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MODIFICATION HAZARD 

Unauthorized modifications, alterations or installations of or to this equipment are prohibited and are in violation of 
AR 750-10. Any such unauthorized modifications, alterations or installations could result in death, injury or 

damage to the equipment 

 

HIGH PRESSURE HYDRAULIC SYSTEM HAZARDS 

If hydraulic system's high pressure lines or equipment fail, serious injuries could result. 

Never work on hydraulic systems or equipment unless there is another person nearby who is familiar with the 
operation and hazards of the equipment, and who can give first aid. A second person should stand by controls to 

turn off hydraulic pumps in an emergency. 

 

MOVING MACHINERY HAZARDS 

Be very careful when operating or working near moving machinery. Running engine, rotating shafts, and other 
moving parts could cause personal injury or death. 

 

ELECTRICAL HAZARDS 

Do not be misled by the term "low voltage". Potentials as low as 50 volts may cause death under adverse 
conditions. Be careful not to contact 115-VAC, 230-VAC or 460-VAC input connections when installing and 

operating equipment. Whenever the nature of the operation permits, keep one hand away from the equipment to 
reduce the hazard of current flowing through the body. 

 

FLAMMABLE LIQUID AND COMBUSTIBLE VAPOR HAZARDS 

Gasoline, fuel oil, lubricating oil, grease, paint-thinner, cleaning solvents and other combustible liquids present a 
serious fire hazard. Always store combustible liquids in designated storage lockers. Insure exhaust and 

ventilation fans are operating while using cleaning solvents or paint products. Never store or charge batteries in a 
confined space without ventilation or near operating electrical equipment. 

When refueling and de-fueling the vessel, ensure appropriate signs are posted in visible locations and warnings 
are announced over the vessel's public address system. Smoking, welding and any operation involving open 

flame must be prohibited throughout the vessel. 

 

COMPRESSED AIR HAZARDS 

High pressure air tanks, piping systems and air operated devices possess potential for serious injury to eyes and 
exposed areas of skin due to escaping air pressure. 
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CAUSTIC AND CORROSIVE CHEMICAL HAZARDS 

Battery acid and water purification chemicals such as bromine and chlorine can cause serious burns to eyes or 
exposed areas of skin. Always wear eye protection and protective clothing when working with caustic and 

corrosive chemicals. If chemical accidentally contacts skin or eyes, immediately flush with large quantities of 
water and seek medical attention. 

 

WASTE WATER HAZARDS 

As a matter of personnel safety, the following health and sanitary precautions are to be 
observed prior to, during, and after sewage plant maintenance: 

1. Prior to working on the sewage plant or cleaning a sewage spill, personnel shall: (a) 
Obtain stock detergent, buckets, mops, rags, and plastic laundry size bags; these should be 
placed in the compartment wash up area (b) Put on rubber boots, rubber gloves, and 
coveralls. 
2. Personnel shall not eat, drink, or smoke while maintaining or handling sewage. 
 

3. When maintenance is complete, the area should be rinsed with sea water or fresh water, 
washed down with hot potable water and stock detergent, and rinsed with sea water or fresh 
water 
4. Non-fabric items such as boots, rubber gloves, etc., should be washed with warm water 
and detergent, allowed to dry, and placed in a plastic bag for storage. 
5. Coveralls should be removed and placed in plastic bags for normal laundering. 
6. Wash hands, lower arms and face in that order with hot potable water and soap. 
7. Personnel engaged in sewage plant maintenance shall not leave the compartment wearing 
boots, coveralls, or rubber gloves worn during maintenance. 
8. After leaving the compartment, personnel should shower with hot potable water and soap. 
9. Should any person, during the course of maintenance, become contaminated with sewage 
such that their clothes become saturated and wet to the skin, they should follow the procedure 
cited above, leave the compartment, and shower with hot potable water and soap. 

 

ELECTROMAGNETIC RADIATION HAZARDS 

Electromagnetic radiation from the searchlight, radar, and radio antennas has the potential for serious radiation 
burns. Do not stand in the path of radiation emission. 

