)
WP 0237 00 (2 pgs)
WP 0238 00 (2 pgs)
WP 0239 00 (2 pgs)
WP 0240 00 (2 pgs)
WP 0241 00 (2 pgs)
WP 0242 00 (2 pgs)
WP 0243 00 (2 pgs)
WP 0244 00 (2 pgs)
WP 0245 00 (2 pgs)
WP 0246 00 (2 pgs)
WP 0247 00 (2 pgs)
WP 0248 00 (2 pgs)
WP 0249 00 (4 pgs)

*Change
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Page / WP
No.

WP 0250 00 (2 pgs)
WP 0251 00 (2 pgs)
WP 0252 00 (2 pgs)
WP 0253 00 (2 pgs)
WP 0254 00 (2 pgs)
WP 0255 00 (2 pgs)
WP 0256 00 (2 pgs)
WP 0257 00 (4 pgs)
WP 0258 00 (2 pgs)
WP 0258 10 (2 pgs)
WP 0259 00 (2 pgs)
WP 0260 00 (2 pgs)
WP 0261 00 (2 pgs)
WP 0262 00 (2 pgs)
WP 0263 00 (2 pgs)
WP 0264 00 (2 pgs)
WP 0265 00 (2 pgs)
WP 0266 00 (2 pgs)
WP 0267 00 (2 pgs)
WP 0268 00 (2 pgs)
WP 0269 00 (2 pgs)
WP 0270 00 (2 pgs)
WP 0271 00 (2 pgs)
WP 0272 00 (4 pgs)
WP 0273 00 (4 pgs)
WP 0274 00 (2 pgs)
WP 0275 00 (2 pgs)
WP 0276 00 (10 pgs)
WP 0277 00 (4 pgs)
WP 0278 00 (2 pgs)
WP 0279 00 (2 pgs)
WP 0280 00 (4 pgs)
WP 0281 00 (2 pgs)
WP 0282 00 (6 pgs)
WP 0283 00 (2 pgs)
WP 0284 00 (2 pgs)
WP 0284 10 (2 pgs)
WP 0284 20 (2 pgs)
WP 0285 00 (2 pgs)
WP 0286 00 (2 pgs)
WP 0287 00 (2 pgs)
WP 0288 00 (2 pgs)
WP 0289 00 (2 pgs)
WP 0290 00 (2 pgs)
WP 0291 00 (2 pgs)
WP 0292 00 (2 pgs)
WP 0293 00 (2 pgs)
WP 0294 00 (2 pgs)
WP 0295 00 (2 pgs)
WP 0296 00 (2 pgs)
WP 0297 00 (2 pgs)
WP 0298 00 (4 pgs)
WP 0299 00 (2 pgs)

Change 1l
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No.
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Page / WP
No.

WP 0300 00 (2 pgs)
WP 0301 00 (2 pgs)
WP 0302 00 (2 pgs)
WP 0303 00 (2 pgs)
WP 0304 00 (2 pgs)
WP 0305 00 (2 pgs)
WP 0306 00 (2 pgs)
WP 0307 00 (4 pgs)
WP 0308 00 (2 pgs)
WP 0309 00 (2 pgs)
WP 0310 00 (4 pgs)
WP 0311 00 (4 pgs)
WP 0312 00 (4 pgs)
WP 0313 00 (2 pgs)
WP 0314 00 (2 pgs)
WP 0315 00 (2 pgs)
WP 0316 00 (4 pgs)
WP 0317 00 (2 pgs)
WP 0318 00 (4 pgs)
WP 0319 00 (8 pgs)
WP 0320 00 (2 pgs)
WP 0321 00 (4 pgs)
WP 0322 00 (4 pgs)
WP 0323 00 (2 pgs)
WP 0324 00 (4 pgs)
WP 0325 00 (4 pgs)
WP 0326 00 (4 pgs)
WP 0327 00 (4 pgs)
WP 0328 00 (10 pgs)
WP 0329 00 (6 pgs)
WP 0329 10 (2 pgs)
WP 0329 20 (2 pgs)
WP 0329 30 (2 pgs)
WP 0329 40 (2 pgs)
WP 0330 00 (4 pgs)
WP 0331 00 (4 pgs)
WP 0332 00 (2 pgs)
WP 0333 00 (4 pgs)
WP 0334 00 (4 pgs)
WP 0334 10 (4 pgs)
WP 0335 00 (4 pgs)
WP 0335 10 (4 pgs)
WP 0335 20 (2 pgs)
WP 0336 00 (2 pgs)
WP 0337 00 (2 pgs)
WP 0338 00 (4 pgs)
WP 0339 00 (4 pgs)
WP 0339 10 (4 pgs)
WP 0339 20 (2 pgs)
WP 0340 00 (4 pgs)
WP 0340 10 (2 pgs)
WP 0341 00 (4 pgs)
WP 0342 00 (2 pgs)

*Change
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Page / WP *Change
No. No.

WP 0343 00 (2 pgs)
WP 0344 00 (4 pgs)
WP 0344 10 (4 pgs)
WP 0345 00 (18 pgs)
WP 0345 10 (8 pgs)
WP 0345 20 (12 pgs)
WP 0345 30 (4 pgs)
WP 0346 00 (2 pgs)
WP 0347 00 (2 pgs)
WP 0348 00 (4 pgs)
WP 0349 00 (4 pgs)
WP 0350 00 (2 pgs)
WP 0351 00 (4 pgs)
WP 0352 00 (2 pgs)
WP 0353 00 (6 pgs)
WP 0354 00 (2 pgs)
WP 0355 00 (2 pgs)
WP 0356 00 (2 pgs)
WP 0357 00 (2 pgs)
WP 0358 00 (2 pgs)
WP 0359 00 (2 pgs)
WP 0360 00 (2 pgs)
WP 0361 00 (2 pgs)
WP 0362 00 (2 pgs)
WP 0363 00 (2 pgs)
WP 0364 00 (2 pgs)
WP 0365 00 (2 pgs)
WP 0366 00 (2 pgs)
WP 0367 00 (2 pgs)
WP 0368 00 (6 pgs)
WP 0369 00 (132 pgs)
Chp 4 title page

WP 0370 00 (2 pgs)
WP 0371 00 (4 pgs)
WP 0372 00 (74 pgs)
WP 0373 00 (4 pgs)
WP 0374 00 (4 pgs)
INDEX -1 - INDEX -16 (16 pgs)
FO-1 - FO-30 (30 pgs)
DA Form 2028 (4 pgs)
Authentication Page (2 pgs)
Back Cover (2 pgs)

RPOORRFRPRRFRPRPRPRPPOOOOODODODO0ODO0OO0OO0OO0DO0D0D000000000OO0OO0OR,FRPFRPORFRPOR

* Zero in this column indicates an original page.
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CHANGE HEADQUARTERS
NO. 1 DEPARTMENT OF THE ARMY
WASHINGTON, D.C. 31 DECEMBER 2003

TECHNICAL MANUAL

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE MANUAL
FOR

MODULAR CAUSEWAY SYSTEM (MCS)
WARPING TUG (WT)
WT-1
NSN 1945-01-473-2285

DISTRIBUTION STATEMENT A - Approved for public release; distribution is unlimited.

TM 55-1945-205-24-3-1, 30 August 2003, is updated as follows:
1. File these sheets in front of the manual for reference.
2. The portion of text affected by the changes is indicated by a vertical line in the outer margins of the page.

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

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

5. Remove old pages and insert new pages as indicated below:

Remove Pages Insert Pages

athrough d | al through d

A through D

Title Block Page Title Block Pade

i through xii [ilthrough _ivx| biahk
INDEX-1 through INDEX-14 [INDEX-1[through INDEX-16]
FO- 1 through FO-26 [FO- I throughl FD-301

Back Cover Balck Cover

Front Cover Front Cover

6. Replace the following work packages with their revised version:

Work Package Number
WP 0001 00
WH_ 0002 00|
WH_ 0003 00|
WH_ 0004 00|
WH_0005 00|
WH 0006 00|
WP 0041 00|
WH_ 0042 00|
WH_ 0054 00|
WH 0057 00|




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

6. Replace the following work packages with their revised version: (Cont'd)

Work Package Number (Cont'd)
WH 0058 00
WH 0063 00
WH 0064 00
WH_ 0065 00
WH_ 0066 00
WH 0078 00
WP 0079 00
WH 0083 00
WH_ 0086 00
WH 0087 00
WH 0088 00
WP 0089 00
WP 0090 00
WP 0091 00
WP 0092 00
WP 0093 00
WP 0094 00
WP 0097 00
WP 0098 00
WP 0102 00
WP 0103 00
WP 0104 00
WP 0106 00
WP 0107 00
WP 0108 00
WP 0109 00
WH 0110 00|
WHF 0111 09

WP 0112 00
WP 0113 00
WP 0114 00
WP 0115 00
WP 0116 00
WP 0120 00
WP 0121 00
WP 0122 00
WP 0123 00
WP 0124 00
WP 0125 00
WP 0126 00
WP 0127 00
WP 0128 00
WP 0129 00
WP 0130 00
WP 0131 00
WP 013300
WP 0134 00
WP 0135 00
WP 0136 00
WP 0137 00
WP 0138 00
WP 0139 00
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6. Replace the following work packages with their revised version: (Cont'd)

Work Package Number (Cont'd)
WP 0140 00
WH 0141 00
WH 0142 00
WH 0143 00
WH 0144 00
WH 0146 00
WH 0147 00
WH 0148 00
WH 0149 00
WH 0150 00
WH 0151 00
WH 0152 00
WH 0153 00
WH 0154 00
WH 0155 00
WH 0156 00
WH 0157 00
WH 0158 00
WH 0159 00
WH 0160 00
WH 0161 00
WH 0162 00
WH 0163 00
WH 0165 00
WH 0166 00
WH 0167 00
WH 0168 00
WH 0169 00
WH 0170 00
WH 0172 00
WH 0173 00
WH 0174 00
WH 0175 00
WH 0178 00
WH 0179 00
WH 0180 00
WH 0181 00
WH 0182 00
WH 0183 00
WH 0185 00
WH 0186 00
WH 0189 00
WH 0191 00
WH 0192 00
WH 0194 00
WH 0195 00
WH 0198 00
WH 0199 00
WH_0200 00
WH 0201 00
WH_0202 00
WH_0203 00
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6. Replace the following work packages with their revised version: (Cont'd)

Work Package Number (Cont'd)
WH 0205 00
WH 0206 00
WH 0207 00
WH 0208 00
WP 0209 00
WP 0210 00
WP 0211 00
WP 0212 00
WP 0214 00
WP 0215 00
WP 0216 00
WP 0217 00
WP 0218 00
WP 0219 00
WH 0220 00
WP 0221 00
WH 0227 00
WH 0234 00
WH 0235 00
WH 0238 00
WP 0239 00
WH 0240 00
WP 0241 00
WH 0242 00
WH 0243 00
WH 0245 00
WH 0246 00
WP 0249 00
WH 0256 00
WH 0258 00
WP 0259 00
WH 0262 00
WH 0272 00
WH 0273 00
WH 0274 00
WH 0275 00
WH 0276 00
WH 0277 00
WH 0278 00
WP 0279 00
WH 0280 00
WP 0281 00
WH 0282 00
WH 0283 00
WH 0284 00
WH 0285 00
WP 0292 00
WP 0293 00
WP 0295 00
WP 0296 00
WP 0298 00
WH 0302 00
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6. Replace the following work packages with their revised version: (Cont'd)

Work Package Number (Cont'd)
WH 0305 00
WH 0307 00
WH 0308 00
WP 0311 00|
WP 0312 00
WP 0316 00
WP 0318 00
WH 0320 00
WP 0321 00
WH 0322 00
WH 0323 00
WH 0324 00
WH 0325 00
WH 0326 00
WH 0327 00
WH 0328 00
WH 0335 00
WH 0336 00
WH 0338 00
WP 0339 00
WH 0340 00
WH 0342 00
WH 0343 00
WH 0370 00
WP 0371 00
WH 0372 00
WH 0373 00
WH 0374 00

7. Add the following new work packages:

Work Package Number
WP 0063 10
WP 0083 10
WH 0083 20
WH 0083 30
WP 0086 10
WP 0091 10
WP 0091 20
WP 0098 10
WPF 0136 10
WPF 0175 10
WP 0201 10
WP 0220 10
WH 0220 20
WH 0220 30
WH 0220 40
WH 0220 50
WH 0220 60
WH 0220 70
WP 0236 10
WP 0258 10
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7. Add the following new work packages: (Cont'd)

Work Package Number (Cont'd)

WP 0284 10
WH 0284 20
WP 0329 10
WHF 0329 20
WP 0329 30
WP 0329 40
WP 0334 10
WP 0335 10
WH 0335 20
WP 0339 10
WP 0339 20
WP 0340 10
WP 0344 10
WP 0345 10
WH 0345 20
WH 0345 30
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By Order of the Secretary of the Army:

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

/i/é’m

OEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

0330307
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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 Content$, located in the front of this manual, or by looking in the
[Alphabetical IndeX, located in the back of this manual.

b. [llustrations

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

c. Using ThisManual

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

Prior to starting the procedures in this manual, 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 manua 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. Thiswork package will givea
brief description of the major components, and show an illustration of what the component lookslike and itslocation.

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

Troubleshooting Procedures

The Table of Contents r |Alphabetical TndeX may be used to locate sections within this manual. To locate a particular
troubleshooting procedure, open the manual to the Table of Contents]ocated in the front of this manual. Find

[Chapter 2| Troubleshooting Procedures. Under this section, find awork packagetitled Troubleshooting Index. Turn to
the work package indicated, which lists al of the troubleshooting procedures. Look down the list until you find the
appropriate work package for the problem you are trying to solve. To the right side of the procedure will be awork
package number. Turn to the work package indicated and follow the steps to compl ete the troubl eshooting procedure.
The procedures list the malfunction, symptom and the corrective action. The corrective action will indicate which
mai ntenance procedure to go to for the repair of the symptom or what level of maintenance is capable of repair of
the problem. Follow the procedures indicated to complete the task. At the top of the task you will have a section
called INITIAL SETUP. There are five basic headings listed under INITIAL SETUP.

Test Equipment: Listsal test equipment (standard or special) required to troubleshoot, test and inspect the
equipment covered in this manual. The test equipment isidentified with an item number and work package
number from the Tool Identification List located in[Chapter 4] Supporting |nformation.
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Tools: Listsall tools (standard or special) required to perform the task. Tools are identified with an item number
and work package number from the Tool I dentification 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 complete the task. When there are no references listed, all
steps necessary to complete the task are contained within this manual. A listing of reference materialsis
contained in the work package References i Chapter 4] Supporting I nformation.

Maintenance I nstructions

To locate amaintenance procedure, open the manual to the [[able of Contentslocated in the front of this manual. Find

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

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

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

Personnel Required: Listsall personnel necessary to perform the task.

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

Equipment Condition: Notes the conditions that must exist before starting the task. The equipment condition
will also include any prereguisite 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.

I dentify the mandatory repair parts required to perform thistask listed at the top of the work package in the INITIAL
SET-UP. Using the part number provided, refer to the part number index work packagein TM 55-1945-205-24P-3.

Look up the part number in the part number column and identify the figure and item number where the part islocated.
Turn to the figure and locate the item number listed. Verify that the item is correct.
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
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 (TAMMYS); 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 equipment. Let us know why you don't like the design or performance.
Put it on an SF 368, Product Quality Deficiency Report. Mail it to the address specified in DA PAM 738-750, or as
specified by the contracting activity. We will send you areply.

CORROSION PREVENTION AND CONTROL (CPC)

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

While corrosion istypically associated with rusting of metals, it can also include deterioration of other materials, such
asrubber and plastic. Unusual cracking, softening, swelling or breaking of the materials may be a corrosion problem.
If acorrosion problem isidentified, it can be reported using 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 (TAMMYS).

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

AEPS Army Electronic Product Support
ANS Answer

ANT Antenna

AOAP Army Oil Analysis Program

AR Army Regulation

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

CsS Causaway Section

DA PAM Department of the Army Pamphlet
dB Decibels

DC Direct Current

Deg Degrees

DSC Digital Selective Calling

EIR Equipment Improvement Recommendations
ESD Electrostatic Discharge

F Fahrenheit

FCC Federal Communications Commission
FGC Functional Group Code

fl Fluid

FM Field Manual

FNC Function

FSS Fast Sealift Ship

ft Feet

ftlb Foot Pound

FWD Forward

GAL Galon

GFl Ground Fault Indicator

GND Ground

GPH Gallons Per Hour

GPS Global Positioning System

H Height

H/L High/Low

HP Horse power

Hz Hertz

AW In Accordance With

ICM I ntercommuni cation (short-form)
ID Inside Diameter

in. Inches

in. Ibs Inch Pounds

INTL International

ISO International Standards Organization
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LIST OF ABBREVIATIONS/ACRONYMS (CONT’D)

Abbreviation/Acronym

ISOPAK
Kg
kHz
kw

L
LASH
Ib
LCD
LED
LOTS
M

mA
MAC
MCS
MEM
MHz
min
ML
MTBE
MTO&E
NATO
NBC
NEMA
NHA
Ni-Cd
NL
N-m
NOAA
NSA
NSN
ODS
(074
PLGR
PMCS
PN
PSI
PTT
PWR
rcv
RF
RPM
RPSTL
SCR
SF
SINCGARS
SMR
SRA
STBD
sw
TACOM

Name

International Standards Organization Package
Kilograms

Kilohertz

Kilowatt

Length

Lighter Aboard Ship

Pounds

Liquid Crystal Display

Light Emitting Diode
Logistics-Over-the-Shore

Meters

Milliampere

Maintenance Allocation Chart

Modular Causeway System

Memory

Megahertz

Minute

Milliliters

Methyl Tertiary Butyl Ether

Modified Table of Organization and Equipment
North Atlantic Treaty Organization

Nuclear, Biological and Chemical

National Electric Manufacturers Association
Next Higher Assembly

Nickel Cadmium

Navy Lighter

Newton-Meters

National Oceanic and Atmospheric Administration
National Security Agency

National Stock Number

Ozone Depleting Substance

Ounces

Precision Lightweight Global Positioning Receiver
Preventive Maintenance Checks and Services
Part Number

Pounds Per Square Inch

Push To Talk

Power

Receive

Radio Frequency

Revolutions Per Minute

Repair Parts and Specia Tools List
Scrambler

Standard Form

Single Channel Ground and Airborne Radio
Source, Maintenance Recoverability
Specialized Repair Activity

Starboard

Switch

United States Army Tank-Automotive and Armaments Command

0001003
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LIST OF ABBREVIATIONS/ACRONYMS (CONT’D)

Abbreviation/Acronym

TAMMS
TEL
TEMP
TMDE
Tx

uTC

uv

\%

VAC
VDC
VHF/FM
w

WT
XMIT

Change 1

Name

The Army Maintenance Management System
Telephone

Temperature

Test, Measurement and Diagnostic Equipment
Transmit

Coordinated Universal Time

Ultra Violet

Volts

Voltage, Alternating Current

Voltage, Direct Current

Very High Frequency/Frequency Modulation

Width

Warping Tug

Transmit
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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
DESCRIPTION AND DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIESAND FEATURES

The WT consists of one powered section with the application of aWT conversion kit, consisting of a diesel-hydraulic
deck winch and foundation adapter, a weight-handling A-frame forward, a self-depl oying/retrievabl e stern anchor to
assist in beach retraction/salvage, and required above deck equipment. The above deck equipment includes the
operators cab, intake and exhaust plenums, a main navigation mast, an aft stub mast, an electrical interconnection
assembly, and stanchion mounted lifelines.

The WT is used to assist in the assembly, movement and positioning of non-powered modules, strings, sections,
Floating Causeway (FC) and Roll-on/Roll-off Discharge Facility (RRDF), to set and retrieve anchor moorings for FC
and for other weight handling and towing tasks.

STERN ANCHOR
END RAKE MODULES
NAVIGATION MAST

STUB MAST

STORAGE EXHAUST PLENUM (PORT)

LIFE LINES
STANCHIONS

PROPULSION MODULE
(PORT)

INTAKE PLENUM

CENTER CENTER MODULE

END RAKE
ANCHOR MODULE

STABILIZERS

PROPULSION MODULE
(STARBOARD)

EXHAUST PLENUM
(STARBOARD)

OPERATORS CAB BOW

MODULE
ELECTRICAL
INTERCONNECTION

MODULES
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OPERATOR MAINTENANCE
WARPING TUG
DESCRIPTION AND DATA

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
WARPING TUG SYSTEM

The Warping Tug (WT) consists of two propulsion modules, one non-powered center module and 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 alowing 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 femal e connector assembly receives the
male connector pin and, when locked, forms a positive mechanical interlock. The female 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 WT has a crew shelter
located aft of the operators cab to provide crew protection, during adverse weather conditions.

The propulsion 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 1 SO-compatible and are compl etely interchangeable.
The propulsion modules are the prime mover for the WT and each is propelled by a8 cylinder, 600 hp water cooled,
turbo charged, diesel marine engine driving a 360° steerable, 5,000 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 28% ft main navigational mast mounted to the cab and a 8% ft stub mast that isinstalled on the stern 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 air intake is integral to the cab. The deck
equipment includes awinch, an A-frame, crew shelter and a stern anchor. The deck winch isadua drum diesel
hydraulic reversible winch with capstans that provides pull for the A-frame and stern anchor. Four stabilizers are
installed, two forward and two aft, to provide stability during operation at sea. A handheld portable fire extinguisher
mounts to either exhaust plenum. A removable personnel safety railing system, made up of stanchions, life lines and
liferingsisinstalled along both sides of the powered section. The powered section, completely assembled and without
fluids, weighs approximately 95 tons.
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STERN ANCHOR

STUB MAST /" END RAKE MODULES
STORAGE  NAVIGATION MAST

STERN
BOXES

CENTER

END RAKE
ANCHOR
MODULE

EXHAUST PLENUM (PORT)

4 LIFE LINES

& STANCHIONS
D<A

PROPULSION MODULE
(PORT)

INTAKE PLENUM

CREW

SHELTER CENTER MODULE

PROPULSION MODULE
(STARBOARD)

EXHAUST PLENUM
(STARBOARD)

OPERATORS CAB

MODULE END RAKE
ELECTRICAL A-FRAME MODULES
INTERCONNECTION

ASSEMBLY

PROPULSION MODULE

The propulsion module isthe prime module inthe WT and is divided into three compartments separated by watertight
bulkheads with hatches. The center (machinery) compartment is the largest and contains engine cooling and exhaust
components, the drive train, 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 end compartment.

The drive train consists of adiesel 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, 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.
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The propulsion module electrical system consists of an engine mounted alternator, six lead-acid storage batteries,
propulsion module circuit breaker panel A6, battery selector switch, high current multi-battery solenoid and operators
cab 50 amp circuit breaker all located on the A10 panel, bilge pump control panel A5, single bilge pump control
panel A7, engine junction box with emergency stop control A4, emergency stop push button, propulsion module
junction box A3, pump-jet thruster junction box A2JB2, vent fan relay enclosure A8, pump-jet thruster
direction/auxiliary battery junction box A9, fire detection system consisting of two thermal detectors and a thermal
switch electrically tied into the cab controls. This compartment is also 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 detection system. It is important 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 abilge
pump and is not protected by the fire suppression system.

Each propulsion module has six 3,700 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 eight cylinder, marine diesel
engine delivering 600 hp at 2,100 RPM on the output shaft. Weight of the propulsion module is approximately
41,100 Ib 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 2,100 RPM. All operator controls 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 one is
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, |ocated on top of the fuel tank, is accessible
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
transmission is equipped with an integral hydraulic system consisting of apump, shifting valve and internal hydraulic
cylinders. The pump utilizes the transmission 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 gear by replacing a shifting
valve solenoid with an emergency lock-up plug that locks the marine gear transmission gearing. The lock-up plug

is used 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 gear case 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 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 steering nozzles, located on the bottom, 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.
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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 oil level in the upper gearbox and
sends asignal 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 purposeis to
collect debris from raw seawater and prevent it from entering the water pump.

Hydraulic System

The hydraulic system contained within each propulsion modul e provides the steering control for the pump-jet. The
system includes an axia piston hydraulic pump mounted off the marine gear, a fixed 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 reservoir isfitted with an externa sight level, in-tank suction strainer and in-tank return line filter. A
pressure filter is|ocated 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.

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.

Hydraulic Reservoir

The hydraulic reservoir is a 26 gallon 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 a removable access panel
to facilitate cleaning. A float switch monitorsfluid level and lights an indicating light in the operators cab if the fluid
level is below the required level.
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Bilge Pumps

Each propulsion module is equipped with six bilge pumps, each capable of pumping 3,700 GPH in the event the
propulsion module takes on water. Five are located in the machinery compartment and onein the forward 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

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 module unitsif fire breaks out. Thermal detection probes activate an dlarm
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, the fire
alarm horn speaker will sound. The lower control panel in the operators cab has PORT FIRE ALARM and

STBD FIRE ALARM red indicator lights. Above deck manual activation is accomplished using a remote cable pull
box recessed in the deck and located directly in front of the access hatch and forward of the operators cab. Pulling the
handl e activates the fire suppression system and floods the compartment with CO2. A below deck manual releaseis
located on the upper 50 Ib bottle. When any of the fire suppression controls are manually pulled, four events occur:

» Activates fixed time delayed CO2 fire suppression system that, 30 seconds later, dischargesinto propulsion
modul e to suffocate fire.

» Disconnects cable from intake plenum inner vent cover causing it to close and shut off oxygen sources.

» 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 aft lazaret and is used to manually maneuver the WT
in the event of a hydraulic system failure.
Pump-Jet Thruster Junction Box (A2JB2)
The pump-jet thruster 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 Thruster Direction/Aux. Battery Junction Box (A9)
The pump-jet thruster direction/aux. battery junction box is mounted on the machinery compartment side of the
bulkhead that separates the machinery compartment and the lazaret. The box contains a battery charging circuit, two
24VDC auxiliary battery packs, control relay and two terminal blocks. The enclosure is vented due to possible
off-gassing of the batteries.
Propulsion M odule 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.
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Engine Junction Box (A4)

The engine junction box islocated inboard and next to the personnel access hatch. It is a steel 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, one for each bilge pump located in the
machinery compartment.

Propulsion Module Circuit Breaker Panel (A6)

The propulsion module circuit breaker panel islocated 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. The
propulsion module main circuit breaker (A6CB1) and operators cab circuit breaker (A6CB11) must both bein theon
position for the operators cab circuit breaker panel (A3) to receive power.

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 aplug-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.

A10 Panel

The propulsion module A10 panel consists of the battery selector switch, high current multi-battery solenoid and
operators cab 50 amp circuit breaker. The A10 panel islocated in the propulsion module near the engine muffler. The
50 amp circuit breaker must be in the ON (closed) position and the battery selector switch in either position one or
two for the operators cab to receive power.

VENTILATION

Although not apart 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 operating 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. It is closed to eliminate a second source of air to any fire below deck.

L ocated on top of the exhaust plenum is a manual winch that is used to raise and lower the main navigational mast.
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AIR INTAKE PLENUM

ACCESS PANEL,
MODULE
ELECTRICAL
INTERCONNECT
ASSEMBLY

EXHAUST PLENUM

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 |antern and a magnetic compass. A module electrical interconnect
assembly isthe electrical control link that allows control of both propulsion modules from the operators cab. The
receptacles for the interconnect assembly are located within a operators cab access panel and intake plenum

access panel.

Communications and electronic equipment required to operate the WT include the VHF/FM DSC (Digital Selective
Calling) transceiver programmable with weather channel, VHF DSC transceiver voltage converter, AN/VRC-88D
SINCGARS radio transmitter, two VHF/FM handheld transceivers with hands free capability and their associated
battery chargers, public address set (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.

The following items are located on top of the operators cab: antennas for the VHF/FM DSC transceiver,
AN/PSN-11(V)1 PLGR, AN/VRC-88D SINCGARS radio transmitter, along with a navigation horn, forward and aft
public address set (loudhailer) hailer hornsand a 12 in. diameter 24 VDC marine duty spot light. The spotlight is
controlled by a manual remote lever, which penetrates through the operators cab. An electric toggle switch in the
middle control panel A1 activates the spotlight.

The operators cab contains an electrically powered heater and defroster with independent controls for each.

The main navigational mast mounting clamps and supports are externally mounted to the operators cab.
Miscellaneous cab equipment include a window defroster and awindshield wiper.
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NAVIGATION LIGHTS

The main navigational mast is mounted on the forward and inboard side of the operators cab and the stub mast is
mounted on the aft of the WT. These masts provide the necessary navigational running lights for signal and safety

while the WT isin operation.

ANCHOR (WHITE)

STARBOARD

PORT TASK (RED)

/ UPPER MASTHEAD (WHITE)

LOWER VESSEL
AGROUND (RED)

PORT
SIDELIGHTS

STARBOARD
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NAVIGATION LIGHTS

MAIN MAST

MAIN NAVIGATION MAST

STUB MAST
(AMBER)

STUB MAST
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0003 00

MODULE ELECTRICAL INTERCONNECT CABLES

The two propulsion modules are linked together with a reinforced and hardened set of interconnect cables. The

interconnect cable allows operation commands to be transmitted from the operators cab to both propulsion module
engines and pump-jet thrusters. The interconnect cable is connected to the receptacleslocated in front of the operators

cab and the front of the intake plenum on the opposite propulsion module.

INTERCONNECT

CABLES

MODULE ELECTRICAL 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. Thewinchis
installed 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. Thewinch’srated line pull is
27,000 Ib bare drum and 19,500 Ib full drum. Each drum carries 700 foot of 1 in. diameter wirerope. A 12in.
diameter gypsy (drum capstan) winch islocated at the forward end, with arated line pull of 5,000 Ib. A power
take-off isincluded with the winch to provide power to ancillary equipment and tools that are used on the WT.

STERN ANCHOR
_~ WINCH

POWER
TAKE OFF
QUICK DISCONNECTS

OPERATORS

CONTROL PANEL
FWD

DECK WINCH
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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 and two corner fitting lugs. An
elevating pole and an elevating pole guy assembly (not illustrated) are used to elevate the A-frame during assembly
and disassembly.

SHEAVE

CORNER
FITTING

AFT
GUY WIRE

FOOT
ANCHOR

FWD
LEG GUY WIRE
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STERN ANCHOR

The WT stern anchor isaNAVMOOR 1,000 Ib anchor (dry weight = 1,120 Ib). It is housed, deployed and recovered
from within a channel located in the aft center rake module. The stern anchor is attached to the deck winch aft drum
cable. Two removable grates are installed over the channel to protect personnel from stepping into the channel.

CONNECTORS

STERN ANCHOR CENTER END RAKE
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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. Thesefittings have a 15,000 |b load capacity. There are 10 tube turns, for
installing the deck fittings, on each center and propulsion module and five on end rakes. The WT modules are
provided with recessed lift shackles welded into the deck structure. The propulsion module lift shackles have a safe
working load capacity of 35 tons. The center and end rake modul es lift shackles have a safe working load capacity of
5 tons. There are two shackles on each center and propulsion module and one on the 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.

L3

1 &
\ S

DECK CLEAT CLOVERLEAF/D-RING

LIFT SHACKLE

DECK FITTINGS
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OPERATOR MAINTENANCE

WARPING TUG

DESCRIPTION AND DATA

EQUIPMENT DATA

The following tables provide data applicable to major component levels.

| Tablel. WT Equipment Data.

ITEM CHARACTERISTIC

DESCRIPTION

WARPING TUG

Length 80 ft
Beam 24 ft
Depth 4ft6in.
Freeboard (unloaded) 40+ 2in.
Freeboard (loaded) 12+ 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 800 gallons
PROPULSION MODULE
Length 40 ft
Beam 8 ft
Depth 4ft6in.
Weight 20.55 tons dry, 22.5 tons wet

Engine (2 per section)

8V92TA 2 cycle, diesel

Rated Horse Power (each) 600 hp at 2,100 RPM at output shaft
Cylinders 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) 5,000 Ib horizontal thrust at ship’s speed of 6 knots
Steering 360°

Total Thrust 10,000 Ib at 2,100 engine RPM

0004 00 1 Changel



0004 00 TM 55-1945-205-24-3-1

[ | Tablel. WT Equipment Data. (Continued)
ITEM CHARACTERISTIC DESCRIPTION
I Electrical System 24 volt 220 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 7 ft (W) X 5t 3in. (H)
Drum Storage Capacity 700 ft of 1 in. wirerope

Rated Line Pull/Speed

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

Gypsy Winch Rated Line Pull/Speed

5,000 |b at 80 ft/min

A-Frame

27,000 Ib capacity

Stern Anchor

1,000 Ib NAVMOOR anchor

CENTER MODULE

Length 40 ft
Beam 8 ft
Depth 4ft6in.
Weight 11.25 Tons (Approximate)
Sea State Operation SS2
END RAKE MODULES
Length 20 ft
Beam 8 ft
Depth 4ft6in.
Weights
Left End Rake 11,568 Ib
Left End Rake (Flexor Stowed) 12,968 |b
Right End Rake 11,566 Ib
Center End Rake (Forward) 10,533 1b
Center Anchor Rake (Aft) 10,9431b
Sea State Operation SS2
Change 1 0004 00 2
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OPERATOR 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
ingestion of debris. Seawater travels through the heliconic converter at high head and moderate vel ocity, thus
reducing 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 hull
of thevessdl. Direction is controlled by rotation of the steering nozzle. Thrust isincreased or decreased by varying the
speed of the diesel engine. Control and indicators necessary to operate the pump-jet are located in the operators cab.
The following paragraphs provide 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 2,200 RPM. 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
transmission is equipped with an integral hydraulic system consisting of apump, shifting valve and internal hydraulic
cylinders. The pump utilizes the transmission lubricating oil to operate hydraulic cylinders, which shifts the gearsto
the backflush, neutral or engaged configurations. The shifting valve is 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 cooled by 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 gear by replacing a shifting valve
solenoid with an emergency lock-up plug that locks the marine gear. The lock-up plug is used to provide independent
forward or backflush capabilities and is mounted externally to the shifting valve solenoid housing.

