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

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

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

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

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

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

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

When working on an engine that is running, accidental contact with the hot
exhaust manifold can cause severe burns.
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WARNING (Cont)
Use extreme care when near rotating fans, belts and pulleys.

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

Keep clear of the Anchor Winch or Bow Ramp Winch while it is in operation.
During any removal, disassembly, assembly, or installation of an electrical
device, make sure all electrical power is disconnected, and tagged. (Circuit
breaker in the OFF position and tagged).

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

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

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

Do not enter a Winch Compartment alone.

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

Use extreme care when handling gasoline for the Salvage Pump.

Store all flammable material in the Flammable Storage Compartment.
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WARNING (Cont)

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

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

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

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

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

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

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

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

Ramp hinge pins must be replaced one at a time, allowing three remaining pins
to support ramp. Removal of two or more hinge pins may result in the weight
of the ramp misaligning the remaining hinges, resulting in damage to ramp and
possible injury or death to maintenance personnel.
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CHAPTER 1 INTRODUCTION
Section I. GENERAL INFORMATION
1-1. SCOPE.

This manual covers Landing Craft Utility, LCU 1667 - 1670 manufactured by General Ship and Engine Works,
East Boston, Massachusetts. See[Figure FO-1]for an overall view of the landing craft.

This manual contains operating and maintenance instructions for the crew. Also included is Direct Support
Maintenance Instructions.

This manual consists of ten volumes containing five chapters. Refer to the Table of Contents in this volume for an
overall outline of the various volumes and their contents. Each section within a chapter will have a table of contents
indicating the page on which a particular paragraph begins.

1-2 MAINTENANCE FORMS, RECORDS AND REPORTS.

Department of the Army (DA) forms and procedures used for equipment maintenance will be those prescribed by |j
DA Pam 38-750, The Army Maintenance Management System (TAMMS).

1-3 DESTRUCTION OF ARMY MATERIAL TO PREVENT ENEMY USE.

Procedures for destroying Army materiel to prevent enemy use are listed in TM 750-244-3.
1-4 REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

If your Landing Craft needs improvement, | us know. Send us an EIR. You, the user, are the only one who can
tell us what you do not like about your equipment. Let us know why you do not like the design. Tell us why a procedure is
had to perform. Put it on an SF 368 (Quality Deficiency Report). Malil it to us at: Commander, US Army Aviation and
Troop Command, ATTN: AMSAT-D-WTT, 4300 Goodfellow Blvd., St. Louis, MO 63120-1798.

1-5 NOMENCLATURE CROSS REFERENCE.

For nomenclature used in Army watercraft, refer to the following:

TM 55-501 Marine Crewman's Handbook
TM 55-509 Marine Engineman's Handbook

Change 5 1-1



1-6. LIST OF ABBREVIATIONS.

ABV.BL.....oooiiiiiiieee, Above base line (lowest part of keel)
CG i Cleaning Gear
CondtN...coovvvvviiiiiiiiii Condition

CoNN .o Connector

Compt.. Compartment

DIStr oo Distribution

D.O i Diesel Oil

ENg .o Engine

EXN oo Exhaust

FAN oo Foundation

FE oo Fire Extinguisher

FOTBPMH .......ooiiiiiiiiiiiie, Flush Oil Tight Bolted Plate Man Hole
FP o Freeing Port (scupper)

FPM. Feet Per Minute
FWd..oooo Forward
FWTBPMH.......cooiiiiiiiiie, Flush Water Tight Bolted Plate Man Hole
FWTQA....oi e, Flush Water Tight Quick Acting
FWTQAES ..o Flush Water Tight Hatch Quick Acting Emergency Sculttle
GeN..ooiiii Generator
GOV Governor
G.P. Gallons Per Minute

HE Heater

HYd oo Hydraulic

I Interior Communications

IFF Identification Friend or Foe
INbd....coooi Inboard

1-2
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LIST OF ABBREVIATIONS (Continued)

INd. oo, Indicator

LKI Locker

Lt e Light

Mag. ..o Magazine
MG Machine Gun

OBA ... Oxygen Breathing Apparatus

Ord oo Ordnance
outhd.......ccoovvvvvi Outboard
PINS....oooii Pilothouse

PIS. Port/Starboard

P.Sl Pounds Square Inch
Pl Parts

QAWTD ..o Quick Acting Water Tight Door
RAWTH ..., Raised Water Tight Hatch

RCPL .. Receptacle

Refl e Reefer (freezer)

RM o, Room

RMHS ..., Remote Magnetic Heading System
RP.M. . Revolutions Per Minute

R.S. LKr (219)....ciiiiiiiiiiiiiieeen, Ready Service (Ammunition)
RWTH W/QAES. ... Raised Water Tight Hatch With Quick Acting Emergency Sculttle
RWTMH ..., Raised Water Tight Man Hole Scuttle
SN Shower

SId Sliding (door)
S.Pe Sound Powered
Sl Stateroom

TM 55-1905-219-14-1
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LIST OF ABBREVIATIONS (Continued)

St Stores

Sthd ..o Starboard
SWiiiiii Salt Water

SY S System

VeNt ..o, Ventilation

VL i, Vertical Ladder - U up - D down
WC Water Closet
W Wardroom
WD, Wardrobe

WTD o, Water Tight Door
XM e Transformer

1-7. HAND RECEIPT.

Hand receipts for Components of End Item (COEI), Basic Issue Items (BIl), and Additional Authorization List (AAL) items
are published in a Hand Receipt manual, TM 55-1905-220-14-HR. This manual is published to aid in property
accountability and is available through: Commander, US Army Adjutant General Publication Center, 2800 Eastern
Boulevard, Baltimore, MD 21220.
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Section II. EQUIPMENT DESCRIPTION

INDEX PARAGRAPH

Equipment Purpose, CapabilitieS and FEALUIES. ........ccuuuuu it a e e e eaeaaanas -9

Location and Description of Major COMPONENTS ........ccuuuuuuiaeaiiiiiiie e e ettt e e e e eetb e e e e e e eeebba e e e aaaeeerraanns -9

GENETAL OFIENTALION ...t e ettt et e e e et e e e et e e e et e e e oottt e e e et ee e et e e e e et e e e eea e e e e e e e e e eeaeeas n-10
EXEEEOr OFIENMEALION .......vceeeecee ettt eee e et e e st e e e et et e e ee st ee s et et eesee et ee et sees e et eteesee et eee et etese s esese s saee e s eeeeseneeanns
Mooring, Towing, Causeway Fittings and Lashing GeaI.........cccouuuiuiiiiiiiiiiiiii et
Emergency Life SAvING EQUIPMIENT ... ..ottt e e e e ettt e e e e e e eetbba e e e aaaeeerenanns
Machine Gun and Ready Service Lockers and Grenade LOCKEIS.........couiiiiiiiiiiiiee e
Running Lights, Peloris, Masts, FIags and ENSIGNS ..........ui ittt e e e et e e e e e eeeeaanns 1-15
[ ST (o I =Lo (U] o]0 4= o TSP 1-16
Anchor "A" Frame and CONrOl STAtION..........ooiuiueei et et e e e e e e ettt e e e e e e eeetbba s e e aaaaaeees
Emergency StEEring COMPONENTS ..... oottt et ettt e e e e e ettt e e e e e e eettta e e e e aaeeeetba e e e aaeeeesbban e e eaaaeeensbnnnns 1-18
2oLV = F=Y 1 T SRRSO n-19
SEEIN GALE ...ttt ettt et e ettt e et e e e e s et et e e et e e e et e e e et et et e et e e e et ettt ettt et e ettt e ettt ettt sttt et et e e e
Miscellaneous Components 0N VENICIE DECK.........ccoooiuiuiiiiiei et e e e eeeaaaaas
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1-8. EQUIPMENT PURPOSE, CAPABILITIES, AND FEATURES.

The landing craft is twin screw, diesel-engine driven vessel of welded steel construction. For long voyages (trans-
ocean) it will normally be carried on the deck of a ship in one piece. The craft is designed to carry cargo from ship to
shore, shore to shore, and ship to pontoon causeway. The landing craft may be linked, bow to stern with another craft,
creating its own causeway. The landing craft, upon reaching its destination, can load or unload cargo over a hinged bow
ramp directly from/onto a beach or pontoon causeway. Cargo may consist of either three (3) M-103A tanks, six (6) M-42
tanks, three (3) M-48 tanks, or motor vehicles or artillery equipment and their operating/maintenance personnel. After a
beach and miscellaneous cargo landing, the craft is designed to retract from the beach under its own power, assisted by
the use of the stern anchor.

1-9. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.

Refer to_paragraph 1-10 for an overall orientation of the landing craft. This overall familiarization is further
subdivided into the specific views contained in the subsequent section.

1-10. GENERAL FAMILIARIZATION.

a. Refer to[Eigure FO-2]for an overall starboard (Stbd) view of the landing craft. This view shows the frame
identification from the bow to the stern. The frames are located every 21 inches (53.34 cm) and the numbering begins at
the bow.

b. Refer to|Figure FO-3|for an inboard profile view of the Stbd side of the landing craft. This view shows the
various compartments which are identified as follows:

Deck Level 2 -50 -0-~E
1- Top deck ]
2- Lower deck

Frame (Fore and Aft)
0- Bow
38~ Middle
76~ Stern

Space (Side to Side)
0~ Amidship or Center
1- Stbd Side
2- Port Side

Type of Space
A~ Stores
C- Control
E- Engine
F- Fuel
L- Living
M~ Magazine
Q- Equipment
V- Yoid
W- Water J

The House and Vehicle Deck view is shown in[Figure FO-4. Note the frame location numbers beginning at the bow and
ending at the stern. The below deck view of the landing craft is shown in

1-6
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1-11. EXTERIOR ORIENTATION.

The following paragraphs locate and describe the major exterior components.
1-12. MOORING, TOWING, CAUSEWAY FITTINGS, AND LASHING GEAR.

The mooring, towing, causeway fittings, and lashing gear are shown in Figure FO-6.
1-13. EMERGENCY/LIFE SAVING EQUIPMENT.

The Emergency and Life Saving Equipment is shown in [Eigure FO-7]
1-14. MACHINE GUN, READY SERVICE LOCKERS, AND GRENADE LOCKERS.

The Machine Guns and Ready Service Lockers for machine gun ammunition and grenade lockers are shown in
Figure FO-8

1-15. RUNNING LIGHTS, PELORIS, MASTS, FLAGS AND ENSIGN.

Figure FO-9| shows the components used to navigate the vessel. Also included are the various masts and flag
and ensign staffs. Refer td Figure FO-10 for the components on the Mast.

1-16. FIRST AID EQUIPMENT.
First Aid Equipment is located both inside and outside. Refer td Figure FO-11. for orientation.
1-17. ANCHOR "A" FRAME AND CONTROL STATION.

The "A" Frame and the Control Station for the Anchor are located on the Cargo Deck near the Stern. Refer to
Figure 1-4 for the major components for the "A" Frame and to[Figure 1-5 for the Anchor Winch Control Station.

1-18. EMERGENCY STEERING COMPONENTS.
The components required to steer the vessel in an emergency situation are shown in[Figure 1-6]
1-19. BOW RAMP.

The major components of the Bow Ramp are shown in[Figure 1-7

1-7
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TM 55-1905-219-14-1

1-8

Figure 1-1. Causeway Between Two LCU's.
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1. CONTROL STATION - Operating controls for raising and lowering the ancher.

2. DIRECTIONAL CONTROL - Controls the angle of pivot of the "A" Frame.

3. WIRE ROPE CUTTER - Cuts the anchor cable in case of emergency.



Figure 1-5. Anchor Winch Control Station - Cargo Deck.
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4951-209

1- DECK PLATES - Removable access plate for access to top of rudder posts.
2. STEERING TILLER - Emergency steering tiller.
3- BLOCK AND TACKLE - Mechanical device to pull tiller.

4- BLOCK DAVIT - Guides rope from steering tiller to cargo deck.

Figure 1-6. Emergency Steering Components.

1-12 Change 3
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4951-105

BOW RAMP WINCH - Electric winch to raise and lower bow ramp.

WIRE ROPES - Attaches chain to drum of Bow Ramp Winch.

CHAIN STOP - Stops and locks chain in any position.

CHAIN - Attaches wire rope to Bow Ramp.

TEE-BOLT - Keeps tﬁe Bow Ramp in the closed position.

RAMP - Raises to make a water tight hull and lowers to permit Toading and
unloading of cargo and personnel.

RHINO HORN SOCKET - Guides rhino horn into lowered bow ramp and secures in
place.

