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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 300WPB-3, NSN 1930-01-234-2165. This manual consists of twenty-one volumes.

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.

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.

VOLUME 2 -- SEAWATER SYSTEM

This volume describes operation and maintenance of the seawater system which supplies seawater to the
Reverse Osmosis Water Purification Units (ROWPUSs) 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.

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)!

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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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.

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.

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.

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.

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.

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.

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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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.

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

17.

18.

19.

20.

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.

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.

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.

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 Il 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 CO, 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.

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.

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

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

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.

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

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 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 VI 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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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-Ibs 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 2-1P. 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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Component Qty
Anchor winch right-hand 2
Anchor winch left-hand 2
Fairleads 4
Anchors 4
Chocks (Barge 1 only) 4
Bolsters 4

Component t
Lomponent

Bitts 4
Cleats 4
Cleats 8

2-4 Performance characteristics

a. Anchor winches
Rated line pull (2d layer)
Rated line speed (2d layer)
Drum capacity
Shock load capacity
Band brake capacity
2-5 Equipment specifications

a. Anchor

Supplier
CAGEC
Part no.

Type

Material
Quantity

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

Table 2-1. Anchoring Components

Function
Anchor deployment
Anchor deployment

Cable routing

Anchoring barge

Not used

Stowing anchors

Location

1 & 3, bow starboard corner, stern port corner

2 & 4 bow port corner, stern starboard corner

Two on stern, two on bow, paired with
anchor winch and cable

Two on stern, two on bow, attached to
anchor cable and stowed on bolsters

Two on bow corners, two on stern corners

Two on bow near winches, two
on stern near winches

Y0 Y0Y0YY0YaYaYaYaYaYaYaY2YaYaYa

Table 2-2. Mooring Components

Function

Mooring barge

Mooring barge

Mooring workboat

Location

Two on port weatherdeck, two
on starboard weatherdeck.

Two on port weatherdeck, two
on starboard weatherdeck

Four on port weatherdeck, four
on starboard weatherdeck

Y0 Y2Y0YaY2YaYaYaY2YaYsY2Y2YaYaYa

8000 Ibs (approx)
24 fpm (approx)
105 Ib/ft

30 tons (plus)

30 tons (plus)

Washington Chain and Supply Co. Inc.

50194

Not available

1000-4b standard Danforth w/ 1 in.
bending shackle, swivel & No.2
detachable anchor connecting link
Cast steel

4
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Turnbuckles with jamnuts
CAGEC

Federal specification
Size

Class

Type

Part no.

Form

Material

Finish

Quantity
Fairleads
Manufacturer
CAGEC

Type

Part no.
Quantity

Winch wire rope
Part no.
Supplier
CAGEC

Size

Length

Quantity
Anchor winches
Manufacturer
CAGEC

Model no.

Type
Part no.
Quantity

Winch electric gear motors
Manufacturer

CAGEC
Part no.
Rating
Type
Quantity
Rope
Supplier
Part no.
CAGEC
Size
Material
Strength
Quantity

2-3
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81348

FF-T-791

7/8 X 12 in.

7

1

FF-T-791 CL7TY1
1

Steel

Zinc coated

4

A. C. Hoyle Co.
16288

4 rollers

Model 475

4

RR-W-410, type llll, class 3
W.W. Patterson Co.

77134

1inch

600 ft

4

W.W. Patterson Co.

77134

65-106001-1

Right-hand or left-hand w/ levelwind,

10 Hp motor & auxiliary mechanical brake
W-1 02183-IL

W-102183-IR

4 total: 2 right-hand,

2 left-hand

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

95779

W-102183-1 R

10 Hp, 440 Vac, 60 Hz, 3 ph

Enclosed marine type

4 total: 2 right-hand, 2 left-hand

McMaster-Carr Supply Co.
3828T17

39428

1/2 in.

Dacron

5750 Ib breaking

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 Il. 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|Eigure 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 (se€ 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 (sed 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 (seé 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 (sed 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.

2-4



ANCHOR WINCH POWER ON/OFF SWITCH

SUPPLIES POWER TO ANCHOR WINCH CONTROL

PANEL FROM SWITCHBOARD DISTRIBUTION

TM 55-1930-209-14&P-14
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Figure 2-1. Anchor Winch Control Panel

2-5



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

BRAKE RELEASE KNOB

PUSH IN TO ACTNAT(;Z ELECTRIC BRAKE
PULL OUT TO DEACTIVATE ELECTRIC BRAKE

105 FT LB. ELECTRIC BRAKE

10 HP ELECTRIC GEAR MOTOR

/ ' - CHAIN &
: ' SPROCKET
GUARD

GEAR LUBE ACCESS PLATE

GEAR ENCLOSURE

WINCH MANUAL/POWER CLUTCH
CLUTCH SHIFTING HANDLE
(STBD BOW AND PORT STERN)

e ———lp
ENGAGE DISENGAGE

(PORT BOW AND STBD STERN)

—>
ENGAGE DISENGAGE

— —————

NOTE: ANCHOR WINCH CONTROLLER NOT SHOWN

Figure 2-2. Outer Side of Anchor Winch
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Figure 2-3. Inner Side of Anchor Winch
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a.

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

Prestart procedures

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.

On switchboard, make sure circuit breaker PIO 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.

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

Check oil level in gear motor reduction box (sed 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.

2-8
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GEARBOX BREATHER PLUG &
OIL FILLER PLUG

GEAROIL
CHECKPLUG

GEAR OIl.
DRAIN PLUG

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 , 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 (Eigure 2-3).
d. Activate electric brake (Eigure 2-2) by pushing selector knob in.

e. Push black FORWARD (OUT) button[(Eigure 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 buttor{ (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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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.

g.
h.

2-13

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.

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

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.

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.
Using ratchet handle, loosen manual drum brake until anchor or other force pulls cable from winch drum.
Regulate and control pay out of cable by adjusting amount of drag that brake is applying to winch drum.
Stop anchor winch by tightening manual brake drum.

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

Shutdown procedures

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

a.
b.
c.

d.

On anchor winch control panel (Eigure 2-1), turn ON/OFF switch to OFF.
Make sure electric brake is engaged by pushing in on electric brake release knob [Eigure 2-2).
Set mechanical brake by turning ratchet handld_(Eigure 2-8) until brake drum is tight.

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.

b.

On anchor winch control panel , turn ON/OFF switch to OFF.

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

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

. 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.
2-11
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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.

* Qutside ROWPU space starboard door on weatherdeck.
*  Qutside ROWPU space port door on weatherdeck.
* Inside ROWPJU space port door to weatherdeck.
* Qutside 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

2-15 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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FORWARD
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Figure 2-5. Location for Controls for Emergency Shutdown Systems
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Section Ill. 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, 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.

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. Sez TM 55-1930-209-14&P-19 ffor
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
2-19.36.3
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[paral
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 1.3
c. Hub loose, shifted on c. Tighten set screw
shaft
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Condition

4. If electric brake hums,
solenoid pulls in slowly
or coil burns out, check
the following:

5. If electric brake is noisy
during stopping

6. Brake heater inoperable
(no heat)

7. Chain drive noisy, slips

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

Table 2-3. Anchor Winch Troubleshooting (continued)

Possible Cause

d.

Hub not clean; discs
don't slide freely

Are controls which

govern start of braking
cycles operating properly?
Pressure spring may be
improperly assembled or
broken

Solenoid air gap adjusted
incorrectly

Solenoid actuation and
condition of coil

Solenoid air gap
excessive

Low voltage at coil

Shading coils may be
broken

Plunger guides may be
excessively worn. Plunger
rubs on solenoid frame
laminations

Solenoid dirty

Solenoid mounting
screws loose

Outside diameter of the
friction disc(s) rubbing
on the inside diameter of
the endplates

Bad motor bearing

Input power faulty

Heat strip defective
Out of adjustment

Needs lubrication

2-15

Suggested Action

d.

Clean system (see CAUTIONS)

Check input power to solenoid

Check spring. If broken, replace
brake assembly; see para
2-19.3.1

Check and adjust if needed; see

para 2-19.3|1.2

Check linkage for binding. Do
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; se
[2-19.311.3

Adjust air gap; see para
2-19.3.1.2

Check voltage input at coil
Replace brake assembly; see
para 2-19.3|1.3

Replace brake assembly; see
para 2-19.3|1.3

Clean solenoid (see CAUTIONS)

Tighten screws and set
alignment

Replace brake assembly
and check shaft alignment.
File inside diameter to fit

Replace motor

Test heater;

sed para 2-19.316

Replace heat strip
Make adjustment 3/4 into 1 in.
Seed para 2-19.312

Lubricate periodically;
sed_pata 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 sed 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
[paia 219313
9. Unable to adjust with a. Brake pawls and pawl a. Replace pawls and springs;
ratchet gear lever springs worn seq para 2-19.3|3
b. Needs lubrication b. Lubricate; se¢ para 2-19.2|
c. Brake band worn c. Replace brake band; see
para 2-19.3|3

2-19

2-19.1

Y0¥ YaYaYaYaYaYaYaYaYaYaYsYaYaYaYa
Maintenance procedures

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.

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.

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.

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.

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.

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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CABLE TERMINAL

INSULATOR

a (T o,

(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 assignhed 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 Ib-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 Eigure 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 1V, 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) (sée Eigure 214) 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-Ib
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-Ibs in cast iron

endplate. Be sure that assembly is mounted with the solenoid in a vertical position (plunge above frame)
same a$ 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[Figurel
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
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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.

b.

J-

For anchor winch operating instruction refer to[paragraph 2-9.|
Secure anchor directly to padeye on fairlead using turnbuckle.
Slowly unwind cable from drum until anchor cable is loose.
Disconnect old cable from anchor shackle.

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.

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

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

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.

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

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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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."

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.

Check fuse. Replace if necessary.

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.

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.

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.

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).
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(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 12, 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 1A1l. 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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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.

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).

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.

b.

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.
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
Figure 2-10

and X2 for 115 Vac (see

a.

. If voltage is not 115 Vac, go to step (3). If voltage is 115 Vac, go to step c.

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.

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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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 plulg (Figure 214) 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 i 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 |, 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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TOW PADEYES

SHACKLE
BOW CRANE
RETRIEVING LINE
u FLOUNDER PLATE
A\ ACCESS HATCH FOR
STORING TOWING BRIDLE
IN VOID 1
|-
BARGE BOW DETACHABLE
LINKS
DECKHOUSE SHACKLE
NOT TO SCALE

TOW PADEYES

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 ini 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. Allinterior 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.

0. Secure towing bridle access hatch.
p. Place bow crane in stowed position by following procedures in|TM 55-1930-209-14&P-13.
g. 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 irl_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)
™™ 9-214 Inspection, Care and Maintenance of Antifriction Bearings
T™ 9-237 Welding Theory and Application

TB SIG 222 Solder and Soldering

A-1/A-2 blank)
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ESTABLISHED CABLE ADDRESS
1858 ‘ PATTERSON ) "PATTERSON"

v
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
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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-Ibs. 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 65-10-600I1-1" Electric Anchor Winch are as follows:

Rated LiNe PUIl (2N, TAYEI) ...ttt e e e e et ettt e e e e e e e et bbb e e e e e e e e eebbba e e e aaaaeenrbnnnns 8000# prox.
Rated LiNe SPEeA (2NA. AYEI) ...uuieiii it ettt e e e e e e ettt e e e e e e e e ettt e e e e e e eeanaaaas 24 fpm prox.
(D g0 0  ROFT o= Tox | TR PUUPPUPPIN 600 ft. of 1" dia. wire rope
EIECHC Brake ... 105 Ib. ft.
Lo TS U o] o] Y TSP 10-HP, 208 volts,

3 phase, 60 Hertz,

TENV, 30-min. duty

] plelo) (g WoT: To [ OF=T o - Tox | VAT 30-tons plus
Band Brake CapacCity (TYPE 5L).....uu ettt e e e ettt e ettt ettt oo e e e e e e ettt e e e e e e e e e etbba s e e e aeeeesbban e e aeaaeeennrnnnns 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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WINCH TEST

winen nervi, fAG6 = /0 = Lo/ DATE__ /0 [P
Test Methods & Results: : S

(1) NO LOAL: Run each winch under no load for 4/2 hour in each direction
. Check for abnormel heating (above 150°%) .

[0
L4

" WINCH SERTAL NO. DIRECTION . | HEATING
1T . U
O 3085-5 -8 1 For, oA
For.
30 Fe -6 - . - oY
Rev.
{/ - v QA
For,
L5820 35~ -8 — o¥ai
_ /7 Bov.. | Y
Qg 30 F5 -5 For. ' lae
Yy Rev, : QQ/f

(2) RATF. ICAD: Pull rated load 5 timee, with each winch, for a distance
of 20 feet. Record:load, time and ljnespeed.

WINCH SERIAL NO. ° wap M eme v LINE SPEEL
[ (1vs) (sec.) . (fpm)
ASIOXC— S -F1 Xaocd _ A5
. /" ' 2y
H ' . . e . . Q g
C - i ' 24
) ' &)
L OS30IC =8 -5 Xooo 23
i Z ' 24
i i ' 25




| 0530385 X=-& | ZJoocd A
- " 3y
i " | A2
i /! A3
- z Ay

(3) OVERLOAI: Pull at least 150% of rated load twice with each winch,

for a distance of
speed.

20 feet. Record load,time and line

WINCH SERIAL NO. LOAD TIME LINE SPEED
(1vs.) |, (sec.) (fpo)

O I05C-5-F] _JA 000 | 24

'- /1 24
053035-¢~F | Raco A 3
- % ‘1 22
05304678 | /dooo A2,
: ] ) Y 'j9
05305 ~-8~F | [Apon A A

" { 9\&

vie) PaNLDBLabl

brake,

: Disengage electric brake and manually tighten bLuud
Apply at least 150% of rated lpad to the winch.

Record the initial load, final load, and whether or not
the brake slipped during the one minute waiting period.

~IROL NC. INITIAL LOAD A FINAL LOAD INDICATED BRAKE CLIPFAGE
(1vs.) (lbs.)
c?ﬁ;agES”-1§13' {Qrovryqal Jéz;?hﬁfl Lz L,
. i} A1 vﬁnm ZQ: , éaa Lo L
: . .. \
530/.36‘-4"8 v,{U.L/oa . -~1_.~.§- Ol B2 V., 12
: ad 200 1 Adeeco L LBy
-2 | Ao L irood | ume
| 5 000 Nigoce | nee
053055 - &~F| )b o0 Fﬁ/ﬁ‘; Q2. | nawwf
"o, L @ .
747, 4050 1, 408 N P
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WINCH TEST

(%) ELECTRIC BRAKE: Disengage manual brake und engage electric brake. ..

WINCH SERIAL NO.