Transfer Case

Thetransfer case compensates for offset alignment between the output flange of the marine gear and the input flange
of the pump-jet. It hasa 1:1 gear ratio, utilizing spur gears throughout and is equipped with an oil pump that
circulateslubricating oil from its gearcase through an oil cooler that 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 pump-jet via drive shafts.
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Pump-Jet

Each propulsion module is equipped with a360° 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 that drives an impeller. Water is sucked into 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 via the hydraulic hand pump to facilitate emergency steering. An electromechanical feedback unit monitors
relative steering position of the steering nozzle and transmits that position to a dial indicator in the operators cab. An
electric sensor monitorsthe oil level in the upper gearbox and sendsa signal to an indicating light in the operators cab
when the oil level is below the required level.

EMERGENCY
STEERING

DRIVE SHAFT

TRANSFER
Eﬁ » /O

CASE
PUMP-JET ci == [ DRIVE SHAFT
H

P \\v( DIESEL
l = ENGINE

gt
T

~

[ MARINE

\/ GEAR

-
A

360'ROTATION

DRIVE TRAIN
COOLING AND EXHAUST (SEA WATER) SUBSYSTEM

The engine and exhaust system consists of the seachest (raw water inlet, integral with the structure of the module),
butterfly valve, duplex strainer, engine raw water pump, aftercooler, fuel cooler, engine coolant heat exchanger,
marine gear oil cooler, exhaust water shutoff valve, transfer case oil 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. Thisisaccomplished by circulating raw (sea) water through the engine raw
water pump, engine heat exchanger, marine gear oil cooler, transfer case oil cooler and muffler. The systemisan open
loop, drawing naturally cool seawater in one side and discharging heated sea water out of the other in a continuous
cycle. The process requires the interaction of the following five subsystems.
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DIESEL ENGINE/MARINE GEAR
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COOLING SYSTEM SCHEMATIC DIAGRAM
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 glycol) 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 oil 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 oil cooler and exits the module via an outlet port.

Fresh Water (Ethylene Glycol) Subsystem

Coolant isdrawn by the engine water pump from the heat exchanger and is circul ated through the fuel cooler, 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 whereitis
cooled. Thermostats control and regulate the flow of coolant within the fresh water cooling system to control

engine temperature.
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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 oil from the marine gear through external linesto a heat exchanger type oil cooler and
back to the transmission. Seawater passing through the oil cooler is circulated 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 aso actsas a
noi se dampening media within the muffler itself.

Transfer Case Lube Oil Cooler

A normally open ball valve allows 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 oil is returned to the top of the
transfer case, lubricating the upper gears and bearings and cooling the unit simultaneously.

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 1 in. diameter fuel supply
line to a fuel/water separator to remove water (condensation or other moisture) from the fuel. Fuel then travels
through the supply line and is drawn through a secondary fuel filter mounted 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 injectors to the fuel return manifold and then back to the fudl tank through a0.75 in. diameter fuel
return line. A fitting in the fuel outlet manifold in one of the cylinder heads maintains fuel system pressure.

A check valve in 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 linesto shut off the flow of fuel during maintenance and when the WT is
not in operation.
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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 below.

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 propul sion 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 wirerope,
(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 a fire 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 1,750 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 system is
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 [ -

VENTILATION FAN
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EXHAUST SYSTEM

DIESEL ENGINE

—

(.

LPUMP_JET TRANSFER CASE

VENTILATION SYSTEM FUNCTIONAL DIAGRAM

WT ELECTRICAL SYSTEM

The WT propulsion units are supplied with a24 VDC main power source which consists of six batteries that are
located within the powered module. This provides power to the engine starter solenoid, alternator and operating
systems. The main power source is charged from the engine alternator system viathe voltage regulator. The voltage
regulator uses alternator and battery temperature sensors. The sensors signal the voltage regulator for monitoring and
balancing over-temperature conditions by reducing field output. The voltage regulator allows control of field output
at the field wire which can be used in warmer operating areas. This system will also assist in minimizing belt
slippage. 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 12 VDC auxiliary batteries are also charged from the engine
alternator viathe isolator located on the A10 panel. The auxiliary battery system provides power in case the main
24 VVDC power source fails. The main power source provides power to the propulsion module circuit breaker panel
A6 and to the 50 amp breaker (located on the A10 panel) for distribution to the propulsion module and operators cab
electrical systems. The power cables feed from the propulsion module through the electrical interconnection box up
to the cab. The propulsion modul e has a multi-battery isolator that allows for all six batteries to be paralleled for
emergency starting of the engine. A remote switch is located inside the operators cab that allows the operator to
parallel the batteries.
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Ventilation

Both port and starboard units are equipped with a ventilation system. This system circulates 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 vent fan relay enclosure A8K1 relay.

Bilge Flood War ning and Control System (Port or Starboard)

The system is powered by the main 24 VDC power source. The power is fed through the propulsion module circuit
breaker panel A6 to the bilge pump control panel A5 and single bilge pump control panel A7 up to the cab control.
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 also 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 anin line 10 amp fuse that 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 chargersreceive 12 VDC power from the main power system viathe DC to DC converter.

PUBLIC ADDRESS SET (LOUDHAILER). Theloudhailer receives 12 VDC power from the main power system via
the 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 hand-held
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 navigation lights receive 24 VDC power from the main power system via
the cab circuit breaker panel A3 through the mast enclosure assembly A7. The enclosure contains the switches,

warning lights and alarm system for controlling the main mast lights. The stub mast lights are self-contained and
powered by 6 volt batteries.

Change 1 0005008
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HORN. The outside horn receives 24 VDC power from the main power system viathe cab circuit breaker panel A3
and the operator control pushbutton on the middle control panel A1l

COMPASS. The compass combined with adigital heading sensor provides navigation direction. The compass has
automatic compensation and an LCD readout displays heading in digitsas well asin cardinal points. The compass
can be changed from compass rose to graphic steering indicator and has 10 levels of damping.

SPOTLIGHT. The spotlight receives 24 VVDC 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)

The enginereceives 24 VDC power from the main power system that operates the engine starter motor, starter contact
B1, and engine starter solenoids L3, which is activated by aK 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
operator controls listed below.

FUEL OIL PRESSURE SWITCHES. The fud ail pressure switches provide signals to the operator console for
starting or stopping of the engine.

LOW OIL PRESSURE SWITCH. The low ail pressure switch provides a signal to the operator 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 operator 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 operator console for engine
water temperature readout.

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

OIL PRESSURE SENDING UNIT. The oil pressure sending unit provides a signal to the operator console for engine
oil pressure readout.

ENGINE NORMAL STOP PUSHBUTTONS. The engine normal stop pushbuttons 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 voltage regulator located on and distributed through the A10 panel. The alternator also provides asignal to the
operator console for the engine RPM/tachometer readout. The alternator and batteries have a temperature sensor that
provides asignal to the voltage regulator to prevent overheating of the alternator and batteries. The operator’s 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 2,300 RPM. The power sourceis 24 VVDC power from the main power system operated through the fuel oil
pressure switch from the main breaker.

Engine Governor

The engine governor provides a minimum/maximum speed range (800 - 2,200 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.
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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 viathe 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.

ENGINE START SWITCHES. The engine start switches provide power to the engine start relay A1K1 from the main
breaker panel through the engine power switch 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 aarm/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, 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 bell and the indicating light via the circuit breaker panel. Thistest position is a monetary
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 engine junction box A4K2 port and A4K 3 starboard relays activate an indicating
light. If the clutch isleft in the forward or backflush position, the engine starting system will not work because the
clutch relay contacts in the starting circuit will be open and the engine will not start.

Lighting System

OPERATOR STATIONS. The operator stations middle and lower control panel lights receive 24 VDC power from
the main power system viathe cab circuit breaker panel A3. The lights are activated by their switch control source
and controlled 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, however the dimmer switch does not affect the
operation lights.

CAB SPOTLIGHT. The cab spotlight receives 24 VDC power from the main power system via the cab circuit
breaker panel A3 and the operator control switch. The spotlight is used for navigation buoy night identification.

BATTLE LANTERNS. The battle lanterns are powered by six VDC batteries. The cab light has ared lens and below
deck lights have white lenses.
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Seering (Port and Sarboard) Systems

PUMP-JET THRUSTER DIRECTIONAL CONTROL. The pump-jet thruster directional controls are manually
controlled joysticks on the operator console, receiving 24 VDC 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 A10
panel circuit breaker 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 A2jb1-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 receive

24 VVDC power from the aternator and the auxiliary 24 VDC battery supply through a voltage regulator located on
the A10 panel and is activated by the A9K1 relay contact, which is controlled by the engine starting system. The

24 VVDC power to the pump-jet thruster directional signal and indicator hasaline converter that stabilizesthe 24 VDC
power source. The pump-jet thruster directional signal comes from the feed back resistor control.

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/silenceltest 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 asignal up to the operator console viathe 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 oil 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 operator control switch provides power to the wiper motor from the cab circuit breaker
panel main 24 VDC power system.

CAB HEATER. The cab heater is electrically powered from the 24 VVDC power system through the A3 panel located
in the operators cab. A toggle switch controls the fan and the temperature is controlled by athermostat |ocated above
the heater vent.

WINDOW DEFROSTER. The cab defroster is electrically powered by the 24 VDC power system through the A3
panel located in the operators cab. The defroster is controlled by a three position switch FAN, OFF and HEAT. The
HEAT position operates the fan and heat. The temperature is controlled by the THERMOSTAT control knob.
Rotating the knob to the right (clockwise) increases the temperature and rotating the knob to the left (counter
clockwise) decreases the temperature

CAB CIRCUIT BREAKER PANEL. The operators cab circuit breaker panel provides circuit protection for all

electrical circuitsin the operators cab. The panel also providestesting jacks for testing the operators cab
electrical circuits.
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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.

Emergency (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 actua fluid level and an in-
tank float switch to monitor fluid level within and to notify the operator viaan 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-valve is 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.
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Three-Way Valve

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

Two-Way Valve

A two-way (needl€) valve in the closed position during normal operation must be opened to allow for the manual
releasing of the hydraulic brake via the hydraulic hand pump.

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.
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} SHUTTLE VALVE :>

LAZAMALVE LN A

HYDRAULIC 2/2 WAY BALL VALVE -
STEERING DRIVE
— — — 7%— — 2/2 WAY
[sel BALL VALVE 1100
K 2/2 WAY é PsSI
N M3 .  BALL VALVE
M‘El_o _O\—/O]?\(}Az O‘|'| l oo [ ‘
DUAL VALVE ji BRAKE | % \
3| | OB
VALVE :a@ zi zl|2 | RELIEF
: l =—H VALVE
_ o 1
Bl =
giaTetiaed -
A ® 5 | HAND PUMP
<D
- = W| HYDRAULIC PUMP
| oo _ ASSEMBLY COMPLETE
| == R
o>

|
|
|
ASSEMBLY |
- T 7 - L |
L o__o— —oa__ o
n B A m | i HYDRAULIC PUMP ~ . _ —1—[ [
L _ = |
_ _ _ O _—_—_C M2 l ro 7 Ll
T— : T | —: ¢ l —)—— _T
- - - - - — L ’
gl el eH———— 4% | | EA |
' 3/2 WAY VALVE W | I | |
? 24 VDC > | o | : ‘ r e
) < | PRESSURE _ | L |
| —1 > | REDUCING | | | ‘ A
| > | VALVE jﬂ | X \
< | | < |
| || ! S ; [ | | | I '
& —=la2 wAY VALVE[ | & | | Pl l |
o 24VDC I E | | : !
<o | | | : — | —
| O | | | l YV, [ b |C
mT T T T T o SEST T T T T T MDieseL | |
e — — — — — - [ | | | ENGINE | |
- | -
: El T '
- M1 !
|1 o4 ' ' |
! = ' | IR > X !
- - |y - — ~ =
\_T— _ _ IR~ w L |
_ _ _ b _ _ ___4 o
_________________________ o LEVEL
° SWITCH
TANK ; I }
RETURN & FILLING
FILTER 3 FILTER

HYDRAULIC SYSTEM DRIVE

0005 00 15

Change 1l



0005 00 TM 55-1945-205-24-3-1

FIRE SUPPRESSION SYSTEM

Thefire suppression system is designed to flood the powered module machinery and fuel storage compartments with
carbon dioxide (CO2) if afire occurs. 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 is also 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 device is aso equipped with a manual rel ease handle. However, actuation using this control will bypass
the 30 second time delay. Upon activation, CO2 is rel eased 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 viathe three nozzles. It also provides the delay time needed for the other circuit to shut-down
theengine and close dl air intake and exhaust systems.
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DECK EQUIPMENT
Equipment on board the deck of WTs include awinch, A-frame, stern anchor and fittings for the assembilies.
Deck Winch

A WT’s primary working tool isadual drum diesel-hydraulic reversible winch with a capstan. 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 winch's
rated line pull is 27,000 pounds bare drum and 19,500 pounds full drum. Each drum carries 700 feet of 1 in. diameter
wire rope. The deck winch also has a 12 inch diameter gypsy at the forward end. The gypsy rated line pull is 5,000
pounds. 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 a lifting capacity of 27,000 pounds when the load is forward of the plane of the A-frame legs.
The safe working load for |oads aft of the plane of the A-frame legsis 12,000 pounds. The A-frame assembly
includes two legs, a sheave, two foot anchors, two after guy assemblies, two forward guy assemblies and two corner
fitting lugs. An elevating pole and elevating pole guy assembly are use for lifting the A-frame during assembly and
disassembly, then removed and stowed.

Sern Anchor

The WT stern anchor isaNAVMOOR 1,000 pound anchor (Dry weight = approximately 1,120 pounds). It is housed
and deployed from the 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 pound load capacity. There are 10 tube turns
per non-powered module and five per end rake. The WT modules are provided with recessed lift shackleswelded 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.

000500 17/18 blank Changel






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

CHAPTER 2

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






TM 55-1945-205-24-3-1 0006 00
UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
TROUBLESHOOTING PROCEDURESINDEX
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
Stub Mast Stern Light Not Functioning
Test Alternator
Test Electrical System A10 Panel Voltage Regulator
Main Mast Deck Flood Light(s) Will Not Function
PRECISION LIGHTWEIGHT GLOBAL POSITIONING RECEIVER (PLGR)
Does Not Display A Valid Position
Has No Power
DIESEL ENGINE
Alternator Is Not Charging Batteries
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 |s Applied To Governor

Exhaust System Has Developed Exhaust Leaks

Exhaust System Has Developed Water Leaks

0006 00 1

NP 0053 O

NP 00/8 O

NP 0080 O

NP 0O0/9 O

NP 0082 00

B

D)

NP 0062 00

NP 0083 00

1

NP 0083 10

:

NP 0083 20

NP 0083 30

NP 0076 00

:

NP 0012 00

AP 0026 00

=
U
o
>
S S

WP 0023 O(

Changel



0006 00 TM 55-1945-205-24-3-1

MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

DIESEL ENGINE (CONTINUED)

Has No Exhaust Smoke
Misfiring Caused By Clogged Or Damaged | njectors [WP 0020 00
Not Receiving Fuel From Fuel Tank WP 0019 00

Not Operating; Electronic Governor Actuator Goes To Full Stroke
When DC Power Applied NP 00

Smoke Is Consistently White In Nature NP 00
HYDRAULIC SYSTEM
Has High Pressure NP Q0
Has No Pressure NP 00

PUBLIC ADDRESS SET (LOUDHAILER)

Has No Power
Will Not Transmit Voice To Hailer Horn (Loudhailer External Speaker) WP 0068 00
Will Not Transmit Fog Signal To Hailer Horn (Loudhailer External Speaker)
Will Not Transmit VHF/FM DSC Transceiver Audio To Loudhailer

External Speaker

OPERATORSCAB

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 NP 0063 00
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 WP 0056 00
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MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

OPERATORS CAB (CONTINUED)
Improper Engine Speed Control From Operators Cab (WP 0018 00

Low Engine Oil Pressure (Engine Audible Alarm And Warning Light Will
Come On) (Normal Operation) NP 0027 00

Mast Light Audible Pulse Beeper Sounds
No Steering From Operators Cab NP 0040 00
No Power To The Operators Cab Control Panel NP 0054 00
No Steering Control
No Steering Control Indication For The Pump-Jet AP 0038 00
No Steering From Operators Cab - Low Hydraulic System Pressure NP 0034 00
No Voltage At Test Jacks When Using Built In Test Switch 3A3S1 NP 0061 00

No Voltage At Test Jacks When Using Built In Test Switch 3A3S1
In Any Position NP 0060 00

Only Fan B1B Operates With Heater Fan Control In High NP 0064 00
Overheating (Engine Audible Alarm And Warning Light Will Come On) NP 0028 00
Steering Reacts Sluggishly NP 0039 00
Vent Fan Operating Status Light Does Not Illuminate NP 0008 00
PROPULSION MODULE
Bilge Pump Output Has Reduced Flow NP 0046 00
Bilge Pump Status Lights Are Not Functional NP 00483
Bilge Pump Will Not Shut Off NP 0047 00
Bilge Pumps Do Not Function NP 0043 00

Bilge Pumps Will Not Function In Test Mode (From Bilge Junction
Boxes A5 & A7) NP 0044 00

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
Experienced During Operation NP 00 )

Fire Alarm Horn 3A4L S2 Does Not Operate NP 0O

)
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MALFUNCTION/SYMPTOM TROUBLESHOOTING PROCEDURE

PROPUL SION MODULE (CONTINUED)

Fire Alarm Light 3A2DS2 (STBD) OR 3A2DS1 (PORT) Does Not

[lluminate In Alarm Mode
Marine Gear Clutch Will Not Engage In ENGAGE/BACKFLUSH Directions
Marine Gear Malfunctions
No Propulsion From Pump-jet NP 0035 00

Pump-Jet Can Only Develop a Small Amount Of Thrust
(Not Enough Water 1s Being Delivered) NP 0036 00

Thermal Detector Does Not Trip Fire Alarm NP 0050 00
Transfer Case Malfunctions NP 0031 00
Exhaust Plenum Vent Fan Will Not Operate NP 0007 00
Exhaust Plenum Ventilation Fan Does Not Work

Water Entering Bilge From Pump Discharge Line When
Pump |s Not Operating AP 0049 00

Water |Is Not Expelling Out Of Exhaust Outlet Port And/Or
Transfer Case Cooling System Port NP 0024 00

VHF/FM DSC TRANSCEIVER
Does Not Display Valid Position NP 0074 00

Has No Power

R

Will Not Receive

Will Not Transmit NP 007300
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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

Repl ace 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

Repl ace 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/TB3-5 in 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 (stbd). Repair/replace wiring as necessary.
(WP 0352 00)

Perform operational check of vent fan. (TM_55-1945-205-10-3)

END OF WORK PACKAGE

0007 00 2



TM 55-1945-205-24-3-1 0008 00

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 STATUSLIGHT 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 (stbd) 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 (sthbd) 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

0008 00 2



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

0009 00

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 A2SL1 in lower control panel A2.

CORRECTIVE ACTION

Using amultimeter, 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
3A2S2-1/3ASLSI(-).

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 operationa 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

0009 00 3/4 blank






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

0010 00

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 amultimeter, 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
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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.
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. (VWP 0086 00)
Perform operational check of intake plenum. (TM_55-1945-205-10-3)
MALFUNCTION
Exhaust vent fan is not operating.
CORRECTIVE ACTION

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

END OF WORK PACKAGE
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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.
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
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CORRECTIVE ACTION

Replace drive shaft.[(WP Q118 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 drive train. (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 drive train. (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 drive train. (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 drive train. (TM 55-1945-205-10-3)
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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 001500

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, |ocate 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 DOES NOT 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
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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.
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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 terminal 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.[(MWP 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 engine is 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)
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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 0196 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

001900 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 00)

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 1SCOMPLETELY 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
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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 00Q)
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 islocked.
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)

0024001
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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 devel oped in the engine exhaust system.
MALFUNCTION
Faulty clamps, gaskets, hoses or exhaust system components.
CORRECTIVE ACTION
Replace exhaust system components.[(WP 0176 00Q)
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
QOil 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 /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 a leak.
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)

002800 1



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

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 not present, repair/replace wiring as necessary.

(WP 0352 00)

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

0030001



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

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

003000 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 linefilters.
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.

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

0032001
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MALFUNCTION
Way-valveis not functioning properly.

CORRECTIVE ACTION

Repair or replace way-valve[ (WP 0169 00[ WP 0168 00)

Perform operational check of hydraulic system. (TM_55-1945-205-10-3)

END OF WORK PACKAGE

0032002



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 pressurein hydraulic system.
MALFUNCTION
Hydraulic system reservoir fluid level low.

CORRECTIVE ACTION

Fill hydraulic system reservoir to proper level. (WP 0143 00)
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

Isolate 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 3A2S23-4/3A2DS2-2
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 is not present, use multimeter to check continuity of wiring to the hydraulic
system solenoid valves for short circuits. If continuity is not present, repair/replace wiring
as necessary.

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

0034001
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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
Thedrivetrainisnot 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)

0035001
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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 propul sion.
CORRECTIVE ACTION
Repair or replace the pump-jet. Contact depot maintenance.

END OF WORK PACKAGE

0035002



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 operationa 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
Adjust hydraulic pump pressure.
Perform operational check of steering system. (TM 55-1945-205-10-3)
If still no pressure, repair or replace hydraulic pump.[(WP 0164 0G[ 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)

0037001
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MALFUNCTION
Bypass needle valve is opened.
CORRECTIVE ACTION
Close bypass needle valve. (TM 55-1945-205-10-3)
MALFUNCTION
24 VDC 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 valves in the way-valve assembly.
CORRECTIVE ACTION
Repair or replace hydraulic way-valve[ (WP 0169 00[ WP 0168 00)
Perform operational check of steering system. (TM_55-1945-205-10-3)

END OF WORK PACKAGE

0037002



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 voltage is 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.

(WP 0220 00}
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 isreacting sluggishly.
MALFUNCTION
Air in the hydraulic line at test point M2.
CORRECTIVE ACTION
Bleed air from hydraulic system.
Perform operational check of steering system. (TM 55-1945-205-10-3)
MALFUNCTION
Low hydraulic pressure.
CORRECTIVE ACTION
Adjust hydraulic pump pressure.
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.

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 VDC 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

004000 2



TM 55-1945-205-24-3-1 004100

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

Loose or damaged aternator drive belts.
CORRECTIVE ACTION
Adjust aternator drive belt tension. (WP 0175 00)

Replace alternator drive belts.[WP 0173 00)
Perform operational check of alternator. (TM 55-1945-205-10-3)

MALFUNCTION

Open circuit between aternator and voltage regulator on the electrical system A10 panel.

0041001 Changel
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CORRECTIVE ACTION

Using a multimeter, check wiring for continuity between aternator and voltage regul ator
on the electrical system A10 panel. If continuity is not present, repair/replace wiring as

necessary. [(WP 0352.00)

Using amultimeter, check for voltage at the voltage regul ator on the electrical system A10
panel. If voltage is not present, replace the voltage regulator. (WP 0220 30)

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 00)
Perform operational check of aternator. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

Change 1 004100 2



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

0042 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
OPERATORS CAB
TROUBLESHOOTING PROCEDURE

INITIAL SETUP:
Test Equipment

Multimeter (Item 23[WP 0374 00)
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 port and starboard engines.

SYMPTOM
System discharge is indicated on the ammeter.
MALFUNCTION
Alternator drive belts loose.
CORRECTIVE ACTION
Adjust aternator drive belt tension. (WP 0175 00)
Perform operational check of alternator. (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)

0042001

Changel



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

MALFUNCTION
Defective aternator.
CORRECTIVE ACTION
Replace alternator.[(WP 0174 00)
Perform operational check of alternator. (TM 55-1945-205-10-3)
MALFUNCTION
Defective voltage regul ator.
CORRECTIVE ACTION
Replace voltage regul ator.[(WP 0220 30)
Perform operational check of voltage regulator. (TM_55-1945-205-10-3)
MALFUNCTION
Defective anmeter and DC shunt.
CORRECTIVE ACTION

Using a multimeter, check for continuity in electrical wires between the ammeter on the
middle control panel A1 and the DC shunt. If continuity is hot present in the el ectrical

wires, repair or replace electrical wiring as required.[WP 0352 00)
Perform operational check of charging system. (TM_55-1945-205-10-3)

If continuity is present in the electrical wires, replace the ammeter and DC shunt

kit. (WP 0249.00)

Perform operational check of ammeter and DC shunt. (TM 55-1945-205-10-3)

If continuity is present in the electrical wires, use amultimeter and check for voltage
flowing through the DC shunt. If thereis no voltage flowing in to the DC shunt but not
out, replace the ammeter and DC shunt kit. (WP 0249 00)

Perform operational check of ammeter and DC shunt. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

Change 1 0042 00 2



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 breakersin 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 amultimeter, 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 0182 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 switch X A5S1-XA5S5 or XA7S1 in bilge pump
control assemblies A5 or A7.
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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
AS5or A7.

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 valveis defective.

004300 3



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

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
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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 breakersin propulsion module circuit breaker panel A6 are off.

CORRECTIVE ACTION

Turn on BILGE PUMP circuit breakers in 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 0182 00)

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

Open circuit ininternal 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 VDC at appropriate terminals in the bilge pump control assembly A5 or A7.

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

appropriate switch XA5S1-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



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

MALFUNCTION
Failed bilge pump toggle switch.
CORRECTIVE ACTION

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

(WP 0212 00I[WP 0216 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
assembly A5 or A7.

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

MALFUNCTION
Defective bilge pump.

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

END OF WORK PACKAGE
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0045 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 REMOTE MODE FROM THE OPERATORS CAB

NOTE
This troubleshooting procedure is typical for all bilge pumps.

SYMPTOM
While in remote mode, bilge pumps will not function from the operators cab.
MALFUNCTION
MAIN breaker in propulsion module circuit breaker panel A6 is off.
CORRECTIVE ACTION

Turn MAIN breaker in propulsion module circuit breaker panel A6 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 turned off.

CORRECTIVE ACTION

Turn BILGE PUMP circuit breakers in propulsion module circuit breaker panel A6 on.

(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 from the pump run push button.
CORRECTIVE ACTION

While holding a pump run push button, use a multimeter to check for 24 VDC at the
appropriate terminalsin the bilge pump control assembly A5 or A7.

Locations: Pump 1-A7K1 relay; Pump 2-A5K2 relay; Pump 3-A5K3 relay;
Pump 4-A5K4 relay; Pump 5-A5K5 relay; Pump 6-A5K6 relay.

If 24 VDC is not present, use multimeter to check continuity of wiring between the
propulsion module junction box A3 and bilge pump control assembly A5 or A7.

Locations: Pump 1-between A3CFD-1 and A7CFD-1; Pump 2-between
A3CFD-8 and A5CFD-4; Pump 3-between A3CFD-8 and A5CFD-3; Pump 4-
between A3CFD-8 and A5SCFD-7; Pump 5-A3CFD-8 and A5CFD-5; Pump 6-
between A3CFD-8 and ASCFD-6.

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 pump run switch (WP 0212 00[ WP 0215 00)

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

MALFUNCTION
Open circuit in bilge pump control assembly A5 or A7 internal wiring.

CORRECTIVE ACTION

Using amultimeter, check continuity of wiring bilge pump control assembly 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

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

Using a multimeter, check for 24 VDC at the appropriate terminals in the bilge pump
junction box.

NOTE

Bilge Pump 2 is connected to the A9 Thruster Direction/Auxiliary Battery
Junction Box Assembly.

Locations. Pump 1-JB1; Pump 3-JB2; Pump 4-JB8; Pump 5-JB5; Pump 6-JB6
If 24 VDC is present, use a multimeter to check continuity of wiring between the bilge
pump control assembly A5 pr A7 to the corresponding junction box. If continuity is not
present, repair/replace wiring as necessary.
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between the junction box and the bilge pump motor.

CORRECTIVE ACTION

Using multimeter, check for 24 VDC at B motor leads in the appropriate
junction box.

NOTE

Bilge Pump 2 is connected to the A9 Thruster Direction/Auxiliary Battery Junction Box
Assembly. Bilge pump motor leads are designated B3.

Locations. Pump 1-JB1B2; Pump 3-JB2B4; Pump 4-JB8B5; Pump 5-JB5B6;
Pump 6-JB6B7

If 24 VDC is present, use multimeter to check continuity of wiring from the junction box
to the bilge pump motor. If continuity is not present, repair/replace wiring as necessary.

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

If wiring is acceptable, replace bilge pump.[(WP 0182 00)

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

Open circuit between the junction box and the bilge pump float switch.
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CORRECTIVE ACTION

Using multimeter, check for 24 VDC at Sfloat switch leads in the appropriate
junction box.

NOTE

Bilge Pump 2 is connected to the A9 Thruster Direction/Auxiliary Battery Junction Box
Assembly. Bilge pump float switch leads are designated S11.

L ocations. Pump 1-JB1S10; Pump 3-JB2S12; Pump 4-JB8S13; Pump 5-JB5S14;
Pump 6-JB6S15

If 24 VDC is present, use multimeter to check continuity of wiring from the junction box
to the bilge pump float switch. 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 0182 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
Defective or clogged bilge float switch.
CORRECTIVE ACTION
Clean or replace the float switch as necessary. (WP 0180 00)
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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0046 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
BILGE PUMP
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
BILGE PUMP OUTPUT HAS REDUCED FLOW

NOTE

This troubleshooting procedure is typical for all bilge pumps.

SYMPTOM
Output flow from bilge pump is reduced.
MALFUNCTION
Plugged bilge pump strainer.
CORRECTIVE ACTION

Replace bilge pump.[(WP 0182 00)

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

MALFUNCTION
Obstruction or kinking in discharge line.

CORRECTIVE ACTION

Remove debris from the discharge line. Adjust hose to avoid any kinks.

(WP Q179 00)

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

MALFUNCTION
Plugged hilge pump check valve.

CORRECTIVE ACTION

Clean bilge pump check valve. (WP 0179 00)

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

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
BILGE PUMP
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
BILGE PUMP WILL NOT SHUT OFF

NOTE
This troubleshooting procedure is typical for all bilge pumps.

SYMPTOM
Bilge pump will not shut off.
MALFUNCTION
Float switch plugged with debris.
CORRECTIVE ACTION
Clean debris from around float switch. [WP 0179 00)

Perform operational check of bilge pumps. (TM 55-1945-205-10-3)
MALFUNCTION
Obstruction or kinking in discharge line.

CORRECTIVE ACTION

Remove debris from the discharge line. Adjust hose to avoid any kinks.
(WP 0179 Q0]

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

END OF WORK PACKAGE
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0048 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
BILGE PUMP STATUSLIGHTS
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 PUMP STATUS LIGHTS ARE NOT FUNCTIONAL

NOTE
This troubleshooting procedure is typical for all bilge pumps.

SYMPTOM
Status lights for bilge pump are not functioning.
MALFUNCTION
Bad lamp.

CORRECTIVE ACTION

Replace lamp [(WP 0271 00)

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

MALFUNCTION

Open circuit in wiring between the lower control panel assembly A2 and the propul sion module

junction box A3.
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CORRECTIVE ACTION

With pump running, use a multimeter to check for 24 VDC at terminals in the propulsion
module junction box A3.

If 24 VDC is present, use multimeter to check for 24 VDC at terminal at the operators cab
terminal strip A4 with the appropriate pump running.

If 24 VDC isnot present at the operators cab terminal strip A4, use multimeter to check
continuity of interconnect wiring between the operators cab terminal strip A4 and the
appropriate propulsion module junction box A3. If continuity isnot present, repair/replace

wiring as necessary. [WP 0352 00)

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

If 24 VDC is present at the operators cab terminal strip A4, use multimeter to check
continuity of wiring between the operators cab terminal board assembly and the

appropriate pump run push button. 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)

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

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

TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE

WATER ENTERING BILGE FROM PUMP DISCHARGE LINE WHEN PUMP IS NOT OPERATING

NOTE

This troubleshooting procedure is typical for all bilge pumps.
SYMPTOM
When pump is not operating, water is entering the bilge from the bilge pump discharge line.
MALFUNCTION
Defective check valve in discharge line.
CORRECTIVE ACTION
Replace check valve.
Perform operational check of bilge pumps. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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0050 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
FIRE SUPPRESSION 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
THERMAL DETECTOR DOESNOT TRIP FIRE ALARM

NOTE
This troubleshooting procedure is typical for both thermal detectors.

SYMPTOM
Thermal detector does not trip fire alarm.
MALFUNCTION
PORT/STBD FIRE circuit breaker on the lower control panel A2 isturned to off.

CORRECTIVE ACTION

Turn PORT/STBD FIRE circuit breaker A6CB4 on the lower control panel A2 to on.

(TM 55-1945-205-10-3)

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

MALFUNCTION
Open wiring to the detector.

CORRECTIVE ACTION

Using a multimeter, check continuity of wiring to the detector. If continuity is not present,

repair/replace wiring as necessary.

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

0050001
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MALFUNCTION
Faulty detector.
CORRECTIVE ACTION

Apply heat to detector. Remove heat source. If bulb stays on until set point is reached, the
detector is good. If not, replace the detector. Contact depot maintenance.

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

WARPING TUG
FIRE 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
FIRE ALARM HORN 3A4LS2 DOES NOT OPERATE

NOTE
This troubleshooting procedure is typical of both fire alarm horns.

SYMPTOM
Fire alarm horn does not operate.
MALFUNCTION

Open circuit between 3A2S3 (stbd) or 3A2S1 (port) in lower control panel A2 and the operators cab
terminal strip A4.

CORRECTIVE ACTION
Using amultimeter, check for continuity at 3A4TB5-9/3A4TB10-3 and 3A4TB5-11/
3A4TB10-3 at the operators cab terminal strip A4. If continuity is not present,
repair/replace wiring as necessary.
Perform operational check of fire alarm horn. (TM 55-1945-205-10-3)
MALFUNCTION
Failed switch 3A2S3 (stbd) or 3A2S1 (port) in lower control panel A2,

CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at 3A2S3-1/3A2DS2-2 and 3A2S101/3A2DS2-2.
If voltage present, replace switch.

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

Open circuit in wiring between the operators cab |lower control panel A2 and the appropriate propulsion
module bilge pump control assembly A5 or A7.