Figure 1-7. Bow Ramp.

Change 3 1-13
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4851-094

1. STERN GATE - Access gate to vessel from the stern (used when two vessels
are connected).

2. STERN GATE DOG - Wing handle used tc secure stern gate in closed position.

3. DIRECTIONAL CONTROL - Used to raise or lower the stern gate hydraulically.

I 4. DAVIT - Used on the portside in conjunction with (5) and (6) to raise or lower
the stern gate manually.

5. CHAIN HOIST - Used to manually raise or lower stern gate.

I 6. EMERGENCY LIFT BAR - Connection point for chain hoist (5) to raise or lower
stern gate in emergency.

NOTE
Davits are stowed on Port bulkhead at Frame 58.

| Figure 1-8. Outboard View, Starboard Side; Components of the Stern Gate.
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1. STERN GATE - Access gate to
vessel from stern (used when
two vessels are connected).

2. HYDRAULIC RAM - Used to
raise and lower stern gate.

3. ELECTRIC MOTOR START -
STOP button. Activates
stern gate valve (4).

4. STERN GATE CONTROL VALVE -
Used to raise or lower the
stern gate hydraulically.

Figure 1-8.1. Inboard View, Starboard Side.
Components of the Stern Gate.

Change 3 1-14.1/(1-14.2 blank)
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1-20. STERN GATE.

Refer to[Figures 1-8 and 1-8.1 for the major components of the stern gate. The component items 4 and 5 of i
are for emergency/manual operation of the stern gate.

1-21. MISCELLANEOUS COMPONENTS ON CARGO DECK.

The miscellaneous major components located on the cargo deck are shown in Figure FO-12. [ Figure FO-13
shows the relationship of vents, fills, sounding tubes, and deck access to reach rods for the various tanks (sea water,
fresh water, diesel oil) and the magazine.

1-22. INTERIOR ARRANGEMENTS.

The following paragraphs locate and describe the major interior components.

Paragraph
Interior Arrangements
Pilot House
Galley 1-24
Wash Room, Water Closet and Shower
Engine Room Access
Bow Ramp Winch Compartment and Deck Locker 1-27
Air Conditioning Machinery Room
Crew and Transient Berthing
Tank and Auxiliary Machinery Compartment 1-30
Forward Engine Room
Aft Engine Room
Anchor Winch Compartment 1-33
Steering Gear Compartment
Propellers, Rudders, and Keel Coolers

Fire Fighting Systems

-
®))
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1-23. PILOTHOUSE.
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T

36 34 32
s I I [ [
2 .
1
| .
3
22 »
J
2
1 T T I

Sheet 1 of 6)
Sheet 2 of 6)
Sheet 3 of 6)
Sheet 4 of 6)
Sheet 5 of 6)
Sheet 6 of 6)

1-16 Change 3
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Figure 1-9. Pilothouse (Sheet 1 of 6).
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1-23. PILOTHOUSE (CONT)

CLINOMETER - An indicator showing the level of the vessel (port to starboard list).
CLINOMETER - An indicator showing the level of the vessel (forward to aft pitch).
DESK LIGHT AND FILTER - Lights up the chart table.
BOOK RACK - Storage for the navigator's books.
CHART TABLE - Where the navigator plots the course on charts.
BOW RAMP CONTROLS - Controls the raising and lowering of the bow ramp.
AFT ENGINE ROOM VENT SHUTDOWN - A break-glass device to stop the ventilator fan in the aft engine room
(2-56-0-E).
8. DARKEN SHIP LIGHT SWITCH -Turns off all external lights during a darken ship condition.
9. THERMOSTAT - Controls the heating of the Pilothouse.
10. RADAR TRANSMITTER/RECEIVER - Transmits and receives the radar signal prior to presentation on the PPI.
11. WINDOW WIPER CONTROL - Controls the windshield wiper and its internal heater.
12. WINDOW WIPER - Keeps the front window clear of rain and spray.
13. GYRO COMPASS - A non-magnetic compass showing the true heading of the vessel. Used to determine the
direction the vessel is to be steered.
14. STEERING CONTROL CONSOLE - The control from which the vessel is steered. The console also contains the
propulsion engine controls.
15. ENGINE CONTROLS - Contains the throttle and forward, neutral, and reverse shifts for the propulsion engine.
16. STEERING CONTROL PANEL - A panel containing the steering lever, controls for the steering pumps, and other
steering and maneuvering controls.

17. (DELETED) |
18. NAVIGATIONAL LIGHT CONTROL PANEL - Switches on/off the lights for navigation, breakdown, towing and
manoverboard.

19. DISTRIBUTION BOX FEEDER (L-103) - Fuse box for the battery charger, navigation panel and interior

communications.

20. DISTRIBUTION PANEL (2L-103) - Switch panel and fuses for the power to the alarm panel, ships' entertainment
system, and miscellaneous navigation equipment.

21. RECTIFIER BATTERY CHARGER - Provides 24 volts DC for charging the battery.

22. TRANSFORMER (AN/URC-80) - Power transformer for AN/URC-80.

23. STOOL - Device for helmsman to sit on.

24. CURTAIN - Separates the front of the Pilothouse from the rear. Used at night or in darken ship conditions.

25. BATTERIES - Used to power the DC Distribution Panel (P-24).

Nogakrwbdr

Figure 1-9. Pilothouse (Sheet 2 of 6).
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1-23. PILOTHOUSE (CONT)

2l O |42 s

25

T

33 3] 29 27

Port Elev.

26. ALARM PANEL - An audible and visual of propulsion engine (s) low
0oil pressure or overheating, generator engine(s) low o0il
pressure or overheating, magazine high heat and sprinkier,
sewage high tank level, and Gyro power failure.

27. LOUDSPEAKER - Used to hear voice communications on the AN/VRC-46.

28. SHIPS®' CLOCK - Tells the time in the 24 hour method.

29. FORWARD ENGINE ROOM VENT SHUTDOWN - A break-glass device to stop

' the ventilator fan in the
, . forward engine room (2-50-0-E).
30. HALON SYSTEM CONTROL PANEL - Controls the internal fire alarm
and extinguishing system on the vessel. -

31. BATTERY EXHAUST SWITCH - Ventilates the battery storage area.

Used when the batteries are being recharged.

32. HIGH INTENSITY HAND LIGHT - A portable light.

33. CHART RACK - Storage for the navigator's charts.

34, FLAG BAG STOWAGE - Storage for the signal flags.

35. TELEGRAPH KEY - A signaling device that makes the mast blinker

lights operate.

36. MICROPHONE (AN/VRC-47) - Microphone for voice communication on

' the AN/VRC-47.

Figure 1-9. Pilothouse (Sheet 3 of 6).
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1-23. PILOTHOUSE (CONT).
LEGEND FIGURE 1-9 (CONT).
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37. VOICE TUBE AND MOUTHPIECE - Used for voice communications between the Pilot House
and the Conning Tower (located above the Pilot House).

38. RUDDER ANGLE INDICATOR - An indicator that shows the position of the steering rudders.

39. HEADING SELECTOR - A device in which a pre—determined course can be set so that
the vessel will automatically steer (Autopilot).

40. ENGINE SPEED INDICATOR - Shows the revolutions per minute (RPM) that the engine is
tuming. '

41. ENGINE START/STOP CONTROLS - Pushbuttons used to start and stop the propulsion engines in

: a parficular area.
42. CONTROL AMPLIFIER - Electronic circuits for the steering control panel.
43. COMPASS CONTROL UNIT - The electronic circuits to control the gyro compass.

Figure 1-9. Pilothouse (Sheet 4 of 6)
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1-23. PILOTHOUSE (CONT)
LEGEND FIGURE 1-9 (CONT).
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44. RHMS COMPASS - A compass rose that shows the magnetic heading of the

vessel.

45. REMOTE CONTROL (AN/URC-80) - Permits remote control of a voice communications radio.

46. HALON HORN - An audible device indicating the Halon (Fire Fighting)
System has been activated.
47. HAND SETS - Used for remote communication of the ANJURC-80 and
ANURC-46.
I 48. REMOTE CONTROL TRANSMITTER/ 'Permits remote control of a voice communications radio.

RECEIVER (ANJURC-46) -
49. DC DISTRIBUTION BOX {CP24-1) - Distributes 24 VDC for the radio, navigation panel, and

gyro compass.
I 50. LOUDSPEAKER - Used to hear the voice communication on both the
AN/URC-46, and the ANJURC-80.
51. RADIO RECEIVER A radio receiver for entertainment and time signals.
(ENTERTAINMENT SYSTEM) -

Figure 1-9. Pilothouse (Sheet 5 of 6)
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1-23.

PILOTHOUSE (CONT).

LEGEND FIGURE 1-9 (CONT).

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

LOUDSPEAKER -

TRANSMITTER/RECEIVER
IDENTIFICATION FRIEND OR FOE -

CONTROL TRANSPONDER, IFF -

TRANSMITTER/RECEIVER
(AN/URC-46) -

WEATHERFAX -
CONNECTION BOX -

SOUND POWERED PHONE JACK -

PUSH BUTTON “E" CALL -

TELEPHONE -
CEASE FIRE SWITCH -

NAVIGATION HORN SWITCH -

WAKE LIGHT SWITCH -

CALL BUZZER CKT "E" -

GENERAL ALARM CONTROL -

TM 55-1905-219-14-1

Used to hear the ship’s entertainment system and time signals.

Transmit a signal to an object which must respond with a friendly
identification. If not, the object is considered a foe (enemy).

Part the IFF System.

A transmitter/receiver used for voice communications.

MARINEFAX TR-IV
Internal connections of the sound powered phone system.

A place to plug in the sound powered phone. Used for internal
communications.

Switches that alert the Switchboard Room and Forward and Aft
Engine Rooms to a call on the sound powered phone.

Sound powered phone.
Alerts the machine gun stations to cease firing.

When activated, operates the ships navigation horn. Used for
signing and fog situations.

llluminates the wake of the vessel. Used when one vessel is
following another during a darken ship condition.

Circuits that alert the Switchboard Room and Forward and Aft
Engine Rooms to a call on the sound powered phone.

Activates the general alarm bells and lights for fires and
emergencies.

Figure 1-9. Pilot House (Sheet 6 of 6)
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1-23.1 CONNING TOWER

The major components of the conning tower are shown in[figure 7-9.11

TM 55-1905-219-14-1

aa

Sheet 1 of 3)

(Figure 1-9.1 Sheet 2 of 3)
— Sheet 3 of 3)
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N

T —— 3

Plan

Figure 1-9.1. Conning Tower (Sheet 1 of 3).
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1-23.1 CONNING TOWER

LEGEND FIGURE 1-9.1]

1. WINDOW WIPER CONTROLLERS - Controls the windshield wipers.

2. WINDOW WIPERS - Keeps the front windows dear of rain and spray.
3. I/IC TRANSMITTER/RECEIVER A transmitter/receiver for voice communications.

(AN/URC-80)

4 VOICE TUBE AND MOUTHPIECE - Used for voice communications between the pilot house and
Conning Tower.

5. PELORUS - A navigational instrument used to determine relative bearings to
distant objects.

6. RADAR DISPLAY UNIT - Plan Position Indicator (PPI).
7. THERMOSTAT - Used to set the ambient temperature within the range of 40 and

8 degrees F, and to control the heater to supply the heat
required to maintain that temperature.

8. CHART TABLE - Used by the navigator to plot the course on charts.

9. ELECTRICAL OUTLET BOX - Contains three 125 VAC, 15 A, grounded receptacles with
covers.

10. HEATER - Supplies heat toe Conning Tower.

11. REFERENCE TABLE - A utility work table.

11A. WIND TRANSMITTER - Senses wind speed and wind direction.

11B. WIND INDICATOR - Indicates wind speed and wind direction.

Figure 1-9.1. Conning Tower (Sheet 2 of 3).
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1-23.1. CONNING TOWER (CONT).
LEGEND FIGURE 1-9.1 (CONT).

12.

13.

14,

15.

16.

17.

18.

10

~ ]~

-

Stbd. Elev.

AIR STRAINER/WATER SEPARATOR -~ Filters and removes moisture from supply air to air horn.

AIR PRESSURE GAGE - Indicates pressure of air supply to air horn.

AIR HORN OPERATING VALVE - Manually operated valve for air horn.

SEARCHLIGHT REMOTE CONTROL - Allows manual control of searchlight in traverse and
elevation.

SEARCHLIGHT SWITCH - On-Off toggle switch for searchlight.

LIGHT FIXTURE - Ceiling mounted fluorescent fixfure for general nighttime

illumination, switchable to white or red light.