Apply at least 150% of rated load to the winch.
Record the initial load, final load, and whether
or not the electiric brake slipped during the one
minute waiting period. ‘

INITIAL LOAD , PINAL LOAD SLIPPAGE
. (lbvs.) i (1vs.) '
T IOXE™ 5 F 59}§,ac17 jlljgégﬁcD il
% 2, 020 - YA =S A 0
OFT0E5 =~ ~F 3\3\; oo Ad. 2 o0 UP0
7 ,Qdy<4gn{7 | é%&;uf%ﬁf\ Heaf
Boxe- 7~F | /6, 000 (5, Foo ) AUl
’ Loy d O /A 200 Honf
1©530 X5~ &-& /q', L0 Q0 [ . ALO Ao g
- il /9, 400 /9,00 A28
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72305

Test Certificate No. Form No. §

CERTIFICATE OF EXAMINATION AND TEST OF WIRE ROPE BEFORE BEING TA.KEN INTO USE
’ {
{

This certificate when properly executed by & competent person is accepted by the Government of the United States of
America as being in sccordance with the requirements of 46 CFR 91.25-25(s)3, 71.25-25()S, and 29 CFR 9.12(s).

Henxry Stewart Co,
Phila., Pa. 19125

Name and address of maker or supplier of ropdl

1% (8 x 600' long)

Diameter of rope
Number of strands - 6 : _
Number of wires por strand 24

Right Regular

Lay
Quality pf wire IPS, PRM, RRL, GALV. FC
Date of test of sample of rope 5/28/84

. Load at which sample broke _ 65,600 pounds

Safe working load, subject to any stated qualifymg conditions such as minimum pulley diameter, direct tensile load, etc.
5:1 design factor

Name and address of public service, association, company or firm making the examination and test
same

Position of signatory in public service, association, company or firm making the examination and test
supervisor

I certify that the sbove particulars are correct, and that the examination and test were carried out by a competent
person, o

. . ""‘f‘f ye (mm)%% /
Oute)___ 2/ 15/85 S

NOTE: For the purpose of this oartificsts a competent person is defined as s iumyor of a classification society o s responsible and
technically qualified smployes of the suppiies of wirs rope o¢ of a recognized testing laboratory or company.

*Delote what does not spply.

In substantial agroement with L L. O, Form No. §
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INSTRUCTIONS

MODEL M65-10-6001 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 Ib.-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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W. W. PATTERSON COMPANY PAGE 3 of 4

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:

(8) 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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W. W. PATTERSON COMPANY

ratchet gear or brake band. Because the brake is somewhat complex, we recommend the following procedure when
inspecting or repairing it:

(&) 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

EINISH 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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TENSIONING OF RNLLER CHAIN

PUSH
PULL

TOO TIGHT TOO LOOSE CORRECT

NO MOVEMENT ' TO MUCH 3/4°10 1~
MOVEMENT MOVEMENT

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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W. W. PATTERSON COMPANY

MODEL M65-10-6001-1" ANCHOR WINCH

PARTS LIST

ITEM

Left Frame Plate

Right Frame Plate

Left Foot Mount

Right Foot Mount

Motor Base Plate

Plate Tie Rods (St. St.)
Plate Spacer Tubes (St. St.)
Front Anti-Rack Plate

Rear Anti-Rick Plate

GEAR CASE COVER COMPONENTS

Gear Case Cover

No. 1 Shaft Cover
Intermediate Shaft Cover
Drum Shaft Cover

No. 1 Shaft Bushing.

Drum Shaft Bushing

Gear Lubrication Cover

Gear Case Cover Gasket

No. 1 Shaft Cover Gasket
Intermediate Shaft Cover Gasket
Drum Shaft Cover Gasket
Gear Lubrication Cover Gasket

NO. 1 SHAFT COMPONENTS

No. 1 Shaft (St. St.)

Removeable Bearing Housing

Pinion Gear

Bushings

Pinion Gear Key (St. St.)

Retaining Collar

Combination Female Clutch & Sprocket
(St. St)

Male Clutch (St. St.)

Clutch Key (St. St.)

Spacer (Pinion Gear)

Shifting Yoke

Yoke Bolts (St. St.)

Pivot Nut and Bolt'(St. St.)

Support Bar

No 1 Shaft Oil Seals

Spacer (Sprocket - St. St.)

Removeable Bearing Housing & Oil Seal
Removeable Bearing Housing & Keeper Plate

Page 1 of 5

PART NO.

P-1
P-2
F-1
F-2
M-1
S-1
S-2
AR-1
AR-2

C-1
C-2
C-3
C-4

C-6
C-7

C-9
C-10
C-11
C-12

H-2
H-21
H-2A
H-2B
H-2C
H-2D
H-2R

H-2E
H-2F
H-2H

H-2I
H-2J
H-2K
H-2L
H-2N
H-20
H-22
H-23
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W. W. PATTERSON COMPANY
ITEM

BRAKE COMPONENTS

Brake Ratchet Handle Assembly
Brake Ratchet Key (St. St.)
Vise Screw (St. St.)

Left Hand Nut (St. St.)

Right Hand Nut (St. St.)

Brake Band (St. St.)

Top Angle Support (St. St.)
Bottom Angle Support (St. St.)
Backup Plate

Brake Drum (St. St.)

Brake Drum Ratchet Gear (St. St.)
Pawls (St. St.)

Springs (St. St.)

Ratchet Gear Bushing

Drum Bushing

Key (St. St.)

Brake Pull-up Ratchet Handle Assembly

Key (St. St.)

Bolt & Nut (St. St.)

Pawl

Handle

Ratchet Wheel

Screw Thrust Bearing (Lower St. St.)
Screw Thrust Bearing (Upper St. St.)

NO. 2 SHAFT COMPONENTS

No. 2 Shaft (St. St.)
Spur Gear

Pinion Gear

Bushings

Keeper Plates

Collar

Gaskets, Keeper Plate

NO. 3 SHAFT COMPONENTS

No. 3 Shaft (St. St.)
Rope Drum

Bushings

Gear Spacer

Keeper Plate
U-BoltsD-;6

Drum Hub Keys (St. St.)
Gear Keys (St. St.)
Spur Gear

Page 2 of 5
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W. W. PATTERSON COMPANY

NO. 3 SHAFT COMPONENTS CONTINUED

Shaft Oil Seals

Drum Thrust Washers (Bronze)
Drum Spacers (St. St.)

Shaft Bosses

Boss Keeper Disk

Level Wind Drive-Female/Clutch Sprocket
(4 Jaw St. St.)

Male Clutch (St. St.)

Male Clutch Key (St. St.)

Male Clutch Retaining Washer
Retaining Bolt (St. St.)

Page 30of 5

D-10

D11
D-12
D-13
D-14
D-15

D-16
D-17
D-18
D-19
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W. W. PATTERSON COMPANY

ITEM

LEVEL-WIND ASSEMBLY

Drive Chain & Sprocket Guard
Lube Access Plate

Bolts (St. St.)

Clutch Shifting Yoke & handle
Clutch Handle Pivot Pin (St. St.)
Clutch Handle Lock Pin (St. St.)
Diamond Shaft (St. St.)
Butterfly Pawl (Al. Br.)

Diamond Shaft Bosses
Diamond Shaft Keeper Plate
Diamond Shaft Keeper Disk
Flange Bearings

Sprocket (Driven; St. St.)
Sprocket Retaining Washer
Sprocket Retaining Bolt (St. St.)
Guide Bars (St. St.)

Guide Bar Housings

Guide Bar Nuts (St. St.)
Traveling Roller Weldment
Vertical Rollers (St. St.)
Horizontal Rollers (St. St.)
Guide Bar Bushings

Diamond Shaft Guide Bushings
Upper Bushings, Vertical Rollers
Lower Bushings, Vertical Rollers
Bushings, Horizontal Rollers
Roller Keeper Plates

Butterfly Pawl Cap Plate
Keeper Plate Bolts (St. St.)
Alemite Grease Fittings (St. St.)

Page 4 of 5

PART NO.

L-w1
L-W1A
LW-1B

LW-2

LW-3

LW-4

LW-5

LW-6

LW-7

LW-8

LW-9
LW-10
LW-11
LW-12
LW-13
LW-14
LW-15
LW-16
LW-17

LW-17A
LW-17B
LW-17C
LW-17D
LW-17E
LW-17F
LW-17G
LW-17H
LW-17J
LW-17K
LW-17L
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ITEM

ROLLER CHAIN/SPROCKET COMPONENTS

Motor Shaft Sprocket (St. St.)
No. 1 Shaft Sprocket (St. St.)
Strand Cotter Chain (St. St.)
Sprocket Cover

ELECTRIC GEAR MOTOR COMPONENTS

Electric Gear Motor

Tie Down Bolts (St. St.)

Key (St. St.)

Winch Control Panel Complete (St. St.)
Control Panel Mounting Plate
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H-2R
R-7
R-9

EM-1
EM-1A
EM-3
EM-4
EM-5
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Electra gy

ELECTRA MOTORS OPERATIONS
Power Transmission Division
Oresser Industries. Inc.

MOtm Anaheim, California
(714) 5356061
HOME OFFICE AND EXPORT SALES COLORADO

OHIO, WORTHINGTON 43085

400 West Wiison Bridge Road 614/421-3123

U.S. FACILITIES

CALIFORNIA, Anaheim 92801
Electra Motors Operations

1110 North Lemon Streat
CONNECTICUT, Hartford 06102
Whitney Chain Operations

237 Hamiiton Street

ILLINOIS, Downers Grove 60515
Foote-Jones Operations

603 Rogers Street

ILLINOIS, Chicago 60609
Foote~Jones Operations

5301 South Western Boulevard
TENNESSEE, Morristown 37814

Jeffrey Chain Operations
2307 Maden Drive

714 /535-6061

203 /527-8261

312/968-5400

312/471-3040

615/586-1951

WAREHQUSE OPERATIONS

CALIFORNIA

27451 industrial Boulevard
4ayward, California 94545
GEORGIA

828 Great Southwest Parkway
Atlanta, Georgia 30336
ILLINOIS

11100 West Betmont Avenue

415 /783-4400

404/349-2912

Franklin Park, [llinois 6013t 312/455-8210

OHIO

978 Freeway Drive, North

Columbus, Chio 43228 614 /438-3448
614 /438-3449

PENNSYLVANIA

2588 Industry Lane
West Norriton Industrial Park
Norristown, Pennsyivania 19401

TEXAS

636 Regal Row
Dallas, Texas 75247

215 /631-1791

214/631-5016

FIELD SALES OFFICES

ALABAMA

4 Office Park Circls, Suite 320
Post Office Box 7407
Birmingham, Alabama 35223

CALIFORNIA

13353 Alondra Bivd.

Bullding 1, Suite 208

P.0. Box 3588

Santa Fe Springs, Callfornia 80670 21378210802
714/761-1684

205/870-8660

27451 Industrial Boulevard

Hayward, California 84545 415 /783.4400

578

578

The Galleria—Suite 1180
720 South Colorado Blvd.
Denver, Colorado 80222

FLORIDA
410 Ware Boulevard, Suite 718
Tampa. Fiorida 33619

GEORGIA

244 Perimeter Center Parkway, N.E.

Suite 380, P.O. Box 888078 (Zip 30338)

Attanta, Georgia 30346 .404 /393-4810

ILLINOIS

5725 East River Road
O’Hare Plaza, Suvite 325
Chicago, Hllinois 60631

INDIANA

500 Potk Avenue, Sulte 19
Greenwood, Indiana 46142
1OWA

3839 Merle Hay Road, Suite 118
Des Moines, lowa 50310

985 Lincoln Road

Georgian Square Office Bldg., Suite 213
Bettendorf, lowa 52722 319/355-0723
KANSAS

7700 West 63rd Street
Burgundy Buiiding, Room 203
Overland Park, Kansas 66202
LOUISIANA

4948 Chef-Menteur Hy., Rm. 606
New Orleans, Louisiana 70126
2620 Centenary Boulevard
Suite 222-A

Shreveport, Louisiana 71104
MARYLAND

§0 Scott Adam Road

Suite 2A2, MacKenzie Building
Cockeysville, Maryland 21030

MASSACHUSETTS

2 Summer Street
Natick, Massachusetts 01760

MICHIGAN

One Northfield Plaze

5600 Crooks Road

Troy, Michigan 48098

1611 West Centre Street
Kalamazoo, Michigan 48002

MINNESOTA

€971 Washington Avenue, South
Suite 201

Minneapolis, Minnesota 55435

MISSOURI
3555 Sunset Office Drive
St. Louis, Missouri 83127

303 /758-8151

813/621-7751

312/693-5335

317 /882-2205

515/276-3447

913/432-8881

504 /943-1800

318/221-4143

301 /666-9484

617 /853-5875

313/879-7220

816 /327-5626

612/941-7744

314/822-7272
314/822-7273
NEW JERSEY

7 Glenwood Avenue

East Orange, New Jersey 07017 201/675-1698

PL-1b
STANDARD
PRODUCT
PARTS LIST

NORTH CAROLINA
500 East Morehead Street, Room 221
Charlotte, North Carolina 28202 704 /375-8800

704/375-8808

QHIO

1313 East Kemper Road

Suite 114

Cincinnati, Ohic 45246

5755 Granger Road, Sulte 710
Cleveland, Ohio 44131

1395 East Dublin-Granvills Road
Suite 404

Columbus, Ohio 43229

OREGON
1208 S.W. 13th Avenue
Portland, Oregon 97205

PENNSYLVANIA

2588 Industry Lane

West Norriton Industrial Park
Norristown, Pennsytvania 19401
1725 Washington Road

St. Clair Building

Pittsburgh, Pennsylvania 15241

TENNESSEE

5050 Poplar Avenue

White Station Tower, Suite 821-9
Memphis, Tennessee 38157

§13/871-3777

216 /749-7203

614/438-3458

503 /227-3633

215/631-1370

412/831-7344

901,/682-5616
901/682-4575

TEXAS

636 Regal Row

Dallas, Texas 75247
Design Center, Suite 334
3133 Buffalo Speedway
(P.O. Box 1407, Zip 77001)
Houston, Texas 77098

UTAH

555 South 300, East

Sulte 28

Post Office Box 1536

Salt Lake City, Utah 84110

WASHINGTON

4000 Aurora Avenue, North
Room 109

Seattle, Washington 98103

WEST VIRGINIA
333 Twelfth Street
Dunbar, West Virginia 25064

WISCONSIN

Greenbrook Professional Bidg.
8051 West Brown Deer Rd.
Milwaukes, Wisconsin 53223