CORRECTIVE ACTION

If 24 VDC is not present, use multimeter to check continuity of wiring between the
operators cab lower control panel A2 and the appropriate bilge pump control panel
assembly A5 or A7. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of fire alarm horn. (TM 55-1945-205-10-3)

MALFUNCTION
Failed diode 1A5D2 (stbd) or 1A5D2 (port).

CORRECTIVE ACTION

Replace diode (WP 0351 00)

Perform operational check of fire alarm horn. (TM 55-1945-205-10-3)

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

WARPING TUG
FIRE 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

FIRE ALARM LIGHT 3A2DS3 (STBD) OR 3A2DS1 (PORT) DOES NOT ILLUMINATE IN ALARM MODE

NOTE
This troubleshooting procedure is typical for both fire alarm lights.

SYMPTOM
No illumination from fire alarm light while in alarm mode.
MALFUNCTION
Failed lamp.
CORRECTIVE ACTION

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

MALFUNCTION

Open circuit between 3A2DS3 and 3A2S3 (stbd) or 3A3DS1 and 3A2S1 (port) in lower control
panel A2.
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CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at 3A2S1-5/3A2DS1-2, 3A2S3-5/3A2DS3-3in
lower control panel A2.

If 24 VDC is present, use multimeter to check continuity of wiring between 3A2DS3 and
3A2S2 and between 3A2DS1 and 3A2S1 as applicable. If continuity is not present,

repair/replace wiring as necessary. [WP 0352 00)
Perform operational check of fire alarm light. (TM 55-1945-205-10-3)
MALFUNCTION
Failed switch 3A2S3 (stbd) or 3A2S1 (port) in lower control panel A2.
CORRECTIVE ACTION

If 24 VDC is not present, use multimeter to check for 24 VDC at 3A2S1-6/3A2DS1-2,
3A2S3-6/3A2DS3-2 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 fire alarm light. (TM 55-1945-205-10-3)
MALFUNCTION
Failed diode 3A2D18 in lower control panel A2.
CORRECTIVE ACTION
Replace diode[ (WP 0351°00)
Perform operational check of fire alarm light. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
INTERCONNECT CABLE
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
INTERCONNECT CABLE NOT WORKING BETWEEN MODULES
SYMPTOM
Interconnect assembly not working between modules.
MALFUNCTION
Interconnect assembly cable plugs loose on operators cab end or air intake plenum end.
CORRECTIVE ACTION
Tighten loose plugs. [TM 55-1945-205-10-3)
Perform operational check of interconnect cable. (TM 55-1945-205-10-3)
MALFUNCTION
Bad or broken cables.
CORRECTIVE ACTION

Using multimeter, check continuity of wiring of interconnect assembly. If continuity isnot
present, repair/replace wiring as necessary.[(WP 0352 00)

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

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
CAUSEWAY FERRY
OPERATORS CAB CONTROL PANELS
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 POWER TO THE OPERATORS CAB CONTROL PANELS
SYMPTOM
The operators cab control panels are not receiving power.
MALFUNCTION
Failed CONTROL PANELS circuit breaker A3CB10 at the operators cab circuit breaker panel A3.
CORRECTIVE ACTION

Using a multimeter, check CONTROL PANELS circuit breaker A3CB10 for open
condition. If found, replace CONTROL PANELS circuit breaker ASCB10 on operators

cab circuit breaker panel A3.[(WP 0275 00)

Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)
MALFUNCTION
Defective 50 amp circuit breaker.
CORRECTIVE ACTION

Replace 50 amp circuit breaker. (WP 0220 50)

Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)
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MALFUNCTION
Open circuit between the 50 amp circuit breaker panel and the operators cab circuit breaker panel A3.
CORRECTIVE ACTION

Using amultimeter, check wiring for continuity between 50 amp circuit breaker panel and
operators cab circuit breaker panel A3. If continuity isnot present, repair/replace wiring as

necessary. [\WP 0352 00)
Perform operational check of operators cab control panel. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0055 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
MARINE GEAR CLUTCH 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
TM 55-1945-205-24-3-3

TROUBLESHOOTING PROCEDURE
CLUTCH STATUS LIGHT NOT OPERATIONAL

NOTE
This troubleshooting procedure is typical for both marine gears.

SYMPTOM
Light for clutch status not operational.
MALFUNCTION
Indicator light bulb failed.
CORRECTIVE ACTION
Replace light bulb.[(WP 0268 00)
Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between the operators cab and the power module junction box A3.
CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at TB1-4/TB1-13 in the appropriate propulsion
module junction box A3.

If 24 VDC is present, use multimeter to check for 24 VDC at 3A4TB2-16/3A4TB10-3 and
3A4TB4-16/3A4TB10-3 at the operators cab terminal board assembly.

0055001
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TM 55-1945-205-24-3-1

If 24 VDC isnot present at 3A4TB2-16/3A4TB10-3 and 3A4TB4-16/3A4TB10-3 at the
operators cab terminal board assembly, refer to troubleshooting procedures for power
take-off clutch and neutral switch in the marine gear manual. (TM 55-1945-205-24-3-3)

If no 24 VDC is not present, use multimeter to check continuity of electrical wiring
between the operators cab terminal board assembly and the appropriate propulsion module
junction box A3. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of operators cab control panel. (TM_55-1945-205-10-3)

If 24 VDC is present, use multimeter to check wiring between the operators cab terminal
board assembly and the appropriate clutch status light A2DS4 (port), A2DS5 (sthd). If
continuity is not present, repair/replace wiring as necessary. [WP 0352 00)

Perform operational check of operators cab control panel. (TM_55-1945-205-10-3)

MALFUNCTION
Failed diode 3A2D1 (port), 3A2D2 (stbd).

CORRECTIVE ACTION

Replace diode (WP 0351 00)

Perform operational check of operators cab control panel. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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0056 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB GAUGE LIGHTS
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
OPERATORS CAB GAUGE LIGHTSWILL NOT OPERATE OR VARY IN BRIGHTNESS
SYMPTOM
No operation or avariation in brightness from the operators cab gauge lights.
MALFUNCTION
Failed dimmer 3A2R1.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC supply to dimmer at |eads
3A2R1-red/3A2R1-black in lower control panel A2.

Using amultimeter, check for variable output 0 - 24 VDC at dimmer leads

3A2R1-blue/3A2R1-black in lower control panel A2.

If output does not vary, replace dimmer.

Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)

MALFUNCTION
Open circuit between dimmer and panel lights.

CORRECTIVE ACTION

Using amultimeter, check continuity of electrical wiring between dimmer

3A2R1-white, 3A2R1-black and panel lightsin lower control panel A2. If continuity is

not present, repair/replace wiring as necessary. (WP 0352 00)

Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)
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MALFUNCTION
Open circuit between dimmer and panel light dimmer circuit breaker.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at wire 300 on the panel light dimmer circuit
breaker A3CB9 on the operators cab circuit breaker panel A3.

If 24 VDC is present at wire 300 on panel light dimmer circuit breaker A3CB9 on the
operators cab circuit breaker panel A3, check for 24 VDC at wire 374 on pandl light
dimmer circuit breaker A3CB9 on the operators cab circuit breaker panel A3. If 24 VDC
is not present, replace panel light dimmer circuit breaker A3CB9.[(WP 0275 00)

Perform operational check of operators cab control panel. (TM_55-1945-205-10-3)

If 24 VDC is present at wire 374 on panel light dimmer circuit breaker A3CB9 and gauge

lights do not illuminate, check continuity of wire 374 from panel light dimmer circuit
breaker A3CB9 to panel lights dimmer. If continuity is not present, repair/replace wiring

as necessary.[(WP 0352 00)

Perform operational check of operators cab control panel. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0057 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB ACCESSORIES
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
OPERATORS CAB ACCESSORIES DO NOT FUNCTION
SYMPTOM
The operators cab accessories are not functioning.
MALFUNCTION
Open circuit between the MAIN propulsion module circuit breaker and the 50 amp circuit breaker.
CORRECTIVE ACTION
Using a multimeter, check for 24 VDC at the 50 amp circuit breaker 6. If 24 VDC is

present, check wiring for continuity between propulsion module MAIN circuit breaker
and 50 amp circuit breaker. If continuity isnot present, repair/replace wiring as

necessary. [\WP 0352 00)
Perform operational check of operators cab accessories. (TM 55-1945-205-10-3)
MALFUNCTION
Defective 50 amp circuit breaker.
CORRECTIVE ACTION
Replace 50 amp circuit breaker. [WP 0220 50)
Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0058 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB CIRCUIT BREAKER PANEL
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
ALL CIRCUITSCONTROLLED BY 3A3CB1-3A3CB10 ARE NOT FUNCTIONING
SYMPTOM
All circuits controlled by operators cab circuit breaker panel A3 3A3CB1-3A3CB10 are not functioning.
MALFUNCTION
No 24 VDC supply to operators cab circuit breaker panel A3.
CORRECTIVE ACTION

Using multimeter, check for 24 VDC at 3A3TB1-3/3A3TN2-1 and at
3A3TB1-2/3ATB2-1 in the operators cab circuit breaker panel A3.

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

operators cab circuit breaker panel A3 and the starboard and port propulsion
modul e junction boxes A3. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of operators cab switches. (TM 55-1945-205-10-3)

If 24 VDC is present, proceed to the next step.
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MALFUNCTION
Open circuitin D1/D2.
CORRECTIVE ACTION
Using multimeter, check for 24 VDC at 3A3D2 cathode/3A3TB2-1.

If 24 VDC is not present, verify 3A3D1 and 3A3D2 anode and cathode connections and
connections between 3A3CB1-1 through 3A3CB10-1 are secure.

If 24 VDC is present, use multimeter to check continuity of interconnect wiring from
3A3D2 cathode to 3A3CB7-1. If continuity isnot present, repair/replace wiring as

necessary. [(WP 0352 00)
Perform operational check of operators cab switches. (TM 55-1945-205-10-3)
MALFUNCTION
Defective 50 amp circuit breaker.
CORRECTIVE ACTION
Replace 50 amp circuit breaker. [WP 0220 50)
Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between the 50 amp circuit breaker panel and the operators cab circuit breaker panel A3.
CORRECTIVE ACTION

Using a multimeter, check wiring for continuity between 50 amp circuit breaker panel and
operators cab circuit breaker panel A3. If continuity isnot present, repair/replace wiring as

necessary. [(WP 0352 00)
Perform operational check of operators cab control panel. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0059 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB CIRCUIT BREAKER PANEL
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
A CIRCUIT CONTROLLED BY 3A3CB1-3A3CB10 ISNOT FUNCTIONING
SYMPTOM
A circuit controlled by operators cab circuit breaker panel A3 3A3CB1-3A3CB10 is not functioning.
MALFUNCTION
Open circuit in 3A3 internal wiring to the line side of the affected circuit breaker.
CORRECTIVE ACTION
Using a multimeter, check for 24 VDC at appropriate terminals.
If 24 VDC isnot present, use multimeter to check continuity of internal wiring to affected
circuit breaker. If continuity is not present, repair/replace wiring as necessary.
(WP 0352 00]
Perform operational check of operators cab switches. (TM 55-1945-205-10-3)
If 24 VDC is present, proceed to the next step.
MALFUNCTION
Failed circuit breaker.
CORRECTIVE ACTION

With the appropriate breaker on, use multimeter to check for 24 VDC at terminal .
If 24 VDC is not present, replace circuit breaker. (WP 0275 00)

Perform operational check of operators cab switches. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0060 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB CIRCUIT BREAKER PANEL
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 VOLTAGE AT TEST JACKSWHEN USING BUILT-IN TEST SWITCH 3A3S1 IN ANY POSITION
SYMPTOM
When using built in test switch 3A3S1 in any position, there is no voltage at test jacks.
MALFUNCTION
Open circuit between 3A3S1 wiper and test jack J2 (+).
CORRECTIVE ACTION

Using amultimeter, check continuity of wiring between 3A3S1 COMMON and
jack J2 (+). If continuity is not present, repair/replace wiring as necessary.

Perform operational check of operators cab switches. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between TB2-1 and test jack J2 (-).
CORRECTIVE ACTION

Using multimeter, check continuity of wiring between TB2-1 and test jack J2 (-).
If continuity is not present, repair/replace wiring as necessary.

Perform operational check of operators cab switches. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0061 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB CIRCUIT BREAKER PANEL
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 VOLTAGE AT TEST JACKSWHEN USING BUILT-IN TEST SWITCH 3A3S1
SYMPTOM
When using built in test switch 3A3S1, there is no voltage at test jacks.
MALFUNCTION
Bad connection/wiring between 3A3S1 and TB.
CORRECTIVE ACTION

Using multimeter, check continuity of wiring for affected 3A3S1 position. If continuity is
not present, repair/replace wiring as necessary. (WP 0352 00)

Perform operational check of operators cab switches. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0062 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG
SPOTLIGHT
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
SPOTLIGHT NOT FUNCTIONING
SYMPTOM
Spotlight not functioning.
MALFUNCTION
Burned out light bulb.
CORRECTIVE ACTION
Replace light bulb.[[WP 0279 00)
Perform operational check of spotlight. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between operators cab terminal board assembly and spotlight
CORRECTIVE ACTION
Using multimeter, check for 24 VDC at terminals 3A4TB5-5/3A4TB11-2.

If 24 VDC is present, use multimeter to check continuity of wiring between the operators
cab termina strip A4 and the spotlight. If continuity is not present, repair/replace wiring

as necessary. (WP 0352 00)
Perform operational check of spotlight. (TM 55-1945-205-10-3)

Use multimeter to check for 24 VDC of wiring for 3A1S11. If 24 VDC is present, replace
3A1S11.[(WP 0254 00)

Perform operational check of spotlight. (TM 55-1945-205-10-3)
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MALFUNCTION
Failed 3A1S11.
CORRECTIVE ACTION

Use multimeter to check for 24 VDC of wiring for 3A1S11. If 24 VDC is present, replace
3A1A11.[(WP 0254 00)

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

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0063 00

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

THISWORK PACKAGE DELETED DUE TO CONFIGURATION CHANGE.

006300 1/2 blank Changel






TM 55-1945-205-24-3-1 0063 10

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB HEATER
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
HEATER DOES NOT OPERATE
SYMPTOM
Heater does not operate.
MALFUNCTION
Heater has heat output, but fan does not work.
CORRECTIVE ACTION
Replace the heater. [(WP 0284 00)
Perform operational check of the heater. (TM 55-1945-205-10-3)
MALFUNCTION
Heater fan works, but does not have heat output.
CORRECTIVE ACTION
Using amultimeter, check that 24 VDC is present at the wire connections at the back of
the heater. If thereis less than 24 VDC, check wire connections and reconnect wires as
required. (WP 0284 00Q)

If thereis 24 VDC at the wire connections and the connections are tight, replace the

heater. (WP 0284 00)

Perform operational check of the heater. (TM 55-1945-205-10-3)
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MALFUNCTION

Heater fan does not work and has no heat output.

CORRECTIVE ACTION

Replace the heater. [\WP 0284 00)

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

MALFUNCTION

Heater switch faulty.

CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the heater switch. If 24 VDC isflowing into the
heater switch but not out of the switch, replace the heater switch. (WP 028410)

If voltage is not present, use a multimeter and check for 24 VDC between the A3CB11
circuit breaker on the A3 circuit breaker panel and heater switch. Repair or replace wire as

necessary. [(WP 0352.00)

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

MALFUNCTION

Heater thermostat does not work.

CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the thermostat. If 24 VDC isflowing into the
thermostat but not out of the thermostat, replace the thermostat. (WP 0284 20)

If voltage is not present, use a multimeter and check for 24 VDC between the thermostat
and the 50 amp circuit breaker. Repair or replace wire as necessary. [WP 0352 00)

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

MALFUNCTION

Change 1

A3CB11 circuit breaker faulty.

CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at the A3CB11 circuit breaker on the A3 circuit
breaker panel. If 24 VDC isflowing into the A3CB11 circuit breaker but not out of the
circuit breaker, replace the A3CB11 circuit breaker. [WP 0275 00)

If voltage is not present, use a multimeter and check for 24 VDC between the A3CB11

circuit breaker on the A3 circuit breaker panel and the 50 amp circuit breaker. Repair or
replace wire as necessary. [(WP 0352 00)

Perform operational check of the heater. (TM 55-1945-205-10-3)
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MALFUNCTION
A10 panel in-line fuse is blown.
CORRECTIVE ACTION
Replace in-line fuse.[(WP 0220 60)
Perform operational check of the heater. (TM 55-1945-205-10-3)
MALFUNCTION
Electrical wiring not connected to heater wires on the back of the heater.
CORRECTIVE ACTION
Connect electrical wiring to heater as required.[(WP 0284 00)
Perform operational check of the heater. (TM_55-1945-205-10-3)
MALFUNCTION
Operators cab heater still has no power.
CORRECTIVE ACTION

Using a multimeter, check electrical wiresin back of heater for 24 VDC coming
into heater.

If 24 VDC is present at electrical connections, replace heater. [WP 0284 00)

If voltage is not present, use a multimeter and check for 24 VDC between the heater and
the ASCB11 circuit breaker on the A3 circuit breaker panel. If 24 VDC is not present,

repair or replace wire as necessary. (WP 0352 00)
Perform operational check of the heater. (TM_55-1945-205-10-3)
MALFUNCTION
A3CB11 circuit breaker faulty.
CORRECTIVE ACTION
Using a multimeter, check for 24 VDC at the A3CB11 circuit breaker on the A3 circuit
breaker panel. If 24 VDC isflowing into the A3CB11 circuit breaker but not out of the
circuit breaker, replace the A3CB11 circuit breaker.[WP 0275 Q0)

If voltage is not present, use a multimeter and check for 24 VDC between the A3CB11
circuit breaker on the A3 circuit breaker panel and the 50 amp circuit breaker. Repair or

replace wire as necessary. [(WP 0352 00)

Perform operational check of the heater. (TM_55-1945-205-10-3)
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MALFUNCTION
50 amp circuit breaker selector switch in the OFF position.
CORRECTIVE ACTION
Position the 50 amp circuit breaker selector switch to the ON position.
Perform operational check of the heater. (TM 55-1945-205-10-3)
MALFUNCTION
50 amp circuit breaker faulty.
CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the 50 amp circuit breaker. If 24 VDC isflowing
into the 50 amp circuit breaker but not out of the circuit breaker, replace the 50 amp circuit

breaker. (WP 0220 50)

If voltage is not present, use a multimeter and check for 24 VDC between the 50 amp
circuit breaker and the battery isolator (control modul€). Repair or replace wire as

necessary. [(WP 0352 00)
Perform operational check of the heater. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0064 00

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

THISWORK PACKAGE DELETED DUE TO CONFIGURATION CHANGE.

0064 00 1/2 blank Changel






TM 55-1945-205-24-3-1 0065 00

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

THISWORK PACKAGE DELETED DUE TO CONFIGURATION CHANGE.

006500 1/2 blank Changel






TM 55-1945-205-24-3-1 0066 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
OPERATORS CAB DEFROSTER
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
DEFROSTER DOES NOT OPERATE (NO FAN AND NO HEAT)
SYMPTOM
Defroster does not operate.
MALFUNCTION
Defroster has heat output, but fan does not work.
CORRECTIVE ACTION
Replace the defroster. [WP 0283 00)
MALFUNCTION
Defroster fan works, but does not have heat output.
CORRECTIVE ACTION
Using amultimeter, check that 24 VDC is present at the red wire connections at the
back of the defroster. If thereisless than 24 VDC, check wire connections and reconnect
asrequired.

If thereis 24 VDC at the wire connections and the connections are tight, replace the

defroster. (WP 0283 00)

Perform operational check of the defroster. (TM 55-1945-205-10-3)
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MALFUNCTION
Electrical wiring not connected to defroster wires on the back of the defroster.
CORRECTIVE ACTION
Connect €lectrical wiring to defroster as required. [\WWP 0283 00)
Perform operational check of the defroster. (TM_55-1945-205-10-3)
MALFUNCTION
Operators cab defroster still has no power.
CORRECTIVE ACTION

Using a multimeter, check electrical wiresin back of defroster for 24 VDC coming
into defroster.

If 24VDC is present at electrical connections, replace defroster. [WP 0283 00)

If voltage is not present, use a multimeter and check for 24 VDC between the defroster
and the A3CBS5 circuit breaker on the A3 circuit breaker panel. If 24 VDC is not present,

repair or replace wire as necessary. (WP 0352 00)
Perform operational check of the defroster. (TM 55-1945-205-10-3)
MALFUNCTION
A3CBS5 circuit breaker faulty.
CORRECTIVE ACTION
Using a multimeter, check for 24 VDC at the A3CB5 circuit breaker on the A3 circuit
breaker panel. If 24 VDC isflowing into the A3CB5 circuit breaker but not out of the
circuit breaker, replace the A3CBS5 circuit breaker. [WP 0275 00)

If voltage is not present, use a multimeter and check for 24 VDC between the A3CB5
circuit breaker on the A3 circuit breaker panel and the 50 amp circuit breaker. Repair or

replace wire as necessary. [(WP 0352 00)

Perform operational check of the defroster. (TM 55-1945-205-10-3)
MALFUNCTION
50 amp circuit breaker selector switch in the OFF position.
CORRECTIVE ACTION
Position the 50 amp circuit breaker selector switch to the ON position.

Perform operational check of the defroster. (TM 55-1945-205-10-3)
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MALFUNCTION
50 amp circuit breaker faulty.
CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the 50 amp circuit breaker. If 24 VDC isflowing
into the 50 amp circuit breaker but not out of the circuit breaker, replace the 50 amp circuit

breaker. (WP 0220 70)

If voltage is not present, use a multimeter and check for 24 VDC between the 50 amp
circuit breaker and the battery isolator (control modul€). Repair or replace wire as

necessary. [(WP 0352 00)
Perform operational check of the defroster. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PUBLIC ADDRESS SET (LOUDHAILER)
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
PUBLIC ADDRESS SET (LOUDHAILER) HAS NO POWER
SYMPTOM
No indication of power displayed in the loudhailer display window.
MALFUNCTION
Failed loudhailer.
CORRECTIVE ACTION
Using a multimeter, check for 12 VDC at the loudhailer.
If 12 VDC is present, replace loudhailer. [(WP 0296 00)
Perform operational check of loudhailer. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between junction box and loudhailer.
CORRECTIVE ACTION

Using amultimeter, check for 12 VDC at the appropriate output terminals of the
junction box.

If 12 VDC is present, use multimeter to check continuity of wires from junction box to
loudhailer. If continuity is not present, repair/replace wiring as necessary.[(WP 0352 00)

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

0067 00 1
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MALFUNCTION
Open circuit between DC/DC converter and junction box.
CORRECTIVE ACTION
Using a multimeter, check for 12 VDC at the output of the DC/DC converter.

If 12 VDC is present, use multimeter to check continuity in wires from DC/DC converter
to junction box. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)

MALFUNCTION

Open circuit between DC/DC converter circuit breaker and DC/DC converter.

CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at the DC/DC converter circuit breaker.

If 24 VDC is present, use multimeter to check continuity in wires between DC/DC
converter circuit breaker and DC/DC converter. If continuity is not present, repair/replace

wiring as necessary. [(WP 0352 .00)
Perform operational check of loudhailer. (TM_55-1945-205-10-3)

MALFUNCTION

Open circuit between operators cab circuit breaker panel A3 and DC/DC converter circuit breaker.

CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the appropriate terminal in the operators cab
circuit breaker panel A3.

If 24 VDC is present, use multimeter to check continuity in wires from the operators cab
circuit breaker panel A3 and the DC/DC converter circuit bresker. If continuity is not
present, repair/replace wiring as necessary.[(WP 0352 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0068 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PUBLIC ADDRESS SET (LOUDHAILER)
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

PUBLIC ADDRESS SET (LOUDHAILER) WILL NOT TRANSMIT VOICE TO HAILER HORN (LOUDHAILER
EXTERNAL SPEAKER)

SYMPTOM
Voice is not being transmitted to the loudhailer external speaker.
MALFUNCTION
Failed loudhailer.
CORRECTIVE ACTION

While transmitting, use multimeter to check for voltage at the speaker wire connector
screws at the loudhailer. If no voltage, replace loudhailer. (WP 0296 O0)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)
SYMPTOM

Voice not being transmitted to the loudhailer external speaker, voltage is present at the speaker wire connector
screws on loudhailer.

MALFUNCTION

Failed speaker.

0068 00 1
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CORRECTIVE ACTION
Determine if both forward and aft external speakers are inoperative. If only one speaker is
inoperative, use amultimeter to check continuity of speaker wire of inoperative speaker. I
continuity is not present, repair/replace wiring as necessary. [(WP 0352 00)
If voltage is present is speaker wiring, replace speaker. (WP 0298 00)
Perform operational check of loudhailer. (TM_55-1945-205-10-3)

END OF WORK PACKAGE

0068 00 2



TM 55-1945-205-24-3-1 0069 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PUBLIC ADDRESS SET (LOUDHAILER)
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

PUBLIC ADDRESS SET (LOUDHAILER) WILL NOT TRANSMIT FOG SIGNAL TO HAILER HORN
(LOUDHAILER EXTERNAL SPEAKER)

SYMPTOM
Fog signal is not being transmitted to the loudhailer external speaker.
MALFUNCTION
Failed loudhailer.
CORRECTIVE ACTION

While transmitting, use a multimeter to check for voltage at the speaker wire connector
screws at the loadhailer. If no voltage, replace |oadhailer. (WP 0296 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)
MALFUNCTION

Failed speaker, voltage present at loudhailer speaker wire connector screws.
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CORRECTIVE ACTION
Determine if both forward and aft speakers are inoperative. If only one speaker is
inoperative, use multimeter to check for voltage at inoperative external speaker while
transmitting fog signal. If voltage exists, replace external speaker. (WP 0298 00)
Perform operational check of loudhailer. (TM_55-1945-205-10-3)

If no voltage exists, check continuity of external speaker wire. If continuity is not present,
repair/replace wiring as necessary. [WP 0352 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 007000

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PUBLIC ADDRESS SET (LOUDHAILER)
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

PUBLIC ADDRESS SET (LOUDHAILER) WILL NOT TRANSMIT VHF/FM DSC TRANSCEIVER AUDIO TO
HAILER HORN (LOUDHAILER EXTERNAL SPEAKER)

SYMPTOM
VHF/FM DSC transceiver audio is not being transmitted to the loudhailer external speaker.
MALFUNCTION
Failed loudhailer.
CORRECTIVE ACTION

While receiving communication, use a multimeter to check for voltage at the speaker wire
connector screws at the loudhailer. If no voltage, replace loudhailer. [(WP 0296 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)
MALFUNCTION

Failed speaker, voltage present at loudhailer speaker wire connector screws.

0070001
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CORRECTIVE ACTION
Determine if both forward and aft speakers are inoperative. If only one speaker is

inoperative, use a multimeter to check for voltage at inoperative external speaker.
Perform test while receiving communication. If voltage exists, replace external speaker.

(WP 0298 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)

If no voltage exists, use multimeter to check continuity of external speaker wire. If
continuity is not present, repair/replace wiring as necessary.[[WP 0352 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)
MALFUNCTION
Failed VHF/FM transceiver.
CORRECTIVE ACTION

Using amultimeter, check for voltage at the grey and pink wiresin the VHF/FM interface
cable while receiving communications. If no voltage is present, replace VHF/FM DSC

transceiver. (WP.0303 00)

Perform operational check of loudhailer. (TM_55-1945-205-10-3)

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

0071 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
VHF/FM DSC TRANSCEIVER
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

VHF/FM DSC TRANSCEIVER HAS NO POWER
SYMPTOM

No indication of power displayed in the transceiver display window.
MALFUNCTION
Failed VHF/FM DSC transceiver.
CORRECTIVE ACTION
Using amultimeter, check for 12 VDC at the VHF/FM DSC transceiver.

If 12 VDC is present, replace VHF/FM DSC transceiver.[(WP 0303 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

MALFUNCTION
Failed fusein junction box JB1.
CORRECTIVE ACTION

Replace fusein junction box JB1.

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

MALFUNCTION

Failed VHF/FM RADIO circuit breaker at the operators cab circuit breaker panel A3.
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CORRECTIVE ACTION

Replace VHF/FM RADIO circuit breaker at the operators cab circuit breaker panel A3.
(WP 0275 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION
Open circuit between VHF/FM DSC voltage converter and the VHF/FM DSC transceiver.
CORRECTIVE ACTION

Using a multimeter, check for 12 VDC at the output terminals of the VHF/FM DSC
voltage converter.

If 12 VDC is present, use multimeter to check continuity of wires from the VHF/FM
DSC voltage converter to the VHF/FM DSC transceiver. If continuity is not present,

repair/replace wiring as necessary. [WP 0352 00)
Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION
Failed VHF/FM DSC voltage converter.
CORRECTIVE ACTION
Replace VHF/FM DSC voltage converter [(WP 0340 00)
Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION

Open circuit between the VHF/FM RADIO circuit breaker at the operators cab circuit breaker panel A3
and the VHF/FM DSC voltage converter.

CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at the VHF/FM RADIO circuit breaker at the
operators cab circuit breaker panel A3.

If 24 VDC is present, use multimeter to check for continuity in wires between the
VHF/FM RADIO circuit breaker and the VHF/FM DSC voltage converter. If continuity is

not present, repair/replace wiring as necessary. [(WP 0352 00)
Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0072 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
VHF/FM DSC TRANSCEIVER
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
VHF/FM DSC TRANSCEIVER WILL NOT RECEIVE
SYMPTOM
No reception from the transceiver.
MALFUNCTION
Failed antenna cable.
CORRECTIVE ACTION

Using amultimeter, check for continuity of center conductor on antenna coaxial cable. If
no continuity is present, replace antenna cable.

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION
Continuity between antenna center conductor and cable connector.
CORRECTIVE ACTION

Using amultimeter, check for continuity between antenna center conductor and cable
connector. If continuity exists, replace antenna cable.[(\WP 0307 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION

Continuity between antenna center conductor and male connector threads.
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CORRECTIVE ACTION

Using a multimeter, check for continuity between antenna center conductor and male
connector threads. If continuity exists, replace antenna. [\WP 0305 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION
Transceiver still will not transmit.
CORRECTIVE ACTION
Replace transceiver.[(WP 0303 00)
Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 007300

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
VHF/FM DSC TRANSCEIVER
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
VHF/FM DSC TRANSCEIVER WILL NOT TRANSMIT
SYMPTOM
No transmission from the transceiver.
MALFUNCTION
Failed antenna cable.

CORRECTIVE ACTION

Using amultimeter, check for continuity of center conductor on antenna coaxial cable. If
no continuity is present, replace antenna cabl e.[(WP 0307 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION
Continuity between antenna center conductor and cable connector.

CORRECTIVE ACTION

Using amultimeter, check for continuity between antenna center conductor and cable
connector. If continuity exists, replace antenna cable.[(WP 0307 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION

Continuity between antenna center conductor and male connector threads.
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CORRECTIVE ACTION

Using a multimeter, check for continuity between antenna center conductor and male
connector threads. If continuity exists, replace antenna. [\WP 0305 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
MALFUNCTION
Transceiver still will not transmit.
CORRECTIVE ACTION
Replace transceiver.[((WP 0303 00)
Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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0074 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
VHF/FM DSC TRANSCEIVER
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
VHF/FM DSC TRANSCEIVER DOES NOT DISPLAY A VALID POSITION
SYMPTOM
No indication of valid position displayed in the transceiver display window.
MALFUNCTION
Bad connection of transceiver interface cable at the back of the transceiver.
CORRECTIVE ACTION

Tighten loose connections back of transceiver.

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

MALFUNCTION

No voltage at the interface and switch box.
CORRECTIVE ACTION

Detach J3 cable from interface switch box.

Using a multimeter, check for voltage between pins D and A. Voltage must pulse and

exceed 9 VDC.

If voltage is not present, replace PLGR. (WP 0312 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
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MALFUNCTION
No voltage at the radio interface cable.
CORRECTIVE ACTION

Using a multimeter, check for voltage at the yellow and orange wires at the NMEA
interface cable.

If voltage exists, replace transceiver.[[WP 0303 00)

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)
If no voltage exists, replace interface cable.

Perform operational check of VHF/FM DSC transceiver. (TM 55-1945-205-10-3)

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

007500

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PRECISION LIGHTWEIGHT GLOBAL POSITIONING RECEIVER (PLGR)
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
PRECISION LIGHTWEIGHT GLOBAL POSITIONING RECEIVER (PLGR) HAS NO POWER
SYMPTOM
No indication of power displayed in the PLGR display window.
MALFUNCTION
Failed PLGR.

CORRECTIVE ACTION

Using a multimeter, check for 12 VDC at the PLGR end of the PLGR interface cable.

If 12 VDC is present, replace PLGR.[[WP 0312 00)

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

No power at PLGR interface cable.

CORRECTIVE ACTION

Using amultimeter, check for 12 VDC at the J7 connector on the interface and switchbox.
If 12 VDC is present, use multimeter to check continuity of the PLGR interface cable.

If continuity is not present, replace PLGR interface cable.

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

No voltage at interface and switchbox J7 connector.
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CORRECTIVE ACTION

Remove power connector from interface and switchbox.

Using a multimeter, check for 12 VDC at power connector. If 12 VDC is present, replace

interface and switchbox. (WP 0293 00)

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

If 12 VDC isnot present at interface and switchbox power connector, use a multimeter to
check continuity of power cable. If continuity is not present, replace power cable.

(WP 0293 00)
Perform operational check of PLGR. (TM 55-1945-205-10-3)
MALFUNCTION

Open circuit between the junction box and the interface switchbox.
CORRECTIVE ACTION

Using a multimeter, check continuity in the wires between the junction box and the
interface and switchbox. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

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

If continuity existsin wires, replace the interface and switchbox. (WP 0293 00)

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

Open circuit between DC/DC converter and junction box.
CORRECTIVE ACTION
Using amultimeter, check for 12 VDC at the output of the DC/DC converter.