HVAC DUCT - Covered duct to aliow ventilation from ship’s HVAC system.

Figure 1-9.1. Conning Tower (Sheet 3 of 3).
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1-24. GALLEY.

The interior arrangement of the major components in the Galley are shown in [Eigure 1-10]
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WATER SHIP'S ENTERTAINMENT
COOLER AMPLIFIER

4951-102

SINK HEATER - Controls for heater in sanitary sink.

RANGE DISCONNECT - Disconnect switch for the range.

GALLEY - Emergency stop for exhaust fan in Galley.

AIR CONDITIONING ROOM - Break-glass - Emergency stop for exhaust fan in air conditioning room.
DISTRIBUTION PANEL L108 - Power distribution to the various components in the Galley.

agrLONE

Figure 1-10. Galley.
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1-25.  WASH ROOM, WATER CLOSET, AND SHOWER.

The major components of the Washroom, Water Closet and Shower compartment (1-44-1-L) are shown in
1-11
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A ”d o ?ro _ol o“o -‘}W ol o + ° K3
L ] t i - w8
WASHER & DRYE.R LAVATORIES

WATER CLOSET

4951-101

Figure 1-11. Washroom, Water Closet and Shower.
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1-26. ENGINE ROOM ACCESS.

The major components of the Engine Room Access Compartment (1-50-1-Q) are shown in[Eigure 1-12]

OXYGEN
BREATHING
APPARATUS

¥
@

Sheet 1 of 3) 2

Sheet 2 of 3)
Sheet 3 of 3)

4951-100

1. SHIPS SERVICE MAIN SWITCH BOARD - The switchboard controls,
monitors, protects, and parallels the ships' two generators
when underway. When in port it monitors and protects against
incorrect shore power,

2. BATTERY CHARGER - BATTLE LANTERN - Used for recharging the
batteries in battle lanterns.

3. LIGHTING DISTRIBUTION PANEL L-110 -

4. VENT 149 PANEL -
5. LIGHTING DISTRIBUTION PANEL L-100 -

Figure 1-12. Engine Room Access Compartment (Sheet 1 of 3).
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1-26. ENGINE ROOM ACCESS (CONT).

FWD ? AFT
/ | aer

4951-232

6. Power Distribution Panel - P400.

7. Tank Level Indicators - Indicates level of contents in Diesel Tank
(Port, Diesel Tank Stbd - Fresh Water.

8. Halon Emergency Release - Fwd Engine Room.

Figure 1-12. Engine Room Access Compartment (Sheet 2 of 3).
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1-26. ENGINE ROOM ACCESS (CONT).

FWD o AFT

4951-227

1. SHIPS SERVICE MAIN SWITCH BOARD.
9. HALON EMERGENCY RELEASE - Aft Engine Room.
10. FIRE PUMP - Remote Start/Stop.

Figure 1-12. Engine Room Access Compartment (Sheet 3 of 3).
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1-27. BOW RAMP WINCH COMPARTMENT AND DECK LOCKER.

The Bow Ramp Winch Compartment (2-12-0-Q) and the Deck Locker (1-4-1-A) contain the main components for
the Bow Ramp. The Deck Locker is located on the vehicle deck and provides access to the winch compartment. Refer to

BOW RAMP WINCH

T
N

] 1 bow Rawp
] L—  WINCH COMPARTMENT
'—h | (2-12-0-Q)

DECK LOCKER
(1-4-1-A)

b
3
)

it T —

ﬁg K >Qa«§j ] % @3’\: o ; \T
é , = o s O 7 _I_
1‘,' '@' . N BE[UJ] % - p ~F— -

|
\\‘~L~;;§§‘*-ﬁ—i!QEiQEL‘k;

2

:
|
\

4951-231
1. CONTROLLER - Motor controller with start, stop, and reset switches.

2. DISCONNECT SWITCH - Disconnects the power from the controller.

3. LOCAL PUSHBUTTON SWITCHES - Switches located in deck Tocker
for local operation of ramp.

Figure 1-13. Locate Bow Ramp.

Change 3 1-27



TM 55-1905-219-14-1
1-28. AIR CONDITIONING MACHINERY ROOM.

The major components of the Air Conditioning Machinery Room are shown in[Eigure 1-14]

e

e =

)

- beml [ N
= 5

6\

WATER TANK (OVER)

'[_TJZ
]

FREON TANK —

[7 Y.

4951-225

1- MAIN AIR CIRCULATING VENT CONTROLLER - Controller for the air
circulating vent for the pilot house, galley, and crew and
transient berthing compartments.

2- SEA WATER PUMP CONT - Controller for the sea water cooling pump
for the air conditioner.

3- COMPRESSOR - Air conditioner compressor and wotor.

4- COMPRESSOR CONTROLLER - Controller for the air conditioner com-
pressor and motor.

5- SEA WATER PUMP - Sea water cooling pump and motor for the air
conditioner,

6- GAGES - Pressure gages far the air conditioning system.

Figure 1-14. Air Conditioning Room.
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1-29. CREW AND TRANSIENT BERTHING.

The major components in the Crew and Transient Berthing Compartment (2-33-2-L) are shown in Eigure 1-15]

HALON EXTINGUISHER
Y.L.-U,
ESCAPE SCUTTLE OVER
OXYGEN BREATHING APPARATUS LOCKER
C.6. LOCKER
CREW L TRANSIENT
BERTHI NG
2-33-2-L
B! LOCKER
/[ CREW BERTHS
=
’

LOCKERS

WRITING SHELF
FOLOING CHAIR

4951-230

1. POWER DISTRIBUTION PANEL P-406.

2. LIGHTING DISTRIBUTION PANEL L-104.
3. SYS 545 PANEL.

4. LIGHTING DISTRIBUTION PANEL L-105.

Figure 1-15. Crew and Transient Berthing.

Change 3 1-29



TM 55-1905-219-14-1

1-30. TANK AND AUXILIARY MACHINERY COMPARTMENT.

The major components of the Tank and Auxiliary Machinery Compartment (2-40-0-Q) are shown in [Eigure 1-16]
The Sewage Treatment Plant is also located in this compartment, and is shown in[Figure 1-17

4951-224
l- SEWAGE DISCHARGE PUMPS - Pumps for overboard discharge of sewage.

2- SEWAGE PUMP CONTROLLER - Controllers for the sewage pumps 1 and
2.

3- SEWAGE TREATMENT PLANT - Collection tank, pumps and motors for
collection and disposal of sewage.

4- SEWAGE AIR PUMP CONTROLLER - Controller for the sewage air pump.
5- SEWAGE AIR PUMP - Blows air into sewage treatment tank.

6- MACERATOR PUMP CONTROLS - Controller, timers and switches for
macerator pumps #1 and #2.

Figure 1-16. Tank and Auxiliary Machinery Compartment.

1-30 Change 3



1-30.

TM 55-1905-219-14-1

TANK AND AUXILIARY MACHINERY COMPARTMENT (CONT).

SEWAGE PUMPS #1 and #2. - Pumps the contents of the collection
tank to shore disposal tanks.

MACERATOR PUMPS #1 and #2. - Electrically operated by flushing the
urinal or water closets. Pumps
-break-up the sewage prior to storage
in collection tank. '
COLLECTION TANK - Holding tank for sewage.

SEWAGE AIR PUMP - Provides air to collection tank to stir up
sewage.

Figure 1-17. Sewage Treatment Plant.
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1-31. FORWARD ENGINE ROOM.

The major components of the Forward Engine Room (2-50-0-E) are shown in Eigure 1-18.] The Fresh Water
System is shown in[Figure 1-19] The Oil-Water Separator is shown in_Figure 1-20

)
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ESCAPE HATCH—

ACCESS D R
OOR %=

15

MAIN PROPULSION
ENGINE (PORT )]

SHIP'S SERVICE
GENERATOR ~— 1

WORK BENCH}
SHELVES

Sheet 1 of 2)
Sheet 2 of 2) 14

4951-196

Figure 1-18. Forward Engine Room (Sheet 1 of 2).

1-32 Change 3



TM 55-1905-219-14-1

1-31. FORWARD ENGINE ROOM (CONT).
Legend Figure 1-18|

1- OIL/WATER SEPARATOR - Separates the oil from the water in the bilge.

2- FWD ENG RM VENT - Controller for the vent in the forward engine room.

3- LIGHTING DISTRIBUTION PANEL L-107 - Power lights in the machinery room, auxiliary machinery room
(2-40-0-Q), switchboard area of the engine access room (1-50-1-Q), forward engine room, and tank level
indicators, and main engine starting controls.

4- FRESH WATER TANK - Pressure tank for fresh water system.

5- FRESH WATER PUMP - Pressure pump for fresh water system.

6- FRESH WATER CONTROLLER - Controller for fresh water pump.

7- SEA WATER SERVICE PUMP CONTROLLER - Controller for the sea water cooling pump for diesel oil.

8- HOT WATER HEATER - Hot water heater.

9- SEA WATER SERVICE PUMP - Pressure pump for the sea water cooling tank.

10- DISTRIBUTION PANEL L-106 - Power distribution to exhaust and ventilator fans located in the hold
compartments.

11- LUBE OIL TANK - Tank containing oil for lubricating the diesel engines.

12- LUBE OIL TRANSFER PUMP - Manual pump used to transfer oil to lube oil pumps on the main
propulsion engines.

13- POWER DISTRIBUTION PANELS P408 and P408A - Power distribution to pumps, exhaust fans,
ventilators, and the hot water heater in the forward and aft engine rooms.

14- HEATER PANEL Sys-544 - Fuses for power to the heaters in the forward and aft engine rooms.

15- LUBE OIL PUMP - Lube oil pump for the port propulsion engine.

16- LUBE OIL PUMP CONTROLLER - Controller for port Lube oil pump.

17- FUEL FILTER/WATER SEPARATOR - Separates water from fuel.

Figure 1-18. Forward Engine Room (Sheet 2 of 2).
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1-31. FORWARD ENGINE ROOM (CONT).

(- FUEL FILTER/WATER
\1 SEPARATOR
(5

HOT WATER HEATER

PRESSURE TANK

PRESSURE
PUMP

Figure 1-19. Fresh Water System.

Figure 1-20. Oil/Water Separator System.
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1-32.  AFT ENGINE ROOM.

The major components of the Aft Engine Room (2-56-0-E) are shown in[Eigure 1-21]

Sheet 1 of 2)
Sheet 2 of 2)

4951-197

Figure 1-21. Aft Engine Room (Sheet 1 of 2).
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1-32. AFT ENGINE ROOM (CONT).

Legend Figure 1-21]

1. EXHAUST VENT (2-57-2) - Disconnect switch for exhaust ventilator in Aft Engine Room.

2. LIGHTING DISTRIBUTION PANEL L-101 - Power to lights in the Aft Engine Room, Anchor Winch Room (2-
62-0-Q), Steering Gear Room (2-70-0-Q), and controls for the Anchor
Winch.

3. LUBE OIL PUMP - Lube oil pump for the Starboard Main Propulsion Engine.

4. LUBE OIL PUMP CONTROLLER - Controller for the Stbd Lube Oil :Pump.

5. SHAFT SEAL TANK - Water tank for lubrication of seals on Main Propulsion Engine drive shafts.

6. FIRE PUMP - Pumps sea water for fighting fires.

7. FIRE PUMP CONTROLLER - Controller for the Fire Pump.

8. TANK LEVEL INDICATORS - Indicates level of sea water in the Sea Water Ballast Tanks (4).

Figure 1-21. Aft Engine Room (Sheet 2 of 2).
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1-33. ANCHOR WINCH COMPARTMENT.

The major components of the Anchor Winch Compartment (2-62-0-Q) are shown inEigure 1-221
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ANCHOR WINCH—m}”

ANCHOR CABLE
SLACK PULLER

4951-229

1. CENTRAL HYDRAULIC SYSTEM - Disconnect switch and controller for the Central
Hydraulic System.

2. CENTRAL HYDRAULIC SYSTEM PUMP - Supplies hydraulic- pressure to operate the
Mast, Stern Gate, and Anchor "A" Frame.

Figure 1-22. Anchor Winch Compartment.
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1-34. STEERING GEAR COMPARTMENT.

The major components of the Steering Gear Compartment (2-70-0-Q) are shown in[Eigure 1-23]
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4951-226

Figure 1-23. Steering Gear Compartment (Sheet 1 of 2).
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1-34. STEERING GEAR COMPARTMENT (CONT).