214 /831-5076

713/961-3401

801/322-1144

208 /632-1815

304/768-5781

414/355-8055
414/355-6056
414/355-6087

CANADIAN SALES OFFICE
ONTARIO, MISSISSAUGA L5N 1P8
6688 Kitimat Road 416/828-8411
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CAUTION: WHEN ORDERING PARTS YOU MUST GIVE THE CF
PARTS LIST NUMBER, ITEM NUMBER, PART DESCRIPTION, -
H.P., PHASE, HERTZ, VOLTS, R.P.M. AND THE COMPLETE
FRAME NUMBER AND MODEL NUMBER. THIS WILL INSURE
THAT THE CORRECT PART IS ORDERED.
4 45
Motor
~ {Refer to page 4) To - 49
Motor End
{Refer to page 4) 3°T b
ADAPTER
PARTS GROUP
The gear (bronze) and the worm shaft are sold
a8 a set only.
Worm Reducsr (or gear end for gearmotor) Parts Group (single or double worm)
1 Gear housing 15 Shim set, output
28 Worm shaft, keyed for reducer only 16 Gear, bronze, specify gear ratio
2b Worm shaft, spiined for gearmotor only (gear end) 17 Bearing, output, cup and cone set
3 Key, input, worm shaft 18a Seal sleeve, output- solid
4a Bearing, input, specity as to ball, taper or roller 18b Seal sleeve, output- hollow
4b Bearing, input, fan end, specity as to ball, taper or roller 19a Seal, output- solid
Sa Seal, input 18b Seal, output- hotlow
5b Seal, input, fan end 20a Side plate, open
B8a Seal sieeve, input 20b Side plate, closed
6b Seal sleave, input, fan end 21a Output shaft, single end, keyed
7 Shim set, input 21b Output shaft, single end, splined for ptanetary
8a Bearing cap, input or double worm, specify
8b Bearing cap, input, fan end 21c Output shaft, standard double end, keyed
9 Snapring 214 Output shaft, hollow, specity as to bore diameter
10  Lock nut, 500 and 800 only 22a Key, gear
11 Fan 22b Key, output
12 Fan shield 22¢ Key, inside hollow shaft
13 Pressure relief vaive
14 Elbow or bushing
578 Page 2
Page 2
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RTS LIST

Reduction Gear Box

pad
To Secondary

Reducer
Parts Group
(Single or Double Worm)

Planetary
Parts Group

PL-1b
STANDARD
PRODUCT
PARTS LIST

Wotm Planetary Parts Group

Gear Case Mounting Parts Group

Hetlical Gear Case Paris Group

Planetary adapter

Bearing

Ring gear

Dowel pin, ring gear

Key, output shaft
Planetary gear shaft assembly
Geatr, 3 required

Needle bearing, 3 required
Thurst washer, 6 required
Pin, 3 required

Bearing, output

Seal, output

Seal, sleeve

Planetary gear housing

Ring mount

Adaptable base, 2 required
Torque arm

“B" bracket

“JB" bracket

’ Adapter Parts Group

44a
44b
45
46
47
48
49a
49b
50

NEMA “C" flange, specify as to motor frame size
NEMA “D" fiange, specify as to motor trame size
Flexible coupling assembly

Rubber insert fiex coupling

Motor adapter, specify as to motor frame size
Roll pin

Solid coupling, 17 tooth

Solid coupling, 19 tooth

Double worm adapter, to secondary gear box. Double
worm reducers or gearmotors use the same basic
parts in the primary or secondary reduction unit.

52
53
54
55
56
57a
57b
58a

Gear housing

Spacer washer

Helical gear, specify gear ratio
Retain in washer

Retain in bolt

Bearing, input

Bearing, input L

Input shaft, pinion gear, keyed

58b (nput shatt, pinion gear, splined

59
60
61

Seal, input
Seal sleeve
End piate. helical

578

All dimensions, designs, prices, and specifications are subject to change without notice.
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PL-1b MOTOR PARTS LIST

To Reducer
{Refer 10 page 2)

CAUTION: WHEN ORDERING PARTS YOU MUST GIVE THE PARTS
LIST NUMBER, ITEM NUMBER, PART DESCRIPTION, HP. PHASE,
HERTZ, VOLTS, RP.M.

AND THE COMPLETE FRAME NUMBER AND MODEL NUMBER. TWiS
WiLL INSURE THAT THE CORRECT PART IS ORDERED.

All dimensions, designs, prices, and specifications are subject to change without notice.

MOTOR PARTS LIST FOR FOOT MOUNTED, FACE MOUNTED OR ¥, MOTOR END

(GEARMOTOR) (SINGLE PHASE OR THREE PHASE) ,
70 Wound stator assembly (specify as to with or without feet) B85 Spacer, stationary switch
71 Cover, capacitor 86 End cap, fan end, opposite drive end
72 Capacitor 87 Grease fitting (not std., only spl. units)
73  Stud, motor 88 Fan -
74 Mounting pad, terminal box 89 Fan shroud
75 Terminal box 90 Shoulder screw .
76 Terminal box cover 91 Brake mount tor T.E.F.C.
77 Klixon T.M. 92 Brake mount of T.E.N.V.
78  Kiixon retainer 93 Brake, specify as to torque, NEMA design, Voits, hz.
79 Rotary switch 84 Key, rotor
80a Bearing, tan end 95a Rotor, Shaft assembly, keyed output
80b Bearing, output end 95b Rotor, Shaft assembly, splined output
81 Spring washer 96 Bearing retainer
82a Air baffle, fan end 97, or 47 or 44a or 44b: End Cap, output end, must specify as to
82b Air battle, output end type and size, etc.
83 Stationary switch
84 insulation, stationary switch

578 Pages
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Stearns® spring-set disc brakes
Installation and service instructions

87,000, 87,100, 87,200, 87,400 & 87,600

Figure 1

Important

Please read these instructions carefully
before inatalling, operating, or servicing
your Stearns brake, Fallure to comply
with these instructions could cause
Injury to personne! ar damage to property
if the brake is installed or operated
incorrectfy.

Cautlon

1. instaliation must be made in compliance
with all locai safety codes including
Occupational Safety and Health Act
{OSHA). All wiring and electrical
connections must comply with the
National Electric Code (NEC) and local
electric codes in effect.

2. Do not install the brake in atmospheres
containing explosive gases or dusts.

3. 7o prevent an electrical hazard,
disconnect power source before working
on the brake. If power disconnect point
Is out of sight, lock disconnect in the
off position and tag to prevent
accidentat application of power.

4. Make certain power source conforms
to the requirements specilfied on the
brake namepiate. :

§.Be careful when touching the exterior
of an operating brake. Allow sufficient
time for brake to cool bufore disassem-
bly. Surtaces may be hot enough to be
painful or cause injury. - .

8. 00 not operate brake with housing
removed. Ali moving parts should be ..
guarded.

1.instaliation and maintenance should be
perlformed only by qualitied personnel
famitiar with the construction and
operation of the brake.

8. For proper performance and operation
only genuine Stearns parts should be
used for repairs and replacements.

9. Most Stearns worn brake friction discs

contain burnt asbestos and cegraded
resin dust. Dust from the friction disc
accumuiates on the brake Internal parts
Aand in the housing. This dust must be
removed before garvicing or adjusting
the brake.

DO NOT BLOW OFF DUST using an air
hose. It is imporiant to avoig dispersing
dust into the air or inhaling it as this
may be dangerous to your health.

a. Wear a filtered mask or & respirator
while removing dust from the inside
of a brake.

b. Use & vacuum cleaner or a soft brush
. 1o remove dust from the brake. When
' brushing, avoic causing the dust to
become airborne. Collect the dustina

container, such as a bag, which can
be sealed oft.

General description

The 87.X00 series is a spring set,
electrically released disc brake tor
controlied stopping and holding of a load.
Itis sei-adjusting for friction disc wear and
mounts directly 1o a NEMA “C” tace motor
with 8%" (AK) register and a 7% {AJ) bolt
circle. The nominal stalic lorque is factory
pre-set and shouid not be altered.

Opersting principle -

The 87,X00 series brake utilizes one, two
or three rolating friction discs driven by

a hub which is mounted on the motor shaft.
The solenoid air gap is factory sel, and
normally requires no resetting even when

- changing friction discs. A wrap spring

clutch permits the solencid air gap to be
adjusted automatically 10 compensate for
friction diac wear or normat expansion.

When brake is wired into motor circuit,
starting the motor will energize the solenoid
and compress the pressurs spring. This
aclion removes the lorce against the disc
pack components and aliows the friction
disas to rotate freely. De-energizing the

motor de-energizes the solencid and
restores pressure spring force against the
disc pack, thereby stopping and holding
the ioad.

When the motor is off and the load is 10
be moved without energizing the motor,
the manua! release lever or 100 ShOUID De
used. This removes the hoiding torque frow
the motor shaft, atiowing it to be rotated by
hand, howsver drag may be noted. The
brake will rermain In the manual relsase
posiion untit the release lever or rod is
returmed manuglly 10 its set position, of
unlil the brake (s re-energized electrically
and the release iever or 100 relumns 10

its sot position automatically.

Note: The motor should not be fun with

" the brake in the manual release position

to avoid overheating of friction gisc.

I. tnstatiation procedure -
87,000, 87,400 and 87,800

- (Covers 87,100 except endplate (2)

mounts to 10%" AK diameter register}
(See ligure 1) o

A. Remove manual release knob (148) (on
pull type), housing nuts(15) and housing
{7). Housings equipped with optional
side manual release do not have reiease
knob.

B. Depress solenoid plunger (29) and putt
reiease rod (146) back 1o lock brake
mechanism in manual release position.
Tie plunger (29) to lrame (78) when
manual release rod (146} is not provided.

C. Remove entise support plate assembly
(142) by evenly unscrewing screws
(1428S). Remove screws and lock
washers (142W).

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

Note 1: Brakes with a single friction disc
do not have stationary diecs. Vertically
mounted brakes will have specia! pins
which hold spacer springs and, in some
cases, spring washers. Note coior coded
sequence of springs and location of
washers, if used, or refer to instryction
sheet number 301.3 for proper assembly
of vertical mounting components.

E. Attach endplate (2) to NEMA "C" lace of
motor using four 1/2-13 socket head cap
screws (not supplied} torque per
manufacturers speciiications. (Head of
Cap screws must not project above
friction surlace) If foot mounted, secure
foot mounting bracket to foundation. The
use of dowels 1o insure permanent
alignment is recommended. Foot,
machine or “C* face mounted brakes
must be carefully aligneg within 004"
on concentriclty and face runout. Shatt
runout should be within 002" TA.R,
Maximum permissible shaft endfioat
is .020".

Note 2: It motor is to be ceiling mounted

after assembly, entire brake will hgve to be
rotated 180° or “upside down" 80 it will



4A0Uve ame ~ wn tinal assumbly 8
mounted on ceing. Similarly, for horizontal
wall mounting, rotate 90°,

F. Pasition hub (16) and key (by customer)

dand ancw 1110 anap up. Repeat this
process several times to set air gap on
solenoid. (Check Se/f-adjust
maintenance section for proper gap

removed. (Remove manual reluase
knob (148), two housing nuts (15) and
housing (7) by putling back as shown
In figure 1A) Reconnect coli for

on the motor shaft 8o outboard face of
hub will protrude approximately 1/32"
to 1/16" beyond face of the last
outboard friction disc. (Position may be
determined by assembiling friction
disc(s) and stationary disc(s) onto hub,
noting hub position, and removing
disc(s).

Torque set screw (16S) as follows:
5/16 diameter- 110 to 165 in-Ib
3/8 diameter ~ 200 to 280 in-ib
1/2 diameter - 500 to 620 in-Ib

It brake utilizes vertical mounting
springs, do not assemble them when
measuring for hub location. On some

measurement, or corrective action for

improper gap) ]
Note 3: To measure solenoid air gap on
vertically mounted brakes, grasp solenoid
link to hold plunger in a free horlzontat
position and move toward solenoid frame
until spring pressure is feil. Holding firmly
in this positionmeasure air gap between
mating (ground) surface on solenoid frame
and solenoid plunger. Adjust to proper gap
as directed In Seif-adjust maintenance.
Check gap by again holding plunger as
directed, :

\ .
J. Replace housing, nuts and manual
release knob. .

I1. Installation procedure -

appropriate voitage as shown in
figure 4. Bring out iine Ieads.

2. On single voltage colls, connect coit
to any two leads on single or three
phase molors of the same voltage as
the brake. Refer to brake namep!ate
and coil number for correct voltage
and frequency. See figure 4 for dual
voltage coil connection and connect
lo any two isads of single or three
phase motor of the same voitage.
The brake can also be wired to
external swilch contacts providing
proper voltage other than that used
to contro! the motor. Normaily, the
motor and brake contacts are

applications, particulary in venical interlocked.

position, a et screw dimple drilled into 871200 (See tigure 1A) 8. Connecting AC solenold colls on

shaft is recommended. As shown in the exploded view, figure 1A, dual voltage 230/460 polyphase
3. Reassemble friction discs (be sure the 87,200 brake is very simiiar to the motor motors

friction discs slides treely, file 1.D. it
necessary), springs (if vertical),
stationary discs, and pressure plate in
correct sequence and position. All parts
must slide freely. The universal
mounting pressure plate presently used
has thres tapered relie!s on outboard
lace. However, some oider brakes used
a pressure plate wiih a single tapered
relief marked top, which must be
Installed with relief tacing manual
release rod (146),

. Mount support plate assembly, torque
screws 1090 in-Ibs in aluminum endplate
and to 120 in-lbs in cast iron endpiate.
Be sure that assembly is mounted with
the solencid in a vertical position
{plunger above frame) as shown when
brake is horizontal. If reiease rod {1 46)
is not in manual release position and
has aliowed the mechanism o over-
adjust, it will have to be reset belore
mounting suppori plate. In this case the
tever arm {17) throat will be near, or
touching, the pinion {32) teeth. Refer to
figure 6 and Self-adjust maintenance.
Loosen pressure spring cap screw (18)
until pressure spring (11) is free, mount
support plate assembly to andplate, and

mounted 87,000 series. it is, however, a

- sel-supported, 100t mounted unit, with an

integral bearing supported through-shatt.
Since disassembly is not required prior to
mounting, Instaliation Is simpiified.

A. Boit toot mounting bracket (34) 1o .
foundation using two 3/8-16 cap screws
and lock wnlporo (not supplied). Torque
cap screws per manufacturers
specifications. Dowels are recom-
mended to maintain alignment.

8. Do not exceed maximum side ioad of
250 ibs on either end of shatt (measured
at center of kéyway) for 1800 rpm
operation. :

C. See section on Elecirical connection
of brake.

11, Electrical connection of
brake - all models

A. AC coils, singie or dual voltage
1. Dua! voltage coils may be factory

preconnected for high voltage uniess

otherwise specitied on brake
purchase order. Checking coll
connection is suggested. On the
87,200 only, coil iead wire termination

To use a 230 volt coil (or a 2307460 dual
volitage coil connected for 230 volts)
with a 230/480 dua! voltage polyphase
molor, the brake leads are connecled
across two molor terminals as shown,
or other equivalent combinations. Il a
230 voit brake coil is connected as
shown in figures 2 and 3 the motor
can be operated on either 230 volts or
480 volts with no effect on brake
operation, :
Note 1: On brakes with space heater,
connect to appropriate power source.
Heater is 10 be energized continuoustly.
Note 2: Be sure lead wires 10 coil are
not tight or pinched, and tha! leads will
not be rubbed by friction disc, trapped
between solenoid piunger and frame,
caught between lever arm and endplate,
or by linkage.