 

HIGH TEMPERTURE FLUID HAZARD 

Hot fluid such as engine coolants, hot water, engine lubrication oil, and hot hydraulic fluid possess the potential 
for serious burns to personnel. 

b 



TM55-1935-208-34 

 

HIGH INTENSITY LIGHT HAZARDS 

High intensity light from the searchlight and other flood-lights possess the potential to shatter lens covers creating 
a danger from flying glass. 

Never stand directly in front of the searchlight or other powerful lights. Allow elements and bulbs to cool prior to 
performing maintenance. If elements and bulbs must be replaced while hot, wear protective gloves. 

 

CO2 FIRE SUPPRESSENT HAZARDS 

All personnel must immediately evacuate spaces when CO2 fire suppressant systems are activated. CO2 
displaces oxygen to smother combustion. It can cause death by suffocation if personnel do not evacuate within 

45 seconds after activating handle is pulled. 

 

FIRE SUPPRESSANT HAZARDS 

Fire suppressant chemicals displace oxygen and can cause suffocation. Immediately evacuate areas where they 
will be used. 

 

WORKING IN CONFINED AREAS 

Before entering or working in confined areas such as tanks, voids or machinery spaces, always insure space has 
adequate ventilation. Upon entering a confined area care should be taken to avoid protruding objects such as 

hatch dogs, piping, frame braces, machinery etc. Failure to wear necessary protective clothing/equipment could 
result in death or serious injury. 

 

HIGH NOISE LEVEL HAZARDS 

Ear protection must be worn when engines and machinery are in operation. Failure to wear hearing protection in 
areas with high noise concentrations will result in eventual permanent hearing loss. 

For Artificial Respiration, refer to FM 21-11 

c/(d blank) 
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HOW TO USE THIS MANUAL 

GENERAL. This manual contains description, technical principles of operation and operating instructions for 
the Barge Derrick (BD). The manual is divided into three chapters: 

CHAPTER 1, INTRODUCTION..................................................... Provides general information about the 
vessel, identifies the major components and 
systems by deck and compartment, and 
describes how the components or systems 
work. 

CHAPTER 2, DIRECT SUPPORT 
MAINTENANCE INSTRUCTIONS.................................................Provides all necessary instructions and 

references for direct support level 
maintenance required for BD systems, 
components, and end item including 
preventive maintenance, lubrication 
requirements, troubleshooting, servicing, 
testing, repair, and replace. 

CHAPTER 3, GENERAL SUPPORT 
MAINTENANCE INSTRUCTIONS.................................................Provides all necessary instructions and 

references for general support level 
maintenance required for BD systems, 
components, and end item including 
preventive maintenance, lubrication 
requirements, troubleshooting, servicing, 
testing, repair, and replace. 

WARNINGS, CAUTIONS, AND NOTES. Some information provided throughout the manual does not fit into a 
procedural step; this information is provided in the form of WARNINGS, CAUTIONS, and NOTES. 
WARNINGS are provided where a potential exists for injury and/or death to personnel or damage to the 
equipment, WARNING headings are as shown below: 

 

There are also a number of general WARNINGS listed in the Warning Page which should also be read before 
operating the vessel. 

CAUTIONS are provided where a potential exists for damage to equipment. CAUTION headings are as 
shown below: 

 

NOTEs are used to give user information that may be important for that procedure or task. NOTE headings are as 
shown below: 

NOTE 

WARNINGS, CAUTIONS, AND NOTES SHOULD NEVER BE IGNORED. 

iii 
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HOW TO USE THIS MANUAL - continued 

INTERNAL REFERENCING. In this manual, internal referencing is done by paragraph number. For example: 
Align fuel oil transfer piping system (see para. 2-9.a.). 

The note (see para 2-9.a.) refers you to Chapter 2, paragraph 9.a., of this manual. 

For quick reference to a vessel item or procedure, use the alphabetical index in the back of this manual. 