Legend Figure 1-23
1. RUDDER REPEAT-BACK TRANSMITTER - Transmits the position of the rudder to the Steering Console in
the Pilot House.
2. STEERING RUDDER TILLER ARM - Tiller arm that controls the Steering Rudders.
3. HYDRAULIC PUMP UNITS (Steering-Flanking) - Hydraulic Pump that supplies power to the Rudder Tiller
Arms.
4. OUTBOARD/INBOARD FLANKING RUDDER TILLER ARM - Tiller arm that controls the Flanking Rudders.
5. LIMIT SWITCH - Sensing device for the limits of full Starboard or Port of the Flanking Rudders.
6. MOTOR CONTROLLER (STEERING) - Controls the Steering Hydraulic Pump unit motor.
7. MOTOR CONTROLLER (FLANKING) - Controls the Flanking Hydraulic Pump unit motor.
8. DISCONNECT SWITCH - Disconnects the power to the motor controller (Flanking or Steering).

Figure 1-23. Steering Gear Compartment (Sheet 2 of 2).
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1-35. PROPELLERS, RUDDERS, AND KEEL COOLERS.

The Propellers, Rudders, and Keel Coolers are located under the vessel. Therefore they are not visible except
when the vessel is out of water. Refer to|Figure 1-24

Sheet 2 of 2)

N )

Figure 1-24. Propellers, Rudders and Keel Coolers (Sheet 1 of 2).
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1-35. PROPELLERS, RUDDERS, AND KEEL COOLERS (Cont)
Legend Figure 1-24]
1. FENCE - Fence located on transom of vessel. Swings open when moving forward; closed when in reverse.
Used to prevent air cavitation (air pocket containing no water).
2. STEERING RUDDER - Port and Starboard Rudders for steering the vessel in normal operation.
3. KORT NOZZLE - Air foil type of device used to obtain better efficiency from the Propeller.
4. FLANKING RUDDERS - Pair of rudders used when maneuvering vessel.
5. PROPELLER AND SHAFT - Port Engine Propeller rotates counter-clockwise.
6. KEEL COOLERS - Cooling device located under vessel. Used to cool Anchor Winch Engine and Port
Propulsion Engine.
7. KEEL COOLERS - Cooling device located under vessel. Used to cool Generators.
8. PROPELLER AND SHAFT - Starboard Engine Propeller. Rotates clockwise.
9. KEEL COOLERS - Cooling device located under vessel. Used to cool Starboard Propulsion Engine.

Figure 1-24. Propellers, Rudders and Keel Coolers (Sheet 2 of 2).
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1-36 FIRE FIGHTING.

The Fire Fighting components on the vessel are of four types:
Halon system (fixed)
Portable Extinguishers (Halon and Dry Chemical)
Firemain System
Portable Fire Pump

| Refer to Figures FO-14.1 and FO-14.2 for the location of these components.

PORTABLE FIRE EXTINGUISHERS.

There are two types of Portable Fire Extinguishers. The type of fire extinguisher can be determined by the colors
of the cylinders.

1. Dry chemical|(Figure 1-25) is a solid red cylinder.

| 2. Halon m is a red body cylinder with a white band.

Portable Fire Extinguishers can be found in the following areas:

COMPARTMENT EXTINGUISHERS
Pilot House 1 portable Halon
Galley and Mess 1 portable Halon and

1 portable dry chemical

Flammable Liquid Storeroom 1 portable Halon and
1 portable dry chemical

Bow Ramp Winch | portable Halon

Forward Engine Room 2 portable Halon and
1 dry chemical

Aft Engine Room 2 portable Halon and
1 dry chemical

Crew and Transient Berthing 2 portable Halon
Anchor Winch Compartment 1 portable Halon
Steering Gear Compartment 1 portable Halon
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FIRE MAIN SYSTEM

The Fire Main System of fire fighting is shown in Higure FO-15.1 This system also contains the Magazine
Sprinkler.

PORTABLE FIRE PUMP

There is a portable fire/salvage pump stowed in the Flammable Liquid Storage Compartment. When fighting fires
this pump can either pump sea water or foam. The foam is stored at Frame 56 Vehicle Deck Starboard and in the Engine
Access Room (1-50-1-Q) under the Switchboard. The Portable Fire Pump is also used to fill and empty the Forward Sea
Water Ballast Tank (2-8-0-W).

HALON SYSTEM

The Halon System [Eigure FO-16) is an automatic fire detection and extinguishing system. There are three
systems located in the Forward Engine Room (2-50-0-E), Aft Engine Room (2-56-0-E) and the Flammable Liquid Storage
Compartment (1-4-2-A).

1-37. DIFFERENCES BETWEEN MODELS.

This manual is written to engineering information and documents. Slight differences between the vessels can
occur because of component availability and modifications that might be made by the crew of the vessel.

WHITE BAND

n

™

RED 800Y

SOLID RED BODY L —

FIXEC OR PORTABLE

Figure 1-25. Dry Chemical Fire Extinguisher. Figure 1-26. Halon Fire Extinguisher.
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1-38. Equipment Data.

PRINCIPAL CHARACTERISTICS
Length, overall

Length, between perpendiculars

Beam (extreme)
Draft, landing displacement

forward perpendicular (max)

with 3 M-48 tanks
Draft, landing displacement

aft perpendicular (maximum)

with 3 M-48 tanks
Depth, to vehicle deck
amidship
Depth, to top of bulwark
Displacement, light
Displacement, full load
Displacement, landing with 3
M-103A tanks
Height of highest projection
above the load water line
Diesel oil capacity (95%)
Fresh water capacity (95%)
Full power speed ahead
Full power shaft
Endurance

PERSONNEL ACCOMMODATIONS
Officers
Crew
Transient Berthing

GENERATOR SET

Generator
Manufacturer
Model
Capacity
Voltage
Power Factor
Excitation

Diesel Engine
Manufacturer
Model
No. of Cylinders
Bore
Stroke
Starting
Governor
Lube Oil system
Water system
Fuel Consumption

at 1800 RPM

1-44
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134 ft. 9 in. (41.072 M)
134 ft. 0 in. (40.84 M)
29 ft. 0 in. (8.839 M)

3 ft. 6 in. (1.067 M)

6 ft. 10 in. (2.083 M)

8 ft. 0in. (2.438 M)

12 ft. 6 in. (3.840 M)

198.36 long tons (201.534 M ton)
383.25 long tons (389.382 M ton)
362.00 tons (367.792 M ton)

17 ft. 9 in. (5.410 M)

9.98 tons (10.140 M ton)

14.92 tons (15.159 M ton)

11 knots

1000 shp

1200 miles at 8 knots (1930.8 km)

Delco Div., GMC

E6256M2

40 kW

450 volt, 3-phase, 60 Hz at 1800 rpm
0.8 lagging

Separate rotating field

Detroit Diesel Div. GMC
1033-7005

3

4-1/4 in. (108 mm)

5in. (12.7 cm)
Hydraulic

Hydraulic

15 gts. (14.19 1)

20 gts. (18.92 1)

0.1 gpm (0.4 Ipm)
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ANCHOR WINCH

Winch

Manufacturer
Single Drum
Variable Speed Unit

Torque Converter Driving System

Maximum load

Speed

Light line speed
Drum Capacity

Engine

Manufacturer
Model

Shaft Horse Power
Revolutions (RPM)
Reduction Ratio
Rotation

Number of Cylinders
Bore

Cycle

Stroke

Starting
Compression Ratio

Hydraulic System

Hydraulic Tank
Engine Driven Pump
Gages

Valves

Lines and Fittings

Hydraulic Pump

Manufacturer
Model

Type

Operating Pressure
Discharge

Engine

Location

Skagit

35,000 Pounds (15890 kg.)
Not less than 9 fpm (2.75 mpm)
At least 300 fpm (91.5 mpm)
150 fathoms of 1-1/4 inch

(3.28 cm) wire rope

Detroit Diesel Div. of General Motors
1043-7000

Right

4

4.25 inch (108 mm)
2

5inch (128 mm)
Hydraulic

18.7to1

Gear

Up to 1500 (1054.5 sq cm)

Up to 50 (189.25 Ipm)

Winch Diesel

Frame 64 in the Anchor Winch Compartment
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BOW RAMP

Winch
Manufacturer
Model
Horsepower
Revolutions (RPM)
Single Drum
Two 7/8 Dia. Wire Ropes
Capacity
Type
Hoisting Speed
Location

Reducer
Manufacturer
Model
Size

Ratio
Serial No.
Electric Motor
Manufacturer
Horsepower
Revolutions
Volt
Phase
Hertz
Electric Brake
Manufacturer
Direct Brake Model
Torque
Volt
Phase
Hertz
Drum
Manufacturer

Part No.
Type

PROPULSION

Engines
Manufacturer
Model
Shaft Horsepower
Revolutions (RPM)
Reduction Ratio
Rotation
Number of Cylinders
Bore
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New England Trawler Equipment Co.

X-1454
15
1800

30 ft. (9.15 m) both sides

Electric

33 ft./min. (10.07 m/min.)
Frame 15 below deck

Horsburgh-Scott Co.
90T BM 1640

90T Triple Reduction Helical Speed

Reducer
163-72
L-9828

Sterling Power Systems, Inc.

15
1800
440
3

60

Dings Co.
R-73050-4

45 Ib. ft. (66.98 kg m)

440
3
60

Murdock Machine and Engineering Co. of
Texas. Sub. of Lockheed Corp

301918-100

Elastomeric Compensating

Detroit Diesel Div. of General Motors

7122-7000

425

511

4-1/2to 1

Right

12

4.25in. (108 mm)



Stroke
Starting
Governor
Capacities
Lube Ol
Water System
Fuel Consumption

Engine Controls

Two Double-Lever Combination
Clutch and Throttle Controls

Two Engine Start Pushbuttons

Two Engine Stop Pushbuttons

Two Engine Speed (RPM) Indicators

Propellers

Number of Blades

Diameter

Pitch Diameter

Pitch Ratio

Weight

Horsepower Rating Each

Rotation Port Propeller
Viewed From Stern

Rotation Starboard Propeller
Viewed From Stern

Propeller Shaft Speed

At Rated Horsepower

FIRE PUMP
Pump
Manufacturer
Model
Type
Capacity
Location

Motor
Manufacturer
Model
Phase
Type
Revolutions (RPM)
Horsepower
Hertz
Volt

Eductor
Manufacturer
Model
Capacity

TM 55-1905-219-14-1

5in (127 mm)
Hydraulic

4
48 inches (121.9 cm)
42 inches (106.7 cm)
0.875

395 Ibs (179.3 kg)
500
Counterclockwise

Clockwise

550 RPM

Worthington Pump International
D-1021

Centrifugal

250 gpm (946.25 lpm)

Aft Engine Room Frame 62

Reliance Electric Co.
705464

3

Electric

3600

30

60

440

Derbyshire Machine And Tool Co.
358
150 gpm (567.75 lpm)

1-47



Discharge Pressure
Type Drive
Location

FIRE AND SALVAGE PORTABLE PUMP

Pump

Manufacturer
Model

Capacity

Discharge Pressure
Horsepower

Piston Displacement
Stroke

Bore

Fuel Tank-Capacity

Total Weight (Less Tank)
Fuel Tank-Weight
Exhaust Hose (20 Ft)-Weight
Type

Location

Suction Hose (3 Lengths)
10 Ft. (3.05 m) Each)-
Weight

Foot Valve - Weight
3-Way Gate Valve-Weight
Width

Length

Height

Engine

Manufacturer
Model
Cylinder
Cycle
Horsepower

FRESH WATER PUMP

Pump

Manufacturer
Model

Capacity

Cut In Pressure
Cut Out Pressure

TM 55-1905-219-14-1

12 psi (843.7 gm sq cm)
Water From Fire Pump
Aft Engine Room, Frame 56

Outboard Marine Corp.
P-250
250 gpm (946.25 lpm)
100 psi (7030.7 gm sq cm)
25 at 4500 rpm

30 at 3600 rpm
35.7 cu. in. (5851.23 cm®)
2-3/4 in. (6.99 cm)
2-7/8 in. (7.30 cm)
6 U.S. Gallons (22.711)
147 Pounds (66.74 kg)
14 Pounds (6.36 kg)
40 Pounds (18.16 kg)
Gasoline-driven centrifugal

Stowed in the Flammable Liquid Stowage Compartment

43 Pounds (19.52 kg) Per Length

17 Pounds (7.72 kg)
31.5 Pounds (14.3 kg)
20 Inches (50.8 cm)

24 Inches (60.96 cm)
21-5/8 Inches (54.93 cm)

25

Worthington Pump International, Inc.

