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WARNINGS AND SAFETY NOTICES

WARNING

DANGEROUS VOLTAGES AND HAZARDOUS MATERIALS
ARE USED IN THIS EQUIPMENT.

DO NOT TAKE CHANCES!

GENERAL WARNINGS

* Always redtag electrical equipment, controls, circuits, and switches before beginning repairs.

* Do not service or adjust high voltage electrical equipment when alone.

* Do not overload circuits.

* Always use authorized, insulated tools and test equipment when working on electrical equipment.

* Remove all jewelry before working on or around electrical equipment with exposed current-carrying areas.

* Do not wear clothing with exposed metal fasteners when working on electrical equipment.

* Always use approved breathing apparatus when working with chemicals.

* Avoid chemical contact with eyes, skin, and clothing.

* Always wear safety glasses, gloves, and rubber aprons when handling chemicals.

* Wear protective clothing and safety glasses as required when working on barge equipment.

* Always wear approved ear protection in noise hazard areas.

SPECIFIC WARNINGS

* Do not connect any new circuit to an existing circuit.

* Do not energize circuits if water condensation is present.

* If any sparks are seen, stop operation immediately.  Determine cause and take corrective action.

* Never touch radio antennas of fixed-base radio transmitters.  When transmitting, antennas contain high voltage.

* Always use approved breathing apparatus when handling material in multimedia filters and chlorination unit
descaling acid crystals.  Do not breathe dust from these materials.

* Avoid breathing vapors from coagulant aid chemicals.  Use in a well-ventilated area.  In case of chemical contact
with skin, wash with water.  For eyes, immediately flush at eyewash station and obtain medical help as soon as
possible.

* Always wear work gloves and shirts with full length buttoned sleeves when handling fuel oil and gasoline.
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* Do not smoke or have open flames within 10 feet when handling fuel oil or gas.  Only minimum number
of personnel necessary to conduct fueling operation is permitted in area.

* Before starting any repairs on compressed air system, always release pressure from air receiver and
compressor and open and redtag circuit breakers.

* On air compressor, do not adjust automatic regulator switch (pressure switch) and pilot valve settings.

* To avoid flying particles lodging in eyes, do not use compressed air to 'dust-off" clothing or workspace.

* Stay clear of anchor cables when operating anchor winches.

* Always wear safety glasses or face shield when using power tools.

* Always wear lifevests when on weatherdeck and throughout the barge during storm conditions.

* Lifevests are to be worn at all times aboard workboat.

* Only qualified persons will operate and maintain arc and fuel gas welders.

* When welding, always make sure those working with or near the welder wear proper clothing: heavy,
hole-free gloves, heavy shirt, cuffless trousers, high shoes, and cap.  Keep clothing dry and free of oil
and other flammable substances.

* Use dry heavy canvas drop cloth to cover work area and adjacent deck when arc welding.

* Before welding on bulkheads, deck plating and similar surfaces, always check carefully to make sure that
the other side of the surface to be welded does not hide fuel or compressed gas tanks, flammable or
hazardous materials, or electrical equipment or wiring.

* When welding, keep your head out of the fumes and make sure area is well ventilated.

* Before welding on surfaces which have been cleaned with cleaning solutions containing chlorinated
hydrocarbons, always wash with water, dry and ventilate area thoroughly.

* Use shield with proper filter lens when welding.  Do not allow others near welding operations to assist or
observe without proper eye protection.  This must include side shields during slag chipping operations.

* Warn personnel in area during welding operations not to look at arc or expose themselves to hot spatter
or metal.

* In an extreme emergency, when welding is required in void 2 port, shut down chlorination system.  Close
all valves.  Cover the parts of chlorination system not being welded with a heavy canvas drop cloth.
Turn on vent 8 and, if available, provide additional forced air ventilation.
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* Before welding on fuel oil or sludge tank, make sure tank is gas-free by: 1) removing all liquid from tank, 2)
cleaning tank thoroughly, 3) seeing that tank is thoroughly dry, and 4) force ventilating tank.

* Connect arc welding work cable as close to welding area as possible.  Work cables connected to barge
framework or other locations far from welding site increase the possibility of the welding current passing through
lifting chains, crane cables or other possible circuit paths.  This can create fire hazards or weaken Ifting chains or
crane cables until they break or fall.

*  Always weld with all doors, portholes, and hatches propped open and necessary ventilation systems operating.

*  Take frequent breaks away from the area where you are welding.

*  Do not take oxygen and acetylene tanks into confined areas when welding.

*  Always use a friction lighter to start oxyacetylene torch.

*  Always maintain all welding equipment in proper working condition.  If you have any doubts about the safety of
any welding equipment, do not use the welder.

ELECTRICAL SHOCK SAFETY STEPS

Five safety steps to follow if someone is the victim of electrical shock.

1. Do not try to pull or grab individual.

2. Turn off electrical power when possible.

3. If you can not turn off electrical power, pull, push, or lift person to safety using a wooden pole, rope, or some
other insulating material.

4. Get medical help as soon as possible.

5. After the injured person is free of contact with the source of electrical shock, move the person a short distance
away and, if needed, start CPR immediately.

c/(d blank)
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INTRODUCTION TO

TM 55-1930-209-14&P-14

You can help improve this manual.  If you find any mistakes or if you know of a way to improve the
procedures, please let us know.  Mail your letter, DA Form 2028 (Recommended Changes to Publications
and Blank Forms), or DA Form 2028-2 located in the back of this manual direct to: Commander, US Army
Troop Support Command, ATTN: AMSTR-MMTS, 4300 Goodfellow Blvd., St.  Louis, MO 63120-1798.  A
reply will be furnished directly to you.

1. SCOPE

TM 55-1930-209-14&P covers the Reverse Osmosis Water Purification Barges, Models 300-WPB-1, 300-
WPB-2 and 30OWPB-3, NSN 1930-01-234-2165.  This manual consists of twenty-one volumes.

2. REVERSE OSMOSIS WATER PURIFICATION BARGES

The Reverse Osmosis Water Purification Barges provide up to 300,000 gallons of drinking water per 24 hour
period.  The drinking water, converted from seawater or brackish water, is for use by a Rapid Deployment
Force in a forward area.  When needed, the drinking water can be pumped to a shore facility or to another
vessel.  This manual provides operation and maintenance procedures for all the component systems on the
barges.

3. VOLUME 1 -- NORMAL OPERATIONS

This volume provides information and procedures on normal Reverse Osmosis Water Purification Barge
operations, including barge movement and deployment, communications and electrical power systems,
drinking water production, shutdown, and required operational maintenance.  Emergency shutdown
procedures are also provided.

4. VOLUME 2 -- SEAWATER SYSTEM

This volume describes operation and maintenance of the seawater system which supplies seawater to the
Reverse Osmosis Water Purification Units (ROWPUs) for processing to the air conditioning unit for cooling
to the ballast tank for barge trimming to the chlorination unit for priming and cooling, and to the diesel
generators for cooling.

5. VOLUME 3 -- REVERSE OSMOSIS WATER PURIFICATION UNIT (ROWPU) SYSTEM

Volume 3 provides operation and maintenance procedures for the ROWPU System which processes
seawater or brackish water to produce drinking water.  Normally, this system processes seawater supplied by
the seawater system (TM 55-1930-209-14&P-2) to create product water.  Chlorine is then added to this
product water by the chlorination system (TM 55-1930-209-14&P-4).  The resultant drinking water is
discharged into four storage tanks that are part of the drinking water system (TM 55-1930-209-14&P-5).

6. VOLUME 4 -- CHLORINATION SYSTEM

Operation and maintenance procedures for the chlorination system onboard the Water Purification Barges
are contained in this volume.  This system produces chlorine in a sodium hypochlorite solution, upon
demand, to water processed by the ROWPU system just before the water enters the four drinking water
storage tanks.
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7. VOLUME 5 -- DRINKING WATER SYSTEM

The drinking water system provides storage for water produced by the ROWPUs and includes pumps and valves to
move this water from onboard storage tanks to the shore discharge system, to another vessel, or overboard.  The
drinidng water system also provides a pressurized water supply for drinking and washing onboard the barges.

8. VOLUME 6 -- SHORE DISCHARGE SYSTEM

This volume provides operation and maintenance procedures for the shore discharge system which transfers drinking
water from barge storage tanks to holding/storage facilities ashore.

9. VOLUME 7 -- COMPRESSED AIR SYSTEM

Volume 7describes the operation and maintenance of the compressed air system which provides compressed air to
five air stations in the ROWPU space, one in the workshop, and one on stem weatherdeck.  This system also
provides compressed air to two air stations for blowdown of seachests in void 2 starboard and void 4 port.
Compressed air is used on the barges to operate air-powered impact tools, to propel air through the shore discharge
hose, to blowdown seachest, and for general deaning blowdown.

10. VOLUME 8 -- FUEL OIL SYSTEM

This volume provides operation and maintenance procedures for the fuel oil system which functions as a centralized
receiving storage and distribution system for diesel fuel used for barge operations.  This onboard fuel system
provides fuel for two 155 kW diesel ship service generators, a 20 kW ship auxiliary generator, two ROWPU high-
pressure pump diesel engines, and a fueling station for the barge workboat.

11. VOLUME 9-- ELECTRICAL POWER SYSTEMS

Operation and maintenance procedures for the two electrical power systems installed aboard the Water Purification
Barges are contained in Volume 9.  The normal electrical power system generates, controls and distributes all
electrical power for operating the water purification system and its auxiliary systems.  The emergency electrical
system supplies 24 Vdc from a battery bank to 24 Vdc equipment and converts to 24 Vdc through an inverter to 120
Vac to power emergency lighting and equipment.

12. VOLUME 10 -- LIGHTING SYSTEM

Volume 10 contains operation and maintenance procedures for the onboard lighting systems for the Water
Purification Barges.  This system supplies interior and exterior lighting.  Normal and emergency interior lighting is
provided in the deckhouse ROWPU space, dayroom, workshop, and voids.  Exterior lighting consists of searchlights
and floodlights for use at night or during reduced visibility.  Lights on the weatherdecks and standard navigation and
status lights are for use during operation and towing.

13. VOLUME 11 -- EQUIPMENT MONITORING SYSTEM

This volume provides operation and maintenance procedures for the equipment monitoring system which monitors
the operation of several equipment components onboard the Water Purification Barges.  This system monitors
operating conditions such as amount of drinking water in storage tanks and temperature of diesel engine cooling
water.  Sensors detect unacceptable operating conditions, the main processor flashes at double intensity and remote
alarms (homs, strobe lights and buzzer alert crewmembers that corrective action is necessary.
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14. VOLUME 12 -- COMMUNICATIONS SYSTEM

Operation and maintenance procedures for the communications system are provided in Volume 12.  This system
consists of three separate communications methods, radio communications, foghorn and intercom telephones.

15. VOLUME 13 -- HANDLING EQUIPMENT

This volume contains operation and maintenance procedures for handling equipment used for lifting, transporting
and repositioning equipment and materials onboard the barges.  The system includes a bridge crane, bow crane
and a void 4 trolley hoist.

16. VOLUME 14 -- ANCHOR, MOORING, AND TOWING EQUIPMENT

Volume 14 describes the operation and maintenance procedures for the anchor mooring, and towing equipment
on the Water Purification Barges.  This equipment provides a method to hold (anchor) the barges in a fixed
position offshore, at dockside, or next to another vessel and a method to move the barges from one location to
another.

17. VOLUME 15 -- MISCELLANEOUS EQUIPMENT (DAYROOM, WORKSHOP, ACCESSES, AND
SANITATION SYSTEMS)

Volume 15 addresses operation and maintenance procedures for miscellaneous equipment installed on the
Water Purification Barges.  This equipment includes the dayroom on the forward starboard side of deckhouse,
the workshop on the forward portside of deckhouse, accesses such as deckhouse doors and portholes and
various accesses to and from the voids, and two separate sanitation systems (toilets and bilge).  Additional
equipment addressed in this volume includes: guard rails, rubber fendering, removable rubber floor mats,
eyewash stations, component labels, caution, warning and danger signs, and storage areas.

18. VOLUME 16 -- VENTILATION, HEATING, AND AIR CONDITIONING SYSTEMS

This volume contains operation and maintenance procedures fort he deckhouse and voids ventilation systems
and the heating and air conditioning (HAC) system installed on the Water Purification Barges.  The ventilation
system provides fresh air circulation in the deckhouse and voids with 17 hatches and 10 ventilation fans.  The
HAC controls the temperature in the dayroom and deckhouse.

19. VOLUME 17 -- WORKBOAT, LIFESAVING, AND FIREFIGHTING EQUIPMENT

Volume 17 includes procedures for the operation and maintenance of:

a. Workboat -provides water transportation for crew members and visitors, small cargo items, transportation of
the messenger line for the shore discharge hose and similar work-related tasks associated with operating the
Water Purification Barges.

b. Lifesaving Equipment -- installed on the barges and consisting of 2 liferafts, 15 Type II and 24 Type V
lifevests and 4 lifesaving rings.

c. Firefighting Equipment -installed on the barges and consisting of Halon 1301 system, 2 C02 hose reel units,
a smoke detector system, 17 portable CO2 fire extinguishers, 5 dry chemical fire extinguishers, 5 self-
contained breathing apparatuses, and a portable, engine driven firefighting pump.  The workboat also has a
10-pound, portable, dry chemical fire extinguisher.

20. VOLUME 18 -- SUPPORTING APPENDICES FOR VOLUMES 1-17.

Volume 18 contains the Maintenance Allocation Chart, Components of End Item List, Tools and Test Equipment
List, Expendable/Durable Supplies and Materials List and the Repair Parts and Special
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All of the information contained in this volume is common to volumes 1-17 and does not appear in each
individual volume.