If 12 VDC is present, use multimeter to check continuity in wires from DC/DC converter
to junction box. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

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

If continuity exists, replace junction box.[(WP 0342 00)

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

Open circuit between DC/DC converter circuit breaker and DC/DC converter.
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CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the DC/DC converter circuit breaker. If 24 VDC
is present, use multimeter to check continuity in wires between DC/DC converter circuit
breaker and DC/DC converter. If continuity is not present, repair/replace wiring as

necessary. [\WP 0352 00)

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

If continuity existsin wires, replace DC/DC converter. [WP 0341 00)

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

Open circuit between operators cab circuit breaker panel A3 and DC/DC converter circuit breaker.
CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at the appropriate terminal in the operators cab
circuit breaker panel A3.

If 24 VDC is present, use multimeter to check continuity in wires from the operators cab
circuit breaker panel A3 and the DC/DC converter circuit breaker. If continuity is not

present, repair/replace wiring as necessary.[(WP 0352 00)
Perform operational check of PLGR. (TM 55-1945-205-10-3)
If continuity existsin wires, replace DC/DC converter circuit breaker.[[WP 0275 00)
Perform operational check of PLGR. (TM 55-1945-205-10-3)
MALFUNCTION

Open circuit between propulsion module MAIN circuit breaker and operators cab circuit breaker
panel A3.

CORRECTIVE ACTION

Using amultimeter, check for 24 VDC at the appropriate terminal in the propulsion
module main circuit breaker.

If 24 VDC is present, use multimeter to check continuity in wires from the propulsion
module main circuit breaker to the operators cab circuit breaker panel A3. If continuity is

not present, repair/replace wiring as necessary. [[WP 0352 00)
Perform operational check of PLGR. (TM 55-1945-205-10-3)
If continuity exists, replace OPR CAB circuit breaker.[(WP 0214 00)
Perform operational check of PLGR. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0076 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
PRECISION LIGHTWEIGHT GLOBAL POSITIONING RECEIVER (PLGR)
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

PRECISION LIGHTWEIGHT GLOBAL POSITIONING RECEIVER (PLGR) DOES NOT DISPLAY
A VALID POSITION

SYMPTOM
No indication of valid position displayed in the PLGR display window.
MALFUNCTION
Failed antenna cable.
CORRECTIVE ACTION

Using amultimeter, check for continuity of center conductor on antenna coaxial cable. If
continuity is not present, replace antenna cable. (WP 0319 00)

Perform operational check of PLGR. (TM 55-1945-205-10-3)
MALFUNCTION
Continuity between antenna center conductor and cable connector.
CORRECTIVE ACTION

Using amultimeter, check for continuity between antenna center conductor and cable
connector. If continuity exists, replace antenna cable. [[WP 0379 00)

Perform operational check of PLGR. (TM 55-1945-205-10-3)
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MALFUNCTION
Continuity between antenna center conductor and male connector threads.
CORRECTIVE ACTION

Using a multimeter, check for continuity between antenna center conductor and male
connector threads. If continuity exists, replace antenna cable. [WP 0319 00)

Perform operational check of PLGR. (TM 55-1945-205-10-3)
MALFUNCTION
Still noindication of valid position.

CORRECTIVE ACTION

Replace PLGR{WP031200)
Perform operational check of PLGR. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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0077 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
NAVIGATION LIGHTS
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
NAVIGATION LIGHT AUDIBLE PULSE BEEPER SOUNDS
SYMPTOM
Audible pulse beeper sounds for navigation light outage.
MALFUNCTION
Single navigation light does not operate.
CORRECTIVE ACTION
Replace light bulb.[(WP 0327 00)
Perform operational check of navigation lights. (TM 55-1945-205-10-3)
MALFUNCTION
Mast enclosure assembly has blown fuse.
CORRECTIVE ACTION
Replace fuse.[(WP 0321 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION

Mast enclosure assembly has a defective toggle switch.
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CORRECTIVE ACTION
Replace toggle switch [(WP 0322 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Audible darmisstill on.
CORRECTIVE ACTION
Check the sonalert beeper. If defective, replace the beeper. [P 0323 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
The navigation lights terminal box has |oose or detached wiring.
CORRECTIVE ACTION
Attach wiring. (TM 55-1945-205-10-3)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Navigation light(s) still do not operate.
CORRECTIVE ACTION

Using a multimeter, perform a continuity test of the electrical wiring from the navigation
lights terminal box to the light bulb receptacle of the affected light. If continuity is not

present, repair/replace wiring as necessary.[(WP 0352 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0078 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
MAST ASSEMBLY LAMP FIXTURE
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
LAMP FIXTURE ON MAIN MAST NOT WORKING
SYMPTOM
Main mast lamp fixture not working.
MALFUNCTION
Toggle switch in the mast enclosure A7 for the upper or lower mast is off.

CORRECTIVE ACTION

Turn appropriate toggle switch in the main mast enclosure A7 to on.
(TM 55-1945-205-10-3)

Perform operational check of mast lights. (TM 55-1945-205-10-3)
MALFUNCTION
Loose or broken bulb.
CORRECTIVE ACTION

Tighten or replace bulb. [WP 0330 00)
Perform operational check of mast lights. (TM 55-1945-205-10-3)

MALFUNCTION
Defective lower or upper mast toggle switch in the mast enclosure A7.
CORRECTIVE ACTION

Replace defective toggle switch in the mast enclosure A7.[(WP 0322 00)

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

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0079 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

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

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
LOSS OF POWER TO MAIN MAST
SYMPTOM
Power lost to main mast.

MALFUNCTION

Circuit breaker for the NAV LIGHTS circuit breaker on operators cab circuit breaker panel A3 has

been tripped.

CORRECTIVE ACTION

Reset NAV LIGHTS circuit breaker on the operators cab circuit breaker A3 to the on
position. (TM 55-1945-205-10-3)

Perform operational check of mast lights. (TM 55-1945-205-10-3)
MALFUNCTION
L oose power cable connection at plug-in point on operators cab.
CORRECTIVE ACTION
Tighten connection. (TM 55-1945-205-10-3)

Perform operational check of mast lights. (TM 55-1945-205-10-3)
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MALFUNCTION
Short in power cable wiring.
CORRECTIVE ACTION

Using multimeter, check continuity of wiring in power cable. If continuity is not present,
repair/replace wiring as necessary. [WP 0352 00)

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

END OF WORK PACKAGE
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0080 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
MAST ENCLOSURE LAMP INDICATOR LIGHT
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
LAMP INDICATOR LIGHT ON MAST ENCLOSURE JUNCTION BOX NOT WORKING
SYMPTOM
Lamp indicator light on mast enclosure junction box not working.
MALFUNCTION
Loose or broken bulb.
CORRECTIVE ACTION
Tighten or replace bulb. [(WP 0
Perform operational check of mast lights. (TM 55-1945-205-10-3)
MALFUNCTION
L oose cable connection at plug-in point.
CORRECTIVE ACTION

Tighten cable connection.[(WP 0327 00)

Perform operational check of mast lights. (TM 55-1945-205-10-3)
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MALFUNCTION
Open in cable wiring.
CORRECTIVE ACTION

Using multimeter, check continuity of cable wiring. If continuity is not present, repair/

replace wiring as necessary. [WP 0352 00)
Perform operational check of mast lights. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0081 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
NAVIGATION LIGHTS
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
NAVIGATION LIGHTSWILL NOT FUNCTION
SYMPTOM
None of the navigation lights will function.
MALFUNCTION
Circuit breaker NAV LIGHTS on the operators cab circuit breaker panel A3 is off.
CORRECTIVE ACTION
Turn NAV LIGHTS circuit breaker to the on position. (TM 55-1945-205-10-3)
Perform operational check of navigation lights. (TM 55-1945-205-10-3)
MALFUNCTION
Mast enclosure assembly A7 has blown fuse(s).
CORRECTIVE ACTION
Replace fuse(s) [(WP 0321 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION

Mast enclosure assembly A7 has defective toggle switch(s).

0081001



0081 00 TM 55-1945-205-24-3-1

CORRECTIVE ACTION
Replace defective toggle switch(s) [(WP.0322 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Defective reed switch assembly(s).
CORRECTIVE ACTION
Replace reed switch assembly(s) (WP 0324 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Poor connection between navigation lights terminal box and operators cab circuit breaker panel A3.
CORRECTIVE ACTION

Using multimeter, check for 24 VDC in navigation lights terminal box on fuse block wire
No. 381 and TB6-47 wire No. 0.

If 24 VDC is present, check cab receptacle J1, located on front of the operators cab above
the window, for proper connection.

Using multimeter, check voltage at NAV LIGHTS circuit breaker in operators cab circuit
breaker panel A3. If voltageis present, replace NAV LIGHTS circuit breaker.

(WP 0275 00).

Perform operational check of navigation lights. (TM_55-1945-205-10-3)

END OF WORK PACKAGE

0081002



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

0082 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
NAVIGATION LIGHTS
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
ONE OR MORE NAVIGATION LIGHTS ARE NOT FUNCTIONING

NOTE
Red lights on mast enclosure assembly indicate NAV lights are active. When a NAV light

burns out, an alarm sounds and its associated red light goes out. The alarm may be
silenced using the ALARM/SILENCE switch.
SYMPTOM
One or more navigation lights are not functioning.
MALFUNCTION
Circuit breaker NAV LIGHTS on the operators cab circuit breaker panel A3 is off.
CORRECTIVE ACTION
Turn NAV LIGHTS breaker to the on position. (TM 55-1945-205-10-3)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Blown fuse(s) in the main mast enclosure assembly A7.
CORRECTIVE ACTION
Replace the appropriate fuse(s).[WP 0321 00)

Perform operational check of navigation lights. (TM_55-1945-205-10-3)
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MALFUNCTION
Bad lamp.
CORRECTIVE ACTION
Replace lamp [(WP 0330 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION

Open circuit or poor connection between navigation lights terminal box and operators cab circuit
breaker panel A3.

CORRECTIVE ACTION

Using a multimeter, check for 24 VDC at appropriate terminals between navigation lights
terminal box and operators cab circuit breaker panel A3.

If 24 VDC is not present, repair/replace wiring as necessary. [WP 0352 00)
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Open circuit between the main mast enclosure assembly and inoperative navigation light.
CORRECTIVE ACTION
Using multimeter, check continuity of wiring between the main mast enclosure A7 and the
inoperative navigation light. If continuity is not present, repair/replace wiring as
necessary.
Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
Mast enclosure assembly A7 has defective toggle switch.
CORRECTIVE ACTION
Using amultimeter, check for 24 VDC at terminal s of the inoperative circuit.
If 24 VDC is present, replace switch.[(WP 0322 00)

Perform operational check of navigation lights. (TM_55-1945-205-10-3)
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MALFUNCTION
Short circuit in wiring between test terminals and the appropriate switch.
CORRECTIVE ACTION

Using a multimeter, check continuity of wiring in main mast enclosure between test
terminals and the appropriate switch. If continuity is not present, repair/replace wiring as
necessary.
Perform operational check of navigation lights. (TM_55-1945-205-10-3)

MALFUNCTION

Switch operates properly, but 24 VDC is not present at navigation light(s).

CORRECTIVE ACTION

Using multimeter, check continuity of wiring between the switch and the appropriate fuse.
If continuity is not present, repair/replace wiring as necessary. [WP 0352 00)

Perform operational check of navigation lights. (TM_55-1945-205-10-3)
MALFUNCTION
24 VDC isnot present at circuit breaker NAV LIGHTS in operators cab.
CORRECTIVE ACTION

Using multimeter, check continuity of wiring from battery to circuit breaker NAV
LIGHTS in operators cab. If continuity is not present, repair/replace wiring as necessary.

(WP (0352 00)

Perform operational check of navigation lights. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0083 00

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
STUB MAST STERN LIGHT
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
STUB MAST STERN LIGHT NOT FUNCTIONING
SYMPTOM
Stub mast stern light not functioning.
MALFUNCTION
Bad lamp.
CORRECTIVE ACTION
Replace lamp.[(WP 0335 00)
Perform operational check of stub mast lights. (TM_55-1945-205-10-3)
MALFUNCTION
Bad battery connections.
CORRECTIVE ACTION

Check battery connections of the stub mast light determine if connection isloose or dirty.
Tighten or clean as necessary. (TM 55-1945-205-10-3)

Perform operational check of stub mast lights. (TM 55-1945-205-10-3)
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MALFUNCTION
Defective batteries.
CORRECTIVE ACTION

Using multimeter, check battery voltage. If no voltage or low voltage, replace

batteries. (WP 0335 10)

Perform operational check of stub mast lights. (TM_55-1945-205-10-3)

If batteries are not defective, use multimeter to check continuity of stub mast stern light
wires. If continuity is not present, replace stub mast stern light. (WP 0335 20)

Perform operational check of stub mast lights. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE

WARPING TUG
ALTERNATOR
OPERATION CHECKOUT AND TROUBLESHOOTING PROCEDURE
INITIAL SETUP:
Test Equipment
Multimeter (Item 23[WP 0374 00)
Tools

Tool Kit, General Mechanic's (Item 46 \WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

PRETEST PROCEDURES

NOTE

Determining the causes of failures in an electrical system is a “step by step” process. All
system electrical connections and components must be cleaned and inspected prior to
performing the troubleshooting procedures.
1. Check alternator belt for proper tension. Adjust as required.[(WP Q175 00)
2. Inspect alternator belt for signs of fraying, glazing, tears, cuts and oil soakage. Replace as required.[WP 0173 00)
3. Test battery for fully charged condition.[WP 0199 00)
4. Remove and clean al charging system electrical connections from the alternator through the batteries.
OPERATIONAL CHECKOUT AND TROUBLESHOOTING PROCEDURE
ALTERNATOR FIELD TEST PROCEDURES
TEST PROCEDURE

5. Field Test A- Perform the following tests to determine if amagnetic field exists at the alternator’ s pulley shaft or
rear bearing.

a. Test for amagnetic field in the alternator with the engine power toggle switch on the middle control panel in
the OFF position.

{1} Position the engine power toggle switch to the OFF position.

{2} Remove aternator guard belt [(WP 0172 00)

{3} Placethe head of a steel screwdriver near the nut on the pulley shaft. There should be no evidence of a
magnetic field pulling the screwdriver toward the alternator.

b. Test for amagnetic field in the alternator with the engine power toggle switch on the middle control panel in
the ON position.
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{1} Without starting the engine, position the engine power toggle switch to the ON position.

NOTE

Allow enough time for the voltage regulator’s start up delay to activate before performing
the following step.

{2} Placethe head of asteel screwdriver near the nut on the pulley shaft or near the rear bearing on the back
of the alternator. There should be evidence of a magnetic field pulling the screwdriver toward the
alternator.

INDICATION/CONDITION
Magnetic field is present with the engine power toggle switch positioned to the OFF position.
MALFUNCTION
Alternator not charging the system properly.
CORRECTIVE ACTION
Replace alternator.[WP 0174 00)
INDICATION/CONDITION
Magnetic field is not present with the engine power toggle switch positioned to the ON position.
MALFUNCTION
Alternator not charging the system properly.
CORRECTIVE ACTION
Replace alternator.[WP 017400)
6. Perform operational check of the charging system. (TM 55-1945-205-10-3)
TEST PROCEDURE

7. Field Test B- Perform the following testsif thereis little or no magnetic field at the nut on the pulley shaft or at
therear bearing to test the alternator and the voltage regulator large harness plug.

a Test theaternator and the voltage regulator large harness plug.

{1} With the engine power toggle switch in the OFF position and the engine shut down, remove the large
harness plug from the voltage regulator.

{2} Connect ajumper wire to the large harness plug to bypass the voltage regulator located on A10 panel.
(a) Insert one end of the jumper wire into the red connector slot.

(b) Insert the other end of the jJumper wire into the blue connector slot.

Change 1 0083102
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0083 10

{3} Placethe head of a steel screwdriver near the nut on the pulley shaft or near the rear bearing on
the back of the aternator. There should be evidence of a magnetic field pulling the screwdriver toward

the alternator.

{4} Using amultimeter, check for voltage on the field wire connection at the alternator. There should be

voltage present at this connection.

INDICATION/CONDITION

Magnetic field is not present at the nut on the pulley shaft or at the rear bearing with the engine power toggle

switch positioned to the OFF position.

MALFUNCTION

Magnetic field is not present at the nut on the pulley shaft or at the rear bearing with the engine power

toggle switch positioned to the OFF position.
CORRECTIVE ACTION
Perform Field Test C.
INDICATION/CONDITION
No voltage at the field wire connection on the alternator.
MALFUNCTION
The voltage regulator large harness plug is faulty.
CORRECTIVE ACTION
Replace the voltage regul ator. [WP 0220 30)
INDICATION/CONDITION
Voltage exists at the field wire connection, but the system is not charging.
MALFUNCTION
The alternator is faulty.
CORRECTIVE ACTION

Replace the aternator. (WP 0174 00)

8. Perform operational check of the charging system. (TM 55-1945-205-10-3)

0083103
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TEST PROCEDURE

CAUTION

All voltage sensitive equipment must be turned off prior to starting the engine.
Failure to comply could result in damage to equipment.

Engine should not be allowed to run any longer than necessary to detect charging.
Voltage is unregulated during the following test and must be monitored constantly.
Failure to comply could result in damage to equipment.

The alternator case is grounded and must not come in contact with any wire that is
attached to the positive post. Failure to comply could result in damage to equipment.

9. Field Test C (Full Field Testing)- Perform the following test to check the actual output of the alternator. Thistest
eliminates both the regulator and the harness, making it easier to isolate any faulty conditions with the alternator.

a. Using ashielded aligator clip, attach one end of ajumper wire to the positive post on the back

C.

d.

of the alternator.
Attach the other end of the jumper wire to the field/stator terminal on the back of the alternator.
{1} Disconnect the field/stator terminal plug from the rear of the alternator.

{2} Using afemale spade connector, attach the other end of the jumper wire to the field/stator terminal on
the back of the alternator.

Position the engine power toggle switch to the ON position and start the engine. (TM_55-1945-205-10-3)

Using a multimeter, check for arise in voltage and that the alternator is charging the system.

INDICATION/CONDITION

The alternator is not charging the system.

MALFUNCTION
The alternator is faulty.

CORRECTIVE ACTION

Replace the aternator. [WP 0174 00)

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

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
WARPING TUG
VOLTAGE REGULATOR
OPERATION CHECKOUT AND TROUBLESHOOTING PROCEDURE

INITIAL SETUP:

Test Equipment
Multimeter (Item 23[WP 0374 00)

Tools
Tool Kit, General Mechanic's (Item 46 \WP 0374 00)

Protector, Hearing (Item 59 WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

PRETEST PROCEDURES

NOTE

Determining the causes of failures in an electrical system is a “step by step” process. All
system electrical connections and components must be cleaned and inspected prior to
performing the troubleshooting procedures.
1. Check alternator belt for proper tension. Adjust as required.[(WP Q175 00)
2. Inspect alternator belt for signs of fraying, glazing, tears, cuts and oil soakage. Replace as required.[WP 0173 00)
3. Test battery for fully charged condition.[WP 0199 00)
4. Remove and clean all charging system electrical connections from the alternator through the batteries.
OPERATIONAL CHECKOUT AND TROUBLESHOOTING PROCEDURE
VOLTAGE REGULATOR TEST PROCEDURES
TEST PROCEDURE
5. Test the voltage regulator with the engine power toggle switch in the OFF position.
a.  Connect the multimeter’ s negative lead (black |ead) to the black ground wire at the voltage regulator.
b. Position the engine power toggle switch to the OFF position.

c. Check for voltage in the RED (sensing) wire on the voltage regulator.

{1} Insert the positive lead (red lead) of the multimeter alongside the RED wire in the voltage regulator’ s
wire harness plug.
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NOTE

The 24 V (can read 23 - 24.5 VDC) expected reading is battery voltage at rest (no charge

occurring). If batteries are isolated and red (sensing) wire shows voltages other than those

shown in chart, make sure that wire is connected on the battery side of the isolator. The red
wire must sense the battery directly.

{2} Check the voltage reading and record in the chart. The voltage should read 24 volts.

RED WIRE BROWN WIRE BLUE WIRE
EXPECTED READING 24V ov ov
YOUR READING

{3} Compare your reading with the expected reading in the chart.
d. Check for voltage in the BLUE (field) wire on the voltage regul ator.

{1} Insert the positive lead (red lead) of the multimeter alongside the BLUE wirein the voltage regulator’s
wire harness plug.

{2} Check the voltage reading and record in the chart. The voltage should read O volts.
{3} Compare your reading with the expected reading in the chart.
e. Check for voltage in the BROWN (ignition) wire on the voltage regulator.

{1} Insert the positivelead (redlead) of the multimeter alongside the BROWN wireinthevoltageregulator’s
wire harness plug.

{2} Check the voltage reading and record in the chart. The voltage should read 0 volts.
{3} Compare your reading with the expected reading in the chart.
INDICATION/CONDITION
Current readings differ from the expected readings in the chart.

MALFUNCTION

Voltage regulator malfunctioning
CORRECTIVE ACTION
Replace voltage regul ator.[(WP 0220 30)
6. Perform operational check of the charging system. (TM 55-1945-205-10-3)
TEST PROCEDURE
7. Test the voltage regulator with the engine power toggle switch in the ON position and the engine shutdown.
a.  Connect the multimeter’s negative lead (black |ead) to the black ground wire at the voltage regulator.

b. Position the engine power toggle switch to the ON position.
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C.

Check for voltage in the RED (sensing) wire in the voltage regulator.

{1} Insert the positive lead (red lead) of the multimeter alongside the RED wirein the voltage regulator’s
wire harness plug.

NOTE

The 24 V (can read 23 - 24.5 VDC) expected reading is battery voltage at rest (no charge

occurring). If batteries are isolated and red (sensing) wire shows voltages other than those

shown in chart, make sure that wire is connected on the battery side of the isolator. The red
wire must sense the battery directly.

{2} Check the voltage reading and record in the chart. The voltage should read 24 volts.

RED WIRE BROWN WIRE BLUE WIRE
EXPECTED READING 24V 24V >24V
YOUR READING

{3} Compare your reading with the expected reading in the chart.
Check for voltage in the BLUE (field) wire in the voltage regulator.

{1} Insert the positive lead (red lead) of the multimeter alongside the BLUE wirein the voltage regulator’s
wire harness plug.

{2} Check the voltage reading and record in the chart. The voltage should read 24 volts.
{3} Compare your reading with the expected reading in the chart.
Check for voltage in the BROWN (ignition) wire in the voltage regulator.

{1} Insert the positivelead (redlead) of the multimeter alongside the BROWN wirein thevoltageregulator’s
wire harness plug.

{2} Check the voltage reading and record in the chart. The voltage should read 24 volts.

{3} Compare your reading with the expected reading in the chart.

INDICATION/CONDITION

Current readings differ from the expected readings in the chart.

MALFUNCTION
Voltage regulator malfunctioning.

CORRECTIVE ACTION

Replace voltage regulator.[(WP 0220 30)

8. Perform operational check of the charging system. (TM 55-1945-205-10-3)
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TEST PROCEDURE

9. Test the voltageregulator with the engine power toggle switch in the ON position and the engine running at 1,400
RPM fast idle.

a. Connect the multimeter’s negative lead (black lead) to the black ground wire at the voltage regulator.

b. Position the engine power toggle switch to the ON position.

WARNING

2 &

EAR PROTECTION HOT AREA MOVING PARTS

c.Start the engine and maintain afast idle speed of 1,400 RPM. (TM 55-1945-205-10-3)
d. Check for voltage in the RED (sensing) wire in the voltage regulator.

{1} Insert the positive lead (red lead) of the multimeter alongside the RED wire in the voltage regulator’s
wire harness plug.

NOTE
The 24 - 28V (can be 27 - 28V) expected reading is voltage when charging.

{2} Check the voltage reading and record in the chart. The voltage should read 24-28 volts.

RED WIRE BROWN WIRE BLUE WIRE
EXPECTED READING 24 - 28V 24V >25V
YOUR READING

{3} Compare your reading with the expected reading in the chart.
e. Check for voltage in the BLUE (field) wire in the voltage regulator.

{1} Insert the positive lead (red lead) of the multimeter alongside the BLUE wire in the voltage regulator’s
wire harness plug.

{2} Check the voltage reading and record in the chart. The voltage should read 24 volts.
{3} Compare your reading with the expected reading in the chart.
f. Check for voltage in the BROWN (ignition) wire in the voltage regulator.

{1} Insertthepositivelead (red lead) of the multimeter alongside the BROWN wirein the voltageregulator’s
wire harness plug.

{2} Check the voltage reading and record in the chart. The voltage should read 25 volts.
{3} Compare your reading with the expected reading in the chart.

g. Shut down engine. (TM 55-1945-205-10-3)
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INDICATION/CONDITION
Current readings differ from the expected readings in the chart.
MALFUNCTION
Voltage regulator malfunctioning.
CORRECTIVE ACTION
Replace voltage regul ator.[(WP 0220 30)
10. Perform operational check of the charging system. (TM_55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
MAIN MAST DECK FLOODLIGHT
TROUBLESHOOTING PROCEDURES

INITIAL SETUP:

Personnel Required
Seaman 88L

References
TM 55-1945-205-10-3

TROUBLESHOOTING PROCEDURE
MAIN MAST DECK FLOODLIGHT (S) WILL NOT FUNCTION
SYMPTOM
No illumination from the main mast deck floodlight (s).
MALFUNCTION

The main mast deck floodlight A3CB12 circuit breaker toggle switch located on the operators cab
circuit breaker panel A3 isin the OFF position.

CORRECTIVE ACTION
Position deck floodlight A3CB12 circuit breaker toggle switch to the ON position.
Perform operational check of the main mast deck floodlight. (TM 55-1945-205-10-3)
MALFUNCTION
The main mast deck floodlight(s) light bulb is burned out.
CORRECTIVE ACTION
Replace light bulb. (WP 0340 10)
MALFUNCTION

Main mast deck floodlight(s) electrical connector disconnected from the main mast terminal box
electrical connector.

CORRECTIVE ACTION

Connect main mast deck floodlight(s) electrical connector to the main mast terminal box
electrical connector.

Perform operational check of main mast deck floodlight. (TM_55-1945-205-10-3)
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MALFUNCTION

Main mast deck floodlight(s) electrical connector disconnected from the operators cab
electrical connector.

CORRECTIVE ACTION

Connect main mast deck floodlight(s) electrical connector to operators cab
electrical connector.

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

Main mast deck floodlight(s) electrical wiresloose or disconnected from the operators cab circuit
breaker panel A3CB12 toggle switch.

CORRECTIVE ACTION

Connect or tighten main mast deck floodlight (s) electrical wires to the operators cab
circuit breaker panel A3CB12 toggle switch as required.

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

END OF WORK PACKAGE
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CHAPTER 3

UNIT, DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE INSTRUCTIONS
FOR
MODULAR CAUSEWAY SYSTEM (MCS)
WARPING TUG (WT)
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
WARPING TUG
SERVICE UPON RECEIPT OF MATERIEL

INITIAL SETUP:

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3
SF 361
SF 368
DA PAM 738-750

GENERAL INFORMATION

Thiswork package shall contain information required for the user to ensure that the equipment will be adequately
inspected, serviced and operationally tested before it is subjected to use.

CHECK UNPACKED EQUIPMENT

Inspect the equipment for damage incurred during shipment. If the equipment has been damaged, report the damage
on SF 361, Transportation Discrepancy Report.

Check the equipment against the packing slip to seeif the shipment is complete. Report all discrepanciesin
accordance with applicable service instructions (e.g., for Army instructions, see DA PAM 738-750).

Check to see whether the equipment has been modified. If the equipment has been modified, submit a Product
Quality Deficiency Report (PQDR) using SF 368.

PROCESS UNPACKED EQUIPMENT

Refer to TM 55-1945-205-10-3, Operators Manual for Modular Causeway System (MCS) Warping Tug, for
instructions to process unpacked equipment. The referenced manual will provide information regarding special skills
required by processing personnel, caustic and/or toxic material with applicable warnings that may be used during
processing, instructions for safe disposal of waste products, and the estimated man-hour requirements to process the
equipment.

INSTALL EQUIPMENT

Refer to TM 55-1945-205-10-3, Operators Manual for Modular Causeway System (MCS) Warping Tug, for
installation of equipment. The referenced manual will identify any connectors, wiring diagrams, or instructionsto aid
in the installation of such equipment.

ASSEMBLY OF EQUIPMENT

Refer tolTM 55-1945-205-10-3, Operators Manual for Modular Causeway System (MCS) Warping Tug, for assembly

of equipment. Instructions include preparing equipment for use that has been shipped unassembled. As applicable,
power requirements, connections, and initial control settings needed for installation purposes shall be included.
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PRELIMINARY SERVICING OF EQUIPMENT

Refer to TM 55-1945-205-10-3, Operators Manual for Modular Causeway System (MCS) Warping Tug, for
information on preliminary servicing of equipment.

PRELIMINARY CALIBRATION OF EQUIPMENT
No calibration of equipment is required on the warping tug.

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
PREVENTIVE MAINTENANCE CHECKSAND SERVICES (PMCYS)
PROCEDURESINTRODUCTION

INTRODUCTION
General

Preventive Maintenance Checks and Services (PMCS) are performed to keep the warping tug equipment in operating
condition. The checks are used to find, correct or report problems.

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

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

L eakage Definition

CAUTION

Equipment operation is allowed with minor leakages (Class | or 11), except for fuel

leaks. Of course, consideration must be given to the fluid capacity of the item or

system being checked. When in doubt, ask your supervisor. Failure to maintain

proper fluid levels could result in damage to equipment.

When operating with Class | or Il leaks, continue to check fluid levels as required in your PMCS.
Class |11 leaks should be reported immediately to your supervisor.
Itis necessary to know how fluid leakage affects the status of the equipment. The following are definitions of the
classes of |eakage an operator or crew member needs to know to be able to determine the condition of the leak. Learn
and then be familiar with them and REMEMBER - WHEN IN DOUBT, ASK YOUR SUPERVISOR.
CLASS| - Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.

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

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

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

Inspect to see if items arein good condition. Are they correctly assembled, stowed, secured, excessively worn,
leaking, corroded or properly lubricated? Correct any problems found, or notify your supervisor.

There are some common items to check all over the equipment. These include the following:

1. Bolts, clamps, nuts and screws. Continuously check for looseness. Look for chipped paint, bare metal, rust or
corrosion around bolt and screw heads and nuts. Tighten them when you find them loose.

0085001
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2. Welds: Many items on the equipment are welded. To check these welds, look for chipped paint, rust, corrosion or
gaps. When these conditions exist, write them up on DA Form 2404.

3. Electrical wires, connectors and harnesses: Tighten |oose connectors. Look for cracked or broken insulation, bare
wires and broken connectors. When these conditions exist, write them up on DA Form 2404.

4. Hosesand fluid lines: Look for wear, damage and leaks and make sure clamps and fittings are tight. Wet spots
mean aleak. A stain by afitting or connector can also mean aleak. When you find aleak, notify your supervisor.

Lubrication Service Intervals- Normal Conditions

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

Lubrication Service Intervals- Unusual Conditions

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

Lubrication Symbols

The following lubrication symbols are used in the PMCS table:

OE/HDO-30 - Lubricating Qil, internal combustion engine, tactical service, SAE 30, MIL-L-2104F or SAE 30,
MIL-L-46152. Temperature Range -25° - 0°F.

OE/HDO-40 - Lubricating Qil, internal combustion engine, tactical service, SAE 40, API Class CD-II,
MIL-L-2104D, Sulfated Ash: less than 1.0%. Temperature Range -25° - 150°F.

OE/HDO-50 - Lubricating Qil, internal combustion engine, tactical service, SAE 50, MIL-L-2104F or SAE 50,
MIL-L-46152. Temperature Range 0° - 150°F.

GO-80/90 - Lubricating oil, gear, multipurpose, MIL-L-2105, Grade 80/90, SO VG 150, AGMA4 EP.
DTE-25 - Hydraulic fluid, Mobil DTE-25, 1SO viscosity grade 46.

LUBRIPLATE - Grease, wire rope, exposed gear, 1200-2, MIL-G-18458.

WTR - Grease, aircraft, general purpose, wide temperature.

GAA - Grease, lithium base, MIL-G-10924.

GGP - Grease, general purpose, MIL-G-23549

S-750 - Antifreeze, ethylene glycol inhibited, heavy duty, MIL-A-46153. Temperature Range -25° - 150°F.
Lubrication Intervals

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

M - monthly H - hours operated
S - semiannually A- annually
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Oil Filters

Qil filters shall be serviced/cleaned/changed, as applicable, when:

They are known to be contaminated or clogged.

Serviceisrecommended by AOAP laboratory analysis.

At prescribed hard time intervals.

Army Oil Analysis Program (AOAP)

The WT engines, marine transmission gearcases, transfer cases, hydraulic systems and winch engine oil are enrolled
in the Army Oil Analysis Program. Refer to SF 368 for the Army Oil Analysis Program. Warping Tug components

will be sampled at the following intervals:

WT Engines - Sample crankcase oil every 90 days or 100 operating hours, whichever occurs first, as prescribed by
DA PAM 738-750.

Marine Transmission Gearcases - Sample oil every 90 days or 100 operating hours, whichever occurs first, as
prescribed by DA PAM 738-750.

Transfer Cases - Sample oil every 90 days or 100 operating hours, whichever occursfirst, as prescribed by
DA PAM 738-750.

Hydraulic Systems - Sample oil every 180 days, as prescribed by DA PAM 738-750.

Warranty Information

For equipment under manufacturer’s warranty, hard time oil service intervals shall be followed. Intervals shall be
shortened if lubricants are known to be contaminated or if operation is under adverse conditions, such as: longer than
usual operating hours, extended idling periods or extreme dust.

CLEANING AND LUBRICATION

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

CAUTION

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

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

2. Clean grease fittings before lubrication.

3. Lubricate al equipment at conclusion of the operation before equipment storage.
4. Always use the PMCS lubrication instructions as a guide.