[-TM O

6 gpm (22.7 Ipm) at 45 PSI (3163.8 gm sq cm)
30 psi (2109.2 gm sq cm)

45 psi (3163.8 gm sg cm)



Motor
Manufacturer
Model
Type
Horsepower
Revolutions (RPM)
Phase
Voltage
Hertz

SEWAGE PUMPS (2)
Pump

Manufacturer

Model

Type

Motor
Manufacturer
Model
Horsepower
Revolutions (RPM)
Volts
Phase
Hertz

AIR CONDITIONING WATER CIRCULATION PUMP
Pump
Manufacturer
Model
Type
Capacity
Location
Motor
Manufacturer
Model
Revolutions (RPM)
Horsepower
Hertz
Phase

BILGE PUMP
Pump
Manufacturer
Model

Type

LUBE OIL PUMP
Pump
Manufacturer
Model

Type

TM 55-1905-219-14-1

Reliance Electric Co.
705467

Electric

3/4

1800

3

440

60

The Gorman-Rupp Co.
11-1/2 A2-E1-1/2
Self Priming

Marathon Electric
U56C34F184B
1-1/2

3450

115/230

1

60

Lancaster

909

Centrifugal

48 gpm (181.7 Ipm) at a total head of 139 ft. (42.4 m)
Frame 32 in A/C Machinery Room

General Electric Co.
5K182JX5211

3500

5

60

3

Worthington Standard Pump Corp.
2CNFEK-84
Centrifugal

Worthington Standard Pump Corp.
2GANM
Rotary Oil
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Motor
Manufacturer
Model
Horsepower
Phase
Hertz
Vac
Revolutions (RPM)

DIESEL OIL COOLING PUMP
Pump
Manufacturer
Model

Motor
Manufacturer
Model
Horsepower
Revolutions (RPM)
Volts
Phase
Hertz
Model
Horsepower
Voltage
Hertz
Phase
Revolutions (RPM)

MACERATOR/TRANSFER PUMP
Manufacturer

Model

SEWAGE AIR PUMP
Pump
Manufacturer

Model

Motor
Manufacturer
Model
Horsepower
Voltage
Phase
Type
Revolutions

LUBE OIL TRANSFER PUMP
Pump
Manufacturer
Model

Type

1-50

Reliance Electric Co.
705431

1-1/2

3

60

440

1800

Worthington Standard Pump Corp.

1-DNH-52

Reliance Electric Co.
U56C34F184B
1-1/2

3450

115/230

1

60

705417-A

3

440

60

3

3450

TM 55-1905-219-14-1

General American Research Div. of General American

Transportation Corp.
2-28-15328

ITT Pneumotive A Unit of ITT Pumps and Compressors

Div.
4\/0400FClI

3

230/460

3

Electric
1730 RPM

Dover Corp. Blackmer Pump Div.
PA414
Hand Driven
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CENTRALIZED HYDRAULIC PUMP

LUBRICATION OIL SYSTEM

Lube Oil Storage Tank

Manually-Operated Transfer Pump

Distribution Lines
Service Valves and Hoses

STEERING SYSTEM HYDRAULIC PUMPS

OIL/WATER SEPARATOR SYSTEM

Operating Pressure

Pump
Manufacturer Sperry Vickers Div.
Sperry Rand Corp.
Model V102P2P1B20(L)
Location Mounted on the central hydraulic power unit at Frame
62-1/2
Motor
Manufacturer Lincoln Electric Co.
Model T2523
Volt 230/460
Horsepower 5
Hertz 60
Phase 3
Type Electric
Revolutions (RPM) 1745

Pump
Manufacturer Sperry Vickers Div.
Model 182204-2
Type Rotary
Capacity 6 GPM (22.7 lpm)
Location Frame 74 in the Steering Compartment
Motor
Manufacturer Sperry Vickers Div.
Model 1804192
Volt 440
Horsepower 2
Hertz 60
Phase 3
Type Electric
Revolutions (RPM) 1155

45 psig (3163.8 gm sq cm)

Capacity 25 Gallons (94.6 1)
Pump
Manufacturer
Model
Capacity 5 gpm (18.9 Ipm)
Discharge Pressure 70 psig (4921.5 gm sq cm)
Suction Lift 25 Feet (7.625 m)
Location Frame 57-1/2 in the Aft Engine Room
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Motor
Manufacturer
Model
Horsepower
Vac
Hertz
Phase

Type

24 VDC RECTIFIER
Manufacturer
Model
Type
Input voltage
Output Voltage
Location

STORAGE BATTERIES
Number
Voltage
Navy Type
Location

PILLOW BLOCK BEARING

Manufacturer
Size
Location

VENTILATION FANS
1/5 Horsepower

Manufacturer
Model
Speed
Voltage
Hertz
Location

1/3 Horsepower
Manufacturer
Model
Speed
Voltage
Hertz
Location

1-52

1/2

115

60
Single
Electric

Lamarche Mfg. Company
A40-F-60-24V

Regulated solid state

120 vac, 1 phase

28.5VDC

Pilot House, Frame 35 Starboard

4
6VDC (each)
6V-5BM-100AH

Pilot House, Frame 28

Rigler Engineering Co.
3-15/16 Inch (10.0 cm)
Port line shaft, Frame 59 Port

Reliance Electric Co.

705473

3600

115

60

Ramp Machinery Compartment,
Anchor Winch Compartment

Reliance Electric Co.
705475

3600

115

60

Special Clothing Stores
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3/4 Horsepower

Manufacturer
Model

Speed
Voltage
Hertz
Location

1 1/4 Horsepower

Manufacturer
Model

Speed
Voltage
Hertz
Location

AIR CONDITIONING

Compressor

Manufacturer
Model
Cylinders
Bore

Stroke
Speed
Capacity

Compressor Motor

Manufacturer
Model
Horsepower
Vac

Hertz

Revolutions (RPM)

Phase

Condenser

Manufacturer
Model

Shell Diameter
Overall Length

Effective Cooling Surface

No. of Tubes
No. of Passes
Tube Size

Sea Water Quantity (Design)

TM 55-1905-219-14-1

Reliance Electric Co.

705474

3600

440

60

Fwd Engine Room, Aft Engine Room, Pilot House,
Radio Room, Galley, Crew Berth, and Stateroom

Reliance Electric Co.

705472

3600

440

60

Galley/Mess, Water Closet, Aux. Machinery Room,
Engine Access Room

Carrier-Transicold

5F30

3

2-1/2 inch (6.35 cm)

2 inch (5.08 cm)

1750 RPM

7.8 tons at 40°F (4.4°C) suction temp and 105°F
(40.6°C) condensing temp

Reliance Electric Co.
701331-57

10

440

60

1800

3

Carrier-Transicold

90C01-2904

8-5/8 OD (21.9 cm)

41-1/8 inch (104.5 cm)

72 sq ft (6.7 sq m)

40

2

3/4 (.75 cm) OD x .049 (0.12 cm)
w x 3 feet Ig (0.92 m)

41 gpm (155.2 Ipm)
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Receiver
Manufacturer
Model no.
Type Mounting
Refrigerant Capacity
Shell Diameter
Overall Length

Temperature Control Switch
Manufacturer
Model
Range
Differential
Recommended Settings:
Close
Open

High Pressure Control Switch
Manufacturer
Part No.
Range

Differential

Recommended Settings:
Close
Open

Low Pressure Control Switch
Manufacturer
Part No.
Range

Differential

Recommended Settings:
Close
Open

Oil Pressure Differential Switch

Manufacturer

Carrier Part No.

Open Setting

Close Setting

Type Reset

1-54

Standard Refrigeration
C105HR33G
Horizontal

110 Ib (49.9 kg)
10-3/4 OD (27.3 cm)
33-1/2 (85.09 cm)

Detroit Switch
2504150RN

25°F to 90°F (-3.89°C to 32.22°C)

2°to 5°

80°F (26.67°C)
78°F (25.56°C)

Detroit Switch

223876CB7

60 to 350 psig

(4218.4 to 24607.5 gm sq cm)
24 to 90 psi

(1687.4 to 6327.6 gm sq cm)

125 psig (8788.4 gm sg cm)
175 psig (12303.7 gm sg cm)

Detroit Switch

223875CB3

20 inch vac to 80 psig
(5624.6 gm sqg cm)

9 to 15 psi

(632.8 to 1054.6 gm sq cm)

37 psig (2601.4 gm sq cm)
28 psig (1968.6 gm sq cm)

Penn Controls

HKO6ULO012 (5 F20-212)

16 to 19 psi

(1124.9 to 1335.8 gm sq cm)
11 to 15 psi

(773.4 to 1054.6 gm sq cm)
Manual Pushbutton
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Shell Diameter
Overall Length

Temperature Control Switch
Manufacturer
Model
Range
Differential
Recommended Settings:
Close
Open

High Pressure Control Switch
Manufacturer
Part No.
Range

Differential

Recommended Settings:
Close
Open

Low Pressure Control Switch
Manufacturer
Part No.
Range

Differential

Recommended Settings:
Close
Open

Oil Pressure Differential Switch
Manufacturer
Carrier Part No.
Open Setting

Close Setting
Type Reset
Water Pressure Failure Switch
Manufacturer
Model
Range
Differential
Recommended Settings:

Close
Open

TM 55-1905-219-14-1

10-3/4 OD (27.3 cm)
33-1/2 (85.09 cm)

Detroit Switch

2504150RN

25°F to 90°F (-3.89°C to 32.22°C)
2°to 5°

80°F (26.67°C)
78°F (25.56°C)

Detroit Switch

223876CB7

60 to 350 psig

(4218.4 to 24607.5 gm sq cm)
24 to 90 psi

(1687.4 to 6327.6 gm sq cm)

125 psig (8788.4 gm sg cm)
175 psig (12303.7 gm sg cm)

Detroit Switch

223875CB3

20 inch vac to 80 psig
(5624.6 gm sqg cm)

9 to 15 psi

(632.8 to 1054.6 gm sq cm)

37 psig (2601.4 gm sq cm)
28 psig (1968.6 gm sq cm)

Penn Controls

HKO6ULO012 (5 F20-212)

16 to 19 psi

(1124.9 to 1335.8 gm sq cm)
11 to 15 psi

(773.4 to 1054.6 gm sq cm)
Manual Pushbutton

Detroit Switch

223875CB3

20 inch vac to 80 psig
(5624.6 gm sqg cm)

9 to 15 psi

(632.8 to 1054.6 gm sq cm)

15 psi (1054.6 gm sq cm)
5 psi (351.5 gm sqg cm)
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Heat Interchange
Manufacturer
Model
Overall Length
Shell Diameter
Connections

Cooling Coil
Manufacturer
Model
Capacity
Air Quantity
Face Velocity
Entering Air Temp

Leaving Air Temp

Dunham Bush (Heat X Inc)
7-1/2 SX

22-3/4 inch (57.8 cm)

3-1/2 inch OD (8.9 cm)

7/8 inch (2.2 cm) OD liquid,
1-5/8 inch (4.1 cm) suction

Mclintyre

56DF

7.5 tons

1260 cfm

252 fpm (76.9 mpm)
85.2F DB (29.6°C)
74.0°F WB (23.3°C)
*WB

*DB

*Leaving Air Temperature to be established by the shipyard.

