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WARNING SUMMARY

FIRST AID

Although the 128" Large Tug is normally assigned a medic, first aid is still an important skill for all crewmembers. The
ability to promptly administer first aid to another crewmember could mean the difference between life and death for that
crewmember. First aid procedures for soldiers are contained in FM 4-25.11.

WARNING SUMMARY CONTENT

This warning summary contains general safety warnings and hazardous materials warnings that must be understood and
applied during operation and maintenance of this vessel and its equipment. Failure to observe these precautions could result
in serious injury or death to personnel. Also included are explanations of safety and of hazardous materials used within the
technical manual.

BATTERIES

L~ 2

Batteries are filled with a sulfuric acid based electrolyte. This electrolyte is extremely corrosive
to human tissue and to many other materials. Chemical protective gloves, goggles, faceshield,
and an apron must be worn at all times when batteries are being serviced. If electrolyte comes in
contact with clothing or other material, wash the affected area with large volumes of fresh water.
If electrolyte comes in contact with the skin, flush the area with large volumes of water. If the
electrolyte comes in contact with the eyes, flush them with large volumes of water. Continue
flushing the affected area until medical assistance arrives. Failure to comply can result in death
or serious injury.

Batteries produce hydrogen gas. This gas is explosive. Keep the work area free of sparks, open
flame, and excessive heat. Take care to prevent conductive metal tools from arcing between the
positive and negative terminals. Failure to comply with these precautions can result in death or
serious injury.

CHLORINE AND BROMINE STORAGE AND HANDLING

L~ 2

Chlorine and the Water Demineralizer Cartridge (NSN 4610-01-022-9970) which contains the
chemical Bromine may not be stored together. Both chemicals, Chlorine and Bromine, must
follow the Federal HAZCOM standard (29 CFR 1910.1200) along with the Material Safety
Data Sheet (MSDS) for each chemical. Failure to comply could result in injury or death.
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CONFINED SPACE ENTRY

Only properly trained personnel may enter confined spaces, or act as entry supervisors and/or
attendants for those working in confined spaces. Before entering into a confined space, the
space must be cleared for entry and a Confined Space Entry Permit must be secured. All entry
into confined spaces must be in accordance with the Organizational Confined Space Entry Stan-
dard Operating Procedure and FM 55-502. Entry into an uninspected confined space may result
in death or serious injury to personnel.

DIESEL FUEL

L/
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Fuel vapors are explosive. Fuel is flammable. Before fueling the tanks or transferring fuel,
ensure that firefighting equipment is immediately available for use in case of fire emergency. Do
not smoke or allow smoking, or any other open flame in the vicinity of the fueling operation.
Wipe clean any fuel spillage and dispose of spilled fuel in accordance with the appropriate local
regulations. A fueling watch supervisor shall be stationed to ensure compliance with fueling
safety procedures. Failure to comply can result in death or serious injury.

Avoid prolonged exposure of the skin to diesel fuel. Chemical protective gloves and goggles
must be worn whenever handling diesel fuel or parts which are saturated with diesel fuel. Fail-
ure to comply can result in death or serious injury.

ELECTRICAL

Replace or repair components only after the affected circuit has been secured, locked out, and

tagged out (FM 55-502). Performing replacement or repair with the circuit energized may result
in serious injury or death.

Take great care when working around energized electrical equipment. Contact between unpro-
tected body parts and electrical conductors can cause serious injury or death. Do not wear jew-
elry or other conductive items while servicing energized electrical equipment. Failure to comply
with these precautions can cause serious injury or death.

¢

All crewmembers working in the galley area must wear Army Hearing Protection Devices (HPDs)
and ensure that the galley doors remain closed. Failure to comply could result in injury.

GALLEY NOISE HAZARD
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GAYLORD VENTILATION AND FIRE SUPPRESSION SYSTEM

)

In the event that the Gaylord Ventilation and Fire Suppression system is activated and exposure
to the fire suppressant occurs, all personnel exposed should immediately wash out the eyes and
shower to remove residual material. Failure to comply could result in injury or death.

HOT WORK, WELDING, AND GRINDING

45 || 4k

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel. These hot particles can also ignite fires in the
work area and in adjacent spaces. During and after removal, the work area will be very hot.
Wear protective goggles, gloves, and/or apron at all times during cutting and grinding opera-
tions. A fire watch must be posted whenever grinding or cutting operations re taking place.
Failure to comply with this warning can result in serious injury or death to personnel.

Grinding, needling, and chipping operations produce high velocity flying debris which can
become lodged in the skin or in the eyes. Grinding, needling, and chipping in confined spaces
can result in debris flying from unexpected directions. All personnel working in the area must
wear protective eyewear, gloves, and long sleeves when performing grinding, needling and
chipping operations. Failure to comply can result in death or serious injury to personnel.

Removing components by means of wire brushing produces flying particles. These particles
can cause serious injury to personnel. Protective goggles, gloves, and long sleeves must be
worn at all times during wire brushing operations. Failure to comply with this warning can
result in serious injury to personnel.
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Unprotected exposure to arc welding rays can cause serious eye damage and radiation burns to
the skin. Never perform arc welding operations without using appropriate eye and skin protec-
tion. Failure to comply can result in death or serious injury.
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LIFTING OPERATIONS AND HEAVY LOADS
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All personnel in the vicinity of lifting operations should wear appropriate safety equipment
including gloves, hard hat, and safety shoes. Death or serious injury can result from failure to
heed this warning.

Heavy loads can crush. Do not allow any body parts to come under the load or between the load
and a stationary object. Death or serious injury can result.

Heavy loads can crush. Use a minimum of two crewmembers to lift and hold heavy loads. Do
not allow any body parts to come under the load or between the load and a stationary object.
Failure to comply can result in serious injury or death.

LOCKING HARDWARE

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking nuts,
cotter pins, and lockwire can result in undetected loosening of fastening hardware causing cata-
strophic component failure resulting in death, injury, or damage to equipment. In accordance
with TB 43-0218, ensure that all locking hardware is discarded upon removal and replaced with
new.

MACHINE GUN NOISE HAZARD

¢

During M2 caliber 0.50 weapons firing, all personnel standing outside on deck must wear Army
Hearing Protection Devices (HPDs). Failure to comply with this warning could result in serious
injury.

OILS AND CLEANING SOLVENT

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can cause
serious injury. Always wear chemical protective gloves and goggles when handling hydraulic
fluid, engine oil, and cleaning solvents. Failure to comply can result in death or serious injury.

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning sol-
vent in the vicinity of spark, open flame, or excessive heat. Do not use cleaning solvent in
unventilated spaces. Failure to comply can result in death or serious injury.
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PRESSURIZED LINES

Hydraulic hoses and lines may be under pressure. Relieve pressure by operating the appropriate
control valve, if possible. Loosen fittings on hose lines slowly. Allow oil to run around threads
of fitting, releasing pressure before disconnecting fitting. Releasing pressurized oil suddenly
may cause death or severe personal injury.

RADIATION, RADIO ANTENNAS

(((@))) -

Inspecting antennas with the INSA, radars, transceivers and receiver-transmitters turned on
presents a radiation hazard. Ensure all transceivers and receiver-transmitters are turned off prior
to inspecting antennas. Ensure that the appropriate circuit breaker has been secured, locked out,
and tagged out (see WP 0008) in accordance with FM 55-502. Failure to comply could result in
injury or death.

ROTATING EQUIPMENT

Use extreme caution when working around rotating components. Do not allow hands or tools to
come in contact with the rotating components. Do not wear loose clothing, jewelry, or anything
else which might become entangled in the rotating components. Failure to comply can result in
death or serious injury.

SAFETY HARNESS

Ensure that a safety harness is worn when inspecting antennas. Failure to comply could result in
injury or death.

SEWAGE

Sewage is a common mode of transmission for parasitic organisms that may have the capability
of causing communicable diseases. Chemical protective gloves and a protective apron should
be worn to help prevent contact with sewage. After coming in contact with sewage or contami-
nated equipment, be sure to clean yourself with a disinfectant soap. Avoid sewage contact with
skin abrasions, punctures, cuts, and other open wounds. Wipe up and clean any spills and/or
contaminated equipment using a disinfectant soap. Failure to comply can result in death or
serious illness.
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SEWAGE (CONTINUED)

Al

Toxic and flammable vapors are generated in the sewage system. Provide ventilation from out-
side source. Avoid open flames and prolonged breathing of fumes. Failure to comply can result
in death or serious injury.

Toxic and flammable vapors are generated in the sewage system. Provide ventilation from an
outside source. Avoid open flames and prolonged breathing of fumes. Failure to comply can
result in death or serious injury.

EXPLANATION OF SAFETY WARNING ICONS

—~ BIOLOGICAL - abstract symbol bug shows that a material may contain bacteria or viruses that
\ j present a danger to life or health.

CHEMICAL - drops of liquid on hand show that the material will cause burns or irritation
to human skin or tissue.

CRYOGENIC - hand in block of ice shows that the material is extremely cold and can
injure human skin or tissue.

EAR PROTECTION - headphones over ears show that noise level will harm ears.

ELECTRICAL - electrical wire to arm with electricity symbol running through human body shows
that shock hazard is present.

: m ELECTRICAL - electrical wire to hand with electricity symbol running through hand shows that
t shock hazard is present.
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EXPLANATION OF SAFETY WARNING ICONS (CONTINUED)

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

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

N \é‘i §

FALLING PARTS - arrow bouncing off human shoulder and head shows that falling parts present
a danger to life or limb.
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FIRE - flame shows that a material may ignite and cause burns.

FLYING PARTICLES - arrows bouncing off face show that particles flying through the air will harm
face.

FLYING PARTICLES - arrows bouncing off face with face shield show that particles flying through the
air will harm face.

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

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

HEAVY PARTS - foot with heavy object on top shows that heavy parts can crush and harm.
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EXPLANATION OF SAFETY WARNING ICONS (CONTINUED)

B

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

HEAVY PARTS - heavy object pinning human figure against wall shows that heavy, moving parts
present a danger to life or limb.

HELMET PROTECTION - arrow bouncing off head with helmet shows that falling parts present a
danger.

HOT AREA - hand over object radiating heat shows that part is hot and can burn.

*

LASER LIGHT - laser light hazard symbol indicates extreme danger for eyes from laser
beams and reflections.

fo M |2 (o2

MOVING PARTS - human figure with an arm caught between gears shows that the moving parts of
the equipment present a danger to life or limb.

MOVING PARTS - hand with fingers caught between gears shows that the moving parts of the equip-
ment present a danger to life or limb.

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

POISON - skull and crossbones show that a material is poisonous or is a danger to life.
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EXPLANATION OF SAFETY WARNING ICONS (CONTINUED)

RADIATION - three circular wedges show that the material emits radioactive energy and can injure

‘ human tissue.

RADIO TRANSMISSION WARNING - Radiating lines from a radio antenna indicate the danger of
radiation and electric shock hazards are present.

SHARP OBJECT - pointed object in hand shows that a sharp object presents a danger to limb.

SHARP OBJECT - pointed object in hand shows that a sharp object presents a danger to limb.

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

Ol
\I. SHARP OBJECT - pointed object in foot shows that a sharp object presents a danger to limb.

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

i/j blank
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LIST OF EFFECTIVE PAGES/WORK PACKAGES
Date of original issue for this manual is:
Original 30 NOVEMBER 2005

TOTAL NUMBER OF PAGES FOR FRONT AND REAR MATTER IS 76 AND TOTAL
NUMBER OF WORK PACKAGES IS 308 CONSISTING OF THE FOLLOWING:

Page/WP * Change Page/WP

No. No. No.

Front COVEN .....cooiiiiiieeiee e 0 WP 0037 00 (8 PUS) +-vevvereererreerenrenienienienienaens 0
Al e 0 WP 0038 00 (6 PUS) «-vvvrvererrerenrerenrerinreenreeas 0
JhlanK oo 0 WP 0039 00 (6 PUS) «-vevvereerermeerenenrenienienienaens 0
AD 0 WP 0040 00 (24 PUS) +vvevererrerenreenreinreieinenens 0
1= X i 0 WP 0041 00 (2 PJS) «-veveverermerenmerenieenreienreens 0
Chp 1 title page....cccoevevvenininiiieiiece 0 Chp 2 title page.....cocooveveeiiiieisececee 0
WP 0001 00 (8 PGS) +vvveverrererrerenreenreenreennes 0 WP 0042 00 (6 PJS) «-vveverermererrerenieenreenieens 0
WP 0002 00 (2 PJS) +vvvererrerenrerenreenreenreennes 0 WP 0043 00 (4 PJS) «veververermerenrerenreinreieneens 0
WP 0003 00 (4 PJS) +vvvererrerenrerenreenreenreennes 0 WP 0044 00 (4 PJS) «veververermerenmeenreenreieaneens 0
WP 0004 00 (4 PJS) -vvrvererrererreeireenreeareiennes 0 WP 0045 00 (4 PJS) «veververermerenreenieinreieaeens 0
WP 0005 00 (4 PJS) -vevererrerenreenreenreenreennes 0 WP 0046 00 (4 PJS) «.vevevererrerenrerenieenreienreens 0
WP 0006 00 (6 PJS) +vvvererrererrerenreenreenreennes 0 WP 0047 00 (4 PJS) «veververermerenreenreenreienreens 0
WP 0007 00 (14 PQS) vveveververermerirreiirieiinnenns 0 WP 0048 00 (4 PJS) «.vevvvererrerenrerenieinreienreens 0
WP 0008 00 (14 PJS) -vvevevervarermerirreienieiinnenns 0 WP 0049 00 (4 PJS) «veververerrerenreenreenreienenens 0
WP 0009 00 (6 PJS) +vvvererrererrerenreenreenreennes 0 WP 0050 00 (4 PJS) «-veveverermerenrerenieenreieareens 0
WP 0010 00 (16 PJS) -vverveververermerirvaierierereanns 0 WP 0051 00 (4 PJS) «-veveverermerenrerenreenreenreens 0
WP 0011 00 (8 PUS) «vvrvevevererreenieesieneeieneenns 0 WP 0052 00 (4 PJS) «-veveverermerenrerenieenreienenens 0
WP 0012 00 (6 PUS) +vvvererrererrerenreenreinreennes 0 WP 0053 00 (4 PJS) «-veveverermerenrerenreenreienneens 0
WP 0013 00 (10 PQS) -vverveververermerirmaieriererienns 0 WP 0054 00 (4 PJS) «veververermerenmerenieeneienneens 0
WP 0014 00 (2 PJS) +vvveverrererrerenreenreenreennes 0 WP 0055 00 (4 PJS) «-veveverermerenrerenieenreieneens 0
WP 0015 00 (4 PJS) -eververerrerenreenreenreenreennes 0 WP 0056 00 (8 PJS) «.vvevererverenrerenreinreienienens 0
WP 0016 00 (2 PJS) +vvvererrerenrerenreenreenreennes 0 WP 0057 00 (6 PJS) «-veveverermerenrererieenreenreens 0
WP 0017 00 (2 PJS) +vevererrererreenreenieenreennes 0 WP 0058 00 (26 PUS) +vvvererrererrererreenreenrenens 0
WP 0018 00 (8 PUS) +vvveverererrererreenreinreennes 0 WP 0059 00 (12 PQS) +vvvererrererrerenreenreennenens 0
WP 0019 00 (6 PJS) +vvveververerrerenreenreinreennes 0 WP 0060 00 (2 PJS) «-veveverermerenrererreenreennenens 0
WP 0020 00 (4 PJS) -vvvererrerenreenreenreeareennes 0 WP 0061 00 (4 PJS) «vevevererrerenmerenieenreenreens 0
WP 0021 00 (4 PJS) +vvevererrerenreenreenrerenreennes 0 WP 0062 00 (2 PJS) «-veveverermerenmererreenreenenens 0
WP 0022 00 (2 PJS) +vvrvererrerenreenreenreenreennes 0 WP 0063 00 (4 PJS) «-vevevererrerenrerenieenreienneens 0
WP 0023 00 (4 PJS) +vvveverrerenreinreenreienreennes 0 WP 0064 00 (6 PJS) «-vevvvererrerenrererieenreienieens 0
WP 0024 00 (4 PJS) +evvvvererrerenreinreenreeareennes 0 WP 0065 00 (12 PGS) +vvrvererrererrerenreinreennenens 0
WP 0025 00 (4 PJS) -vvrvererrerenreinreeneenreennes 0 WP 0066 00 (2 PJS) «-vevevererrerenrerenieenreenreeas 0
WP 0026 00 (8 PUS) +vvveverrererrererreenreinreennes 0 WP 0067 00 (4 PJS) «.vevevererrerenrerenieenreienneens 0
WP 0027 00 (4 PJS) +vvrvererrerenreenreeneenreennes 0 WP 0068 00 (6 PJS) «-vvvverervererrererrerenreenrenens 0
WP 0028 00 (6 PUS) +vvveverrererrererreenreenreennes 0 WP 0069 00 (8 PJS) «.vvvverervererrererieinieearenens 0
WP 0029 00 (10 PGS) -vververerverermerirmeierieiireenns 0 WP 0070 00 (4 PJS) «vevvrvererrerenrerenreenreienreens 0
WP 0030 00 (6 PJS) +vvvererrererrerenrerenreenreennes 0 WP 0071 00 (4 PJS) «veververerrerenrerenieenreienneens 0
WP 0031 00 (2 PJS) +vevererrererrerenreenrerenreennes 0 WP 0072 00 (6 PJS) «-vevevererrerenrererreenreenreens 0
WP 0032 00 (10 PGS) -vvervververermerirmaieriereneanns 0 WP 0073 00 (4 PJS) «veververerrerenreenieenreenreens 0
WP 0033 00 (10 PQS) -vverveveveremerirmeierierirnenns 0 WP 0074 00 (4 PJS) «veververermerenreenreenreieareens 0
WP 0034 00 (2 PJS) +vvvererrerenreenreenreenreennes 0 WP 0075 00 (4 PJS) «veververerrerenrerenieenreienneens 0
WP 0035 00 (8 PJS) +vvveverrererrerenreenreenreennes 0 WP 0076 00 (6 PJS) «.vvevererrererrererierinreenrenens 0
WP 0036 00 (4 PJS) -vvvererrerenrerenreenreesreennes 0 WP 0077 00 (4 PJS) «veververerrerenreienieenreienreens 0

*  Zero in this column indicates an original page or work package

A
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LIST OF EFFECTIVE PAGES/WORK PACKAGES (continued)

Page/WP * Change Page/WP

No. No. No.

WP 0078 00 (4 PUS) «veeveevenrerierienienierieseenennens 0 WP 0127 00 (2 PJS) «vevvvererverenrerenreenreienneens
Chp 3 title page....ccoceoveniiiniiiiice 0 WP 0128 00 (4 PJS) «-vevvvererrerenrerenreenreieareens
WP 0079 00 (2 PUS) «vveveerenrenrerienienierieseeneneas 0 WP 0129 00 (4 PJS) «veveverermerenreenreenreeareens
WP 0080 00 (4 PUS) «vveveevearenrerienienierieneenenneas 0 WP 0130 00 (4 PJS) «-veveverermerenmerenreenreenreens
WP 0081 00 (44 PJS) vevvrvererearirierirennreninrenns 0 WP 0131 00 (6 PJS) «-vvevererrerenrererreenreenrenens
WP 0082 00 (12 PJS) voververererreriernreninrenenrenns 0 WP 0132 00 (4 PJS) «vevevererrerenmerenreenreieaneens
WP 0083 00 (10 PJS) vvvrvrvererrrinrirenrarenrnreenas 0 WP 0133 00 (8 PUS) «-vvevererverenrerenrerenreienreneas
WP 0084 00 (14 PJS) vevervrrererrrreerirennrenrnrenns 0 WP 0134 00 (4 PJS) «veververermerenreenreenreiearenens
Chp 4 title page....cccoevvvenininiiiice 0 WP 0135 00 (4 PUS) «-ververeeerneeienenienienienieneens
WP 0085 00 (2 PUS) «-vveveeverrerrerienienierieneenenneas 0 WP 0136 00 (4 PJS) «-veveverermerenrerenreenreienrenens
WP 0086 00 (2 PUS) «-vveveeverrerrerieneenierieseenennens 0 WP 0137 00 (2 PJS) «veveverermerenmerenreenreenneens
WP 0087 00 (2 PUS) -evrvvereerererreererieiesenenenes 0 WP 0138 00 (2 PJS) «-vevvvererrerenrererreenreenrenens
WP 0088 00 (2 PUS) «-vveveeververrereenienierieseenenneas 0 WP 0139 00 (2 PJS) «-vevvvererrerenmerenreenreeareeas
WP 0089 00 (2 PUS) «vveverververrereenienierieseenenneas 0 WP 0140 00 (2 PJS) «-veveverermerenmerenreenreienreens
WP 0090 00 (4 PUS) «veeveererrenrerienienierieneenenneas 0 WP 0141 00 (4 PJS) «veververerrerenmeenreenreiearenens
WP 0091 00 (2 PUS) «-vveveerenrerrereenienierieneeneneas 0 WP 0142 00 (14 PGS) +evvrvervirerenreenreenreeanenens
WP 0092 00 (2 PUS) «veeveevenrerrereeneenierieseenenneas 0 WP 0143 00 (6 PJS) «-veveverermerenrererieenreenreens
WP 0093 00 (4 PUS) «vvereerenrenrerieneenierieseenennens 0 WP 0144 00 (6 PUS) «.veveverermerenmerenreenreienrenens
WP 0094 00 (18 PJS) vvvrvrvererrrrenrirennrerrerennas 0 WP 0145 00 (4 PJS) «veververermerenreenreeneieaneens
WP 0095 00 (4 PUS) «vveveererrenrerienienierieseenennens 0 WP 0146 00 (4 PJS) «veververermerenrerenmeenreieneens
WP 0096 00 (4 PUS) «vveveereererrerienienierieseeneeneas 0 WP 0147 00 (4 PJS) «veververerrerenreenieenreienreens
WP 0097 00 (6 PUS) «-vveververrerrerienrenierieseenenneas 0 WP 0148 00 (4 PJS) «vevvrvererrerenmerenieenreienneens
WP 0098 00 (4 PUS) «veeveeverrerrereenienierieseenennens 0 WP 0149 00 (4 PJS) «veververermerenrerenreenreieaneens
WP 0099 00 (14 PUS) -v-vvrrereerererieeerrsierenenes 0 WP 0150 00 (4 PJS) «-veveverermerenrerenreenreenreens
WP 0100 00 (6 PUS) «-vveveeververreriemienieriereenennens 0 WP 0151 00 (2 PJS) «-veveverermerenrerenieenreenneens
WP 0101 00 (6 PUS) «vveveeverrerreriemveneerieneenennens 0 WP 0152 00 (2 PJS) «-vevevererrerenrerenieinreeneens
WP 0102 00 (6 PUS) «vveverververreriemvenierieseenennens 0 WP 0153 00 (6 PUS) +-vvvverermerenmererieenreenienens
WP 0103 00 (6 PUS) «-vveveeverrerrereemeenierieneenennens 0 WP 0154 00 (4 PJS) «veververerrerenrerenreenreienneens
WP 0104 00 (4 PUS) «veereevearenrerienienierieneeneneas 0 WP 0155 00 (6 PJS) «-vvvvererrerenmerirreenreenreens
WP 0105 00 (4 PUS) «vveveevenrerreriemienierieneeneneas 0 WP 0156 00 (4 PJS) «-veveverermerenrerenieenreienneens
WP 0106 00 (10 PgS) vvervrrererrrrinrireninrenenrenns 0 WP 0157 00 (2 PJS) «veververermerenrerenieenreenreens
WP 0107 00 (4 PUS) «vvereerenrenrerienienierieneenenneas 0 WP 0158 00 (10 PQS) +vvverervererrerenreenreenrenens
WP 0108 00 (4 PUS) «veeveerenrerrerieneenierieneeneenens 0 WP 0159 00 (4 PJS) «-veververerrerenrerenieenreienneens
WP 0109 00 (4 PUS) «veereeverrenrerienienierieneenenneas 0 WP 0160 00 (4 PJS) «-vevevererrerenrerenreenreienreens
WP 0110 00 (4 PGS) «veeverreeremrerenrenierienieniennes 0 WP 0161 00 (2 PJS) «-veveverermererrerenieenreienneens
WP 0111 00 (14 PUS) «eevrvrerreerenirieerenisierenenes 0 WP 0162 00 (4 PJS) «-vevevererrerenrerenieenreenneens
WP 0112 00 (12 PUS) «eveeveereerenienienienienieniennes 0 WP 0163 00 (2 PJS) «-vevevererrerenrererieenreenneens
WP 0113 00 (4 PGS) «veeveererrenrerenrenierienieniennes 0 WP 0164 00 (6 PJS) «-veveverermererrererieenreienieens
WP 0114 00 (2 PQS) «veererreeremrememrenierienieniennes 0 WP 0165 00 (4 PJS) «-veververermerenrerenieenreenneens
WP 0115 00 (2 PgS) «veeverrerremrerenienienienieniennes 0 WP 0166 00 (6 PJS) «.vvvvererrererrererieenreenrenens
WP 0116 00 (2 PQS) «veeverrerremrerenrenienienienienees 0 WP 0167 00 (6 PUS) «-vvvvererverenrererieenreienieens
WP 0117 00 (2 PQS) «veeveerearemrerenrenierienienienees 0 WP 0168 00 (6 PUS) «-vvvverervererrererrerenreenreneas
WP 0118 00 (2 PgS) «veeverrervemrerrenrenierienienienees 0 WP 0169 00 (4 PJS) «vevevererrerenrerenreenreienneens
WP 0119 00 (2 PQS) «veererrerremremrenrenierienienienees 0 WP 0170 00 (4 PJS) «vevvrverermerenrerenieenreieareens
WP 0120 00 (2 PUS) «veereerenrerreriemienierieneenenneas 0 WP 0171 00 (8 PUS) «-vvevererrerenrerenreenreenneens
WP 0121 00 (4 PUS) «veeveevenrenrerienienierieneenenneas 0 WP 0172 00 (6 PUS) «-vveverermererrererreenreenreens
WP 0122 00 (6 PUS) «vvevervenrerrerienienierieseenenneas 0 WP 0173 00 (2 PJS) «-veveverermerenrerenieenreenneens
WP 0123 00 (4 PYS) -eevvrrererereririerenenieresenenees 0 WP 0174 00 (2 PJS) «-veververerrerenrerenieenreienreens
WP 0124 00 (6 PUS) «vveveererrerrereenienierieneenennens 0 WP 0175 00 (2 PJS) «-veververermerenrererieenreienreens
WP 0125 00 (6 PUS) «vveveevenrerrerienveneerieseeneenens 0 WP 0176 00 (4 PJS) «veververermerenreenieenreienneens
WP 0126 00 (4 PUS) «veereerenrerrenienieniesieneeneenens 0 WP 0177 00 (2 PJS) «veververerrerenrerenieenreienneens
*

Zero in this column indicates an original page or work package
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Page/WP * Change Page/WP

No. No. No.