Appendix A in volumes 1-17 provides information unique to each volume.  Appendix B in volumes 1-17
provides manufacturers manuals and instructions unique to the system described in each volume.
Appendixes C-G are located in Volume 18.

21. VOLUME 19 -- PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)

Volume 19 contains PMCS pertinent to all onboard systems for the Reverse Osmosis Water Purification
Barges.

22. VOLUME 20 -- SUPPLEMENTAL DATA

Volume 20 contains the Basic Issue Items List, and additional Authorization List for all onboard systems for
the Reverse Osmosis Water Purification Barges.

23. VOLUME 21 -- WINCH, DOUBLE DRUM, DIESEL

This volume contains operation and maintenance procedures for the 20-ton double drum diesel engine winch
used on the Water Purification Barges.  Appendix B of Volume 21 contains the Maintenance Allocation Chart
and the Repair Parts and Special Tools List for the winch.
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CHAPTER 1 INTRODUCTION

Section I.  General

1-1 Purpose.  This Technical Manual (TM) describes the operation and maintenance of anchoring, mooring, and towing
equipment on Water Purification Barges.  Information on other systems onboard is in TM 55-1930-209-14&P-1 thru P-13
and P-15 thru P-17.  TM 55-1930-209-14&P-18 and TM 55-1930-209-14&P-20 contain appendices common to all TM's.
Location of major barge components is shown in Figure 1-1.  Procedures for anchoring site selection and anchoring are
in TM 55-1930-209-14&P-1.

1-2 Scope.  Anchoring, mooring, and towing equipment provides a method for holding (anchoring) the barge in a fixed
position offshore, at dockside, or next to another vessel and a method of moving the barge from one location to another.

1-3 Warranties and guarantees.  Manufacturers' warranty/guarantee information is in Section Vl of Chapter 2.

1-4  Maintenance forms and records.  These are explained in DA PAM 738-750, The Army Maintenance Management
System (TAMMS).

1-5 Destruction of Army materiel to prevent enemy use.  This shall be as directed in TM 750-244-3.

1-6 Storage.  For storage of this equipment, refer to Section V of Chapter 2 and Section V of Chapter 3.
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Figure 1-1.  Major Components of ROWPU Barge Systems and Equipment - Deckhouse Roof
(Sheet 1 of 3)
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Figure 1-1.  Major Components of ROWPU Barge Systems and Equipment - Deckhouse (Sheet 2 of 3)
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Figure 1-1.  Major Components of ROWPU Barge Systems and Equipment - Voids (Sheet 3 of 3)
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CHAPTER 2 ANCHORING AND MOORING EQUIPMENT

Section I.  Description and data

2-1 Description

2-1.1 This system provides, when required, a four-point anchoring system to hold the barge in a fixed offshore position
while processing water and for mooring the barge at pierside or to another vessel.  The installation is shown on drawings
listed in Appendix A.

2-1.2 Anchoring system has four electrically powered winches, two on the bow and two on the stern, each with 600 feet
of 1-inch wire rope (cable) hooked to a 1 000-pound Danforth type anchor.  Winches have both manually and electrically
operated brakes.

2-1.3 Each winch is powered by a 10 hp Dresser electric gear motor in a totally enclosed housing specifically designed
for maritime use.  For added protection against moisture and corrosion, the motor has an internally mounted 120 V,
single phase electric space heater that will maintain internal temperature between 38 to 55 degrees F depending upon
outside ambient temperature.  This motor drives the winch through a drive chain and gears which are running in lubricant
in a sealed housing on the side of the winch frame.

2-1.4 Within the motor housing is a Stearns 105 ft-lbs self-adjusting electric disc brake.  This brake is always on except
when voltage applied to a solenoid depresses the spring and allows the disc and motor to turn freely.  For anchor winch
manual operation (without power), this solenoid operated electric brake is manually turned off.  This brake has a 120 V,
25-watt space heater to minimize adverse effects of condensation.  To work in a saltwater atmosphere, this brake has
naval brass friction discs instead of the usual fiber discs.

2-1.5 Each winch is designed so reeling-in action pulls cable onto the drum underside (bottom-spooling) and is
equipped with a heavy duty levelwind assembly to ensure proper spooling of cable.  To assist in spooling cable onto the
nongrooved drum, each winch uses only "right-lay" cable (wire rope).

2-1.6 Each winch has electrical controls including an ON/OFF switch, an OUT button, an IN button, a STOP button,
and a RESET button.  Manual controls provide for engaging/disengaging levelwind mechanism, operating manual drum
brake, and selecting either manual or electrical power for the winch.

2-1.7 The manual method of operating the winch, when selected, may be used to allow anchor to free-fall.  This is not
recommended.  For cautions, see paragraph 2-12.  Anchor cannot be manually retrieved with this system.  With two ship
service generators providing electrical power, a manual backup system with full capability is not considered necessary.

2-1.8 Each winch cable passes through a fairleader before attaching to the anchor.  This prevents the anchor cable
from becoming entangled with other equipment on the weatherdeck.

2-1.9 Anchoring and mooring system components are listed in Tables 2-1 and 2-2.

2-2 Capabilities.  When the seabottom provides firm anchor holding, this equipment is capable of holding the barge
in an offshore position in a Sea State 3 condition in depths not exceeding 50 feet.  Sea State 3 is defined as moderate
seas, with waves of 3 to 5 feet and wind velocity of 11 to 16 knots.

2-3 Limitations

a. Electrical power must be available for complete operation of anchor winches.

b. Barge anchoring system may not hold barge in position if water depth exceeds 50 feet.  See TM 55-1930-
20914&P-1 for details.
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Table 2-1.  Anchoring Components

Component Qty Function Location

Anchor winch right-hand 2 Anchor deployment 1 & 3, bow starboard corner, stern port corner

Anchor winch left-hand 2 Anchor deployment 2 & 4 bow port corner, stern starboard corner

Fairleads 4 Cable routing Two on stern, two on bow, paired with
anchor winch and cable

Anchors 4 Anchoring barge Two on stern, two on bow, attached to
anchor cable and stowed on bolsters

Chocks (Barge 1 only) 4 Not used Two on bow corners, two on stern corners

Bolsters 4 Stowing anchors Two on bow near winches, two
on stern near winches

               

Table 2-2.  Mooring Components

Component Qty Function Location

Bitts 4 Mooring barge Two on port weatherdeck, two
on starboard weatherdeck.

Cleats 4 Mooring barge Two on port weatherdeck, two
on starboard weatherdeck

Cleats 8 Mooring workboat Four on port weatherdeck, four
on starboard weatherdeck

               

2-4  Performance characteristics

a. Anchor winches
Rated line pull (2d layer) 8000 lbs (approx)
Rated line speed (2d layer) 24 fpm (approx)
Drum capacity 105 lb/ft
Shock load capacity 30 tons (plus)
Band brake capacity 30 tons (plus)

2-5 Equipment specifications

a. Anchor

Supplier Washington Chain and Supply Co.  Inc.
CAGEC 50194
Part no. Not available
Type 1000-4b standard Danforth w/ 1 in.

bending shackle, swivel & No.2
detachable anchor connecting link

Material Cast steel
Quantity 4

2-2



TM 55-1930-209-14&P-14

b. Turnbuckles with jamnuts
CAGEC 81348
Federal specification FF-T-791
Size 7/8 X 12 in.
Class 7
Type 1
Part no. FF-T-791 CL7TY1
Form 1
Material Steel
Finish Zinc coated
Quantity 4

c. Fairleads
Manufacturer A. C. Hoyle Co.
CAGEC 16288
Type 4 rollers
Part no. Model 475
Quantity 4

d. Winch wire rope
Part no. RR-W-410, type IlIl, class 3
Supplier W.W. Patterson Co.
CAGEC 77134
Size 1 inch
Length 600 ft
Quantity 4

e. Anchor winches
Manufacturer W.W. Patterson Co.
CAGEC 77134
Model no. 65-106001-1
Type Right-hand or left-hand w/ levelwind,

10 Hp motor & auxiliary mechanical brake
Part no. W-1 02183-IL

W-102183-IR
Quantity 4 total: 2 right-hand,

2 left-hand
f. Winch electric gear motors

Manufacturer Electra Motors Operation Power Transmission
Div., Dresser Industries, Inc.

CAGEC 95779
Part no. W-102183-1 R
Rating 10 Hp, 440 Vac, 60 Hz, 3 ph
Type Enclosed marine type
Quantity 4 total: 2 right-hand, 2 left-hand

g. Rope
Supplier McMaster-Carr Supply Co.
Part no. 3828T1 7
CAGEC 39428
Size 1/2 in.
Material Dacron
Strength 5750 lb breaking
Quantity 100 feet
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h. Rope
CAGEC 81349
Military specification MIL-R-17343
Size 3 in. circumference, 1 in. diameter
Part no. Not available
Material Nylon
Quantity 600 feet (cut in 4 - 150 foot lengths)

2-6 Items furnished

2-6.1 Components installed as part of anchoring and mooring equipment are listed on the parts list of drawings
referenced in Appendix A and in the Components of End Item List in TM 55-1930-209-14&P-20.

2-6.2 Common and bulk items onboard are listed in the Expendable Supplies and Materials List in TM 55-1930-209-
14&P-20.

2-6.3 Repair parts and special tools onboard are listed in the Repair Parts and Special Tools List in TM 55-1930-209-
14&P-18.

2-7 Items required but not furnished.  Items required to maintain and service operating winches are furnished.  For
critical required but unfurnished items for anchoring, see TM 55-1930-209-14&P-1.

2-8 Tools and test equipment.  Use existing tools and equipment onboard.  A complete list of tools and test
equipment onboard is in the Tools and Test Equipment List in TM 55-1930-209-14&P-18.

Section II.  Operating Instructions

2-9 Operating controls and Indicators

a. BlackON/OFFswitch.  Located on top of anchorwinch control panel (see Figure 2-1).  The ON position closes circuit
for power to reach control panel from switchboard.  OFF position opens circuit and stops power from reaching
anchor winch control panel.

b. Black REVERSE (IN) button.  Right-hand button on anchorwinch control panel (Barge 1) or button closest to
deckhouse (Barges 2 and 3) (sea Figure 2-1).  When pushed in, winds anchor cable onto winch reel.  Touch lightly
for momentary retrieval or push firmly to lock in continuous retrieval position.

c. Black FORWARD (OUT) button.  Left-hand button on anchor winch control panel (Barge 1) or button closest to
anchor (Barges 2 and 3) (see Figure 2-1).  When pushed in, unwinds anchor cable from winch reel.  Touch lightly
for momentary extension or push firmly to lock in continuous payout position.

d. Red OFF button.  Center button on anchor winch control panel between black REVERSE (IN) and FORWARD
(OUT) buttons (see Figure 2-1).  When pushed in, stops anchor winch.

e. RESET button.  Located near bottom left of anchorwinch control panel (see Figure 2-1).  Push to reset circuit
breakers within winch control panel.

f. Electric brake release.  Located on end of electric motor/brake on top of winch (see Figure 2-2).  Pull out to release
electric brake.  Push in to engage electric brake.

g. Winch manual/power clutch.  Located on rear of winch housing (see Figure 2-2).  Place winch in power operation
by moving handle inboard (ENGAGE).  An electric motor engages the winch through agear system. Moving handle
outboard (DISENGAGE), disengages electric motor and selects manual operation.  By selecting DISENGAGE,
anchor can be allowed to free-fall with the manual brake providing the only control. This action is not
recommended unless electrical power is unavailable during anchoring.  See cautions in paragraph 2-12.  Normal
setting is ENGAGE.

h. Levelwind clutch.  Located on inboard side of winch near center (see Figure 2-3).  Pull handle out to turn levelwind
off.  Push handle in to turn levelwind on.  Normal position is on (handle in).

i. Manual brake operating handle.  Located on inboard side of winch above mechanical brake (see Figure 2-3).
Operate by placing handle on top of ratchet.  Turn clockwise (looking down on handle) to tighten brake. Reverse
pawl and turn counterclockwise to release brake.
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Figure 2-1.  Anchor Winch Control Panel

2-5



TM 55-1930-209-14&P-14

Figure 2-2.  Outer Side of Anchor Winch
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Figure 2-3.  Inner Side of Anchor Winch
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2-10 Prestart procedures

a. At switchboard, start one of two ship service generators (155 kW) by following procedures in TM 55-1930-209-
14&P-9.  Close generator circuit breaker to provide power to switchboard bus.

b. On switchboard, make sure circuit breaker Pl0 is closed to provide power to anchor winches 1 and 2 and circuit
breaker P11 is closed to provide power to anchor winches 3 and 4.

NOTE
Electric heaters in winch electric motors and brakes reduce humidity inside motor/brake housing
and extend life of these motors and brakes.  Power is provided to these heaters from power panel
3 (120 Vac) circuit breaker 11P13.

c. Make sure power panel 3 circuit breaker 11P13 is closed to provide power to winch heaters.

d. Visually check each anchor, exposed cable and connections, fairleader, and anchor winch for damage.  If
damaged, notify intermediate support maintenance unit of repair requirements.  If not operational, modify
anchoring procedures to adjust for nonfunctioning anchor winch.

e. Using a grease gun with extender, lubricate each winch and fairleader as follows:

(1) Eight grease fittings on fairleader (two on each of four rollers).

(2) Eleven grease fittings on levelwind traveler (two on each of four rollers and three on top of Barge 1 traveler).
On Barges 2 and 3, traveler has four fittings on top instead of three.

(3) One grease fitting on gear case (outboard) side.

(4) Two grease fittings on brake (inboard) side (one on levelwind release mechanism, one on water end of cover
on levelwind gears).

(5) Three fittings on inside shaft behind the manual/power selector.

(6) Levelwind compound helix shaft and guide bars.

f. Check oil level in gear motor reduction box (see Figure 2-4).