HEATERS

Manufacturer

Duct Type
Model
Voltage
Phase
Element
Location

Duct Type
Model
Voltage
Phase
Elements
Location

Duct Type
Model
Vac
Phase
Element
Location

Duct Type
Model
Vac
Phase
Elements
Location

Duct Type
Model
Vac
Phase
Elements
Location
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Wiegand El Div. of Emerson Electric

1.3 kw
DHMS-2F-008-W04H
120

1

One

Wardroom Stateroom

2.2 kw
DHMS-2F-012-W06H
480

1

Two

Pilot House

2.5 kw
DHMS-2F-018-WO06H
480

1

One

Radio Room

3.3 kw
DHMS-2F-012-WO06H
480

1

Two

Crew Berthing

3.8 kw
DHMS-2F-012-WO08H
480

3

Three

Galley/Mess



Duct Type
Model
Vac
Phase
Elements
Location

Duct Type
Model
Vac
Phase
Elements
Location

Duct Type
Model
Vac
Phase
Elements
Location

Blower Type
Model
Voltage
Hertz
Phase
Location

Turret Type
Model
Voltage
Hertz
Phase
Location

PRESSURE SYSTEM
Designed Pressure of System
Relief Valve Setting-This System
Relief Valve Setting on Hot Water Tank
Pressure Tank with a Sight Gage
Electric-Driven Pump Unit
Pressure Switch
Automatic Air Volume Control
Hand Air Charging Pump
50 Gallon Electric Water Heater

HOT WATER HEATER
Manufacturer
Model
Capacity
Control
Heating Elements
Specifications

TM 55-1905-219-14-1

3.3 kw
DHMS-2F-012-WO06H
480

1

Two

Crew Berthing

3.8 kw
DHMS-2F-012-WO08H
480

3

Three

Galley/Mess

7.5 kw
DHMS-2F-24-WO08H

480

3

Three

Preheater for A/C System

5 kw

UB-502-TR

440

60

3

Fwd Engine Room, Aft Engine Room

1 kw

1H1801

120

60

1

Washroom, Water Closets and Shower, A/C Machinery
Room

45 psi (3163.8 gm sg cm)
50 psi (3515.4 gm sq cm)
55 psi (3866.9 gm sq cm)

Electric Heater Co.
68-1011

50 Gallons (189.25 1)
Two Thermostats
Two 4500 Watt
MIL-H-965D

Change 3 1-57



Navigation Horn

Air Compressor Unit
Manufacturer
Model
Working Pressure (Tank)
Motor
HP
Voltage
Speed

Air Horn
Manufacturer
Model

Manual Valve
Manufacturer
Model

Air Strainer
Manufacturer
Model

Fuel Filter/Water Separator
Manufacturer
Model
Rated Flow

1-58 Change 3

Kahlenberg Bros. Co.
KBC-1/3E, Figure TUE-50
200 PsSI

1/2
110 VAC
1725 RPM

Kahlenberg Bros. Co.
S-2, Figure 112

Kahlenberg Bros. Co.
Figure V-12A

Kahlenberg Bros. Co.
Figure 100

RACOR Industries
79/1000FG
9.48 GPM
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Section Ill. TECHNICAL PRINCIPLES OF OPERATION
1-39. GENERAL.
This section contains the technical principles of operation of the many systems contained in the landing craft.

These systems can consist of many components that function as part of an overall system. The following is an index to
the systems.

DESCRIPTION PARAGRAPH NUMBER

Propulsion System

Ships' Service Generating System
Anchor Winch System

Bow Ramp System

Steering System

Piping Systems

Interior Communication Systems
Navigation Systems
Communication Systems
Hydraulic Starting System

00 00| |00} |OY (o] S
ol |01 1B (6 |l j6ol I 1= [l D)

1-40. PROPULSION.

The Propulsion System|(Figure 1-21) consists of the following:

DESCRIPTION PARAGRAPH NUMBER
Propulsion Engine 1-41]
Marine Gear
Propeller Shaft and Miscellaneous Components
Kort Nozzle, Rudders, and Fence [1-44

1-41. PROPULSION ENGINE.

a. The Main Propulsion Engine[{Figure 1-28) is a 12 cylinder, V-71 Detroit Diesel. The engine is equipped with
an oil coller, lubricating oil filter, fuel oil strainer, fuel oil filter, air silencers, governor, heat exchanger, raw water pump,
and a hydrostarter.
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TO SPLIT SEAL

PORT SIDE

P

1-60

FENCE.

STEERING RUDDER

KORT NOZIZLE

FLANKING RUDDER

PROPELLER SHAFT

STERN TUBE

BEARING PILLOW BLOCK .
SPLIT SHAFT SEAL

SHAFT SEAL LUBE WATER TANK
SHAFT LOCK (shown in unlocked position)
MARINE GEAR

PROPULSION ENGINE

Figure 1-27. Propulsion System.
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Air System

Cooling System
Fuel System
Lubrication System
Exhaust System
Starting System

MMO O m >
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Figure 1-28. Main Propulsion Engine System
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FUEL PIPES

TM 55-1905-219-14-1
b. The Fuel System is shown in[Eigure 1-29] Fuel is drawn from the supply tank and through a strainer by a

gear-type fuel pump. Then it is forced through the filter and the fuel inlet manifolds in the cylinder heads to the injectors.
Excess fuel is returned to the supply tank by way of the return fuel manifolds and connecting lines.
constantly circulating through the injectors, it serves to cool the injectors and carry off any air in the fuel system.

Since fuel is

P e 2 L e s o TN
* -~ T - - ¢ T AN
[ [ [ RN
A
RESTRICTED TEE \— FUEL INJECTOR
\
FUEL PUMP CHECK VALVE
FUEL FILTER
FUEL STRAINER

2454

_FUEL TANK
Figure 1-29. Fuel System.
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c. The Air System is shown 3 Figure 1-30. Air for scavenging and combustion is supplied by blowers which
pump air into the engine cylinders by way of the air box and cylinder liner ports. All air entering the blowers pass through
an air silencer firts.

Figure 1-30. Air Intake System Through Blower and Engine.

d. The QOil System is shown in Figure 1-31] Full pressure lubrication is supplied to all main connecting rod and
camshaft bearings, and to other moving parts of the engine. A gear-type pump draws oil from the oil pan through an
intake screen and-delivers it to the oil filters and them to the oil coolers. From the oil coolers, the oil flows through

passages that connect with the oil galleries in the cylinder block and cylinder heads for distribution to the bearings, rocker
arm-mechanism and other functional parts.
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TO REAR SLOWER

TO FRONT BLOWER

PRESSURE
REGULATOR
VALVE

COOLER BY-PASS
VALVE

OiL COOLER
ADAPTOR PLATE

OfL COOLER CORE

| SCAVENGING PUMP
INLET SCREEN

Figure 1-31. Typical 12V71 Lubricating System
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e. The Coolant System is shown in[Eigure FQ-17] Coolant is circulated through the engine by a centrifugal type
water pump. Heat is removed from the coolant which circulates in a closed system by a heat exchanger. Control of the
engine temperature is accomplished by thermostats. The thermostats regulate the flow of the coolant within the cooling
system.

f. Engine starting is provided by an Hydraulic Starting System. Engine speed is controlled by a mechanical,
variable speed Governor.

g. The Exhaust Manifold is shown in[Eigure 1-32] The water-cooled Exhaust Manifold is one piece and is cast
with an integral water jacket surrounding the exhaust chamber. The diameter of the exhaust chamber increases uniformly
from one end to the other where it ends in a flange to which an elbow and flexible exhaust connection is attached. A
portion of the engine coolant is by-passed from the rear of the cylinder block into the rear end of the jacket surrounding
the exhaust manifold. Then it is discharged from the forward end through a tube into the thermostat housing. A draincock
is installed in the bottom of the manifold for draining the water jacket. A plug is provided in the bottom of the exhaust
manifold elbow for draining moisture condensed from the exhaust gases.

|

Figure 1-32. Water-Cooled Exhaust Manifold Mounting.

EXHAUST MANIFOLD
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1-42. MARINE GEAR.

a. The Model MG-514 Marine Gear is a marine forward and reverse reduction gear in a 4.5:1 ratio. The marine
gear may be operated continuously in either the forward or reverse position.

b. Identical gear ratios in forward and reverse permit the marine gear to be converted from a right rotation to a
left rotation by changing the oil pump. On one engine the forward gear is run in reverse, obtaining opposite rotation of the
propeller.

c. The Marine Gear is completely hydraulic in all phases. All bearings are oil lubricated, both clutches are
engaged by high pressure oil, and both clutches are cooled and lubricated by low pressure oil. A mechanical lock-up, or
come-home feature is provided for clutch engagement in case emergency operations are necessary.

d. The forward clutch shaft and the reverse driving gear always rotate in engine direction. Refer to[Figure 1-33]
The reverse clutch shaft and the reverse driven gear always rotate in anti-engine direction. When the forward clutch is
engaged, the counter shaft gear will rotate in an anti-engine direction due to the gear meshing with the forward pinion.
When the reverse clutch is engaged, the counter shaft gear will rotate in the engine direction due to the gear meshing with
the reverse pinion.

REVERSE DRIVING GEAR FORWARD CLUTCH

RUBBER BLOCK DRIVE FORWARD PINION

OUTPUT SHAFT GEAR REVERSE CLUTCH

REVERSE DRIVEN GEAR REVERSE PINION

Figure 1-33. Marine Gear Power Flow
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e. When in neutral [{Eigure 1-3¥) all parts that rotate in the Marine Gear turn at engine speed. The driving ring
that is bolted to the engine flywheel is the connecting member between the engine and the marine gear. The rubber
blocks installed on the drive spider are meshed in the driving ring. The drive spider is spline-connected to the forward
clutch shaft. The gear teeth of the steel clutch plates are meshed with the external gear teeth of the forward clutch shaft.
Therefore, the steel clutch plates of the forward clutch rotate in engine direction at engine speed. The reverse driving
gear is keyed on the taper of the forward clutch shaft. The driving gear meshes with the reverse driven gear which is
keyed to the taper of the reverse clutch shaft. The ratio between the two gears is 1:1. Anti-engine rotation at engine
speed of the reverse clutch shaft is obtained by the meshing of these two gears. The gear teeth of the steel clutch plates
are meshed with the external gear teeth of the reverse clutch shaft. Therefore, the steel clutch plates of the reverse clutch
rotate in anti-engine (or reverse) direction and at engine speed. The oil pump assembly which is connected to the reverse
clutch shaft also rotates in anti-engine direction and at engine speed. Since both forward and reverse clutches are
disengaged, there is no further power flow within the gear.

REVERSE DRIVEN GEAR

S

— =k

OIL PUMP ASSEMBLY

REYERSE CLUTCH SHAFT

STEEL CLUTCH PLATES
DRIVING RING

RUBBER BLOCKS

REVERSE DRIVING GEAR

FORWARD CLUTCH SHAFT:

DRIVE SPIDE

ENGINE DIRECTION

ANTI.-ENGINE DIRECTION

JB

Figure 1-34. Marine Gear Power Flow - Neutral
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f.  When in forward,[{Eigure 1-3%) all parts that rotated in neutral at engine speed are still turning. However,
when the forward clutch is engaged the steel clutch plates make positive contact with the sintered-metal clutch plates.
The external lugs of the sintered metal clutch plates drive the clutch spider which is spline-connected to the forward
pinion. Therefore, the forward pinion rotates in engine direction at engine speed when the forward clutch is engaged.
The forward pinion is meshed with the counter shaft gear which is keyed to the counter shaft. The propeller flange is
spline-connected to the counter shaft and, therefore, the flange rotates in anti-engine direction when in the forward

position. The counter shaft and propeller flange rotate at a reduced speed due to the ratio between the counter-shaft gear
and the forward pinion.

FORWARD PINION

CLUTCH SPIDER

SINTERED-METAL CLUTCH PLATES

—— OUTPUT FLANGE

QUTPUT SHAFT

OUTPUT SHAFT GEAR

ENGINE DIRECTION

D ANTI.ENGINE DIRECTION

Figure 1-35. Marine Gear Power Flow-Forward
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g. When in forward,[{Eigure 1-36) all parts that rotated in neutral at engine speed are still turning. However,
when the forward clutch is engaged the steel clutch plates make positive contact with the sintered-metal clutch plates.
The external lugs of the sintered metal clutch plates drive the clutch spider which is spline-connected to the forward
pinion. Therefore, the forward pinion rotates in engine direction at engine speed when the forward clutch is engaged.
The forward pinion is meshed with the counter shaft gear which is keyed to the counter shaft. The propeller flange is
spline-connected to the counter shaft and, therefore, the flange rotates in anti-engine direction when in the forward

position. The counter shaft and propeller flange rotate at a reduced speed due to the ratio between the counter-shaft gear
and the forward pinion.