WP 0178 00 (4 PUS) +vvveverrererrerinreenreenreennes 0 WP 0218 00 (2 PJS) +evvvervrerearimerinreieneeiennenns
WP 0179 00 (2 PJS) +vvveverrerenrerenreenreenreennes 0 WP 0219 00 (6 PGS) +vvvervvereareeerirreienieieneenns
WP 0180 00 (6 PUS) +vvveverrererrererreenreinreennes 0 WP 0220 00 (4 PJS) -evvevervireeareimeienneieneeieniens
WP 0181 00 (4 PUS) +vvvererrererrerenreenreesreennes 0 WP 0221 00 (4 PGS) -evvevervrreearineiinneieneeieniens
WP 0182 00 (2 PJS) +vvveverrererrerenreenreeareennes 0 WP 0222 00 (4 PGS) -evvevereveeariraiineaiineeiennens
WP 0183 00 (2 PJS) +vvvererrererrerenreenreenreennes 0 WP 0223 00 (4 PJS) -evvevervreearermeiinneieneeiennens
WP 0184 00 (8 PUS) +vvveverrererrererreenieinreennes 0 WP 0224 00 (4 PGS) -evvevervrreeareimaiinnaieneeiennens
WP 0185 00 (4 PJS) -vvvererrererrerenreenreeareennes 0 WP 0225 00 (4 PGS) -evvevererveearimeiineaieneeiennens
WP 0186 00 (2 PJS) +vvveverrererrererreenreinreennes 0 WP 0226 00 (4 PJS) -evvovervrveearimeiinneieneeiennens
WP 0187 00 (2 PJS) +vvveverrerermerenreenreisreennes 0 WP 0227 00 (4 PJS) -evvevervrreeariinaiineaieneeieneenns
WP 0188 00 (6 PUS) +vvveveverervererreenreinreennes 0 WP 0228 00 (4 PJS) -evvevervveearemaiinneiereeiennens
WP 0189 00 (2 PJS) +vvvererrererrerenreenreenreennes 0 WP 0229 00 (4 PJS) -evveverereeariimeiineaieneeiennens
WP 0190 00 (4 PJS) +vvvererrerenrerenreenreenreennes 0 WP 0230 00 (4 PJS) -evvverereearenmirineeieneeiennenns
WP 0191 00 (4 PJS) +vvveverrererreenreenreiareiennes 0 WP 0231 00 (4 PJS) -evvevervrreeirieaiinneieneeiennens
WP 0192 00 (2 PJS) +veveverrerenrerenreenreeneennes 0 WP 0232 00 (2 PGS) -evvvervreearemeiinmeieneeiennenns
WP 0193 00 (4 PJS) +vvveverrerenrerenreenreenreennes 0 WP 0233 00 (4 PGS) -evvevervireearinmeiinnaieneeienienns
Electronic DA Form 2028 ..........cccccoeevvnnne. 0 WP 0234 00 (14 PGS) eeveneereerenieaienienienieniennes
DA 2028 .....ocoviiiiice e 0 WP 0235 00 (8 PJS) +vvvervverearimerineeienieiinienns
Authentication Page .........cccccoovverieniiiciennns 0 WP 0236 00 (14 PGS) -eevereereerenieaienienienienieeas
Rear COVEN ..ot 0 WP 0237 00 (4 PUS) «vvereeneerenrenienieniesienieneenas
\olume 2 WP 0238 00 (6 PUS) «vveveereerenrenienrenierienienieneas
Front COVEN .....cooiiiiiieieeee e 0 WP 0239 00 (2 PUS) «vvereereerenrenienienierienieneennas
A1 e e 0 WP 0240 00 (4 PUS) «vvereereerenrenienieniesienieneennas
JhlanK oo 0 WP 0241 00 (14 PGS) eevereereerenreaienienienieniennas
AD 0 WP 0242 00 (2 PGS) -evvevererremarinmirineaienieiennenns
1= Vi 0 WP 0243 00 (10 PGS) -vverveververermerirveierieienienns
Chp 5 title page....cccoevvveniiiniiiii 0 WP 0244 00 (4 PUS) wevveeereerenrenienieniesienieneennas
WP 0194 00 (2 PJS) -evvrvererrerenreenreenreeneiennes 0 WP 0245 00 (4 PGS) -evveververeearirneiineaieneeiennens
WP 0195 00 (2 PJS) +vvveverrererrerenreenreenreennes 0 WP 0246 00 (4 PJS) -evvevervrreearimaiineeieneeienienns
WP 0196 00 (2 PJS) +vvvererrererrererreenieenreennes 0 WP 0247 00 (4 PGS) -evveververeearinirineeienieiennenns
WP 0197 00 (2 PJS) +vvrvererrerenrerenreenieinreennes 0 WP 0248 00 (4 PJS) -evvverveveearirmaiineaienieienienns
WP 0198 00 (6 PUS) +vvveverrererrererreenreinreennes 0 WP 0249 00 (2 PJS) -evvovervreearieaiineaieneeiennenns
WP 0199 00 (4 PJS) +vvveverrerenreenreenieeareennes 0 WP 0250 00 (6 PGS) +evvvervverearemerineienieieneenns
WP 0200 00 (6 PJS) +vvvererrererrerenreenreenreennes 0 WP 0251 00 (8 PGS) +vvvervverearimeririeienieienienns
WP 0201 00 (12 PJS) -vverveveveremerirmeieneeieneenns 0 WP 0252 00 (2 PGS) -evvvervrverearimeiineeienieiennenns
WP 0202 00 (4 PJS) +vvrveverrererrerenreenreenreennes 0 WP 0253 00 (4 PGS) -evvevervrveearimaiineeieneeiennenns
WP 0203 00 (4 PJS) +vvrveverrerenrerenreenreenreennes 0 WP 0254 00 (2 PJS) -evvevervrreearimeiineeienieiennenns
WP 0204 00 (4 PJS) +vvrvererrerenreenreenreenreiennes 0 WP 0255 00 (10 PQS) -vvvrveververermerirmeienieieneenns
WP 0205 00 (4 PJS) +vvveverrerenreenreenieeareennes 0 WP 0256 00 (6 PGS) +evvvervvereirieerireeieneeienienns
WP 0206 00 (4 PJS) -vvvererrerenrerenreenreenreennes 0 WP 0257 00 (6 PGS) +evvvervverearemerinieienieieneenns
WP 0207 00 (8 PUS) +vvvererrererrerenreenreinreennes 0 WP 0258 00 (6 PJS) +vvvervverearimerinieierieierienns
WP 0208 00 (2 PJS) +vvveverrererrerenreenreenreennes 0 WP 0259 00 (4 PGS) -evvvervrveearermaiineaieneeiennenns
WP 0209 00 (4 PJS) +vvrveverrererreenreenreenreennes 0 WP 0260 00 (2 PGS) +evvvervverearemarineeieneeieneenns
WP 0210 00 (8 PUS) +vvveverrererrererreenreinreennes 0 WP 0261 00 (4 PJS) -evvevervrveearimarinmeiineeiennens
WP 0211 00 (2 PUS) wvvveveverirreenieesieneeieniens 0 WP 0262 00 (4 PJS) -evvevervireearimeiineaienieiennens
WP 0212 00 (10 PQS) -vverveveveremerirmaierieieneenns 0 WP 0263 00 (4 PJS) -evvevervveearimaiineaieneeieneenns
WP 0213 00 (4 PJS) -ververerrerenreenreenreeareennes 0 WP 0264 00 (2 PGS) -evvevervrveearimaiineeieneeiennens
WP 0214 00 (2 PJS) +evvveverrerenreenreenieenreennes 0 WP 0265 00 (2 PJS) -evvvervveeareeerinneienieieneenns
WP 0215 00 (2 PJS) +vevererrerenrerenreenreeareennes 0 WP 0266 00 (4 PJS) -evvovervveearieaiineeienieiennenns
WP 0216 00 (4 PJS) -vvveverrererreenreenreenreennes 0 WP 0267 00 (4 PGS) -evvevervreearemeiineeieneeienienns
WP 0217 00 (4 PJS) +vvvvererrerenreenreenreienreennes 0 WP 0268 00 (4 PJS) +vvvervverearimaiinraieneeieneenns
*

Zero in this column indicates an original page or work package
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Page/WP * Change Page/WP

No. No. No.

WP 0269 00 (4 PES) «veververereererieririererieisienens 0 WP 0301 00 (42 PES) «vevenvemveeeeeireerieniennene
WP 0270 00 (4 PES) «veververereerereererierenieeaienens 0 WP 0302 00 (40 PES) «vevemvemveneeeeiererieniennene
WP 0271 00 (2 PES) «veververereerereererierenienerienens 0 WP 0303 00 (22 PES) «vevervemreneeeeierenieniennene
WP 0272 00 (2 PES) «veververerverereererierenienenienens 0 WP 0304 00 (30 PES) «vevemvemvereeieiereneniennene
WP 0273 00 (6 PES) «-vevvevvemeererienenienienienieneens 0 WP 0305 00 (24 PES) «vevemvemreieieieeeneniennene
WP 0274 00 (4 PES) +veververereererieririerereenenienens 0 WP 0306 00 (34 PES) «vevenvemreieieiieereniennene
WP 0275 00 (8 PES) c-vevvevvemeererienierienienienienaens 0 WP 0307 00 (12 PES) «vevemvemreieieierienicniennenne
WP 0276 00 (4 PES) «veververereereriererierereeienienens 0 WP 0308 00 (4 PES) c-vevvevvemeereeineeienieneneneens
WP 0277 00 (4 PES) cevevvvereerereieerieienieeieneenne 0 Glossary-1-Glossary-4.........ccceeveveeeieniennnnne
WP 0278 00 (4 PES) cvvevvvenvereeeeeirieienieeieneenns 0 Index 1-Index-60 .......cceeevevirecieniieirieieene
WP 0279 00 (4 PES) «veververereereriereriererieienienens 0 FO-TOC (2 PES) -erververveneereieieeeienenenienene
Chp 6 title Page ....ceevveeeeeeieieeieeeeeeeie e 0 FO-1 (2 PES) covevveeeeieeieeeeeeeeee e
WP 0280 00 (4 PES) cvvevvververereieerieienieeieneeans 0 FO-2 (1 PES) cvevveeeeeeieeeeeeeeee e
WP 0281 00 (4 PES) cevvevvenvereeeieereeienieeieneenns 0 FO-3 (1 PES) cvevveeeeieeieeeeeeeeee e
WP 0282 00 (4 PES) cvvevveenvereeeieerieienieeieneeans 0 FO-4 (1 PES) cvevveeeeeeieeeeeeeeee e
WP 0283 00 (10 PES) wevvrvevvreeverieeirieirieerienns 0 FO-5 (5PES) -eeerverenienienieieieeceeese e
WP 0284 00 (6 PES) cvvevvververvreeeereeienieeieneenns 0 FO-6 (12 PES) weeveeieieieeieseeeeeeee e
WP 0285 00 (4 PES) cvvvvvvereerereieireeienieeienieane 0 FO-7 (8 PES) cvevveeeeieeieieeeeieeee e
WP 0286 00 (10 PES) wevvveverveeerieiirieiirieeeienns 0 FO-8 (10 PES) cvevveereeeeeiieiieeeienere e
WP 0287 00 (6 PES) cvveevvemvervreeeereeeenireieneenns 0 FO-9 (8 PES) cvevveeeeieeieieeeeeeeee e
WP 0288 00 (2 PES) «vevevevereerereererierenienesienens 0 FO-10 (30 PES) wvevverrererienienenieniene e
WP 0289 00 (4 PES) «veveverereerereeririereneenerienens 0 FO-11 (10 PES) wvevverrereriiniererienene e
WP 0290 00 (2 PES) «veververereerereererieresieienienens 0 FO-12 (16 PES) wevevverreriirienienenenene e
WP 0291 00 (4 PES) cvvevvververereieeieeienieeeeneenne 0 FO-13 (5PZS) wieeverveeieneeieeieeieseee e
WP 0292 00 (6 PES) cevevvvemverereeeereeeenireieneenne 0 FO-14 (5PZS) wieovereeieneeeseeesieee e
Chp 7 title Page ...cvevveeeeeiieieeieieeie e 0 FO-15 (3 PES) weeoverveeienieeiesieeesieee e
WP 0293 00 (4 PES) cvvevvvenvereeeieereeienireienenane 0 FO-16 (3 PZS) weeverveeierieeiesieeieeie e
WP 0294 00 (4 PES) cevevvvevereeeieerieienieeieneenns 0 FO-17 (7 PES) weevevveeieieeieeeeeeeee e
WP 0295 00 (22 PES) wevvrveververervenerieerieeeienens 0 FO-18 (6 PES) «vevvevvereeeeiieieeeieniene e
WP 0296 00 (56 PES) +eevvevervreieeieeiesiieieneeans 0 Electronic DA Form 2028 .........ccccevveienne
WP 0297 00 (36 PES) +evvrvevervenerieeerieerieerienns 0 DA 2028 .o
WP 0298 00 (64 PES) -vevveveeereieeieeiesiieieneeans 0 Authentication Page ...........ccoccevveieiieiennn.
WP 0299 00 (14 PES) weevveveeereieiieiesieeieeieans 0 Rear COVer ....oooveviiiiieiiiiicceeeeee
WP 0300 00 (26 PES) +evvevvemvereeiieererienenieniens 0

%

Zero in this column indicates an original page or work package
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TECHNICAL MANUAL

UNIT, DIRECT SUPPORT, AND GENERAL SUPPORT MAINTENANCE MANUAL
INCLUDING REPAIR PARTS AND SPECIAL TOOLS LIST

FOR

INLAND AND COASTAL LARGE TUG (LT)
NSN 1925-01-509-7013 (EIC XAG)

REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS

You can help improve this publication. If you find any mistakes or if you know of a way to
improve the procedures, please let us know. Submit your DA Form 2028 (Recommended Changes
to Equipment Technical Publications) through the Internet on the Army Electronic Product Sup-
port (AEPS) Web site. The Internet address is https://aeps.ria.army.mil. The DA Form 2028 is
located under the Public Applications section on the AEPS public home page. Fill out the form
and click on SUBMIT. Using this form on the AEPS site will enable us to respond quicker to
your comments and better manage the DA Form 2028 program. You may also mail, fax, or e-
mail your letter or DA Form 2028 directly to: AMSTA-LC-LPIT/TECH PUBS, TACOM-RI,
1 Rock Island Arsenal, Rock Island, IL 61299-7630. The e-mail address is TACOM-TECH-
PUBS@ria.army.mil. The fax number is DSN 793-0726 or Commercial (309) 782-0726.

DISTRIBUTION STATEMENT A: Approved for public release, distribution is unlimited.

TABLE OF CONTENTS

WP Sequence No.

WARNING SUMMARY
HOW TO USE THIS MANUAL

CHAPTER 1 - GENERAL INFORMATION, EQUIPMENT DESCRIPTION, AND

THEORY OF OPERATION ..ottt s Volume 1
CHAPTER 2 - TROUBLESHOOTING PROCEDURES .........ccooiiiiiiiii e Volume 1
CHAPTER 3- SERVICE UPON RECEIPT AND PREVENTIVE MAINTENANCE CHECKS AND
SERVICES (PIMICS) ..ottt bbbttt Volume 1
CHAPTER 4 - UNIT MAINTENANCE INSTRUCTIONS ..ottt \Volume 1
VOLUME 2

[WARNING SUMMARY |

[HOW TO USE THIS MANUAL]

CHAPTER 5|- DIRECT SUPPORT MAINTENANCE INSTRUCTIONS
Voids and CompartMents, REPAIT ........ccioiiiieriieie et 0194 00

This manual supersedes TM 55-1925-207-24&P-2, dated 16 August 1991
i
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TABLE OF CONTENTS (continued)

WP Sequence No.

IMIAST, REPAIN ...ttt ettt bbbttt bbb bbbt bbbttt bans
WINAOWS, REPAIT ......ciiiiiiciiee ettt ettt bbbttt bbbttt ettt bbb nane
Hydraulic Watertight DOOIS, REPAIT .........ccevevirireiiieieieteeieie et
Hydraulic Watertight Doors, Cylinder Assembly; RepIACE .........cccucvevecviicriccccceeccceenes
Hydraulic Watertight Doors, Cylinder Assembly; REPAIT .........ccccceveveereveieiceeeee e
Hydraulic Watertight Doors, Control Valve Assembly; Replace .........c.ccccceeverererereverevenennan
Hydraulic Watertight Doors, Control Valve Assembly; Repair ...........cccocevvvvvevereeeeciereenan
Hydraulic Watertight Doors, Hand Pumps, Local/Remote; Replace .........ccccccceveveverevcvennnn.
Hydraulic Watertight Doors, Hand Pumps, Local/Remote; RePair .........cccceeecevcvevevevevenennn,
Watertight DOOIS, REPAIT .......cccoviviiiiiiiiiiiiiieie ettt bbbt bbb bns
Watertight HAatChes, REPAIT ...........ccveviviicicicieieiieie sttt s
Watertight SCULHIES, REPAIT .......cccvoviiiiiiiiiitieee et
Watertight Manholes, REPAIT ...........ccociiiiiiiiiieie ettt
Rotary Clearview SCreens, REPIACE ..........ccccveveveveriieiecice e
Rotary Clearview SCreens, REPAIT ..........cccvcveieiiiiiiiiiceeeeiete et
PIlOthOUSE, REPIACE .....cviviviviviiiecictctcteet ettt ettt bbb bbb bbb bbb bbb bbbt
PilOtOUSE, REPAIT .......oveoeeceeeevee st es s nsenneanes
Main Engine Prelubrication Oil PUMP, REPAIT .........c.ccveveiiiiiiiccicee e
Reduction Gear Cooling PUMP, REPAIT ........cccceuiveriiereieriieiseiee e
KEEI COOIETS, INSPECL .....cviiiiiieietete ettt bbb bbbttt bbbt sans
PrOPElEr, INSPECL ....vcvviiiicieie ettt bbbt bbb bbb bbbt e
Electrical POWET SYSEEM, TESt.....cvcvcvcveicicicicieieteie ettt bbb
Electrical POWET SYStEM, AGJUSL .......ccceuiviviiiieieiiiee et bbb
Electrical POWEr SyStem, REPAIT ........ccceuiviveieieieieicie et
Main SWItchboard, REPAIT .......ccccciiiiiiieeieee et
Emergency Switchboard, Repair (Bus Tie Circuit Breaker Replacement) ..........c.cccccevevennnee.
Emergency Switchboard, Repair (EDG Circuit Breaker Replacement) ..........ccccoceevevevereennen.
Engine Room Emergency Load Center Distribution Panel, Replace ............ccccccceeveveveverenanan.
Power Distribution Panel, REPIACE .......cccccuiuiiviririiccercee et

Motor Controller; Reduction Gear Cooling Pump, Sewage Discharge Pump 1 & 2, Lube
Oil Transfer Pump, Potable Water Pump 1 & 2, Galley Supply Fan, Galley Exhaust
Fan, Sanitary Space Exhaust Fan, Crew Mess Fan Coil Unit, 01, 02, 03 Levels Fan Coil

Unit, Air Compressor 1 & 2, Fuel Oil Transfer Pump, AFFF Pump; Replace ................. 0224 00
Motor Controller, Lube Oil Priming Pump 1 and Lube Oil Priming Pump 2; Replace .......... 0225 00

Motor Controller; AMS 1 & 2 Supply Fan, Boatswain’s Store Room Supply Fan, Arms
Locker Exhaust Fan, Engine Room Supply Fan 1 & 2, Engine Room Exhaust Fan 1 & 2;

REPIACE ...ttt bbb bbb bbb bbb bbb bbbttt nane
Motor Controller; Bilge & Ballast Pump 1 & 2, Fire & General Service Pump #1 & #2;

REPIACE ...ttt bbb bbb bbb bbb bbb bbbt e
Motor Controller, Hot Potable Water Recirculating Pump; Replace .............ccccceeveveveveverennan.
Motor Controller, Weld Hood Exhaust Fan; REPIACE ...........cccevevereieiiiciceieicce e
Battery Charger, Power Supply System; REPIACE ........cccvviveieeririereeeeee e
Battery Charger, Power Supply System; REPAIT ..........cccvcvivereveiercee e
[llumination and Navigation SigNals, TESt.........cccieeeeiieeeciee e rerenas
[llumination and Navigation Signals, REPIACE .......c.cccceiiiieiiicieeeeeeee e
[llumination and Navigation Signals, REPAIT.........ccceeiiriiiiiiieeee e
SEArChIghtS, REPIACE ....c.cviviviiiriiciciccee et
SEArChIGNTS, REPAIT .....viiiiiii ettt ettt s an s
Navigation Lighting Panel, REPIACE ...........ccceviveveriveiciciccsee e
Navigation Lighting Panel, REPAIT ........ccccceveiuirereieeeee ettt
Interior COMmMUNICAtION, REPAIT ....c.cviviviieiiriicieeet e
Sound Powered Telephones, REPIACE .........cccccoviiiiiiiiiiiiieceeee et
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WP Sequence No.