PROBLEMS AND MALFUNCTIONS. When problems and malfunctions occur during operation, the operator 
should go to the appropriate page of the equipment technical manual (TM 55-1935-208-series) and look for 
the problem in the symptom (malfunction) index of the troubleshooting section. This index will direct the 
operator to identify exactly what is wrong and provide procedures to correct it. The procedure may direct the 
operator to other sections of the manual, such as Maintenance. When the operator has done all that can be 
done and the problem still exists, the operator will be directed to notify higher maintenance. If there is no 
procedure provided in the symptom (malfunction) index to correct the existing problem, the operator should 
notify higher maintenance. 

APPENDIXES. There are five appendixes that provide additional information needed to operate the vessel. 
Various lists of equipment and supplies, sounding tables, and other general information are provided. The 
appendixes are lettered A through E. 

SECTION INDEXES. Indexes are provided for individual sections when necessary to assist you in locating 
the desired information. 

ALPHABETICAL INDEX. Items and operations are listed in alphabetical order by page number. 

LOCATION TERMS. The terms starboard, port, forward, and aft are used to describe areas of the vessel. 
The location terms refer to: 

(STBD) --------------------- the right side 
(PORT)----------------------------- left side 
(FWD) ---------------------------------- front 
(AFT) ------------------------------------ rear 

(in relation to personnel standing on the work-deck facing the bow of the BD) 

ILLUSTRATIONS AND TEXT. Locator views are included wherever necessary. An arrow is used where 
possible to show the general location of the equipment referred to in the text. An arrow connects the point of 
interest to an overall view of the equipment. 

PIPING DIAGRAMS. Piping diagrams show the general location of valves, diverters, pumps, etc. Piping 
between these locations are functional and may not reflect the "as installed" piping. 

iv 
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Figure 1-1.  Barge Derrick (BD), Crane 100-250 Ton 
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Section I. 

GENERAL INFORMATION 

1-1 Scope. This is a Direct and General Support Maintenance Manual for the 115 Ton, Maltese Cross, A1, Circle 
E Barge Derrick (BD). The BD mission includes conducting operations in fixed port facilities or during logistics-
over-the-shore (LOTS) type operations. The BD will be used to load and discharge heavy cargo from ships and 
other vessels. An example of heavy cargo to be lifted is a 150,000 pound main battle tank from the centerline of a 
Fast Sealift Ship (FSS) (Class SL7) and a Large Medium Speed Roll-on/Roll-off (LMSR) ship. The BD will also be 
used to support salvage operations. 

1-2 Maintenance Forms and Procedures. Department of the Army forms and procedures used for equipment 
maintenance will be those prescribed by DA Pam 738-750 as contained in the Maintenance Management Update. 

1-3 Destruction of Army Material to Prevent Enemy Use. Refer to TM750-244-3 for the proper method of 
destroying Army material to prevent enemy use. 

1-4 Nomenclature Cross-reference List. The following table contains a listing/cross-reference of all 
abbreviations, signs, or symbols used within this manual. 

 
 Table 1-1. Cross Reference List for Nomenclature Usage. 

NO. COMMON NAME GOVERNMENT 
NOMENCLATURE 

1. Auxiliary Genset Generator Set, Diesel, Auxiliary 

2. Electric Crane Crane, Electric 

3. Main Genset Generator Set, Diesel, Main 

4. Barge Lighting Lighting, Barge 

5. Crane Lighting Lighting, Crane 

6. Sound Powered Phone Phone, Sound Powered 

7. Boiler Feed Pump Pump, Boiler Feed 

8. Fire Pump Motor Motor, Fire Pump 

9. Ballast Pump Pump, Ballast 

10. Bilge Pump Pump, Bilge 

11. Potable Water Pump Pump, Potable Water 

12. Water Heater Heater, Water 

13. Crane Hoist System Hoist System, Crane 

14. Whip Hoist Assembly Assembly, Whip Hoist 

15. High Pressure Piping Piping, High Pressure 

16. Hydraulic Reservoir 
Assembly 

Assembly, Hydraulic Reservoir 

17. Heat Exchange Assembly Assembly, Heat Exchange 

1-3
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1-5  Reporting Equipment Improvement Recommendation (EIR). If your Barge Derrick needs improvement, let us 
know. Send us an EIR. You, the user, are the only one who can tell us what you do not like about your equipment. 
Let us know why you do not like the design or performance. Put it on an SF 368 (Product Quality Deficiency 
Report). Mail it to us at U.S. Army Tank-Automotive and Armaments Command (ATTN: AMSTA-LC-CIP-WT), Rock 
Island, IL 61299-7630. We will send you a reply. 