REVERSE DRIVEN GEAR REVERSE PINION

CLUTCH SPIDER

[
r
QUTPUT SHAFT GEAR STEEL CLUTCH PLATE
REVERSE CLUTCH SHAFT SINTERED-METAL CLUTCH PLATE

-ENGINE DIRECTION

[ JANTI-ENGINE DIRECTION

Figure 1-36. Marine Gear Power Flow - Reverse.
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1-43. PROPELLER SHAFTS AND MISCELLANEOUS COMPONENTS.

a. All Propulsion shafting is forged steel. The shafts are: Stub shaft (Port/Starboard), Outboard shaft
(Port/Starboard); Line shaft (Port only). Those sections of shafting, which are exposed to sea water are protectively
coated by the Cordo Bond Strong Back Method, consisting of liquid resins combined with glass tape. Fairwater voids are
filled with tallow.

b. Taper-bored couplings are provided between the port stern tube shaft and line shaft. They are also provided
at the drive end of the port line shaft and starboard stem tube shaft.

c. A Bulkhead stuffing box for the port line shaft is located at Frame 56, Port. The stuffing boxes are cast steel
with cast steel glands, and bronze studs, and are packed with lubricated flax packing and provided with grease cup
lubrication. The stuffing box is easily reached from both sides of the bulkhead. The stuffing box glands should be
checked daily when the ship is in operation, and tightened as required. When the gland can no longer be tightened,
remove gland packing and repack.

d. The Stern tube shafts are located at Frame 62-1/2, Port and Starboard. They come provided with Split
Syntron water-lubricated seals. The gasketed seal flange is bolted to the stern tube flange. A spare seal ring is housed in
the forward section of the seal. An inflatable ring is included to allow replacement of the sealing elements with the vessel
water borne. The ring, normally unpressurized, is inflated to form a watertight seal around the static shaft.

e. A 2-1/2 gallon (9.46) fresh water storage tank for each seal is attached to the Aft Engine Room Bulkhead
above the seal. Each tank is fitted with a globe valve and connecting line to the respective seal. Tanks are provided with
hinged covers for pour filling.

f. A portable shaft locking device is provided for each of the Propulsion shafts, so that either shaft may be
secured when the vessel is under way on one propulsion unit, or while being towed at a speed of 11 knots. The locking
plate is stowed in an inverted position on the Propulsion unit foundation below the shaft coupling.

g. If the propeller shafts are allowed to turn while being towed, or when operating on one propulsion unit, the
reduction gear standby lubricating oil pumps must be put into operation.

h. The propellers are mounted to the respective stub shaft flanges and rotate within the kort nozzles. Propeller

hubs are fitted with fairwater cones and steel plate rings. Rope guards are provided on the aft end. The units are right
and left hand arranged to rotate outboard looking from the top.
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1-44. KORT NOZZLES, RUDDERS, AND FENCES.
a. The Kort nozzles are the basic unit of the propeller airfoil sections. Nozzles are fitted to the hull and the
propeller stub shaft and bearing strut are to be concentric with the propeller within 0.030 inch (0.076 cm). Propeller tip

clearance is 1/8 to 3/8 inch (0.318 to 0.953 cm).

b. A fence is fitted to each Kort nozzle and extends aft to the transom where flaps are laterally hinged to swing
aft when going ahead and close when going astern to prevent air cavitation.

c. The steering and flanking rudders are described as part of the steering system. Refer to[paragraph 1-58|
1-45. SHIP'S SERVICE GENERATING SYSTEM.

The Ship's Service Generating System[(Figure 1-37) consists of the following:

DESCRIPTION PARAGRAPH NUMBER
Generator Engine
Generator [1-47
Switchboard
Power Distribution
Lighting Distribution 1-50

GENERATOR
1
__\
GENERATOR SWITCHBOARD L:gv — > YOTOR
s NS HEATERS
0R
/
SHORE POWER
CONNECTION . }---
BOX

I

1]

i LIGHTS
pist MISC
PANEL COMPONENTS

Figure 1-37. Ship's Service Generating System
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1-46. GENERATOR ENGINE.

a. The Generator Engine|(Figure 1-38) is a 3 cylinder, 3-71 Detroit Diesel. The engine is equipped with an oil
cooler, lubricating oil filter, fuel oil strainer, fuel oil filter, air cleaner, governor, heat exchanger, raw water pump, and

starting motor.

1006000033
) e O
4

AIR SYSTEM

COOLING SYSTEM

FUEL SYSTEM

LUBRICATION SYSTEM

EXHAUST SYSTEM

STARTING SYSTEM

DC GENERATING SYSTEM
(24 volt)

SNOYOT W N
¢« s ¢+ ¢ & o =

Figure 1-38. Generator Engine
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b. The Fuel System is shown in[Eigure 1-391 Fuel is drawn from the supply tank through the fuel strainer by a
gear-type fuel pump. It is then forced through a filter and into the fuel inlet manifold in the cylinder head and to the
injectors. Excess fuel is returned to the supply tank through the fuel outlet manifold and connecting lines. Since the fuel
is constantly circulating through the injectors, it serves to cool the injectors and also carries off any air in the fuel system.

FUEL PIPES

INJECTOR RESTRICTED
FITTING

FILTER

FUEL STRAINER

5

FUEL TANK =

Figure 1-39. Fuel System
c. The Air System is shown ir_Figure 1-40. Air for scavenging and combustion is supplied by a blower which

pumps air into the engine cylinders by way of the air box and cylinder liner ports. All air entering the blower passes
through an air cleaner first.

BLOWER

Figure 1-40. Air System
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d. The Oil System is shown i Eigure 1-47. Full pressure lubrication is supplied to all main, connecting rod and
Camshaft bearings, and to other moving parts within the engine. A gear-type pump draws oil from the oil pan through an
intake screen through the olil filter and then to the oil cooler. From the oil cooler, the oil enters an oil gallery in the cylinder
block where the supply divides. A portion enters the by-pass filter if needed and then drains back into the oil pan part
going to the cam, balance shaft end bearings and cylinder head. The remainder goes to the main bearings and
connecting rod bearings by way of the drilled crankshaft.

pE—
Ol fiier
| ~
Cam
POCKET
OR4N ; DRAIN TO
—_ > = CAM POCKETS
3 g =
: w0
} =
vJi A
Ot FROM '
MAIN N ‘
GALLERY
N CAm
on by POCKET 8Y.PASS
DRAIN ORAIN FILTER
10
BLOWER Oll UNE TO
e GOVERNOR >,
40 PSI
Qil DRAINT" OIFF PRESSURE 1
FROM BLOWER Ol COOLER - =3
VY PASS VALVE [ ‘t 7
&
- g ORAIN TO
h I OIL PAN
! | )
i ;
on
coouer| | L =
hot |
FULL FLOW \
FILTER ’ } ‘r \
N 105 PS5
1 ‘ g‘__/\ i SAFETY VALVE
\‘\ IN OIL PUMP
50 PSt INLET SCREEN
OlL PRESSURE
REGULATOR VaALVE
182t
f OIFf  PRESSURE

FILTER BY PASS
VALVE

Figure 1-41. Oil System.
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e. The Coolant System is shown if Figure 1-42. Coolant is circulated through the engine by a centrifugal-type
water pump. Heat is removed from the coolant, which circulates in a closed system, by the heat exchanger. Control of
the engine temperature is accomplished by a thermostat which regulates the flow of the coolant within the Cooling
System.

Figure 1-42. Coolant System.

f. Engine starting is provided by an Hydraulic Starting System. Engine speed is controlled by an electrically
controlled hydraulic governor. The electric controls originate from the main switchboard.
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g. The Exhaust Manifold is shown in[Eigure 1-43] The water-cooled Exhaust Manifold is one piece and is cast
with an integral water jacket surrounding the exhaust chamber. The diameter of the exhaust chamber increases uniformly
from one end to the other where it ends in a flange to which an elbow and flexible exhaust connection is attached. A
portion of the engine coolant is by-passed from the water manifold into the rear end of the jacket surrounding the exhaust
manifold. Then it is discharged from the forward end through a tube into the lower section of the expansion tank. A
draincock, with an attached hose, is installed in the bottom of the manifold for draining the water jacket. A plug is
provided in the bottom of the exhaust outlet elbow for draining moisture condensed from the exhaust gases.

EXHAUST MANIFOLD

Figure 1-43. Exhaust Manifold
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1-47. GENERATOR.

a. The Generator[(Figure 1-44) is an alternating current (AC) brush- less type. The Generator produces
450/VAC, -3 phase, 60 hertz, 40 kilowatts at 1800 revolutions per minute (RPM).

b. The Generator consists of two major components: the Alternator and a direct-connected exciter.

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

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

e. The Rotating Rectifier Assembly is a bridge rectifier with surge protection and control components.
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1-47. Generator (Continued)

EXCITER

. ROTATING RECTIFIER ASSEMBLY
. EXCITER FIELD ASSEMBLY

. EXCITER ARMATURE ASSEMBLY

. STATOR COIL ASSEMBLY
ROTATING COIL ASSEMBLY
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.

Figure 1-44. Generator Components.
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1-48. SWITCHBOARD.

a. The Ship's Service Generating System consists of two, three cylinder diesel-engine-driven 450 Volt, 3-phase,
40 kw alternating current generators. The No. 1 Generator set is located in the Forward Engine Room, Starboard. The
No. 2 Generator set is in the Aft Engine Room. Both Generator sets are controlled from one main switchboard located in
the Engine Access Room (1-50-1-Q).

b. The Main Switchboard is able to control, protect, and permit paralleling of the two generator sets. Lights to
protect against circuit breaker overload and ground detection are provided on the switchboard. If needed, power can be
connected to the vessel from the shore. The Shore Power Connection Box is located at Frame 61 Aft of the Deckhouse.
The Shore Power Box is connected to the Main Switchboard.

c. The Switchboard is a dead-front, drip-proof bulkhead mounted type. A rear-drain type of drip shield is welded
to the enclosure top to prevent overhead dripping from interfering with the operation of the Switchboard. All components
are accessible from the front after opening the front door. Cables enter the Switchboard from the bottom by way of a
gasketed cable entrance plate. They are terminated inside the Switchboard on stud type terminal boards or directly to
pressure terminals on circuit breakers.

d. Generator No. 1 current is shown on one ammeter. Generator No. 2 or Shore Power current can be selected
on the second ammeter. Voltage readings for both Generators, bus and shore power, are available by use of two
voltmeters and a selector switch. Selection of individual or total wattages are available by use of two wattmeters and a
switch. Generator frequency is indicated on a single meter. A phase sequence indicator is located near the center of the
Switchboard. This indicator has three neon lamps which indicate when all three phases are energized and will show
proper sequencing. When the pointer of the indicator is in the green region, it is sequencing correctly and when in the red
region sequencing incorrectly. A synchroscope is provided for the paralleling of the generators.
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1-49. POWER DISTRIBUTION SYSTEM.

a. Electric power is distributed all over the vessel by a Distribution System. The Distribution System starts at the
generator main switchboard in the Engine Access Room (1-50-1-Q). A paralleling bus is supplied directly from the
generators by way of the generator circuit breakers.

b. Power at 450 volts is directly connected to a single 450-volt distribution panel (P-400). The distribution panel
is located in the topside deckhouse. All 450-volt power circuits start from this distribution panel (Eigure 1-45). One circuit
of this panel, with the help of transformers, furnishes the 120-volt distribution panel (L-100). All of the 120-volt, 3-phase
mains come from this distribution panel. The transformer bank and 120-volt panel are located in the Engine Access
Room, at Frames 53 and 61.

c. Power at 120-volts is supplied to single phase fuse or circuit breaker type distribution panels. These panels
supply the ship with 120-volt single phase power, lighting, interior communication and electronic loads.

FANS
LIGHTS
450V ' .
L R
bTsT TRANSFORMERS CALLEY

PANEL

Figure 1-45. Power Distribution System
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d. Several of the ship's circuits use Direct Current power (SeelFigure 1-46). The Direct Current power comes
from a regulated DC power supply rectifier. The rectifier gets its power from the 120 volt distribution panel. There are two
rectifier output circuits. One is for charging of the 24-volt standby batteries. A second circuit supplies a fused distribution
panel (P-24). The standby batteries may be used to supply the fused distribution panel when ship service power is dead.

e. When Shore Power is available, connection to the ship is made at the Shore Power Connection Box located
outside and aft of the Deckhouse. The Shore Power Connection Box is connected to the Main Switchboard. It is then
connected to the 450-volt distribution panel and distributed through the normal network system.

f.  Ground detector lights are located in the generator main switchboard in the Engine Access Room for the 450-
volt Distribution System, and in the 120-volt distribution panel for the 120-volt system. Detection of a ground in the
system calls for qualified personnel for correction.

|
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Figure 1- 46. Direct Current Power
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1-50. LIGHTING SYSTEMS.

a. Most lighting equipment aboard ship consists of standard Navy lighting fixtures and fittings. In some places,
commercial marine fixtures have been used.

b. All the interior, above-deck compartment lighting and crew quarters' lighting aboard the vessel is darkened
ship controlled. The lighting circuit breakers in the distribution panels are marked "DARK SHIP" to allow these circuits to
be opened. Also, two door switches are provided to turn off deckhouse lighting (except Pilothouse) if the deckhouse
hatch or galley-to-pilothouse doors are opened.

c. Relay type hand lanterns and portable hand lanterns without relays are set up below deck to provide light in
compartments if other lights fail. Lanterns are placed to light up access hatch spaces and important work areas. Five
portable (Red) hand lanterns can be found above deck in the deckhouse space for use in an emergency.

d. A 12-inch signaling searchlight is mounted on a single post stand on top of the deckhouse. The searchlight

housing is yoke-mounted to allow full rotation. It also allows elevations from 45 degrees below to 105 degrees above the
horizontal. The lamp rating is 1000 watts.

e. Three 300-watt Floodlights are mounted along the inboard side of the deckhouse topside. Each floodlight can
be turned and/or tilted to light up the vehicle deck area. The light switches are found close to the lights.

f. Local lighting is controlled from local switches. Navigation lights are all controlled and supplied from the
navigational light panel in the Pilothouse. The Navigational Light Panel is supplied 120-volts AC from the L-106
Distribution Panel.