5. Never use too much lubricant.

6. Never use the wrong type or grade of lubricant.
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7. Lubricate more during constant use and less during inactive periods.
8. Usethe correct grade of lubricant for seasonal temperature expected.
CORROSION PREVENTION AND CONTROL (CPC)

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

Corrosion istypically associated with rusting of metals or galvanic corrosion, which produces awhite powder. The
category of corrosion also includes deterioration of other materials, such as rubber and plastic. Unusual cracking,
softening, swelling, or breaking of the materials may be a corrosion problem. If a corrosion problem isidentified, it
can be reported using SF 368, Product Quality Deficiency Report. Use of key words such as “ corrosion”, “rust”,
“deterioration” or “cracking” will ensure that the information isidentified as a CPC problem. The form should be
submitted to the address specified in DA PAM 738-750.
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UNIT, DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE

WARPING TUG

PREVENTIVE MAINTENANCE CHECKSAND SERVICES (PMCYS)
AND LUBRICATION PROCEDURES

INITIAL SETUP:

Tools

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

Personnel Required

Seaman 88K

References

TB 55-1900-207-24

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

. Fuel System

. Spotlight

. Junction Box (A2JB2)

. Junction Box (A3)

. Junction Box (A4)

. Bilge Pump Control Panel (A5)

. Circuit Breaker Panel (A6)

. Single Bilge Pump Control Panel (A7)
. Vent Fan Relay Enclosure (A8)

O©CoOoO~NOOUILh WNE

18.
19.
20.
21.
22.
23.
24,
25.
26.

Terminal Board (A4)

Mast Enclosure Assembly (A7)
Transfer Case

Diesel Engine Cooling System
Cold-Pack Starting Aid

Fuel System Fuel Water Separator
Planetary Gearbox, Primary
Planetary Gearbox, Auxiliary
Pump-Jet Gearcase

Engine Air Filter Elements

Fuel System Fuel Tank

Hydraulic System Filters

Engine Oil and Fuel Lines and Hoses
Hydraulic System Reservoir
Pump-Jet Hydro Hand Pump
Non-Powered Modules

Diesel Engine

Portable CO2 Fire Extinguisher

g 18 (HIDDEN)

10. Junction Box Assembly Enclosure (A9) 27.
11. NATO receptacle (JB3) 28.
12. Fire Suppression Pressure Switch 29.
13. Raw Water Cooling System Anode Plugs 30.
14. Marine Gear 31.
15. Middle Control Panel (A1) 32.
16. Lower Control Panel (A2) 33.
17. Circuit Breaker Panel (A3) 34.
35.
4)_1%_\‘3?:?‘[#\
19 —
\\ L
= E} 15
N\
RO —
16 b e
(o=
17

OPERATORS CAB
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Table 1. Preventive Maintenance Checksand Services for the War ping Tug.
ITEM TO BE EQUIPMENT
ITEM MAN- CHECKED OR NOT READY/
NO. |INTERVAL | HOURS SERVICED PROCEDURE AVAILABLE IF:
1 Weekly 1.0 Fuel System Check for water in fuel tank using
water detection paste.
(WP 0184 00)
2 Weekly 1.0 Spotlight Clean lens and reflector. Inspect for
cracked lens, broken seals and
corrosion.[(WP 0278 00)
3 Monthly 1.0 Junction Box Open box and inspect for corrosion,
(A23B2) evidence of moisture and loose or
damaged connections/components.
Repair as necessary.
4 Monthly 1.0 Junction Box (A3) | Open box and inspect for corrosion,
evidence of moisture and loose or
damaged connections/components.
Repair as necessary.[(WP 0208 00)
5 Monthly 1.0 Junction Open box and inspect for corrosion,
Box (A4) evidence of moisture and loose or
damaged connections/components.
Repair as necessary. [WP 0210 00)
6 Monthly 1.0 Bilge Pump Control | Open box and inspect for corrosion,
Panel (A5) evidence of moisture and loose or
damaged connections/components.
Repair as necessary. (WP 0212 00)
7 Monthly 10 Circuit Breaker Open box and inspect for corrosion,
Panel (A6) evidence of moisture and loose or
damaged connections/components.
Repair as necessary. [(WP 0214 00)
8 Monthly 1.0 Single Bilge Pump | Open box and inspect for corrosion,
Control Panel (A7) |evidence of moisture and |oose or
damaged connections/components.
Repair as necessary. (WP 0216 00)
9 Monthly 10 Vent Fan Relay Open box and inspect for corrosion,
Enclosure (A8) evidence of moisture and loose or
damaged connections/components.
Repair as necessary. (WP 021800)
10 |Monthly 10 Junction Box Open box and inspect for corrosion,

Assembly Enclosure
(A9)

evidence of moisture and loose or
damaged connections/components.

Repair as necessary. [(WP 0219 00)
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Table 1. Preventive Maintenance Checks and Servicesfor the War ping Tug. (Continued)

ITEM

NO. |INTERVAL

MAN-
HOURS

ITEM TO BE
CHECKED OR
SERVICED

PROCEDURE

EQUIPMENT
NOT READY/
AVAILABLE IF:

11  |Monthly

12 |Monthly

13 |Monthly

14 Monthly

15 | Monthly

16

Monthly

17 | Monthly

Change 1

1.0

15

05

1.0

1.0

1.0

NATO Receptacle
(JB3)

Fire Suppression
Pressure Switch

Raw Water Cooling
System Anode Plugs

Marine Gear

Middle Control
Panel (A1)

L ower Control Panel
(A2

Circuit Breaker
Panel (A3)

Open receptacle and inspect for
corrosion, evidence of moisture and
loose or damaged connections/
components. Repair as necessary.

(WP 0352 .00)

Test the fire suppression switch. If
switch isinoperative, contact
Specialized Repair Activity (SRA).

Inspect and clean all zinc anodes.
(TM 55-1945-205-24-3-2)

1. Remove emergency lock-up plug
and ingpect for corrosion and
pitting.(TM 55-1945-205-24-3-3)

2. Inspect emergency lock-up plug
preformed packings for dry rot or
cracking. Replace as necessary.
(TM 55-1945-205-24-3-3)

3. Coat emergency lock-up plug
with athin layer of white lithium
grease and install emergency
lock-up plug.

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

Remove operators cab access panel
[WP 023700) and inspect interior
of panel Al for corrosion, evidence
of moisture and loose or damaged
connections/components. Repair

as necessary. [WP 0352 00)

Remove operators cab access panel
(WP 0237100) and inspect interior
of panel A2 for corrosion, evidence
of moisture and loose or damaged
connections/components. Repair

as necessary. (WP 0352 00)

Remove operators cab access panel
[WP 0237 00) and inspect interior
of panel A3 for corrosion, evidence
of moisture and loose or damaged
connections/components. Repair

as necessary. (WP 0352 00)

0086 00 4
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Table 1. Preventive Maintenance Checks and Servicesfor the War ping Tug. (Continued)

ITEM
NO.

INTERVAL

MAN-
HOURS

ITEM TO BE
CHECKED OR
SERVICED

PROCEDURE

EQUIPMENT
NOT READY/
AVAILABLE IF:

18

19

20

22

21

23

Monthly

Monthly

Monthly

24 Hours

Monthly
200 Hours

Quarterly
200 Hours

Semi-
annually
300 Hours

1.0

1.0

15

30

Terminal Board (A4)

Mast Enclosure
Assembly (A7)

Transfer Case

Cold-Pack Starting
Aid

Diesel Engine
Cooling System

Fuel System Fuel
Water Separator

Remove operators cab access panel
(WP 0237100) and inspect terminal
board (A4) for corrosion, evidence
of moisture and loose or damaged
connections/components. Repair

as necessary. (WP 0276 00)

Remove operators cab access panel
(WP 023700) and inspect for
corrosion, evidence of moisture and
loose or damaged connections/
components. Repair as necessary.

Service transfer case after first

24 hours of operation and monthly
thereafter or in accordance with
AOAP. (TM 55-1945-205-24-3-4)

Weigh the cold pack starting aid
fluid cylinder monthly or every 200
operating hours, whichever occurs
first. Empty container weighs 16 oz
(238 gr), full cylinder weighs 37 oz
(510 gr). (TM 55-1945-205-24-3-2)

1. Test the Supplemental Coolant
Additive (SCA) level quarterly or
every 200 operating hours,
whichever occursfirst.

(TB 55-1900-207-24)

2. Replace the fresh water filter if
the nitrate concentration is below
800 ppm.

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

1. Replace fuel water separator
filter element semiannually or every
300 operating hours, whichever

occurs first. (WP 0196 00)

2. Replace engine secondary fuel
filter semiannually or every 200
operating hours, whichever occurs
first. (TM 55-1945-205-24-3-2)
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Table 1. Preventive Maintenance Checks and Servicesfor the War ping Tug. (Continued)
ITEM TO BE EQUIPMENT
ITEM MAN- CHECKED OR NOT READY/
NO. |INTERVAL | HOURS SERVICED PROCEDURE AVAILABLE IF:
21 | Semi- 3.0 Diesdl Engine Replace fresh water coolant filter
annually Cooling System annually or 700 operating hours,
500 Hours whichever comesfirst.
(TM 55-1945-205-24-3-2)
24 | Semi- 20 Planetary Gearbox, | Service gearbox after first 100
annually Primary hours of operation and every
100 Hours 2,500 operating hours or semi-
2,500 Hours annually, whichever occursfirst.
(WP 0129 00)
25 | Semi- 20 Planetary Gearbox, | Service gearbox after first 100
annually Auxiliary hours of operation and every 2,500
100 Hours operating hours or semi-annually,
2,500 Hours whichever occursfirst.
(WP 0131 00)
26 | Semi- 4.0 Pump-Jet Gearcase | Service gearcase after the first
annually 250 hours of operation and every
250 Hours 2,500 operating hours or semi-
2,500 Hours annually, whichever occursfirst.
(WP 0128 00)
27  |Annualy 10 Engine Air Filter 1. Replaceengine air
Elements filter elements.
(TM 55-1945-205-24-3-2)
2. Clean engine air inlet collector.
(TM 55-1945-205-24-3-2)
3. Clean engine crankcase breather
limiters.
(TM 55-1945-205-24-3-2)
28 |Annualy 10.0 Fuel System Drain fuel, remove inspection
Fuel Tank coversand inspect for corrosion and
damage.[(WP 0187 00)
29 | Annualy 20 Hydraulic System 1. Replace the hydraulic reservoir
250 Hours Filters filter every 250 operating hours or
annually, whichever occursfirst:
(WP 0144 00)
2. Replace the hydraulic system
pressure filter element every 250
operating hours or annually,
whichever occursfirst.
(WP 0144 00)
Change 1 0086 00 6
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Table 1. Preventive Maintenance Checks and Servicesfor the War ping Tug. (Continued)

ITEM TO BE EQUIPMENT
ITEM MAN- CHECKED OR NOT READY/
NO. |INTERVAL | HOURS SERVICED PROCEDURE AVAILABLEIF:
21 |Annualy 20.0 Diesel Engine 1. Remove heat exchanger and raw
500 Hours Cooling System water pump anodes annually or
500 operating hours, whichever
comes first. Clean anodes. Replace
if worn excessively.
(TM 55-1945-205-24-3-2)
2. Clean the exterior of the heat
exchanger fins annually or 500
operating hours, whichever comes
first. (TM 55-1945-205-24-3-2)
3. Functionally test cooling system
thermostat annually or 500
operating hours, whichever comes
first. (TM 55-1945-205-24-3-2)
30 |Annudly A Engine Oil and Fuel | Check oil and fuel hosesfor signs | Class| fuel leakage
500 Hours Lines and Hoses of deterioration. Replace hosesas | isfound.
necessary. (WP 0193 00)
31 |Annualy 35 Hydraulic System | Clean hydraulic reservoir strainer
500 Hours Reservoir after first 500 operating hours and
2,000 Hours every 2,000 operating hours or
annually, whichever comes first.
[WP 0141 00)
32 |Annualy 5 Pump-Jet Hydro Service pump-jet hydro hand pump
500 Hours Hand Pump reservoir after first 500 operating
2.000 Hours hours and every 2,000 operating
hours or annually, whichever comes
first. (WP 0165 Q0)
33  |Annualy 1.0 Non-Powered Pressure test modul es and repair L eaks present or
2400 Hours Modules leaks, cracks and corrosion. structural damage
(WP 0235 00) which interferes
with operation.
21 | Biennidly 3.0 Diesel Engine Replace fresh water coolant
4,000 Hours Cooling System biennially or 4,000 operating hours,
whichever comesfirst.
(TM 55-1945-205-24-3-2)
34 | 150 Hours 10 Diesel Engine 1. Change diesel engine crankcase

lubricating oil every 150 operating
hours or in accordance with AOAP.
(TM 55-1945-205-24-3-2)

2. Replace engine oil filters.

(WP 0120 Q0)
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Table 1. Preventive Maintenance Checksand Servicesfor the War ping Tug. (Continued)

ITEM
NO.

INTERVAL

MAN-
HOURS

ITEM TO BE
CHECKED OR
SERVICED

PROCEDURE

EQUIPMENT
NOT READY/
AVAILABLE IF:

14

30

35

200 Hours

300 Hours

1000 Hours

1000 Hours

3,000 Hours

6,000 Hours

5Years

6 Years

5

20

15

15

15

15

20.0

1.0

Diesel Engine

Marine Gear

Diesel Engine

Diesel Engine

Diesel Engine

Diesel Engine

Engine Oil and Fuel

Lines and Hoses

Portable CO2 Fire
Extinguisher

Check engine alternator belt
tension. (WP 0175 00)

1. Change marine gear lubricating
oil every 300 operating hours or in
accordance with ACAP.

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

2. Clean marine gear manifold filter
screen. (TM 55-1945-205-24-3-3)

1. With the engine running, check
for flow of air from the air box
drain tubes. Clean tubesasrequired.
(TM 55-1945-205-24-3-2)

2. Removeinspect and clean blower
screen. (TM 55-1945-205-24-3-2)

3. Remove crankcase breather and
clean steel mesh pad.
(TM 55-1945-205-24-3-2)

Clean the blower bypass valve
using cleaner.
(TM 55-1945-205-24-3-2)

Replace fresh water pump seal.
(TM 55-1945-205-24-3-2)

Replace all fuel and oil hosesin or
out of engine during major engine
overhaul or five years, whichever

occurs first. (WP 0193 00)

Hydrostatically test portable fire
extinguisher and replace o-rings.
Contact Specialized Repair Activity
(SRA). Record completion in the
deck logbook.

END OF WORK PACKAGE

Change 1

0086 00 8




TM 55-1945-205-24-3-1 0086 10

UNIT LEVEL MAINTENANCE

WARPING TUG
PROPULSION MODULE
VENT
INITIAL SETUP:
Tools

Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15 WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)

Life Preserver, Vest (Item 21[\WWP 0374 G0)

Personnel Required
Engineer 88L

VENTILATE PROPULSION MODULE

WARNING

AN

VEST HELMET PROTECTION

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

NOTE
This task is typical for venting contaminated air from both propulsion modules.

1. Open aft machinery compartment hatch to access below deck.

0086 10 1 Changel
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2. Position MAIN circuit breaker (1) on propulsion module circuit breaker panel A6 (3) to on (closed).
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3. Position VENT FAN circuit breaker (2) on propulsion module circuit breaker panel A6 (3) to on (closed).
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4. Inoperators cab, position PORT/STBD VENT FANS toggle switch (4) on lower control panel A2 (5)
to ON (closed).

5. Wait five minutes for exhaust plenum vent fan to clear machinery compartment of fumes.

6. Inoperators cab, position PORT/STBD VENT FANS toggle switch (4) on lower control panel A2 (5)
to OFF (open).

7. Position VENT FAN circuit breaker (2) on propulsion module circuit breaker panel A6 (3) to off (open).
8. Position MAIN circuit breaker (1) on propulsion module circuit breaker panel A6 (3) to off (open).

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION INTAKE PLENUM ASSEMBLY
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 G0)
Sling, 5,300 Ib 6 ft (Green) (Item 39[\WP 0374 00)
Qty 2
Shackle, %2 in. 2 ton (Item 35[\WWP 0374 00)
Qty 2

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE POWERED SECTION INTAKE PLENUM ASSEMBLY

WARNING
/m\ " | &n %}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failure to observe these precautions
could result in serious injury or death to personnel.

NOTE
The following procedure is typical for the removal and installation of air intake plenums.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

0087 00 1 Changel
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A3 BREAKER PANEL
DISCONNECT
S ( ( ) 50AMP / 24VDC O
EO 3 B2 S)
11 I
1

2. Remove interconnect cable (2) from intake plenum receptacles.

a. Remove the intake plenum conduit entry panel (3).
{1} Remove bolts (4).
{2} Remove access panel (3).

b. From below deck, remove power module cable from interconnect cable receptacles.
{1} Remove power module A6, P1 from interconnect cable, P1 (5).
{2} Remove power module junction box A3, P2 from interconnect cable, P2 (6).
{3} Remove power module junction box A3, P3 from interconnect cable, P3 (7).
{4} Remove power module junction box A3, P4 from interconnect cable, P4 (8).

c. Frominside the intake plenum (9), feed the cable (2) through the front panel access.

Change 1 0087 00 2
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3. Remove wirerope (10) in the intake plenum (9) from the fire suppression trip mechanism (11).

10

12

13
14
a  Movefire suppression solenoid spring flange (12) away from solenoid shaft (13).
b. Remove wire rope ring (14) from the fire suppression solenoid shaft (13).

c. Releaseflange (12).

4. Remove bolts (15) attaching intake plenum (9) to propulsion module hatch (16).

008700 3 Changel
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7.

8.

Q/\/\/\,,
Attach slings and shacklesto lifting eyes (17).

WARNING

(3]

HEAVY PARTS

Using crane, slings and shackles, remove intake plenum (9) from port propulsion module hatch (16).
Remove air intake plenum gasket (18), if damaged.

Remove slings and shackles from intake plenum (9).

INSTALL POWERED SECTION INTAKE PLENUM ASSSEMBLY

1

2

Position new intake plenum gasket (18), if required.

Attach dings and shackles to lifting eyes (17).

Change 1 0087 00 4
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WARNING

HEAVY PARTS

3. Using crane, slings and shackles, position intake plenum (9) on port propulsion module hatch (16).
4. Ingtal bolts (15), tighten and secure intake plenum (9) to propulsion module hatch (16).
5. Movefire suppression solenoid spring flange (12) away from solenoid shaft (13).
6. Install wire ropering (14) on the fire suppression solenoid shaft (13).
7. Releaseflange (12).
8. Insert interconnect cables (2) into intake plenum front access.
a.  From below deck, connect power module cables to interconnect cable receptacles.
{1} Connect electrical system propulsion module junction box A3, P2 to interconnect cable, P2 (6).
{2} Connect electrical system propulsion module junction box A3, P4 to interconnect cable, P4 (8).
{3} Connect electrical system propulsion module junction box A3, P3 to interconnect cable, P3 (7).
{4} Connect electrical system propulsion module circuit breaker panel A6, P1 to interconnect cable, P1 (5).
b. Install conduit entry plate (3) on air intake plenum (9).
{1} Align entry plate holes with holesin intake plenum (9).
{2} Instal bolts (4) through plate (3) into air intake plenum (9).
{3} Tighten bolts (4).
9. Remove dling from intake plenum lifting eyes (17).
10. Perform operational check of intake plenum. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE

WARPING TUG
POWERED SECTION INTAKE PLENUM AIR INTAKE LOUVER
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Helmet, Safety (Blue) (Item 17 WWP 0374 00)

Life Preserver, Vest (Item 21[\WWP 0374 00)

Materials/Parts
Air Intake Louver Assembly
(34712)
PN E07202

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE POWERED SECTION INTAKE PLENUM AIR INTAKE LOUVER

WARNING
/ﬁh " | &ﬂ ﬁ}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failureto observe these precautions
could result in serious injury or death to personnel.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % Decomiecr B
% 94 > o)

2. Remove screws (2) from louver (3).
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3.  Remove louver (3) from intake plenum (4).
4. Discard louver (3).
. INSTALL POWERED SECTION INTAKE PLENUM AIR INTAKE LOUVER
1. Position new louver (3) on intake plenum (4).
B 2 |Instal screws(2) inlouver (3).
3. Tighten screws (2).

END OF WORK PACKAGE
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0089 00

UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION INTAKE PLENUM WIRE ROPE
REPLACEMENT

INITIAL SETUP:

Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)

Helmet, Safety (Blue) (Item 17 WP 0374 00)

Life Preserver, Vest (Item 21[\WWP 0374 00)

Crimping Tool, Termina Hand (Item 8 \WP 0374 00)

Materials/Parts
Oval Splicing Sleeve
(39428)
PN 3623T14
Wire Rope
(39428)
PN 3461T64

Personnel Required
Engineer 88L

Equipment Condition
Powered Section Intake Plenum Assembly Removed [(WP 0087 00)

REMOVE POWERED SECTION INTAKE PLENUM WIRE ROPE

WARNING

AN =] (M [&

VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and

gloves during WT operations and maintenance. Failure to observe these precautions

could result in serious injury or death to personnel.

1. Remove cap screws (1) from intake louver (2).

0089 00 1

Changel



0089 00 TM55-1945-205-24-3-1

2. Remove air intake louver (2) from intake plenum (3).

3.

Cut two oval splicing rings (4) from wire rope (5) and discard.

4. Remove wire rope (5) and discard.

INSTALL POWERED SECTION INTAKE PLENUM WIRE ROPE

8.

Install powered section intake plenum assembly [(WP 0087 00)
NOTE

After activation of the fire suppression system or whenever the wire rope is installed or
replaced, the rope MUST be reset so the door is in the OPEN position.

Adjust wire rope (5) so the louver door isin the OPEN position.
Install oval splicing sleeves (4) onto wire rope (5) and compress using a crimping tool.
Position air intake louver (2) on intake plenum (3)

Install capscrews (1) in air intake louver (2) and tighten.

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION INTAKE PLENUM INTERCONNECT COVER
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Helmet, Safety (Blue) (Item 17 WWP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)

Personnel Required
Engineer 88L

REMOVE POWERED SECTION INTAKE PLENUM INTERCONNECT COVER

WARNING
/m\ " ] &n ﬁf}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failure to observe these precautions
could result in serious injury or death to personnel.

1. Remove screws (1) from cover (2).

2. Remove cover (2) from gasket (3).
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INSTALL POWERED SECTION INTAKE PLENUM INTERCONNECT COVER
1. Position cover (2) on gasket (3).

2. Install screws (1) in cover (2).

3. Tighten screws (1).

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION INTAKE PLENUM
INTERCONNECT COVER GASKET
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)

Helmet, Safety (Blue) (Item 17[\WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)

Materials/Parts
Gasket, Interconnect
(34712)
PN E19161

Personnel Required
Engineer 88L

REMOVE POWERED SECTION INTAKE PLENUM INTERCONNECT COVER GASKET

WARNING
/m\ " | &n ﬁi}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

1. Remove screws (2) from cover (3).

2. Remove cover (3) from gasket (4).
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3.  Remove gasket (4) from plenum (5).
4. Discard gasket (4).

INSTALL POWERED SECTION INTAKE PLENUM INTERCONNECT
COVER GASKET

1. Position new gasket (3) on plenum (4).
2. Position cover (2) on gasket (3).

3. Instal screws (1) in cover (2).

4. Tighten screws (1).

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION INTAKE PLENUM FLOCS
REMOTE ACCESS COVER
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)

Personnel Required
Seaman 88K

REMOVE POWERED SECTION INTAKE PLENUM FLOCSREMOTE ACCESSCOVER

WARNING
/m\ " | &n f{}t}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failure to observe these precautions
could result in serious injury or death to personnel.

NOTE
This task is typical for removal and installation of FLOCS remote access covers.

1. Remove bolts (1) and washers (2) from access cover (3).

0091101 Changel
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2. Remove access cover (3) from intake plenum (4).

INSTALL POWERED SECTION INTAKE PLENUM FLOCSREMOTE ACCESSCOVER
1. Position access cover (3) on intake plenum (4).

2. Install washers (2) and bolts (1) in access cover (3).

3. Tighten bolts (1).

END OF WORK PACKAGE

Change 1 0091102
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION INTAKE PLENUM FLOCSREMOTE
ACCESSCOVER GASKET
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)

Materials/Parts
Gasket, Rubber
(19207)
PN 10952759

Personnel Required
Seaman 88K

REMOVE POWERED SECTION INTAKE PLENUM FLOCSREMOTE ACCESS COVER GASKET

WARNING
/m\ | &n f{}t}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failure to observe these precautions
could result in serious injury or death to personnel.

NOTE
This task is typical for removal and installation of FLOCS remote access cover gaskets.

1. Remove bolts (1) and washers (2) from access cover (3).
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2. Remove access cover (3) from intake plenum (4).
3. Remove access cover gasket (5) from intake plenum (4) and discard.

INSTALL POWERED SECTION INTAKE PLENUM FLOCSREMOTE ACCESS
COVER GASKET

1. Position new access cover gasket (5) on intake plenum (4).
2. Position access cover (3) on intake plenum (4).

3. Install washers (2) and bolts (1) in access cover (3).

4. Tighten bolts (1).

END OF WORK PACKAGE

Change 1 0091 20 2
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION EXHAUST PLENUM
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 G0)
Sling, 5,300 Ib 6 ft (Green) (Item 39[\WP 0374 00)
Qty 2
Shackle, %2 in. 2 ton (Item 35[\WWP 0374 00)
Qty 2

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE POWERED SECTION EXHAUST PLENUM

WARNING
/m\ " | &n ﬁf}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

NOTE
The following procedure is typical for the removal and installation of exhaust plenums.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.
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A3 BREAKER PANEL
DISCONNECT
S ( ( ) 50AMP / 24VDC O
o)
% 714 B2 @
I 1
1

2. Turn connector counterclockwise to disconnect cable assembly (2) from vent fan relay enclosure A8 in the
machinery compartment.

3.  Remove 12 capscrews (3) securing exhaust plenum (4) to the deck (5).

WARNING

4

HEAVY PARTS

4. Using crane, dings and shackles, lift the exhaust plenum (4) from the deck (5).
5. Remove gasket (6), if damaged.

6. Remove slings and shackles.

Change 1 0092 00 2
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INSTALL POWERED SECTION EXHAUST PLENUM

1

6.

Install gasket (6), if removed.

WARNING

HEAVY PARTS

Using crane, slings and shackles, set the exhaust plenum (4) onto the deck (5).
Install 12 capscrews (3) to secure exhaust plenum (4) to the deck (5). Tighten securely.

Remove slings and shackles.

Connect cable assembly (2) to vent fan relay enclosure A8 in the machinery compartment by turning
connector clockwise.

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

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE

WARPING TUG
POWERED SECTION EXHAUST PLENUM COVER
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Helmet, Safety (Blue) (Item 17 WWP 0374 00)

Life Preserver, Vest (Item 21[\WWP 0374 00)

Materials/Parts
Cover, Exhaust Plenum
(34712)
PN E18772

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE POWERED SECTION EXHAUST PLENUM COVER

WARNING
/m\ " | &n ﬁi}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failure to observe these precautions
could result in serious injury or death to personnel.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % Discomiecy B
% 24 > I®)
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2. Remove ten capscrews (2) from cover (3).

3. Remove cover (3) from plenum (4).

4. Discard cover (3).

INSTALL POWERED SECTION EXHAUST PLENUM COVER
1. Position new cover (3) on plenum (4).

2. Install ten capscrews (2) in cover (3).

3. Tighten capscrews (2).

END OF WORK PACKAGE

Change 1 0093 00 2
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UNIT LEVEL MAINTENANCE

WARPING TUG
POWERED SECTION EXHAUST PLENUM DOOR
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Helmet, Safety (Blue) (Item 17 WWP 0374 00)

Life Preserver, Vest (Item 21[\WWP 0374 00)

Materials/Parts
Door, Exhaust Plenum
(34712)
PN E18762

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE POWERED SECTION EXHAUST PLENUM DOOR

WARNING
/m\ " | &n f{}t}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failure to observe these precautions
could result in serious injury or death to personnel.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

DISCONNECT
50AMP / 24VDC O

0094 00 1 Changel



0094 00 TM 55-1945-205-24-3-1

2.

Remove ten capscrews (2) from cover (3).

Remove cover (3) from plenum (4).

Remove two drive pins (5) from door (6).

Remove cotter pin (7) and flat washer (8) from locking handle (9).
Supporting door (6), remove locking handle (9).

Remove door (6) from plenum (4) and discard.

INSTALL POWERED SECTION EXHAUST PLENUM DOOR

5.

6.

7.

Position new door (6) in plenum (4).

Supporting door (6), install locking handle (9).

Install flat washer (8) and cotter pin (7) in locking handle (9).
Install two drive pins (5) in door (6).

Position cover (3) on plenum (4).

Install ten capscrews (2) in cover (3).

Tighten capscrews (2).

END OF WORK PACKAGE

Change 1 0094 00 2
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0095 00

UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION EXHAUST PLENUM LOCKING HANDLE
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)

Personnel Required
Engineer 88L

Equipment Condition
Powered Section Exhaust Plenum Removed.[(WP 0092 00)

REMOVE POWERED SECTION EXHAUST PLENUM LOCKING HANDLE

WARNING
/m\ " | &n f{}t}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failureto observe these precautions
could result in serious injury or death to personnel.

1. Remove eight hex head cap screws (1) securing exhaust plenum cover (2) to exhaust plenum (3).

0095001
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2.

3.

4.

5.

Remove exhaust plenum cover (2).
Remove two drive pins (4) securing exhaust plenum door (5) to locking handle (6).
Remove cotter pin (7) and lock washer (8) securing locking handle (6) to exhaust plenum (3).

Support exhaust plenum door (5) and remove locking handle (6).

INSTALL POWERED SECTION EXHAUST PLENUM LOCKING HANDLE

1

4,

5.

Hold exhaust plenum door (5) in place and install locking handle (6) through exhaust plenum (3) and exhaust
plenum door (5).

NOTE
When in the closed position, door must contact stop and seal bars.

Secure locking handle (6) with flat washer (8) and cotter pin (7).
Secure exhaust plenum door (5) to locking handle (6) with two drive pins (4).
Position exhaust plenum cover (2) on exhaust plenum (3) and secure with eight hex head cap screws (1).

Install powered section exhaust plenum[(WP 0092 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE

WARPING TUG
POWERED SECTION EXHAUST PLENUM VENT FAN
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15 WP 0374 00)

Helmet, Safety (Blue) (Item 17 WP 0374 00)

Life Preserver, Vest (Item 21[\WWP 0374 G0)

Materials/Parts
Blower, Axial (Vent Fan)
(80352)
PN 44-18-DG3

Personnel Required
Engineer 88L

Equipment Condition
Powered Section Exhaust Plenum Removed.[(WP 0092 00)

REMOVE POWERED SECTION VENT FAN

WARNING
/ﬁh " | &ﬂ %}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear a personal flotation device, hard hat, safety shoes and
gloves during WT operations and maintenance. Failureto observe these precautions
could result in serious injury or death to personnel.

1. Removetweve hex head cap screws (1) and hex nuts (2) securing exhaust plenum cowling (3) to exhaust
blower mount (4).

0096 00 1
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2. Remove exhaust plenum cowling (3).

3. Removetwelve hex nuts (5) securing vent fan (6) to exhaust blower mount (4).

4. Remove vent fan (6).

INSTALL POWERED SECTION VENT FAN

1. Position new vent fan (6) on exhaust blower mount (4).

2. Securevent fan (6) to mount (4) with twelve hex nuts (5).

3. Tighten hex nuts (5).

4. Position exhaust plenum cowling (3) on exhaust blower mount (4).

5. Secure plenum cowling (3) to mount (4) with twelve hex head cap screws (1) and hex nuts (2).
6. Instal powered section exhaust plenum[(WP 0092 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION OPERATORS CAB SIDE ACCESS PANEL
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)

Materials/Parts
Adhesive (Item 1['WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE POWERED SECTION OPERATORS CAB SIDE ACCESS PANEL

WARNING
/m\ | &n f{}t}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

NOTE

The following procedure is typical for the removal and installation of both operator cab
side access panels.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.
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A3 BREAKER PANEL
DISCONNECT
E ( ( ) 50AMP / 24VDC O
% 7d > ©)
1 I
1

2. Remove bolts (2) and lock washers (3) attaching side access panel (4) to operators cab (5).

3. Remove side access panel (4).

INSTALL POWERED SECTION OPERATORS CAB SIDE ACCESS PANEL

WARNING
%
CHEMICAL EYE PROTECTION

1. Apply adhesive on bolts (2).

2. Position side access panel (4) on operators cab (5).

3. Install bolts (2) and lock washers (3) to secure side access panel (4) to the operators cab (5).
4. Tighten bolts (2).

END OF WORK PACKAGE

Change 1 0097 00 2
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0098 00

UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION OPERATORS CAB
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind, and Dust (Safety) (Item 15, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 G0)
Sling, 5,300 Ib 6 ft (Green) (Item 39[\WP 0374 00)
Qty 2
Shackle, %2 in. 2 ton (Item 35[\WWP 0374 00)
Qty 2

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Main Mast Navigation Assembly Removed (WP 0328 00)
SINCGARS Antenna Removed. (TM 55-1945-205-10-3)

REMOVE POWERED SECTION OPERATORS CAB

WARNING
/Iﬁ\ | &ﬂ %}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

NOTE

The operators cab is normally installed on the starboard side. If required, the operators cab
may be installed on the port side. This procedure is for installation on the starboard side,
unless otherwise noted.

1. Remove operators cab interconnect cables (1).
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NOTE

The operators cab side access panel removal is typical for both sides of the operators cab.

a.  Remove the operators cab side access panels (2).
{1} Remove bolts (3) attaching side access panels (2) to operators cab (4).
{2} Remove side access panels (2).

b. Remove operators cab conduit entry plate (5).

Change 1 0098 00 2
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0098 00

{1} Remove bolts (6) attaching conduit entry plate (5) to operators cab (4).

{2} Remove entry plate (5).

NOTE

The following steps provide removal of interconnect assembly when the operators cab is
installed on the starboard side. When installed on the port side the STBD and PORT

receptacles will be reversed.

c. Remove power module cables from STBD receptacle A5.

IN OPERATORS CAB

e} O O ©]
;ee
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€

[

STBD A5 PORT A6

OPERATORS CAB EN

{1} Remove power module A6, P4 from STBD A5, M.