CAUTION

If unit has been in storage, gear motor reduction box may be full of oil and must be drained to
operation level prior to operation.

(1) Remove gearbox breather plug/oil filler plug near top of gearbox.

(2) Remove gear oil check plug located 4 inches from bottom of gearbox on end of unit.  Oil should be level with
bottom of check hole.

(3) If overfull from storage requirements, allow excess oil (about 3 quarts) to run out of check hole into a container.
When oil stops flowing, replace plug.  Dispose of excess oil into bilge system.

(4) If oil level is lower than bottom of check hole, add oil through breather and oil filler plug on side of gearbox until
oil flows out of check hole.  Use nontoxic rust-inhibiting worm gear oil, AGMA No.7.  Replace both plugs.

(5) Check gearbox breather plug/oil filler plug on side near top of gear motor reduction box.  Inner portion of plug
must be screwed out to uncover breather holes.  Make sure breather holes are not covered with paint.
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Figure 2-4.  Servicing Points on Anchor Winch Gear Motor Reduction Box
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g. Check oil level in gear case on outer side of winch (see Figure 2-2).

(1) Unscrew oil level plug just below center line of gear case.  Oil should be level with bottom of hole.

(2) Remove gear lube access plate above oil level check hole.

(3) Add 90 weight gear oil until it runs out of hole.

(4) Replace oil level plug in hole.

(5) Replace access plate.

CAUTION

Do not pay out anchor cable unless a weight (anchor) or force keeps cable tight.  A slack cable
may become twisted, tangled, and unusable.  This Is called "birdcaging" because the twisted mass
of cable resembles a birdcage.  Severe birdcaging can only be corrected by cuffing out twisted
cable and replacing with new cable.

2-11  Operating procedures with power

a. On anchor winch control panel (Figure 2-1), turn black ON/OFF switch ON.

b. Apply multipurpose, water-resistant grease (MIL-G-24139A) on anchor cable fairleader rollers prior to anchor
deployment.

c. Release mechanical brake (Figure 2-3).

d. Activate electric brake (Figure 2-2) by pushing selector knob in.

e. Push black FORWARD (OUT) button (Figure 2-1) to extend anchor cable.  This releases internal electric disc
brake and electric motor turns drum to pay out cable.

f. Push red OFF button (Figure 2-1) to stop cable.  This turns off electric motor and removes power from electric
brake.  Springs in electric brake automatically clamp disc brake on.

CAUTION

During anchor retrieval, if winch panel circuit breaker trips several times during operation, this
may indicate a wrong recovery method.  Continuing to operate winch under these conditions will
damage winch motor.

g. Push black REVERSE (IN) button (Figure 2-1) to retrieve anchor cable.  This releases brake allowing motor to
turn drum and pull in anchor cable.

h. As cable is pulled onto drum, check condition of cable.  If seriously frayed, cut, or smashed, note location on drum
and replace as in paragraph 2-19.3.4.

i. As cable is pulled onto drum, apply liberal coat of multipurpose, water-resistant grease (MIL-G-24139A) to cable.
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2-12 Operating procedures without power.  Anchor cables may be deployed without electrical power.  However,
anchor cables can not be retrieved unless electrical power is available.

a. On inner side of winch, remove brake ratchet handle from holder and place on manual brake control ratchet
(Figure 2-3).  Using brake handle, tighten manual drum brake snug.

CAUTION

Do not operate motor with electric brake in manual release position.  This
overheats and damages friction disc in brake.

b. On rear side of winch housing (Figure 2-2), move winch manual/power clutch to outside (DISENGAGE) position
for manual operation.

c. On end of electric motor on top of winch, pull out BRAKE RELEASE knob (Figure 2-2).  This releases spring that
holds disc brake on when power is not applied.

d. Release anchor from anchor holding position on barge bolsters.

CAUTION

Free-falling an anchor with only manual braking control has a high probability of
causing "birdcaging" unless crewmembers are extremely alert and quick to apply
mechanical brake.

e. Using ratchet handle, loosen manual drum brake until anchor or other force pulls cable from winch drum.

f. Regulate and control pay out of cable by adjusting amount of drag that brake is applying to winch drum.

g. Stop anchor winch by tightening manual brake drum.

h. Push ELECTRIC BRAKE knob in.  When power is available to the winch, the electric brake will be engaged.

2-13 Shutdown procedures

2-13.1 Anchors deployed.  When winches are shut down while anchors are deployed, perform the following:

a. On anchor winch control panel (Figure 2-1), turn ON/OFF switch to OFF.

b. Make sure electric brake is engaged by pushing in on electric brake release knob (Figure 2-2).

c. Set mechanical brake by turning ratchet handle (Figure 2-3) until brake drum is tight.

d. Make sure power panel 3 (120 Vac) circuit breaker 11P13 is closed (ON) to provide heat to electric motors and
brakes to combat moisture and corrosion.

2-13.2 Anchors retrieved.  When anchor retrieval is complete, perform the following:

a. On anchor winch control panel (Figure 2-2), turn ON/OFF switch to OFF.

b. Apply liberal coat of multipurpose, water-resistant grease (MIL-24139A) to all exposed portions of cable and all
exposed, nonpainted surfaces.

c. Clean and touch up all painted surfaces in accordance with TB 43-0144.

d. Make sure power panel 3 (120 Vac) circuit breaker 11P13 is closed (ON) to provide heat to electric motors and
brakes to combat moisture and corrosion.
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2-14 Emergency shutdown

2-14.1 General.  The barge has two emergency shutdown modes.  One mode shuts down individual systems such as the
ventilation system or a diesel high pressure pump, and the other mode shuts down all barge operating systems.

Both modes are activated by pushing a red button protected by a metal guard.  On individual system shutdowns, this
button shuts off either fuel or electrical power to that system only.  On total shutdown, this button shuts off all fuel and
electrical power to all operating systems.  Any system emergency shutdown that stops a generator supplying power to the
switchboard will also shut down the anchoring system.

Seven red system shutdown buttons are located on the ROWPU space starboard bulkhead just aft of the personnel
door.  These system shutdown buttons (Figure 2-5) control shore power, ventilation systems, ROWPU 1 diesel high
pressure pump, ROWPU 2 diesel high pressure pump, ship auxiliary generator, shipservicegenerator2, and ship service
generator 1.

Six red total shutdown buttons are located as follows:

* On ROWPU space starboard bulkhead aft of personnel door, above and forward of row of system shutdown
buttons.

* Outside ROWPU space starboard door on weatherdeck.

* Outside ROWPU space port door on weatherdeck.

* Inside ROWPJU space port door to weatherdeck.

* Outside dayroom door to weatherdeck.

* Inside dayroom door to weatherdeck.

2-14.2 Emergency shutdown procedures

a. In an emergency, push appropriate red button to shut down either a selected system or all operating systems.

b. When emergency situation has been corrected, reset emergency button by turning collar behind button one-
quarter turn clockwise.  Button will pop out and again be in ready position.

c. When emergency button is reset, prepare anchor winches for use by following procedures in paragraphs 2-10 and
2-11.

2-15 Operations under extreme conditions

2-15.1 For operations in extreme humidity, winch motors and electric brakes have built-in electric heaters that are
effective in reducing corrosion damage.

2-15.2 For operations in extreme high temperatures, electric motors may become overheated from a combination of
high ambient temperatures and heavy use, and winch panel circuit breaker may break to open.  Push RESET button on
anchor winch control panel.  If circuit breaker continues to break to open, turn off electric heaters by opening power panel
3 circuit breaker 11P13.  If anchor winch panel control circuit breaker continues to trip to open, allow motor to cool and
consider other methods of retrieving anchor to reduce load on winch motor.

2-15.3 For operation in extreme cold, use cold weather lubricants.  Keep winches clear of snow and ice.  Turn on
winch motor heaters at least 30 minutes prior to using winches.
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Figure 2-5.  Location for Controls for Emergency Shutdown Systems
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Section III.  Maintenance Instructions

2-16 General

2-16.1 Maintenance concept

2-16.1.1 Unit level and Intermediate Direct Support and Intermediate General Support (IDS/IGS) maintenance
on anchoring and mooring equipment is performed onboard by barge crewmembers whenever possible.

2-16.1.2 IDS/IGS maintenance beyond capability of crewmembers is provided by a shore-based area support
maintenance unit.  This unit also determines if depot support maintenance is required.

2-16.1.3 Intermediate support maintenance is accomplished by replacing components or major end items.

2-16.1.4 Unless other intermediate support procedures are directed, lDS/IGS maintenance normally is provided by an
Army Transportation Corps floating craft intermediate support maintenance unit serving terminal operating area.
Components to be disposed of are processed by this unit.

2-16.1.5 Maintenance Allocation Chart (MAC) is in TM 55-1930-209-14&P-18.  For maintenance of other equipment
onboard, consult appropriate manual.

2-16.2 Maintenance instructions.  Maintenance instructions are presented in the following paragraphs: Appendix
C, Preventive maintenance checks and services; paragraph 2-18 , Troubleshooting; and paragraph 2-19, Maintenance
procedures.

2-17 Preventive maintenance checks and services.  See TM 55-1930-209-14&P-14, paragraph 2-18 for preventive
maintenance checks and services for the anchor, mooring and towing equipment.  See TM 55-1930-209-14&P-19 for
complete preventive maintenance checks and services for all ROWPU  Barge Systems.

2-18 Troubleshooting.  Follow troubleshooting procedures provided in W.  W.  Patterson Company Instructions for
Winch Model M65-10-6001 and Table 2-3.

Table 2-3.  Anchor Winch Troubleshooting

Condition Possible Cause Suggested Action

1. Winch does not operate. a. Switchboard circuit a. Close (ON) appropriate circuit
breaker P 0 (anchor breaker
winches 1 and 2) or P11
(anchor winches 2 and 3)
open (OFF)

b. Control panel b. Test and repair; see para
malfunctioning 2-19.3.5.2 or replace; see para

2-19.3.5.3

2. Winch heaters do not a. Power panel 3 circuit a. Close (ON) circuit breaker 11P13
operate. breaker 11P13 closed

(OFF)

b. Heaters malfunctioning b. Test, repair or replace, see para
2-19.3.6

3. If electric brake does not a. Manual release engaged a. Disengage
stop properly or overheats.

b. Discs excessively worn, b. Replace brake assembly; see
charred or broken para 2-19.3.1.3

c. Hub loose, shifted on c. Tighten set screw
shaft
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Table 2-3.  Anchor Winch Troubleshooting (continued)

Condition Possible Cause Suggested Action

d. Hub not clean; discs d. Clean system (see CAUTIONS)
don't slide freely

e. Are controls which e. Check input power to solenoid
govern start of braking
cycles operating properly?

f. Pressure spring may be f. Check spring.  If broken, replace
improperly assembled or brake assembly; see para
broken 2-19.3.1

g. Solenoid air gap adjusted g. Check and adjust if needed; see
incorrectly para 2-19.3.1.2

h. Solenoid actuation and h. Check linkage for binding. Do
condition of coil not overlook bent, worn or

broken plunger guides as a
possible cause for binding.

Check voltage at coil if is not
energizing the solenoid.  Replace
brake assembly; see para
2-19.3.1.3

4. If electric brake hums, a. Solenoid air gap a. Adjust air gap; see para
solenoid pulls in slowly excessive 2-19.3.1.2
or coil burns out, check
the following:

b. Low voltage at coil b. Check voltage input at coil

c. Shading coils may be c. Replace brake assembly; see
broken para 2-19.3.1.3

d. Plunger guides may be d. Replace brake assembly; see
excessively worn.  Plunger para 2-19.3.1.3
rubs on solenoid frame
laminations

e. Solenoid dirty e. Clean solenoid (see CAUTIONS)

f. Solenoid mounting f. Tighten screws and set
screws loose alignment

5. If electric brake is noisy a. Outside diameter of the a. Replace brake assembly
during stopping friction disc(s) rubbing and check shaft alignment.

on the inside diameter of File inside diameter to fit
the endplates

b. Bad motor bearing b. Replace motor

6. Brake heater inoperable a. Input power faulty a. Test heater;
(no heat) see para 2-19.3.6

b. Heat strip defective b. Replace heat strip

7. Chain drive noisy, slips a. Out of adjustment a. Make adjustment 3/4 in to 1 in.
See para 2-19.3.2

b. Needs lubrication b. Lubricate periodically;
see para 2-19.2
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Table 2-3.  Anchor Winch Troubleshooting (continued)

Condition Possible Cause Suggested Action

8. Manual brake system a. Out of adjustment a. Make adjustment;
does not hold see para 2-19.3.3

b. Oil on brake drum and b. Clean drum and replace brake
brake band band; see para 2-20.3.3

e. Brake band worn c. Replace brake band; see
para 2-19.3.3

9. Unable to adjust with a. Brake pawls and pawl a. Replace pawls and springs;
ratchet gear lever springs worn see para 2-19.3.3

b. Needs lubrication b. Lubricate; see para 2-19.2

c. Brake band worn c. Replace brake band; see
para 2-19.3.3

                    

2-19 Maintenance procedures

2-19.1 General.  Maintenance instructions for the mooring system follow.  Repair concerns lubricating, disassembling,
repairing, replacing, and reassembling equipment using repair parts listed in TM 55-1930-209-14&P-18.  No special tools
are required.  A list of tools and test equipment is in TM 55-1930-209-13&P-18.