Sound Powered Telephones, REPAIT .........cccociiiiiiiiie ittt
Intercommunication SYStem, REPIACE .........cccoveieiiiiiiiiiece e
Intercommunication SYStEM, REPAIT ........cciuiiiiiirieeeeeree e
Engine Order Telegraph, REPIACE .......ccccviviiciiiiiiicice et
Engine Order Telegraph, REPAIN ........cccccuiuiiceiiiiicce et
Battery Charger, General Alarm System; REPIACE ........cccccvivereveverireeeee e
Battery Charger, General Alarm System; REPAIT .........cccccvivevevererireieeee e
Tank Level INdIiCators, INSPECT .......cciiciiriieiecrcreiee et be bbb beberenas
Tank Level INdicators, CaliDIate ............ocerrieinees e
Tank Level INdicators, REPIACE .........ccccvcviiiieicieicciceeree e
Tank Level INdicators, REPAIT ..........ccccvcviviiiiciciec ettt
Tank Level Indicators, Fluid Detection Devices; INSPECE ......ccceeeeieiieeieieie e
Tank Level Indicators, Fluid Detection Devices; Replace ...........cccoovvveiiiiiriieieeicieee,
Tank Level Indicators, TranSmMitters; INSPECL .......cccueveviviririreecrerireeeeerere e esererenes
Tank Level Indicators, TranSmitters; REPIACE .......cccccvevevirirereierirerireeccceee e serereeas
Tank Level Indicators, Cable Assemblies; INSPECE ..........ccovvvvveviieiiiiiieeicie e
Tank Level Indicators, Cable Assemblies; REPIACE .........ccivevevcreririiiciceeeeeeee s
Day Tank High Level Alarms, Alarm Panel; Replace, REpair .........ccccoceevereeecereeeercvennens
Day Tank High Level Alarms, Level Sensor; REPIACE ........ccccccviveveieereriieieeeeee e
Sewage Discharge PUMP, REPAIT .......c.ccveiiiiiiiieieiceeee ettt
Sewage Discharge Pump, Pump End; REPIACE ........cccvevviiiiiiiiicicceccee e
Sewage Discharge Pump, PUmp ENd; REPAIT .......cccoeveviveriiiiiieceee e
Sewage Discharge Pump, Electric Motor; REPAIr ...
Ballast PUMP, REPAIT ....c.cuivciiiiiiiiiiicieeeiee ettt bbbt
Ballast Pump, PUMP EN; REPAIT ........cccuiviveieieiciireee ettt bbb
Ballast Pump, EIeCtric Motor; REPAIN .........cccccveviviriicieicice et
Potable Water PUMP, REPAIT .......c.cccveueiitiieieieete sttt ettt
Potable Water Pump, PUMP ENd; REPAIT ......ccccvivivireieiiccee e
Hydropneumatic Tank, REPIACE .........cccovvviviicicicicieee e e
Hot Water Heater, REPIACE ........cccvcveveieieicicicictcte et
HOt Water HEAter, REPAIN ........ccceviveveieicicieicieietete ettt bbb bbbt as
Fire and General Service PUmp, AIIGNMENT ........ccccccuieiiiieeecc e
Fire and General Service PUMP, REPAIN.........cccccvivivcrcvcicieiieee et
Fire and General Service Pump, PUump End; RePIace .........ccccciviuereieecriiecee e
Fire and General Service Pump, PUMp ENd; REPAIT .........ccccevevevevireiereiieecc e
Fire and General Service Pump, Electric Motor; REpIACE ..........ccccevevevevevciciceiee e
Fire and General Service Pump, Electric Motor; REPAIr ...........ccceeveveveieeieiicce e
Arc Welding Maching, REPAIT ........c.ccveveiiiiiiiiiieeeeeee et
AmMUNItion LOCKEr, REPAIT .....c.cvcveviieicicicicicce et bbb
[CHAPTER 6]- GENERAL SUPPORT MAINTENANCE INSTRUCTIONS
Reduction Gear Cooling PUMP, REPAIT ........cccccuiviveiereiiieicce e
Propulsion Engine Exhaust System, REPAII ..........cccceveveveriverereietcee e
Sewage Discharge PUMP, REPAIT .......c.ccveviiiiiiieicieeee ettt
Sewage Discharge Pump, PUmp ENd, REPAIT ......c.cccoeveveviiiiiieieietce e
Sewage Discharge Pump, Electric Motor; REPAIr ...
Ballast PUMP, REPAIT ....c.cuiveiiiiiiiiiiiceeteiee ettt bbbttt
Ballast Pump, PUMP EN; REPAIT ........ccciviviieiiiiiiietee ettt bbb
Ballast Pump, EIeCtric Motor; REPAIN .........cccccveveviriiciecice e
Potable Water PUMP, REPAIT .........cccueuiuiriieieieiete ettt et
Potable Water Pump, PUMP ENd; REPAIT ......ccccviviviicicciccee et
Fire and General Service PUMP, REPAIT.........cccccceviviriviieieieece e
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Fire and General Service Pump, PUmMp ENd; REPAIT .........cccceveueveviverereieeec s
Fire and General Service Pump, Electric Motor; REPAIr ...........ccccevevevevevcierceeee e
SUPPORTING INFORMATION

RETEIENCES ...ttt ettt
Maintenance Allocation Chart (MAC) INtroduCtioN............ccccevviviiiiiiiiiieciecee e
Maintenance AHOCALION CRATT .........c.ociiueiieirieece s
Repair Parts and Special Tools List; HUIl SEIUCTUIE ...........ccoeveveiiiiiiicicceee e
Repair Parts and Special Tools List; Propulsion SyStem ...........ccccceceeeeciereeeeeree e
Repair Parts and Special Tools List; Electrical Distribution Systems ...........c.ccccoeeveveerevennnn.
Repair Parts and Special Tools List; LIGhting .......ccccccveeeiiereiiceeeee e
Repair Parts and Special Tools List; Motor COntrollers ............cccveeeeeeereeeeeee e
Repair Parts and Special Tools List; Batteries, Battery Chargers, Searchlights,

and Navigation LIGHLING ... bbb erererenas
Repair Parts and Special Tools List; Interior Communication, Engine Order Telegraph,

General Alarm, Entertainment System, and Signal HOrn ..........ccccceceeviicecicccen,
Repair Parts and Special Tools List; Tank Level INdicators .............ccccoeveveieieveveereereeeennens
Repair Parts and Special Tools List; Sewage, Oily Bilge, and Ballast Systems.............c..c......
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HOW TO USE THIS MANUAL
USING THIS MANUAL

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

ACCESSING INFORMATION

Information is accessed by referring to the table of contents, located in the front of this manual, or by looking in the
alphabetical index, located in the back of this manual.

To locate information using the table of contents, first scan the chapter titles to determine the general area in which
your information will be contained. After locating the proper chapter, look beneath the chapter title to find the desired
informational or procedural work package title. To the right of the work package title is a work package sequence
number. This work package sequence number will direct you to the proper work package. Work packages are
arranged in numerical order in this manual.

To locate information using the alphabetical index, look down the subject column on the left side of the page until you
find the desired subject. To the right of the subject is the work package sequence number and page number. Go to the
indicated work package and indicated page number to find the desired information.

INITIAL SETUP

Initial setup requirements are located directly above many of the procedures in this manual. The information is given
to ensure all materials, expendables, tools and any other equipment necessary are readily available for use. The initial
setup will be accomplished prior to starting the actual steps of each maintenance procedure. There are five basic
headings listed under the initial setup:

Tools and Special Tools: This section lists all tools (standard or special) required to perform the task. Tools are
identified with an item number and work package number from table 2 of the Maintenance Allocation Chart (MAC).

Materials/Parts: This section lists all of the materials and parts required to perform the task. If the material or part is
needed each time to work package is used, then it is listed here. If the part is optional, replaced on a conditional basis,
or is only needed for certain specific procedures within the work package it is not listed.

Personnel Required: This section lists all personnel necessary to perform the task. When a specific MOS or other
personnel qualification is required, this MOS or additional requirement is also indicated.

Equipment Condition: This section 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 that contains the required maintenance task.

References: This section lists any other publications 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 materials is
contained in the Supporting Information chapter at the rear of this manual.

ILLUSTRATIONS
Various visual methods are used to locate and repair components. Locator illustrations in Controls and Indicator tables,

Preventive Maintenance Checks and Services (PMCS) tables, exploded views, and cut-away diagrams make the
information in the manual easier to understand and follow.
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LOCATING MAJOR COMPONENTS

This work package gives a brief description of the major components, and provides illustrations showing the location
of the components. Knowing the major components of the system is the first step to understanding system operation
and maintenance.

THEORY OF OPERATION

This work package contains the theory of operation for the system. Theory of operation is provided to familiarize the
user system operating principles. Once the operating principles are understood, the user is better equipped to operate,
troubleshoot, and maintain the system.

TROUBLESHOOTING PROCEDURES

A troubleshooting index work package is contained in this manual to permit easy location of troubleshooting
procedures. Full directions for using the troubleshooting index and the accompanying troubleshooting procedures are
contained in the troubleshooting index work packages. The troubleshooting procedure work package(s) immediately
follow the troubleshooting index.

MAINTENANCE PROCEDURES

To locate a maintenance procedure, consult the table of contents or the alphabetical index. Each level of maintenance
(operator, unit, direct support, and general support) has a chapter dedicated to maintenance procedures for the
appropriate level of maintenance. Each maintenance work package contains complete maintenance procedures,
starting with initial setup and continuing through follow on service as appropriate. Always ensure that all of the initial
setup is complete before beginning a maintenance procedure and always ensure that all warnings, cautions, and notes
are heeded.

MAINTENANCE ALLOCATION CHART

The MAC lists all of the authorized maintenance for the system assigns that maintenance to the appropriate
maintenance level (operator, unit, direct support, general support). Use of the MAC is explained fully in the
Maintenance Allocation Chart Introduction work package.

REPAIR PARTS AND SPECIAL TOOLS LIST (RPSTL)

The RPSTL lists all of the repair parts authorized for the system. Illustrations are provided to assist in locating the
desired repair parts. Full instructions for use of the RPSTL are contained in the Repair Parts and Special Tools List
Introduction work package. Always follow the directions contained in this work package when using the RPSTL.

ALPHABETICAL INDEX
The Alphabetical Index, located in the back of this manual, contains an alphabetical list of all sections of this manual.
For example, Location and Description of Major Components is found in section L. The work package sequence

number 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.

Vi
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Chapter 5

Direct Support Maintenance Instructions
for
Inland and Coastal Large Tug (LT)
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
VOIDS AND COMPARTMENTS, REPAIR

INITIAL SETUP:
Tools and Special Tools: References:
Tool Kit, General Mechanic’s (Item 1, FM 55-502
Table 2/ WP 0295 00) Organizational Confined Space Entry SOP
Tool Kit, Welder's (Item 3, Table 2, TB 43-0144
WP 0295 00) TB 55-1900-204-24
WP 0295 00
Personnel Required: Equipment Condition:
One Certified Welder (trained in confined Vessel certified safe for HOT WORK (FM 55-502).
space entry) \oids prepared for confined space entry (Organizational
One Entry Supervisor/Attendant Confined Space Entry SOP and FM 55-502).
Fire Watch as Required (FM 55-502)
REPAIR
WARNING

Entry into an uninspected confined space may result in death or serious injury to person-
nel. Only properly trained personnel may enter confined spaces, or act as entry supervi-
sors and/or attendants for those working in confined spaces Before entering into a con-
fined space the space must be cleared for entry and a Confined Space Entry Permit must
be secured. All entry into confined spaces must be in accordance with the Organizational
Confined Space Entry Standard Operating Procedure and FM 55-502.

1. Remove all water and contamination from the void(s) to locate the damage. If the damage is below the waterline, the
vessel may have to be beached or drydocked before performing repairs.

WARNING
X
L,

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel. These hot particles can also ignite fires in
the work area and in adjacent spaces. During and after removal, the work area will be very
hot. Wear protective goggles, gloves, and/or aprons at all times during cutting and grind-
ing operations. A fire watch must be posted whenever grinding or cutting operations are
taking place. Failure to comply with this warning can result in serious injury or death to
personnel and serious damage to the vessel.

=

2. Prepare the area for repair by removing paint, rust, and contamination. Improper connection of ground leads can cause
serious electrolytic and electronic damage to the vessel and its components. Always ensure that ground leads are
connected in accordance with TB 55-1900-204-24.

0194 00-1
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WARNING

' X
a

=

Unprotected exposure to arc welding rays can cause serious eye damage and radiation
burns to the skin. Never perform arc-welding operations without using appropriate eye
and skin protection.

3. Repair the damage by welding and/or patching the area. Replace damaged areas as necessary. The nature of the repair
will necessarily depend upon the nature of the damage.

4. Chip and grind the welds as required.

5. Prime and paint the repaired area in accordance with TB 43-0144. If the voids are damaged due to heavy rust, the entire
void should be sandblasted to bare metal, primed, and painted in accordance with TB 43-0144.

END OF WORK PACKAGE

0194 00-2
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)

MAST, REPAIR

INITIAL SETUP:
Tools and Special Tools: References:

Tool Kit, General Mechanic’s (Item 1, Table 2, FM 55-502

WP 0295 00) TB 43-0144

Tool Kit, Welder’s (Item 3, Table 2/ WP 0295 00) WP 0295 00
Personnel Required:

One Watercraft Operator, 88K

Fire Watch as Required (FM 55-502)

NOTE

Repair the masts by cleaning and painting as necessary. If any structural damage or defect is
detected, notify the maintenance supervisor.

WARNING

N\

Grinding, needling, and chipping operations produce high velocity flying debris, which
can become lodged in the skin or in the eyes. Grinding, needling, and chipping in confined
spaces can result in debris flying from unexpected directions. All personnel working in the
area must wear protective eyewear, gloves, and long sleeves when performing grinding,
needling, and chipping operations. Failure to comply can result in serious injury or death
to personnel.

1. Prepare the area for repair by removing paint, rust, and contamination. This may be accomplished using a chipping
hammer, wire brush, grinder, or needle gun depending upon the size of the affected area.

2. Prime and paint the repaired area (TB 43-0144).

END OF WORK PACKAGE

0195 00-1/2 blank
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
WINDOWS, REPAIR

INITIAL SETUP:
Tools and Special Tools: Personnel Required:

Tool Kit, General Mechanic’s (Item 1, Table 2, Two Watercraft Engineers, 88L

WP 0295 00}
References:

Materials/Parts: [WP 0295 00|

Rubber Strip (Item 4, Figure 2{ WP 0296 00) [WP 0296 00|

NOTE

This work package details repair of the portholes found throughout the vessel's berthing areas.

Replacement of pilothouse windows is accomplished at depot level.
COVER AND GLASS FRAME REPLACEMENT
REMOVAL
1. Loosen four bell nuts (figure 1, item 1) and undog the cover (figure 1, item 2).

2. Remove and discard the two cotter pins (figure 1, item 3) from the hinge pin (figure 1, item 4).

Figure 1. Window Cover and Glass Frame

0196 00-1
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3.

A\ CAUTION

Hold the cover and glass frame securely when the hinge pins are driven out. Both assemblies
will come loose when the hinge pin is removed. Cover or glass breakage could result if the
components are permitted to fall freely.

Have one crewmember hold the cover (figure 1, item 2) and glass frame (figure 1, item 5) while the other crewmember
removes the hinge pin (figure 1, item 4).

4. Set aside the cover (figure 1, item 2) and glass frame (figure 1, item 5) if they will be installed later.

INSTALLATION

1.

2.

Have one crewmember hold the cover (figure 1, item 2) and glass frame (figure 1, item 5) in position while the other
crewmember installs the hinge pin (figure 1, item 4) to hold them in place.

Install two new cotter pins (figure 1, item 3) in the hinge pin (figure 1, item 4) to secure it in place.

RUBBER STRIP GASKET REPLACEMENT

REMOVAL
1. Remove the cover and glass frame as described in the preceding procedure in this work package.
2. Remove the rubber strip (figure 1, item 6) from the cover (figure 1, item 2) or from the frame (figure 1, item 7) as
required.
WARNING
=
Removing components by means of wire brushing produces flying particles. These par-
ticles can cause serious injury to personnel. Protective goggles, gloves, and long sleeves
must be worn at all times during wire brushing operations. Failure to comply can result in
serious injury to personnel.
3. Useawire brush to thoroughly clean all of the old gasket material from the gasket channel. Clean the gasket channel to

bare metal.

INSTALLATION

1. Position the rubber strip (figure 1, item 6) in the channel of the cover (figure 1, item 2) and/or the frame (figure 1, item 7)
ensuring that the rubber strip is pressed firmly into place throughout the entire channel.

2. Clean the sealing edge of the glass frame (figure 1, item 5).

3. Apply a chalk line completely around both sealing edges of the glass frame (figure 1, item 5).

4. Close and dog the porthole.

5. Open the porthole and inspect the rubber strip. If the porthole is watertight, the gaskets will show an unbroken chalk line.

6. If the line is broken, notify the maintenance supervisor.

END OF WORK PACKAGE

0196 00-2
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, REPAIR

INITIAL SETUP:
Tools and Special Tools: Personnel Required (continued):
Tool Kit, General Mechanic’s (Item 1, Table 2, Fire Watch as required (FM 55-502) (If welding will be
WP 0295 00) performed)
Torch Outfit, Cutting and Welding (Item 2, Table 2,
| WP 0295 00) References:
Tool Kit, Welder’s (Item 3, Table 2[WP 0295 00) FM 55-502
Gloves, Leather (Item 37, Table 2[ WP 0295 00) TB 43-0144
Faceshield, Industrial (Item 38, Table 2, TB 55-1900-204-24
[WP 0295 00)
Personnel Required: Equipment Conditions:
Two Watercraft Engineers, 88L Vessel certified safe for HOTWORK (FM 55-502) (if
welding will be performed)
REPAIR

WARNING

ki, AN
il |

Grinding or cutting operations produce hot, flying particles. These particles can cause
serious injury to personnel or ignite fires in the work area. \WWear protective goggles, gloves,
and/or aprons at all times. A fire watch must be posted whenever grinding or cutting
operations are taking place. Unprotected exposure to arc welding rays can cause serious
eye damage and radiation burns to the skin. Never perform arc welding operations with-
out appropriate eye and skin protection. Failure to comply can result in damage to the
vessel and serious injury or death to personnel.

A\ CAUTION

Improper connection of ground leads can cause serious electrolytic and electronic damage to the
vessel and its components. Always ensure that ground leads are connected (TB 55-1900-204-
24).

NOTE

Inspect the door structure and sealing edges for corrosion and other damage that would prevent
a proper seal.

1. If welding repairs are required, perform such repairs using the applicable design drawings and acceptable welding
practices. All watercraft welding and repair must be accomplished as detailed in TB 55-1900-204-24.

2. After the area has cooled, paint the affected area (TB 43-0144), taking care not to paint any threads.

END OF WORK PACKAGE

0197 00-1/2 blank
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, CYLINDER ASSEMBLY; REPLACE

INITIAL SETUP:
Tools and Special Tools: Personnel Required:
Tool Kit, General Mechanic’s (Item 1, Table 2, Three Watercraft Engineers, 88L
WP 0295 00}
Goggles, Industrial (Item 35, Table 2, References:
WP 029500) FM 55-502
Gloves, Chemical and Qil Protective (Item 36, TB 43-0218
Table 2] WP 0295 00) TM 55-1925-273-10
Suitable Drain Pan [WP 0295 00
[WP 0307 00
Materials/Parts:
Dry Cleaning Solvent (Item 57, Table 1, Equipment Conditions:
WP 0307 00} Remote hand pump and local hand pumps locked out and
Hydraulic Fluid, Fire Resistant (Item 89, Table 1, tagged out (FM 55-502).
| WP 0307 00}
Rag, Wiping (Item 139, Table 1 WP 0307 00)
Tag, Danger (Item 174, Table 1[WP 0307 00)
WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lock wire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon
removal and replaced with new.

HYDRAULIC CYLINDER REPLACEMENT
REMOVAL

1. CLOSE the remote valves (figure 1, items 1 and 2).

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,
serious injury, or death.

2. Position a suitable drain pan beneath the hydraulic cylinder (figure 2, item 1) that is to be removed.

0198 00-1
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Figure 1. Valve Assembly
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WARNING

Hydraulic hoses and lines may be under pressure. Relieve pressure by operating the ap-
propriate control valve if possible. Loosen fitting on hose lines slowly. Allow oil to run
around threads of the fitting, releasing pressure before disconnecting. Releasing pressur-
ized oil suddenly may cause serious injury or death.

3. Loosen, but do not remove, the hydraulic lines (figure 2, item 2) on each end of the hydraulic cylinder (figure 2, item 1)
to release pressure from the system.

4. After all the pressure has been relieved, remove the hydraulic lines (figure 2, item 2) at the hydraulic cylinder
(figure 2, item 1).

5. Cover the hydraulic lines (figure 2, item 2) with clean wiping rags to prevent contamination.

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning
solvent in the vicinity of spark, open flame, or excessive heat. Do not use cleaning solvent
in unventilated spaces. Always wear chemical protective gloves and goggles when han-
dling hydraulic fluid, engine oil, and cleaning solvents. Failure to follow comply can result
in serious injury or death.

6. Use wiping rags and dry cleaning solvent to clean up all hydraulic fluid immediately to prevent unsafe working condi-
tions.

7. Remove the rod nut (figure 2, item 3), and remove the hydraulic cylinder (figure 2, item 1) from the door.

WARNING

INZNIE

Heavy loads can crush. Use a minimum of two crewmembers to lift and hold heavy loads.
Do not allow any body parts to come under the load or between the load and a stationary
object. Failure to comply can result in serious injury or death.

8.  Using two crewmembers, hold the hydraulic cylinder (figure 2, item 1) while the a third crewmember removes the cotter pins
(figure 2, item 4) and anchor pin (figure 2, item 5). Discard the cotter pins.

9. Remove the hydraulic cylinder (figure 2, item 1) from the cylinder mounting bracket (figure 2, item 6).

0198 00-3
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\

Figure 2. Hydraulic Cylinder

INSTALLATION

WARNING

I IE

Heavy loads can crush. Use a minimum of two crewmembers to lift and hold heavy loads.
Do not allow any body parts to come under the load or between the load and a stationary
object. Failure to comply can result in serious injury or death.

1. Using two crewmembers, position the hydraulic cylinder (figure 2, item 1) in the cylinder mounting bracket (figure 2,
item 6) and secure it in place with the anchor pin (figure 2, item 5).

2. Install new cotter pins (figure 2, item 4) to secure the anchor pin in place.

0198 00-4
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3. Connect the hydraulic cylinder (figure 2, item 1) to the door, and install the rod nut (figure 2, item 3).
4. Connect the hydraulic lines (figure 2, item 2).

5. OPEN the remote valves (figure 1, items 1 and 2).

6. Fill the reservoir with clean hydraulic fluid to the proper level as indicated on the sight glass.

7. Remove the lockouts and tagouts (FM 55-502).

WARNING

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning
solvent in the vicinity of spark, open flame, or excessive heat. Do not use cleaning solvent
in unventilated spaces. Always wear chemical protective gloves and goggles when han-
dling hydraulic fluid, engine oil, and cleaning solvents. Failure to follow comply can result
in serious injury or death.

8. Cycle the door fully OPEN and fully CLOSED (TM 55-1925-273-10) four to five times to test the door and to release
trapped air. Check for leaks and replenish the hydraulic oil as necessary.

9. Return the equipment to the desired readiness condition.

END OF WORK PACKAGE

0198 00-5/6 blank
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, CYLINDER ASSEMBLY; REPAIR

INITIAL SETUP:
Tools and Special Tools: Materials/Parts (continued):
Tool Kit, General Mechanic’s (Item 1, Table 2, O-Ring (Item 5, Figure 3[WP 0296 00)

[WP 0295 00) Spacer, Sleeve (Item 6, Figure 3[WP 0296 00)
Goggles, Industrial (Item 35, Table 2[ WP 0295 00) Ring, Retaining (Item 8, Figure 3[ WP 0296 00)
Gloves, Chemical and Oil Protective (Item 36,

Table 2[ WP 0295 00) Personnel Required:

Suitable Drain Pan Two Watercraft Engineers, 88L
Materials/Parts: References:
Dry Cleaning Solvent (Item 57, Table 1, TB 43-0218

[WP 0307 00) [WP 0198 00
Hydraulic Fluid, Fire Resistant (Table 89, Table 1, [WP 0295 00

[WP 0307 00) [WP 0296 00
Rag, Wiping (Item 139, Table 1 WP 0307 00) [WP 0307 00

Bitan Cups (Item 4, Figure 3[WP 0296 00)
Preformed Packing (Item 7, Figure 3| WP 0296 00) Equipment Condition:

Seal, Plain (Item 9, Figure 3[WP 0296_00) Hydraulic cylinder removed|(WP 0198 00).

WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lockwire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon
removal and replaced with new.

DISASSEMBLY

1. Remove the snap ring (figure 1, item 1) that holds the rod (figure 1, item 2) in the cylinder (figure 1, item 3). Discard
the snap ring.

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,
serious injury or death.

2. Position the rod end of the cylinder (figure 1, item 3) over a suitable drain pan to catch any hydraulic fluid lost during
removal of the rod (figure 1, item 2).

0199 00-1
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Using two crewmembers, pull the rod (figure 1, item 2) out of the cylinder (figure 1, item 3). One crewmember must
hold the cylinder while the other removes the rod.

Remove the nut (figure 2, item 1) from the rod (figure 2, item 2).
Remove the piston (figure 2, item 3) from the rod (figure 2, item 2).
Remove and discard the bitan cups (figure 2, item 4), O-rings (figure 2, items 5, 6, and 7), preformed packing

(figure 2, item 8), plain seal (figure 2, item 9), and sleeve spacer (figure 2, item 10) from the piston (figure 2,
item 3) and the rod (figure 2, item 2).

Figure 1. End View Of Cylinder
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Figure 2. Cylinder Assembly

0199 00-2
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CLEANING AND INSPECTION

WARNING

) |1

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning
solvent in the vicinity of spark, open flame, or excessive heat. Do not use cleaning solventin
unventilated spaces. Failure to comply can result in serious injury or death.

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,
serious injury or death.

1. Clean all metal parts with cleaning solvent and dry with clean wiping rags.

2. Inspect the cylinder rod for corrosion, pitting, deep scratches, or other damage that would harm the plain seal and
preformed packing. If damage is found, the entire cylinder assembly must be replaced.

3. Use a light to examine the interior of the cylinder for corrosion, pitting, deep scratches, or other damage that would
harm the plain seal and preformed packing. If damage is found, replace the entire cylinder assembly.

4. Inspect the piston and sleeve spacer for corrosion, pitting, deep scratches, or other damage that would harm the O-rings.
If damage is found, replace the piston or sleeve spacer.

ASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,
serious injury or death.

1. Install a new O-ring (figure 2, item 7) preformed packing (figure 2, item 8), and plain seal (figure 2, item 9) in the sleeve
spacer (figure 2, item 10).

2. Apply aliberal coating of clean hydraulic fluid to the preformed packing (figure 2, item 8), O-ring (figure 2, item 7), and
plain seal (figure 2, item 9).

0199 00-3
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9.

Slide the sleeve spacer (figure 2, item 10) on the rod (figure 2, item 2), taking care not to damage the plain seal
(figure 2, item 9).

Install a new O-ring (figure 2, item 6) on the rod (figure 2, item 2) and apply a liberal coating of hydraulic fluid to the O-ring.
Install a new O-ring (figure 2, item 5) and bitan cups (figure 2, item 4) on the piston (figure 2, item 3).

Apply a liberal coating of clean hydraulic fluid to the O-ring (figure 2, item 5) and bitan cups (figure 2, item 4).

Slide the piston (figure 2, item 3) onto the rod (figure 1, item 2) and secure it with the nut (figure 2, item 1).

Carefully slide the rod (figure 2, item 2), piston (figure 2, item 3), and spacer assembly (figure 2, item 8) into the
cylinder (figure 2, item 11), ensuring that the components previously installed are not twisted or damaged.

Install a new snap ring (figure 1, item 1) to secure the rod (figure 1, item 2) into the cylinder (figure 1, item 3).

10. Perform the Hydraulic Watertight Doors, Cylinder Assembly; Replace Installation procedure [(WP 0198 00).

END OF WORK PACKAGE

0199 00-4
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, CONTROL VALVE ASSEMBLY; REPLACE

INITIAL SETUP:
Tools and Special Tools: Materials/Parts (continued):
Tool Kit, General Mechanic’s (Item 1, Table 2, Control Valve Assembly (Item 10, Figure 3[WP 0296 00)
| WP 0295 00}
Gauge, Pressure Dial Indicating (Item 18, Table 2, Personnel Required:
[ WP 0295 00) Two Watercraft Engineers, 88L
Goggles, Industrial (Item 35, Table 2[ WP 0295 00)
Gloves, Chemical and Qil Protective (Item 36, References:
Table 2] WP 0295 00) FM 55-502
Suitable Drian Pan [WP 0295 00
[WP 0296 00
Materials/Parts: [WP 0307 00
Hydraulic Fluid, Fire Resistant (Item 89, Table 1,
| WP 0307 00}
Tag, Danger (ltem 174, Table
REMOVAL
WARNING

Hydraulic hoses and lines may be under pressure. Relieve pressure by operating the ap-
propriate control valve, if possible. Loosen fittings on hose lines slowly. Allow oil to run
around threads of fitting, releasing pressure before disconnecting fitting. Releasing pres-
surized oil suddenly may cause severe personal injury.

1. For AMS 1 control valve assembly replacement, CLOSE the cutoff valves (figure 1, item 1) at the AMS 1 hydraulic
watertight door main deck passageway remote station (figure 1, item 2). Lock out and tag out (FM 55-502).

2. For AMS 2 control valve assembly replacement, CLOSE the cutoff valves (figure 1, item 3) at the AMS 2 hydraulic
watertight door vestibule remote station (figure 1, item 4). Lock out and tag out (FM 55-502).

3. Place a suitable drain pan beneath the work area.

A CAUTION

Always use two wrenches when loosening hydraulic lines. Failure to use two wrenches can
result in damage to the hydraulic lines or fittings. Always use the two wrench method.

4. Label and remove the hydraulic lines (figure 2, items 1, 2, 3, 4, 5, 6, and 7).
5. Allow any hydraulic fluid to drain into the suitable drain pan.

6. Remove the four screws (figure 2, item 8) that secure the control valve assembly (figure 2, item 9) to its mounting
bracket.

7. Remove the control valve assembly (figure 2, item 9) from its mounting bracket.
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INSTALLATION

1. Position the control valve assembly (figure 2, item 9) in its mounting bracket and secure it with the four screws
(figure 2, item 8).

A CAUTION

Always use two wrenches when tightening hydraulic lines. Failure to use two wrenches can
result in damage to the hydraulic lines or fittings. Always use the two wrench method.

2. Connect the hydraulic lines (figure 2, items 1, 2, 3, 4, 5, 6, and 7) to the control valve assembly (figure 2, item 9) using
the labels from step 4 of Removal as a guide. Remove the labels.

3. Remove the lockouts and tagouts (FM 55-502).
4. Remove the pipe plug (figure 2, item 10) from the control valve assembly (figure 2, item 9).

5. OPEN the cutoff valves (figure 1, items 1 and 3) for the appropriate remote location, and install the pipe plug (figure 2,
item 10) when hydraulic fluid is vented from the pipe plug opening.

6. OPEN the vent (figure 3, item 1) on the mounting end of the cylinder.
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10.

11.

12.

13.

14.

15.

Figure 3. Hydraulic Cylinder Vent

Rotate the remote hand pump (figure 1, item 5) in the CLOSE direction until hydraulic fluid flows freely from the vent
(figure 3, item 1).

CLOSE the vent (figure 3, item 1) and continue to rotate the remote hand pump (figure 1, item 5) clockwise until the
watertight door (figure 3, item 2) closes.

OPEN the vent (figure 3, item 3) at the rod end of the cylinder (figure 3, item 4).
Operate the local hand pump in the OPEN direction until hydraulic fluid flows freely from the vent (figure 3, item 3).

CLOSE the vent (figure 3, item 3) and continue to rotate the local hand pump until the watertight door (figure 3, item 2)
is OPEN.

Operate the watertight door through four to five complete OPEN/CLOSE cycles to bleed any remaining air from the
system.

Remove the pipe plug (figure 2, item 10) from the OPEN part of the control valve assembly (figure 2, item 9). Install
a pressure gauge in this opening.

Remove the pipe plug (figure 2, item 11) from the CLOSE part of the control valve assembly (figure 2, item 9). Install
a pressure gauge in this opening.

Turn the local hand pump until the door is fully CLOSED and the cylinder is deadheaded.
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16.

17.

18.

19.

20.

21.

NOTE

Turn the crank handle against a deadheaded cylinder only while taking gauge readings. Do not
continue cranking the door after the gauge reading has been observed.

Observe the reading on the pressure gauge in the CLOSE piping (figure 2, item 11) . The proper CLOSE relief pressure
setting is 800 PSI (55 bar).

If the CLOSE relief pressure is not wet at 800 PSI (55 bar), perform steps 18-23. If the CLOSE relief pressure is set at 800
PSI (55 bar), proceed to step 24.

Remove the cap nut (figure 4, item 1) from the CLOSE relief valve cartridge.

/4

/|

Figure 4. Control Valve Assembly Pressure Setting

Loosen the jam nut (figure 4, item 2) on the CLOSE relief valve cartridge.

If the CLOSE relief pressure is too high, turn the CLOSE adjusting screw (figure 4, item 3) counterclockwise until the
proper relief pressure is attained. 1f the CLOSE relief pressure is too low, turn the adjusting screw clockwise until the
proper relief pressure is attained.

Hold the CLOSE adjusting screw (figure 4, item 3) stationary and tighten the jam nut (figure 4, item 2).
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22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Check the CLOSE relief pressure. If the proper relief pressure is noted, proceed to step 23. If an incorrect CLOSE
relief pressure is noted, repeat steps 19-22.

Install the cap nut (figure 4, item 1) on the CLOSE relief valve cartridge.
Turn the local hand pump until the door is fully OPEN and the cylinder is deadheaded.
NOTE

Turn the crank handle against a deadheaded cylinder only while taking gauge readings. Do not
continue cranking the door after the gauge reading has been observed.

Observe the reading on the pressure gauge in the OPEN piping. The proper OPEN relief pressure setting is 800 PSI (55 bar).

If the OPEN relief pressure is not set at 800 PSI (55 bar), perform steps 27-32. 1f the OPEN relief pressure is set at 800 PSI
(55 bar), proceed to step 33.

Remove the cap nut (figure 4, item 4) from the OPEN relief valve cartridge.

Loosen the jam nut (figure 4, item 5) on the OPEN relief valve cartridge.

If the OPEN relief pressure is too high, turn the OPEN adjusting screw (figure 4, item 6) counterclockwise until the
proper relief pressure is attained. 1f the OPEN relief pressure is too low, turn the adjusting screw clockwise until the
proper relief pressure is attained.

Hold the OPEN adjusting screw (figure 4, item 6) stationary and tighten the jam nut (figure 4, item 5).

Check the CLOSE relief pressure. If the proper relief pressure is noted, continue with the procedure. If an incorrect
OPEN relief pressure is noted, repeat steps 28-31.

Install the cap nut (figure 4, item 1) on the OPEN relief valve cartridge.
Remove the presure gauges and install the pipe plugs (figure 3, items 10 and 11) .

Return the hydraulic watertight door to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, CONTROL VALVE ASSEMBLY; REPAIR

INITIAL SETUP:
Tools and Special Tools: Materials/Parts (continued):
Tool Kit, General Mechanic’s (Item 1, Table 2, Ball, Check (Item 15, Figure 3[ WP 0296 00)
[WP 0295 00) Packing, W/Retainer (Item 17, Figure 3[ WP 0296 00)
Goggles, Industrial (Item 35, Table 2] WP 0295 00} O-Ring (Item 22, Figure 3[ WP 0296 00)
Gloves, Chemical, and Oil Protective (Item 36, O-Ring (Item 25, Figure 3[ WP 0296 00)
Table 2] WP 0295 00) Ball, Valve, Ported (Item 26, Figure 3[ WP 0296 00)
Suitable Drain Pan Spring, Helical (Item 27, Figure 3[ WP 0296 00)
Materials/Parts: Personnel Required:
Cloth, Abrasive (Crocus Cloth) (Item 39, Table 1, One Watercraft Engineer, 88L
| WP 0307 00}
Hydraulic Fluid, Fire Resistant (Item 89, Table 1, References:
WP 0307 00) WP 0200 00
Rag, Wiping (Item 139, Table [ WP 0307 00) WP 0295 00
Tag, Danger (Item 174, Table 1[WP 0307 00) WP 0296 00
O-Ring (Item 11, Figure 3[ WP 0296 00|D WP 0307 00
O-Ring (Item 12, Figure 3[ WP 0296 00)
O-Ring (Item 13, Figure 3[WP 0296 00) Equipment Condition:
Spring, Helical (Item 14, Figure 3[ WP 0296 00) Control valve assembly removed[(WP 0200 00).
CONTROL VALVE ASSEMBLY

DISASSEMBLY

1. Match mark the control valve assembly (figure 1, item 1) top section (figure 1, item 2), middle section (figure 1, item 3),
and bottom section (figure 1, item 4) to ensure that the control valve assembly is reassembled in the correct order and in
the proper orientation.

A CAUTION

Always use two wrenches when loosening hydraulic lines. Failure to use two wrenches can
result in damage to the hydraulic lines or fittings. Always use the two wrench method.

2. Using two wrenches, remove the three nuts (figure 1, item 5) from the top section (figure 1, item 2) of the control valve

assembly (figure 1, item 1) and the three nuts (figure 1, item 6) from the bottom section (figure 1, item 4) of the control
assembly.
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Figure 1. Remote Valve Assembly
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WARNING

ui |

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

3. Position the control valve assembly (figure 1, item 1) over a suitable drain pan and remove the three bolts (figure 1, item 7)
from the control valve assembly. Allow any hydraulic fluid to drain into the suitable drain pan.

4. Separate the control valve assembly (figure 1, item 1) into its sections.

INSPECTION

1. Inspect all sealing surfaces for damage. Minor damage may be repaired using an abrasive cloth. Major damage
requires replacement of the component.

2. Inspect all springs for breakage or distortion. Replace the entire valve section if broken or distorted springs are discov-
ered.

3. Inspectall balls for corrosion, pitting, or other obvious damage. Replace the entire valve assembly if corrosion, pitting,
or other obvious damage is discovered.

ASSEMBLY

1. Assemble the bottom section (figure 1, item 4), the middle section (figure 1, item 3), and the top section (figure 1, item 2) of
the control valve assembly (figure 1, item 1) using the match marks from step 1 of Removal as a guide.

2. Install the three bolts (figure 1, item 7) in the control valve assembly (figure 1, item 1).

3. Install the three nuts (figure 1, item 6) on the three bolts (figure 1, item 7) on the bottom section (figure 1, item 4) of the
control valve assembly (figure 1, item 1). Do not tighten at this time.

4. Install the three nuts (figure 1, item 5) on the three bolts (figurel, item 7) on the top section (figure 1, item 2) of the
control valve assembly (figure 1, item 1). Do not tighten at this time.

A\ CAUTION

Always use two wrenches when tightening hydraulic lines. Failure to use two wrenches can
result in damage to the hydraulic lines or fittings. Always use the two wrench method.

5. Using two wrenches, tighten the three nuts (figure 1, item 5) on the top section (figure 1, item 2) and the three nuts
(figure 1, item 6) on the bottom section (figure 1, item 4) of the control valve assembly (figure 1, item 1).
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SINGLE CHECK VALVE

DISASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can

result in illness, serious injury, or death.

1. Perform the Control Valve Disassembly procedure in this work package.
2. Remove and discard the O-rings (figure 2, items 1, 2, and 3).

3. Remove the plug (figure 2, item 4), spring (figure 2, item 5), and check ball (figure 2, item 6) from the single check
valve (figure 2 item 7).

4. Remove and discard the O-ring (figure 2, item 8) from the single check valve (figure 2, item 7).

Figure 2. Single Check Valve
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INSPECTION

1. Inspect all sealing surfaces for damage. Minor damage may be repaired using an abrasive cloth. Major damage
requires replacement of the component.

2. Inspect all springs for breakage or distortion. Replace the entire valve section if broken or distorted springs are discov-
ered.

3. Inspectall balls for corrosion, pitting, or other obvious damage. Replace the entire valve assembly if corrosion, pitting,
or other obvious damage is discovered.

ASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

1. Seat the ball (figure 2, item 6) and spring (figure 2, item 5) in the single check valve (figure 2, item 7).
2. Lubricate a new O-ring (figure 2, item 8) with hydraulic fluid and install it in the single check valve (figure 2, item 7).
3. Install the plug (figure 2, item 4) in the single check valve (figure 2, item 7).

4. Lubricate the new O-rings (figure 2, items 1, 2, and 3) with hydraulic fluid and install them in the single check valve
(figure 2, item 7).

5. Perform the Control Valve Assembly procedure in this work package.
SAFETY RELIEF VALVE

DISASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

1. Perform the Control Valve Disassembly procedure in this work package.
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2. Remove and discard the O-rings (figure 3, items 1, 2, and 3).
3. Remove the cap nut (figure 3, item 4) and the packing with retainer (figure 3, item 5). Discard the packing with retainer.
4. Remove the jam nut (figure 3, item 6) and set aside. Remove and discard the packing with retainer (figure 3, item 7).

5. Remove the plug (figure 3, item 8), spring (figure 3, item 9), and ball (figure 3, item 10) from the safety relief valve
(figure 3, item 11) and set aside.

6. Perform steps 3-5 for the remaining side.

o N O u
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Figure 3. Dual Relief Valve

INSPECTION

1. Inspect all sealing surfaces for damage. Minor damage may be repaired using an abrasive cloth. Major damage
requires replacement of the component.

2. Inspectall springs for breakage or distortion. Replace the entire valve section if broken or distorted springs are discovered.

3. Inspectall balls for corrosion, pitting, or other obvious damage. Replace the entire valve assembly if corrosion, pitting,
or other obvious damage is discovered.

ASSEMBLY

1. Seat the ball (figure 3, item 10) and spring (figure 3, item 9) in the safety relief valve (figure 3, item 11).

2. Install the plug (figure 3, item 8) in the safety relief valve (figure 3, item 11).
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3. Install new packing with retainer (figure 3, item 7) and install the jam nut (figure 3, item 6).

4. Install new packing with retainer (figure 3, item 5) and install the cap nut (figure 3, item 4).

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

5. Lubricate the new O-rings (figure 3, items 1, 2, and 3) with hydraulic fluid and install them in the safety relief valve
(figure 3, item 11).

6. Perform the Control Valve Assembly procedure in this work package.
CHECK VALVE

DISASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

1. Perform the Control Valve Disassembly procedure in this work package.

2. Remove and discard the O-rings (figure 4, items 1, 2, and 3).

3. Remove the plug (figure 4, item 4), spring (figure 4, item 5), and ball (figure 4, item 6) from the check valve (figure 4,
item 7) and set aside.

4. Remove and discard the O-ring (figure 4, item 8) from the check valve (figure 4, item 7).

5. Perform steps 3 and 4 for the remaining assemblies.
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Figure 4. Quad Check Valve

INSPECTION

1. Inspect all sealing surfaces for damage. Minor damage may be repaired using an abrasive cloth. Major damage
requires replacement of the component.

2. Inspectall springs for breakage or distortion. Replace the entire valve section if broken or distorted springs are discovered.

3. Inspectall balls for corrosion, pitting, or other obvious damage. Replace the entire valve assembly if corrosion, pitting,
or other obvious damage is discovered.

ASSEMBLY

1. Seat the ball (figure 4, item 6) and spring (figure 4, item 5) in the check valve (figure 4, item 7).

WARNING

k.

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

2. Lubricate a new O-ring (figure 4, item 8) with hydraulic fluid and install it in the check valve (figure 4, item 7).
3. Install the plug (figure 4, item 4) in the check valve (figure 4, item 7).

4. Perform steps 1 through 3 for the remaining assemblies.
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5. Lubricate the new O-rings (figure 4, item 1, 2, and 3) with hydraulic fluid and install them on the check valve (figure 4,
item 7).

6. Perform the Control Valve Assembly procedure in this work package.
SHUTTLE VALVE

DISASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.

1. Perform the Control Valve Disassembly procedure in this work package.

2. Remove and discard the O-ring (figure 5, items 1, 2, and 3).

(I
<> 'I S
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Figure 5. Shuttle Valve
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3. Remove the cap nut (figure 5, item 4) and O-ring (figure 5, item 5). Discard the O-ring.
4. Remove the jam nut (figure 5, item 6) and set aside. Remove and discard the O-ring (figure 5, item 5).
5. Remove and discard the O-ring (figure 5, item 7) from the needle valve (figure 5, item 8).
6. Remove the plug (figure 5, item 9) from the shuttle valve (figure 5, item 10) and set aside. Remove and discard the O-
ring (figure 5, item 11).
7. Remove the plug (figure 5, item 12), spring (figure 5, item 13), and ball (figure 5, item 14) from the shuttle valve (figure
5, item 10).
8. Remove and discard the O-ring (figure 5, item 15).
9. Perform steps 6 and 7 for the remaining assemblies.
INSPECTION
1. Inspect all sealing surfaces for damage. Minor damage may be repaired using an abrasive cloth. Major damage
requires replacement of the component.
2. Inspectall springs for breakage or distortion. Replace the entire valve section if broken or distorted springs are discovered.
3. Inspectall balls for corrosion, pitting, or other obvious damage. Replace the entire valve assembly if corrosion, pitting,
or other obvious damage is discovered.
ASSEMBLY
1. Seat the ball (figure 5, item 14) and spring (figure 5, item 13) in the shuttle valve (figure 5, item 10).
WARNING
el
Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness, serious injury, or death.
2. Lubricate the O-ring (figure 5, item 15) with hydraulic fluid and install it on the plug (figure 5, item 12)
3. Install the plug (figure 5, item 12) in the shuttle valve (figure 5, item 10).
4. Lubricate the O-ring (figure 5, item 11) with hydraulic fluid and install it on the plug (figure 5, item 9).
5. Install the plug (figure 5, item 9) in the shuttle valve (figure 5, item 10).
6. Lubricate the O-ring (figure 5, item 7) with hydraulic fluid and install it on the needle valve (figure 5, item 8).
7. Install a new O-ring (figure 5, item 5) and the jam nut (figure 5, item 6) on the shuttle valve (figure 5, item 10).
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8. Install a new O-ring (figure 5, item 5) and the cap nut (figure 5, item 4) on the shuttle valve (figure 5, item 10).

9. Lubricate the O-rings (figure 5, items 1, 2, and 3) with hydraulic fluid and install them on the shuttle valve (figure 5,
item 10).

10. Perform the Control Valve Assembly procedure in this work package.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, HAND PUMPS, LOCAL/REMOTE; REPLACE

INITIAL SETUP:
Tools and Special Tools: Personnel Required:
Tool Kit, General Mechanic’s (Item 1, Table 2, Two Watercraft Engineers, 88L
WP 0295 00}
Goggles, Industrial (Item 35, Table 2, References:
WP 0295 00) FM 55-502
Gloves, Chemical and Oil Protective (Item 36, TB 43-0218
Table 2[WP 0295 00) TM 55-1925-273-10
Suitable Drain Pan WP 0295 00

WP 0307 00

Materials/Parts:
Hydraulic Fluid, Fire Resistant (Item 89, Table 1, Equipment Conditions:

WP 0307 00) Applicable hydraulic door secured and local and remote
Tag, Danger (Item 174, Table 1, WP 030700) hand pumps locked out and tagged out (FM 55-502).
WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lockwire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon
removal and replaced with new.

REMOVAL

1. Place the suitable drain pan beneath the work area.

2. CLOSE the remote valves (figure 1, items 1 and 2).
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Figure 1. Hydraulic Watertight Door System
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WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,
serious injury, or death.

L/
77 N

Hydraulic hoses and lines may be under pressure. Relieve pressure by operating the ap-
propriate control valve if possible. Loosen fittings on hose lines slowly. Allow oil to run
around threads of the fitting, releasing pressure before disconnecting. Releasing pressur-
ized oil suddenly may cause serious injury or death.