{2} Remove power module A6, P3 from STBD A5, J3.

{3} Remove power module A3, P1 from STBD A5, J1.

{4} Remove power module A6, P2 from STBD A5, J2.
d. Remove interconnect cables from PORT receptacle A6.

{1} Remove P4 (7) from PORT receptacle A6, J4.

{2} Remove P3 (8) from PORT receptacle A6, J3.

{3} Remove P2 (9) from PORT receptacle A6, J2.

{4} Remove P1 (10) from PORT receptacle A6, J1.

2. Remove interconnect cables (1) from operators cab (4).

0098 00 3
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3. Remove wirerope (11) in the operators cab intake plenum (12) from the fire suppression trip mechanism (13).

15

16
a. Movefire suppression solenoid spring flange (14) away from fire suppression solenoid shaft (15).
{1} Remove wire rope ring (16) from the fire suppression solenoid shaft (15).
{2} Releaseflange (14).

4. Disconnect FLOCS hose (17) from storage bracket inside operators cab intake plenum (12) and securein
propulsion module.

Change 1 0098 00 4
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5. Remove bolts (18) attaching operators cab (4) to propulsion module engine hatch (19).

WARNING

4
“

HEAVY PARTS

6. Using crane, slings and shackles, lift operators cab (4) from propulsion module engine hatch (19).
7. Remove gasket (20), if damaged.

8. Remove slings and shackles.

0098 00 5 Changel
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INSTALL POWERED SECTION OPERATORS CAB

NOTE
The operators cab is normally installed on the starboard side. If required, the operators cab
may be installed on the port side. This procedure is for installation on the starboard side,
unless otherwise noted.
1. Install operators cab (4) on starboard propulsion module engine hatch (19).
a. Install guide pins (21) to align and install operators cab.

b. Install new gasket (20), if removed.

WARNING

(3]

HEAVY PARTS

c. Using crane, slings and shackles, align operators cab mounting holes with guide pins (21) and lower cab on
engine hatch (19).

d. Remove guide pins (21).

e. Install bolts (18) securing operators cab (4) on propulsion module engine hatch (19) until snug.

f.  Tighten bolts (18) until snug using cross method.

g. Remove slings and shackles.

h. Connect wire rope (11) in operators cab intake plenum (12) to fire suppression trip mechanism (13).
{1} Move fire suppression solenoid spring flange (14) away from fire suppression solenoid shaft (15).
{2} Install wire ropering (16) on the fire suppression solenoid shaft (15).
{3} Releaseflange (14).

B 2 |Instal FLOCS hose (17) on storage bracket inside operators cab intake plenum (12).
3. Connect interconnect cables to operators cab receptacle.

a. Insert cables (1) through operators cab (4) front access.

b. Connect interconnect cables to operators cab PORT receptacle A6.
{1} Connect P4 (7) to PORT A6, J.
{2} Connect P3(8) to PORT A6, J3.
{3} Connect P1 (9) to PORT A6, J1.

{4} Connect P2 (10) to PORT A6, J2.

Change 1 0098 00 6
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c. From below deck, bring the power module A6, cable P1 and power module junction box A3, cables P2, P3,
and P4 up through the bottom of the operators cab intake plenum area.

d. Connect the power module cablesto STBD receptacle A5.
{1} Connect power module A6, P4 to STBD A5, J.
{2} Connect power module A6, P3to STBD A5, J3.
{3} Connect power module A3, P1to STBD A5, J1.
{4} Connect power module A6, P2to STBD A5, J2.
e. Secure conduit entry plate (5) to the operators cab (4).
{1} Align entry plate holes with holesin operators cab.
{2} Instal bolts (6) through entry plate (5) into operators cab (4).
{3} Tighten bolts (6).
f. Install both operators cab side access panels (2).
{1} Align panel (2) holes with holesin operators cab (4).
{2} Instal bolts (3) through side access panels (2) into operators cab (4).
{3} Tighten bolts (3).
4. Install SINCGARS antenna.|(TM 55-1945-205-10-3)
5. Install main mast navigation assembly [(WP 0328 00)
6. Perform operational check of operators cab. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
JUMPER CABLES
INSTALLATION AND REMOVAL

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind and Dust (Safety) (Item 15, WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)

Helmet, Safety (Blue) (Item 17[\WP 0374 00)
Jumper Cable Assembly (Double Width) (Item 57 WP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Remove Cab Side Access Panel [(WP 0097 00)

JUMPER CABLESINSTALLATION AND REMOVAL PROCEDURES FOR PROPUL SION
MODULE OPERATIONAL CHECKS

STARBOARD PROPUL SION MODULE OPERATIONAL CHECKS

WARNING
/m\ " | &n j?t}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

1. Connect operators cab end of jumper cables (1) to operators cab starboard receptacle A5 (2).

0098 101 Changel



TM 55-1945-205-24-3-1
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STBD A5

2. Connect propulsion module end of jumper cables (1) to starboard propulsion module junction box A3 (3) power

cables P2, P3 and P4 and starboard propulsion module circuit breaker panel A6 (4) power cable P1.

3)

(TM 55-1945-205-10-

as required.

3. Perform electrical system operational check

remove jumper cables (1) from operators cab starboard receptacle A5 (2), starboard

propulsion module junction box A3 (3) power cables P2, P3 and P4 and starboard propulsion module circuit

breaker panel A6 (4) power cable P1.

4. After operational check

0098 10 2

Change 1
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PORT PROPUL SION MODULE OPERATIONAL CHECKS

1. Connect operators cab end of jumper cables (1) to operators cab port receptacle A6 (5).

2. Connect propulsion module end of jumper cables (1) to port propulsion module junction box A3 (3) power cables
P2, P3 and P4 and port propulsion module circuit breaker panel A6 (4) power cable P1.

3. Perform electrical system operational check, asrequired. (TM 55-1945-205-10-3)

4. After operationa check, remove jumper cables (1) from operators cab port receptacle A6 (5), port propulsion
module junction box A3 (3) power cables P2, P3 and P4 and port propulsion modul e circuit breaker panel A6 (4)
power cable P1.

5. Install cab side access panel [ (WP 0097 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION ENGINE HATCH
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)
Sling, 5300 Ib 6 ft (Green) (Item 39,[\WP 0374 00)
Qty 3
Shackle, %2 in. 2 ton (Item 35[\WP 0374 00)
Qty 3

Personnel Required
Engineer 88L

Equipment Condition
Main Mast Navigation Assembly Removed (WP 0328 00)
SINCGARS Antenna Removed. (TM 55-1945-205-10-3)
Powered Section Operators Cab Removed (WP 0093 00)
Powered Section Intake Plenum Assembly Removed [(WP 0087 00)

REMOVE POWERED SECTION ENGINE HATCH

WARNING
& i pY
VEST HELMET PROTECTION HEAVY PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could

result in serious injury or death.

NOTE

The following procedure is typical for the removal and installation of engine hatches.

1. Remove fifty-eight cap screws (1) securing hatch (2) to the deck (3).

009900 1
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WARNING

4
“

HEAVY PARTS

2. Using crane, slings and shackles, lift the hatch (2) from the deck (3).
3. Remove gasket (4) if damaged.

4. Remove slings and shackles.

INSTALL POWERED SECTION ENGINE HATCH

1. Install gasket (4) if removed.

WARNING

(3]

HEAVY PARTS

2. Using crane, dings and shackles, set the hatch (2) onto the deck (3).
3. Instal fifty-eight cap screws (1) securing hatch (2) to the deck (3).
4. Tighten fifty-eight cap screws (1).

5. Remove slings and shackles.

0099 00 2
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6. Install powered section intake plenum assembly L(WP 0087 00)

~

Install powered section operators cab[(WP 0098 00)
8. Install SINCGARS antenna. (TM 55-1945-205-10-3)
9. Install main mast navigation assembly [(WP 0328 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
POWERED SECTION THRUSTER HATCH
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15, WP 0374 00)
Helmet, Safety (Blue) (Item 17 WP 0374 00)
Life Preserver, Vest (Item 21[\WWP 0374 00)
Sling, 5300 Ib 6 ft (Green) (Item 39,[\WP 0374 00)
Qty 3
Shackle, %2 in. 2 ton (Item 35[\WP 0374 00)
Qty 3

Personnel Required
Engineer 88L

Equipment Condition
Powered Section Exhaust Plenum Removed.[(WP 0092 00)

REMOVE POWERED SECTION THRUSTER HATCH

WARNING
Aﬁ\ | &n %}
VEST HELMET PROTECTION HEAVY PARTS MOVING PARTS

All personnel must wear personal flotation device, hard hat, safety shoes and gloves
during WT operations and maintenance. Failure to observe these precautions could
result in serious injury or death.

NOTE
The following procedure is typical for the removal and installation of thruster hatches.

1. Removeffifty-eight cap screws (1) securing hatch (2) to the deck (3).

0100001
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WARNING

(3]

HEAVY PARTS

2. Using crane, slings and shackles, lift the hatch (2) from the deck (3).
3. Remove gasket (4).

4. Remove slings and shackles.

010000 2
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INSTALL POWERED SECTION THRUSTER HATCH

1. Install gasket (4).

WARNING

HEAVY PARTS

2. Using crane, slings and shackles, set the hatch (2) onto the deck (3).

3. Install fifty-eight cap screws (1) securing hatch (2) to the deck (3).
4. Tighten fifty-eight cap screws (1).

5. Remove slings and shackles.

6. Install powered section exhaust plenum[ (WP 0092 00)

END OF WORK PACKAGE

0100 00 3/4 blank






TM 55-1945-205-24-3-1 0101 00

UNIT LEVEL MAINTENANCE

WARPING TUG
RAW WATER COOLING SYSTEM BUTTERFLY (SEA CHEST) VALVE
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Sling, 66,000 Ib 30 ft (Olive) (Item 40[\WWP 0374 00)

Qty 2
Shackle, 1 ¥4in. 40 ton (Item 36 \WP 0374 00)

Qty 2

Materials/Parts
Valve, Butterfly (Sea Chest)
(95976)
PN 3245259
Gasket, Flange
(34712)
PN E09151

Qty 2

Personnel Required
Engineer 88L (2)

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Dry-Docked.

REMOVE RAW WATER COOLING SYSTEM BUTTERFLY (SEA CHEST) VALVE

WARNING

\

HEAVY PARTS

NOTE
This task is typical for port or starboard propulsion modules.

1. Using crane, dings and shackles, place module on dunnage high enough off of the ground to easily access the
bottom of the module.

2. Remove slings and shackles.

3. Remove six nuts (1) and bolts (2) from sea chest grate (3) at bottom of sea chest (4).

0101001
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4. Remove seachest grate (3).

6. Remove eight bolts (6) from threaded flange (7) and sea chest (4).

7. Movethreaded flange (7) and hose assembly (8) away from sea chest (4).
8. Removetwo flange gaskets (9) and sea chest valve (10).

9. Discard two flange gaskets (9).

0101002
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INSTALL RAW WATER COOLING SYSTEM BUTTERFLY (SEA CHEST) VALVE

1

2.

Position new sea chest valve (10) and two new flange gaskets (9) against sea chest (4).
Move hose assembly (8) and threaded flange (7) to flange gasket (9).

Install eight bolts (6) through threaded flange (7) and sea chest (4).

Install eight nuts (5) inside sea chest (4) on bolts (6).

Tighten eight nuts (5).

Position sea chest grate (3) under sea chest (4).

Install six bolts (2) and nuts (1) through sea chest grate (3) and sea chest (4).

Tighten six nuts (1).

Perform operational check of engine cooling system. [(TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE

WARPING TUG
RAW WATER COOLING SYSTEM SEACHEST ZINC ANODES
REPLACEMENT
INITIAL SETUP:
Tools

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

Materials/Parts
Anode, Zinc
(72582)

PN E 11308

Tape, Antiseize (Item 310WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Powered Module Dry Docked.

Propulsion Module Ventilated.[WP 0086 10)
REMOVE RAW WATER COOLING SYSTEM SEACHEST ZINC ANODES

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

50AMP / 24VDC O

&
% 3 > IS
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2.

3.

Remove support plug (2) with zinc anode (3) from the seachest (4).

Separate old zinc anode (3) from support plug (2). Discard anode (3).

INSTALL RAW WATER COOLING SYSTEM SEACHEST ZINC ANODES

1

Install new zinc anode (3) into support plug (2).
Apply antiseize tape to threads of support plug (2).
Install support plug (2) with zinc anode (3) into the seachest (4).

Tighten support plug (2).

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM STRAINER BASKET
REMOVAL, CLEANING AND INSTALLATION

INITIAL SETUP:

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

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WWP 0086 10)

REMOVE RAW WATER COOLING SYSTEM STRAINER BASKET

NOTE

The following procedure is typical for the removal and installation of strainer baskets.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

E ( O 50AMP / 24VDC @
€ E
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2. Verify seachest butterfly valve (2) and duplex strainer valve (3) is closed.

Remove three pipe plugs (4) from integral body (5).

Loosen yoke handle (6).
Move yoke (7) off body cover (8).
Remove body cover (8) and body cover gasket (9) from integral body (5).

Remove monel basket (10) from integral body (5).

CLEAN RAW WATER COOLING SYSTEM STRAINER BASKET

1

2.

3.

Inspect monel basket (10) for debris and overall condition.
Remove debris as required.

Rinse monel basket (10) with clean water.

INSTALL RAW WATER COOLING SYSTEM STRAINER BASKET

1

2.

Install monel basket (10) in integral body (5).
Position body cover gasket (9) on integral body (5).
Position body cover (8) on body cover gasket (9).

Position yoke (7) on body cover (8).

Change 1 0103002
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5. Tighten yoke handle (6).

6. Install three pipe plugs (4) in integral body (5).

7. Start engine to activate bilge pumps. (TM 55-1945-205-10-3)
8. Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM DUPLEX STRAINER
REPLACEMENT AND ADJUSTMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Crowbar (Item 9[WP 0374 00)
Wrench, Torque (0-175 ft Ib) (Item 49[WP 0374 00)

Materials/Parts

Strainer, Duplex, 4 in.
(34294)
PN 72-48F

Gasket, Flange
(34712)
PN E09151
Qty 2

Adhesive (Item 1['WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM DUPLEX STRAINER

NOTE
This task is typical for both raw water duplex strainers.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

S ( O 50AMP / 24VDC @
€ e
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2. Verify the butterfly (seachest) valve (2) is closed.

5.  Removetwo gaskets (7) from duplex strainer (4) and discard.

6. Remove four nuts (8), capscrews (9) and washers (10).

Change 1 0104 00 2
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WARNING

M

HEAVY PARTS

7. Remove duplex strainer (4) from duplex strainer mounts (11).

INSTALL RAW WATER COOLING SYSTEM DUPLEX STRAINER

WARNING

M ]

HEAVY PARTS

1. Position new duplex strainer (4) on duplex strainer mount (11).

WARNING
<> i
CHEMICAL EYE PROTECTION

2. Apply adhesive to threads of four capscrews (9).
3. Install four washers (10), capscrews (9) and nuts (8) in duplex strainer (4).
4. Torque four capscrews (9) to 47 ft Ibs (63.73 N-m).

5. Position two new gaskets (7) on duplex strainer (4).

WARNING
%
CHEMICAL EYE PROTECTION

6. Apply adhesive to threads of sixteen capscrews (6).
7. Install sixteen capscrews (6) and nuts (5).
8. Torque nuts (5) to 95 ft Ibs (128.82 N-m).

9. Install three pipe plugs (3) in duplex strainer (4) and tighten.

0104003 Changel
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ADJUST DUPLEX STRAINER

NOTE
The following procedure shall be followed if valve plug requires adjustment.

1. Loosen two hex nuts (12).

2. Verify set screw (13) istight.

3. Freevalveplug (14).
a. Position crowbar (15) beneath valve handle hub (16) and resting on locking flange stub (17).
b. Apply firm downward pressureto lift valve plug (14).
c. Using hammer, tap the valve body (18) while lifting valve plug (14).

NOTE
If valve plug is not freed, the following step shall be performed.

d. Using hammer, tap bottom of valve body (18) with an upward motion while lifting valve plug (14).

Change 1 0104004
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CAUTION

Do not force valve plug through operation cycle. Failure to comply could result
in damage to equipment.

4. Adjust valve plug (14).

a

b.

e.

f.

Evenly tighten two hex nuts (12).

Using valve handle (19), continually move valve plug (14) through cycle until resistanceisfelt.
Remove yoke (20) from chamber (21) not in use.

Remove chamber cover (22).

Verify that water level in chamber (21) does not rise.

Repeat steps 4athrough 4eif water level in chamber (21) rises.

5. Tighten jam nuts (23).

6. Start engine to activate bilge pumps. (TM 55-1945-205-10-3)

7. Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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010500

DIRECT SUPPORT MAINTENANCE

WARPING TUG
RAW WATER COOLING SYSTEM DUPLEX STRAINER
REPAIR
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Item 46 \WP 0374 00)

Materials/Parts
Gasket
(34294)
PN 72-48F-7
Qty 2
Gasket
(34294)
PN 72-48F-24
Packing
(34294)
PN 72-48F-22

Personnel Required
Engineer 88L

Equipment Condition
Raw Water Cooling System Duplex Strainer Removed [(WP 0104 00)

DISASSEMBLE RAW WATER COOLING SYSTEM DUPLEX STRAINER

NOTE

Repair is limited to the replacement of damaged components. The following steps are

typical for repair of raw water system duplex strainers.

1. Loosen two yoke handles (1).

0105001
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2. Movetwo yokes (2) from body covers (3).

3. Remove two body covers (3) from integral body (4).

4. Remove two gaskets (5) from integral body (4) and discard.
5. Remove two monel baskets (6) from integral body (4).

6. Loosen set screw (7) from valve handle (8).

7. Remove valve handle (8).

8. Removetwo hex nuts (9) from studs (10).

9. Removelocking flange (11) from valve cover (12).

10. Remove two hex jam nuts (13) from studs (10).

11. Remove two studs (10) from valve cover (12).

12. Remove two gland cap screws (14) from valve cover (12).

13. Remove gland (15) from valve cover (12).

010500 2
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14.

15.

16.

17.

18.

19.

ASSEMBLE RAW WATER COOLING SYSTEM DUPLEX STRAINER

1

2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Remove packing (16) and discard.

Remove eight valve cover cap screws (17) from valve cover (12).
Remove valve cover (12) from integral body (4).

Remove gasket (18) from integral body (4) and discard.

Remove valve plug assembly (19) from integral body (4).

Remove woodruff key (20) from valve plug assembly (19).

Install woodruff key (20) in valve plug assembly (19).

Install valve plug assembly (19) into integral body (4).

Position new cover gasket (18) on integral body (4).

Position valve cover (12) on integral body (4).

Install eight valve cover cap screws (17) in valve cover (12) and tighten.
Install new packing (16).

Position gland (15) on valve cover (12).

Install two gland cap screws (14) in valve cover (12) and tighten.
Install two studs (10) in valve cover (12).

Install two hex jam nuts (13) on studs (10).

Position locking flange (11) on valve cover (12).

Install two hex nuts (9) on studs (10).

Position valve handle (8).

Tighten set screw (7).

Install two monel baskets (6) in integral body (4).

Position two new gaskets (5) onintegral body (4).

Position two body covers (3) onintegral body (4).

Position two yokes (2) on body covers (3).

Tighten two yoke handles (1).

Install raw water cooling system duplex strainer. (WP 0104 00)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM BUTTERFLY (SEACHEST) VALVE
TO DUPLEX STRAINER WATER HOSE

REPLACEMENT
INITIAL SETUP:
Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)

Materials/Parts
Hose
(24161)
PN 37HW

Sealing Compound (Item 26 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WWP 0086 10)

REMOVE RAW WATER COOLING SYSTEM BUTTERFLY (SEACHEST) VALVE TO
DUPLEX STRAINER WATER HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

i ( O 50AMP / 24VDC @
€ e
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2. Verify the seachest valve (2) is closed.

5. Remove water hose (7) from two nipples (6).

Change 1 0106 00 2
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6. Discard water hose (7).

INSTALL RAW WATER COOLING SYSTEM BUTTERFLY (SEACHEST) VALVE TO
DUPLEX STRAINER WATER HOSE

WARNING

=S| i

CHEMICAL EYE PROTECTION

1. Apply sealing compound to threads on two nipples (6).

2. Install new water hose (7) onto two nipples (6).

3. Position four hose clamps (5) on water hose (7).

4. Tighten four hose clamps (5) around water hose (7).

5. Install three pipe plugs (3) into duplex strainer (4).

6. Open seachest valve (2).

7. Start engine to activate raw water pumps. (TM 55-1945-205-10-3)

8. Check seachest valve (2) duplex strainer water hose (7) and connections (5) for leaks.
9. Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM DUPLEX STRAINER
TO RAW WATER PUMP HOSE
REPLACEMENT

INITIAL SETUP:

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

Materials/Parts
Hose
(65948)
PN SW-369

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM DUPLEX STRAINER TO RAW WATER PUMP HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

f @) 50AMP / 24VDC @
e o

0107001 Changel



0107 00 TM 55-1945-205-24-3-1

2. Verify the butterfly (seachest) valve (2) is closed.

5. Remove water hose (8) from nipple (6).
6. Remove water hose (8) from elbow (7).

7. Discard water hose (8).

Change 1 0107002
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0107 00

INSTALL RAW WATER COOLING SYSTEM DUPLEX STRAINER TO RAW WATER PUMP HOSE

8.

Install new water hose (8) on elbow (7).

Install new water hose (8) on nipple (6).

Slide hose clamps (5) on water hose (8).

Tighten four hose clamps (5) around water hose (8).

Install three pipe plugs (3) into duplex strainer (4).

Open seachest valve (2).

Start engine to activate bilge pumps. (TM 55-1945-205-10-3)

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0107 00 3/4 blank

Changel






TM 55-1945-205-24-3-1 0108 00

UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM EXHAUST SHUTOFF BALL VALVE
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)

Materials/Parts
Valve, Ball, 2in.
(01029)
PN E09528

Sealing Compound (Item 26 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM EXHAUST SHUTOFF BALL VALVE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT
50AMP / 24VDC O

<&
% 39 > o)

0108 00 1 Changel



0108 00 TM 55-1945-205-24-3-1

2. Verify the butterfly (seachest) valve (2) is closed.

Change 1 0108 00 2
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4. Loosen two hose clamps (5) and slide over hose (6).

5. Remove hose (6) from nipple (7).

6. Move hose (6) away from ball valve (8).
7. Remove nipple (7) from ball valve (8).
8. Remove ball valve (8) from nipple (9).
9. Discard ball valve (8).

INSTALL RAW WATER COOLING SYSTEM EXHAUST SHUTOFF BALL VALVE

WARNING
= Fa
CHEMICAL EYE PROTECTION

1. Apply sealing compound to threads on ball valve (8).
2. Install new ball valve (8) on nipple (9).

3. Tighten ball valve (8) on nipple (9).

0108003 Changel
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WARNING

Fa

CHEMICAL EYE PROTECTION

4. Apply sealing compound to threads on nipple (7).

5. Instal nipple (7) in ball valve (8).

6. Tighten nipple (7) on ball valve (8).

7. Install hose (6) on nipple (7).

8. Slide two hose clamps (5) over hose (6).

9. Tighten two hose clamps (5) on hose (6).

10. Install three pipe plugs (3) into duplex strainer (4).

11. Open seachest valve (2).

12. Start engineto activate bilge pumps. (TM 55-1945-205-10-3)
13. Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

Change 1 0108004



TM 55-1945-205-24-3-1 0109 00

UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO
MARINE GEAR HEAT EXCHANGER WATER HOSE
REPLACEMENT

INITIAL SETUP:

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

Materials/Parts
Hose
(24161)
PN 49HW

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO MARINE
GEAR HEAT EXCHANGER WATER HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

f ( O 50AMP / 24VDC @
€ o

0109001 Changel
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2. Verify the butterfly (seachest) valve (2) is closed.

5. Remove water hose (7) from two nipples (6).

6. Discard water hose (7).

Change 1 010900 2
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0109 00

INSTALL RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO MARINE
GEAR HEAT EXCHANGER WATER HOSE

1

2.

8.

Install new water hose (7) onto two nipples (6).

Slide four hose clamps (5) on water hose (7).

Tighten four hose clamps (5) on water hose (7).

Install three pipe plugs (3) into duplex strainer (4).

Open butterfly (seachest) valve (2).

Start engine to activate bilge pumps. (TM 55-1945-205-10-3)
Check raw water cooling system for leaks.

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0109 00 3/4 blank

Changel






TM 55-1945-205-24-3-1 0110 00

UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO
EXHAUST CROSSOVER TEE WATER HOSE
REPLACEMENT

INITIAL SETUP:

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

Materials/Parts
Hose
(24161)
PN 49HW

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO EXHAUST
CROSSOVER TEE WATER HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f gg SOAMD | RVDC @
% 34 B2 @

0110001 Changel
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2. Verify the butterfly (seachest) valve (2) is closed.

Change 1 0110002
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0110 00

4. Loosen four hose clamps (5) and dide over two nipples (6).

5.

INSTALL RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO EXHAUST

Remove water hose (7) from two nipples (6) and discard.

CROSSOVER TEE WATER HOSE

1

2.

Install new water hose (7) onto two nipples (6).

Slide four hose clamps (5) on water hose (7).

Tighten four hose clamps (5) on water hose (7).

Install three pipe plugs (3) into duplex strainer (4).

Open butterfly (seachest) valve (2).

Start engine to activate bilge pumps. (TM 55-1945-205-10-3)
Check raw water cooling system for leaks.

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

011000 3/4 blank

Changel






TM 55-1945-205-24-3-1 0111 00

UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO
TRANSFER CASE HEAT EXCHANGER WATER HOSE
REPLACEMENT

INITIAL SETUP:

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

Materials/Parts
Hose
(24161)
PN 37HW

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO TRANSFER
CASE HEAT EXCHANGER WATER HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

50AMP / 24VDC O

&
% 3.4 > IS

0111001 Changel
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2. Verify the butterfly (seachest) valve (2) is closed.

4

5. Remove water hose (7) from two nipples (6).

6. Discard water hose (7).

Change 1 0111002
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0111 00

INSTALL RAW WATER COOLING SYSTEM SHUTOFF BALL VALVE TO TRANSFER
CASE HEAT EXCHANGER WATER HOSE

1

2.

3.

4.

Install new water hose (7) onto two nipples (6).

Slide four hose clamps (5) onto water hose (7).

Tighten four hose clamps (5) around water hose (7).

Install three pipe plugs (3) into duplex strainer (4).

Open seachest valve (2).

Start engine to activate bilge pumps. (TM 55-1945-205-10-3)

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

011100 3/4 blank

Changel






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

0112 00

UNIT LEVEL MAINTENANCE

WARPING TUG

RAW WATER COOLING SYSTEM TRANSFER CASE HEAT
EXCHANGER TO OVERBOARD DISCHARGE WATER HOSE

REPLACEMENT

INITIAL SETUP:

Tools

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

Materials/Parts
Hose
(24161)
PN E13028-7

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM TRANSFER CASE HEAT EXCHANGER

TO OVERBOARD DISCHARGE WATER HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

<

A3 BREAKER PANEL
DISCONNECT
50AMP / 24VDC

NG

0112001

Changel
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0112 00

2. Verify the butterfly (seachest) valve (2) is closed.

3. Remove three pipe plugs (3) from duplex strainer (4). Allow water to drain into bilge.

4. Loosen four hose clamps (5) and dide over two nipples (6).

5.  Remove water hose (7) from two nipples (6).

6. Discard water hose (7).

0112002

Change 1
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0112 00

INSTALL RAW WATER COOLING SYSTEM TRANSFER CASE HEAT EXCHANGER
TO OVERBOARD DISCHARGE WATER HOSE

1

2.

8.

Install new water hose (7) onto two nipples (6).

Slide four hose clamps (5) on water hose (7).

Tighten four hose clamps (5) on water hose (7).

Install three pipe plugs (3) into duplex strainer (4).

Open seachest valve (2).

Start engine to activate raw water pumps. (TM 55-1945-205-10-3)

Check heat exchanger to overboard discharge water hose (7) and connections (5) for leaks.

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

011200 3/4 blank

Changel
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0113 00

UNIT LEVEL MAINTENANCE

WARPING TUG

RAW WATER COOLING SYSTEM MARINE GEAR HEAT
EXCHANGER TO ENGINE HEAT EXCHANGER WATER HOSE

REPLACEMENT

INITIAL SETUP:

Tools

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

Materials/Parts
Hose
(72582)
PN 23503675

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM MARINE GEAR HEAT EXCHANGER TO

ENGINE HEAT EXCHANGER WATER HOSE

NOTE

This task is typical for the removal and installation of both the marine gear heat exchanger

hose and the engine heat exchanger hose.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

<

A3 BREAKER PANEL
DISCONNECT
50AMP / 24VDC

NG

0113001

Changel
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2. Verify the butterfly (seachest) valve (2) is closed.

5. Remove water hose (8) from pipe (6) and marine gear heat exchanger (7).

6. Discard water hose (8).

Change 1 0113002
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0113 00

INSTALL RAW WATER COOLING SYSTEM MARINE GEAR HEAT EXCHANGER TO
ENGINE HEAT EXCHANGER WATER HOSE

1

2.

Install new water hose (8) onto marine gear heat exchanger (7) and pipe (6).
Slide two hose clamps (5) on water hose (8).

Tighten two hose clamps (5) on marine gear heat exchanger (7) and pipe (6).
Install three pipe plugs (3) into duplex strainer (4).

Open seachest valve (2).

Start engine to activate bilge pumps. (TM 55-1945-205-10-3)

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

011300 3/4 blank

Changel






TM 55-1945-205-24-3-1 0114 00

UNIT LEVEL MAINTENANCE
WARPING TUG
RAW WATER COOLING SYSTEM PUMP TO ENGINE FUEL
COOLER WATER HOSE
REPLACEMENT

INITIAL SETUP:

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

Materials/Parts
Hose
(72582)
PN 5186841

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE RAW WATER COOLING SYSTEM PUMP TO ENGINE FUEL COOLER
WATER HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

f ( O 50AMP / 24VDC @
€ o

0114001 Changel
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2. Verify the butterfly (sea chest) valve (2) is closed.

5. Remove water hose (8) from pipe (6) and fuel cooler assembly (7).

6. Discard water hose (8).

Change 1 0114002
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INSTALL RAW WATER COOLING SYSTEM PUMP TO ENGINE FUEL COOLER
WATER HOSE

1

2.

Install new water hose (8) onto fuel cooler assembly (7) and pipe (6).
Slide two hose clamps (5) on water hose (8).

Tighten two hose clamps (5) on fuel cooler assembly (7) and pipe (6).
Install three pipe plugs (3) into duplex strainer (4).

Open butterfly (seachest) valve (2).

Start engine to activate bilge pumps. (TM 55-1945-205-10-3)

Check raw water cooling system for leaks.

Shut down engine. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

0114 00 3/4 blank

Changel






TM 55-1945-205-24-3-1 0115 00

UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN TRANSFER CASE TO PUMP-JET
MACHINERY GUARDS
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)

Personnel Required
Engineer 88L (2)

Equipment Condition
Propulsion Module Ventilated.[WWP 0086 10)

REMOVE DRIVE TRAIN TRANSFER CASE TO PUMP-JET MACHINERY GUARDS

NOTE

The following procedure is typical for the removal and installation of machinery guards.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT
S ( ( ) 50AMP / 24VDC O
% 3d >2 0)
18—
1

2. Loosen and remove hex nuts (2) and hex head cap screws (3) to free cover guard (4).

0115001 Changel
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3. Loosen and remove self-locking hex nuts (5) and hex head cap screws (6) from mounting plate (7).

s r‘-(gél &)
\

o
o

%
10 11
& 7|
@\{ 10 i
,// \\I
%@ |
6 J

WARNING

n

HEAVY OBJECTS

Machinery guard weighs ninety-five pounds. Lift guard carefully. Failure to comply
may result in serious injury to personnel and damage to equipment.

4. With aid of assistant, support machinery guard (8).

Change 1 0115002
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5. Remove self-locking hex nuts (9) and hex head cap screws (10) from machine guard bracket (11).

WARNING

v

HEAVY OBJECTS

6. Remove machinery guard (8).

INSTALL DRIVE TRAIN TRANSFER CASE TO PUMP-JET MACHINERY GUARDS

WARNING

v

HEAVY OBJECTS

1. With aid of assistant, position machinery guard (8) over drive shaft, between pump-jet and transfer case.

2. Secure machinery guard (8) to machine guard bracket (11) using self-locking hex nuts (9) and hex head
cap screws (10).

3. Secure machinery guard (8) to mount plate (7) using self-locking hex nuts (5) and hex head cap screws (6).

WARNING

I

HEAVY OBJECTS

4. Position cover guard (4) and secure to machinery guard (8) using hex nuts (2) and hex head cap screws (3).

END OF WORK PACKAGE

011500 3/4 blank Changel






TM 55-1945-205-24-3-1 0116 00

UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN MARINE GEAR TO TRANSFER CASE MACHINERY GUARDS
REMOVAL AND INSTALLATION

INITIAL SETUP:

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

Personnel Required
Engineer 88L (2)

Equipment Condition

Propulsion Module Ventilated.[[WP 0086 10)
REMOVE DRIVE TRAIN MARINE GEAR TO TRANSFER CASE MACHINERY GUARDS

NOTE

The following procedure is typical for the removal and installation of machinery guards.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

f O 50AMP / 24VDC @
e E

WARNING

hi

HEAVY OBJECTS

Upper machinery guard weighs 57 Ib and the lower machinery guard weighs 54 Ib.
Lift guards carefully. Failure to comply may result in serious injury to personnel.

2. With assistant supporting upper machinery guard (2), remove two hex nuts (3) from tack welded capscrews (4) at
base of guard (2).

011600 1 Changel
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STRUCTURE

3. Remove two hex nuts (5) and two capscrews (6) to free upper machinery guard (2).

WARNING

I

HEAVY OBJECTS

4. Remove four hex nuts (7) from four tackwelded capscrews (8) to free lower machinery guard (9).

INSTALL DRIVE TRAIN MARINE GEAR TO TRANSFER CASE
MACHINERY GUARDS

WARNING

I

HEAVY OBJECTS

1. Using the tackwelded capscrews (8) as guides, lower machinery guard (9) down to deck. Secure to deck with the
four hex nuts (7).