When performing maintenance, be sure to observe safety precautions in this manual, the manufacturers'
manual/instructions, and the following general shop practices:

a. Always use new seals and gaskets, same as original, when reassembling components that have been
disassembled for repair.  Carefully install so as not to damage during assembly.

b. When replacing gaskets, make sure all mating surfaces are dean and free of old gasket material, adhesive oil, or
grease.  These precautions will ensure a leakproof joint.

c. When replacing O-ring seals, make sure all surfaces are thoroughly clean and free of grit, dirt, and foreign
material.  Prior to installation, apply a thin coat of protective lubricant to O-ring for ease of assembly.  Protect the
0-ring by applying tape over threads, sharp comers, or edges.

d. When replacing or repairing electrical components, follow procedures for soldering in TB SIG 222.  Crimp
connections as shown in Figure 2-6.  Check all groundings.  Check that all current-carrying members are properly
insulated to avoid short circuiting.  Check for abrasion and chafed insulation on wires and cables. Repair with
tape or replace as necessary.

e. When replacing bearings, follow procedures in TM 9-214.  Lubricate bearings with recommended lubricant.
When installing bearing on shafts, apply pressure to inner race.  When installing bearings in housing, apply
pressure to outer race.

f. Weld in accordance with TM 9-237.  Welding can be used to repair cracks and breaks in steel parts such as
bracket, panels and light framework Weld only when replacement parts are not available because of a chance of
failure later.

WARNING
Be sure that electric power is off before performing maintenance.  Observe
all safety precautions in this manual and manufacturers'
manuals/instructions.
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(1) Strip cable insulation equal to depth of terminal well.

(2) Slide insulator (if used) over cable.

(3) Insert cable into terminal well and crimp.

(4) Slide insulator (if used) over crimped end of terminal.

Figure 2-6.  Replacement of Crimped Terminals

NOTE

Due to this vessel's mission and crew capabilities, maintenance normally
assigned to organizational level or higher echelons may be assigned to
the crew by the Bargemaster.

2-19.2 Lubrication.  Use lubricants specified on page 4 of 4 in the W.  W. Patterson service manual in Appendix B to
lubricate anchor winch.  Lubricate anchor winches and fairleaders as instructed in the preventive maintenance checks
and services in Appendix C.  Change lubricants as instructed in the periodic checks and services.

2-19.3 Repair or replacement of anchor winch components

WARNING

Shut down anchor winches before attempting maintenance.  Be sure to
open (OFF) circuit breaker P10 on switchboard to shut down anchor
winches 1 and 2, circuit breaker P11 on switchboard to shut down anchor
winches 3 and 4, and circuit breaker 11 P13 on power panel 3 to shut
down heaters in anchor winches.

2-19.3.1 Anchor winch electric brake repair and replacement.  The electric brake is a Stearns, 105 lb-ft. 87,000
series self-adjusting disc brake with an internal space heater.

2-19.3.1.1 Cleaning and inspection

a. Make sure anchor winch is electrically dead by opening (OF F) switchboard circuit breakers P10 or P11 and
power panel 3 circuit breaker 11P13.  Redtag circuit breaker with: 'WARNING -DO NOT ACTIVATE.  REPAIRS
BEING MADE.”

b. Visually inspect exterior for damage, corrosion or chipped paint.  Remove corrosion and touch up paint according
to TB 43-0144.  Do not paint threads or labels.

c. Wipe clean exterior of electric brake and motor with clean rag.

WARNING

Always wear a filtered mask or respirator while removing dust from the
inside of the brake while servicing or adjusting brake.  Brake friction discs
contain asbestos which is dangerous to your health if inhaled.

d. Upon opening electric brake, vacuum clean or use a soft electrician's brush to remove dust.  When brushing,
avoid causing the dust to become airborne.  Collect the dust in container which can be sealed.
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2-19.3.1.2 Repair

a. Removal

(1) Remove manual release knob (148), housing nuts (15) and housing (7) (see Figure 2-7).

(2) Disconnect solenoid wires.

(3) Depress solenoid plunger (29) and pull release rod (146) back to lock brake mechanism in manual release
position.  Tie plunger (29) to frame (79) when manual release rod (146) is not provided.

(4) Remove entire support plate assembly (142) by evenly unscrewing screws (142S).  Remove screws and
lockwashers (142W).

(5) Remove pressure plate (5), friction disc (4), and stationary disc (3).

(6) Remove hub (16) and key by unscrewing set screws (16S).

(7) Remove endplate (2) from end of motor unscrewing four 1/2-13 socket head cap screws.

b. Repair and adjustments.  Before installing the electric brake, if necessary replace the solenoid coil, friction discs,
or solenoid lever and pinion assembly and reset the brake as follows:

(1) Replace solenoid coil as given in paragraph IV, A in the Stearns service manual in Appendix B.

(2) Replace friction discs as given in paragraph IV, B in the Stearns service manual in Appendix B.

(3) Replace solenoid lever and pinion assembly as given in paragraph IV, E in the Stearns service manual in
Appendix B.

(4) The solenoid is factory set with a 3/4 in.  to 15/16 in.  air gap, and requires no resetting, even when changing
friction discs.  The gap is determined by the position of wrap spring stop (76) (see Figure 2-).  Due to wear-in
of parts the normal operating gap is 11/16 in.  to 1 in.  If (stop) screw (76S) has been loosened and
retightened, the air gap may require resetting.  Should the air gap need adjusting, reset as follows:

(a) Measure air gap between mating surfaces of plunger (29) and solenoid frame (79).  Increase by raising
slightly, or decrease by lowering slightly, wrap spring stop (76).  Be sure to retighten (stop) screws (76S).
Manually lift plunger to maximum travel and release.  Depress plunger, manually, repeat several times,
then recheck air gap.

(b) Make sure tang of wrap spring (71) is below, and contacts with wrap spring stop (76) when solenoid lever
(28) is manually raised.  If stop is bent outward, allowing tang to bypass it, rebend to square position,
assemble correctly, and reset solenoid air gap as described in step (a).

c. Installation

(1) Attach endplate (2) (see Figure 2-4) to the end of motor using four 1/2-13 socket head cap screws, torque per
manufacturer's specifications.

NOTE

Head of screws must not project above friction surface.

(2) Position hub (16) and key on the motor shaft so outboard face of hub will protrude approximately 1/32 in. to
1/16 in.  beyond face of the last outboard friction disc.
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NOTE

Position may be determined by assembling friction disc(s) and stationary
disc(s) onto hub, noting hub positions, and removing disc(s) using set
screws (16S); torque to specifications.  Table below:

Set Screws (16S)

5/16 diameter 110 to 165 in-lb
3/8 diameter 200 to 190 in-lb
1/2 diameter 500 to 620 in-lb

(3) Reassemble friction discs.

NOTE
Insure friction discs slide freely; file inside diameter If necessary.

The universal mounting pressure plate presently used has three tapered reliefs
on outboard face.  Some older brakes used a pressure plate with a single
tapered relief marked top, which must be installed with relief facing manual
release rod (146).

(4) Mount support plate assembly, torque screws to 90 in-lbs in aluminum endplate and to 120 in-lbs in cast iron
endplate.  Be sure that assembly is mounted with the solenoid in a vertical position (plunge above frame)
same as Figure 2-7.  If release rod (146) is not in manual release position and has allowed the mechanism to
over adjust, it will have to be reset before mounting support plate.  In this case the lever arm (17) (see Figure
2-8) throat will be near, or touching, the pinion (32) teeth.  Refer to para 2-19.3 for self-adjustment
maintenance.  Loosen pressure spring cap screw (19) until pressure spring (11) is free, mount support plate
assembly to endplate, and retighten spring cap screw until snug.

CAUTION

Do not over tighten.

(5) Manually lift solenoid plunger to maximum travel, release and check air gap.  See para 2-19.3 if adjustment
is needed.  Complete electrical connections.  Depress and allow it to snap up.  Repeat this process several
times to set air gap on solenoid.

(6) Connect wires to solenoid.

(7) Replace housing, nuts (15) and manual release knob (148).

2-19.3.1.3 Replacement

a. Removal.  Remove electric brake as given in paragraph 2-19.3.1.2a.

b. Installation.  Install electric brake as given in paragraph 2-19.3.1.2c after disassembling as given in step 2a.
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Figure 2-7.  Spring Set Disc Brake

2-20



TM 55-1930-209-14&P-14

Figure 2-8.  Self-Adjust Maintenance
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2-19.3.2 Anchor winch roller chain adjustment.  Adjust top-plate bolts until maximum back and forth chain movement
(when pushed and pulled by hand) is between 3/4 in. and 1 in. (see Figure 2-9).

NOTE
Check tension periodically and at same time oil with a brush or spout can.

2-19.3.3 Manual brake system repair

a. See Appendix B page 3 of 4 of the W.  W.  Patterson Company service manual in Appendix B for replacement of
pawls, ratchet gear or brake band.

2-19.3.4 Anchor cable replacement

a. For anchor winch operating instruction refer to paragraph 2-9.

b. Secure anchor directly to padeye on fairlead using turnbuckle.

c. Slowly unwind cable from drum until anchor cable is loose.

d. Disconnect old cable from anchor shackle.

e. Using an empty cable spool, have two persons winding old cable up on spool while another person is controlling
the unwinding of cable from the drum.

NOTE
A carriage or A-frame assembly may be used for ease of winding old cable on spool.

f. When cable is completely unwound from drum loosen U-bolt nuts to remove cable from drum, remove cable and
secure cable to spool.

g. Insert new cable through levelwind, into U-bolt and tighten nuts.

h. Reel new cable onto drum with two persons unwinding new cable from spool and one person controlling the
winding of cable onto drum.

NOTE

Apply a liberal amount of multipurpose water-resistant grease (MIL-G-24139) to
cable while winding cable onto drum, to prevent corrosion.

i. When cable is completely wound on drum reconnect cable end to anchor shackle.

j. Remove turnbuckle from fairlead padeye and anchor when authorized by Bargemaster.

2-19.3.5 Anchor winch control panel repair and replacement

WARNING

Make sure anchor winch control panel and anchor winch heaters are
electrically dead before starting repair or removal.  Redtag switchboard
circuit breaker P10 for anchor winches 1 and 2 or circuit breaker P11 for
anchor winches 3 and 4, and power panel circuit breaker 11P13 for
anchor winch heaters.  Redtag circuit breaker with: "WARNING DO NOT
ACTIVATE.  REPAIRS BEING MADE."
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Figure 2-9.  Tensioning of Roller Chain
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2-19.3.5.1 Cleaning and inspection

a. Make sure anchor winch control panel and anchor winch heaters are electrically dead by opening (OFF)
switchboard circuit breakers P10 or P11 and power panel 3 circuit breaker 11P13.  Redtag circuit breaker with:
“WARNING - DO NOT ACTIVATE.  REPAIRS BEING MADE."

b. Wipe clean exterior of motor controller with clean rag.  Open motor controller door and vacuum clean or clean
inside with electrician's brush.  Avoid using solvents for cleaning inside of motor controller.  Solvents leave a
greasy film on components that may reduce electrical continuity.

c. Check fuse.  Replace if necessary.

d. Visually inspect for indications of burns, corrosion, loose connections, damaged parts, or chipped paint.  Clean
corrosion from contacts and terminals, tighten loose connections, and replace damaged parts.  Clean electrical
contacts with silver polish, fine sandpaper, or burnishing tool.  DO NOT use emery paper or steel wool.  Vacuum
to remove residue.  Touch up paint according to TB 43-0144.  Do not paint threads or labels.

2-19.3.5.2 Test and repair

a. With switchboard circuit breaker P10 or P11 and power panel 3 circuit breaker 11P13 closed (ON), check electric
winch input line voltage.  Check this voltage at main contactor across terminal pairs 1A1 and 1A2, 1A1 and 1A3,
and 1A2 and 1A3 for 440 Vac (see Figure 2-10).  If voltage across any terminal pair is not 440 Vac, go to step b.
If voltage across all terminal pairs is 440 Vac, go to step c.

b. Check circuit breaker P10 or P11 output voltage across all three terminal pairs for 440 Vac.  If voltage across
any terminal pair is not 440 Vac, circuit breaker or power source is at fault.  If voltage across all terminal pairs is
440 Vac, repair or replace power cable from circuit breaker P10 or P11 to main contactor.

c. Position ON/OFF switch to ON position and depress reset and forward buttons.  Check output voltage of forward
contactor (1M) across terminal pairs 1B1 and 1B2, 1B1 and 1B3, and 1B2 and 1B3 for 440 Vac.  If voltage
across any terminal pair is not 440 Vac, go to step d.  If voltage across all terminal pairs is 440 Vac, go to step e.

d. With forward button depressed, check voltage of magnetic coil of contactor (1M) across points L1 and  L2 for 440
Vac.  If voltage is not 440 Vac, go to step (1).  If voltage is 440 Vac, replace magnetic starter.

(1) Open (OFF) switchboard circuit breaker P10 or P11 and make continuity checks as follows.

WARNING

Make sure anchor winch control panel is electrically dead before making
continuity checks.  Redtag main switchboard circuit breaker P10 or P11
and power panel 3 circuit breaker 11P13 with: "WARNING DO NOT
ACTIVATE. REPAIRS BEING MADE."

(a) With ON/OFF switch on, check continuity of same, between points N1 and N2.

(b) With FORWARD button depressed, check continuity of same, between points P1 and P2.

(c) Check continuity of STOP switch between points P1 and P2.

(d) Check continuity of REVERSE switch between points S1 and S2.

(e) If all checks indicate continuity, go to step (2).  If any check indicates an open circuit, replace faulty switch(es).

2-24



TM 55193020914&P-14

(2) Check continuity of overload contacts between points L1 and L2, and Ml and M2.  If continuity exists from both
checks, go to step (3).  If open circuit exists, reset or replace overload contacts.