1-6  Warranty Information. The BD is warranted for 24 months from formal acceptance. The warranty starts on the 
date found in block 23, DA Form 2408-9 in the logbook. Report all defects in material and workmanship to your 
supervisor, who will take appropriate action. 

1-7  Corrosion Prevention and Control (CPC). 
 

1-8  List of Abbreviations. See Section I in the Glossary. 

1-9  Safety, Care and Handling. This section does not apply to this manual. 

1-4 

CPC: It is important to report any corrosion problems with the BD and/or its equipment so that the problem can be 
corrected and improvements made to prevent it in future items. While corrosion is typically associated with rusting 
of metals, it can also include deterioration of other materials, such as rubber and plastic. Unusual cracking, 
softening, swelling, or breaking of these materials may be a corrosion problem. If you find a corrosion problem, 
report it on an SF 368 (Product Quality Deficiency Report). Using key words like corrosion, rust, deterioration, or 
cracking will help ensure identification as a CPC problem. Submit the form to the address specified in DA PAM 
738-750. 
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SECTION II. 
 

        EQUIPMENT DESCRIPTION 
 
1-10 Equipment Characteristics, Capabilities, and Features.  These items are provided in the following 
subparagraphs. 
 
1-10.1 Characteristics. The BD dimensions are 200′ x 80′ x 14′4″. The BD is outfitted with a diesel-
powered, continuously revolving crane which is mounted on the machinery platform of the 
superstructure and is enclosed by a weatherproof machinery house. The crane has a luffing boom 
and main, auxiliary, and whip hoists. 
 
1-10.2 Capabilities. The capabilities of the BD and the crane are provided in the following subparagraphs. 

1-10.2.1 Barge. The BD is designed to carry a deck load of up to 500 short tons, with a maximum distributed  
load of 5000 pounds per square foot (PSF) over the reinforced cargo deck area. The BD design 
capabilities allow operations under the following weather conditions:  
 

a. Weather air condition "Hot-Dry" (air temperature of 120° F with relative humidity of 8%) 

b. Weather air condition "Hot-Humid" (air temperature of 105° F with relative humidity of 88%) 

c. Weather air condition "Basic Cold" (air temperature of -25° F with relative humidity of 100%) 

d. Seawater temperature ranging from 28° F to 95° F. 

e. Designed for operation in unprotected waters up to Sea State Three. Sea State Three 
contains wave heights of 3.3 feet with an average period of 4 to 5 seconds and a wind speed of 
14 knots. 

 
1-10.2.2 Crane Loads. The rated loads for the crane are provided below: 
 

a. Main Hoist. The main hoist is variable rated at not less than the following: 
 
Radius (reach) from centerline of rotation (feet) ...................................................Rated Load (Pounds) 

  
 60 ..................................................................................................................257,600 (design rated load) 

80 ....................................................................................................................................................... 257,600 
 90 ....................................................................................................................................................... 243,600 

105...................................................................................................................................................... 221,600 
120......................................................................................................................................................... 185,600 
140......................................................................................................................................................... 151,600 
160...................................................................................................................................................... 127,600 
175......................................................................................................................................................... 113,600 

 
b. Auxiliary Hoist. The auxiliary hoist is straight line rated at not less than 56,000 pounds. 

c. Whip Hoist. The whip hoist is straight line rated at not less than 10,000 pounds. 

d. Jib Crane (2-Ton). The main deck, aft/port mounted is straight line rated at not less than 4,000 
pounds. 

e. Jib Crane (1/2-Ton). The machinery house deck, fwd/port mounted is straight line rated at not 
less than1,000 pounds. 
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1-10.2.3 Crane Rated Speeds. The BD crane will satisfy the following lifting, luffing and swinging speeds: 
 