WARNING

i

HEAVY OBJECTS

2. With aid of assistant, position upper machinery guard (2) overlapping lower machinery guard (9), aligning two
holes in engine side of upper guard with two holesin lower machinery guard (9).

Change 1 011600 2
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3. Secure both upper and lower guards at location near middle of drive shaft using two capscrews (6) and two
hex nuts (5).

4. Securetop of upper machinery guard (2) with two hex nuts (3) on tackwel ded capscrews (4) at base of guard (2).

END OF WORK PACKAGE

0116 00 3/4 blank Changel






TM 55-1945-205-24-3-1 0117 00

UNIT LEVEL MAINTENANCE
WARPING TUG

DRIVE TRAIN DRIVE SHAFTS

INSPECTION AND SERVICING

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Lubricating Gun, Hand (Item 22[\WP 0374 00)

Materials/Parts
Grease, Automotive and Artillery (Item 8.\WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Drive Train Transfer Case To Pump-Jet Machinery Guard Removed. (WP 0115 00)
Drive Train Marine Gear To Transfer Case Machinery Guard Removed. (WP 0116 00)

INSPECT DRIVE TRAIN DRIVE SHAFTS

NOTE
The following procedure is typical for drive shafts.

1. Check bolts and mating flanges (1) for tightness and correct seating.

2. Ensure even tightening of bolts; any loose bolts should be tightened in sequence, alternating sides and moving
around flange in only one direction.

3. Check for play in the cross and bearing and dlip spline (2) before regreasing. If any looseness or play isfelt the
shaft must be overhauled.

0117001
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SERVICE DRIVE TRAIN DRIVE SHAFTS

WARNING
%
CHEMICAL EYE PROTECTION

1. Using lubricating gun and grease, lubricant bearing assemblies (3) until clean grease appears at all journa cross
bearing seals.

2. If al sealsdo not purge when being lubed, move the drive shaft laterally in all four directions, or tap on the yoke
lugs with a soft faced hammer while applying pressure to the alemite fitting.

3. Instal drivetrain marine gear to transfer case machinery guard. (WP 0116 00
4. Install drivetrain transfer case to pump-jet machinery guard.

END OF WORK PACKAGE

0117002
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0118 00

DIRECT SUPPORT MAINTENANCE
WARPING TUG
DRIVE TRAIN DRIVE SHAFTS
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 46 \WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Gloves, (Chemical) (Item 12 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14 WP 0374 00)
Brush, Wire Scratch (Item 4[\WP 0374 00)

Sling, 5300 Ib 6 ft (Green) (Item 39,[\WP 0374 00)
Wrench, Torque (100-600 ft 1b) (Item 50 WP 0374 00)

Materials/Parts
Adhesive (Item 1['WP 0373 00)

Personnel Required
Engineer 88L (2)

Equipment Condition
Powered Section Thruster Hatch Removed.[(WP 0100 00)
Powered Section Exhaust Plenum Removed.[(WP 0092 00)
Drive Train Transfer Case To Pump-Jet Machinery Guard Removed. (WP 0115 00)
Drive Train Marine Gear To Transfer Case Machinery Guard Removed. (WP 0116 00)

REMOVE DRIVE TRAIN DRIVE SHAFTS

WARNING

HEAVY PARTS
NOTE

The following procedure is typical for both port and starboard drive train shafts.

1. Support the pump-jet to transfer case drive shaft (1) with asling attached to crane.

0118001
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2. Remove eight cap screws (2), lock washers (3) and hex nuts (4) securing shaft (1) to pump-jet flange (5).

3. Removetwelve cap screws (6), lock washers (7) and hex nuts (8) securing shaft (4) to transfer case flange (9).

0118002
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WARNING

(3]

HEAVY PARTS

4. Using crane and dling, lift transfer case drive shaft (1) through exhaust plenum deck opening.

WARNING

HEAVY PARTS

5. Support the marine gear to transfer case drive shaft (10) with a sling attached to crane.

6. Remove twelve cap screws (11), lock washers (12) and hex nuts (13) securing shaft (10) to transfer case
flange (14).

7. Remove eight cap screws (15), lock washers (16) and hex nuts (17) securing shaft (10) to marine gear flange (18).

WARNING

HEAVY PARTS

8. Using two men, transport the marine gear to transfer case drive shaft (10) bel ow the exhaust plenum deck opening.

WARNING

kY

HEAVY PARTS

9. Using crane and dling, lift marine gear to transfer case drive shaft (10) through exhaust plenum deck opening.

011800 3
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INSTALL DRIVE TRAIN DRIVE SHAFTS

WARNING

i

EYE PROTECTION

1. Cleanal mounting surfaceswith awire brush to ensureresidual adhesive, rust inhibitor, dirt or greaseisremoved.

WARNING

HEAVY PARTS

2. Support the marine gear to transfer case drive shaft (10) with a sling attached to crane.

WARNING

4
“

HEAVY PARTS

3. Guide shaft (10) through exhaust plenum deck opening and lower below deck.

WARNING

v

HEAVY OBJECTS

4. Using two men, transport the marine gear to transfer case drive shaft (10) to the mounting location.

5. Position shaft (10) against marine gear flange (18) so that orientation arrows on shaft (10) and marine gear
flange (18) face each other.

WARNING

we| Fi

CHEMICAL EYE PROTECTION

6. Apply adhesive to cap screws (15).

7. Install eight cap screws (15), lock washers (16), and hex nuts (17) to secure shaft (10) to marine gear flange (18).

011800 4
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8. Torque cap screws (15) to 460 ft Ibs (623 N-m).

9. Position shaft (10) against transfer case flange (14).

WARNING

we| Fi

CHEMICAL EYE PROTECTION

10. Apply adhesive to cap screws (11).
11. Install twelve cap screws (11), lock washers (12) and hex nuts (13) to secure shaft (10) to transfer case flange (14).

12. Torque cap screws (11) to 55 ft Ibs (74 N-m)

WARNING

3|

HEAVY PARTS

13. Support the pump-jet to transfer case drive shaft (1) with a sling attached to crane.

WARNING

4
“

HEAVY PARTS

14. Guide shaft (1) through exhaust plenum deck opening and lower below deck.

WARNING

4
“

HEAVY PARTS

15. Position shaft (1) against transfer case flange (9).

0118005
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WARNING

we| P

CHEMICAL EYE PROTECTION

16. Apply adhesive to cap screws (6).
17. Install twelve cap screws (6), lock washers (7) and hex nuts (8) to secure shaft (1) to transfer case flange (9).

18. Torque cap screws (6) to 55 ft Ibs (74.58 N-m).

WARNING

I

HEAVY OBJECTS

19. Position shaft (1) against pump-jet flange (5) so that orientation arrows on shaft (1) and marine gear flange (5)
face each other.

WARNING

we| Fi

CHEMICAL EYE PROTECTION

20. Apply adhesive to cap screws (2).

21. Install eight cap screws (2), lock washers (3) and hex nuts (4) to secure shaft (4) to pump-jet flange (5).
22. Torque cap screws (2) to 330 ft Ibs (447 N-m).

23. Removesdling.

24. |nstall drivetrain transfer case to pump-jet machinery guard machinery guard. (WP 0115 00)

25. Install drive train marine gear to transfer case machinery guard machinery guard.

26. Install powered section exhaust plenum.

27. Install powered section thruster hatch.

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0119 00

DIRECT SUPPORT MAINTENANCE

WARPING TUG
DRIVE TRAIN
ALIGNMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Item 46 \WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)

Personnel Required
Engineer 88L (2)

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

Equipment Condition
Main Mast Navigation Assembly Removed (WP 0328 00)
SINCGARS Antenna Removed. (TM 11-5820-890-10-8)
Powered Section Operators Cab Removed (WP 0098 00)
Powered Section Intake Plenum Assembly Removed [(WP 0087 00)
Powered Section Exhaust Plenum Removed.[(WP 0092 00)
Powered Section Engine Hatch Removed.[(WP 0099 00)
Powered Section Thruster Hatch Removed.[(WP 0100 00)
Drive Train Transfer Case To Pump-Jet Machinery Guard Removed. (WP 0115 00)
Drive Train Marine Gear To Transfer Case Machinery Guard Removed. [WP 0116 00)
Marine Gear Aligned. (TM 55-1945-205-24-3-3)

ALIGN DRIVE TRAIN

NOTE
The following procedure is typical for both port and starboard drive trains.
1. Using crane and appropriate sling, support the weight of the engine and insert shims on the engine pedestal mounts

to raise or lower the elevation to the measurements depicted below, prior to securing the engine to the deck.
(TM 55-1945-205-24-3-2)

0119001
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MODULE
DIESEL HULL
ENGINE — | CENTERED |=—
+.062 |
/ o
CENTERLINE
CRANKSHAFT/

I

—~ 56.73%.08 = a3t o6
TO HULL S (.979)

CENTERLINE SHIM THICKNESS

2. Ensure diesel engine's centerlineis parallel, level and square to within +0.062 in. to the hull
longitudinal centerline.

3. Ensuretransfer case input and output flanges are in line with the marine gear and pump-jet.

4. Shimthetransfer casein the same manner as the engine to the elevation shown above. (TM 55-1945-205-24-3-4)
5. Ensurealternator sheaveisin line with the engine crank shaft sheave to within +0.5in. (TM 55-1945-205-24-3-2)
6. Install drivetrain transfer case to pump-jet machinery guard. (WP 0115 00)

7. Install drive train marine gear to transfer case machinery guard. (WP 0116 Q0)

8. Install the powered section engine hatch.[(\WWP 0099 00)

9. Install the thruster hatch. [ WP Q100 00)

10. Install the powered section exhaust plenum. (WP 0092 00)

11. Install the powered section intake plenum assembly.[(WP 0087 00)

12. Install the powered section operators cab.[(VWWP 0098 00)

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

14. Install main mast navigation assembly.[(WP 0328 00)

END OF WORK PACKAGE
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TM 55-1945-205-24-3-1 0120 00

UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN MAIN ENGINE OIL FILTER
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)
Qil Filter Strap Wrench (Item 203[WP 0374 00)

Materials/Parts
Qil Filter
(72582)
PN 23418524
Qty 2
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition

Propulsion Module Ventilated.[(WP 0086 10)
Diesel Engine Oil Drained. (TM 55-1945-205-24-3-2)

REMOVE DRIVE TRAIN MAIN ENGINE OIL FILTER

NOTE
The following procedure is typical for the removal and installation of oil filters.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % Becovecr B
% 24 o I®)

18 I

N

1

2. Position drain pan beneath ail filters (2).

0120001 Changel
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WARNING

<= £

CHEMICAL EYE PROTECTION

3. Removetheoil filters (2) from the ail filter manifold (3) by turning counterclockwise.

SHAT BuJk
> © !ﬁ @ ||
L]
6 o] [olo) =)
% =
Q
STARBOARD
BULKHEAD
3
2
4. Clean the filter mounts of any debris.
WARNING
CHEMICAL EYE PROTECTION
5. Dispose of old ail filtersin accordance with local procedures.
WARNING
CHEMICAL EYE PROTECTION

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

Change 1 012000 2
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INSTALL DRIVE TRAIN MAIN ENGINE OIL FILTER

WARNING
%
CHEMICAL EYE PROTECTION

1. Apply athin coat of clean oil onto the new ail filter (2) gaskets.

WARNING
%
CHEMICAL EYE PROTECTION

2. Install theoil filters (2) on the ail filter manifold (3) by turning clockwise.
3. Serviceengine crankcase oil. (TM 55-1945-205-24-3-2)
4. Start engine and check for leaks. (TM 55-1945-205-10-3)

5. Shut down engine. (TM 55-1945-205-10-3)

WARNING

= Fa

CHEMICAL EYE PROTECTION SLICK FLOOR

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

END OF WORK PACKAGE

012000 3/4 blank Changel
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UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN FAST LUBE SYSTEM HOSES
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Fast Lube System Hose Assembly
(34712)
PN E13053

Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

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

Equipment Condition
Propulsion Module Ventil ated. [[WP 0086 10)
Diesel Engine Oil Drained. (TM 55-1945-205-24-3-2)
Operators Cab Side Access Panel Removed (WP 0097 00)

REMOVE DRIVE TRAIN FAST LUBE SYSTEM HOSES

NOTE
The following procedure is typical for the removal and installation of fast lube systems.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT
50AMP / 24VDC O

<&
% 3 > o)

0121001 Changel
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2.

8.

9.

Remove two hex head capscrews (2) and hex nuts (3) from bracket (4).

5

‘I’"‘
N

s

Position drain pan beneath engine oil pan.

Remove 90° swivel fitting (5) from straight fitting (6).
Remove straight fitting (6) from the engine oil pan.

Pull off dust cap (7) from half coupling (8).

Remove half coupling (8) from 90° adaptor (9).

Remove dust cap (7) and 90° adaptor (9) from bracket (4).

Remove hex nut (10) and hex head capscrew (11).

10. Remove hose clamp (12) from hose assembly (13).

11. Remove 90° adaptor (9) and 90° swivel fitting (5) from hose assembly (13).

WARNING
%
CHEMICAL EYE PROTECTION

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

Change 1 0121002
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INSTALL DRIVE TRAIN FAST LUBE SYSTEM HOSES

10.

11.

12.

13.

14.

15.

16.

17.

18.

Install straight fitting (6) on engine oil pan.
Install 90° swivel fitting (5) on straight fitting (6).
Install new hose assembly (13) on 90° swivel fitting (5).

Position hose clamp (12) on hose assembly (10) and secure to deck using a hex head capscrew (11) and
hex head nut (10).

Tighten hex head nut (10).

Install 90° adaptor (9) on hose assembly (13).

Slide dust cap (7) over 90° adaptor (9).

Position 90° adaptor (9) in bracket (4).

Install half coupling (8) on 90° adaptor (9).

Tighten half coupling (8).

Cover half coupling (8) with dust cap (7).

Align bracket (4) with mounting holes and secure with two hex head capscrews (2) and hex head nuts (3).
Tighten hex head nuts (3).

Service engine crankcase oil. (TM 55-1945-205-24-3-2)
Start engine and check for leaks. (TM 55-1945-205-10-3)
Install operators cab side access panel.[(WP 0097 00)

Shut down engine. (TM 55-1945-205-10-3)

WARNING

S Fa| [Z]

CHEMICAL EYE PROTECTION SLICK FLOOR

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

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

0122 00

UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN ENGINE OIL FILTER INLET HOSE
REPLACEMENT

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Pan, Drain (Item 24,\WP 0374 00)

Materials/Parts
Hose
(87373)
PN E2778-2

Sealing Compound (Item 26 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

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

Equipment Condition
Propulsion Module Ventilated.[(WP 0086 10)

REMOVE DRIVE TRAIN ENGINE OIL FILTER INLET HOSE

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

0122001

S O 50AMP / 24VDC @
e o

Changel
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2. Placedrain pan under ail filter inlet hose (2).

3
4 \
o ™,
6
WARNING
S =
whd— Z
CHEMICAL EYE PROTECTION

3. Disconnect hose fitting (3) from elbow (4) and position ail filter outlet hose (2) over drain pan.

WARNING
%
CHEMICAL EYE PROTECTION

4. Allow ail filter inlet hose (2) to drain fluids into drain pan.
5. Disconnect hose fitting (5) from male connector (6).

6. Remove oil filter inlet hose (2) and discard.

WARNING
%
CHEMICAL EYE PROTECTION

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

Change 1 0122002
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INSTALL DRIVE TRAIN ENGINE OIL FILTER INLET HOSE

WARNING
Uy o
CHEMICAL EYE PROTECTION

1. Apply sealing compound to threads on male connector (6) and elbow (4).

2. Position new ail filter inlet hose (2) between male connector (6) and elbow (4).
3. Install hosefitting (5) and tighten.

4. Instal hosefitting (3) and tighten.

5. Serviceengine oil crankcase. (TM 55-1945-205-24-3-2)

6. Start engine and check for leaks. (TM 55-1945-205-10-3)

7. Shut down engine. (TM 55-1945-205-10-3)

WARNING

as i

CHEMICAL EYE PROTECTION SLICK FLOOR

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

END OF WORK PACKAGE

012200 3/4 blank Changel






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

0123 00

UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN ENGINE OIL FILTER OUTLET HOSE
REPLACEMENT

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Pan, Drain (Item 24,\WP 0374 00)

Materials/Parts
Hose
(87373)
PN E27778-1

Sealing Compound (Item 26 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

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

Equipment Condition
Propulsion Module Ventilated.[(WP 0086 10)

REMOVE DRIVE TRAIN ENGINE OIL FILTER OUTLET HOSE.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % e e B
% 3 >s )

0123001

Changel



012300 TM 55-1945-205-24-3-1

2. Placedrain pan under ail filter outlet hose (2).

WARNING
= Fa
CHEMICAL EYE PROTECTION

3. Disconnect hose fitting (3) from elbow (4) and position ail filter outlet hose (2) over drain pan.

WARNING
%
CHEMICAL EYE PROTECTION

4. Allow oil filter outlet hose (2) to drain in drain pan.
5. Disconnect hose fitting (5) from male connector (6).

6. Remove ail filter outlet hose (2) and discard.

WARNING

= FE

CHEMICAL EYE PROTECTION

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

Change 1 0123002
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INSTALL DRIVE TRAIN ENGINE OIL FILTER OUTLET HOSE

WARNING
Uy e
CHEMICAL EYE PROTECTION

1. Apply sealing compound to threads on male connector (6) and elbow (4).

2. Position new oail filter outlet hose (2) between male connector (6) and elbow (4).
3. Install hosefitting (5) and tighten.

4. Instal hosefitting (3) and tighten.

5. Serviceengine oil crankcase. (TM 55-1945-205-24-3-2)

6. Start engine and check for leaks. (TM 55-1945-205-10-3)

7. Shut down engine. (TM 55-1945-205-10-3)

WARNING

<= @

CHEMICAL EYE PROTECTION SLICK FLOOR

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

END OF WORK PACKAGE
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0124 00

UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN ENGINE OIL FILTER ADAPTOR
REPLACEMENT

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Pan, Drain (Item 24,\WP 0374 00)

Materials/Parts
Adaptor
(72582)
PN 5704306

Sealing Compound (Item 26 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

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

Equipment Condition
Propulsion Module Ventilated.[(WP 0086 10)

REMOVE DRIVE TRAIN ENGINE OIL FILTER ADAPTOR

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % e e B
% 3 = 9

18 I

N

1

2. Placedrain pan under oil filter adaptor assembly.

0124001
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WARNING

o

CHEMICAL EYE PROTECTION

3. Loosen hosefitting (2) on ail filter inlet hose (3) and drain oil into drain pan.

WARNING
> i
CHEMICAL EYE PROTECTION

4. Loosen hosefitting (4) on oil filter outlet hose (5) and drain oil into drain pan.
5. Remove two elements (6) from adaptor (7).

6. Remove two male connectors (8) from adaptor (7).

7. Remove four hex nuts (9) from four studs (10).

8. Slide adaptor (7) off four studs (10).

9. Discard adaptor (7).

Change 1 012400 2
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WARNING
%
CHEMICAL EYE PROTECTION

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

INSTALL DRIVE TRAIN ENGINE OIL FILTER ADAPTOR

WARNING
%
CHEMICAL EYE PROTECTION

1. Apply sealing compound to threads on four studs (10).
2. Position new adaptor (7) over four studs (10).
3. Install four hex nuts (9) on four studs (10).

4. Tighten four hex nuts (9).

WARNING
%
CHEMICAL EYE PROTECTION

5. Apply sealing compound to threads on bottom of two male connectors (8).

6. Instal two male connectors (8) into adaptor (7).

WARNING

= P&

CHEMICAL EYE PROTECTION

7. Apply sealing compound to threads on bottom of adaptor (7).

8. Instal two elements (6) on adaptor (7).

0124003 Changel
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WARNING

«= i

CHEMICAL EYE PROTECTION

9. Apply sealing compound to threads on top of male connector (8) going into hose fitting (4).
10. Position ail filter outlet hose (5) and hose fitting (4) to male connector (8).

11. Tighten hose fitting (4) around male connector (8).

WARNING
<= ED

CHEMICAL EYE PROTECTION
12. Apply sealing compound to threads on top of male connector (8) going into hose fitting (2).

13. Position ail filter inlet hose (3) and hose fitting (2) on male connector (8).
14. Tighten hose fitting (2) around male connector (8).

15. Service engine crankcase oil. (TM 55-1945-205-24-3-2)

16. Start engine and check for leaks. (TM 55-1945-205-10-3)

17. Shut down engine. (TM 55-1945-205-10-3)

WARNING

a= i

CHEMICAL EYE PROTECTION SLICK FLOOR

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

END OF WORK PACKAGE

Change 1 0124004
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UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN HEATER HOSE
REPLACEMENT

THISWORK PACKAGE DELETED DUE TO CONFIGURATION CHANGE.

012500 1/2 blank Changel
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UNIT LEVEL MAINTENANCE
WARPING TUG
DRIVE TRAIN HEATER HOSE FEMALE QUICK DISCONNECT
REPLACEMENT

THISWORK PACKAGE DELETED DUE TO CONFIGURATION CHANGE.

0126 00 1/2 blank Changel
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0127 00

UNIT LEVEL MAINTENANCE
WARPING TUG
PUMP-JET BRAKING VALVE
REPLACEMENT

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\ WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Braking Valve Unit
(0XS19)
PN 1101910

Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Hydraulic System Pressure Vented. (WP 0136 10)

REMOVE PUMP-JET BRAKING VALVE

1. Position drain pan under braking valve unit (1).

0127001
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WARNING
%
CHEMICAL EYE PROTECTION VAPOR

2. Remove four hydraulic lines (2) from sides of braking valve unit (1).

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

3. Drain hydraulic fluid from the braking valve unit (1) into drain pan.

4. Removefour hex nuts (3), plain washers (4) and hex bolts (5) securing braking valve unit (1) to the braking valve
unit console (6).

5. Remove braking valve unit (1) and discard.

WARNING
eS| i
CHEMICAL EYE PROTECTION VAPOR

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

INSTALL PUMP-JET BRAKING VALVE

1. Position new braking valve unit (1) on braking valve unit console (6).

2. Install four hex bolts (5) through braking valve unit (1) and braking valve unit console (6).

3. Install plain washers (4) and hex nuts (3) securing braking valve unit (1) to braking valve unit console (6).
4. Tighten hex nuts (3).

5. Instal hydraulic lines (2) on braking valve unit (1).

6. Tighten al hydraulic line fittings.

Change 1 0127002
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WARNING
Eﬂ @
CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

7. Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.
8. Service hydraulic reservoir [[WP 0143 00)

9. Ventair from hydraulic system.[(WP 0136 00)
10. Perform operational check of pump-jet. [TM 55-1945-205-10-3)

END OF WORK PACKAGE

012700 3/4 blank Changel
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UNIT LEVEL MAINTENANCE

WARPING TUG
PUMP-JET GEARCASE
SERVICING
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Wrench, Torque (150-750 in. Ibs) (Item 52 \WWP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Apron, Utility (Item 11[WP 0374 00)

Pump, Oil Suction (Item 29 WP 0374 00)

Materials/Parts
Preformed Packing
(0XS19)
PN 1020506
L ubricating Oil, Gear (Item 14 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition

Propulsion Module Ventilated.[[WP 0086 10)
Powered Section Engine Hatch Removed.[(WP 0099 00)

SERVICE PUMP-JET GEARCASE

NOTE
The following procedure is typical for port and starboard pump-jets.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % e e B
% 3 = )

0128001 Changel
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0128 00

WARNING

EYE PROTECTION

CHEMICAL

2. Removetwelvecapscrews (2), washers(3), cover (4) and preformed packing (5) from top of pump-jet (6). Discard

preformed packing (5).

0.0’.0
0

=

.

&

N

0128 00 2

Change 1
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3. Insert tube of il suction pump (7) through opening in the top of the pump-jet (6) as deep as possible.

WARNING
%
CHEMICAL EYE PROTECTION
4. Pump old ail into container (8).
5. Remove suction pump (7).
WARNING
%
CHEMICAL EYE PROTECTION

6. Remove container and dispose of contentsin accordance with local procedures.

WARNING
%
CHEMICAL EYE PROTECTION

7. Fill the pump-jet gearcase with approximately 20 gallons (76 liters) of clean lubricating oil.
8. Check the oil level through the qil level glass (9). Adjust level as required.

9. Position new preformed packing (5) on top of pump-jet opening (6).

10. Secure cover (4) with twelve capscrews (2) and washers (3).

11. Torque capscrews (2) using the cross-method to 305 in. Ib (34.5 N-m).

WARNING
% E
CHEMICAL EYE PROTECTION SLICK FLOOR

12. Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.
13. Install powered section engine hatch. [WP 0099 00)

END OF WORK PACKAGE

012800 3/4 blank Changel
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UNIT LEVEL MAINTENANCE

WARPING TUG
PUMP-JET PRIMARY PLANETARY GEARBOX
SERVICING
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Apron, Utility (Item 11[WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
L ubricating Oil, Gear (Item 14 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

SERVICE PUMP-JET PRIMARY PLANETARY GEARBOX

NOTE

The following procedure is typical for port and starboard pump-jet primary
plantetary gearboxes.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

S O 50AMP / 24VDC @
¢

2 B2 O

o 1

N

1

2. Place adrain pan under filler/breather plug (2).

0129001 Changel
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3. Removefiller/breather plug (2) from the primary planetary gearbox (3).

CHEMICAL EYE PROTECTION

4. Removedrain plug (4) and drain oil into drain pan.

5. Inspect inside and outside of gearbox (3) for structural damage, corrosion or cracks.

WARNING

ki
o

CHEMICAL EYE PROTECTION

6. Install drain plug (4) on gearbox (3).

WARNING

ki
ol

CHEMICAL EYE PROTECTION

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

WARNING

bi
w

CHEMICAL EYE PROTECTION

8. Fill gearbox (3) with clean lubricating ail through filler/breather (2) until il level reaches the horizontal part of
the elbow tube on the filler breather (2).

Change 1 012900 2
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9. Install filler/breather plug (2).
10. Start engine. (TM 55-1945-205-10-3)
11. Check primary planetary gearbox (3) for leaks.

12. Shut down engine. (TM 55-1945-205-10-3)

WARNING
CHEMICAL EYE PROTECTION SLICK FLOOR

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

END OF WORK PACKAGE

012900 3/4 blank Changel






TM 55-1945-205-24-3-1 013000

DIRECT SUPPORT MAINTENANCE
WARPING TUG
PUMP-JET PRIMARY PLANETARY GEARBOX
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 46 \WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Apron, Utility (Item 1[WP 0374 00)
Brush, Stencil (Soft Bristle) (Item 3[WWP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts

Planetary Gearbox, Primary
(0XS19)
PN 1106760

Packing, Preformed
(0XS19)
PN 1001400

Grease, General Purpose (Item 10 WP 0373 00)

Cleaner (Item 5[\WWP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition

Hydraulic System Pressure Vented. WP 0136 10)
Pump-Jet Gearcase Drained.[[WP 0128 00)
Pump-Jet Hydro-Motor Removed [((WP 0133 00)

REMOVE PUMP-JET PRIMARY PLANETARY GEARBOX

NOTE

The following procedure is typical for the removal and installation of
primary planetary gearboxes.

1. Remove eight socket head cap screws (1) and lock washers (2).

0130001
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2. Position drain pan under all fittings when removing planetary gearbox (3).

WARNING

S baE] [

CHEMICAL EYE PROTECTION HEAVY OBJECTS

3. Lift the planetary gearbox (3) from the pump-jet (4).
4. Loosen set screw (5) and remove gear (6). Retain gear for reuse.

5. Remove preformed packing (7) and discard.

WARNING

« Fa

CHEMICAL EYE PROTECTION

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

013000 2
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INSTALL PUMP-JET PRIMARY PLANETARY GEARBOX

WARNING

< i

CHEMICAL EYE PROTECTION

Clean gear (6) and mounting services with cleaner and brush.
Ensure all surfaces are free of dirt or rust preventatives.
Install gear (6) on gearbox mount opening (8) and secure with set screw (5).

Tighten set screw (5).

WARNING

we| P

CHEMICAL EYE PROTECTION

Apply general purpose grease to preformed packing groove and install new preformed packing (7) on planetary
gearbox mounting base (9).

WARNING

I

HEAVY OBJECTS

Position the new gearbox (3) on the pump-jet (4) to facilitate reconnection of all lines.
Install eight lock washers (2) and socket head cap screws (1) to secure planetary gearbox (3) to the pump-jet (4).

Tighten screws (1).

WARNING

4B FE

CHEMICAL EYE PROTECTION SLICK FLOOR

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

10. Install pump-jet hydro-motor. (WP 0133 00

11. Service pump-jet gearcase[ (WP 0128 00

END OF WORK PACKAGE

0130 00 3/4 blank






TM 55-1945-205-24-3-1 013100

UNIT LEVEL MAINTENANCE

WARPING TUG
PUMP-JET AUXILIARY PLANETARY GEARBOX
SERVICING
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
L ubricating Oil, Gear (Item 14 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[(WP 0086 10)

SERVICE PUMP-JET AUXILIARY GEARBOX

NOTE
The following procedure is typical for port and starboard pump-jet auxiliary gearboxes.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % BEcmecr B
% 24 > o)

11—

N

1

2. Placedrain pan under filler/breather plug (2) on auxiliary planetary gearbox (3).

0131001 Changel



013100 TM 55-1945-205-24-3-1

3.  Removefiller/breather plug (2) from the auxiliary planetary gearbox (3).

WARNING

S bE

CHEMICAL EYE PROTECTION

4. Removedrain plug (4) and drain oil into drain pan.

5. Inspect outside of gearbox (3) for structural damage, corrosion or cracks.

WARNING
=1
CHEMICAL EYE PROTECTION
6. Install drain plug (4) in gearbox (3).
WARNING
=1
CHEMICAL EYE PROTECTION

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

Change 1 0131002
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0131 00

WARNING

< D

CHEMICAL

EYE PROTECTION

8. Fill gearbox (3) with clean lubricating oil through filler/breather (2) until oil level reaches the horizontal part of
the elbow tube on thefiller breather (2).

9. Install filler/breather plug (2).

10. Start engine. (TM 55-1945-205-10-3)

11. Check auxiliary planetary gearbox (3) for leaks.

12. Shut down engine. (TM 55-1945-205-10-3)

—

- =

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

END OF WORK PACKAGE

WARNING

£

EYE PROTECTION

013100 3/4 blank
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TM 55-1945-205-24-3-1 0132 00

DIRECT SUPPORT MAINTENANCE
WARPING TUG
PUMP-JET AUXILIARY PLANETARY GEARING
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 46 \WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Sun, Wind, and (Safety) (Item 15 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Apron, Utility (Item 1[WP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)
Brush, Stencil (Soft Bristle) (Item 3[WWP 0374 00)

Materials/Parts
Planetary Gearbox, Auxiliary
(0XS19)
PN 1109428
Packing, Preformed
(A4432)
PN 712770170
Cleaner (Item 5[\WWP 0373 00)
Grease, Automotive and Artillery (Item 8.WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Pump-Jet Gearcase Drained.[[WP 0128 00)

REMOVE PUMP-JET AUXILIARY PLANETARY GEARBOX

NOTE
The following procedure is typical for removal and installation of auxiliary gearboxes.

1. Remove eight cap screws (1) and lock washers (2).

0132001
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2. Position drain pan under all fittings before removing gearbox (3).

WARNING

«= bl [

CHEMICAL EYE PROTECTION HEAVY OBJECTS

3. Lift the gearbox (3) from the pump-jet (4).
4. Loosen set screw (5) and remove gear (6).

5. Remove preformed packing (7) and discard.

WARNING
< i
CHEMICAL EYE PROTECTION

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

0132002
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INSTALL PUMP-JET AUXILIARY PLANETARY GEARBOX

WARNING
0y o
CHEMICAL EYE PROTECTION

1. Clean gear (6) and mounting area with cleaner and brush.
2. Ensureall surfaces are free of dirt or rust.
3. Install gear (6) on gearbox shaft (8) and secure with set screw (5).

4. Tighten set screw (5).

WARNING
%
CHEMICAL EYE PROTECTION

5. Apply greaseto preformed packing groove and install new preformed gasket (7) on gearbox mounting base (8).

WARNING

«= bl [

CHEMICAL EYE PROTECTION HEAVY OBJECTS

6. Position new gearbox (5) on the pump-jet mounting base (8).
7. Install eight cap screws (1) and lock washers (2) to secure gearbox (3) to the pump-jet (4).

8. Tighten screws (1).

WARNING
CHEMICAL EYE PROTECTION SLICK FLOOR

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

10. Service pump-jet gearcase[(WP 0128 00)

END OF WORK PACKAGE

0132 00 3/4 blank






TM 55-1945-205-24-3-1 013300

DIRECT SUPPORT MAINTENANCE
WARPING TUG
PUMP-JET HYDRO-MOTOR
REMOVAL AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Item 46 \WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\ WP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition

Hydraulic System Pressure Vented. (WP 0136 10)
Powered Section Engine Hatch Removed.[(WP 0099 00)

REMOVE PUMP-JET HYDRO-MOTOR

NOTE
The following procedure is typical for the removal and installation of pump-jet hydro-motors.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

DISCONNECT
f O 50AMP / 24VDC O

2. Position drain pan under al fittings.

WARNING

5| PR

CHEMICAL EYE PROTECTION VAPOR

3. Disconnect hydraulic line maximum pressure hose (2) by unscrewing straight male stud fitting (3).

0133001 Changel
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4. Disconnect hydraulic pipe (4) at equal tee (5) and adjustabl e tee fitting (6).
5.  Remove adjustable tee fitting (6) from straight male stud fitting (7).

6. Disconnect hydraulic pipe (8) at equal tee (9) and adjustable tee fitting (10).
7. Remove adjustable tee fitting (10) from straight male stud fitting (11).