1-51. ANCHOR WINCH SYSTEM.

The Anchor Winch System |(Figure FO-18) consists of the following:

DESCRIPTION PARAGRAPH NUMBER
Anchor Winch Engine
Torque Converter
Hydraulic System 1-54
Anchor Winch [1-55]
"A" Frame 1-56
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1-52.  ANCHOR WINCH ENGINE.

a. The Anchor Winch Engine[(Eigure 1-47) is a 4 cylinder, 4-71 Detroit Diesel. The engine is equipped-with an
oil cooler, lubricating olil filter, fuel oil strainer, fuel oil filter, air cleaner, governor, heat exchanger, raw water pump and

starting motor.

|
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ATIR SYSTEM

COOLING SYSTEM
FUEL SYSTEM
LUBRICATION SYSTEM
EXHAUST SYSTEM
STARTING SYSTEM

MMoO O ® >
- [ ] » . . .

Figure 1-47. Anchor Winch Engine System.
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b. The Fuel System is shown il_Eigure 1-48] Fuel is drawn from the supply tank through the fuel strainer by a
gear-type fuel pump. Then it is forced through a filter and into the fuel inlet manifold in the cylinder head and to the
injectors. Excess fuel is returned to the supply tank through the fuel outlet manifold and connecting lines. Since the fuel
is constantly circulating through the injectors, it serves to cool the injectors and also carries off any air in the fuel system.

FUEL PIPES

U
INJECTOR RESTRICTED
FITTING

FILTER

FUEL STRAINER” {
FUEL TANK=

Figure 1-48. Fuel System
c. The Air System is shown il Figure 1-49. Air for scavenging and combustion is supplied by a blower which

pumps air into the engine cylinders by way of the air box and cylinder liner ports. All air entering the blower passes
through an air cleaner first.

B8LOWER

Figure 1-49. Air Flow Through Blower And Engine
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d. The Oil System is shown i Eigure 1-50. Full pressure lubrication is supplied to all main, connecting rod and
camshaft bearings, and to other moving parts within the engine. A gear-type pump draws oil from the oil pan through an
intake screen, through the oil filter and then to the oil cooler. From the oil cooler, the oil enters an oil gallery in the cylinder
block where the supply divides. A portion enters the by-pass filter if needed and then drains back into the oil pan. Part
goes to the cam, balance shaft end bearings and cylinder head, with the remainder going to the main bearings and
connecting rod bearings by way of the drilled crankshaft.
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Figure 1-50. Lubrication System
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e. The Coolant System is shown i Figure 1-51. Coolant is circulated through the engine by a centrifugal-type
water pump. Heat is removed in a closed system by the heat exchanger. Control of the engine temperature is
accomplished by a thermostat which regulates the flow of the coolant within the cooling system.

f. Engine starting is provided by an Hydraulic Starting System. Engine speed is controlled by a mechanical
variable speed governor.

/"- e

/7

IO I A

Figure 1-51. Coolant System
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g. The Exhaust Manifold is shown in[Eigure 1-52.] The water-cooled exhaust manifold is one piece and is cast
with an integral water jacket surrounding the exhaust chamber. The diameter of the exhaust chamber increases uniformly
from one end to the other where it ends in a flange to which an elbow and flexible exhaust connection is attached. A
portion of the engine coolant is by-passed from the water manifold into the rear end of the jacket surrounding the exhaust
manifold. It is discharged from the forward end through a tube into the lower section of the expansion tank. A draincock,
with an attached hose is installed in the bottom of the manifold for draining the water jacket. A plug is provided in the
bottom of the exhaust outlet elbow for draining moisture condensed from the exhaust gases.

Figure 1- 52. Water-Cooled Exhaust Manifold Mounting
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1-53. TORQUE CONVERTER.

a. The Torque Convertef (Figure 1-58) is a device which multiplies the torque or twisting force of the diesel
engine. This increased torque is used to drive the anchor winch.

b. A Torque Converter consists of three basic parts. The impeller or pump is driven by the engine. The impeller
is a ring of metal blades which turn in oil. The turbine is made up of three rings of blades and is connected to the anchor
winch shaft. The stator or housing contains two sets of stationary blades.

c. When the impeller turns in oil the first ring in the turbine moves. The fluid is then directed to the first set of
blades in the stator. The stator directs the fluid to the second ring in the turbine. The fluid is then directed through two
sets of blades of the stator and turbine rings.

d. Normally, the action of the impeller-causes the turbine to move freely. The fluid passes through the converter
easily and quickly, striking each stator blade at a slight angle. But, when a load is present, the turbine slows down. The
fluid strikes the blades at a greater angle. The torque relayed through the turbine will increase to five times the input
torque. This increased torque moves the anchor winch cable drum.

TURBINE
FLUID

DIRECTIONS
STATOR

A. STATOR
B. TURBINE
C. IMPELLER

Figure 1- 53. Torque Converter
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1-54. HYDRAULIC SYSTEM.
a. The Hydraulic Systend (Figure 1-5#) supplies the hydraulic power to operate the Anchor Winch.
b. An oil pump is driven by the diesel engine. The output of the pump goes to an hydraulic tank which contains

control valves and pressure gages. The valves on the tank operate automatically. The valves control the following: the
clutch between the torque converter and the winch, the drive brake on the winch, and the slackpuller.

A- 0311 Pump

B- Hydraulic Tank

C- Directional Control Valve
D- Slack Puller

E- Drive Brake

F- Clutch

Figure 1-54. Hydraulic System.
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1-55. ANCHOR WINCH.

The Stern Anchor Winch (Eigure 1-5) is a single drum, variable speed unit, powered by a diesel engine through a
torque converter driving system. The Winch is controlled with a foot operated lever override which sets the release spring
set brake on the winch driveshaft. The payout device is a variable speed device capable of paying out the Stern Anchor
wire rope. It is also capable of providing a payout tension load. A levelwinder, which can be disengaged if desired, is built
into the winch. It is synchronized with the drum rotation. An hydraulically operated slackpuller is mounted on the hull
structure to aid in unspooling the drum.

Figure 1- 55. Anchor Winch And Slackpuller
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1-56. "A" FRAME.

The Anchor "A" Frame (Eigure 1-56)lis a pivoted "A" shaped Frame located on the Starboard side Aft. In the
stowed position the "A" Frame is locked with a pin. The anchor is secured to the hull with two quick-release Pelican
hooks. The anchor hangs from the "A" Frame fairlead with a cable. The cable runs over the fairlead sheath to a sheath
on the deck. The cable then goes below deck to the Slackpuller and Anchor Winch.

When the anchor is to be either dropped or retrieved the central Hydraulic System is turned on. This provides
power to the Hydraulic Winch. This winch will pivot the "A" Frame to an outboard position. The anchor can now be either
dropped or retrieved. A safety chain is secured between the "A" frame and the starboard bulwark.

4951-088

Figure 1-56| Sheet 1 of 3)

[Figure 1-58 Sheet 2 of 3)
Sheet 3 of 3)

" FRAME WINCH
E. SAFETY CHAIN

Figure 1-56. Anchor "A" Frame (Stowed Position) (Sheet 1 of 3).
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1-56. "A" FRAME (Continued)
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Figure 1-56. Anchor "A" Frame ("Drop/Retrieve" Position) (Sheet 2 of 3).
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1-56. "A" FRAME (Continued)
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Figure 1-56. Anchor "A" Frame (Assembly) (Sheet 3 of 3).
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1-57. BOW RAMP WINCH.

a. The Bow Ramp Winch[(Figure 1-57) consists of a single drum with dual grooves wound opposite hand for two
7/8 inch diameter wire rope lines, mounted on the slow speed shaft of a helical gear reducer, with an outboard anti-friction
bearing. The outer flange of the drum has ratchet teeth which engage with a pawl pivoted in the Frame. The pawl is
engaged and disengaged by a hand lever which can be locked "IN" or "OUT". The inner drum flange is equipped with a
manually-operated hand brake. The Winch is driven by a motor connected to the reducer high speed shaft by a torque
limiting clutch coupling set for approximately 200% of the normal load. The motor has a spring-actuated solenoid-
released, disc brake, integrally mounted.

b. The Winch is controlled by a magnetic reversing starter, with a pushbutton operating station at Starboard on
the forecastle deck. There is a remote station in the Pilot House and a master station in the winch area. A slack cable
limit switch is provided to de-energize the motor in case the cable goes slack because of overtravel or in the event of a
"hang-up". A hand crank safety switch is also provided to prevent electrical operation when the hand crank is engaged.

TORQUE CONVERTER

HAND BRAKE

CABLE DRUM

ELECTRIC BRAKE

EXHAUST DRIVE MOTOR
SLACK CABLE LIMIT SWITCH

Figure 1-57. Bow Ramp Winch
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1-58. SHIP'S STEERING SYSTEM.
The Ship's Steering Systeml(Eigure 1-58) consists of the following:
DESCRIPTION PARAGRAPH NUMBER

Cub Hydraulic Pump Unit

Heading Selector 1-60

Motor Controller [1-61]

Flanking Rudder Limit Switch Assembly 1-62

Steering Rudder Repeatback Unit

Rudder Angle Indicator and Transmitter 1-64
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Figure 1-58. Ship's Steering System
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1-59. CUB HYDRAULIC PUMP UNIT.

a. The Cub Hydraulic Pump unit[(Eigure 1-59) is a power source for hydraulic steering systems. The pump unit
is mounted on a 10-gallon (37.9 1) tank. An hydraulic fluid level gauge is located on the side of the sump tank. A 100-
mesh strainer, located in the sump, filters the fluid. An electric motor drives the pump unit.

b. The Vane Pump is a rotary, single-stage sliding vane unit consisting of a housing and rotor assembly. The
rotor has a series of slots into which are fitted vanes. As the rotor turns, the vanes are thrown outward by centrifugal force
to bear against the surface of an oval shaped cam. As the vanes move across the inlet chamber, the radius of the oval
cam increases to create an increasing space between the rotor and the cam. Atmospheric pressure acting upon the inlet
fluid forces it into this space. Fluid is trapped between vanes as they move past the inlet chamber. At this point, the
radius of the contour decreases and the fluid is forced into the outlet chamber.

c. The Directional Valve is a solenoid operated valve which controls flow to operate the rudder. This valve is
electrically controlled from the external electronic control amplifier. The solenoids of the valve are de-energized if the
rudder limit switches are activated. Brake valves lock the cylinders in any position when no changes are being ordered.
The cylinder relief valves are connected across the lines that link the pump unit to the rudder positioning cylinders. These
valves limit pressure build-up as a result of an object striking the rudder by allowing the rudder to move even though the
brake valves are closed. This prevents damaging the steering gear.
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Figure 1-59. Cub Hydraulic Pump Unit
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1-60. HEADING SELECTOR.

a. The Heading Selector is used as an interface between a gyrocompass and steering control equipment to
select the desired heading of the vessel. The gyrocompass transmits actual heading data to the Heading Selector for
comparing the actual heading data with the ordered heading data. If the actual heading and the ordered heading are the
same, there is no signal output from the Heading Selector. If the actual heading and the ordered heading differ, the
Heading Selector will produce a signal that will cause the rudder positioning equipment to change the vessel's actual
heading to its ordered heading. Three-wire synchro data from the gyrocompass provides the heading information.

b. The Heading Selector consists of a circuit card 1882518 and associated controls and wiring mounted in an
enclosure. The unit is fitted with an adjustable mounting bracket that allows positioning for operating convenience.

1-61. MOTOR CONTROLLER.

The Motor Controller is an AC, across-the-line non-reversing unit that controls the three-phase electric motor used
with the Hydraulic Pump oh marine steering systems. The drip-proof case of the controller contains a LOCAL-OFF-
REMOTE switch and a RESET control on the front panel and houses line contactor, power transformer, control relay and
fuses. The controller also contains terminals to which remote accessory indicator lamps can be connected to show when
the motor is under overload conditions. The overload lamp will remain lighted after a brief overload has passed until the
remot