A\ CAUTION

Always use two wrenches when loosening hydraulic lines. Failure to use two wrenches can
result in damage to the hydraulic lines or fittings. Always use the two wrench method.

Label and remove the hydraulic lines (figure 1, item 3) from the pump (figure 1, item 4).

Remove the two taper pins (figure 2, item 1) from the hand crank (figure 2, item 2). Remove the hand crank. For the
local pump, remove both hand cranks.

Remove the six bolts (figure 2, item 3) and lockwashers (figure 2, item 4) from the pump (figure 2, item 5). Discard the
lockwashers.

Figure 2. Hand Pump
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INSTALLATION

1. Install the pump (figure 2, item 5) and secure it with six new lockwashers (figure 2, item 4) and six bolts (figure 2, item 3).
2. Install the hand crank (figure 2, item 2) and secure it with the two taper pins (figure 2, item 1). For the local pump,
install both hand cranks.
A\ CAUTION
Always use two wrenches when loosening hydraulic lines. Failure to use two wrenches can
result in damage to the hydraulic lines or fittings. Always use the two wrench method.
3. Install the hydraulic lines (figure 1, item 3) on the pump (figure 1, item 4) using the labels from step 4 of Removal as a
guide. Remove the labels.
4. Remove the lockouts and tagouts (FM 55-502).
5. OPEN the remote valves (figure 1, items 1 and 2).
6. Using the hand pump, operate the door through three to four complete OPEN/CLOSE cycles (TM 55-1925-273-10) to
ensure that all air is removed from the system.
7. Return the equipment to the desired readiness condition.
END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
HYDRAULIC WATERTIGHT DOORS, HAND PUMPS, LOCAL/REMOTE; REPAIR

INITIAL SETUP:

Tools and Special Tools:
Tool Kit, General Mechanic’s (Item 1, Table 2,
| WP 0295 00}
Goggles, Industrial (Item 35, Table 2] WP 0295 00)

Gloves, Chemical and Oil Protective (Item 36, Table

2, /WP 0295 00

Materials/Parts:
Dry Cleaning Solvent (Item 57, Table 1}, WP 0307 00
Rag, Wiping (Item 139, Table 1} WP 0307 00)

Gasket, End Cap (Item 35, Figure 3] WP 0296 00)
Packing, Preformed (Item 36, Figure 3,

WP 0296 00}
Seal, Plain, Encased (Item 34, Figure 3,

WP 0296 00)

Personnel Required:
One Watercraft Engineer, 88L

Reference:
TB 43-0218

[WP 0202 00
WP 0295 00
WP 0296 00)
[WP 0307 00

Equipment Conditions:

Hand pump removed|(WP 0202 00).

WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lock wire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon

removal and replaced with new.
LOCAL PUMP

DISASSEMBLY

WARNING

~-

Zo

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,

serious injury, or death.

1. Remove the screws (figure 1, item 1) holding the end cap (figure 1, item 2) to the pump.

2. Remove the plain encased seal (figure 1, item 3) from the end cap (figure 1, item 2). Discard the plain encased seal.

3. Remove the rear shaft seal (figure 1, item 4), collar retaining pin (figure 1, item 5) and the collar (figure 1, item 6).

0203 00-1



TM 55-1925-273-24&P-2 0203 00

% o o o ¢ |
% S

Figure 1. Local Hand Pump

4. Remove the screws (figure 1, item 7) that hold the pump head to the body.

5. Remove the snap ring (figure 1, item 8) and the rear bearing (figure 1, item 9). Discard the snap ring and the rear
bearing.

6. Remove and discard the preformed packing (figure 1, item 10).

7. Remove the snap ring (figure 1, item 11) and the front bearing (figure 1, item 12). Discard the snap ring and the front
bearing.

8. Remove the end cap gasket (figure 1, item 13) and rotor (figure 1, item 14). Discard the end cap gasket.

CLEANING AND INSPECTION

WARNING

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning
solvent in the vicinity of a spark, open flame, or excessive heat. Do not use cleaning solvent
in unventilated spaces. Failure to comply can result in death or serious injury.

1. Clean all metal parts with dry cleaning solvent and dry with clean wiping rags.

2. Inspect the bearings for corrosion, pitting, deep scratches, or other damage that would harm the seals and packing. If
damage is found, the entire pump assembly must be replaced.

ASSEMBLY

1. Install the rotor (figure 1, item 14) and a new end cap gasket (figure 1, item 13).
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2. Install the front bearing (figure 1, item 12) and a new snap ring (figure 1, item 11).

3. Install new preformed packing (figure 1, item 10).

4. Install the rear bearing (figure 1, item 9) and a new snap ring (figure 1, item 8).

5. Assemble the pump head to the pump body and secure it with the screws (figure 1, item 7).

6. Install the collar (figure 1, item 6), collar-retaining pin (figure 1, item 5), and rear shaft seal (figure 1, item 4).

7. Install a new plain encased seal (figure 1, item 3) and the end cap (figure 1, item 2). Secure the pump with the screws
(figure 1, item 1).

REMOTE PUMP

DISASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to comply can result in illness,
serious injury, or death.

1. Remove the screws (figure 2, item 1) that hold the end cap (figure 2, item 2) to the pump.

12 10
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Figure 2. Remote Hand Pump
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2. Remove and discard the end cap gasket (figure 2, item 3).

3. Remove the collar-retaining pin (figure 2, item 4) and the collar (figure 2, item 5). Discard the collar-retaining pin.
4. Remove the screws (figure 2, item 6) that hold the pump head to the body.

5. Remove and discard the preformed packing (figure 2, item 7) from the shaft end of the pump.

6. Remove the snap ring (figure 2, item 8) and the front shaft bearing (figure 2, item 9). Discard the snap ring.

7. Remove and discard the preformed packing (figure 2, item 10), the rear bearing (figure 2, item 11), and rotor (figure 2,
item 12).

CLEANING AND INSPECTION

WARNING

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning
solvent in the vicinity of a spark, open flame, or excessive heat. Do not use cleaning solvent
in unventilated spaces. Failure to comply can result in death or serious injury.

1. Clean all metal parts with dry cleaning solvent and dry with clean wiping rags.

2. Inspect the bearings for corrosion, pitting, deep scratches, or other damage that would harm the seals and packing. If
damage is found, the entire pump assembly must be replaced.

ASSEMBLY

1. Install the rotor (figure 2, item 12), rear bearing (figure 2, item 11), and preformed packing (figure 2, item 10).
2. Install the front shaft bearing (figure 2, item 9) and a new snap ring (figure 2, item 8).

3. Install a new preformed packing (figure 2, item 7).

4. Assemble the pump head to the body and secure with screws (figure 2, item 6).

5. Install the collar (figure 2, item 5) and secure it with a new collar-retaining pin (figure 2, item 4).

6. Install the new end cap gasket (figure 2, item 3) and end cap (figure 2, item 2). Secure the pump with screws (figure 2,
item 1).

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
WATERTIGHT DOORS, REPAIR

INITIAL SETUP:

Tools and Special Tools:
Tool Kit, General Mechanic’s (Item 1, Table 2,
| WP 0295 00}
Torch Outfit, Cutting and Welding (Item 2, Table 2,
| WP 0295 00}
Tool Kit, Welder’s (Item 3, Table 2] WP 0295 00)
Tool Kit, Carpenter’s (Item 9, Table 2[ WP 0295 00)
Faceshield, Industrial (Item 38, Table 2[WP 0295 00}

Materials/Parts:
Rubber Cement (Item 151, Table 1f, WP 0295 00)
Gasket (Item 9, Figure 4] WP 0296 00)

Personnel Required:
Two Watercraft Engineers, 88L (One of these must
be trained in confined space entry if void entry
is required)

Personnel Required (continued):
Fire watch as required (FM 55-502) (if welding will be
performed)
One Entry Supervisor Attendant (If void entry is required)

References:
FM 55-502
Organizational Confined Space Entry SOP (if void entry
is required)
TB 55-1900-204-24
TB 43-0144

[WP 0295 00
[WP 0296 00

Equipment Conditions:
Vessel certified safe for HOT WORK (FM 55-502) (if
welding will be performed)
\oids must be prepared for confined space entry (if void
entry is required)

GASKET SEALING AREA REPAIR

WARNING

~-

L/
77

Wire brushing operations can produce high velocity flying debris which can become lodged
in the skin or in the eyes. Wire brushing in confined spaces can result in debris flying from
unexpected directions. All personnel working in the area must wear protective eyewear,
gloves, and long sleeves when performing wire brushing operations. Failure to comply can
result in death or serious injury to personnel.

1. Use ascraper to remove the gasket (figure 1, item 1).

2. Use a wire brush to clean the gasket channel thoroughly. All of the old gasket and adhesive must be removed and the

channel cleaned to the bare metal.
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Figure 1. Watertight Door (Typical)

WARNING

' X
a

N\

Unprotected exposure to arc welding rays can cause serious eye damage and radiation
burns to the skin. Never perform arc-welding operations without appropriate eye and skin
protection. Failure to comply can result in serious injury or death.

A\ CAUTION

Improper connection of ground leads can cause serious electrolytic and electronic damage
to the vessel and its components. Always ensure that ground leads are connected as de-
tailed in TB 55-1900-204-24.

3. If welding repairs are required, perform such repairs as detailed in the applicable design drawings and acceptable
welding practices. All watercraft welding and repair must be accomplished as detailed in TB 55-1900-204-24.
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4. Ifaconfined space must be entered in order to perform work or to post a fire watch, prepare the space for confined space
entry and secure a Confined Space Entry Permit in accordance with the Organizational Confined Space Entry SOP and
FM 55-502.
5. After the area has cooled, paint the affected area (TB 43-0144), taking care not to paint any threads.
GASKET REPLACEMENT
1. On aflat surface, lay out clean, dry boards or other material to protect the deck. Roll out the new gasket material.
NOTE
The gasket will shrink over time. If the gasket is cut too short, it will eventually leave a gap at the
joint and destroy the watertight integrity of the door. Allow one extra inch for every 3 feet (91.4
cm) of channel.
2. Measure the gasket channel and cut the new gasket.
NOTE
A 45° joint should be used at corners in closures with square corners. Elsewhere, square butt
joints are preferable. Joints should not be located in the radius portions of closures. The number
of gasket joints should be kept to a minimum (no more than four). Very short strips (less than 2
feet) (61 cm) should not be used.
3. Install the gasket (figure 1, item 1) in the door using rubber cement.
4. Clean the knife-edge of the closure frame.
5. Apply a chalk line completely around the knife-edge of the doorframe.
NOTE
When setting up dogs on watertight doors, the dog on the opposite side of the hinges should be
set up first with sufficient pressure to hold the door. Two dogs should then be set up snugly on
the hinge side. All the dogs then should be set up evenly to ensure a good bearing all around.
6. Close and dog the door.
7. Open the door and inspect the gasket. If the door is watertight, the gasket will show an unbroken chalk line.
8. Ifthe line is broken, notify the maintenance supervisor.
9. Operate the door and check for smooth and positive dogging action.
END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
WATERTIGHT HATCHES, REPAIR

INITIAL SETUP:

Tools and Special Tools:
Tool Kit, General Mechanic’s (Item 1,
Table 2[WP 0295 00)
Torch Outfit, Cutting and Welding (Item 2, Table 2,
| WP 0295 00}
Tool Kit, Welder’s (Item 3, Table 2] WP 0295 00)
Tool Kit, Carpenter's (Item 9, Table 2[ WP 0295 00)
Faceshield, Industrial (Item 38, Table 2,

WP 0295 00)

Materials/Parts:
Rubber Cement (Item 151, Table 1f, WP 0307 00)
Gasket (Item 9, Figure 4] WP 0296 00)

Personnel Required:

Two Watercraft Engineers, 88L (One of these must
be trained in confined space entry if void entry
is required)

One Entry Supervisor/Attendant (if void entry is re-
quired)

References:

FM 55-502
TB 43-0144
TB 55-1900-204-24

[WP 0295 00|

WP 0296 00]

[WP 0307 00]

(Organizational Confined Space Entry SOP)

Equipment Conditions:

Vessel certified safe for HOTWORK (FM 55-502) (if
welding will be performed).

Voids must be prepared for confined space entry with
Confined Space Entry Permit secured (Organizational
Confined Space Entry SOP and FM 55-502) (if void
entry is required).

HATCH SEALING AREA REPAIR

1. Minor repairs to the gasket sealing edge (figure 1, item 1) may be made by welding.

WARNING

Grinding and cutting operations produce hot, flying particles. These particles can cause
serious injury to personnel or ignite fires in the work area. \WWear protective goggles, gloves,
and/or aprons at all times. A fire watch must be posted whenever grinding or cutting
operations are taking place. Failure to comply with this warning can result in serious
injury or death to personnel and damage to the vessel.

2. Use a grinder to clean the work area to the bare metal.
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Figure 1. Watertight Hatch

WARNING

' X
a

Unexpected exposure to arc welding rays can cause serious eye damage and radiation burns
to the skin. Never perform arc-welding operations without appropriate eye and skin pro-
tection. Failure to comply can result in death or serious injury.

A\ CAUTION

N\

Improper connection of ground leads can cause serious electrolytic and electronic damage to the
vessel and its components. Always ensure that ground leads are connected (TB 55-1900-204-
24).

3. Use the welder to build up the damaged area to a level higher than the desired contour.

WARNING

Grinding and cutting operations produce hot, flying particles. These particles can cause
serious injury to personnel or ignite fires in the work area. \WWear protective goggles, gloves,
and/or aprons at all times. A fire watch must be posted whenever grinding or cutting
operations are taking place. Failure to comply with this warning can result in serious
injury or death to personnel and damage to the vessel.

4. Use a grinder to return the gasket sealing edge (figure 1, item 1) to the proper contour.

5. After the work area is cooled, test the seal of the gasket as detailed in the Gasket Replacement procedure in this work
package.
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GASKET REPLACEMENT
1. On aflat surface, lay out clean, dry boards or other material to protect the deck. Roll out the new gasket material.
NOTE
The gasket will shrink over time. If the gasket is cut too short, it will eventually leave a gap at the
joint and destroy the watertight integrity of the door. Allow one extra inch for every 3 feet (91.4
cm) of channel.
2. Measure the gasket channel and cut the new gasket.
NOTE
A 45° joint should be used at corners in closures with square corners. Elsewhere, square butt
joints are preferable. Joints should not be located in the radius portions of closures. The number
of gasket joints should be kept to a minimum (no more than 4). Very short strips (less than 2 feet)
(61 cm) should not be used.
3. Install the gasket (figure 1, item 2) on the door using rubber cement.
4. Clean the knife edge of the closure frame.
5. Apply a chalk line completely around the knife edge of the doorframe.
NOTE
When setting up dogs on watertight doors, the dog on the opposite side of the hinges should be
set up first with sufficient pressure to hold the door. Two dogs should then be set up snugly on
the hinge side. All the dogs then should be set up evenly to ensure a good bearing all around.
6. Close and dog the door.
7. Open the door and inspect the gasket. If the door is watertight, the gasket will show an unbroken chalk line.
8. Ifthe line is broken, notify the maintenance supervisor.

9. Operate the door and check for smooth and positive dogging action.

10. Touch up any damaged paint (TB 43-0144).

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
WATERTIGHT SCUTTLES, REPAIR

INITIAL SETUP:

Tools and Special Tools:

Tool Kit, General Mechanic’s (Item 1, Table 2,
WP 0295 00}

Torch Outfit, Cutting and Welding (Item 2, Table 2,
WP 0295 00}

Tool Kit, Welder’s (Item 3, Table 2] WP 0295 00)

Tool Kit, Carpenter’s (Item 9, Table 2 WP 0295 00)

Goggles, Industrial (Item 35, Table 1[ WP 0295 00)

Gloves, Leather (Item 37, Table 1 WP 0295 00)

Materials/Parts:
Rubber Cement (Item 151, Table 1f, WP 0307 00)
Gasket (Item 5, Figure 6] WP 0296 00)

Personnel Required:

Two Watercraft Engineers, 88L

References:

TB 43-0144
TB 55-1900-204-24
WP 0092 00 (volume 1)

[WP 0295 00

WP 0296 00)

[WP 0307 00

Equipment Conditions:

Dogging hardware removed (WP 0092 00, volume 1).
Vessel certified safe for HOT WORK (FM 55-502).

DISASSEMBLY

1. Remove the dog stud (figure 1, item 1).

2. Remove the delrin bushings (figure 1, item 2) and preformed packing (figure 1, item 3).

3. Use ascraper to remove the gasket (figure 1, item 4).

WARNING

Z

Removing components by means of wire brushing produces flying particles. These par-
ticles can cause serious injury to personnel. Protective goggles, gloves, and long sleeves
must be worn at all times during wire brushing operations. Failure to comply with this
warning can result in serious injury to personnel.

4. Use a wire brush to clean the gasket channel thoroughly. All of the old gasket and adhesive must be removed and the

channel cleaned to the bare metal.

INSPECTION

1. Inspect the gasket sealing edge (figure 1, item 5) for damage or deformity. Repair minor deformities as described in the
repair paragraph. Refer major deformities to the maintenance supervisor.

2. Inspect the bushing (figure 1, item 2) and seals (figure 1, item 6) for wear or damage. Replace any worn or damaged

components.

3. Inspect the dog stud for wear or damage, taking special care to inspect the bushing and seal surfaces of the stud.

Replace the stud if wear or damage is noted.
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Figure 1. Watertight Scuttle

REPAIR

Minor repairs to the gasket sealing edge (figure 1, item 5) may be made by welding.
| WARNING I
/ a

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel or ignite fires in the work area. Wear pro-
tective goggles, gloves, and/or aprons at all times. A fire watch must be posted whenever
grinding or cutting operations are taking place. Failure to comply with this warning can
result in serious injury or death to personnel and damage to the vessel.

//

1. Use agrinder to clean the work area to the bare metal.

WARNING

=

»
*y

Unprotected exposure to arc welding rays can cause serious eye damage and radiation
burns to the skin. Never perform arc-welding operations without appropriate eye and skin
protection.

A CAUTION

Improper connection of ground leads can cause serious electrolytic and electronic damage to the
vessel and its components. Always ensure that ground leads are connected as outlined in TB 55-
1900-204-24.

2. Use the welder to build up the damaged area to a level higher than the desired contour.
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WARNING

ki, -8

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel or ignite fires in the work area. \Wear pro-
tective goggles, gloves, and/or aprons at all times. A fire watch must be posted whenever
grinding or cutting operations are taking place. Failure to comply with this warning can
result in serious injury or death to personnel and damage to the vessel.

3. Use a grinder to return the gasket sealing edge to the proper contour.

4. After the area has cooled, paint the affected area (TB 43-0144).

ASSEMBLY

1. Measure the required length around the scuttle for the gasket.

NOTE

The gasket will shrink over time. If the gasket is cut too short, it will eventually leave a gap at the
joint and destroy the watertight integrity of the scuttle.

2. Add one additional inch and cut the gasket.

3. Install the gasket (figure 1, item 4) on the scuttle using rubber cement. Ensure that it is seated well in the gasket channel.
4. Assemble dogging hardware (WP 0092 00, volume 1).

5. Clean the knife-edge of the closure frame.

6. Apply a chalk line completely around the knife-edge of the scuttle.

7. Close and dog the scuttle.

8. Open the scuttle and examine the gasket.

9. Ifthe scuttle is watertight, the gasket will show an unbroken chalk line.

10. If the line is broken, notify the maintenance supervisor.

11. Operate the scuttle and check for smooth and positive dogging action.

12. Touch up any damaged paint (TB 43-0144).

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
WATERTIGHT MANHOLES, REPAIR

INITIAL SETUP:

Tools and Special Tools:
Tool Kit, General Mechanic’s (Item 1, Table 2,
| WP 0295 00}
Torch Outfit, Cutting and Welding (Item 2, Table 2,
| WP 0295 00}
Tool Kit, Welder’s (Item 3, Table 2] WP 0295 00)
Tool Kit, Carpenter's (Item 9, Table 2[ WP 0295 00)
Threading Set, Screw (Item 31, Table
Goggles, Industrial (Item 35, Table 1[ WP 0295 00)
Gloves, Chemical and Qil Protective (Item 36,
Table 2[WP 0295 00)
Gloves, Leather (Item 37, Table 1[WP 0295 00)
Faceshield, Industrial (Item 38, Table 2[WP 0295 00}

Materials/Parts:

Gasket (Item 1, Figure 7| WP 0296 00)
Screw Cap (Item 2, Figure 7| WP 0296 00)

Personnel Required:
Two Watercraft Engineers, 88L (One of these must
be trained in confined space entry)

References:

FM 55-502

TB 43-0144

TB 55-1900-204-24
WP 0093 00

[WP 0295 00

[WP 0296 00

Organizational Confined Space Entry SOP

Equipment Conditions:

Manhole removed (WP 0093 00).

Vessel certified safe for HOTWORK (FM 55-502) (if
welding will be performed).

Fire watch as required (FM 55-502).

\oids must be prepared for confined space entry with
confined space entry permit secured (FM 55-502 and
the Organizational Confined Space Entry SOP).

MANHOLE

GASKET SEALING AREA REPAIR

1. Minor repairs to the gasket sealing edge (figures 1 and 2, item 1) may be made by welding.

WARNING

&l |

/
77

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel. These hot particles can also ignite fires in
the work area and in adjacent spaces. During and after removal, the work area will be
very hot. Wear protective goggles, gloves, and/or aprons must be worn at all times during
cutting and grinding operations. Afire watch must be posted whenever grinding or cutting
operations are taking place. Failure to comply with this warning can result in serious
injury or death to personnel and serious damage to the vessel.

2. Use a grinder to clean the work area to the bare metal.
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Figure 1. Raised Manhole Cover (Typical)
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6.

7.

WARNING

W
B4

Unprotected exposure to arc welding rays can cause serious eye damage and radiation
burns to the skin. Never perform arc welding operations without appropriate eye and skin
protection.

=

A\ CAUTION

Improper connection of ground leads can cause serious electrolytic and electronic damage to the
vessel and its components. Always ensure that ground leads are connected as outlined in TB 55-
1900-204-24.

Use the welder to build up the damaged area to a level higher than the desired contour.

Use a grinder to return the gasket sealing edge (figures 1 and 2, item 1) to the proper contour.
Repeat steps 2-4 until a satisfactory sealing edge is obtained.

When the repair is cool, touch up paint (TB 43-0144).

When the paint is dry, return the equipment to the desired readiness condition.

STUD REPLACEMENT (RAISED MANHOLE)

1.

2.

If welding repairs are required, perform such repairs as detailed in the applicable design drawings and acceptable
welding practices. All watercraft welding and repair must be accomplished as outlined in TB 55-1900-204-24.

WARNING

Entry into an uninspected confined space may result in death or serious injury to person-
nel. Only properly trained personnel may enter confined spaces, or act as entry supervi-
sors and/or attendants for those working in confined spaces. Before entering into a con-
fined space, the space must be cleared for entry and a Confined Space Entry Permit must
be secured. All entry into confined spaces must be in accordance with the Organizational
Confined Space Entry Standard Operating Procedure and FM 55-502.

Special precautions must be taken if cutting or welding operations will take place inside
tanks or confined spaces. All confined space protocols and regulations must be strictly
adhered to. Ventilation and/or respiratory protection must also be provided to control
exposure to welding fumes. Failure to comply can result in serious injury to personnel.

If a confined space must be entered in order to perform work or to post a fire watch, prepare the space for confined space
entry and secure a Confined Space Entry Permit (Organizational Confined Space Entry SOP and FM 55-502).
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WARNING

L/
77 N

- |

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel. These hot particles can also ignite fires in
the work area and in adjacent spaces. During and after removal, the work area will be
very hot. Wear protective goggles, gloves, and/or aprons must be worn at all times during
cutting and grinding operations. Afire watch must be posted whenever grinding or cutting
operations are taking place. Failure to comply with this warning can result in serious
injury or death to personnel and serious damage to the vessel.

3. Using a cutting torch, remove the old stud (figure 2, item 2).
4. Use a grinder to thoroughly clean the work area.
5. Position the new stud (figure 2, item 2) in place.