Ty 230V
71230

A5 ,ﬁ’:‘/

Te '0_ i
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f 4 4 are accessible at lead wire outiet of Figure 2 Figure 3
tetighten spring calp screw until snug. endplate (2). Four lead style are Ton Yook
Do not overtighten marked on lsads for connection per ! 4 2 3 4
. Manually lift solenoid plunger to figure 4. Two unmarked leads mean
maximum lravel, and reisase. Complete preconnection made for high voltage. Line ot L. Line
i i i : oad aTangement may vary
electrical connections. (See section on If reconnection of a dual voitage colt FIQura 4 v dtrernt sors oo

Electrical connection of brake.) Depress

Figure 1A

I8 required (two unmarked leads) on

Figure 1A

saxr28,



1. Ali Stearns DC colls are sIngle vollage
and have dual windings. A high
currant pull-in winding I8 initially
energized to start solenoid piunger
movement, while a low current
holding winding is momentarily short
circulted via a normally closed switch
mounted on solenoid frame. When
the solenoid plunger is aimost seated,
an actuator arm, weided to it, opens
the switch, removes the short circuit
from the holding winding, and con-
nects it in series with the pull-in
winging. Due to the high initial current
demand of a DC solenoid, a separate
DC power source of adeqguate current
capacity is usually required.

Cautlonl Never use a series rasistor 0
drop power supply voltage to solenoid
coil as brake malfunction will resuftl

2. All DC brake coils have two terminals
and twe lead wires, as shown in figure
§. Connect DC power source 10
terminais. The two coll leads are

" preconnected to a DC switch on the
solenoid at factory.

DC coll
Red cczll leads -———» O (o]

bonded friction linings (part number

5-18-7001-00) for use with splined

hub obtain required quantity. Then
i proceed as follows:

a, Observe cautions and warnings
preceding /nstaliation procedure,
gection |. Follow step A, then
disconnect solenoid lead wires.

b. Continue with steps B through D
and steps G through J. Be sure to
reconnect coll leads belore
reptacing housing (7).

C. Other standard replacement parts

The standard 87,000 and 87,200 series
brakes use replacement part kits or
components depending on the items
involved. Consult appropriate parts list
for materla! needed.

Note: The 87,400 maritime series and

87,600 Navy brakes as wel! as the 87,000
marine duty brakes, though similar in con-

struction to the standard 87,000 series

commerclal brakes, utilize special materi-
als such as brass, bronze, ductile iron, etc.
To obtain correct replacement parts for the

geries 87,000 marine duty or the series

87,400 and 87,600 brakes, obtain brake

serial number and consult factory.
D. Selt-adjust maintenance

Figure § 139W

IV. General maintenance -
" all models

Warning! Any mechanism or load held in
position by the brake should be secured to

prevent possible injury to personne! or

damage to equipment before any disas-

sembly of the brake is attempted or the

manual reléase knob or lever is operated
on the brake. Observe all cautions listed

at the beginning of this manual.

Note: Replacement part kits for many
items are available and contain retrofit
instructions.

A. Coll replacement - all models

(See figure 8) |

Since the self-adjust brake automatical-
ly adjusts itse!f for friction disc wear,
maintenance i8 hetd to a minimum. The
solenoid is factory set with a 3/4" to
16/16" air gap, and requires no
ressiting, even when changing friction
discs. The gap is determined by the
position of wrap spring stop {76). Due to
wear-in of parts the normal operating
gap Is 11/16" to 1". Should.this change,
follow the steps listed below:

1.1f {stop) screws (76S) had been
loosened and retightened, the air gap
may require resetting. The gap is
measured belween mating surlaces
of plunger (29) and solenoid frame
(79), and may be increased by raising
glightly, or decreased by lowering
slightly, wrap spring stop (76). Be sure
1o retighten (stop) screws (76S). Manu-
ally lift plunger to maximum travel and
release. Depress plunger, manually or

- oy
Repeat sevara! times, then recheck
airgap.(Forvenically mounted brakes
reter to note 3 in section | of
Instaliation procedure.}

2. Tang ol wrap spring (71) must be
below, and must make contact with,
wrap spring stop (76) when solenoid
lever (28) is manually raised. I stop is
bent outward, atliowing tang 10 bypass
it, rebend to square position, assem-
bie correctly, and reset solenoid air

~ gap as described in paragraph 1.

3. Should air gap disappear, oil or other
lubricant may have been applied 1o
solenoid lever and pinion assembly
{8). Remove support piate assembly
{142). Loosen pressure spring nut(19)
until pressure spring (11) Is free. Re-
move cotter pin (8P) from solenoid
lever {28) and retaining ring (131R)
from pivot pin (131). Note location of
spacer washer (138) if used, and push
pivot pin out to free affected assembly.
Remove retaining ring (32R) from
pinion {32) and disassemble. Parts
shouid be thoroughly cleaned in @
clean solvent that does not leave a
film M.E K. or equivalent. Dry ali parts
thoroughly and reassemble. Be sure
that wrap spring (71) is tight against
side face of solenoid lever (28), and
that end of last turn touches (without
preload) spirol pin (28P), which should
protrude out ot solenoid lever {or
width of this turn. Do not retighten cap
screw (19) until support plate assem-
bly is mounted on endplate. Refer to
steps H and | of Installation
procedure to complete assembly.

4. Check condition and positioning of
pinion (32) and rack (part of lever arm
assembly, 17). Replace parts as
necessary with complete assembhes.
See foliowing sections.

. Solenoid lever & pinion assembliy re-

placement-all models except 87,600
It pinion (32) teeth are worn, replace
entire assembly (8). Consult appropriale
parts list for kit number. Check sector
gear of lever arm (17) for wear.

Lever arm replacement - 87,000, 87,100
and 87,200 only.

All standard NEMA AC voltage coiis are
available in kits. Select coil kit from ap-
propriate replacement parts list for the
particular brake series being serviced.
Ali standard NEMA DC voltage coils are
available in assemblies and may also be
obtained from appropriate parts list

B. Friction disc replacement-all models
Note: Reptace friction disc in single disc
brakes when wear surface area is one half
the original disc thickness. [n multiple disc
brakes, replace all friction discs when
throat of lever arm (17) is within 1/16" of

touching teeth of pin'ion (32).

1. Reptacement friction discs for use
with either square of splined brake
hubs are available in kits. Setect
applicable kit from appropriate pans
list for the brake being serviced.

Figure 6



v aaCO BNIre 1everan . a. ... ..
Ilvailablo as & kit from appropriate repacr
pars list. Atso check pinion (32) teeth for
wear. See item 8. Do not attampt to use

- VI

"R

reloading t1ic urake, Check voltage al
the colt and compare to the coil and/or
nameplate voltage rating.

14. Whether brake is AC or OC a voitage

taLiitg had OCCUMTLGL o DIk, Lok
power source to heater to basure it is
operaling and that healer i8 not
burned out.

this aluminum laver arm with series
87,400 (maritime} and series 87,600

(Navy) brakes.

'Pnnun spring stud and nut
repiacement - series 87,000, 87,100,
87,200 & 87,400

On older designs of above brakes, item
{152) was a threaded shoulder stud, item
(152P) was a 80lid pin. These ilems have
been replaced by a spring tube, cap
screw and spring pin. Reptacement of any
individual component requires replace-

drop may be occurring. If excessive
drop involtage is noled, check wire size
of power source. Correct as needed.

Note: A method 10 check voltage at coit
i8 10 inserta block of wood of the approxi-
mate thickness of the solenoid air gap
between the solenoid frame and plunger.
(The block will prevent brake from releas-
ing when coll i3 snergized) Connect
voitmeter jeads at the coll terminails or
lead wires. Energize coil, Voltmeler needle
will not fiuctuate and reading can be

-

. 1t stopping fime is more than two
seconds (rute of thumb) and/or the
application is more than five stops per
minute, check thermai requirements ¢’
load versus thermal rating of brake

8. If brake hums, solenold pulie imslowly,
or coll burns out, check the following:

_JNoltage supply atcail versus coil cating.
218 solenold air gap excessive? (See

Sell-adjust maintenance.)

,3.Shading coils may be broken.

ment of ali three older style components.
Consuit appropriate repair parts list for
complete retrofit kit. The 87,600 (Navy)

taken. Reading should be taken immed-
ately and the coll de~energized to prevent
overheating of the coll. Compare vollage

4. Plunger guides may be excessively
worn. Does solenoid plunger b on

brake uses the pressure spring stud and
nut arrangement, Consult appropriate
master plan drawing for piece part
numbers.

V. Troubleshooting - genera!

A. if braks does not stop properly or
overheats, check the following:

. 1s manual release engaged, and Is

motor energized?

A Friction discs may be excessively

worn, charred or broken.

A Hub may have become Ioose and

shitted on shalf,

A’Is hub clean and do friction discs

stide freely?

_&7Are controls which govern start of

braking cycles operating properly?

8. Are limit switches, electric eyes, etc.

functioning properly?

7.0n vertically mounted brakes, are

sprngs in place in disc pack? See
sheet 301.3,

8. If brake is floor mounted, check

alignment. See section |, step E.

8. Pressure spring may be improperly

/" gssembled or broken.
)ﬁ‘: solenoid air gap adjusted correctly?

1

{See Sell-adjust maintenance.}
Section 1V, item D.

. Check linkage for binding. The

approximate pressure applied to the
top of the solenoid link to move :
plunger is;

*8 colt 3 ibe
48 colt {18 i) &1/2 s
28 coll (26 i) 9 e

#8 coll 10 ibs

it excessive force is required,
determine cause of binding and
correcl. Do not overiook bent, worn
or broken plunger guides as a
possible cause for binding.

12. Solenoid lever stop (22) must be in

PT Components, Inc. Stearns Division 120 North Broadway Milwaukee -

place on support piate.

reading with coil rating.

15. if brake is DC solenoid style, check
switch'actuation and condition of coil.
The switch ghould open with the
following approximate air gap. (This
is plunger trave! remaining betore
plunger seats to frame.) Solenold size
is used for reference:

e —
" 88 or 8 solencid 3/18" 0 7732
#8 solenoid 7/32" to 1/4"

If actuating arm Is bent, feplace
plunger, Check switch conlacts "
pitted, replace switch.

18. Check slots of endplate for wear at the
areas where stationary discs are in
contact, Grooves in the slots can
cause hang-up or even breakage of
ears of stationary discs, If grooving is
noted, replace endptate.

17. Check that heads of mounting bolts
do not extend above wear surface of
endplaxe

18.0n vertical brakes with cast iron’
endplates, check the vertical
mounting pins to be sure shoulder of
pin is fiish with wear surface of
endplate. Be sure pins are straightand
the pressure plate and stationary
disc(s) are free to slide on the pins.
Be sure springs and spacers ars
g‘;iallod in proper order. See sheel

1.3

19. Check pressure spring length to
Insure correct compressed height,
Originaispring lengths are given inthe
foliowifig table so that correct setting
may be verified and corrected i
necessary. With worn friction discs,
add amount of wear to spring length

shown,
Torque () Spring length
10 317732" -
16 3-9/18"
25 338" -
~85 3-3/8"
=~ . 80 3-3/8"
NG 3-3/8"
"~ 108 3-3/8" .

solenoid frame laminations? # so,
raplace plunger guides.

6. Solenoid frame and plunger may be

excessively worn.

6. I8 solenoid dirty?
7. Sotenoid mounting screws may have

become loose, causing frame to shift
and plunger to seat improperly.

8. Sector gear and pinion testh may be

jamming due t6 excessive tooth wear.

9. Excessive voltage drop when motor

starts. Check size of lead wires for
motor starting current and solenoid
inrush current. See section V-A.idem 11,
12,14 and 18.

C. it brake is nolsy during stopping:
1.

Check mounting face runout, mounting
rabbet eccentricity and shaft runout.
See Instaliation procedure saction |,
step E. Correct as required.

2. Check for signs of the outside tkamaeter

4

of the friction disc{s) rubbing on the
inside diameter of the endplaw. This
would indicate brake is accentic with
respect to the motor shaft andfor the
shatt is deflecting during a stop. Check
alignment and shatt diameter. Aiso
check for worn motor bearings.
realignment does not correct the
problem, a larger diameter shatimay be
required. Shatt deflection may also be
caused by excessive overhang of brake
from motor bearing. Additional shaft
support may be required.

. In cases where motor shalt extends

through & fan casing or guard, fie
clearance hoie may not be adequate.
Rubbing of the shaft may occix
causing & noise during a stop.
required, entarge ciearance hole.
Check for bad motor bearings. Rsplace
- if necessary. Check for excessie shat
endfioat. Cotrect as required.

~~ongin 53202 (414) 272-1100
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Sheet 363.1

Stearns® spring-set disc brakes
Parts list for 87,000 and 87,100 series

Information required when ordering replacement parts:

e Give part number of parts or kits needed, brake model number, and
brake serial number. The brake mode!l and serial number may
identify special brakes not covered by this parts fist,

® When ordering hubs, specify shaft diameter (hub bore) and keyway.

o Enciosures are designated as follows:

O = Standard
E = Dust-tight, waterproof (DTWP)

e For 87,100 series see table 4.

For installation and service instructions see sheet 300.6. Detailed 0 F
service instruction sheet is included with each kit. \ \

Support plate .
(see back page)