(3)  Check continuity of wires between points 1A2and M1, M2 and I2, E1 and E2, E2and H2, H2 and R1, H1 and R2, R2
and S2, S1 and Q1, Q1 and P2, P1 and N2, and N1 and 1A1.  If continuity exists from all checks, replace magnetic
starter (1M).  If open circuit exists from any check, repair or replace faulty wire(s).

e.  Close (ON) circuit breaker P10 or P11 at main switchboard and check voltage at inputs to contactor 2M
across terminal pairs 2A1 and 2A2, 2A1 and 2A3, and 2A2 and 2A3 for 440 Vac.  If voltage across all terminal
pairs is 440 Vac, go to step g.  If voltage across any terminal pair is not 440 Vac, repair or replace wire(s) from
inputs of 1M to inputs of 2M.

CAUTION

Before checking reverse operation, insure that anchor cable is unwound at
least 15 feet to prevent winch damage.  This can be done with or without
power.  (See TM 55-1930-209-14&P-1 para 16-21, 16-22.) See caution on free
falling of cable.

f.  Position ON/OFF switch to ON position and depress reset and reverse buttons.  Check output voltage of reverse
contactor (2M) across terminal pairs 2B1 and 2B2, 2B1 and 2B3, and 2B2 and 2B3 for 440 Vac.  If voltage across any
terminal pair is not 440 Vac, go to step g.  If voltage across all terminal pairs is 440 Vac, go to step h.

g.  With reverse button depressed, check voltage at magnetic coil of contactor (2M) across points J1 and J2 for 440 Vac.
If voltage is not 440 Vac, go to step (1).  If voltage is 440 Vac, replace magnetic starter. (1) Open (OFF) switchboard
circuit breaker P10 or P11 and make continuity checks as follows:

WARNING

Make sure anchor winch control panel is electrically dead before making
continuity checks.  Redtag main switchboard circuit breaker P10 or P11
with: "WARNING DO NOT ACTIVATE.  REPAIRS BEING MADE."

(2) With REVERSE button depressed, check continuity of reverse between points F1 and F2 and check
continuity of FORWARD switch between points Q1 and Q2.  If all checks indicate continuity, go to step

(3). If any check indicates an open circuit, replace faulty switch(es).  (3) Check continuity of overload contact
between points G1 and G2.  If continuity exists, go to step (4).  If open circuit exists, reset or replace
overload contact.

(4) Check continuity of wires between points 12 and J1, J2 and G1, G2 and K2, K1 and F2, K2 and F1, and F2
to 02.  If continuity exists from all checks, replace magnetic starter (2M).  If open circuit exists from any
check, repair or replace faulty wire(s).

h. Check continuity of wires from contactor 1M to contactor 2M between points 1B1 and 2B1, 1B2 and 2B2, and 1
B3 and 2B3.  If continuity exists between all checks, go to step i.  If an open circuit exists, repair or replace faulty
wire(s).
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i. Check continuity of thermal overload between points C1 and D1, C2 and D2, and C3 and D3.  If continuity exists
between all points, go to step 9.  If an open circuit exists from any check, replace thermal overload.

j. Check continuity of wires between points DI and T1, D2 and T2, and D3 and T3.  If continuity exists from all
checks, replace motor.  If an open circuit exists, repair or replace wire(s).

k. Check voltage at inputs of AC brake between points U1 and U2 for 440 Vac.  If voltage is 440 Vac and magnetic
coil is not releasing, replace magnetic coil.  If voltage is not 440 Vac, replace wire(s) to AC brake.

2-19.3.5.3 Replacement

a. Removal

(1) Make sure anchor winch control panel is electrically dead before replacing control panel by opening (OFF)
switchboard circuit P10 or P11 and power panel 3 circuit breaker 11P13.

(2) Redtag main switchboard circuit breaker P10 or P11 with: WARNING - DO NOT ACTIVATE.  REPAIRS
BEING MADE."

(3) Remove attaching hardware and remove control panel.

b. Installation

(1) Install control panel using attaching hardware.

(2) Connect wiring.

(3) Close (ON) switchboard circuit breaker P10 or P11 and power panel 3 circuit breaker 11P13.

(4) Check that control panel operates normally.

2-19.3.6 Anchor winch heater test and repair.  With circuit breaker 11P13 (11P13 provides power to motor, brake
and panel heaters) at power panel no.  3 closed (ON), check voltage at inputs to heater terminal board across points X1
and X2 for 115 Vac (see Figure 2-10).  If voltage is not 115 Vac, go to step (3).  If voltage is 115 Vac, go to step c.

a. Check voltage at terminal box between power panel no.  3-circuit breaker 11P13 and terminal board for 115 Vac.
If voltage is not 115 Vac, go to step b.  If voltage is 115 Vac, replace wires from terminal box to heater TB.

b. Check circuit breaker 11P13 output voltage for 115 Vac.  If voltage is not 115 Vac, circuit breaker or power
source is at fault.  If voltage is 115 Vac, repair or replace wire(s) from circuit breaker 11P13 to terminal box.

c.  Check voltage at inputs to heaters across points Vi and V2, W1 and W2, and Z1 and Z2 for 115 Vac.  If voltage
across any pair is not 115 Vac, repair or replace input wire(s) to heater(s).  If voltage across all pairs is 115 Vac,
replace faulty heater.

2-19.4 Fairlead maintenance.  Maintenance of the fairlead is limited to removal of corrosion, touch up paints according
to TB 43-0144, lubrication as previously stated in paragraph 2-19.2, and replacement of the roller bearings or rollers.
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Figure 2-10.  Anchor Winch Control Panel
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2-19.5 Anchor replacement

a. Removal

CAUTION

Turnbuckle must be secured to both the anchor shackle and padeye on top of fairlead.

(1) Make sure turnbuckle is securely connected to anchor shackle and padeye on top of fairlead.

(2) Disconnect anchor winch cable from anchor shackle.

NOTE

To remove forward anchors, use bow crane.  For aft anchors, removal crane must be provided.

(3) Start up and operate crane.  Operate bow crane as given in TM 55-1930-209-14&P-13.

(4) Attach crane hook to anchor shackle.  Raise hook until there is tension on crane cable.

(5) Disconnect turnbuckle from anchor shackle and padeye on top of fairlead.

(6) Lower anchor until anchor is clear of bolster.

(7) Move anchor forward until anchor is clear of barge.

(8) Bring anchor onboard barge, lower to deck, and free hook from anchor shackle.

b. Installation

NOTE

To install forward anchors, use bow crane.  For aft anchors installation, crane must be provided.

(1) Start up and operate crane.  Operate bow crane as given in TM 55-1930-209-14&P-13.

(2) Attach crane hook to anchor shackle, raise anchor, and move anchor to anchor bolster.

(3) Lower anchor until anchor flukes are lower than bolster.

(4) Move anchor toward bolster and carefully raise anchor until flukes are positioned under bolster.

(5) Securely connect turnbuckle to anchor shackle and padeye on top of fairlead.

(6) Slowly lower crane hook to clear anchor shackles.

(7) Return crane to stowed position.

(8) Connect anchor winch cable to anchor shackle.

Section IV.  Storage

2-20 Short-term storage.  If barge is taken out of service for more than 7 days but less than 30 days, and anchor
winches are not used while in storage, follow normal shutdown procedures in paragraph 2-13.  Inspections are not
required of this system during short-term storage.

2-21 Administrative storage.  If barge is taken out of service for more than 30 days but less than 6 months, barge
remains a unit responsibility and is maintained by unit personnel.
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2-21.1  If placed in administrative in-water storage at anchor, anchor winches not being used will be processed for
dockside storage as specified in paragraph 2-21.2.

2-21.2 For administrative in-water dockside storage, perform the following:

a. Perform semiannual inspections and services in Chapter 3, TM 55-1930-209-14&P-19.

b. Replace breather plug (Figure 2-4) and screw inner plug into outer plug to cover breather holes.

c. Cover all exposed gears, chains, chain drives, and cable with a heavy coat of multipurpose, water-resistant
grease (MIL-G-24139).

NOTE

Manufacturer recommends, storing winch gear motors indoors In a dry, warm location.

d. If winch gear motors cannot be stored indoors in a dry and warm location, perform the following:

(1) Make sure that power panel 3 circuit breaker 11P13 is closed (ON) to provide power for motor heaters.
Internal heating will reduce humidity and corrosion.

(2) If possible, cover anchor winch with waterproof canvas cover installed in such manner that air circulates
around winch.

2-22 Administrative storage inspections.  Winches, if not in use during storage, will be inspected at least once
every 30 days.  Check for corrosion, damage, or pilferage.  Correct as necessary.

2-23 Long-term storage.  If barge is to be taken out of service for 6 months or more, turn in barge, including anchor
winches with anchors and cables, for depot processing into long term storage.  If barge is in administrative storage and is
to be taken out of service and placed in depot long-term storage (6 months or more), process barge and winches for
normal operations before releasing to depot for long-term storage.

Section V.  Manufacturers' service manuals/instructions

2-24 General.  These references provide additional information on anchoring and mooring equipment.  A ready
reference copy is in Appendix B.  Refer to both this manual and drawings listed' in Appendix A while performing
procedures in these manuals.

Component Document Title Manufacturer

Anchor winches Instruction Manual W.W.  Patterson Co.
830 Brocket St
Pittsburg, PA 15233
(412) 322- 2012

Gear motor Instruction Manual Electric Motors Corporation
Power Transmission Division
Dresser Industries
Anaheim, CA 92803
(714) 535-6061

Electric brake Instructions PT Components Incorportated
Stearns Division
120 North Broadway
Milwaukee, WI 53202
(414) 272-1100
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Section VI.  Manufacturers' warranties/guarntees

2-25 General.  Information on anchoring and mooring equipment warranties/guarantees is listed below.

Component Manufacturer Duration Coverage

Winches W.W. Patterson Co. 6 months* Materials, design &
830 Brocket St workmanship
Pittsburg, PA 15233
(412) 322- 2012

Gear motor Electria Motors Operation 1 year Material & workmanship
Power Transmission Div.
Dresser Industries
Anaheim, CA 92803
(714) 535-6061

* Six months from date of final acceptance, or a maximum of 12 months from date of shipment from factory.
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CHAPTER 3 TOWING EQUIPMENT

Section VII.  Description and data

3-1 Description

3-1.1 This equipment consists of components shown in Figure 3-1.  The towing bridle includes flounder plate, two
chains, four detachable chain links for attaching each chain to flounder plate and to shackles, and two bolt type shackles
for attaching towing bridle to barge padeyes.  Two padeyes provide attaching points for hooking towing bridle to barge.
This equipment is fabricated by the shipyard in accordance with drawings referenced in Appendix A.

3-1.2 This equipment is stowed in void 1 through a access hatch on the forward weatherdeck.  The bow crane is used
to move and handle the towing bridle.

3-2 Capabilities.  This equipment provides capability for towing barge to and from deployment site.

3-3 Limitations.  While this equipment is in use, barge cannot be towed in excess of 8 knots in Sea State 3 conditions.

3-4 Equipment specifications

a. Link, chain
Manufacturer Baldt, Inc.
CAGEC 83644
Part no. Not available
Type Detachable
Size 15/16 to 1 3/8 in. nominal
Material Steel
Quantity 4

b. Chain
Federal specification RR-C-271
CAGEC 81348
Part no. Type I, grade C, class 1
Type Welded
Size 1 1/4 in. nominal
Length 50 ft
Material Alloy steel
Quantity 2

c. Shackle
Federal specification RR-C-271
CAGEC 81348
Part no. Type IV, class 6
Type Bolt
Size 1 5/8 in. nominal
Quantity 4

d. Flounder plate
Part no. 13226E1918
CAGEC 97403
Specification ASTM 36
Type Plate, 2-in. stk
Material Steel
Quantity 1
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Figure 3-1.  Towing Equipment Installation
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3-5 Items furnished

3-5.1 Components installed as part of the towing equipment are listed on the parts list of drawings referenced in
Appendix A and in the Components of End Item List in TM 55-1930-209-14&P-20.

3-5.2 Common and bulk items onboard are listed in the Expendable Supplies and Materials List in TM 55-1930-209-
14&P-20.

3-5.3 Repair parts and special tools onboard are listed in the Repair Parts and Special Tools List in TM 55-1930-
209-14& P-18.

3-6 Items required but not furnished.  Towing vessel must be obtained from commander of terminal operating area
where barge is operating or from commander providing support for the barge.

3-7 Tools and test equipment.  Use existing tools and equipment onboard.  A complete list of tools and test
equipment onboard is in the Tools and Test Equipment List in TM 55-1930-209-14&P-18.

Section VIIl.  Description of operation

3-8 General.  This towing equipment is used primarily for open-water tows by either commercial or military tugs.  For
shorter moves and within congested areas or in close waters, the barge is normally moved by a tug with the barge “on
the hip" (see TM 55-1930-209-14&P-1).

Section IX.  Operating instructions

3-9 Towing bridle installation

a. Remove towing bridle from forward storage in void 1.

(1) Activate bow crane by following procedures in TM 55-1930-209-14&P-13.

(2) Open void 1 towing bridle access hatch.

(3) Hook bow crane cable hook into flounder plate of towing bridle in void 1 storage area.

CAUTION

Make sure flounder plate clears sides of access hatch.

(4) Make sure long dimension of flounder plate is vertical so plate will clear void 1 access hatch.  Lift flounder
plate out of void 1 storage.

(5) Continue lifting until towing bridle shackles are free of access hatch.

(6) Lay towing bridle on deck and remove crane cable hook from flounder plate.

b. Attach towing bridle shackles to barge tow padeyes.

(1) Use nut and bolt to attach shackles to padeyes on port and starboard corners of forward weatherdeck.  Make
sure each nut is tight.

(2) Secure nut with a cotter pin inserted in bolt hole.  Bend it 90 degrees to make sure it cannot slip out

(3) Attach anchor cable to chain link, close to flounder plate before the tug boat receives the tow line.
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c. Reattach bow crane cable hook to flounder plate.  Raise and hold plate at working level while attaching tow line,
or pass flounder plate to tug to attach tow line.  Remove crane cable hook.

d. When passing tow chain to the tug boat, freefall the anchor winch cable that is connected to tow chain.