6. Thread several nuts (figure 2, item 3) onto the stud (figure 2, item 2) to protect the threads.

WARNING

W
B4

Unprotected exposure to arc welding rays can cause serious eye damage and radiation
burns to the skin. Never perform arc-welding operations without appropriate eye and skin
protection.

7. Weld the stud (figure 2, item 2) securely in place.

8. After the area has cooled, apply paint (TB 43-0144), but do not paint the threads.
9.  When the paint is dry, return the equipment to the desired readiness condition.
THREAD REPAIR (FLUSH MANHOLE)

1. If welding repairs are required, perform such repairs as detailed in the applicable design drawings and acceptable
welding practices. All watercraft welding and repair must be accomplished as outlined in TB 55-1900-204-24.

2. Select the correct size tap, and run the tap through the damaged threads.
3. Install a bolt (figure 2, item 2) into the hole, and attempt to tighten it.

4. If the fastener holds securely, remove the fastener and proceed to step 6 of this procedure.
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Figure 2. Flush Manhole (Typical)
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5. If the threads are stripped, complete the following:

a.

e.

f.

WARNING

L/
77 N

Removing components by means of grinding or cutting produces hot, flying particles. These
particles can cause serious injury to personnel. These hot particles can also ignite fires in
the work area and in adjacent spaces. During and after removal, the work area will be
very hot. Wear protective goggles, gloves, and/or aprons must be worn at all times during
cutting and grinding operations. Afire watch must be posted whenever grinding or cutting
operations are taking place. Failure to comply with this warning can result in serious
injury or death to personnel and serious damage to the vessel.

7

- |

Use a grinder, needle gun, and wire brush to clean the damaged area to the bare metal.

WARNING

W
B4

Unprotected exposure to arc welding rays can cause serious eye damage and radiation
burns to the skin. Never perform arc welding operations without appropriate eye and skin
protection.

=

A\ CAUTION

Improper connection of ground leads can cause serious electrolytic and electronic damage to the
vessel and its components. Always ensure that ground leads are connected (TB 55-1900-204-
24).

Use the arc welder to build up the damaged area to a level higher than the desired contour.

Use a grinder to smooth the damaged area and return the surfaces to normal.

Repeat steps a-c until a satisfactory surface is obtained.

Drill and tap the hole for the hatch fastener.

Allow the repair area to cool.

6. Apply paint (TB 43-0144).

7. When the paint is dry, return the equipment to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
ROTARY CLEARVIEW SCREENS, REPLACE

INITIAL SETUP:

Tools and Special Tools:
Tool Kit, General Mechanic’s (Item 1, Table 2,
WP 0295 00}

Materials/Parts:

Rag, Wiping, (Item 139, Table 1} WP 0307 00)
Tag, Danger (Item 174, Table 1{ WP 0307 00

References:

FM 55-502

TM 55-1925-273-10
[WP 0295 00]

WP 0296 00]
[WP 0307 00

Equipment Conditions:

Gasket (Item 3, Figure 8 WP 0296 00)

Rotary Clearview Screen (Item 1, Figure 8,

WP 0296 00)

Personnel Required:
Two Watercraft Engineers, 88L

At 120V exterior emergency lighting panel No. 2, set the
ROTARY CLEARVIEW WIPER AND HEATER.

circuit breaker to OFF. Lock out and tag out (FM 55-

502)

REMOVAL

1. Setthe HEATER switch (figure 1, item 1) and the MOTOR switch (figure 1, item 2) on the clearview screen control box

(figure 1, item 3) to OFF.

2. Remove the connector (figure 2, item 1) from the junction box (figure 2, item 2).

r— — — — — — — 1
I CLEARVIEW SCREEN I
I CONTROL BOX I
I gzg__vous gzg I
| = = ||
I @ I
I =/ |||
I MOTOR I
3 I = IMPORTANT TURN = I
\ HEATER ON 20-30
| STARTING MOTOR I
I OFF OFF I
A —— 3

/

Figure 1. Clearview Screen Control Box
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3.

Figure 2. Clearview Screen

A\ CAUTION

A minimum of two personnel are needed when removing the clearview screen from the window.
The second person is needed outside to prevent the rotary assembly from falling during disas-
sembly. Failure to comply with this caution can cause damage to the rotary assembly.

Remove the twelve screws (figure 2, item 3) and twelve washers (figure 2, item 4) and remove the retaining ring (figure 2,
item 5), the gasket (figure 2, item 6), and the rotary assembly (figure 2, item 7) from the window (figure 2, item 8). Discard
the gasket.

INSTALLATION

1. Thoroughly clean the window (figure 2, item 8) with clean wiping rags and clean water and verify that there are no
cracks or damage.

2. Install a new gasket (figure 2, item 6), the rotary assembly (figure 2, item 7), and the retaining ring (figure 2, item 5) and
secure them with the twelve screws (figure 2, item 3) and twelve washers (figure 2, item 4).

3. Install the connector (figure 2, item 1) on the junction box (figure 2, item 2).

4 Remove the lockouts and tagouts (FM 55-502).

5. Set the circuit breaker to ON.

6. Operate the clearview screen under usual conditions (TM 55-1925-273-10).

7. Verify that the window spins and heats properly.

8. Return the equipment to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
ROTARY CLEARVIEW SCREENS, REPAIR

INITIAL SETUP:
Tools and Special Tools: References:
Tool Kit, Electrician’s (Item 11, Table 2 WP 0295 00) FM 55-502
Multimeter, AN/PSM-45 (Item 16, Table 2, TM 55-1925-273-10
(WP 0295 00}
Materials/Parts:
Rag, Wiping (Item 139, Table 1 WP 0307 00) Equipment Conditions:
Tag, Danger (Item 174, Table 1[WP 0307 00) Set to OFF the ROTARY CLEARVIEW WIPER AND
HEATER circuit breaker at 120V exterior emergency
Personnel Required: lighting panel No. 2. Lock out and tag out (FM 55-
Two Watercraft Engineers, 88L 502).

CONTROL BOX LAMP REPLACEMENT
REMOVAL
1. Remove the protective lens cover (figure 1, item 1).

2. Remove the lamp (figure 1, item 2).

CLEARVIEW SCREEN 4 12 B
CONTROL BOX
3 \
69 &3 = '
=28 SR I

HEATER MOTOR

ON

ON
IMPORTANT TURN
HEATER ON 20-30
MINUTES BEFORE
STARTING MOTOR
OFF

OFF

I
I
I
=
4
I
I
I

15

Figure 1. Clearview Screen Control Box
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INSTALLATION

1. Install the lamp (figure 1, item 2).

2. Install the protective lens cover (figure 1, item 1) finger tight.

3. Perform the Follow-On Service at the end of this work package.

CONTROL BOX FUSE REPLACEMENT

REMOVAL

1. Remove the fuse holder (figure 1, item 3).

2. Remove the fuse (figure 1, item 4) from the fuse holder (figure 1, item 3).
INSTALLATION

1. Install the fuse (figure 1, item 4) in the fuse holder (figure 1, item 3).

2. Install the fuse holder (figure 1, item 3) with the installed fuse (figure 1, item 4) in the control box (figure 1, item 5).
3. Perform the Follow-On Service at the end of this work package.

LAMP HOUSING ASSEMBLY REPLACEMENT

REMOVAL

1. Perform the Control Box Lamp Replacement Removal procedure in this work package.

2. Loosen the captive screw (figure 1, item 6), and open the control box (figure 1, item 5).

WARNING
) m

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

3. Useamultimeter to check for the presence of voltage at the fuse holder assembly terminals (figure 1, item 7). If voltage
is present, verify that the correct circuit breaker is set to OFF, locked out, and tagged out (55-502). If no voltage is
present, proceed with the procedure.

4. Label and remove the wiring (figure 1, item 8) from the lamp assembly terminals (figure 1, item 9).

5. Remove the retaining nut (figure 1, item 10) and remove the lamp housing assembly (figure 1, item 11) from the control
box (figure 1, item 5).
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INSTALLATION

1. Install the lamp housing assembly (figure 1, item 11) in the control box (figure 1, item 5) and secure it with the retaining
nut (figure 1, item 10).

2. Install the wiring to the lamp assembly terminals (figure 1, item 9). using the labels from step 4 of Removal as a guide.
Remove the labels.

3. Close the control box (figure 1, item 5) and secure it with the captive screw (figure 1, item 6).
4. Perform the Control Box Lamp Replacement Installation procedure in this work package.

5. Perform the Follow-On Service at the end of this work package.

FUSE HOLDER ASSEMBLY REPLACEMENT

1. Perform the Control Box Fuse Replacement Removal procedure in this work package.

2. Loosen the captive screw (figure 1, item 6) and open the control box (figure 1, item 5).

WARNING
o m

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

3. Useamultimeter to check for the presence of voltage at the fuse holder assembly terminals (figure 1, item 7). If voltage
is present, verify that the correct circuit breaker is set to OFF, locked out, and tagged out (55-502). If no voltage is
present, proceed with the procedure.

4. Label and remove the wiring (figure 1, item 8) from the fuse holder assembly terminals (figure 1, item 7).

5. Remove the retaining nut (figure 1, item 12) and the fuse holder assembly (figure 1, item 13) from the control box
(figure 1, item 5).

INSTALLATION

1. Install the fuse holder assembly (figure 1, item 13) in the control panel (figure 1, item 5) and secure it with the retaining
nut (figure 1, item 12).

2. Install the wiring (figure 1, item 8) to the fuse holder assembly terminals (figure 1, item 7) using the labels from
Removal step 4 of removal as a guide. Remove the labels.

3. Close the control panel (figure 1, item 5) and secure it with the captive screw (figure 1, item 6).
4. Perform the Control Box Fuse Replacement Installation procedure in this work package.

5. Perform the Follow-On Service procedure at the end of this work package.
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TOGGLE SWITCH REPLACEMENT

REMOVAL

1.

Loosen the captive screw (figure 1, item 6), and open the control box (figure 1, item 5).

WARNING
) m

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

Use a multimeter to check for the presence of voltage at the fuse holder assembly terminals (figure 1, item 7). If voltage
is present, verify that the correct circuit breaker is set to OFF, locked out, and tagged out (55-502). If no voltage is
present, proceed with the procedure.

Label and remove the wiring (figure 1, item 8) from the toggle switch terminals (figure 1, item 14).

Remove the retaining nut (figure 1, item 15) and remove the toggle switch (figure 1, item 16) from the control box
(figure 1, item 5).

INSTALLATION

1.

3.

4.

Install the toggle switch (figure 1, item 16) in the control box (figure 1, item 5), and secure it with the retaining nut
(figure 1, item 15)

Install the wiring (figure 1, item 8) to the toggle switch terminals (figure 1, item 14) using the labels from step 3 of
Removal as a guide. Remove the labels.

Close the control panel (figure 1, item 5) and secure it with the captive screw (figure 1, item 6).

Perform the Follow-On Service procedure at the end of this work package.

FOLLOW-ON SERVICE

1. Remove the lockouts and tagouts (FM 55-502).

2. Set the circuit breaker to ON.

3. Operate the clearview screen under usual conditions (TM 55-1925-273-10).
4. Verify that the window spins and heats properly.

5. Return the equipment to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
PILOTHOUSE, REPLACE

INITIAL SETUP:
Tools and Special Tools: Personnel Required:
Tool Kit, General Mechanic’s (Item 1, Table 2, Two Watercraft Engineers, 88L
WP 0295 00)
Tool Kit, Electrician’s (Item 11, Table 2, References:
WP 0295 00} FM 55-502
Multimeter (Item 16, Table 2[ WP 0295 00) TB 43-0218
Materials/Parts:
Tag, Danger (Item 174, Table 1[WP 0307 00}
WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lockwire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon
removal and replaced with new.

REPLACE WINDSHIELD WIPER BELT

REMOVAL

1. Determine which windshield wiper belt will be replaced. At 120V exterior emergency lighting panel No. 2, set to OFF,
lock out, and tag out (FM 55-502) the corresponding circuit breaker shown in table 1.

2. Remove the four screws (figure 1, item 1) from the cover (figure 1, item 2) of the windshield wiper motor junction box
(figure 1, item 3).

3. Remove the cover (figure 1, item 2) from the windshield wiper motor junction box (figure 1, item 3).

Table 1. Windshield Wipers and Motors

Windshield Wiper to Repair Circuit Breaker to Lock Out and Tag Out
Forward Port and Starboard WINDSCREEN WIPERS. (PORT & STBD FWD).
Forward Starboard and Port WINDSCREEN WIPERS. (STARBOARD& PORT FWD).
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Figure 1. Windshield Wiper Motor

WARNING
o m

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

Using a multimeter, check for voltage at the windshield wiper motor terminals (figure 2, item 1). If voltage is present,
ensure that the correct circuit breakers have been secured, locked out, and tagged out (FM 55-502). If no voltage is
present, continue with the procedure.

Loosen and remove the nut (figure 3, item 1) from the water line (figure 3, item 2).

Remove the two bolts (figure 3, item 3) from the cover (figure 3, item 4) and remove the cover (figure 3, item 4).

Remove the two screws (figure 3, item 5) from the park switch (figure 3, item 6) and remove the park switch.

Remove the three screws (figure 3, item 7) that secure the windshield wiper blade assembly (figure 3, item 8) to the
carriage plate assembly (figure 3, item 9) and remove the windshield wiper blade assembly.
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10.

11.

12.

Figure 2. Windshield Wiper Motor Junction Box

Slide the carriage plate assembly (figure 3, item 9) toward the idler tension pulley (figure 3, item 10) and remove the
belt (figure 3, item 11) from the drive shaft pulley assembly (figure 3, item 12).

Remove the carriage plate assembly (figure 3, item 9) from the windshield wiper housing (figure 3, item 13).

Remove the two nuts (figure 3, item 14) securing the clamp (figure 3, item 15) and remove the clamp from the idler
pulley assembly (figure 3, item 16).

Remove the belt (figure 3, item 11) from idler pulley assembly (figure 3, item 16).
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Figure 3. Windshield Wiper Components (Exploded View)

INSTALLATION
1. Install the belt (figure 3, item 11) on the idler pulley assembly (figure 3, item 16).

2. Install the clamp (figure 3, item 15) and the two nuts (figure 3, item 14) securing the clamp. Tighten the two nuts
securely.

3. Install the carriage plate assembly (figure 3, item 9) in the windshield wiper housing (figure 3, item 13).

4. Slide the carriage plate assembly (figure 3, item 9) toward the idler tension pulley (figure 3, item 10) and install the belt
(figure 3, item 11) on the drive shaft pulley assembly (figure 3, item 12).

5. Install the windshield wiper blade assembly (figure 3, item 8) on the carriage plate assembly (figure 3, item 9). Install
the three screws (figure 3, item 7) securing the windshield wiper blade assembly. Tighten the three screws securely.

6. Install the park switch (figure 3, item 6) into the windshield wiper housing (figure 3, item 13) and secure it with the two
screws (figure 3, item 5). Tighten the two screws securely.

7. Install the cover (figure 3, item 4) on the windshield wiper housing (figure 3, item 13) and secure it with the two bolts (figure
3, item 3). Tighten the two bolts securely.

8. Connect the nut (figure 3, item 1) to the water line (figure 3, item 2) and tighten the nut securely.

9. Install the cover (figure 1, item 2) on the windshield wiper motor junction box (figure 1, item 3) and secure it with the
four screws (figure 1, item 1).

10. Perform the Follow-On Service procedure at the end of this work package.
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REPLACE WINDSHIELD WIPER ASSEMBLY (MOTOR)

REMOVAL

1.

Determine which windshield wiper assembly motor will be replaced. At the 120V exterior emergency lighting panel
No. 2, set to OFF, lock out, and tag out (FM 55-502) the corresponding circuit breaker shown in table 1.

Remove the four screws (figure 1, item 1) from the cover (figure 1, item 2) of the windshield wiper motor junction box
(figurel, item 3).

WARNING
o m

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

Use a multimeter to check for voltage at the windshield wiper motor terminals (figure 2, item 1). If any voltage is
present, ensure that the correct circuit breakers have been secured, locked out, and tagged out. If no voltage is present,
continue with the procedure.

Label and remove the wiring (figure 2, item 2) from the windshield wiper motor junction box (figure 1, item 3).

Loosen the set screw (figure 3, item 17) on the drive shaft pulley assembly (figure 3, item 12).

Remove the four screws (figure 3, item 18) that secure the windshield wiper motor (figure 3, item 19) and remove the
windshield wiper motor.

INSTALLATION

1.

2.

Install the new windshield wiper motor (figure 3, item 19) and secure it with the four screws (figure 3, item 18).
Tighten the set screw (figure 3, item 17) on the drive shaft pulley assembly (figure 3, item 12).

Connect the wiring (figure 2, item 2) in the windshield wiper motor junction box (figure 1, item 3) using the labels from
step 4 of Removal as a guide. Remove the labels.

Install the cover (figure 1, item 2) on the windshield wiper motor junction box (figure 1, item 3) and secure it with the
four screws (figure 1, item 1).

Perform the Follow-On Service procedure at the end of this work package.
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REPLACE HEATER SWITCHES

REMOVAL

1.

\\/@

Determine which heater switch will be replaced. At the 120V pilothouse emergency distribution panel No. 2, set to
OFF, lock out, and tag out (FM 55-502) the corresponding circuit breaker shown in table 2.

Remove the four screws (figure 4, item 1) from the front panel (figure 4, item 2) of the heater switch bank (figure 4, item 3).
WARNING
; m

Replace or repair components only after the affected circuit has been secured, locked out,

and tagged out (FM 55-502). Performing replacement or repair with the circuit energized

may result in serious injury or death.
Remove the front panel (figure 4, item 2), and use a multimeter to check for voltage on the switch contacts (figure 5,
item 1) inside the heater switch bank (figure 4, item 3). If any voltage is present, ensure that the correct circuit breakers
have been secured, locked out, and tagged out (FM 55-502). If no voltage is present, continue with the procedure.
Label and remove the wiring from the switch (figure 5, item 2).
Remove the retaining nut (figure 5, item 3) securing the switch (figure 5, item 2) to the front panel (figure 5, item 4).
Remove the switch (figure 5, item 2) from the front panel (figure 5, item 4).

/2
A @)

KXo Ko Ko Ko Ko Ko Ko Kel

HEATER HEATER HEATER HEATER  HEATER HEATER HEATER HEATER HEATER
® 1-PORT 1-FWD 2-FWD 3-FWD 4-FWD 1-STBD 1-AFT 2-AFT 3-AFT

®)

Figure 4. Heater Switch Bank
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Table 2. Heater Switch Circuit Breakers

Heater Switch to Repair Circuit Breaker to Lock Out and Tag Out
HEATER 1-PORT WINDSCREEN ELEMENTS. (FWD).
HEATER 2-PORT WINDSCREEN ELEMENTS. (FWD).
HEATER 2-FWD WINDSCREEN ELEMENTS. (FWD).
HEATER 3-FWD WINDSCREEN ELEMENTS. (FWD).
HEATER 4-FWD WINDSCREEN ELEMENTS. (FWD).
HEATER 1-STBD WINDSCREEN ELEMENTS. (AFT).
HEATER 1-AFT WINDSCREEN ELEMENTS. (AFT).
HEATER 2-AFT WINDSCREEN ELEMENTS. (AFT).
HEATER 3-AFT WINDSCREEN ELEMENTS. (AFT).

4
AN

Figure 5. Heater Switch
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INSTALLATION

1. Install the new switch (figure 5, item 2) in the front panel (figure 5, item 4), and secure it with the retaining nut
(figure 5, item 3).

2. Connect the wiring to the switch contacts (figure 5, item 1) using the labels from step 4 of Removal as a guide. Remove
the labels.

3. Install the front panel (figure 4, item 2), and secure it with the four screws (figure 4, item 1).
4. Perform the Follow-On Service procedure at the end of this work package.

FOLLOW-ON SERVICE

1. Remove the lockouts and tagouts (FM 55-502).

2. Setthe applicable circuit breaker at the 120V pilothouse emergency distribution panel or the exterior emergency light-
ing panel No. 2 to ON. Refer to table 1 or 2.

3. Operate the windshield wipers and verify proper operation of the repaired unit.
4. Operate the heater switch and verify the proper operation of the repaired unit.

5. Return the equipment to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
PILOTHOUSE, REPAIR

INITIAL SETUP:
Tools and Special Tools: Materials/Parts:
Tool Kit, General Mechanic's (Item 1, Table 2, Latch, Toggle (Item 18, Figure 9[WP 0296 00)
WP 0295 00}
Drill, Electric, Portable, 1/2" (Item 32, Table 2, Personnel Required:
WP 0295 00) 2 Watercraft Engineers, 88L
Drill Set, Twist Set (Item 33, Table 2[WP 0295 00)
Goggles, Industrial (Item 35, Table 2[ WP 0295 00) References:
Gloves, Leather (Item 37, Table 2[ WP 0295 00) [WP 0295 00
Riveter, Blind, Hand (Item 20, Table 2[ WP 0295 00) [WP 0296 00

TOGGLE LATCH REPLACEMENT

REMOVAL

WARNING

-4

Drilling operations produce high velocity flying debris which can become lodged in the
skin or in the eyes. All personnel working in the area must wear protective eyewear, gloves,
and long sleeves when performing grinding, needling and chipping operations. Failure to
comply can result in death or serious injury to personnel.

1. Drill out the two rivets (figure 1, item 1) securing the top half of the toggle latch (figure 1, item 2). Remove the top half
of the toggle latch.

2. Drill out the two rivets (figure 2, item 3) securing the bottom half of the toggle latch (figure 1, item 4). Remove the
bottom half of the toggle latch.
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Figure 1. Toggle Latch Replacement

INSTALLATION

1. Position the bottom half of the toggle latch (figure 1, item 4) over the existing rivet holes and secure it with two rivets
(figure 1, item 3).

2. Position the top half of the toggle latch (figure 1, item 2) over the existing rivet holes and secure it with two rivets (figure
1, item 1).

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
MAIN ENGINE PRELUBRICATION OIL PUMP, REPAIR

INITIAL SETUP:

Tools and Special Tools:

Tool Kit, General Mechanic’s (Item 1, Table 2,
WP 0295 00}

Torque Wrench (Item 4, Table 2[ WP 0295 00)

Tool, Locknut (Item 17, Table 2[ WP 0295 00}

Goggles, Industrial (Item 35, Table 2,
WP 0295 00}

Gloves, Chemical and Oil Protective (Item 36,
Table 2[ WP 0295 00)

Suitable Drain Pan

Materials/Parts:
Dry Cleaning Solvent (Item 59, Table 1,
WP 0307 00}
Isopropyl Alcohol (Item 92, Table 1 WP 0307 00)
Lubrication Oil, Engine (Item 99, Table 1,
WP 0307 00}
Tape, Antiseizing (Item 174, Table 1 WP 0307 00)

Materials/Parts (continued):

Lockwasher, Bearing (Item 6, Figure 10,

O-Ring (Item 9, Figure 10 WP 0297 00)

Packing, Preformed (Item 14, Figure 10[ WP 0297 00)
Packing, Preformed (Item 15, Figure 10[ WP 0297 00)
Seal (Item 4, Figure 10[ WP 0297 00)

Seal, Mechanical (Qty 2) (Item 11, Figure 10,

WP 0297 00)

Personnel Required:

Two Watercraft Engineers, 88L

References:

TB 43-0218

TM 55-1925-273-10
WP 0095 00 (volume 1)
WP 0096 00 (volume 1)

Rag, Wiping (Item 139, Table 1 WP 0307 00)
Grease, General Purpose (Item 75, Table 1,

| WP 0307 00}
Bearing, Ball, Annular (Item 7, Figure 10,[WP 0297]

Equipment Conditions:
Gasket (Item 12, Figure 10[ WP 0297 00) Main engine prelubrication pump removed (WP 0095 00,

volume 1)
WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lockwire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon

removal and replaced with new.
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DISASSEMBLY

WARNING

e

Do not allow hydraulic fluid, engine oil, or cleaning solvents to come in contact with unpro-
tected skin or eyes. Prolonged skin contact can cause illness or injury. Eye contact can
cause serious injury. Always wear chemical protective gloves and goggles when handling
hydraulic fluid, engine oil, and cleaning solvents. Failure to follow these precautions can
result in illness or serious injury.