Table 1 Torque (lb-ft) 10 15 25 35 50 75 108
Current AC|DCIAC|DC|AC|DCIAC{DC{AC|DC|AC|DC ACTDC
Enciosure  {O]E|O[E[O]E|O|E[OjE[O]EO|E|O]E[O[E[O E]O[E]O[E[O]E[ O E
se (888888 SRR /E R RERBRIe e EIRe R gle
Table 1 oot b IR R Sl S it
number» |5|5i5
Cormponents of standard AC or DC brake zhsgsy?zshhhshhhhpsssﬁhhbp ~{n
31 gsmwocgwgsaomwg—‘smnmmg 83
om Description Part numbery | 9121217 S 2 AR FRIERR ISR R ISR RIS
A Hardware kit 5668-1007-00 [YJtiv |t (vt prpatalrpepapeqaqaquafritpr{vjrirjrfeis]
B Housing and grommet assembly 507-7010-00 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Housing and seal assembly 507-7012-00 1 1 t 1 1 1 1 1 1 1 1 1 1 1
not shown | Gasket and sea! kit 5-86-1271-00 1 1 1 1 1 1 1 1 1 1 1 1 1 1
not shown | Pipe plug (drain) 9-33-0325-00 1 1 1 1 1 1 1 1 1 1 1 1 1 1
[+ Preasure plate kit 5-88-8571-00 V(v {v[rfv v fr{ajefeefopogrprpefejefajofof{rjsfr{rfa(t
o Friction disc kit - standard 5-66-8472-00 1|y 1 vyl geirafrfrj2f2]ej2i2)2|2|2|3f3|{3|{3
E Stationary disc kit §-66-8372-00 MIRIRIRERRARRRRREALIR 3L
F Hub and et screw assembly 5-16-7101-00 |1 1 1 1 1 1 1 1
(1-disc brake)
Hub and set screw assembly 5-16-7103-00 1 1 1 1
{2-disc brake) N
Hub and set screw assembly 5-16-7105-00 1 1
{3-disc brake)
Hub and set screw asssmbly §16-7102-00 1 1 1 1 1 1 1
(1-disc brake) K
Hub and se! screw assembly 5-16-7104:00 '] 1} 1) 1
(2-disc brake) B -
Hub and set screw assembly 516-7106-00 | 1 1
(3-disc brake)
G Endplate 5-02-7001-01 1 1 1 1 1 1 1 1
Endplate 5-02-7002-01 o 1 1 1 1
Endplate 502-7003-01 . 1 1
dpiste and oll seal b §-22-7001-00 SERUORORGRURUROEE
Endptate and ol seal bl 5-22-7003-00 4 1 1 ] 1
56081 § Endplate and oil seal assembly §-22-700500 | 1 1
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Vertical below components
(brake below motor)
Vertical above components
(brake above motor)
Torque (Ib-ft) 10 15 28 35 50 75 105
Table 2 Current | AC|DC |AC|DC |AC DG | AC | DC | AC | DC | AC | OC |AC| OC
Enclosure O_EOTﬁOEOEO EO‘EOEOEOﬁOiEDEO OIE
Tatie 2 seke (388888281 RBIRBRIBRIREREIIEIaS8R E
c p f " del NE;:‘K'- —-Nlh$'-m v FOV | W) | 4D o
omponents for vertical modifications, mber » b4
brass parts, and splined parts ::::§SSE§ §§§3§§§2§§;§§§ $§
item Description Part numbery §l§l§ § ? 3 §1§ § §!§ 2[8 § s §|§x§ § 2 § § § e s 3
Vertical above modification® i
CA Pressure plate 8-005-702-04 1 LERRARAI 1 1T AEARARARA AR RRRRRANARE TN
GA Endplate with pins (aluminum) 5-20-7001-00 1t |1 1 1 L]
Endplate with pins (aluminum) 5-20-7002-00 1 4 1 1
Endplate with pins (aluminum) 5-20-7003-00 - 1 1
Endplate & seal assembly w/pins (cast iron) 5-22-7002-00 oty 1
Endplate & seal assembly w/pins (cast iron) §-22-7004-00 LB AR AR
Endplate & seai assembly w/pins (cast iron) 5-22-7006-00 17 1
H Vertical above mounting pin kit 566-3371-00 [t{v{1|1{t|t[rfrfijija]r{tithp
{1-disc brake with cast iron endplate)
Vertical above mounting pin kit . 5-86-3372-00 RARRRRRARRNAER!
{2-disc brake with cast iron endplate)
Vertical above mounting pin kit 5-66-3873-00 1(1{1ft
(3-disc brake with cast iron endplate) :
Vertical above mounting pins 8-061-717-01 3{3i3i3(3i3|3i3 3’3 3{3{3 {3313
{1-gisc brake with aluminum endplate)
Vertical above mounting pins 8-061-718-01 . {3/3)3]33{3}3]3
(2-disc brake with aluminum endplate)
Vertical above mounting pins 8-061-718-01 3 13{3(3
(3-disc brake with aluminum endplate) .
t Vertical above spring and spacer kit 566-3171-00 (t{tjrjtjtir ittty ppppipipypniy vy
not shown | Housing and side release assembly 6-07-7036-00 1 1 1 1 1 1 1 1 1 1 1 1 1 1
not shown | Support plate and bearing assembly §-26-7007-05 1 1 1 1 1 1 1 1
not shown | Support plate and bearing assembly 5-26-7008-05 1N 1 1 1 1
Verticel below modification® (cast iron or aluminum endplste) \
cB Pressure plate - less pins (item J) 8-005-702-05 ARLRARRRARRNRA R AL
J Vertical mounting pin 8-081-715-00 No 33|3j|3|3|3}3]3
Vertical mounting pin 8-081-718-00 moditication 3 131343
L4 Vertical below spring kit - green 5-66-3172-00 necessary 1{tiser | fsfrien
Vertical below spring kit - red 5-66-3173-00 1{111{1
Brass parts
Cc Brass pressure plate (horizontai brake) 8-005-703-01 '11 vt e feqe it depapaeraqafe
E Brass stationary disc (horizontat brake) 8-003-704-01 |' | . 1{rpafsfrspr{ri2]2l2j2
Splined hub and triction disc
not shown | Friction disc kit - spiined 566-8478-00 (MY f1fipftiprlv i piij2i242|212121221313(3(3
not shown | Hub and set screw assembly 516-7107-00 It iv e iritjrjrqepsiefr gt i
not shown | Hub and set screw assembly §16-7108-00 | ’ AREEANRNEARRENE]
not shown | Hub and set screw assembly 5-16-7109-00 | |- : ! Yy

*See item L (table 1) lor stationary disc kit. .
S-608-28
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Table 3 el
Components of support plate and coil assembly
item Description Part numbe
P+ | Support plate and bearing assembly 5-26-7007-0-
Support piate and bearing assembly 5-26-7008-0
Q | Solsnoid lever and pinion kit 5§-66-7371-0
R Lever arm kit 5-66-7271-0:
S | Pressure spring tube kit 5-86-7471-0:
T Pressure spring kit - blue 5-66-3071-0c
Pressure spring kit - yeilow 5-66-3073-0t
Pressure spring kit - red 5-66-3075-0¢
Pressure spring kit - green 5-66-3077-0(
AC brakes
U No. 5 AC solenoid ki 5-66-5051-0¢
No. 6 AC solenoid kit 5-66-5061-0
No. 8 AC solenoid kit 5-66-5081-0(
v 116/230 Vac 5-66-6507-0(
No. 5 230/460 Vac 5-66-6509-0(
coil kit 115 vac 5-66-6501-0(
60 Hz | 230Vac 5-66-6502-0(
460 Vac 6-66-6504-0(
575 Vac 5-66-6505-0C
115/230 Vac 5-66-6607-0C
No. 6 2307460 Vac 5-66-6609-0C
coil kit 115 Vac 5-66-6601-0C
60 Mz | 230 Vac 5-66-6602-0C
460 Vac 5-66-6604-0(
575 Vac 5-66-6605-0(
115/230 Vac 5-86-6807-QC
No. 8 230/460 Vac 5-66-6809-0C
coil kit | 115 Vvac 5-66-6801-0C
60 Hz 230 Vac 5-66-6802-0(
460 Vac 5-66-6804-0C
575 Vac 5-66-6805-0C
OC brakes
W | No. 5 DC solenoid assembly 6-12-5567-0C
No. 8 DC solenoid assembly 5-12-5567-0C
No. 8 DC solenoid assembly 5-12-5588-00
v No. § coil | 115 Vdc 5-06-6516-0C
assembly { 230 Vdc 5-86-6517-00
No. 6 coil [ 115 Vdc 5-96-66 16400
assembly | 230 Vdc 5-96-6617-00
No. 8 coi! | 115 Vdc 5-96-6816-00
assembly | 230 Vdc 5-96-6817-00
X DC switch assembly 5-57-5501-0C
Y Capacitor and mounting plate assembly 5-57-5706-00
(no. 5 and 6 solenoid) ‘
Capacitor and mounting plate assembly 5-57-5708-00
(no. 8 solenoid)
*Conauit tactory for price and ilabllity on let t piate asae
able 4
Table 4
For 284UC and 286UC or TC trame NEMA “C" tlange
Suffix Item Part
letter | number| Description number
2 Endplate 8-002-761-01
Endplate 8-002-762-0t
Endplate and oil seal assembly 5-22-7027-0C
Endplate and oil seal assembly 5-22-7028-00
A Vertical mounting - above motor
2 Endplate §5-20-7022-00
Endplate §-20-7023-00
Endplate and oil seal assembly " §-22-7026-00
Endplate and oil seai assembly 5-22-7030-00
includes vertical ting pins.

Note: Brakes with & no. 5 or no. 8 solenoid manufactured before June 17

B-6954868), or with a no. 8 solenoid f

d before S

ptember 13,

B-787975) contained a cast iron support plate {126) and lever arm (17). C
components have been changed to die cast aluminum. | either of the car
repiaced, both must be repiaced. However, in such a case, replacement. ¢

bly (142) is

dad




Support plate

T Torque (1b-f) assembly
e 2y 35
18 -%37 75
a1 108
1 (] Solenoid and coil
- 1
1 Tt 1
1 t 1
1 | 1
1
1
1
3 T P . )
1 1 *Part of hardware kit (see front side)
1
1 - . -
: COnte ntS Of kltS and assemb"es (contents may vary)
1 Letter . Letter
1 desig- K .. Kit g Kit
1 - - nation e description . nu“t.lon dmrlpﬂop
S ! | | Lever am kit (5-68-7271-00)
e 1 1 1+ Lever arm assembly
- 1 g 1 - Lever arm pivot pin
= v ] 1+ 8pring tube pivot pin
: } Pressure spring tube kit (8-86-7471-00)
1 1 - Pressure spring tube Catt
1 7~ Pressure #pring washer .
1 1 Pressure spring screw -.
: 1-8pring tube pivot pin - -5 &
:| Pressure apring kit (6-86-307X-00) .
[ 4 1 P 1 - Pressure spring
.1 : et AC solencld Kt (6-86-50X1-00)
< 9 QN ‘1 1-Plunger -
3 1-Frame
1|t S - Solenocid mounting screws
1 9 8 - 8ok 1 ook ",
T 1 Y - Solenoid link
1 1 - Solenoid link cap screw
3 3 0 3 1 - Solenoid link nut
1 1 T 1 1 - Cotter pin
T LT . . Coll kits (5-86-8XXX-00) and assemblies
S D | Friction diac kit 'ltlndlfd KHHC72-00) .7 1 (5-88-8XXX-00)
- - . — 1‘»Fm¢hc - standerd . {3-Colt
nblies including solenoid. 1 £ aies KR apied ‘ = ' g- #ud’wl:o and terminal assemblies
- 'W WGOO) +Terminais screws
* X, R * .| 2-Terminal tock washers
: 2+ Plunger gukies
Used on models
1-087-151-00, 1-087-1585-00,
1-087-161-00 & 1-087-165-00
1-087-181-00 & 1-087-185-00
1-087-152-00, 1-087-156-00,
1-087-182-00 & 1-087-166-00
1-087-182-00 & 1-087-186-00
1-087-151-00, 1-087-155,00,
1-087-181-00 & 1-087-165-00
1-087-181-00 & 1-087-185-00

1-087-152-00, 1-087-1566-00,
1-087-162-00 & 1-087-166-00

(1-087-182-00 & 1-087-186-00

( * (prior to seriat no.
arior to serial no.

n subsequent brakes, these

1 iran components need to be

t the entire support plate

PT Components, inc., Stearns Division, 120 North Broadway, Miiwaukee Wisconsin 53202, (414) 272-1100
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Vertical below components
{brake below motor)
Vertical above components
(brake above motor) .
Torque (ib-ft) 108
: Current 2] DC AC{DC
- oy
Table 2 Enclosure E JEEEEEAEREAEEE
Table 2 :::ak:s § 28 31813
Components for vertical modifications, number» g $ ; 3 3 s s
brass parts, and splined parts ~ ~ i (eI It fne ~N
item l Description Part b § § ? ?_ § § § § § E § §
Vertical above modification*
CA Pressure plate 8-005-702-04 1 1 1 111}y 1 1{t {1 iy
GA Endplate with pins (aluminum) 5-20-7001-00 1 1 1 1 1 1
. Endplate with pins {aluminum) 5-20-7002-00
Endplate with pins (alumi 1) 5-20-7003-00 1
Endplate & seal assembly w/pins (cast iron) 5-22-7002-00
Endplate & seal assembly w/pins {cast iron) §-22-7004-00
Endplate & seal assembly w/pins (cast iron) 5-22-7006-00 1 1
H Vertical above mounting pin kit 5-66-3371-00
(1-disc brake with cast iron endplate)
Vertical above mounting pin kit 5-66-3372-00
{2-disc brake with cast iron endplate)
Vertical above mounting pin kit $-66-3373-00 i
(3-disc brake with cast iron endplate)
Vertical above mounting pins 8-061-717-01
(1-disc brake with aluminum endplate) *
Vertical above mounting pins 8-061-718-01
(2-disc brake with aluminum endplate)
Vertical above mounting pins 8-061-719-01 313(3
(3-disc brake with aluminum endplate)
| Vertical above spring and spacer kit 5-66-3171-00 i
not shown | Housing and side release assembly 5-07-7036-00 1 1
not shown | Support plate and bearing assembly 5-26-7007-05
not shown | Support plate and bearing assambly 5-26-7008-05 1 1
Vertical bslow modification® (cast lron or aluminum sndplste)
cB8 Pressure plate - less pins (item J) 8-005-702-05 1 1] LERER]
J Vertical mounting pin 8-061-715-00 3|3
Vertical mounting pin 8-081-718-00 313i313
K Vertical below spring kit - green 566-3172-00 1 111}
Vertica! below spring kit - red 5-86-3173-00 ARARRRAI
Brass parts
C Brass pressure plate (horizontal brake) 8-005-703-01 1Thifrjspptr e feprjafrriefr s
E Brass stationary disc (horizontal brake) 8-003-704-01 . t{r]vjefrieitij2]2i2i2
Splined hub and frictior disc . ’
not shown | Friction disc kit - splined 5-88-8478-00 31313
not shown | Hub and set screw assembly . 518-7107-00
not shown | Hub and set screw assembly 5-18-7108-00
not show:. | Hub and set screw assembly 5-16-7108-00 111

*See item «. (table 1) for stationary disc kit.

g
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WHY SPECIFY

CARLON CIRCUIT SAFE’

NON-METALLIC ELECTRICAL ENCLOSURES?

Carlon’s unique foamed thermoplastic electrical enclosures combine
mechanical, thermal, and electrical properties with exceptional chemical
resistance, to provide an enclosure that's competitively priced with other non-
metallic enclosures. : '

COMPARE...AND YOU BE THE JUDGE!

§/‘ Carlon



Carlon Enclosures out-perform them all...

CARLON CIRCUIT SAFE®

HOFFMAN FIBERGLASS

Description

Injection moided from high temperature foamed Noryi.

Moided and fabricated from fiberglass reinforced
resin.

Other Features

ensions | Inside dimension larger to aliow easier component in- Smalier than
Dim stallation. . Carlon equal.
Price | Competitive with other non-metaliic enciosures but Wﬁﬁvo with other non-metallic enclosures.
' offering larger inside dimensions. Smalier inside dimensions than Carlon.
Fabrication | Easy to cut or drili due to consistency of material. Difficult to cut or drill smoothly without sphinter-
Capabilit Hole saw makes smooth, even holes for watertight ing. Difficult to accomplish watertight entries as
apability | connections. a result.
Internal | Structural toam Noryl doesn't respond to ambient Not equal to Carion.
Condensation temperature changes—no internal condensation.
Hinges | Non-metaliic, integral part of the moid. Hinge caps Separate fabricated non-metaliic hinges.

make cover captive. Hinge caps allow cover to be
disconnected for field adjustments.

Wall Mounting

Designed with separate mounting feet for proper
instaliation. Mounting feet seperate box from wall for
cleaning access. . .

Mounted directly to the wall.

Clear Cover

Available on all JIC sizes— screw or hinged cover.

Available only with fabricated window.

Fabrication
Service

Aliows complete customization. Available to
customer's specification on short nobce at com-
petitive prices.

Spacial order only.




...see for yourself.

STAYLASTIC
STAHLIN FIBERGLASS

STAINLESS STEEL

STEEL

Molded and fabricated from a special polyester
material reinforced with fiberglass.

Smaller than
Carion equal

Smaller than
Carlon equal or made to order.