CAUTION

Make sure installed towing bridle clears all deck equipment and anchors prior to
tug taking a pull on the tow line.

e. Close void 1 towing bridle access hatch.

f. Place bow crane in stowed position by following procedures in TM 55-1930-209-14&P-13.

3-10 Preparation for towing.  Trim barge to raise bow 9 inches above stern as indicated on draft marks and secure
the following:

a. Workboat, if being transported on barge.

b. All deck hatches and soft patches.

c. All deckhouse hatches, port lights, and doors.

d. All deck equipment machinery, including shore discharge hose reel, bridge crane outside extension (jib rail), and
anchors and winches.

e. All interior equipment machinery, including bridge crane and void 4 trolley hoists.

f. All loose equipment and repair parts.

3-11 Towing operations.  In towing operations, tug commander is towmaster and has final decision and responsibility
for:

a. Methods of towing and lashing.

b. Lighting and marking the barge.

c. Number of personnel, if any, on barge during tow.  Such personnel are under control of towmaster.

3-12 Towing bridle storage.  Upon completion of tow and when barge is secured, store towing bridle as follows:

a. Activate bow crane by following procedures in TM 55-1930-209-14&P-1 3.

b. After the tug boat drops the towing bridle, turn on the anchor winch attached to the tow chain.

c. Retrieve anchor winch until it is possible to hook bow crane to flounder plate.

d. Attach crane cable hook to flounder plate.  Use bow crane to bring plate to forward weatherdeck.

e. If tug personnel have not done so, remove tug tow line and hardware from flounder plate.

f. Remove rivet or cotter pin on each shackle nut and bolt, remove nut and bolt, and remove shackles from tow
padeyes.

g. Replace nut, bolt, and cotter pin/rivet in each shackle and tighten.  Always use a new cotter pin.

h. Open void 1 towing bridle access hatch.
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i. Inspect towing bridle as follows:

(1) Using bow crane to hold flounder plate at eye level, inspect plate and attaching hardware for twists, cracks,
or other damage or weaknesses.

(2) Lift towing bridle and inspect chains for cracks, twisted links, or other damage or weaknesses.

(3) Inspect shackles for cracks, twisted or bent metal.

j. If towing bridle is damaged or shows signs of possible weakness, tag bridle with red tag showing it is not
serviceable.  Notify intermediate support maintenance unit of requirement for repairing towing bridle.

k. Inspect towpads for cracks, excessive wear, broken welds and twisted or bent metal.  If either tow padeye shows
signs of damage or possible weakness, notify intermediate support maintenance unit of requirement for repairing
a towpad.

I. Using bow crane, suspend towing bridle over storage hatch and apply multipurpose, water-resistant grease (MIL-
G-24139) to shackles, chains, and plate.

m. Lower towing bridle into void 1 storage area.

n. Make sure long dimension of flounder plate is vertical so plate will clear storage hatch.  Lower flounder plate into
storage area.  Unhook bow crane cable hook.

o. Secure towing bridle access hatch.

p. Place bow crane in stowed position by following procedures in TM 55-1930-209-14&P-13.

q. Reattach anchor cable to anchor.

Section X.  Maintenance instructions
3-13 General

3-13.1 Maintenance concept

3-13.1.1 Unit level and Intermediate Direct Support and Intermediate General Support (IDS/IGS) maintenance on
towing equipment is performed onboard by barge crewmembers whenever possible.

3-13.1.2 IDS/IGS maintenance beyond capability of crewmembers is provided by a shore-based area support
maintenance unit.  This unit also determines if depot support maintenance is required.

3-13.1.3 Intermediate support maintenance is accomplished by replacing components or major end items.

3-13.1.4 Unless other intermediate support procedures are directed, IDS/IGS maintenance normally is provided by an
Army Transportation Corps floating craft intermediate support maintenance unit serving terminal operating area.
Components to be disposed of are processed by this unit.

3-13.1.5 Maintenance Allocation Chart (MAC) is in TM 55-1930-209-14 &P-18.  For maintenance of other equipment
onboard, consult appropriate manual.

3-13.2 Maintenance instructions.  Maintenance instructions are presented in the following paragraphs: Appendix C,
Preventive maintenance checks and services, paragraph 3-15, Maintenance procedures.
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3-14 Preventive maintenance.  See TM 55-1930-209-14&P-14, Appendix C for preventive maintenance
checks and services for the anchor, mooring and towing equipment.  See TM 55-1930-209-14&P-19 for complete
preventive maintenance checks and services for all ROWPU Barge Systems.

3-15  Maintenance procedures.  Replace damaged shackles, including hardware, detachable links, or sidle chain.
Always use a new cotter pin.  Notify intermediate direct support if other towing bridle components are damaged.
Intermediate direct support must repair or replace damaged components or replace towing bride as shown on Drawing
13226E1918.

NOTE

Welding must be in accordance with MIL-STD-278 class M-2.  Painting
must be in accordance with TB 43-0144.

Section XI.  Storage

3-16 General. If barge is to be placed in either unit administrative storage or depot long-term storage and procedures in
paragraph 3-12 have been followed when towing bridle was last used, no additional storage procedures are necessary.  If
procedures in paragraph 3-12 have not been followed, process towing brick for storage by following those procedures.
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APPENDIX A

REFERENCES

A-1 Drawings

US Army Belvoir Research, Development, and Engineering Center (97403)

13226E1905 Mooring System

13226E1918 Towing Arrangement

13226E1932 Electrical Power Schematic Diagram

13226E1935 Electrical Power System Layout

A-2 Painting

TB 43-0144 Painting of Vessels

A-3 Fire Protection

TB 5-4200-200-1 0 Hand Portable Fire Extinguishers Approved by Army Users

A-4 Demolition to Prevent Enemy Use

TM 750-244-3 Procedures for Destruction of Equipment to Prevent Enemy Use

A-5 Maintenance

DA PAM 738-750 The Army Maintenance Management System (TAMMS)

TM 9-214 Inspection, Care and Maintenance of Antifriction Bearings

TM 9-237 Welding Theory and Application

TB SIG 222 Solder and Soldering
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INSTRUCTION MANUALS

PATTERSON ELECTRIC WINCH

MODEL 65-10-6001

WITH LEVEL-WIND



W. W. PATTERSON COMPANY

JUNE 27, 1985

VSE CORPORATION P.O.-NO.  48515
U.  S.  GOV'T.  CONTRACT NO.  DAAK70-83-C-0108



ESTABLISHED CABLE ADDRESS
1858 "PATTERSON"

W.  W.  PATTERSON COMPANY

830 BROCKET STREET
PITTSBURGH, PA.  15233
TELEPHONE 412 322-2012

July 11, 1985

V.S.E.  Corporation
2550 Huntington Ave.
Alexandria, VA 22303

Reference:  Your PO No.  48515
Certificate of Compliance

Attention:  Bob Coyle,  Purchasing

Gentlemen:

WINCH TESTS

This is to certify that each of the four anchor winchessupplied against your Purchase Order No.  48515 has been tested
electrically, mechanically and functionally on our test stands and were found to be in complete compliance with the
requirements of your Exhibit A, Section 4.3,Test Methods.

See page 2 of our acknowledgement of your order for previously-agreed-upon substitution of our "standard" testing
method for that described in your original inquiry.  Basically, our system involves the working of two winches
simultaneously, one against the other, and where required,  using our Type 51 manual brake to induce rated and 150% of
rated loads on each winch in turn.  Results of these tests are attached.

WIRE ROPE CERTIFICATION

Also attached is a copy of the Manufacturer's Certificate of Examination and Test for the wire ropes mounted on each of
the four winches.

GUARANTEE

As required, all parts of each of these winches are guaranteed against defective materials, design and workmanship for a
period of six months from date of final acceptance, or a maximum of 12 months from date of shipment from our factory.

MANUFACTURERS OF STEAMBOAT RATCHETS • CONTAINER  LASHINGS • WINCHES



W.  W.  PATTERSON COMPANY
V.S.E.Corporation
July 11, 1985

STORAGE PROCEDURES

Each of the four winches has been securely mounted to heavy-duty pallets for shipment and storage prior to installation.
Gross pallet weight is approximately 7000-lbs.  and may be handled easily by a fork lift truck of sufficient capacity.  In
addition, each winch is fitted with "lifting eyes" so that winch and pallet may be lifted as a unit by overhead crane.

No special storage procedures are required: enclosed oil-bath gearing, extensive use of stainless steel for all shafts, tie-
rods, spacers, clutches, brake drum components and fasteners, plus successive applications of inorganic zinc primer,
catalyzed epoxy primer and silicone alkyde enamel (two coats) on all carbon steel components assure long-time
corrosion protection under all likely conditions

PERFORMANCE CHARACTERISTICS

As required, characteristics of the Model 65-10-600I-1" Electric Anchor Winch are as follows:

Rated Line Pull (2nd.  layer) ............................................................................................................................8000# prox.
Rated Line Speed (2nd.  layer) .......................................................................................................................24 fpm prox.
Drum Capacity .......................................................................................................................... 600 ft. of 1" dia. wire rope
Electric Brake  .....................................................................................................................................................105 lb. ft.
Power Supply ......................................................................................................................................... 10-HP, 208 volts,

3 phase, 60 Hertz,
TENV, 30-min. duty

Shock Load Capacity ...................................................................................................................................... 30-tons plus
Band Brake Capacity (Type 51)....................................................................................................................... 30-tons plus

PREVENTIVE MAINTENANCE

No matter how well constructed and protected, all machinery should have some preventive maintenance.  However, due
to the extremely infrequent use to which these anchor winches will be subjected, any cautionary procedures are minimal:

(1)  Lubricate the roller claims and sprockets after every voyage and before placing winches in operation;
(2)  Lubricate the diamond shaft and guide bars of the level-wind also;
(3)  Apply general purpose grease at all alemite grease

fittings;
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(4)  Before each voyage, secure wire rope and apply moderate tension with power or by hand.  This will forestall 
bird's-nesting of remaining wire rope on winch rope drum during voyage.

MECHANICAL INSTALLATION

Locate the winch on barge winch platform with center of rope drum lined up with center of barge fairlead.  Weld
all-around each 4"x4" x3/4" angle foot-mount 3/8" fillet.  Should winch ever need to be removed, simply take out bottom
stainless steel tie-rods and lift winch out of foot mounts.

ELECTRICAL INSTALLATION

These winches require a separate 120-volt, single-phase, power source for continuous operation of the moisture-
preventive heaters in the control panel, motor and electric brake.  (See schematic diagram in the panel and also in the
Technical Manual).

Power for the motor is 440-volts, 3-phase, 60 Hertz.  Both this power and the heater power should be connected to the
stainless steel NEMA TYPE.4X control panel enclosures with water-tight fittings.

START UP/SHUT DOWN PROCEDURE

No special actions are necessary for operation of the winch as delivered: the wire rope will already be tightly spooled on
the drum and level wind will be in proper position relative to the rope drums.

TO PAY ROPE OUT:  (a) Turn panel switch ON
(b) Depress FORWARD pushbutton while

pulling rope off drum.
(c) Depress STOP button to shut down

winch.
(d)  Turn panel switch OFF.

TO REEL IN ROPE:  (e) Turn panel switch ON.
(f) Depress REVERSE button to start

reeling in rope.
(g) Depress STOP to shut winch down.
(h)  Turn panel switch OFF.
(i)  

With this letter and other information added to the final version of this Technical Manual, we believe all requirements of
your order have now been met.

Thank you.
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INSTRUCTIONS

MODEL M65-10-600I ELECTRIC ANCHOR WINCHES

These PATTERSON Electric Anchor Winches operate and are maintained in the same manner as our experience-
proven, anti-corrosion, enclosed-gearing I-Series mooring winches.  Air, electric, and hydraulic powered versions have
been in service since 1969.

The Model M65-10-600I represents a major design advance over those previous models: All fasteners are stainless steel,
as are tie rods, spacer tubes, shafts, roller chain and sprockets, brake pawls and pawl springs, brake band components,
brake drum and internal brake ratchet gear.  Essentially, stainless steel has been used for anti-corrosion purposes
wherever feasible.  Remaining carbon steel components,  such as the main frame plates and motor base plate, have
been sandblasted to SSPC "near white" and primed with inorganic zinc before applying epoxy and enamel finish coats.

A further distinction of these anchor winches is the addition of a "level-wind" assembly to ensure proper spooling of wire
rope.  Of massive construction, this level-wind has been designed to withstand lateral forces that could result from strains
equal to the ultimate strength of the wire rope.  Again, the guide bars, diamond shaft and vertical and horizontal rollers
are stainless steel, as are the roller chain drive and sprockets.

Central to the proper operation of the level-wind is the large,  cylindrical butterfly pawl (LW-6) that rides in the grooves of
the diamond shaft (LW-5).  Made of a high strength aluminum-bronze alloy, AMPCOLOY No.  45 (228 BHN, 75/118
KIPS), this pawl is readily accessible from the top of the level-wind for lubrication or inspection purposes.

Adjustment of the level-wind's tranverse position with respect to the wire rope drum is achieved by means of a 4-jaw
clutch on the rope drum shaft extension.  Rotation of the disengaged male component (D-16) will result in the relative
displacement of spooled wire rope to level-wind.  (To rotate the male half of the clutch, the electric motor can be jogged
or the pull-up ratchet can be used with both electrical and mechanical brakes released).