1. Using dry cleaning solvent, clean exterior surfaces of the main engine prelubrication pump and inspect for nicks or
burrs.

NOTE

Disassemble the main engine prelubrication pump only to the level necessary to correct the
obvious problem.

2. Loosen the locknut (figure 1, item 1) and remove the adjusting screw (figure 1, item 2) from the jam nut (figure 1, item 3).

WARNING

Z

The cover is under spring pressure. Use eye protection and necessary precautions to avoid
personal injury.

3. Remove the jam nut (figure 1, item 3) and O-ring (figure 1, item 4). Discard the O-ring.
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INBOARD SIDE OF PUMP

OUTBOARD SIDE OF PUMP

Figure 1. Main Engine Prelubrication Pump (Exploded View)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

WARNING

~—-

Diesel fuel is flammable and diesel fuel vapors can be explosive. Make sure all work is
performed in a well ventilated area. Keep sparks, open flame, and excessive heat away
from the work area. Failure to comply with this precaution can result in death or serious
injury.

Avoid prolonged exposure of the skin to diesel fuel. Protective nitrile gloves and chemical
protective goggles must be worn whenever handling diesel fuel or parts, which are satu-
rated with diesel fuel. Failure to comply with this precaution can result in serious injury.

Remove the spring guide (figure 1, item 5) and spring (figure 1, item 6).

Remove the disc and valve (figure 1, item 7) from the pump body (figure 1, item 8) cavity.

Remove the grease fitting (figure 1, item 9) from the mounting bracket (figure 1, item 10).

Remove the grease fitting relief (figure 1, item 11) from the mounting bracket (figure 1, item 10).

Remove the four cap screws (figure 1, item 12) from the mounting bracket (figure 1, item 10).

Remove the mounting bracket (figure 1, item 10) and the grease seal (figure 1, item 13) from the rotor and shaft
assembly (figure 1, item 14). Discard the grease seal.

Remove the lockwasher (figure 1, item 14) and bearing locknut (figure 1, item 15) from the rotor and shaft assembly
(figure 1, item 14). Discard the lockwasher.

Remove the bearing (figure 1, item 17) from the pump body (figure 1, item 8).

Remove the mechanical seal (figure 1, item 18) from the rotor and shaft assembly (figure 1, item 14). Discard the
mechanical seal.

Remove the grease fitting (figure 1, item 19) from the bearing cover (figure 1, item 20).
Remove the grease fitting relief (figure 1, item 21) from the bearing cover (figure 1, item 20).

Remove the four cap screws (figure 1, item 22) from the bearing cover (figure 1, item 20) and remove the bearing cover
and the gasket (figure 1, item 23) from the rotor and shaft assembly (figure 1, item 14).

Remove the shaft key (figure 1, item 24) from the rotor and shaft assembly (figure 1, item 14).

Remove the lockwasher (figure 1, item 25). Using a locknut tool, remove the bearing locknut (figure 1, item 26) from
the rotor and shaft assembly (figure 1, item 14). Discard the lockwasher.

Remove the bearing (figure 1, item 27) from the head (figure 1, item 28).

Remove the mechanical seal (figure 1, item 29) from the head (figure 1, item 28). Discard the mechanical seal.
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20.

21.

22.

23.

24.

25

Remove the four cap screws (figure 1, item 30) from the head (figure 1, item 28) and carefully slide the head off the
rotor and shaft assembly (figure 1, item 14).

Remove the O-ring (figure 1, item 31) from the head (figure 1, item 28). Discard the O-ring.

Gently remove the rotor and shaft assembly (figure 1, item 14) from the pump body (figure 1, item 8), with one hand
cupped underneath the assembly to keep the vanes (figure 1, item 32) from falling out.

Remove the four vanes (figure 1 item, 32) from the rotor and shaft assembly (figure 1, item 14).
Remove the two 1/4 inch gauge plugs (figure 1, item 33) from the pump body (figure 1, item 8).

. Remove the 3/4 inch gauge plug (figure 1, item 34) from the pump body (figure 1, item 8).

CLEANING AND INSPECTION

WARNING

~-

Cleaning solvent is flammable and its vapor is potentially explosive. Do not use cleaning
solvent in the vicinity of spark, open flame, or excessive heat. Do not use cleaning solventin
unventilated spaces. Failure to comply can result in death or serious injury.

Using cleaning solvent, clean all the removed parts. Check for any burrs on the rotor and shaft assembly (figure 1, item 32)
the pump body (figure 1, item 8), and all other removed parts. Inspect all component parts for unusual wear or damage.

ASSEMBLY

NOTE

Reassemble the INBOARD side of the pump first. Position the pump cylinder with the INTAKE
port and relief valve to the right.

Apply a small amount of engine lubrication oil in the mechanical seal (figure 2, item 1) and bearing recess of the pump
body (figure 1, item 8) before installing the mechanical seal.

Insert the seal jacket assembly (figure 2, item 2) into the seal recess of the pump body (figure 1, item 8) with the drive
tangs of the jacket facing inward.

With the polished face facing outward, align the notches of the rotating seal face (figure 2 , item 3) with the jacket
assembly (figure 2, item 2), and install the rotating seal face and rotating O-ring (figure 2, item 4) into the jacket
assembly.

Thoroughly clean the rotating seal face (figure 2, item 2) with clean wiping rags and isopropyl alcohol.

Install the seal backup ring (figure 2, item 5) into the seal recess of the pump body (figure 1, item 8).

Thoroughly clean the polished face of the stationary seat (figure 2, item 6) with a clean wiping rag and alcohol.

Align the stationary seat (figure 2, item 6) and the O-ring (figure 2, item 7) and insert it into the seal recess with the

polished face inward to mate with the rotating seal face (figure 2, item 3).
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10.

11.

12.

13.

Figure 2. Mechanical Seal

Hand pack the bearing (figure 1, item 17) with general purpose grease.
NOTE

The balls in the bearing should face outward, with the grease shield inward. The bearing must be
fully and squarely seated against the mechanical seal during installation.

Install the bearing (figure 1, item 17) into the pump body (figure 1, item 8) recessed cavity.
NOTE
Use care when handling the rotor and shaft assembly and installing the vanes.

Install the rotor and shaft assembly (figure 1, item 14) into the pump body (figure 1, item 8) and through the mechanical
seal (figure 2, item 1).

Rotate the rotor and shaft assembly (figure 1, item 14) to engage the drive tangs of the mechanical seal (figure 1,
item 18) into the rotor and shaft assembly.

Apply 2 to 3 drops of engine lubrication oil on the vanes (figure 1, item 32) and insert the vanes into the slots on the
rotor and shaft assembly (figure 1, item 14)..

Install the shaft key (figure 1, item 24) in the rotor and shaft assembly (figure 1, item 14).
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

A\ CAUTION

It is important that the bearing locknuts and bearing lockwashers are installed and adjusted prop-
erly. Over tightening locknuts can cause bearing failure or a broken lockwasher tang. Loose
locknuts will allow the rotor on the shaft and rotor assembly to slip gradually.

NOTE

Ensure that the inner tang of the bearing lockwasher is located in the slot in the shaft and rotor
assembly threads. Bend the bearing lockwasher slightly, if necessary.

Install a new lockwasher (figure 1, item 15) with the tangs outward. Install the locknut (figure 1, item 16) with the
tapered end facing inward.

Using a lockout tool, tighten the locknut (figure 1, item 16) to pull the rotor and shaft assembly’s (figure 1, item 14)
rotor flat against the back wall of the pump body (figure 1, item 8).

Repeat steps 1 - 9 to install the mechanical seal (figure 1, item 29) into the head (figure 1, item 28).

Apply a small amount of engine lubrication oil to the head (figure 1, item 28) O-ring groove on the inside face of the
head.

Install a new O-ring (figure 1, item 31) into the groove.
NOTE
Use care not to damage the mechanical seal when installing the head onto the cylinder.

Apply a small amount of engine lubrication oil on the exposed end of the rotor and shaft assembly (figure 1, item 14)
and install the head over the rotor shaft assembly and against the head (figure 1, item 28).

Rotate the head (figure 1, item 28) to engage the drive tangs of the mechanical seal (figure 1, item 29) jacket assembly
(figure 2, item 2) with slots in the rotor of the rotor and shaft assembly (figure 1, item 14).

Install the four cap screws (figure 1, item 22) hand tight at this time.

A\ CAUTION

It is important that the bearing locknuts and bearing lockwashers are installed and adjusted prop-

erly. Overtightening locknuts can cause bearing failure or a broken lockwasher tang. Loose

locknuts will allow the rotor on the shaft and rotor assembly to shift causing premature wear.
NOTE

Ensure that the inner tang "A" of the bearing lockwasher is located in the slot in the shaft and
rotor assembly threads, bending the bearing lockwasher slightly, if necessary.

Install a new lockwasher (figure 1, item 25) with the tangs outward. Install the locknut (figure 1, item 26) with the
tapered end facing inward.

Using a lockout tool, tighten the locknut (figure 1, item 26) to pull the head (figure 1, item 28) up against the pump body
(figure 1, item 8).
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24.

25.

26.

217.

28.

29.

30.

31.

32.

A\ CAUTION

Do not over tighten, bend, or shear the lockwasher inner tang. Equipment damage could occur if
the lockwasher is damaged.

Using the pump’s coupling half, hold the rotor shaft assembly’s end and tighten the outboard locknut with a lockout tool
to pull the head (figure 1, item 28) against the pump body (figure 1, item 8).

Tighten both bearing locknuts (figure 1, items 16 and 26) to ensure that the bearings (figure 1, items 17and 27) are
bottomed in the head (figure 1, items 28) and the pump’s body (figure 1, item 8) recess.

Loosen both bearing locknuts (figure 1, items 16 and 26) one complete turn.

Tighten bearing locknut (figure 1, item 16) until a slight shaft and rotor assembly (figure 1, item 14) drag is felt when
turning the shaft by hand.

Back off the bearing locknut (figure 1, item 16) the width of one lockwasher tang "B" (figure 3). Secure the bearing
locknut by bending the closest aligned bearing lockwasher tang into the slot in the bearing locknut. The pump should
turn freely when rotated by hand.

Tighten the bearing locknut (figure 1, item 26) by hand until it is snug against the bearing (figure 1, item 27).

Using a lockout tool, tighten the bearing locknut (figure 1, item 26) the width of one lockwasher tang “B” (figure 3).

Tighten bearing locknut (figure 1, item 26) just past the desired tang, then back off the locknut to align the tang with the
locknut slot as shown in figure 3.

Secure the bearing locknut (figure 1, item 26) by bending the aligned bearing lockwasher (figure 1, item 25) tang into
the slot in the bearing locknut. The assembly should continue to turn freely when rotated by hand.

—»| B 2 Stops Equals
1 Tang. Width

1 Stop Equals
.001" (.025 mm)
Rotor Movement

Figure 3. Locknut Adjustment
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33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Check adjustment by grasping the bearing locknut (figure 1, item 26) and the bearing lockwasher (figure 1, item 25)
with fingers and rotate back and forth. If this cannot be accomplished, one or both bearing locknuts (figure 1,
item 16 or 26) are too tight. Alternately loosen bearing locknuts one stop at a time until the pump shaft rotates freely by
hand.

Grease the outside diameter of the grease seal (figure 1, item 13) and install it on the mounting bracket (figure 1 item 10)
with the lip of the grease seal inward (towards the pump).

Install a new bearing cover gasket (figure 1, item 31) into the head (figure 1, item 28) recess.
NOTE
The bearing cover must be installed with the grease fitting facing up.

Install the bearing cover (figure 1, item 20) on the head (figure 1, item 28) and secure it with the four cap screws
(figure 1, item 22) securing the bearing cover (figure 1, item 20). Torque the cap screws 15 ft-1b (20 Nm).

Install the grease fitting (figure 1, item 19) into the bearing cover (figure 1, item 20).

Install the grease fitting relief (figure 1, item 21) into the bearing cover (figure 1, item 20).
Install the grease fitting (figure 1, item 9) into the mounting bracket (figure 1, item 10).

Install the grease fitting relief (figure 1, item 11) into the mounting bracket (figure 1, item 10).

Apply general purpose grease to the outer diameter of a new grease seal and install the new grease seal into the mount-
ing bracket (figure 1, item 10) with the lip facing inward.

Install the mounting bracket (figure 1, item 10) onto the pump body (figure 1, item 8) and secure it with the four cap
screws (figure, 1 item 12).

Install the valve and disc (figure 1, item 7) the spring (figure 1, item 6), and the spring guide (figure 1, item 5) in the
pump body (figure 1, item 8).

Install the 3/4 gauge plug (figure 1, item 34)

Install the two 1/4 inch gauge plugs (figure 1, item 34).

Install a new O-ring (figure 1, item 4) on the jam nut (figure 1, item 33).

Install the jam nut (figure 1, item 3) into the pump body (figure 1, item 8).

Install the adjusting screw (figure 1, item 2) and locknut (figure 1, item 1) in the jam nut (figure 1, item 3).
Install the pump and the electric motor (WP 0095 00, volume 1 and WP 0096 00, volume 1).

Operate the prelube pump under usual conditions (TM 55-1925-273-10) to ensure proper operation. Priming should
occur within one minute.

Observe that prelube oil discharge from the engine bearings is within expected parameters (TM 55-1925-273-10).
If the discharge pressure is not acceptable, adjust the pressure by:
a. Loosening the locknut (figure 1, item 1).

b. Adjusting the adjusting screw (figure 1, item 2).
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c. With the pump running, turn the adjusting screw (figure 1, item 2) clockwise (increases pressure) or counter-
clockwise (decreases pressure) until the desired discharge pressure is attained.

d. Tightening the locknut (figure 1, item 1).

53. Return the equipment to the desired readiness condition (TM 55-1925-273-10).

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
REDUCTION GEAR COOLING PUMP, REPAIR

INITIAL SETUP:
Tools and Special Tools: References:

Tool Kit, General Mechanic’s (Item 1, Table 2, FM 55-502

| WP 0295 00} FM 55-509-1
Multimeter (Item 16, Table 2[ WP 0295 00) TB 43-0218
TM 55-1925-273-10

Materials/Parts: WP 0295 00

Tag, Danger (ltem 174, Table 1[WP 0307 00) WP 0307 00
Personnel Required: Equipment Conditions:

Two Watercraft Engineers, 88L Set to OFF the FRESH WATER PUMP No. 1,

(REDUCTION GEAR). or the FRESH WATER
PUMP No. 2, (REDUCTION GEAR) circuit
breaker at 440 power panel No. 1. Lock out and
tag out (FM 55-502).

WARNING

Never reuse locking hardware. Reuse of locking hardware such as lockwashers, locking
nuts, cotter pins, and lockwire can result in undetected loosening of fastening hardware
causing catastrophic component failure resulting in death, injury, or damage to equip-
ment. Inaccordance with TB 43-0218, ensure that all locking hardware is discarded upon
removal and replaced with new.

WIRING REPAIR

Proper repair of wiring consists of replacement of the damaged wiring. When electrical casualty requires expedient repairs,
repair may be made by splicing. Splicing is authorized for repair of damaged cables if the remainder of the cable is in good
mechanical and electrical condition. The cable must be replaced in its entirety at the most opportune time. For proper
splicing methods, refer to FM 55-509-1.

DISASSEMBLY

1. Remove the two screws (figure 1, item 1), and remove the cover (figure 1, item 2) from the junction box (figure 1, item 3).

WARNING

i

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement with the circuit energized may re-
sult in injury.

2. Useamultimeter to check for voltage at the wire terminals (figure 1, item 4). If voltage is present, verify that the correct
circuit breakers are set to OFF, locked out, and tagged out (FM 55-502). If no voltage is present, continue with the
procedure.
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Remove any covers or interference that restrict access to the wire being removed.
Label all wiring to be removed, and make a sketch of the work area to permit proper assembly.

Remove the nuts (figure 2, item 1) that secure the wire terminals (figure 2, item 2) in the motor controller, and remove
the wire nuts from the wire terminals (figure 1, item 4) in the junction box (figure 1, item 3).

Remove the wiring (figure 1, item 5) from the junction box (figure 1, item 3).
Follow the wiring (figure 1, item 5) to the opposite end, freeing it from the vessel structure as required.
Remove the wiring (figure 2, item 3) from the wire terminals (figure 2, item 2).

Perform steps 1-8 for any other wire that may require removal.

.- ~

Figure 1. Typical Junction Box
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Figure 2. Typical Wire Terminal

ASSEMBLY
1. Determine the wires to be connected by referring to the sketches and labels from step 4 of Disassembly as a guide.

2. Route the new wires (figure 1, item 5) from the junction box (figure 1, item 3) along the same path as the old wires to the
motor controller and secure it to wire terminals (figure 2, item 2) with the nuts (figure 2, item 1).

3. Connect the wiring (figure 1, item 5) in the junction box (figure 1, item 3).

4. Remove any remaining labels.

5. Install any covering or interference removed during the Removal procedure.

6. Install the cover (figure 1, item 2) on the junction box (figure 1, item 3), and secure it with the two screws (figure 1, item 1).
7. Perform the Follow-On Service procedure at the end of this work package.

FASTENER REPLACEMENT

REMOVAL

Remove the four bolts (figure 3, item 1), eight flat washers (figure 3, item 2), four lockwashers (figure 3, item 3) and four
nuts (figure 3, item 4) that secure the pump (figure 3, item 5) to the foundation (figure 3, item 6). Discard the lockwashers.
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&0

Figure 3. Reduction Gear Cooling Pump Mounting Hardware

INSTALLATION

1. Install the pump (figure 3, item 5), and secure it to the foundation (figure 3, item 6) with the four bolts (figure 3, item 1),
four new lockwashers (figure 3, item 2), eight flat washers, (figure 3, item 3) and four nuts (figure 3, item 4).

2. Perform the Follow-On Service at the end of this work package.
FOLLOW-ON SERVICE

1. Remove the lockouts and tagouts.

2. Set the circuit breaker to ON.

3. Operate the reduction gear cooling pump under usual conditions (TM 55-1925-273-10), and check for vibration and
abnormal noise.

4. Return the equipment to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
KEEL COOLERS, INSPECT

INITIAL SETUP:

Materials/Parts:

Tag, Danger (Item 174, Table 2{ WP 0295 00

Personnel Required:
Two Watercraft Engineers, 88L
Qualified Divers and Attendants (FM 20-11)

References:
FM 20-11
FM 55-502
TM 55-1925-273-10

Equipment Conditions:

Vessel is moored and on shore power
(TM 55-1925-273-10).

Set the anchor windlass brakes
(TM 55-1925-273-10).

Pelican hooks securing the anchor chains.

At the emergency switchboard, set the STEERING
GEAR PUMP #1 circuit breaker to OFF; set
the FIRE PUMP #1 circuit breaker to OFF;
set the BILGE PUMP #1 circuit breaker to
OFF; setthe CENT HYD SYS circuit breaker
to OFF. Lock out and tag out (FM 55-502).

Equipment Conditions (continued):

At the main switchboard, set the BILGE PUMP NO. 2
circuit breaker to OFF; set the FIRE PUMP NO. 2
circuit breaker to OFF; set the STEERING GEAR
PUMP #2 circuit breaker to OFF. Lock out and tag out
(FM 55-502).

At 440V power panel No. 1, set the SEWAGE
DISCHARGE PUMP No. 1 circuit breaker to OFF; set
the SEWAGE DISCHARGE PUMP No. 2 circuit
breaker to OFF; set the MSD DISCHARGE PUMP
AND BLOWER circuit breaker to OFF. Lock out and
tag out (FM 55-502).

At 120V distribution panel No. 4, set the OILY WATER
SEPARATOR circuit breaker to OFF. Lock out and
tag out (FM 55-502).

At 120V pilothouse emergency distribution panel, set the
SPEED LOG 85 ELECTRONICS UNIT circuit breaker
to OFF; set the SONAR DIGITAL AN/SQN. (ECHO
SOUNDER DISPLAY) circuit breaker to OFF. Lock
out and tag out (FM 55-502).

At the SSDG 1 engine control panel push IN the emergency
stop pushbutton. Lock out and tag out (FM 55-502).

CLOSE valves CA-5 STG AIR TO BOW THRUSTER
ENG; CA-6 STG AIRTO PMPDR ENG; CA-7 STG
AIR TO DSL ENG; CA-8 STG AIRTO ME #2; CA-
9 STG AIR TO ME #1; CA-22 SEACHEST BLWT;
and CA-23 SEACHEST BLWT. Lock out and tag out
(FM 55-502).

NOTE

Inspection of the keel cooler exterior components must be performed by a team of qualified
divers. Inspection of the keel cooler components inside the vessel is detailed in WP 0098 00

(volume 1).

INSPECTION

WARNING

Do not pump from or discharge to the sea while diving operations are in progress. Do not
rotate screws, cycle rudders, or perform any other operation that might injure the diver.
Do not operate the fathometer or any other underwater electrical devices. Failure to com-
ply with this warning may result in death or serious injury to the divers.

1. Inspect all six keel coolers for signs of external damage or leakage. Report any damage to the maintenance supervisor.
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2. Inspect all six keel coolers for security of mounting. Report any loose mounting to the maintenance supervisor.

3. Inspect all six keel coolers for contamination by sand, mud, paint, or marine growth. If contamination is found, report
the contamination to the maintenance supervisor who will determine the most effective cleaning method.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
PROPELLER, INSPECT

INITIAL SETUP:

Materials/Parts:

Tag, Danger (Item 174, Table 2| WP 0295 00)

Personnel Required:
Two Watercraft Engineers, 88L
Qualified Divers and Attendants (FM 20-11)

References:
FM 20-11
FM 55-502
TM 55-1925-273-10

Equipment Conditions:

Vessel is moored and on shore power
(TM 55-1925-273-10).

Set the anchor windlass brakes
(TM 55-1925-273-10).

Pelican hooks securing the anchor chains.

At the emergency switchboard, set the STEER-
ING GEAR PUMP #1 circuit breaker to OFF;
set the FIRE PUMP #1 circuit breaker to OFF;
set the BILGE PUMP #1 circuit breaker to
OFF; setthe CENT HYD SYS circuit breaker
to OFF. Lock out and tag out (FM 55-502).

Equipment Conditions (continued):

At the main switchboard, set the BILGE PUMP NO. 2 cir-
cuit breaker to OFF; set the FIRE PUMP NO. 2 circuit
breaker to OFF; setthe STEERING GEAR PUMP #2
circuit breaker to OFF. Lock out and tag out (FM 55-
502).

At 440V power panel No. 1, set the SEWAGE DIS-
CHARGE PUMP No. 1 circuit breaker to OFF; set the
SEWAGE DISCHARGE PUMP No. 2 circuit breaker
to OFF; set the MSD DISCHARGE PUMP AND
BLOWER circuit breaker to OFF. Lock out and tag
out (FM 55-502).

At 120V distribution panel No. 4, set the OILY WATER
SEPARATOR circuit breaker to OFF. Lock out and
tag out (FM 55-502).

At 120V pilothouse emergency distribution panel, set the
SPEED LOG 85 ELECTRONICS UNIT circuit breaker
to OFF; set the SONAR DIGITAL AN/SQN. (ECHO
SOUNDER DISPLAY) circuit breaker to OFF. Lock
out and tag out (FM 55-502).

Atthe SSDG 1 engine control panel push IN the emergency
stop pushbutton. Lock out and tag out (FM 55-502).

CLOSE valves CA-5 STG AIR TO BOW THRUSTER
ENG; CA-6 STG AIRTO PMPDR ENG; CA-7STG
AIRTO DSL ENG; CA-8 STG AIRTO ME #2; CA-
9 STG AIR TO ME #1; CA-22 SEACHEST BLWT,;
and CA-23 SEACHEST BLWT. Lock out and tag out
(FM 55-502).

NOTE

Inspection of the propellers and the bow thruster must be performed by a team of qualified

divers.

INSPECTION

WARNING

Do not pump from or discharge to the sea while diving operations are in progress. Do not
rotate screws, cycle rudders, or perform any other operation that might injure the diver.
Do not operate the fathometer or any other underwater electrical devices. Failure to com-
ply with this warning may result in death or serious injury to the divers.