Smaller than
Carion equal.

Competitive with other non-metallic enclosures.
Smalier inside dimensions than Carion.

Too costly to be practical in
most applications.

Painted enclosures about 25% less
than non-metaliic. gaivanized 16%
fess, epoxy coated 25-50% more.

Ditticult to cut or drill smoothly without splinter-
ing. Difficult to accomplish watertight entries as
a result.

Not equal to Carton.

Not equa! to Carlon.

Not equal to Carlon.

Separate stainless steel piano hinges. Riveted to
enclosure. .

[
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Separate stainless steel spot welded
hinges. o

athalatalet g SR

Mounted directly to the wall.

Mounted directly to the wall.

Mounted directly to the wall.

Available only with fabricated window.

Available only with fabricated window.

Avaiiable only with fabricated
‘window.

Special order only.

Special order only.

Special order only.




GIRGUIT
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NEMA 4-4X
SCREW FASTENED ENCLOSURE
WITH NON-METALLIC HINGES

UL 508 Listed
for Industrial Control Paneis

Structural foam motded thermoplastic material provides high impact strength,
chemical resistance. high diefectric strength, excelient weathering capabilibes. For
indoor/outdoor industrial. MRO, and OEM appiications. Hinges are non-metallic
and an integral part of the mold. Hinge caps make cover captive, and aliow cover
1o be removed for field adjustments.

Inside Box 5 ] Cover
Satd | | ORI | owarrc |Mumee| Moo | k| w | w | ' |Wages [peckage| Lo fonn
NDToM | 20167 %D | DTk % | ow | 1 ] #0 | 5 1 132
NRTEBE | 216% | 13vext7w |NPROISINPROIP Morgie | oo | 8% | 8w | 1 | #0 | S 1| _wus
NZOTECA | ZmiGe T 20 | omimwazi | 0% | W0k | 1 | #0 | 5 i e
N2420A4 | 24x20xT4 25%xi4 W21 U8 6% | 6% | 1] #0 6 1 177
Noa20Bd | 2020 | 11w |MPRARINPA2P gyl | eovanith | 8% | B | 1 | 410 | 6 1 83
A4 | 24201 1% o | deawaizs | 0% |10 | 1 | M0 | 6 Y
NXAM [ 30x24kT | 3wx1g 3225%xBH 6% |-6n | 1 | #0 8 1 20
Wan2uBA | 30z | 2tvagrs | NP i T posvaion | Bw | 8w | 1 | #i0 | 8 1 %2
NO024CA | 02X TH: . o Siwxid | SocSWnzh | 0% [wm | 1 | #0 | 8 1 %5

:lumﬁtmmw with itrte rubber ceMlose fiber gasket, 18-8 stainless Steet scraws (10-32/ 74 ), metal mserts {d and pane! mounts), externa mouring brackets
Quotabons for special fabncation available upon request



CUTLER-HAMMER 3 PHASE STARTERS — MAGNETIC

DESCRIPTION

Full Voltage Non-Reversing —600 Volt Max.

WHEN ORDERING SPECIFY

7/15/83

Three phase, full voltage magnetic starters connect motor
directly ocross the line permitting it to draw inrush current
during start up. This type of starter is most commonly used
to control polyphase squirrel cage motors. The starters con-
sist of o magnetically actuated contactor to make and break
the motor power circuit, and an overload relay to provide
running over current protection.

Starters listed in the selection toble on the foliqwing page
are supplied with:

»
—Reset button in cover. Other cover control options, such as
Start-Stop pushbuttons, are available for most listed
starters either in Kit form for field instaliation, or os @
factory instalied option, For enclosures only, see FILE C799,

~—Three coil eutectic alloy overload relay protection, Most
listed storters ore also availoble with Bimetol overload
relays (manua! reset convertible to automatic reset). Both
overioad relay types provide protection for NEMA Class
A and B motors, :

—Magnet coil wired for Separate contro! in starters with
magnet coil voltages of 120 volts or lower. For magnet
coil voltages over 120 volts, starters are wired for Common
control.

—Qne NO (normally open) holding circuit interlock (ouxiliary
contact), Open type A10 Size O thru 5 starters have an
. early opening, normally closed auxiliary contact {NCI)
for reversing electrical interlock protection—no other
contacts should be used for this protection.

—An overload relay ouxiliary contact, either NO or NC,
can be field installed on all listed starters,

DESIGN CHARACTERISTICS

® Screw type power terminals with self-lifting saddle clamps
on Size 00, 0 and 1 — solderless lugs on Sizes 2 through 8,
Control termingls are self-lifting saddle clamp type.

o Straight through wiring — line lugs at top, lood lugs ot
bottom.

o Plug-in molded epoxy resin magnet coil. Color coded and
permanently morked with voltage, frequency and part
number (Size 0 - 5).

o Horizontal or verlical three point mounting on upright
pane! (Size 00 - 5).

® Butt mounting copability — Open type Size 00 - 5 starters

con be mounted side by side without extra spacing (Sizes
0 - 5 auxiliory contacts mounted on left side of starter only).

® Heater coil rating adjustable within 6% of full load motor
current.

¢ Cotalog Number
o Heater coil number or full load current

Size 1 NEMA T With
Reset Button Only

14

Electrical/Electronic
E ;T. Controtl
10
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CUTLER-HAMMER 3 PHASE STARTERS — MAGNETIC 1%

115783 FILE
i
Full Voltage Non-Reversing — 600 Volt Max.® A
RESET ONLY — 3 COIL EUTECTIC ALLOY OVERLOAD RELAY .
I}
a NEMA 4 NEMA 12 NEMA
orEN NEMA1 | NEMASR | wuerignts | Dustightingustin | TCD-9EFG
Magnet YPE General . Dusttight (Stain. External Reset
mr b:{a; Col Purpose ’ Rainproof Steel Thru Size 5) (NEMA 3 & 3R)® Hazardous Ge
) 7 Cotalog: . Getaiog : © Cat Catal
FONumber .| Price B Number ° 1 Pries £7: ".-; Prics | numﬁv Price uumu"ir
Py A1BAM0AS | gy o
20 AISAROLS s Ye. 3
2% m ' AQORS ) § 116. a3 Starter from $ize 0 lising) &7 -
0| 2 "AGOCS 4 s et - S
515 | 2 _ ¥ Lopadtgs SR
[ A2 1IBROAS - "AT0BDOAS . A10BEOA
o | 3 i WEROES " - AIBWOES . . A1ISDOES .ABBEOE
2% | 3 ‘nﬁ% 4. B0 mons, | 192. 5, swoss 1% 284.| “Tgposs {3 192 AgEoR |3
% | 5 . B80C; BRODE: > BWOCH | "' BDOCS © sEOC
G 0. F>; BRODS R BWODD . 8DODB SE0D
® y % , [ A1OCDOAD AWCEOA |
0 [ 7 J ArecDOER ATO0EOE _
| 164 8. =‘~ cooss | 212.|" ceop | %
4% | 10 k. ” ¢DOCH | . CEOC
575 | 10 €DODB cE0D
® BDAOAB, A10DDOAS | ANIDEOAS
20 | 10 : DOXA 1002028
20 | 15 s12.] ADBORS | 412 ‘ oross | 2+
&) | 2% . -. DDOCE " DEOC
55 | 25 *. DDODB .{ DEODB
[  AIGEDOAN " AIGEEOAS
00 | 2 T AYEDOEB " AVOEEOES
| 2 >>Ea08 se.i " eoosk | 64 AOEEORS | 1ss
& | 50 STIA " EDOCB - EEOCB
55 | 50 s %1 EQODS. - EDODB EECDB
[ 120V, ' AOFNOAS CAIOFGOAS . L AIOFDOAB AIOFEOAS |
200 | 40 | 208v. " AIGFNOER - B AISYOOES A10FEOES
%0 | s | 2i0v. | # §e ewons | 1952 K3-raome] 120 ;"7 FpoOBB | 156417 sEORS
40 | 200 | 4s0v. . Binraoon ;| och FEOCS
535 | 100 | 600V, - FNODEY $7e0D5 - FEODB
® 120V. i AI0GEOA
200 | 75 | 208. ATSAEOE
20 | 100 | 240V, } et gron | S2&
40 | 200 | 4sov. o AR08
8§75 |, 200 | 600v. " QK0D
20 [ 150 | 120V, AMEDOE
230 | 200 Sep. - JEDOR
460 | 400 | Control JEDot : -, - JEDOC
515 | 40 £~ J0D0D 1 8130, 9190.[. JEOOD 118307,
0 | 150 | 208v. : ¢ -AINEOE 1
20 | 200 | 240V, R T OB
450 | 400 | 480V. 007 - JEOC
575 | 400 | 60OV Yy, 380D { JEOD
20 [ 300 | 120V, QDO - pos AKWDOR A1DKDDOR ATIKEDOR
460 | 500 | Sep. , XQDOD § KRDOS . KWDOC ...XDDOC . KEDOO
575 | 600 | Control 'KaDOD | 11053, [EZKRDOD. 112138, KI5-XKWDOB | 13088, 7= ~KDDOD (12138 . .- KEDOD |19342
20 | 00 | 240v. 08 0B 4 08 ATOKDOS -,
&0 | 50 | 480V a5, "KROG - AWOD . {. XDOO
75 | 600 | 6OOV. D: y \ » KWOD-> © KDOD
230 | 450 | 120V. ooRS NODOBS
460 | 900 | Sep. . - -LDDOCS s
575 | 900 | Control . 15550, 16630, 17550, J¢-LODODS) 16630, -
20 | 450 | 240V. X : , 0 ®DORS -
460 | 900 | 4SOV, : g  4DOCR.
575 | 00 | 600V. : -

Prioss of starters 6o nel inslude heater solie, Select 3 colls at $8.00 per coil. Heater ool siection, pege 251

STARTERS WITH BIMETAL OR SLOW TRIP EUTECTIC ALLOY OVERLOAD RELAYS

For starter with Bimetal O.L. Relay (convertible manual to stitute A11 or A13 respectively for A10 Cat. No. Same romu.ys
avto, reset), or Slow Trip Eutectic Alloy O.L Relay, sub- ond Prices. EXAMPLE: A11ANOAB instead of A1OANOAB,

© i branch circuit protective device is 45 ampsres or grester, C320FBR] fuse kit{s) may ba reguired for control clrcuit protection per NEC 430-72.
@ Sizes 0 thru & are suitable for outdoor appiication when propetly instalied — Sae Page 8 for details.

@ For 330V, 50 Hz, ses page 13, footnote 1.

@ Wirad for saparate 120V control circuit. For maximum Hp a1 listed motor voltages, use the rating of other starters of sams NEMA size.

DISCOUNT SCHEDULE 1CD (HEATER COILS 1CD-13) SPECIAL MODIFICATIONS, pages T3-7%
i Electrical’

= E TN istigs sworone
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CUTLER-HAMMER 3 PHASE STARTERS — MAGNETIC

7/15/83

Full Voltage Non-Reversing — 600 Volt Max.

APPROXIMATE DIMENSIONS AND SHIPPING WEIGHTS

Open Typs — Sizes 5-8
Mountmg Sciews
Suae 5 9%-20
Size 6-8 p%-13

Dpon Typt — Suu 00-4

Mountin WS
Size !n
Size 34 #%- 20

¢%¢¢*T

£ 8

1

F
< Dimsnsions in Inchey
E * Mounti Ship.
; | e
| T
sk - P’ L ;.-. c Ky S
L—l T | ITHOUT TRANSFORMER
0 _.] y G -
Enclossg oty EMA gﬁ, gﬁ" R 9 110K Py 9“~ o | :3”;2 5
10 ¥ A 2R 1240 18- o 23% 58
7 "t',}' ; % N l‘y‘ m ) u‘
PR el i - & .
4, 3( ' 3 NEMA TYPE 46——WITH TRANSFORMER
& Tadn9 -1 ] 3% |6
§704 A28 9 L 1O oAy |10
oLl BK | W4 e
A PR NEMA TYPE 1 — WITHOUT TRANSFORMER — WITHOUT TRANSFORMER
’ 5% 0% 12
v ] 15% 2
.| 3% 58
i3 %% 112
B D E F-
10 A | el 4es
"y RS
0 v {3 | i
Enciosad Tybt — NEMA I Ll ia S NEMA TYPE 12— WITH TRANSFORMER
Slus-s MA 3R, 4,12 S A ot ! < P R "
uwg:z 7c°l_>iszrc t t 3% ll)ﬁ ;ﬁ m;o 15 B
* NEMA TYPE 1 — WITH TRANSFORMER L 1;& 9 1 . 23, 82
Shad) 9 14 23y 66
& Fitey e < f - 2% | %% 185
XL A ¢ Fas
&?5’%{_ by “ ot 2 N D |E]F.
3% M - s o Tordisy '
i :  Ae- 4 s 1 4 8k | -470
y oy X ¥y 1] 08 8 [ 4%
O} ’ |1 415 ] 680
1| & o ; Tot o NEMA Type 7CO-9EFG WITHOUT TRANSFORMER
o s »
T ‘_',“.‘ “ . g - 9% a3
: }595 132 i !056 J 13% g '
. , ) NEMA TYPE 3RQ — WITHOUT TRANSFORMER | A1 gy m u N ONZSV. . 4_ A
N L =ret 43 % TERRLIVORIE I ) NEMA Type 7CO-9EFG WITH TRANSFORMER
NEMA 1, 12 Size 6-8 X R AR T I L% | 8% | 10% 1% | 4
g X, ]"! 755 L‘m Whi W .. 2%, 100
[} Top snlry requires interchanpeabie hubs,
@ Enclosures have conduit hubs for line, load and control condults.
- E .T.N g::ti'récal'ﬂmrontc
-
= 15
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T ecHnicat

onsm0 A-C FULL VOLTAGE MAGNETIC |
NFORMATION
Three Phase Non-Reversing Starters P usuc/
i Al0,
Size O thru 4 . Al

DESIGN CHARACTERISTICS

Overload Relays ~ Three overload relays av
able:

A10, type ST, standard trip, eutectic alloy,
All, type BNC, bimetal,
Al3, type LT, slow trip, eutectic alloy.

Magnet - CI non-wearing with permanent air gap,
totally enclosed.

Coil -~ Dual wound. Molded epoxy fesin. Plug-in.
Color coded.

Contacts ~ Dust safe vertical contacts. Twin
break, silver cadmium oxide alloy, non-welding.
Terminals —~ Sizes 0 and 1, back-out saddle clamp.

Sizes 2, 3, and 4, solderless lugs.

Holding Circuit Interlock - N.O.-N.C. standard on
open starter, N.O. on NEMA 1 enclosed starter.
Wiring — Straight thru circuitry. Line lugs at top,

load lugs at bottom.

Mounting ~ Horizontal or vertical, 3 point mounting.

Electrical Clearonces - Butt mounting, side by
side without extra spacing with auxiliary con-
tacts mounted on left side of starter.

Overload Protection - Starters will accept two or
three heater coils as desired without affecting
power and control wiring, pane! area, or heate-
coil selection.

Heater Coil Rating - Adjustable in 6% step:
full load motor current.

Enclosure - Open or NEMA 1 enclosed.