Main Hoist ................................................................................ 14 to 20 Feet per Minute (FPM) 
 Auxiliary Hoist............................................................................................................. 79 to 100 FPM 

Whip Hoist ................................................................................................................ 150 to 200 FPM 
Luffing (from 175 ft. radius to 60 ft. radius 
with 113,600 pounds on the main hook hoist) ..............................................................4 to 5 minutes 
Swinging (with the rated load for the 105 ft. radius, 
an adverse 2° side-head angle and a side wind load of 5 pounds psf) ................................ 1/3 RPM 

 
1-10.3 Features. The BD is transportable on float-on/float-off (FLO/FLO) ships and is capable of 
transoceanic towing.  Intra-theater movement is normally accomplished utilizing tug boats.  
 
1-11 Location and Description of Major Components. 
 
1-11.1 BD Barge Decks. Deck levels are defined as follows (see figure 1-2.)  
 

a. Main Deck. The main deck includes the deckhouse, engine exhaust housing, mooring bits, 
capstans, etc. 

b. Below Main Deck/Hold. Includes berths, head, galley, pump room, ballast compartment, etc. 
 

 
 

 
Figure 1-2.  Deck Levels. 

 
1-11.2 BD Barge External Features. Figures 1-1 through 1-6 show the BD external views.  
 

a. BD Profile.  Items are described as follows: 
 

(1) Hull. 
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Figure 1-3.  Cathodic Protection System. 
 

(a) Cathodic Protection System.  In order to protect vessel from deterioration due to the effects of 
electrolysis, sacrificial zinc anodes have been placed along strategic locations on surfaces 
susceptible to damage (108 total) on exterior hull of vessel and interior of ballast tanks (see 
figure 1-3). 

 

 
 

Figure 1-4.  Fendering System. 
 

(b) Fendering. The BD’s special fendering system provides effective standoff when conducting a 
150,000-pound lift from the centerline of a Large Medium Speed Roll-on/Roll-off (LMSR). 
This system consists of four foam-filled 8’ diameter x 12’ long Yokohama style fenders (See 
figure 1-4). There are dedicated fittings on the barge and fender for deploying the fenders, 
either one or two deep, using fender braces, along the side. These can be positioned at 
locations aft of the bow miter and near the stern, port and starboard. Fittings for stowing the 
fenders shall be provided on the deck in a location accessible to using the crane.
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The BD fendering system also includes ½″ plate formed and 6″ Johnson rectangular “D” 
fendering surrounding the perimeter of the barge.  

 

 
 

Figure 1-5.  Lifelines/Guard rails (profile). 
 

(c) Life-lines/guard rails. Life-lines, guard rails, and chains are installed at strategic points along 
the barge’s perimeter, ladders, and hatches (see figures 1-5 and 1-6). Assorted rails are 
constructed of ¾″, 1″, and 1 ½″ schedule 40 pipe; lifelines are constructed of Ø9/16” and 
Ø7/16″ wire rope; guard chains are constructed of ¼″ close link galvanized steel chain and 
are attached to the vertical posts with anchor shackles and spring snap hooks. 

 

 

Figure 1-6.  Guard Rails (overhead). 
 

b. BD Antenna Arrangement. The Global Positioning System (GPS) antenna and the TV antenna are 
located atop the deckhouse. Antennas for all communication equipment are located atop the crane 
operator’s cab. 

 
1-11.3  Barge – Below Main Deck. Below the main deck (see figure 1-7) includes the windlass rooms, the ballast    
tanks, the bosuns room, the pump rooms, the rigging gear storeroom, the machine shop, the fuel oil tanks, the 
slop oil tanks, the equipment room, the recreation room, the crew berths, the mess area, the galley, the general 
stores pantries, the laundry room, the commissary/trash room, and the generator room. 
 