1. Inspect the propellers and the bow thruster for signs of obvious damage such as dings, nicks, deformation, or entangled
materials. Report any damage to the maintenance supervisor.
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Inspect the propellers and the bow thruster for security of mounting. Report any loose mounting to the maintenance
supervisor.

Inspect the propellers and the bow thruster for contamination by marine growth. If contamination is found, report the
contamination to the maintenance supervisor who will determine the most effective cleaning method.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
ELECTRICALPOWER SYSTEM, TEST

INITIAL SETUP:
Personnel Required: References:
Two Watercraft Engineers, 88L TM 55-1925-273-10

NOTE
The interlock system incorporated into the switchboards is designed to prevent damage by al-
lowing power from only one source to be supplied to the electrical circuits at the same time.
Perform this procedure to test that the interlocks in the electrical power distribution system are
working properly.
TEST NORMAL POWER INTERLOCKS
1. Ensure that the following conditions exist prior to the testing of the electrical power interlock system:
a. The main switchboard is powered by SSDG 1, SSDG 2, or shore power (TM 55-1925-273-10).
b. Setthe BUS TIE CKT. BKR. (figure 1, item 1) on the lower center panel of the main switchboard to OFF.

c. Setthe BUS TIE BKR FEEDBACK switch (figure 2, item 1) on the top panel of the emergency switchboard to
NORMAL.

2. Test that the following interlock conditions operate as listed in table 1.

3. Ifany of the interlocks fail to operate correctly, notify the maintenance supervisor.

Table 1. Normal Power Interlocks

Circuit Breaker CLOSED Cannot Close

GEN. 1 CKT BKR (figure 1, item 2) SHORE POWER Circuit Breaker (figure 1, item 3)
GEN. 2 CKT BKR (figure 1, item 4) SHORE POWER Circuit Breaker (figure 1, item 3)
SHORE POWER Circuit Breaker (figure 1, item 3) GEN. 1 CKT BKR (figure 1, item 2)

SHORE POWER Circuit Breaker (figure 1, item 3) GEN. 2 CKT BKR (figure 1, item 4)

BUS TIE CKT. BKR. (figure 1, item 1) EMG GENERATOR CIRCUIT BREAKER (figure 2,

item 2)

EMG. GEN. SWBD BUS TIE #1 (figure 1, item 5) EMG. GEN. SWBD BUS TIE #2 (figure 1, item 6)
EMG. GEN. SWBD BUS TIE #2 (figure 1, item 6) EMG. GEN. SWBD BUS TIE #1 (figure 1, item 5)
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Figure 1. Main Switchboard
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Figure 2. Emergency Switchboard
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TEST EMERGENCY DIESEL GENERATOR (EDG) POWER INTERLOCKS (NO FEEDBACK)

1.

Ensure that the following circuit breaker/switches are set as indicated prior to the testing of the electrical power inter-
lock system:

a. EDG is running (TM 55-1925-273-10).
b. BUSTIE BKR FEEDBACK switch (figure 2, item 1) on the top panel of the emergency switchboard to NORMAL.
Test that the following interlock condition operates as listed in table 2.

If any of the interlocks fail to operate correctly, notify the maintenance supervisor.

Table 2. EDG Power Interlocks (No Feedback)

Circuit Breaker CLOSED Cannot Close

EMG GENERATOR CIRCUIT BREAKER BUS TIE CKT. BKR. (figure 1, item 1)
(figure 2, item 2)

TEST EDG POWER INTERLOCKS (WITH FEEDBACK)

1. Ensure that the following circuit breaker/switches are set as indicated prior to the testing of the electrical power inter-
lock system:
a. EDG is running (TM 55-1925-273-10).
b. Setthe BUS TIE BKR FEEDBACK switch (figure 2, item 1) switch on the top panel of the emergency switchboard
to FEEDBACK.
2. Test that the following interlock conditions operate as listed in table 3.
3. Ifany of the interlocks fail to operate correctly, notify the maintenance supervisor.
Table 3. EDG Power, Interlocks (with Feedback)
Circuit Breaker CLOSED Cannot Close
EMG GENERATOR CIRCUIT BREAKER GEN. 1 CKT BKR (figure 1, item 2)
(figure 2, item 2) &
BUS TIE CKT. BKR. (figure 1, item 1)
EMG GENERATOR CIRCUIT BREAKER GEN. 2 CKT BKR (figure 1, item 4)
(figure 2, item 2) &
BUS TIE CKT. BKR. (figure 1, item 1)
EMG GENERATOR CIRCUIT BREAKER SHORE POWER Circuit Breaker (figure 1, item 3)
(figure 2, item 2) &
BUS TIE CKT. BKR. (figure 1, item 1)
END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
ELECTRICAL POWER SYSTEM, ADJUST

INITIAL SETUP:

Tools and Special Tools:
Tool Kit, Electrician’s (Item 11, Table 2,
WP 0295 00}

Personnel Required:
Two Watercraft Engineers, 88L

References:

WP 0111 00 (volume 1)
WP 0113 00 (volume 1)

LWP 0221 00
WP 0295 00

EDG CIRCUIT BREAKER ADJUSTMENT

1. Refer o WP 0221 00 for removal and installation procedures for the emergency diesel generator (EDG) circuit breaker

(figure 1, item 1).

WARNING

i

2

Take great care when working around energized electrical equipment. Contact between
unprotected body parts and electrical conductors can cause serious injury or death. Do not
wear jewelry or other conductive items while servicing energized electrical equipment.

Failure to comply with these precautions can cause serious injury or death.

2. After installation, refer to table 1 for voltage adjustments and trip settings.

Table 1. EDG Circuit Breaker Setting Information

Manufacturer/Type

Adjustments/Settings

SQUARE D Type MP0841

Trip settings:
1R on Long Time
1M on Inst Time
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GENERATOR 1 |
CIRCUIT BREAKER
3P 450V 500AT |

2
Emergency Switchboard

Figure 1. EDG Circuit Breaker Location

SSDG 1/SSDG 2 CIRCUIT BREAKER ADJUSTMENT

1. Refer o WP 0221 00 for removal and installation procedures for the ship service diesel generator 1 (SSDG 1) circuit
breaker (figure 2, item 1) and/or SSDG 2 circuit breaker (figure 2, item 2).

WARNING

; m
Take great care when working around energized electrical equipment. Contact between
unprotected body parts and electrical conductors can cause serious injury or death. Do not

wear jewelry or other conductive items while servicing energized electrical equipment.
Failure to comply with these precautions can cause serious injury or death.

2. After installation, refer to table 2 for voltage adjustments and trip settings.

Table 2. SSDG 1 and SSDG 2 Circuit Breaker Setting Information

Manufacturer/Type Adjustment/Settings
MASTERPACT Type MP08 N1 Trip Settings:
CURRENT .4 - 1: Seton .63 SHORT TIME P/U 2 - 10: Set on 6
SHORT TIME DELAY 0 - .3: Seton .1
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Figure 2. SSDG 1 and SSDG 2 Circuit Breaker Location

SHORE POWER CIRCUIT BREAKER ADJUSTMENT

1. Referto WP 0111 00 (volume 1) for removal and installation procedures for the shore power circuit breaker located on
the main switchboard (figure 3, item 1).
WARNING
; m
Take great care when working around energized electrical equipment. Contact between un-
protected body parts and electrical conductors can cause serious injury or death. Do not wear
jewelry or other conductive items while servicing energized electrical equipment. Failure to
comply with these precautions can cause serious injury or death.
2.

After installation of the applicable circuit breaker, refer to table 3 for voltage adjustments and trip settings.
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Table 3. Shore Power Circuit Breaker Setting Information

Manufacturer/Type

Adjustment/Settings

MERLIN GERLIN Type CJ400N INST 400A | Trip Settings:

MAGNETIC 2.5 - 10: Seton 10
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Figure 3. Shore Power Circuit Breaker Location

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
ELECTRICAL POWER SYSTEM, REPAIR

INITIAL SETUP:
Tools and Special Tools: References:
Tool Kit, General Mechanic’s (Item 1, Table 2, FM 55-502
WP 0295 00} FM 55-509-1
Took Kit, Electrician’s (Item 11, Table 2L WP 0295 00) TM 55-1925-273-10
Multimeter (Item 16, Table 2[ WP 0295 00) [WP 0295 00
WP 0307 00|
Materials/Parts:
Tag, Danger (Item 174, Table 1[WP 0307 00) Equipment Conditions:
CLOSE valves FO-21, F.O. SPLY TO S.S.D.G. No.1;
Personnel Required: FO-22, F.O. SPLY TO S.S.D.G. No.2 and FO-32,
Two Watercraft Engineers, 88L F.O. SPLY TO ENG. Lock out and tag out
(FM 55-502).

Set to OFF the SHORE PWR. RCPT. circuit breaker
on the main switchboard. Lock out and tag out
(FM 55-502).

External lighting source provided for the work area.

WIRING REPAIR

Proper repair of wiring consists of replacement of the damaged wiring. When electrical casualty requires expedient repairs,
repair may be made by splicing. Splicing is authorized for repair of damaged cables if the remainder of the cable is in good
mechanical and electrical condition. The cable must be replaced in its entirety at the most opportune time. For proper
splicing methods, refer to FM 55-509-1.

DISASSEMBLY

WARNING

NI

Replace or repair components only after the affected circuit has been secured, locked out,
and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

1. Useamultimeter to check for voltage at the wire terminals (figure 1, item 1). If voltage is present, verify that the correct
circuit breakers are set to OFF, locked out, and tagged out (FM 55-502). If no voltage is present, continue with the
procedure.

2. Remove any covers or interference that restrict access to the wire being removed.

3. Label all wiring to be removed, and make a sketch of the work area to permit proper assembly.

4. Remove the nuts (figure 1, item 2) that secure the wire terminals (figure 1, item 1) to the post (figure 1, item 3).

5. Remove the wire (figure 1, item 4) from the applicable enclosure.
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6. Follow the wire (figure 1, item 4) to the opposite end, freeing it from the vessel structure as required.
7. Repeat steps 2-5 to remove the wires from the opposite end.

8. Perform steps 1-7 for any other wires in the electrical system that may require removal.

Figure 1. Typical Wire Terminal

ASSEMBLY
1. Determine the wires to be connected by referring to the sketch and labels from step 3 of Disassembly as guides.

2. Route the new wire (figure 1, item 4) along the same path as the old wire, and secure it to the post (figure 1, item 3) with
the nut (figure 1, item 2).

3. Perform steps 1-2 for any remaining wires.

4. Remove any remaining labels.

5. Install any covering or interference removed during the Disassembly procedure.
6. Remove the lockouts and tagouts (FM 55-502).

7. Operate the power generation equipment under usual conditions (TM 55-1925-273-10), and check for proper circuit
operation in the area of the wiring repair.

8. Return the equipment to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
MAIN SWITCHBOARD, REPAIR

INITIAL SETUP:
Tools and Special Tools: References (continued):
Tool Kit, General Mechanic’s (Item 1, Table 2,
WP 0295 00)
Tool Kit, Electrician’s (Item 11, Table 2[ WP 0295 00) ) -
Multimeter (Item 16, Table 2[ WP 0295 00) Equipment Conditions:
CLOSE valves FO-21, F.O. SPLY TO S.S.D.G. NO. 1;
Materials/Parts: FO-22, F.O. SPLY TO S.S.D.G. NO.2; and FO-32,
Tag, Danger (Item 174, Table 1[WP 0307 00} F.O. SPLY TO ENG. Lock out and tag out
(FM 55-502).
Personnel Required: Set to OFF the SHORE PWR. RCPT. circuit breaker
Two Watercraft Engineers 88L on the main switchboard. Lock out and tag out
(FM 55-502).
References: External lighting for the work area.
FM 55 502

TM 55-1925-273-10

MAIN SWITCHBOARD ACCESS PANEL
DISASSEMBLY
1. Loosen the captive screws (figure 1, item 1) on the desired panel (figure 1, items 2, 3, 4, 5, 6, 7, and 8).

2. Remove/OPEN the desired panel (figure 1, items 2, 3, 4, 5, 6, 7, and 8) from/on the main switchboard (figure 1, item 9).
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Figure 1. Main Switchboard
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ASSEMBLY

1. Install/CLOSE the desired panel (figure 1, items 2, 3, 4, 5, 6, 7, and 8) on the main switchboard (figure 1, item 9).
2. Tighten the captive screws (figure 1, item 1) on the desired panel (figure 1, items 2, 3, 4, 5, 6, 7, and 8).

3. Perform the Follow-On Service procedure at the end of this work package.

FUSE REPLACEMENT

REMOVAL

1. Perform the Main Switchboard Access Panel Disassembly procedure in this work package.

WARNING

; m
Replace or repair components only after the affected circuit has been secured, locked out,

and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

2. Useamultimeter to check for voltage at the fuse(s) (figure 2, item 1) to be replaced. If voltage is present, ensure that the
appropriate fuel oil valves have been secured, locked out, and tagged out (FM 55-502). If no voltage is present,
continue with this procedure.

3. Using a fuse puller, remove the applicable fuse(s) (figure 2, item 1) from the fuse holder(s).
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Figure 2. Main Switchboard Back Panel Layout
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INSTALLATION

1. Using a fuse puller, install the applicable fuse(s) (figure 2, item 1) in the fuse holder(s).
2. Perform the Main Switchboard Access Panel Assembly procedure in this work package.
RELAY REPLACEMENT

REMOVAL

1. Perform the Main Switchboard Access Panel Disassembly procedure in this work package.

WARNING

; m
Replace or repair components only after the affected circuit has been secured, locked out,

and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

2. Use a multimeter to check for voltage at the relay(s) (figure 2, item 2) to be replaced. If voltage is present, ensure that
the proper fuel oil valves have been secured, locked out, and tagged out (FM 55-502). If no voltage is present, continue
with this procedure.

3. Label and disconnect the wiring attached to the applicable relay (figure 2, item 2).

4. Remove the relay from the relay from the main switchboard (figure 1, item 9).

INSTALLATION

1. Install the applicable relay(s) (figure 2, item 2) in the main switchboard (figure 1, item 9).

2. Connect the wiring to the relay (figure 2, item 2) using the labels from step 3 of Removal as a guide. Remove the labels.

3. Perform the Main Switchboard Access Panel Assembly procedure in this work package.

TRANSFORMER REPLACEMENT

REMOVAL

1. Perform the Main Switchboard Access Panel Disassembly procedure in this work package.

0219 00-5



TM 55-1925-273-24&P-2 0219 00

WARNING

; m
Replace or repair components only after the affected circuit has been secured, locked out,

and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

2. Useamultimeter to check for voltage at the transformer(s) (figure 2, item 3) to be replaced. If voltage is present, ensure
that the proper fuel oil valves have been secured, locked out, and tagged out (FM 55-502). If no voltage is present,
continue with this procedure.

3. Label and disconnect the wiring to the applicable transformer (figure 2, item 3).

4. Remove the associated mounting hardware from the transformer (figure 2, item 3).

5. Remove the transformer (figure 2, item 3) from the main switchboard (figure 1, item 9).

INSTALLATION

1. Install the applicable transformer(s) (figure 2, item 3) in the main switchboard (figure 1, item 9) and secure it with the
associated mounting hardware.

2. Connect the wiring to the transformer (figure 2, item 3) using the labels from step 3 of Removal as a guide. Remove the
labels.

3. Close and secure the main switchboard door panels.

FOLLOW-ON SERVICE

1. Remove the lockouts and tagouts (FM 55-502).

2. Perform Preparation for Use Operation Under Usual Conditions (TM 55-1925-273-10).

3. Perform Power Generation Operation Under Usual Conditions (TM 55-1925-273-10) and check for proper operation.

4. Return the main switchboard to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
EMERGENCY SWITCHBOARD, REPAIR (BUS TIE CIRCUIT BREAKER REPLACEMENT)

INITIAL SETUP:
Tools and Special Tools: References:
Tool Kit, General Mechanic’s (Item 1, Table 2, FM 55-502
[ WP 0295 00} TM 55-1925-273-10
Tool Kit, Electrician’s (Item 11, Table 2] WP 0295 00}) [WP 0295 00
Multimeter (Item 16, Table 2[ WP 0295 00) [WP 0298 00)
[WP 0307 00
Materials/Parts:
Tag, Danger (Item 174, Table 1[WP 0307 00) Equipment Conditions:
Circuit Breaker (Item 22, Figure 20[ WP 0298 00) CLOSE valves FO-21, F.O. SPLY TO S.S.D.G. NO. 1;
FO-22, F.O. SPLY TO S.S.D.G. NO.2; and FO-32,
Personnel Required: F.O. SPLY TO ENG. Lock out and tag out (FM 55-
Two Watercraft Engineers, 88L 502).

SHORE PWR. RCPT. secured, locked out, and tagged
out (FM 55-502).
External lighting for the work area.

REMOVAL

WARNING

; m
Replace or repair components only after the affected circuit has been secured, locked out,

and tagged out (FM 55-502). Performing replacement or repair with the circuit energized
may result in serious injury or death.

1. Loosen the four captive screws (figure 1, item 1) and remove the door panel (figure 1, item 2) from the emergency
switchboard (figure 1, item 3).

2. Use a multimeter to check for voltage at the bus tie circuit breaker assembly (figure 2, item 1). If voltage is present,
ensure that the proper fuel oil valves have been secured, locked out, and tagged out (FM 55-502). If no voltage is
present, continue with the procedure.

3. Remove the three bolts (figure 3, item 1), the six flat washers (figure 3, item 2) and the three nuts (figure 3, item 3) from
the bus terminals (figure 3, item 4).

4. Label and remove the wiring (figure 3, item 5) from the bus terminals (figure 3, item 4).

5. Remove the five bolts (figure 3, item 6), the 10 flat washers (figure 3, item 7), and the five nuts (figure 3, item 8) from
the bus bar (figure 3, item 9).

6. Remove the two bolts (figure 2, item 2), the four flat washers (figure 2, item 3), and the two nuts (figure 2, item 4) from
the bus tie circuit breaker assembly (figure 2, item 1).

7. Remove the bus tie circuit breaker assembly (figure 2, item 1) from the emergency switchboard (figure 1, item 3).
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Figure 1. Emergency Switchboard

Figure 2. Bus Tie Circuit Breaker
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INSTALLATION
1. Install the bus tie circuit breaker assembly (figure 2, item 1) in the emergency switchboard (figure 1, item 3).

2. Install the two bolts (figure 2, item 2), the four flat washers (figure 2, item 3), and the two nuts (figure 2, item 4) in the
bus tie circuit breaker assembly (figure 2, item 1).

3. Install the five bolts (figure 3, item 6), the 10 flat washers (figure 3, item 7), and the five nuts (figure 3, item 8) in the bus
bar (figure 3, item 9).

4. Connect the wiring (figure 3, item 5) to the bus terminals (figure 3, item 4) using the labels from step 4 of
Removal as a guide and secure it with the three bolts (figure 3, item 1), the six flat washers (figure 3, item 2) and
three nuts (figure 3, item 3). Remove the labels.

5. Install the door panel (figure 1, item 2) on the emergency switchboard (figure 1, item 3).

6. Tighten the four captive screws (figure 1, item 1) on the door panel (figure 1, item 2).

7. Remove the lockouts and tagouts (FM 55-502).

8. Perform Preparation for Use, Operation Under Usual Conditions (TM 55-1925-273-10).

9. Perform Power Generation, Operation Under Usual Conditions (TM 55-1925-273-10) and check for proper operation
of the bus tie circuit breaker assembly.

10. Return the emergency switchboard to the desired readiness condition.

END OF WORK PACKAGE

0220 00-4



TM 55-1925-273-24&P-2 0221 00

DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
EMERGENCY SWITCHBOARD, REPAIR (EDG CIRCUIT BREAKER REPLACEMENT)

INITIAL SETUP:
Tools and Special Tools: References:
Tool Kit, General Mechanic’s (Item 1, Table 2, FM 55 502
[ WP 0295 00} TM 55-1925-273-10
Tool Kit, Electrician’s (Item 11, Table 2, [WP 0295 00
[WP 0295 00) (WP 0298 00
Multimeter (Item 16, Table 2[ WP 0295 00) [WP 0307 00
Materials/Parts: Equipment Conditions:
Tag, Danger (Item 174, Table 1[WP 0307 00) CLOSE valves FO-21, F.O. SPLY TO S.S.D.G. NO. 1;
Circuit Breaker (Item X, Figure 20[ WP 0298 00) FO-22, F.O. SPLY TO S.S.D.G. NO. 2; FO-32, F.O.
SPLY TO ENG. Lock out and tag out (FM 55-502).
Personnel Required: Set to OFF the SHORE PWR. RCPT. circuit breaker on
Two Watercraft Engineers, 88L the main switchboard. Lock out and tag out (FM 55-
502).

External lighting for the work area.

NOTE
The procedure for replacement of the ships service diesel generator (SSDG) 1 and SSDG 2
circuit breaker is the same as this procedure. The only difference is that the SSDG 1 and

SSDG 2 circuit breakers are located in the main switchboard.

REMOVAL

WARNING

Replace or repair compnents only after the affected circuit has been secure, locked out and
tagged out (FM 55-502). Performing replacement or repair with the circuit energized may
result in serious injury or death.

1. Loosen the captive screws (figure 1, item 1) on the door panel (figure 1, item 2).

2. Remove the door panel (figure 1, item 2) from the emergency switchboard (figure 1, item 3).

3. Press the OFF switch (figure 2, item 1) on the circuit breaker face.

4. Remove the crank (figure 2, item 2) from the storage slot (figure 2, item 3).

5. Insert the crank (figure 2, item 2) into the cranking slot (figure 2, item 4).

6. Turn the crank (figure 2, item 2) until the dial (figure 2, item 5) indicates DISCONNECTED. Remove the crank from
the slot (figure 2, item 4).
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7.

NOTE

The circuit breaker is track mounted.

Grasp the latches (figure 2, item 6) firmly and pull the circuit breaker (figure 2, item 7) forward until the tracks are fully

extended.

8.

WARNING

B \E

p

Two personnel are required to lift the circuit breaker from the emergency switchboard.
Personnel should wear hard hats, safety shoes, and heavy gloves when lifting the circuit
breaker. Failure to follow these instructions can result in death or serious injury.

Remove the circuit breaker (figure 2, item 7) by lifting the circuit breaker straight up from the tracks.
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Emergency Switchboard

Figure 1. SSDG 1, SSDG 2, and EDG Circuit Breaker Front Panel (Typical)
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Figure 2. EDG Circuit Breaker

INSTALLATION

WARNING

| M

Two personnel are required to lift the circuit breaker from the emergency switchboard.
Personnel should wear hard hats, safety shoes, and heavy gloves when lifting the circuit
breaker. Failure to follow these instructions can result in death or serious injury.

B

1. Position the circuit breaker (figure 2, item 7) on the tracks.

2. Grasp the latches (figure 2, item 6) and manually push the tracks in until they reach the track stop position.

3. Insert the crank (figure 2, item 2) into the cranking slot (figure 2, item 4).
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4. Turn the crank (figure 2, item 2) until the circuit breaker (figure 2, item 7) is completely seated and the dial (figure 2,
item 5) indicates CONNECTED.

5. Continue turning the crank (figure 2, item 2) until two clicking sounds are heard, indicating the circuit breaker (figure 2,
item 6) is locked in the connected position.

6. Remove the crank (figure 2, item 2) and stow in the storage slot (figure 2, item 3).

7. Install the door panel (figure 1, item 2).

8. Secure the door panel (figure 1, item 2) by tightening the captive screws (figure 1, item 1).
9. Remove the lockouts and tagouts (FM 55-502).

10. Perform Preparation for Use, Operation Under Usual Conditions (TM 55-1925-273-10).

11. Perform Power Generation, Operation Under Usual Conditions (TM 55-1925-273-10) and check for proper operation
of the emergency swithboard.

12. Return the emergency switchboard to the desired readiness condition.

END OF WORK PACKAGE
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DIRECT SUPPORT MAINTENANCE
INLAND AND COASTAL LARGE TUG (LT)
ENGINE ROOM EMERGENCY LOAD CENTER DISTRIBUTION PANEL, REPLACE

INITIAL SETUP:
Tools and Special Tools: References:
Tool Kit, Electrician’s (Item 11, Table 2, FM 55-502
WP 0295 00) TB 43-0218
Multim