Maintenance - Full view contact inspection and
replacement without disturbing wiring. Plug-in
power pack unit contains all moving parts. Front
accessibility to all parts.

OPTIONAL FEATURES

Auxiliary Contocts —~ N.O., N.C., and N.O.-N.C.
auxiliary contacts. Up to ‘a total of 8 contacts
including a holding circuit.

Mechanical Interlock Kit —~ For mechanically inter-
locking starters and/or contactors for reversing
applications.

Terminal Boord ~ Three point terminal board which
mounts on auxiliary contact block.

NEMA 1 Cover Control ~ Five cover control op-
tions, factory installed or in kits for field
conversion. _ ,

Control Transformer —~ For pilot light with NEMA
1 enclosures only. Single and dual voltage
transformers.

For additional details on the components that make
up the AlO0 starters, refer to the following TIP
sheets:
C300-C303
C301
Cl0 |} Contactors

} Overload Relays

-ty

e CUTLER-HAMMER
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T ecrnicat

A-C FULL VOLTAGE MAGNETIC

| nFORMATION 9127
BLICATION .
P usic Three Phase Non-Reversing Starters
Al0, Al1, ‘ Size O thrv 4
A13 v
Electrical Dato
Mo ximu
No::e:o:u (1] N
NRnﬁlng - Horsepower Con‘:;::::n $u
NEWA |y, | Romiugane | e - | Rarne! (s
Size Nonjogging | Jogging Duty Am"“ = | Currant
vty 0%uaclts | Rating, €300-C303 OVERLOAD RELAY
Single | Poly- |Single | Poly- ’ Amperes
hose | Phose | Phase | Phose ambient temperature conditions at the contro] location.
gg ; g 1"7 i‘/‘z %g :ﬂ It allows a heater coil to be selected, however, ‘which
0 | 40 - 5 - 2 18 » 21 allows the motor to wotk to its maximum safe capacity.
$75 = 5 - 2 18 21
15 | 2 3 |1 2 27 32
y 12300 3 | 72 |3 27 32
460 - 10 - 5 27 32
575 - 10 - 5 27 32
230 n, 15 § 10 45 52
2 {460 | - | 25 | - |15 45 52 WINDOW
575 - 25 - 15 45 52
SR N T .
4 - -
p o N -+ S I 1 80 1 UNTRIPPED TRIPPED
230 | = 50 T 135 15 TRIP INDICATOR
4 460 - 100 - 60 _ 135 156 . .
575 | - | 100 - | 60 135 156 A trip indicator is readily visible from the front of the

Toble ond footnotes cre token from NEMA Standords Publicotion
No. 1CS-1970 Section 2, Part ICS 2-3218 Page 1 ond 2,

(1] Plugging or Jogging Duty. Ratings shown are for applications
requiring repeated interruption of stalled motor current or
tepected closing of high tronsient currents encountered in rapid
motor reversal, involving more than five openings per minute,
©.9., plugestop, plug-reverse or jogging duty, Rotings apply to
single speed and multi-speed controllers. ’

@ Per NEMA Stondords porogroph!CS 2:321A.20. The serviceelimit
current represents the maximum rms current, in emperes, which
the conwoller may be expectred 1o corry for protracted periods
in normol service. At serviceelimit current ratings, temperature
tises may exceed those obtained by testing the controller at its
continuous current rising. The ultimote tip current of overe
current (overload) relays or other motor protective devices shall
not exceed the service limit current ratings of the controlier.

DESCRIPTION

General
The three types of starters covered in this TIP sheet
are similar except for the type of overload relay.

Al0, TYPE ST, STANDARD TRIP,

EUTECTIC ALLOY OVERLOAD RELAY

The A0 starter has a type ST eutectic melting alloy,
standard trip, overload relay. This starter is used for
most industrial and commercial motor control applice-
tions. The locked rotor trip time of the Al0 is
designed to protect the new class B motors, while
still allowing sufficient start up time for most class A
motor applications.

A new high temperature eutectic alloy used in the
overcurrent sensing element eliminates nuisance
tripping problems normally associated with high

overload relay. When the overload relay has tripped, a
metal indicator appears in a window located above
the reset button shaft.

The type ST overload relay is always manually reset,
and is designed so that pressing the reset button will
not stop the motor or have any affect unless the
overload relay has tripped.

The standard Al0 starter has one N.C. contact
mounted on the overload relay. Also available is an
additional N.O. contact which closes simultaneously
with the opening of the N.C. contact. This feature is
used for signaling an overload condition, or for
interlocking purposes.

The AlQ starter is identified by the overloatt relay
having a white button with the designation ‘“‘TYPE
ST'" stamped on the button. For complete details on
the overload relay of this starter refer to TIP
C300-C303.

All, TYPE BNC, BMETAL OVERLOAD RELAY

The All starter has a type BNC bimetal overload
relay. The overload relay uses the same line of heater
coils used on the AIQ starter. .

€30} OVERLOAD RELAY

CUTLER-HAMMER



$15/70

A-C FULL VOLTAGE MAGNETIC

T ecHNiCAL
| NFORMATION

DESCRIPTION (Continued)

The sensing element and trip mechanism utilize a
principle previously unique to eutectic overload
relays: The sensing element acts as a trigger and
does no work. The tripping force is supplied by the
reset spring instead.

Like the overload relay of the A10 starter, the new
higher tripping temperature eliminates nuisance
tripping in high ambient temperature conditions. .
NOTE: The bimetal overload relay is not available
with a N.O. signalings circuit and has no
trip indicatot.

»

The principal use of the A1l starter is in applications
where conversion to automatic reset is desired.

The All starter is identified by the overload relay
having a gray reset button with the designation
“TYPE BNC’ stamped on it. For complete details
on the overload relay of this starter, refer to TIP
C301.

Al3, TYPE LT, SLOW TRIP,

EUTECTIC ALLOY OVERLOAD RELAY

The Al3 starter has a type LT eutectic thermal alloy,
slow trip, overload relay. It is similar to the A1Q
starter, except that the tsip time on starting is longer.
It provides protection for class A insulated motor
designs, and motors designed for high inertia
equipment.

The Al3 starter is used to Start motors with high
inertia loads or to start machines which must start
under load. The protection afforded under full load
condition is the same as that of the A10 starter.

o

BASE
AUXILIARY

o
CONTACTS A

BASE

MOLDED BASE
ASSEMBLY

Three Phase Non-Reversing Starters
Size O thru 4

P non
Al n,
Al3

The Al3 starter is identified by the overload relay

having a black reset button with the de ion
““TYPE LT" stamped on it. For further ¢ on
the overload relay of this starter, refer rip

C300-C303.

Contactor
The contactor used in these starters has a horizontal
stroke magnet with the magnet assembly out front and
the contacts behind for front accessibility of all
parts: terminals, contacts, coil, and auxiliary coatact
mounting.

The contactor consists of two basic units: the molded
base and the power pack unit.

The molded base is essentially a teminal board to
which all power and control wiring is connected. It
houses the stationary contacts, and mounts the power,
control, and coil terminals, and the auxiliary contact
assemblies,

The power pack is a separate plug-in assembly which
is independent of all wiring. It consists of the magnet
housing which houses the magnet assembly, coil, and
movable contact assembly. The plug-in pov:  -ack
unit is secured to the molded base with tw ve
hex head screws.

Magnet Assembly

The magnet is a double pole CI type. The C member
is stationary and the | member is the movuble
amature. The horizontal stroke assembly has throw-
out springs, independent of gravity,

POWER
TERMINAL

N STATIONARY
7.-1'\/ CONTACT

MAGNET
CoOfL

MOVABLE
CONTACTS

MAGNET
HOUSING
et
PLUG-IN
POWER PACK
ASSEMBLY

CONTACTOR ASSEMBLY

3

CUTLER-HAMMER
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I NFORMATION

A-C FULL VOLTAGE MAGNETIC

P usication
A10, A1,
Al3

DESCRIPTION (Continued)

The magnet assembly is cushioned on pickup and

dropout by stainless steel springs for maximum
performance and quiet operation. The air gap of the
C member is permanent and non-wearing. The two
shading coils are permanently bonded in plage with
epoxy.

The magnet assembly is completely enclosed within
the magnet housing and armature operation is totally
protected from external interference. Operation is
visually indicated from the front of the contactar by
two square indicators which appear in windows in the
front cover. When the contactor is de-energized, the
indicators recede into the housing about ¥".

Magnet Coil

The magnet coil is of the double coil type, bobbin
wound, and molded in epoxy. The coil teminations
are plug-in, male stabs, molded into the epoxy. These
male stabs mate with female connectors mounted in
the molded base.

The coil is identified by color coding and by white
stamped markings of voltage, frequency, and part
number on the front of the coil. These markings are
clearly visible from the front of the contactor.

The coil is removed in three steps, requiring the use
of only a screwdriver.

1. Remove the plug-in power unit’s cover,

2. Remove the armature and spring plate.

3. Unplug the coil from its mounting.

Since the plug-in coil is connected to the terminals by
stab connectors, no coil wiring need be removed to
change the coil.

Three magnet coil sizes cover all contactors, size 0
thru 4. The coils for size 0 and 1 are common, and the
coils for size 3 and 4 are common. The magnet coils
are suitable for use on either 60 or 50 Hertz distribu-
tion systems at the voltages listed in the following
table.

MAGNET COIL DATA

Three Phase Non-Reversing Starters
Size O thru 4

COIL REMOVAL

MAGNET COIL IDENTIFICATION

Voits/Hertz

Stattef Size and Coil Part numder

081 2 38 ¢
120/60 or 110/50 9.1887-] | 9-1889-1 | 9-1891-1
Size Imush Sealed 240/60 of 220,50 9-1887-2 | 9-1889-2 | 9-1891-2
B TR LW | MRS | nES ni | BE
o - - . 1-4
Qand 1 65 104 U 2 120/240/60 or 110/220/50 | 9-1888-1 | 9.1890-1 | 9-1892-1
2 116 391 13 3 240/480/80 o 2207440750 | 518882 | 91802 | 913502
/ 9-1887- 9.1889-13 ' 9-189i-13
3 198 1034 14 8 380/50 9-1887-8 | 9-1889.14: 3.1891-14
n 19 1034 v I3 24760 9-1887.7 | 91889-20' 5189115
CUTLER- HAMMER -
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A-C FULL VOLTAGE MAGNETIC

T ecrnicat
| NrORMATION

DESCRIPTION (Continued)

Movable Contocts

The movable contacts are mounted on the plug-in
power unit, and are completely enclosed within the
contactor when the power unit is mounted on the
molded base. The contacts can be inspected by remov-
ing the power unit without removing any wiring,

The contacts are double break, silver cadmium oxide
and are vertical, dust-free. For maximum performance,
the contacts are guided by stainless steel metal guide
plates, with optimized contact pressure being main-
tained by a stainless steel spring. Each contact is
stamped with the part number, and all contacts within
a contactor size are common and interchangeable.

Stationary Contacts

The stationary contacts are mounted on the molded
base and are inspected by removing the plug-in power
unit.

A stationary contact and a power terminal are attached
to the molded base with one common screw. Stationary
contacts can be removed without removing the power
or control circuit wiring.

Terminals

All power and control terminals are assembled to the
base unit, providing full front accessibility for inspec-
tion and maintenance of the device without discon-
necting the line, load, or control connections.

CONTROL TERMINALS
The magnet coil and control terminals are backout

——ray

Three Phase Non-Reversing Starters
Size 0 thru 4

STATIONARY CONTACT REMOVAL

P usiicano:
A10, ANl
Al3

saddle clamps. One or two, solid or stranded wire
conductors ranging in size from #12 to #16 can be
accommodated.

POWER TERMINALS

The power terminals for the size O and 1 starters are
backout saddle clamps, and are suitable for use with
one or two solid or stranded wire conductors. (A heavy
body aluminum lug kit is available for the size 0 and 1
starters specifically foruse with aluminum conductors.)

The size 2, 3, and 4 open type starters have a copper
body pressure type solderless lug intended for use
with copper conductors. The lug will accommodate a
single conductor one size oversize for the maximum
requirement of each device. The teminal plate accom-
modates an additional lug either for power cross con-
nection or power take-off of either the pressure type
solderless lug or crimp-on type lug.

The size 2, 3, and 4 NEMA ! enclosed starters are
provided with a heavy body aluminum lug suitable for
use with either copper or aluminum conductors.

The table on the next page lists the range of wire
sizes that can be accommodated by the power lugs
on these devices.

In addition to the 3 phase power terminations, the L1
and L2 terminals have an auxiliary control terminal
(backout saddle clamp type) either for connection of
control circuit devices or to provide for control circuit
power take-off.

CUTLER-HAMMER
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DESCRIPTION (Continued)
Wire Size and Type Capability for Power Terminals

Size Open NEMA 1 Enclosed
Standord - Stondard Optional
0 and 1 #8-414 Cou #8-#14 Cu #6-#14 Cu-Al
2 #4-414 Cu H4-0114 Cu-Al -
3 1/0-#14 Co 2/0-#14 Cu-Al -
4 3/0-#8 Cu 4/0-414 Cu-Al -

Control Wiring

For control voltage of 120 volts or lower, statters are
wired for separate control. For control voltage of 208
volts and above, starters are wired {orcommon control,

Cover Control

The local cover controls listed below are available
either factory installed or as on-the-job conversion
kits: start-stop, 2-position selector switch, 3-position
selector switch, start-stop with pilot, and reset only
with pilot. The kits consist of a switch assembly
complete with color coded leads for proper terminal
connections. Optional cover control islands mount in
place of the standard, reset only, island in the cover.
There are no knockouts to remove or holes to drill.

wontro! Transformer B
Control transformers are offered for local or remote
pilot light applications. Available with NEMA 1 en-
closed Starters size 0 thru 3.

Auxiliary Contocts

OPEN TYPE

The open type starter is supplied with N.O.—N.C.L
auxiliary contacts as standard (normally open holding
circuit and normally closed early opening contact for
electrical interlocking purposes). Six additional con-
tacts can be added to obtain a total of eight auxiliary
contacts (including a holding circuit). Six of the eight
can then be N.O. or N.C., while the other two are
N.C.1. contacts.

The addition of the first two auxiliaries (any combina-
tion of N.O. — N.C.) is accomplished by add-on auxil-
iary contacts. The add-on auxiliary contacts fit all
starters, size O through 4. The addition of two auxiliary

MOUNTING
AUXILIARY
CONTACTS

CUTLER-HAMMER

Three Phase Non-Reversing Starters
Size O thru 4

9/NES T (.:__'

contacts to the holding circuit block does not change
either the dimensions or the electrical clearance
requirements.

To add more than two auxiliary contact blocks requires
that either a N.O, o« N.C.l. base auxiliary be added
to the right side of the starter. This adds approximately
%" to the width dimension. Two additional add-on -
auxiliaries can be added to this base unit.

NEMA 1 .
The NEMA 1 enclosed starter is supplied with a N.O.
holding circuit as standard. Two N.O. or N.O.-N.C.
auxiliary contacts can be added. Additional auxiliary
contacts can be added to the right side of the starter,
see table below.