a. Forward Voids.  Four voids are located inboard port and starboard separated by bulkheads (see 
figure 1-7); two voids are located at the bow and two are inboard port and starboard. 
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b. Windlass Rooms. Located one each at the port and starboard bow (see figure 1-7), the windlass 
rooms each contain a hydraulic power unit for the windlass, a windlass control panel for the 
hydraulic power unit, a heat detector, a hawse pipe, and a chain locker. 

c. Ballast Tank. A ballast tank (114,994 gallon /435,287 liter capacity) is located aft of the forward 
voids at centerline. 

d. Port and Starboard Voids (Fixed Ballast). The port and starboard voids (fixed ballast) are located 
outboard and are situated aft of the windlass rooms, port and starboard (see figure 1-7). 

e. Bosuns Storeroom. (Room # 2-9-4-A) Located port-side, aft of the fixed ballast (see figure 1-7), the 
Bosuns storeroom contains the following: 

(1) Hatch. Located overhead for loading and unloading oversize equipment below deck. 

(2) Sound Powered Telephone JV-3. 

(3) 1MC / Talkback Speaker 

(4) Space Heater 

(5) Shelving 

(6) Smoke Detector 

(7) Bilge and Ballast System Isolation Valve 
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Figure 1- 7.  Below Deck Arrangement. 
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Figure 1-8.  Forward Pump Room – Port. 
 

 
 

Figure 1-9.  Forward Pump Room – Stbd. 



TM 55-1935-208-34 

1-12 

f. Forward Pump Room. (Room # 2-9-0-E) (see figures 1-7, 1-8 and 1-9) Located center-ship, aft of 
 the ballast compartment, the forward pump room contains the following: 

(1) Potable Water Tanks. (Two at 5,830 gallon/ 22,068 liter each). 

(2) Lube Oil Tank (1,747 gallon/ 6,613 liter). 

(3) Hydraulic Oil Tank (1,747 gallon/6,613 liter). 

(4) Fire Station No. 4 (with Fire Pump #1 and CH Controller). 

(5) Electric Lube Oil Pump (Blackmer Model 210, 10 gal/115 rev). 

(6) Ballast Pump (MP, Flomax 40, 4x4, self-priming, 7 ¾" impeller, 3500 RPM @ 300 gallons per 
minute (GPM) @ 200 ft total head, NPSHR 12") with Controller. 

(7) Bilge Pump (MP, Flomax 40, 4x4, self-priming, 7 ¾" impeller, 3500 RPM @ 300GPM @ 200 ft 
total head, NPSHR 12") with Controller. 

(8) Air Compressor and Receiver with CH Controller. (Quincy Model F325, 80 gal tank, series 
QR-25, 5 HP electric motor, 18.0 CFM minimum @ 125 psi). Two 25 ft. air hoses are stowed 
in the forward pump room next to the compressor. Each hose is equipped with two quick 
disconnect fittings, male at one end, female at the other, configured so as to allow for 
making up longer hose lengths by connecting hoses together. 

(9) Fuel Oil Manifold. 

(10) Oily Water Separator (Nelson Model 10025, 2.5 GPM). 

(11) Slop Oil Pump (MP Model HHLF, 2x2, self-priming, 6" impeller, close coupling to 5 HP, 3500 
rpm, 3/60/230-460 volt TEFC marine motor, rated at 75 GPM 100' TDH) with Controller. 

(12) Two (2) Fuel Oil Transfer Pumps (Roper, 3 HP, 1735 rpm, 40GPM pump) with Controller. 

(13) Bilge Manifold. 

(14) Ballast Manifold. 

(15) Sea Chest. 

(16) Hot Water Recirculating Pump (Flint & Walling Model CP05, ½ HP, 1/60/115V with ejector, 
pressure regulator, gauge, and pressure switch, 180° max. temp.) with Controller. 

(17) Water Heater (RUUD 120 gal, 12 kW). 

(18) Potable Water Pressure Set (pump - Aurora Model 344A BF 1 ¼x1 ½x7, 6.125" impeller, 7.5 
HP TEFC 3/60/230-460V, 3500 rpm, 75 GPM @ 70 psi, 161'HD; pressure tank - Model CM 
22050, 26″ dia., 62″ high, 199 gal) with Controller. 