These anchor winches are designed for bottom spooling.  That is, as viewed from in front of the level-wind, the reeling-in
action pulls the wire rope onto the underside of the rope drum.  Starting at the left flange, the wire rope progresses to the
right, as does the level-wind.
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But because the first layer spools onto a bare or non-grooved drum, a "right-lay" wire rope has been supplied with the
original winches.  This rope construction tends to provide a tighter, more closely spaced first layer of rope when working
from left to right and with the drum rotation described above.

Gearing of the basic winch is completely enclosed and runs in an extreme pressure 90-weight gear-lube.  Seals (H-2N,
D-10) in the 'No.  1 and No.  3 shaft bearing housings minimize contamination of this lubricant by green sea water or
other foreign elements.  A removeable access plate in the gear cover makes inspection of the gearing and lubricant quick
and easy.

All basic winch bearings are made of high-strength phosphor bronze.  Exterior bearings are grease-lubricated through
stainless steel Alemite fittings; the interior ones by the gear lubricant.

The 4-bolt, flanged housings of the No.  1 and No.  3 shafts, as well as the level-wind diamond shaft, are removeable to
facilitate bearing replacement in the field.  These removeable bearing housings also make possible complete on-site
disassembly of the entire winch with relative ease.

Sprockets and roller chain used on this winch are extremely heavy and strong for long, maintenance-free service and
should last the life of your winch.  But please-lubricate occasionally and expecially before you start to use the winch.

ABOUT THE ELECTRIC GEARMOTOR

The 10-HP DRESSER electric gearmotor is a totally-enclosed,  fan-cooled type with special insulation and other features
for marine use.  It is ready to use as shipped to you except that the breather plug should be installed in the gearhead (this
is attached to the motor along with the instruction tag).  Also,  please follow lubrication instructions of the manufacturer.

As an added protection against moisture and corrosion, this 10 HP, 440-volts,   3-phase, 60 Hertz motor has an
internally-mounted 120-volt, single-phase space heater that will maintain the temperature 10 to 20 degrees Celsius
above ambient.

Integral with the motor is a STEARNS, 105 lb.-ft., 87,000 Series self-adjusting electric disk brake.  Spring-applied and
"normally-on", this solenoid-released brake operates on 440-volts, single-phase and has a 110-volt, 25-watt space heater
to minimize the effect of condensation.  In addition,  naval brass friction disks have been substituted for the usual fiber
disks to also resist the effects of a salt-water atmosphere.
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ABOUT THE MECHANICAL BRAKE

A PATTERSON Type 51 brake is a key part of your anchor winch.  Because of this brake's unique construction, this
winch can be operated safely and surely, with or without power, with or without the electric brake.

POWER PULL-UP WITHOUT ELECTRIC BRAKE

(a) Tighten brake band
(b) Depress FORWARD pushbutton
(c)  Depress STOP button when proper tension is attained

The winch is now fully loaded and held by the semi-automatic,  mechanical Type 51 brake.  In this case the electric
brake, if operable, can act as a "back-up".  However, either brake is capable of holding normal loads, and can be used
individually or in unison.

POWER RELEASE:

(a) Loosen brake band (if manual brake has been applied)
(b) Pay out by reversing motor (if operable, electric brake releases automatically).
(c)  Depress STOP button to shut down winch

MANUAL PULL-UP:

(a) Disengage 2-jaw clutch on No.  1 shaft
(b) Tighten brake band
(c) Engage pull-up ratchet and turn in proper direction to tighten wire rope

MANUAL RELEASE:

(a)  Loosen brake band
(b)  Pay out with pull-up ratchet

BASIC WINCH MAINTENANCE

WINCH MAINTENANCE is characteristically simple.  All bearing surfaces are pre-lubricated at the factory.  However,
grease fittings have been provided for lubrication of all friction areas.  General purpose grease is sufficient.

BRAKE DETAILS:

(a) Brake band assembly bolted to winch frame
(b Ratchet gear keyed to shaft
(c)  Brake drum (with internal spring-loaded pawls) mounted on the ratchet gear hubs

Depending upon proper lubrication and the severity of usage,  it may become necessary at some time to replace the
pawls,
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ratchet gear or brake band.  Because the brake is somewhat complex, we recommend the following procedure when
inspecting or repairing it:

(a)  Unbolt and remove entire brake band assembly
(b)  Remove brake drum retaining washer
(c)  Slide brake drum and ratchet gear off shaft
(d)  Slide ratchet gear out of drum
(e)  Remove pawls and springs
(f)  Clean and replace any damaged or excessively worn parts

NOTE: Before re-assembly, coat working parts with a light
grade of motor oil--makes assembly easier.

RE-ASSEMBLY:

(a) Replace springs and pawls
(b) Align pawls so that sloping edges will engage sloping edges of ratchet gear teeth in final assembly (but keep
in mind the correct direction of rotation of the ratchet gear during pull-up)
(c) Push pawls into cavities and hold with dog-point

set screws mounted in face of drum near grease fittings
(d) Slide ratchet gear into drum bore
(e) Turn dog-point set screws back 1/2 turn only to free spring-loaded pawls.  These set screws also act as keys 

to keep pawls aligned correctly
(f) Replace brake assembly on winch
(g)  Grease pawls moderately

RECOMMENDED LUBRICANTS:

Winch Gear Case: SAE 90 AGMA 6EP (KEYSTONE WG-1)
Gearmotor Gearhead: Same as above
Exterior Winch Bearings:  General Purpose Grease (KEYSTONE

81 Lt.)

Butterfly Pawl:   Molybdenium Disulfide Paste Lubricant
(KEYSTONE MOLY 29)

Diamond Shaft: Same as above
Guide Rolls: Same as above

FINISH COATS:

1st coat: EZ-2 DIMETCOTE (INORGANIC ZINC)
2nd coat: Catalyzed Epoxy Tie-Coat Primer, MIL.  SPEC.  P-23377
3rd coat: Haze Gray Silicone Alkyd Enamel TT-P-490E
4th coat: Same as 3rd.
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In order to achieve CORRECT chain tension as shown in the third diagram, adjust top-plate bolts until maximum
back and forth chain movement (when pushed and pulled by hand) is between 3/4" and 1".

NOTE: Check tension periodically and at same time oil with brush or spout can.
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MODEL M65-10-600I-1" ANCHOR WINCH
PARTS LIST

QUANITITY ITEM PART NO.

1 Left Frame Plate P-1
1 Right Frame Plate P-2
1 Left Foot Mount F-1
1 Right Foot Mount F-2
1 Motor Base Plate M-1
12 Plate Tie Rods (St. St.) S-1
12 Plate Spacer Tubes (St. St.) S-2
1 Front Anti-Rack Plate AR-1
1 Rear Anti-Rick Plate AR-2

GEAR CASE COVER COMPONENTS

1 Gear Case Cover C-1
1 No.  1 Shaft Cover C-2
1 Intermediate Shaft Cover C-3
1 Drum Shaft Cover C-4
1 No.  1 Shaft Bushing. C-5
1 Drum Shaft Bushing C-6
1 Gear Lubrication Cover C-7
1 Gear Case Cover Gasket C-8
1 No.  1 Shaft Cover Gasket C-9
1 Intermediate Shaft Cover Gasket C-10
1 Drum Shaft Cover Gasket C-11
1 Gear Lubrication Cover Gasket C-12

NO.  1 SHAFT COMPONENTS

1 No.  1 Shaft (St.  St.) H-2
1 Removeable Bearing Housing H-21
1 Pinion Gear H-2A
2 Bushings H-2B
1 Pinion Gear Key (St.  St.) H-2C
1 Retaining Collar H-2D
1 Combination Female Clutch & Sprocket H-2R

(St.  St.)
1 Male Clutch (St.  St.) H-2E
1 Clutch Key (St.  St.) H-2F
1 Spacer (Pinion Gear) H-2H
1 Shifting Yoke H-2I
2 Yoke Bolts (St.  St.) H-2J
1 Pivot Nut and Bolt'(St.  St.) H-2K
1 Support Bar H-2L
2 No 1 Shaft Oil Seals H-2N
1 Spacer (Sprocket - St.  St.) H-20
1 Removeable Bearing Housing & Oil Seal H-22
1 Removeable Bearing Housing & Keeper Plate H-23
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QUANTITY ITEM PART NO.

BRAKE COMPONENTS

1 Brake Ratchet Handle Assembly B-1X
1 Brake Ratchet Key (St.  St.) B-1Y
1 Vise Screw (St.  St.) B-2
1 Left Hand Nut (St.  St.) B-2C
1 Right Hand Nut (St.  St.) B-2D
1 Brake Band (St.  St.) B-3
1 Top Angle Support (St.  St.) B-3A
1 Bottom Angle Support (St.  St.) B-3B
1 Backup Plate B-3C
1 Brake Drum (St.  St.) B-4
1 Brake Drum Ratchet Gear (St.  St.) B-4A
4 Pawls (St.  St.) B-4B
4 Springs (St.  St.) B-4C
1 Ratchet Gear Bushing B-4D
1 Drum Bushing B-4E
1 Key (St.  St.) B-4P
1 Brake Pull-up Ratchet Handle Assembly B-4G
1 Key (St.  St.) B-4G1
1 Bolt & Nut (St.  St.) B-4G2
1 Pawl B-4G3
1 Handle B-4G4
1 Ratchet Wheel B-4G5
1 Screw Thrust Bearing (Lower St.  St.) B-4H
1 Screw Thrust Bearing (Upper St.  St.) B-4I

NO.  2 SHAFT COMPONENTS

1 No.  2 Shaft (St.  St.) I-1
1 Spur Gear I-2
1 Pinion Gear I-3
2 Bushings I-4
2 Keeper Plates I-5
1 Collar I-6
2 Gaskets, Keeper Plate I-7

NO.  3 SHAFT COMPONENTS

1 No.  3 Shaft (St.  St.) D-1
1 Rope Drum D-2
2 Bushings D-3
1 Gear Spacer D-4
1 Keeper Plate D-5
2 U-BoltsD-;6
2 Drum Hub Keys (St.  St.) D-7
2 Gear Keys (St.  St.) D-8
1 Spur Gear D-9
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NO.  3 SHAFT COMPONENTS CONTINUED

2 Shaft Oil Seals D-10
2 Drum Thrust Washers (Bronze) D11
2 Drum Spacers (St.  St.) D-12
2 Shaft Bosses D-13
1 Boss Keeper Disk D-14
1 Level Wind Drive-Female/Clutch Sprocket D-15

(4 Jaw St.  St.)
1 Male Clutch (St.  St.) D-16
1 Male Clutch Key (St.  St.) D-17
1 Male Clutch Retaining Washer D-18
1 Retaining Bolt (St.  St.) D-19
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QUANTITY ITEM PART NO.

LEVEL-WIND ASSEMBLY

1 Drive Chain & Sprocket Guard L-W1
1 Lube Access Plate L-W1A
7 Bolts (St. St.) LW-1B
1 Clutch Shifting Yoke & handle LW-2
1 Clutch Handle Pivot Pin (St. St.) LW-3
1 Clutch Handle Lock Pin (St. St.) LW-4
1 Diamond Shaft (St. St.) LW-5
1 Butterfly Pawl (Al. Br.) LW-6
2 Diamond Shaft Bosses LW-7
1 Diamond Shaft Keeper Plate LW-8
1 Diamond Shaft Keeper Disk LW-9
2 Flange Bearings LW-10
1 Sprocket (Driven; St. St.) LW-11
1 Sprocket Retaining Washer LW-12
1 Sprocket Retaining Bolt (St. St.) LW-13
2 Guide Bars (St. St.) LW-14
4 Guide Bar Housings LW-15
4 Guide Bar Nuts (St. St.) LW-16
1 Traveling Roller Weldment LW-17
2 Vertical Rollers (St. St.) LW-17A
2 Horizontal Rollers (St. St.) LW-17B
4 Guide Bar Bushings LW-17C
2 Diamond Shaft Guide Bushings LW-17D
2 Upper Bushings, Vertical Rollers LW-17E
2 Lower Bushings, Vertical Rollers LW-17F
4 Bushings, Horizontal Rollers LW-17G
6 Roller Keeper Plates LW-17H
1 Butterfly Pawl Cap Plate LW-17J
28 Keeper Plate Bolts (St. St.) LW-17K
9 Alemite Grease Fittings (St. St.) LW-17L
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QUANTITY ITEM PART NO.

ROLLER CHAIN/SPROCKET COMPONENTS

1 Motor Shaft Sprocket (St.  St.) R-3
1 No. 1 Shaft Sprocket (St.  St.) H-2R
1 Strand Cotter Chain (St. St.) R-7
1 Sprocket Cover R-9

ELECTRIC GEAR MOTOR COMPONENTS

1 Electric Gear Motor EM-1
4 Tie Down Bolts (St.  St.) EM-1A
1 Key (St.  St.) EM-3
1 Winch Control Panel Complete (St.  St.) EM-4
1 Control Panel Mounting Plate EM-5
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W14 / Strip Heaters  *These heaters have parallel (side-by-side), not offset terminals.  WELLMAN



CUSTOMER: VSE CORPORATION
TO: Norshipco

ORDER NO: PO 58515  S/0  2912
DATE OF ORDER: 4-8-85
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MODEL NO: 65-10-600I Elec. Anchor

Winches w/ Level-wind
WINCH SREIAL NO: 053085-8-8
DRESSER USED ELECTRA MOTOR:

FRAME NO: EBM 213 TV 500AY
MODEL NO: 3E 33173XE

STEARNS BRAKE:
MODEL NO: 1-087-082-00-053
SERIAL NO: BZ-A00373



TM 55-1930-209-14&P-14

APPENDIX B

MANUFACTURERS' SERVICE MANUALS/INSTRUCTIONS

Component Document title Manufacturer

Anchor winches Instruction Manual W.  W.  Patterson Co.
830 Brocket St
Pittsburgh, PA 15233
(412) 322-2012

Gear motor Instruction Manual Electric Motors Corporation
Power Transmission Division
Dresser Industries
Anaheim, CA 92803
(714) 535-6061

Electric brake Instructions PT Components Incorporated
Stearns Division
120 North Broadway
Milwaukee, WI 53202
(414) 272-1100

B-1/(B-2 blank)
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APPENDIX C

Preventive maintenance checks and services (PMCS) for the Anchor, Mooring and Towing
System

C-1 Introduction to PMCS

NOTE

TM 55-193020914&P-19 contains PMCS for all systems ROWPU Barge.
This appendix contains only PMCS for the Anchor, Mooring and Towing
System

a. General.