8. Removetwo hex screws (12) and lock washers (13).

9. Remove hydro-motor (14) from planetary gearbox (15).

WARNING

=l &

CHEMICAL EYE PROTECTION VAPOR

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

Change 1 0133002
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INSTALL PUMP-JET HYDRO-MOTOR
1. Position hydro-motor (14) on planetary gearbox (15).
2. Install two hex screws (12) and lock washers (13) in hydro-motor (14).

3. Tighten screws (12).

WARNING

= &

CHEMICAL EYE PROTECTION VAPOR

4. Instal adjustable teefitting (10) on straight stud male fitting (11).

5. Install hydraulic pipe (8) between adjustable tee fitting (10) and equal tee (9).

6. Install adjustable teefitting (6) on straight stud male fitting (7).

7. Install hydraulic pipe (4) between equal tee (5) and adjustabl e tee fitting (6).

8. Install hydraulic line maximum pressure hose (2) on straight male stud fitting (3).
9. Tighten all fittings.

WARNING

= PE Z]

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

10. Clean up any spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.
11. Install powered section engine hatch. (WP 0099 00

12. Vent air from hydraulic system. (WP.0136 00)

END OF WORK PACKAGE

013300 3/4 blank Changel






TM 55-1945-205-24-3-1 0134 00

UNIT LEVEL MAINTENANCE

WARPING TUG
PUMP-JET EXPANSION TANK
CLEANING
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Apron, Utility (Item 11[WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Preformed Gasket
(34712)
PN E27141
Cloth, Cleaning (Item 6. \WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

CLEAN PUMP-JET EXPANSION TANK

NOTE
The following procedure is typical for port and starboard pump-jet expansion tanks.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

50AMP / 24VDC O

&
% 3 > O

0134001 Changel
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2. Remove air vent plug (2) from top of the pump-jet expansion tank (3).

3. Position drain pan beneath expansion tank elbow (4).

WARNING
%
CHEMICAL EYE PROTECTION

4. Remove hose (5) from elbow (4) under expansion tank (3) and drain oil into drain pan.

WARNING
@
CHEMICAL EYE PROTECTION

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

6. Remove four hex head capscrews (6) securing cover (7) to top of expansion tank (3).

Change 1 0134002
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0134 00

10.

11

12.

13.

14.

15.

Remove cover (7) and preformed gasket (8).

Discard gasket (8).

Clean the interior of the expansion tank (3) with lint-free cloth.
Replace hose (5) on elbow (4).

Position new gasket (8) on top of expansion tank.

Position cover (7) on expansion tank (3).

Install four hex head capscrews (6).

Tighten four hex head capscrews (6).

Install the air vent plug (2).
WARNING

.S FE

CHEMICAL EYE PROTECTION

7

SLICK FLOOR

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

END OF WORK PACKAGE

013400 3/4 blank
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TM 55-1945-205-24-3-1

013500

UNIT LEVEL MAINTENANCE

WARPING TUG
PUMP-JET EXPANSION TANK
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Apron, Utility (Item 11[WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Expansion Tank Assembly
(34712)
PN E27113

Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE THE PUMP-JET EXPANSION TANK

NOTE

The following procedure is typical for removal and installation of pump-jet expansion tanks.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT
50AMP / 24VDC

% 4 B2

0135001

Changel
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2.

7.

Position drain pan beneath hydraulic hose (2).

WARNING

EYE PROTECTION CHEMICAL

Disconnect hydraulic hose (2) and elbow (3) from underside of tank (4).
Drain oil from hose (2) and tank (4) into drain pan.
Supporting tank (4), remove two hex nuts (5) and capscrews (6).

Remove expansion tank (4) and discard.

WARNING
%
EYE PROTECTION CHEMICAL

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

INSTALL THE PUMP-JET EXPANSION TANK

1

2.

Position new expansion tank (4) on mounts and attach with two capscrews (6) and hex nuts (5).
Tighten nuts (5).

Install elbow (3) on underside of tank (4).

Tighten elbow (3).

Install hose (2) on elbow (3).

Tighten hose (2).

Change 1 0135002
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WARNING
[ 0>y
EYE PROTECTION CHEMICAL SLICK FLOOR

7. Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.
8. Perform operational check of pump-jet. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

013500 3/4 blank Changel






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

0136 00

UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM
VENT AIR

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Protector, Hearing (Item 56 \WWP 0374 00)

Respirator, Air Filtering (Item 30\WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Hydraulic Measuring Kit (Item 61 WP 0374 00)

Materials/Parts
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

VENT AIR FROM HYDRAULIC SYSTEM

WARNING

EAR PROTECTION

NOTE

The following procedure is typical for venting air from both port and
starboard hydraulic systems.

1. Start engine.[(TM 55-1945-205-10-3)

2. Place drain pan under way-valve (1).

WARNING

CHEMICAL EYE PROTECTION

3. Onway-valve (1), remove test port cap (2) from test port (3).

0136001

Changel
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4. Connect one end of hose (4) to test port (3).

5. Place other end of hose (4) in adrain pan (5).

WARNING

CHEMICAL EYE PROTECTION

6. Slowly loosen test port’s connection (3) to allow oil to drain.

7. Manually operate way-valve handle (6) and monitor oil flowing out of hose.
8. When air bubbles are no longer visiblein oil, release way-valve handle (6).
9. Tighten test port connection (3).

10. Remove test hose (4).

11. Install test port cap (2).

WARNING

CHEMICAL EYE PROTECTION

12. Remove drain pan and dispose of contents per local procedures.

Change 1 0136 00 2
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13. Check oil level on level gauge (7) on hydraulic reservoir (8).

NOTE
If a hydraulic component was repaired or replaced, check hydraulic component for leakage.

14. Shut engine off. (TM_55-1945-205-10-3)

15. Service hydraulic reservoir. (WP 0143 00)

WARNING

= X

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

16. Clean up any spilled fluid with spill kit and dispose of spill kit waste per local procedures.

END OF WORK PACKAGE

0136 00 3/4 blank Changel






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

0136 10

UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM
VENT PRESSURE

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\ WP 037400)
Pan, Drain (Item 24,[\WP 0374 00)
Hydraulic Measuring Kit (Item 61 WP 0374 00)

Materials/Parts
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

VENT PRESSURE FROM HYDRAULIC SYSTEM

NOTE

This task is typical for venting pressure from both port and starboard hydraulic systems.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

i ( O 50AMP / 24VDC @
€ e

0136101

Changel



0136 10 TM 55-1945-205-24-3-1

2. Placedrain pan under the way-valve (1).

WARNING

S FE

CHEMICAL EYE PROTECTION

3. Ontheway-valve (2), remove the test port cap (3) from the test port (4).

WARNING

—

CHEMICAL EYE PROTECTION
4. Connect one end of atest hose (5) to test port (4).

WARNING
%
CHEMICAL EYE PROTECTION

5. Place other end of test hose (5) in adrain pan (6).

Change 1 0136102

VAPOR
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WARNING

S

CHEMICAL EYE PROTECTION

6. Slowly loosen the test port’s connection (4) to allow oil to drain under pressure.

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

7. Whentheoil pressureis relieved, close the test port (4).

WARNING
<= i
CHEMICAL EYE PROTECTION VAPOR
8. Removetest hose (5).
WARNING

ws| ¢l

CHEMICAL EYE PROTECTION VAPOR

9. Install thetest port cap (3).

WARNING

as| ¢

CHEMICAL EYE PROTECTION VAPOR

10. Remove drain pan and dispose of contents per local procedures.
11. Check oil level on the level gauge (7) on the reservoir (8).

12. Service hydraulic reservoir.[WP 0143 00)

0136103 Changel
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WARNING

<= @

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

13. Clean up any spilled fluid with spill kit and dispose of spill kit waste per local procedures.

END OF WORK PACKAGE

Change 1 0136104
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0137 00

UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM
ADJUSTMENT

INITIAL SETUP:

Test Equipment
Gage, Pressure, Dial Indicating (Item 11[\WP 0374 00)

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

Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Protector, Hearing (Item 56 \WWP 0374 00)

Respirator, Air Filtering (Item 30\WP 0374 00)

Wrench, Torque (10-250 in. Ibs) (Item 51 WP 0374 00)

Materials/Parts
Packing, Preformed
(D1572)
PN BH00114774
Qty 2
Cloth, Cleaning (Item 6. \WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Hydraulic System Pressure Vented. (WP 0136 10)

SET PRESSURE REGULATION

NOTE

The following procedure is typical for adjusting pressure both port and
starboard hydraulic systems.

Test gage assemblies are stowed in the operators cab.

1. Tag and disconnect wiring to solenoids on way-valve (1).

0137001
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WARNING

< D

CHEMICAL EYE PROTECTION VAPOR

2. Open test port (2) of way-valve (1) and connect pressure gage.

WARNING

2

EAR PROTECTION

3. Start the engine. (TM 55-1945-205-10-3)

4. Remove acorn nut (3) and preformed packing (4). Discard packing (4).
5. Loosen hex nut (5).

6. Turn set screw (6) by turning with hex socket head wrench.

7. Set pressure to 3046 PSI (210 bar).

8. Fully open way- valve (1) by moving handle (7) asfar aft as possible to obtain proper reading on pressure gage.

NOTE

One turn of set screw corresponds to 725 PSI (50 bar) within a pressure range of
290-3625 PSI (20-250 bar).

9. Increase pressure by turning set screw (6) clockwise and decrease pressure by turning set screw (6)
counterclockwise.

10. Holding set screw (6) in position with socket head wrench, secure set screw (6) in position using hex nut (5).

11. Install new preformed packing (4) and acorn nut (3).

Change 1 0137002
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0137 00

12. Tighten nut to atorque value of 15.4 ft |b.

13. Stop the engine. (TM 55-1945-205-10-3)

14. Remove the pressure gage and close the test port (2).
15. Connect wiring to solenoids on way-valve (1).

16. Remove tags on wiring.

END OF WORK PACKAGE

013700 3/4 blank
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0138 00

UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM FLOW
ADJUSTMENT

INITIAL SETUP:

Test Equipment
Gage, Pressure, Dial Indicating (Item 11[\WP 0374 00)

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

Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Protector, Hearing (Item 56 \WWP 0374 00)

Respirator, Air Filtering (Item 30\WP 0374 00)

Wrench, Torque (10-250 in. Ibs) (Item 51 WP 0374 00)

Materials/Parts
Ring
(D1572)
PN BH00114774

Cloth, Cleaning (Item 6. \WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

SET FLOW REGULATION

NOTE

The following procedure is typical for adjusting flow both port and
starboard hydraulic systems.

Test gage assemblies are stowed in the operators cab.

1. Opentest port (2) of way valve (1) and connect pressure gage.

0138001

Changel
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WARNING

2D

EAR PROTECTION

2. Start the engine. (TM 55-1945-205-10-3)

3. Ensure hydraulic pressure reading on pressure gage is 275 PSI (19 bar). If necessary, adjust the flow rate
asfollows:

a.  Remove acorn nut (3) and ring (4). Discard ring (4).
b. Loosen hex nut (5).

c. Setflow range by turning flow set screw (6) with socket wrench. Proper reading should be 19 bar (275 PSI).
Increase flow by turning screw clockwise. Decrease flow by turning screw counterclockwise.

d. Holding set screw (6) in position with socket head wrench, secure set screw (6) in position using
hex nut (5).

Change 1 0138002
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e. Install new ring (4) and acorn nut (3).
f.  Tighten nut to atorque value of 15.4 ft Ibs.
4. Stop the engine.|(TM 55-1945-205-10-3)
5. Remove the pressure gage and close the test port (2).

END OF WORK PACKAGE

013800 3/4 blank Changel






TM 55-1945-205-24-3-1 0139 00

UNIT LEVEL MAINTENANCE

WARPING TUG
HYDRAULIC STEERING SYSTEM
ADJUSTMENT
INITIAL SETUP:
Tools

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

Personnel Required
Engineer 88L

Equipment Condition

Propulsion Module Ventilated.[WP 0086 10)
Propulsion Module Dry-Docked.

Hydraulic System Pressure Vented. (WP 0136 10)
Hydraulic System Pressure Adjusted.[(WP 0137 00)
Hydraulic System Flow Adjusted [[WP 0138 00)

ADJUST HYDRAULIC STEERING SYSTEM

NOTE

The propulsion module should be elevated and placed on blocks to allow visual inspection
of the pump-jet position from beneath.

The following procedure is typical for adjusting the steering in both propulsion modules.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to ON.

A3 BREAKER PANEL

f go S0AMP | 24vDC @
% 2 >9 O

18 I

N

1

2. Position the pump-jet to the amidships position, asindicated on the thrust direction indicator on the middle
control panel Al.

3. Check the pump-jet discharge ports beneath the propulsion module to verify amidships position.

4. Check the pump-jet feedback unit dial indicator for amidships position. If thedial isoff center, proceed asfollows.

0139001 Changel
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a. Remove capscrews (2) securing housing cover (3) to the feedback unit (4).

b. Remove housing cover (3) to gain access to the dial indicator (5).

c. Loosen slotted cheese head screw (6) and move indicator (5) into proper alignment.

d. Tighten cheese head screw (6).

e. Position housing cover (3) on the feedback unit (4) and secure in place with capscrews (2).
f.  Tighten capscrews (2).

END OF WORK PACKAGE

Change 1 0139002
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR FLUID LEVEL
SENSOR SUBASSEMBLY
REMOVAL, TESTING AND INSTALLATION

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\WWP 0374 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

REMOVE HYDRAULIC SYSTEM RESERVOIR FLUID LEVEL SENSOR SUBASSEMBLY

NOTE

The following procedure is typical for the removal, testing and installation of
sensor subassemblies.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f go SOAMD | RAVEC @
% 34 B2 @

CAUTION

During sensor removal, precautions shall be taken to prevent damage to
electrical connection. Failure to comply could cause damage to equipment.

2. Turn adaptor (2) of the fluid level sensor subassembly (3) counterclockwise on top of hydraulic reservoir (4).

0140001 Changel
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WARNING

S Fa

CHEMICAL EYE PROTECTION VAPOR

3. Carefully remove the fluid level sensor subassembly (3) from the hydraulic reservoir (4).

Change 1 0140002
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014000

TEST HYDRAULIC SYSTEM RESERVOIR FLUID LEVEL SENSOR SUBASSEMBLY

1. Position disconnect circuit breaker (1) on A10 panel is positioned to ON.

2. Position MAIN circuit breaker (5) on propulsion module circuit breaker panel A6 to ON.

8.

9.

e e

fm [ &)
1 [
e :
S _ CAUTION
e THIS PANEL IS
PROPULSION MODULE CIRCUIT ° SUPPLIED BY MORE
O BREAKER PANEL AS
THAN ONE POWER
SOURCE
®

Move sensor float (6) to the lower limit of travel.

On the lower control panel A2 in the operators cab, check that HPU OIL LEVEL LOW red indicator light is on.

If noindicator light is on, replace fluid level sensor (7).

Move sensor float (6) to its upper limit of travel.

On the lower control panel A2 in the operators cab, check that HPU OIL LEVEL LOW red indicator light is off.

If indicator light is on, replace fluid level sensor (7).

Position MAIN circuit breaker (5) on propulsion module circuit breaker panel A6 to OFF.

10. Position disconnect circuit breaker (1) on A10 panel to OFF.

INSTALL HYDRAULIC SYSTEM RESERVOIR FLUID LEVEL

SENSOR SUBASSEMBLY

1

2. Turn adaptor (2) clockwise and tighten.

S Fa

CHEMICAL EYE PROTECTION

WARNING

VAPOR

Install fluid level sensor subassembly (3) into the top of the reservoir (4).

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

END OF WORK PACKAGE

014000 3/4 blank
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR TANK STRAINER
REMOVAL, CLEANING AND INSTALLATION

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\ WP 0374 00)
Brush, Stencil (Soft Bristle) (Item 3[WWP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts

Cloth, Cleaning (Item 6. \WP 0373 00)
Hydraulic Fluid, Petroleum Base (Item 11[\WP 0373 00)

Antiseize Compound (Item 3 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Hydraulic System Reservoir Drained.[[WP 0142 00)

REMOVE HYDRAULIC SYSTEM RESERVOIR TANK STRAINER

WARNING
@
CHEMICAL EYE PROTECTION VAPOR
NOTE

The following procedure is typical for both port and starboard hydraulic reservoirs.

1. Position adrain pan beneath the strainer (1).

0141001 Changel
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2. Remove two hose clamps (2) from the strainer coupling (3).
3. Remove hose (4) from strainer coupling (3).
4. Remove the strainer coupling (3) from the strainer (1).

5. Remove the strainer (1) from the reservoir (5) by turning counterclockwise.

WARNING
we| il
CHEMICAL EYE PROTECTION

6. Remove drain pan and dispose of contents in accordance with local procedures.
CLEAN HYDRAULIC SYSTEM RESERVOIR TANK STRAINER

1. Using lint free cloth and brush, clean strainer (1) of all accumulations of dirt and debris.

WARNING
we| Pl
CHEMICAL EYE PROTECTION VAPOR

2. Rinsestrainer (1) in clean oil.

Change 1 0141002
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INSTALL HYDRAULIC SYSTEM RESERVOIR TANK STRAINER

WARNING
== i
CHEMICAL EYE PROTECTION VAPOR

1. Apply antiseize compound to the threads of the strainer (1).
2. Install strainer (1) into side of reservair (5).

3. Tighten strainer (1).

4. Instal strainer coupling (3) on the strainer (1).

5. Tighten strainer coupling (3).

6. Place hose (4) over the strainer coupling (3).

7. Tighten the hose clamps (2)

8. Servicehydraulic system reservoir[[(WP 0143 00)

WARNING

S ba

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

9. Clean up spilled fluid with spill kit and dispose of spill kit waste in accordance with local procedures.
10. Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR
DRAINING AND CLEANING

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Brush, Stencil (Soft Bristle) (Item 3[WWP 0374 00)

Respirator, Air Filtering (Item 30\WP 0374 00)

Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Cloth, Cleaning (Item 6. \WP 0373 00)
Sealing Compound (Item 26 WP 0373 00)
Lubricating Oil, General Purpose (Item 15 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[(WP 0086 10)

DRAIN HYDRAULIC SYSTEM RESERVOIR

NOTE
The following procedure is typical for servicing both port and starboard hydraulic reservoirs.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

50AMP / 24VDC O

&
% 3 > O

0142001 Changel
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NOTE

Do not loosen hex head capscrew completely or the inspection cover bar will
fall into reservoir.

2. Loosen hex head capscrew (2) securing the inspection cover (3) to reservoir (4).

3. Slideinspection cover (3) to one side of reservoir opening until bar (5) isfreed from the edge.
4. Removeinspection cover (3).
5. Position drain pan beneath drain pipe (6).

6. Removedrain plug (7) from end of drain pipe (6).

WARNING

we| i

CHEMICAL EYE PROTECTION VAPOR

7. Drainoil out of the reservair (4) into drain pan.

Change 1 014200 2
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WARNING

i

]

CHEMICAL EYE PROTECTION VAPOR

8. Remove drain pan and dispose of contents in accordance with local procedures.
CLEAN HYDRAULIC SYSTEM RESERVOIR

1. Using cloth and a soft bristle brush, clean hydraulic reservoir (4) interior to loosen sludge.

WARNING

we| i

CHEMICAL EYE PROTECTION VAPOR

2. Rinsethereservoir (4) with clean lubricating oil.

3. Clean the underside of the inspection cover (3) using lint-free cloth.

FILL HYDRAULIC SYSTEM RESERVOIR

WARNING

)

i

EYE PROTECTION CHEMICAL

1. Apply sealing compound to drain plug (7).

2. Install drain plug (7) in drain pipe (6).

3. Service hydraulic system reservoir [{WP 0143 00)

4. Position the inspection cover (3) in top of the reservoir (4).

5. Tighten capscrew (2).

WARNING

=

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

6. Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.
7. Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR
SERVICING

INITIAL SETUP:

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

Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\WWP 0374 00)

Materials/Parts
Lubricating Oil, General Purpose (Item 15 WP 0373 00)

Personnel Required
Engineer 88L

Equipment Condition
Propulsion Module Ventilated.[WP 0086 10)

SERVICE HYDRAULIC SYSTEM RESERVOIR

NOTE

The following procedure is typical for servicing both port and starboard hydraulic reservoirs.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

f ( O 50AMP / 24VDC @
€ o

NOTE
If fluid level in the sight glass does not indicate full, the reservoir must be serviced.

2. Inspect the lubricating oil level through the sight glass (2) on the side of the reservoir (3).

0143001 Changel
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© © N o©

NOTE

Complete removal of cap screw will result in inspection cover bar falling into reservoir.

Loosen hex head cap screw (4) securing the inspection cover (5) to reservair (3).
Slide inspection cover (5) to one side of reservoir (3) until bar (6) is free from the edge.

Remove inspection cover (5).

WARNING

= &

CHEMICAL VAPOR EYE PROTECTION

Fill the reservoir (3) with lubricating oil.
Verify fluid level in sight gauge (2) indicates full.
Position the inspection cover (5) on top of the reservoir (3).

Tighten cap screw (4).

END OF WORK PACKAGE

Change 1 0143002
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM FILTER ELEMENTS

REPLACEMENT
INITIAL SETUP:
Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\WWP 0374 00)
Pan, Drain (Item 24,\WP 0374 00)

Materials/Parts
Element, Return Filter
(1572X)
PN GT4G10Y 6
Element, Pressure Filter
(1572X)
PN N10
Lubricating Oil, General Purpose (Item 15 WP 0373 00)
Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[[WP 0086 10)

REMOVE HYDRAULIC SYSTEM RESERVOIR RETURN FILTER ELEMENT

NOTE

The following procedure is typical for the removal and installation of
hydraulic filter elements.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f %@ Drscoecr B
% 94 > o)

0144001 Changel



0144 00 TM 55-1945-205-24-3-1
WARNING

S P

CHEMICAL EYE PROTECTION VAPOR

2. Turn cap (2) counterclockwise and remove from return filter housing (3).

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

3.  Remove element (4) from return filter housing (3) by turning clockwise and discard.

INSTALL HYDRAULIC SYSTEM RESERVOIR RETURN FILTER ELEMENT

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

1. Insert new return filter element (4) into return filter housing (3).

2. Install cap (2), turn clockwise to tighten.

Change 1 014400 2
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REMOVE HYDRAULIC SYSTEM HYDRAULIC PRESSURE FILTER

1. Hydraulic system pressure vented.[(WP 0136 10)

2. Position drain pan beneath hydraulic pressure filter bowl (5).

S
WARNING
%
CHEMICAL EYE PROTECTION VAPOR

3. Remove hydraulic pressure filter bowl! (5) from hydraulic manifold (6) by turning nut (7) on bottom of hydraulic
pressure filter bowl (5) counterclockwise.

WARNING

S FEl [R

CHEMICAL EYE PROTECTION VAPOR

4. Remove hydraulic pressure filter element (8) from inside hydraulic pressure filter bowl (5).

WARNING

S

CHEMICAL EYE PROTECTION VAPOR

5. Discard hydraulic pressure filter element (8).

0144003 Changel
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WARNING

S

CHEMICAL EYE PROTECTION VAPOR

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

INSTALL HYDRAULIC SYSTEM HYDRAULIC PRESSURE FILTER

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

1. Lubricatetheintegral seal of new hydraulic pressure filter element (8) with hydraulic oil.
2. Install new hydraulic pressure filter element (8) into hydraulic pressure filter bowl (5).
3. Position hydraulic pressure filter bowl (5) on hydraulic manifold (6).

4. Tighten hydraulic pressure filter bowl (5) on hydraulic manifold (6) using nut (7) on bottom of hydraulic pressure
filter (5) and turning clockwise.

5. Service hydraulic system reservoir [(WP 0143 00)

6. Ventair from hydraulic system.[(WP 0136 00)

WARNING

2 FE

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

7. Clean up spilled fluid with a spill kit and dispose of spill kit waste in accordance with local procedures.
8. Perform operational check of hydraulic system. (TM 55-1945-205-10-3)

END OF WORK PACKAGE

Change 1 0144004
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UNIT LEVEL MAINTENANCE

WARPING TUG
HYDRAULIC SYSTEM RESERVOIR
REPLACEMENT
INITIAL SETUP:
Tools

Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Men's and Women's (L eather Palm) (Item 13 WP 0374 00)
Sling, 8400 Ib 20 ft (Yellow) (Item 41, WP 0374 00)

Qty 2

Materials/Parts
Hydraulic Reservoir
(34712)
PN E26592

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Powered Section Exhaust Plenum Removed.[(WP 0092 00)
Powered Section Thruster Hatch Removed.[(WP 0100 00)
Hydraulic System Pressure Vented.[WP 0136 00)
Hydraulic System Reservoir Fluid Level Sensor Subassembly Removed [(WP 0140 00)
Hydraulic System Reservoir Tank Strainer Removed. [WP 0141 00)
Hydraulic System Reservoir Drained.[(WP 0142 00)
Hydraulic System Reservoir Filter Element Removed.[(WP 0144 00)
Hydraulic System Reservoir Breather/Filler Removed.[(WP 0147 00)
Hydraulic System Reservoir Sight Gauge Removed.[(\WP 0148 00)

REMOVE HYDRAULIC SYSTEM RESERVOIR

NOTE

The following procedure is typical for removal and installation of port or
starboard hydraulic reservoirs.

1. Remove ebow (1), drain pipe (2) and drain plug (3) from beneath hydraulic reservoir (4).

0145001
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~ P
©

2. Remove six hex nuts (5) and hex head cap screws (6) securing hydraulic reservoir (4) to the base supports (7).

WARNING

\M

HEAVY PARTS

3. Using crane and sling, remove the hydraulic reservoir (4).

0145002
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INSTALL HYDRAULIC SYSTEM RESERVOIR

WARNING

M

HEAVY PARTS

1. Using crane and dling, position new hydraulic reservoir (4) on the base supports (7).
2. Install six hex head cap screws (6) and hex nuts (5) to secure reservair (3) on the base supports (7).
3. Tighten hex head nuts (5).

4. Instal elbow (1), drain pipe (2) and drain plug (3) on bottom of reservair (4).

5. Instal hydraulic system reservoir sight gauge[(WP 0148 O0)

6. Install hydraulic system reservoir breather/filler. [WP 0147 00)

7. Instal hydraulic system reservoir filter element.[(WP 0144 O0)

8. Service hydraulic reservoir [[WP 0143 00)

9. Install hydraulic system reservoir tank strainer.

10. Install hydraulic system reservoir fluid level sensor subassembly.[(WP 0140 00)

11. Vent air from hydraulic system. [[WP 0136 00)

12. Install powered section thruster hatch.

13. Install powered section exhaust plenum assembly.[(WP 0092 00)

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

END OF WORK PACKAGE
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RETURN FILTER
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Pump, Oil Suction (Item 29 WP 0374 00)
Respirator, Air Filtering (Item 30\WP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)

Materials/Parts
Filter, Return
(34712)
PN GT4G10Y 6

Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[(WP 0086 10)

REMOVE HYDRAULIC SYSTEM HYDRAULIC RETURN FILTER ASSEMBLY

NOTE

The following procedure is typical for replacement of both port and
starboard hydraulic filters.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

S O 50AMP / 24VDC @
e E

0146 00 1 Changel



0146 00 TM 55-1945-205-24-3-1

NOTE
Complete removal of cap screw will result in inspection cover bar falling into reservoir.

2. Loosen hex head cap screw (2).

E
WARNING
CHEMICAL EYE PROTECTION VAPOR

3. Slideinspection cover (3) to one side of reservoir opening until inspection cover bar (4) is freed from edge of
opening of reservair (5).

4. Remove inspection cover (3), gasket (6) and bar (4) as a unit.

5. Position drain pan beneath return filter assembly (7).

]

WARNING

i

CHEMICAL EYE PROTECTION VAPOR

6. Loosen hose clamp (8).

Change 1 0146 00 2
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WARNING
%
CHEMICAL EYE PROTECTION VAPOR

7. Remove hose (9) from return filter assembly (7).

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

8. Drain hydraulic fluid from hose (9) into drain pan.

WARNING

S FE

CHEMICAL EYE PROTECTION

9. Using ail suction pump, pump sufficient hydraulic fluid from reservoir (5) into drain pan to permit access
to nuts (10).

10. Remove two nuts (10) and cap screws (11) from return filter assembly (7).

11. Remove return filter assembly (7) from reservoir (5) and discard.

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

12. Remove drain pan and dispose of contents in accordance with local procedures.
INSTALL HYDRAULIC SYSTEM HYDRAULIC RETURN FILTER ASSEMBLY
1. Position new return filter assembly (7) on reservoir (5).

2. Install two cap screws (11) and nuts (10) on return filter assembly (7) and tighten.
3. Position hose (9) on return filter assembly (7).

4. Tighten hose clamp (8).

5. Service hydraulic system reservoir [(WP 0143 00)

014600 3 Changel
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6. Position bar (4), gasket (6) and inspection cover (3) on reservair (5).
7. Tighten cap screw (2).

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

WARNING

= P

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

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

END OF WORK PACKAGE

Change 1 014600 4
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR BREATHER/FILLER
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\ WP 0374 00)

Materials/Parts
Breather/Filler
(34712)
PN Nab-1010-4

Cloth, Cleaning (Item 6. \WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[WWP 0086 10)

REMOVE HYDRAULIC SYSTEM RESERVOIR BREATHER/FILLER

NOTE

The following procedure is typical for the removal and installation of
hydraulic reservoir breather/fillers.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL

f % Decomey D)
% 2 e O
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2. Remove six cap screws (2) securing breather/filler (3) to top of hydraulic reservoir (4).

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

3. Remove breather/filler (3) from reservoir (4) and discard.

INSTALL HYDRAULIC SYSTEM RESERVOIR BREATHER/FILLER

WARNING
%
CHEMICAL EYE PROTECTION VAPOR

1. Position new breather/filler (3) on the top of the hydraulic reservoir (4).

2. Securethe breather/filler (3) to hydraulic reservoir (4) with six cap screws (2).
3. Tighten cap screws (2).

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

END OF WORK PACKAGE

Change 1 014700 2
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR SIGHT GAUGE
REPLACEMENT

INITIAL SETUP:

Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)
Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\ WP 0374 00)

Materials/Parts
Gauge, Level
(24364)

PN G605-06-Y-1

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Hydraulic System Reservoir Drained. (WP 0141 00)

REMOVE HYDRAULIC SYSTEM RESERVOIR SIGHT GAUGE

NOTE

The following procedure is typical for the removal and installation of hydraulic
reservoir sight gauges.

1. Remove two hex nuts (1) securing sight gauge (2) to the side of hydraulic reservoir (3).

0148001 Changel
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WARNING
= R
CHEMICAL EYE PROTECTION VAPOR

2. Remove sight gauge (2) from reservoir (3) and discard.

INSTALL HYDRAULIC SYSTEM RESERVOIR SIGHT GAUGE

WARNING
== FRa
CHEMICAL EYE PROTECTION VAPOR

1. Position new sight gauge (2) on the top of the hydraulic reservoir (3).

2. Securethe sight gauge (2) to hydraulic reservoir (3) with two hex nuts (1).
3. Tighten hex nuts (1).

4. Service hydraulic system reservoir[(WP 0143 00)

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

END OF WORK PACKAGE

Change 1 014800 2
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UNIT LEVEL MAINTENANCE
WARPING TUG
HYDRAULIC SYSTEM RESERVOIR TO HYDRAULIC
PUMP SUCTION HOSE

REPLACEMENT
INITIAL SETUP:
Tools
Tool Kit, General Mechanic's (Rail and Marine) (Item 47[\WP 0374 00)
Gloves, Chemical (Item 124 WP 0374 00)

Goggles, Industrial (Chipping, Chemical) (Item 14, WP 0374 00)
Respirator, Air Filtering (Item 30\WP 0374 00)
Pump, Oil Suction (Item 29 WP 0374 00)
Pan, Drain (Item 24,[\WP 0374 00)
Qty 2

Materials/Parts
Hose, 1v41D
(34712)

PN 18FT-881-20

Spill Clean-Up Kit, Hazardous Material (Item 28 WP 0373 00)

Personnel Required
Engineer 88L

References
TM 55-1945-205-10-3

Equipment Condition
Propulsion Module Ventilated.[(WWP 0086 10)

HYDRAULIC SYSTEM RESERVOIR TO HYDRAULIC PUMP SUCTION HOSE

NOTE

The following procedure is typical for both port and starboard hydraulic reservoir to
hydraulic pump section hoses.

1. Verify disconnect circuit breaker (1) on A10 panel is positioned to OFF.

A3 BREAKER PANEL
DISCONNECT

S O 50AMP / 24VDC @
e E
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2. Placedrain pans beneath hydraulic pump (2) and hydraulic reservoir (3).

WARNING
%
CHEMICAL EYE PROTECTION VAPOR
3. Loosen hose clamps (4).
WARNING
%
CHEMICAL EYE PROTECTION VAPOR

4. Remove hose adaptor (5) from hydraulic pump (2).
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WARNING
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CHEMICAL EYE PROTECTION
5. Remove hose (6).
WARNING
CHEMICAL EYE PROTECTION

6. Tilt hose (6) and drain hydraulic fluid into drain pan.

WARNING
%
CHEMICAL EYE PROTECTION

7. Remove filter tank adaptor (7) from strainer (8).

WARNING

=

CHEMICAL EYE PROTECTION

8. Removefilter tank adaptor (7) from hose (6).
9. Remove hose clamps (4) from hose (6).

10. Discard hose (6).

WARNING
<= i
CHEMICAL EYE PROTECTION

11. Remove drain pans and dispose of contentsin accordance with local procedures.
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INSTALL HYDRAULIC SYSTEM RESERVOIR TO HYDRAULIC PUMP
SUCTION HOSE

1

2.

9.

Position hose clamps (4) on new hose (6).

Install filter tank adaptor (7) in hose (6).

Position hose (6) between hydraulic pump (2) and hydraulic reservoir (3).
Install filter tank adaptor (7) in strainer (8) and tighten.

Install hose adaptor (5) on hydraulic pump (2) and tighten.

Tighten hose clamps (4).

Service hydraulic system reservoir [(WP 0143 00)

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

WARNING

4 FE

CHEMICAL EYE PROTECTION VAPOR SLICK FLOOR

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