Number of Auxiliary Contacts

Locotion Open ] NEMA 1
Strondard

Left Side 20 1

Right Side 0 0
Optional

Left Side 2 2

Right Side 4 4@

TOTAL 8 7

© N.O. holding circuit ond an auxiliary N.C. contact.
@ N.O. holding citcuit when specified.
© Two only on the Size 0 and 1.

Terminal Block

An optional three point terminal block can be mounted
on either the standard or add-on auxiliary contacts. It
can be used for control circuit electrical tie points.

Mechanical Interlock

Mechanical interlock kits are available for field con-
struction of reversing units, using standard non-
reversing devices. The kit contains a mechanical
interlock unit plus the power cross-wiring to provide
a complete assembly. This kit provides the same
reliability as a factory-assembled reversing unit.

The mechanical interlocking unit mounts directly to
the contactor base assemblies, eliminating problems
of tolerance in mounting of the unit or special panel
drilling.

Three mechanical interlock kits are available to cover
size O thru 4: one for the size 0 and 1, one for the
size 2, and another for size 3 and 4.

SUBMITTAL DATA : :
For your convenience, the wiring diagram and dimen-
sion pages of this TIP Sheet have been set up to
provide complete data on the device for specification
purposes either with or without certification. Addi-
tional copies are readily available from the factory.
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We trimmed the si:

F PEPOEE
006
®

. 1.6" RED TURN-TO-RELEASE

MUSHROOM HEAD

. BLUE PILOT

STANDARD LEVER SELECTOR

2.4" RED KEY RELEASE MUSHROOM
HEAD

1.6 BLACK MUSHROOM HEAD

. BLUE ILLUMINATED PUSH ON-PUSH

OFF MAINTAINED EXTENDED HEAD

. AMBER ILLUMINATED EXTENDED HEAD

BLACK METALUIC FLUSKH HEAD

. GREEN ILLUMINATED FLUSH HEAD

10. EXTENDED LEVER SELECTOR

. FLUSH INTERLOCKED PUSHBUTTONS
. CLEAR PUSH-TO-TEST PILOT

13. YELLOW FLUSH HEAD

. GREEN PUSH ON-PUSH OFF EXTENDED

HEAD

. BLACK EXTENDED HEAD
. RED ILLUMINATED STANDARD LEVER

SELECTOR

., ILLUMINATED RED 3 POSITION

MUSHROOM HEAD

. GREEN FLUSH HEAD

LUgHEBRY 888

. RED BOOYED HEAD

. AMBER TRANSPARENT FLUSH HEAD
. SILICON BOOT, RED FLUSH HEAD

. KEY SELECTOR

. 1.6 BLACK PUSH-PULL MUSHROOM

HEAD

. BLUE ILLUMINATED EXTENDED HEAD
. RED NEON LENS PILOT

. GREEN NEON LENS PILOT

. RED ILLUMINATED SILICON BOOTED"

HEAD

. GREEN NEON LENS PILOT
. RED WOBBLE STICK
. 1.6” ILLUMINATED AMBER

MOMENTARY MUSHROOM HEAD

. GREEN GUARDED HEAD
. GREEN TRANSPARENT FLUSH HEAD

BLACK BOOTED HEAD

YELLOW EXTENDED HEAD -

24" GREEN MUSHROOM HEAD
JOYSTICK

FLUSH 2 BUTTON RECTANGULAR HES

. 1.6” RED ILLUMINATED 2 POSITION

MAINTAINED MUSHROOM HEAD



but kept the muscle

Thanks to TELEMECANIQUE in-
novative engineering, the pushbut-
tons you probably buy now are out
of date.

The old way was to buy big
standard size pushbuttons when
you needed heavy duty 600 voit 10
Ampere capacity. The large and
bulky devices gave you the rating
you needed, but you were in trou-
ble when panel density was a con-
sideration. The comparison below
shows that the surface area of both
units is the same (use a quarter for
comparison), but the XB2-B line
requires less space behind the
panel.

TELEMECANIQUE

Competition

The alternative was miniature
pushbuttons, easy to crowd on a
panel, but limited to 300 VAC rat-
ing. The XB2-B oiltight and water-
tight pushbuttons successfully
combine the best features of both
these earlier models.

The simple 7" one-step
round mounting holes with no
notching have eliminated the
costly and time consuming notch-
ing method required for competi-
tive lines. This feature reduces
panel size aild labor cost.

O

Competition ~ TELEMECANIQUE
The space savings of the
smaller 7’ mounting hole is en-
hanced by the feature of being
able to mount contact blocks side
by side and having no space lost
between each unit. The reduced

height, width and depth of the con-
tact blocks increases the panel
density and reduces your panel
size.

N

Competition

© TELEMECANIQUE

As many as six contact blocks
can be stacked behind an operator
using a single captive screw in
each block, further improving de-
sign flexibility. The devices have
been designed to provide more wir-
ing clearance for faster instailation.
The terminal screws are supplied
in the raised position allowing you
to directly insert wiring. No need to
backout the screws.

Operators and contact blocks
are supplied as separate compo-
nents. The bayonet base mounting
of the operators and the use of 2
screws to tighten the unit to the
panel eliminates the need for a
torque wrench and reduces your
installation time. Also this method
grounds the device 1o the panel
and provides a tamperproof
mounting.

XB2-B is a compiete line with
fluminated and non-illuminated
pushbuttons and selectors, key
switches, joysticks, wobble sticks,

rectangular operators, pilot lights
plus a full array of contact blocks,
bases and accessories.

Piiot lights (standard and push
to test) and illuminated pushbut-
tons are available with direct
supply, resistor, transformer or
flashing bases.

Qiltight TELEMECANIQUE
pushbuttons and related products
are respected and specified
throughout the world for their qual-
ity, reliability and competitive
prices. .
XB2-B pushbuttons not only
comply with UL and CSA stan-
dards, but meet such international
standards as IEC, ASE, NEMKO,
SEMCO, DEMCO, UTE, VDE, SF
and many others, vital approvals if
your products are to be exported.
Standard units comply with NEMA
1,2,3,4,5, 12 and 13, are treated
for use in harsh climatic conditions.
and are watertight even under
pressure wash conditions.

The products are backed up
by readily available technical
back-up and after sales service.
Prices for these state of the art de-
vices will be a pleasant surprise
to you.



Strip Heaters

With years of experience in the manufacture of
metal sheathed strip heaters, Wellman has the ap-
plication expertise to design a strip heater to serve
most any need. Easy and economical instaliation,
wide temperature range, rugged construction and
dependability are some of the reasons Weliman™
Strip Heaters have such wide applications, in-
cluding: surface heating—on platens, dies, molds,
tanks, piping and more; process air heating—both
strip and finned strip heaters in drying cabinets,
ovens, baking ovens and vacuum dehydrating ovens
and for moisture protection for motors, etc.;
resistors—as dropping resistors for line applica-
tions in railroads and load banks; winterizing—on
hoppers, conveyors, ducts, car heating, thawing,;
original equipment—air conditioning, iaboratory
equipment food packaging, ovens, presses and dry-
ing equipment. For more information regarding ap-
plication, request Catalog WHB.

Construction

Weliman strip heaters are constructed of specially
* selected high quality materials, beginning with the
high-temperature alloy resistance wire uniformly
coiled and spaced over the width of the heated
length of the strip heater. This controlled coil pro-
cess and placement assures uniform heat distribu-
tion over the entire active surface of the heater.
Special care is taken to secure the stud-type ter-
minal to the high-temperature atloy resistance wire
to prevent premature failure due to high resistance
contact.

The coiled resistance wire is embedded in a
special refractory material which possesses ex-
celient heat transfer characteristics and superior in-
sulation properties. The entire heater assembly is
encased in either an aluminized or chrome steel
sheath and is compressed under high pressure. The
completed assembly is heated under controlled con-
ditions to bake and semi-vitrify the refractory for a
rigid, vibration-resistant, heavy-duty heating unit.

W12/ Strip Heaters

Strip Heaters—Normal Limits

MaximumVoltage .................... 600 Volts
MaximumAmpsS ...t 48 Amps
Overall LengthLimit ................ 42Va Inch-
Effective LengthLimit.. ... ............ 38 Inc
Finned LengthLimit .................. 38inc

Approx. Weight/inch of Length Std. Strip .08 Ib/Inc.+
...................... Finned Strip .13 tb/inch
Square Inches of Surface Area Per

inchofDesign ................ 3.75 Sq. Inghes
Maximum Sheath

Temperature.......... Aluminized Bteel 1000°F

........................ Chrome Stee! 1200°F

...................... Stainless Stee! 1200°F

.............................. Monet 1050°F
Minimum Lengthwise Bending Radius

(Factory) oot i 4 Inches

Standard Features :

* Aluminized steel sheath—suitable for applications
where the maximum sheath temperature does not
exceed 1000° F.

¢ Chrome stee! sheath—suitable for applications
where the maximum sheath temperature does not
exceed 1200° F.

» Siotted mounting tabs—provide for lineal expan-

sion during initial heatup period.

Flat surface—provides a suitable surface

clamp-on applications and provides uniform .

distribution for broad surfaces.

¢ Factory tested—both electrically and mechanical-

ly to ensure compliance with rigid engineering

specifications.

Single-end offset terminais—Type SS strip and

Type FS finned strip heaters have both terminals

offset on one end to allow wiring access from the

end or from either side.

¢ Terminals on both ends—Type SD heaters have

terminals at each end for ease of parallel or series

wiring configurations.

Heavy wall construction—for strength and rigidity

in the application and for iong performance life.

-

Benefits

¢ Aluminized steel sheath provides both corrosion
resistance and an attractive appearance.

* Chrome steel sheath combines additional corro-
sion protection and excellent appearance.

¢ Vibration resistant—the compacted semi-vitrified
refractory and insulation and its integrity with the
rigid sheathed construction enable Wellman strig
heaters to withstand severe vibration conditions

¢ Rugged construction for long life.

¢ Application versatility—easy to use in a wide vi
ty of surface and air heating applications.

SYRLLLiY



Strip Heaters avaiabie Fromstock

Type SS

Otiset Terminals at one end

Dimensions (inches:

A a: 3
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W14 / Strip Heaters *These heaters have parallel (side-by-side), not offset terminals. WELLMAN



CUSTOMER:

ORDER NO:
DATE OF ORDER:
CONTRACT NO:
MODEL NO:

WINCH SREIAL NO:
DRESSER USED ELECTRA MOTOR:
FRAME NO:
MODEL NO:
STEARNS BRAKE:
MODEL NO:
SERIAL NO:

VSE CORPORATION
TO: Norshipco

PO 58515 S/0 2912
4-8-85
DAAK70-83-C-0108
65-10-600I Elec. Anchor
Winches w/ Level-wind
053085-8-8

EBM 213 TV 500AY
3E 33173XE

1-087-082-00-053
BZ-A00373



Component

Anchor winches

Gear motor

Electric brake

APPENDIX B

MANUFACTURERS' SERVICE MANUALS/INSTRUCTIONS

Document title

Instruction Manual

Instruction Manual

Instructions

Manufacturer

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

Electric Motors Corporation
Power Transmission Division
Dresser Industries

Anaheim, CA 92803

(714) 535-6061

PT Components Incorporated
Stearns Division

120 North Broadway
Milwaukee, WI 53202

(414) 272-1100

B-1/(B-2 blank)

TM 55-1930-209-14&P-14
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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 cantains PMCS for all systems ROWPU Barge.
This appendix contains only PMCS for the Anchor, Mooring and Towing
System

a. General.

1)

(2)

3)

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).

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.

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)

(2)

3)

(4)

()

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 'ltem Number" column on DA Form 2404, Equipment
Inspection and Maintenance Worksheet, in recording results of PMCS.

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.

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

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

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
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(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.
(@) 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.

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

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

(c) Class lll - 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 | 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 | or Class Il 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, Il or lll 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.

C-2
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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 Nof
No. To Be And Have Repaired Or Ready/Available
B|D|A|DIW|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.

C-4
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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 Nof
No. To Be And Have Repaired Or Ready/Available
B|D|A|DIW|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 gt.) 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.

C-5
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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 Nof
No. To Be And Have Repaired Or Ready/Available
B|D|A|DIW|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 Nof
No. To Be And Have Repaired Or Ready/Available
B|D|A|DIW|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-
Ing 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.

x| o* * 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.

* I.  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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THE METRIC SYSTEM AND EQUIVALENTS

Linear Measure

1 centimeter = 10 millimeters = .39 inch

1 decimeter = 10 centimeters = 3.94 inches
1 meter = 10 decimeters = 39.37 inches

1 dekameter = 10 meters = 32.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3.2808.8 feet

Weights

1 centigram = 10 milligrams = .15 gran

1 decigram = 10 centigrams = 1.54 grains
1 gram = 10 decigram = .035 ounce

1 dekagram = 10 grams = .35 ounce

1 hectogram = 10 dekagrams = 3.52 ounces
1 kilogram = 10 hectograms = 2.2 pounds
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons

Cubic Measure

Square measure

1 8q. centimeter = 100 sq. millimeters =.155 sq. in.

1 sq. decimeter = 100 sq. centimeters = 15.5 inches

1 sq. meter (centare) = 100 sq. decimeters = 10.76 feet
1 5q. dekameter (are) = 100 sq. meters = 1.076.4 sq. ft.
1 5q. hectometer (hectare) = 100 sq. dekameters = 2.47
acres

1 sq. kilometer = 100 hectometers = .386 sq. mules

Liquid Measure

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kilohiter = 10 hectoliters = 264.18 gallons
1 hter = 10 deciliters = 33.81 fl. ounces

1 centiliter = 10 milliliters = .34 fl. ounce
1 deciliter = 10 centiliters = 3 38 fl. ounces
1 metnc ton = 10 quintals = 1.1 short tons

1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch
1 cu. decimeter = 1000 cu. centimeters = 61.02 cu 1n.
1 cu. meter = 1000 cu. decimeters = 35.31 cu. feet

Approximate Conversion Factors

To change To Multiply by To change To Muitiply by
inches centimeters 2.540 ounce inches newton-meters .0070062
feet meters 305 centimeters inches .394
yards meters 914 meters feet 3.280
miles kilometers 1.609 meters yards 1.094

sq. inches $q. centimeters 6.451 kilometers miles .621

sq. feet $q. meters .093 sq. centimeters  sq. inches .155

sq. yards $q. meters .836 sq. meters sq. yards 10.764

sq. miles sq. kilometers 2.590 sq. kilometers  sq. miles 1.196
acres 8q. hectometers .405 sq. hectometers acres 2.471
cubic feet cubic meters .028 cubic meters cubic feet 35.315
cubic yards cubic meters .765 milliliters fluid ounces .034
fluid ounces milliliters 29.573 liters pints 2.113
pints hters 472 liters quarts 1.057
quarts liters .946 grams ounces .035
gallons liters 3.785 kilograms pounds 2.205
ounces grams 28.349 metric tons short tons 1.102
pounds kilograms 454 pound-feet newton-meters 1.356
short tons metric tons .907

pound inches newton-meters .11296

°F Fahrenheit temperature

5/9 ( after subtracting 32)

Temperature (Exact)

Celsius Temperature °C
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