(1) Systematic (B) before, (D) during, (A) after, and scheduled periodic PMCS are essential to ensure that the
Reverse Osmosis Water Purification Barge is in operational readiness at all times.  The purpose of the
PMCS program is to discover and correct deficiencies and malfunctions before they cause serious damage
or failure of the barges and their support systems.  An effective PMCS program requires that operators report
all unusual conditions noticed before, during and after operation as well as while performing periodic PMCS.
All deficiencies and malfunctions discovered during maintenance inspections must be recorded, together with
the corrective action taken, on DA Form 2404 (Equipment Inspection and Maintenance Worksheet).

(2) A schedule for preventive maintenance inspections and service should be established and adhered to. When
operating under unusual conditions, such as extreme heat or cold, it may be necessary to perform PMCS
more frequently.

(3) The PMCS items have been arranged and numbered in a logical sequence to provide for greater efficiency
and the least amount of downtime required for maintenance.

b. PMCS columnar entries.

(1) Item Number Column.  Checks and services are numbered in chronological order regardless of interval. This
column is used as a source of item numbers for the 'Item Number" column on DA Form 2404, Equipment
Inspection and Maintenance Worksheet, in recording results of PMCS.

(2) Interval Column.  The interval columns tell you when to do a certain check or service: before, during, or after
operation.  Sometimes a dot may be placed in more than one interval column which would mean you should
do the check or service at each of those intervals.

(3) Item to Be Inspected Column.  This column lists the common name of the item to be inspected such as 'Air
Filters.'

(4) Procedures Column.  This column tells you how to do the required checks and services.  Carefully follow
these instructions.

(5) Equipment is Not Ready/Available if Column.  This column tells you when and why your equipment cannot
be used.

NOTE
The terms "Ready/Available" and "Mission Capable" refer to the same status:
equipment is on hand and is able to perform its combat missions. (See DA
PAM 738750).

C-1



TM 55-1930-209-14&P-14

(6) Increased Inspections.  Perform weekly as well as Before Operations PMCS if:

(f) You are the assigned operator and have not operated the item since the last weekly PMCS.

(g) You are operating the item for the first time.

(7) Leakage definitions.  In checking for fluid leaks, the following leakage definitions apply to all ROWPU barges
and barge equipment, product water, and seawater leakage by class type.

(a) Class I - Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.

(b) Class II - Leakage of fluid great enough to form drops, but not enough to cause drops to drip from the
item being checked/inspected.

(c) Class lIl - Leakage of fluid great enough to form drops that fall from the item being checked/inspected.

CAUTION

Equipment operation is allowable with minor leakages (Class I or II).
However, the fluid level or operating pressure of the item being
checked/inspected must be considered.  When in doubt, notify the shift
leader or bargemaster.

When operating with Class I or Class II leaks, continue to check fluid
levels as required by PMCS and operating instructions.

(8) The following fuel and hazardous material leakage procedures apply for any fuel, chemical, or bilge system.

WARNING

Class I, II or lIl leaks or seepage occurring in a fuel, chemical, or bilge
container, tank, line, piping, or valve can cause fire or health hazards.

(a) If any leaks or seepage from a fuel, chemical, or bilge container, tank, or fluid line is detected, it must be
immediately reported to the shift leader or bargemaster for corrective action.

(b) To prevent combustible or toxic fumes from collecting or contaminated material from spilling, exercise
extreme caution after detecting leaks or seepage of flammable or hazardous material.

c. Continuous operation.  When equipment must be kept in continuous operation for extended periods of time,
check and service only those items that can be checked and serviced without disturbing operations.  Perform
complete checks and services when the equipment can be shut down.

d. Maintenance log.  Always record the time and date of PMCS, any deficiencies noted, and corrective action taken
in the PMCS log book.
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C2 Major components.  The anchor, mooring, and towing system consists of anchor winches, anchors, turnbuckles
with jamnuts, fairleads, winch wire rope, winch electric gear motors, and ropes.  The major components for this system
are listed in Chapter 1.  Also listed are basic functions and location on the barge for each component.

C-3 Anchor mooring and towing equipment system description.  This system provides a four-point anchoring
system to hold the barge in a fixed offshore position while processing water and for mooring the barge at pierside or to
another vessel.  When the seabottom provides firm anchor holding, this system is capable of holding the barge in an
offshore position in a Sea State 3 condition in depths not exceeding 50 feet.

C-3.1 Anchoring system has four electrically powered winches, two on the bow and two on the stern, each with 600 feet
of 1-inch wire rope (cable) hooked to a 1 000-pound Danforth type anchor.  Winches have both manually and electrically
operated brakes.

C-3.2 Each winch is powered by a 10 hp Dresser electric gear motor in a totally enclosed housing specifically designed
for maritime use.  For added protection against moisture and corrosion, the motor has an internally mounted 120 V,
single phase electric space heater that will maintain internal temperature between 38 to 55 degrees F depending upon
outside ambient temperature.  This motor drives the winch through a drive chain and gears which are running in lubricant
in a sealed housing on the side of the winch frame.

C-3.3 Within the motor housing is a Stearns 1 Osft-lbs self-adjusting electric disc brake.  This brake is always on
except when voltage applied to a solenoid depresses the spring and allows the disc and motor to turn freely.  For anchor
winch manual operation (without power), this solenoid operated electric brake is manually turned off.  This brake has a
120 V, 25-watt space heater to minimize adverse effects of condensation.  To work in a saltwater atmosphere, this brake
has naval brass friction discs instead of the usual fiber discs.

C-3.4 Each winch is designed so reeling-in action pulls cable onto the drum underside (bottom-spooling) and is
equipped with a heavy duty levelwind assembly to ensure proper spooling of cable.  To assist in spooling cable onto the
nongrooved drum, each winch uses only 'right-lay" cable (wire rope).

C-3.5 Each winch has electrical controls including an ON/OFF switch, an OUT button, an IN button, a STOP button,
and a RESET button.  Manual controls provide for engaging/disengaging levelwind mechanism, operating manual drum
brake, and selecting either manual or electrical power for the winch.

C-3.6 The manual method of operating the winch, when selected, may be used to allow anchor to free-fall.  This is not
recommended.  Anchor cannot be manually retrieved with this system.  With two ship service generators providing
electrical power, a manual backup system with full capability is not considered necessary.

C-3.7 Each winch cable passes through a fairleader before attaching to the anchor.  This prevents the anchor cable
from becoming entangled with other equipment on the weatherdeck.

C-3.8 Anchoring and mooring system components are listed in Chapter 1.
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Table C-1.  Preventive Maintenance Checks and Services for Anchor, Mooring, & Towing Equipment
B-Before D-Daily Q-Quarterly
D-During W-Weekly S-Semiannually
A-After M-Monthly A-Annually

Item INTERVAL Item Procedures Check For Equipment Is Not
No. To Be And Have Repaired Or Ready/Available

B D A D W M Q S A Inspected Adjusted as Necessary

ANCHOR,
MOORING,
AND TOWING
EQUIPMENT

WARNING

Be sure electrical power Is OFF before per-
forming maintenance or repair on this sys-
tem.  OPEN circuit breakers.  Redtag circuit
breakers or motor controller with
"WARNING - DO NOT ACTIVATE.  REPAIRS
BEING MADE." Observe safety precautions
listed at the beginning of this manual and In
manufacturers' manuals/instructions.

1 * * * Anchoring a. Visually check each anchor, exposed Anchor, cables
Components cable and connections, fairleader, and connections,

anchor winch for damage (all items fairleader
located on weatherdeck).  If damaged, and/or anchor
notify shift leader or bargemaster so winch damaged.
repairs can be made.  If not operational,
modify anchoring procedures to adjust
for nonfunctioning anchor winch.

* * b. Use grease gun with extender to lubri-
cate each winch and fairleader as fol-
lows:

1) Eight grease fittings on fairleader
(two on each of four rollers).

2) Eleven grease fittings on levelwind
traveler (two on each of four rollers
and three on top of Barge 1 traveler).
On barges 2 and 3, traveler has four
fittings on top.

3) One grease fitting on gear case (out-
board) side.

4) Two grease fittings on brake (inboard)
side (one on levelwind release mecha-
nism, one on water end of cover on
levelwind gears).

5) Three fittings on inside shaft behind
the manual/power selector.
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Table C-1.  Preventive Maintenance Checks and Services for Anchor, Mooring, & Towing Equipment
(Continued)

B-Before D-Daily Q-Quarterly
D-During W-Weekly S-Semiannually
A-After M-Monthly A-Annually

Item INTERVAL Item Procedures Check For Equipment Is Not
No. To Be And Have Repaired Or Ready/Available

B D A D W M Q S A Inspected Adjusted as Necessary

6) Levelwind compound helix shaft and
guide bars.

* c. Check oil level in gear motor reduction
box as follows:

CAUTION

If unit has been In storage, gear motor
reduction box may be full of oil and must
be drained to operating level prior to
operation.

1) Remove gearbox breather plug/oil
filler plug near top of gearbox.

2) Remove gear oil check plug near top
of gearbox end of unit.  Oil should be
level with bottom of check hole.

3) If overfull from storage requirements
allow excess oil (about 3 qt.) to run
out of check hole into a container.
When oil stops flowing, replace plug.
Dispose of excess oil into bilge sys-
tem.

4) If oil level is lower than bottom of
check hole, add oil through breather
and oil filler plug on side of gearbox
until oil flows out of check hole.  Use
nontoxic rust-inhibiting gear oil,
AGMA No.  7.  Replace both plugs.

5) Check gearbox breather plug/oil filler
plug on side near top of gear motor
reduction box.  Screw inner portion of
plug 'out' to uncover breather holes.
Make sure breather holes are not cov-
ered with paint.

* * d. Check oil level in gear case on outer side
of winch as follows:

1) Unscrew oil level plug just below cen-
ter line of gear case.  Oil should be
level with bottom of hole.

2) Remove gear lube access plate above
oil level check hole.
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Table C-1.  Preventive Maintenance Checks and Services for Anchor, Mooring, & Towing Equipment
(Continued)

B-Before D-Daily Q-Quarterly
D-During W-Weekly S-Semiannually
A-After M-Monthly A-Annually

Item INTERVAL Item Procedures Check For Equipment Is Not
No. To Be And Have Repaired Or Ready/Available

B D A D W M Q S A Inspected Adjusted as Necessary

3) Add 90 weight gear oil until it runs out
of hole.

4) Replace oil level plug in hole.

5) Replace access plate.

* e. Change oil in gear lube on outer side of
winch.

1) Gearcase oil should be warm but
winch not in use.

2) Remove gear lube access plate and oil
drain plug.  Catch oil in container and
empty into sludge tank.

3)  Replace oil drain plug.

4) Remove oil level plug.

5) Fill with 90 weight gear oil until it runs
out oil level hole.

6) Replace oil level plug.

7) Replace gear lube access plate.

* f.  Change oil in gear motor reduction box.

1) Run motor a short time to warm gear
motor oil.  Turn off motor.

2) Remove gearbox breather plug/oil
filler plug and gear oil drain plug.
Catch oil in container.  Dispose of oil
into sludge tank.

3) Replace gear oil drain plug.

4) Remove gear oil check plug.

5) Add oil thru oil filler plug until it runs
out of gear oil check plug hole.  Use a
nontoxic rust-inhibiting warm gear oil,
AGMA NO.  7 compound, suitable for
ambient temperatures of 50° to 1400 F.

6) Replace gear oil check plug and gear
box breather plug/oil filler plug.
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Table C-1.  Preventive Maintenance Checks and Services for Anchor, Mooring, & Towing Equipment
(Continued)

B-Before D-Daily Q-Quarterly
D-During W-Weekly S-Semiannually
A-After M-Monthly A-Annually

Item INTERVAL Item Procedures Check For Equipment Is Not
No. To Be And Have Repaired Or Ready/Available

B D A D W M Q S A Inspected Adjusted as Necessary

* * * g Apply multipurpose, water-resistant
grease (MILG-24139) on anchor cable
fairleader rollers, and all exposed,
unpainted surfaces.

CAUTION

During anchor retrieval, If winch panel
circuit breaker trips several times dur-
lng operation, this may indicate a
wrong recovery method.  Continuing
to operate winch under these conditions
will damage winch motor.

* * h. Check condition of cable as it is pulled Drum cable is
into drum.  If cable is frayed, smashed, or frayed, smashed,
cut, note location on drum and notify shift or cut.
leader or bargemaster so repairs or
replacement can be done.

* * * i. Remove rust and corrosion.  Clean and
touchup all painted surfaces in accor-
dance with TB 43-0144.

* j. Make sure power panel 3 (120 Vac) cir-
cuit breaker 11P13 is closed (ON) to
provide heat to electric motors and
brakes to combat moisture and corro-
sion.

* * k Visually check electric winch motors, Wiring is frayed
motor controllers, and wiring for damage or damaged.
or malfunction.  Report deficiencies to
shift leader or bargemaster for corrective
action.

* l. Check winch manual brakes to assure Brake bank is
brake bank is properly fastened and not excessively
excessively worn. woM.

* m. Check and clean all electrical comipo-
nents and wiring.

C-7/(C-8 blank)
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