(19) Recirculation Brominator (Everpure Model SSFM-100A, supplied with bromine feeder 
console, cartridge 9040-06, motor pump assembly - 3 HP, 3/60/440V starter) with Control 
Panel. 

(20) Two Intercommunication 1MC Horn with 8" Projector. 

(21) Two (2) Space Heaters. 
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(22) Forward Pump Room Distribution Panel P-1. 

(23) Forward Pump Room Distribution Panel P-2. 

(24) Pump Room No. 1/Lighting Panel L-2. 

(25) Hydraulic Oil Transfer Pump with Controller. 

(26) Ultra Air Refrigerated Air Dry System. 

(27) Two (2) Emergency Hand Lanterns. 

(28) Fire Alarm Pull Station. 

(29) Fuel Oil Stripping Pump (Electric, 1 ½ HP, 30 GPM, 40 ft head). 
 

g. Rigging Gear Storeroom. (Room # 2-9-3-A) The rigging gear storeroom is located starboard 
outboard (see figure 1-7) and it contains the following: 

 
(1) Provides for stowage of various rigging equipment items such as shackles, coils of wire 

rope, wire rope pendants, turnbuckles, etc. 

(2) Tool Cabinets (x2) / Workbench (36" x 60" x 30") with mounted vise, 6". 

(3) Hatch - located overhead and utilized for loading and unloading oversize equipment 
below deck. 

(4) Sound Powered Telephone JV-4 with Head-Chest Set. 

(5) Intercommunication 1MC Horn with 8" protector. 

(6) 21MC Station #4. 

(7) Ceiling Mounted Fan Coil Unit. 

(8) 8' Shelves. 

(9) Smoke Detector. 

h. Machine Shop. (Room # 2-11-1-Q) The machine shop, located starboard outboard, 
(see figure 1-7) contains the following: 

(1) Tool Cabinets (x3) / Workbench (36" x 67" x 30"). 

(2) Sound Powered Telephone JV-5 with Head-Chest Set. 

(3) Telephone, Single Line. 

(4) 1MC/Talkback Speaker. 

(5) 21MC Station #5. 

(6) Ceiling Mounted Fan Coil Unit. 

(7) Service Air Valve.  Installed for use with pneumatic tools and other equipment. 

(8) Two (2) Fire Damper Emergency Pull. 
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(9) Portable Fire Extinguisher 

(10) Emergency Hand Lantern 

(11) Two Smoke Detectors 

(12) Fire Alarm Pull Station 

i. Fuel Oil Tanks. Two 22,121 gallon /83,735 liter fuel oil tanks are located aft of the forward 
pump room at centerline (see figure 1-7). The fuel oil tanks are positioned directly above the 
slop oil tanks. 

j. Slop Oil Tank. One 6840 gallon /25,892 liter slop oil tank is located aft of the forward pump 
room on the starboard side below the fuel oil tank. 

k. Oily Waste Tank. One 6840 gallon /25,892 liter oily waste tank is located aft of the forward 
pump room on the port side below the fuel oil tank. 

 

Figure 1-10.  Equipment Room. 

l. Equipment Room. (Room #2-11-2-E) The equipment room, located port outboard (see 
figures 1-7 and 1-10), contains the following: 

(1) Service Air Valve. Installed for use with pneumatic tools and other equipment. 

(2) Marine Air Systems Air Conditioning System. 

(a) 3 Chiller Units (Carrier 30HWC, S018-040, 18kW). 

(b) 3 Chilled Water Pumps with CH Controllers (Aurora 66 GPM, centrifugal, 3.0 HP pump). 
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(c) 3 Condenser Water Pumps with CH Controllers (MP Flowmax, centrifugal, 3.0 HP pump). 

(d) Air Handling Unit with CH Controller (Carrier Model 39L, forward curved centrifugal, 2.0 HP). 
 

(3) Intercommunication 1MC Horn with 8" Projector. 

(4) Two (2) Fire Damper Emergency Pulls. 

(5) Emergency Hand Lantern. 

(6) Potable water valve 
 

(7) Space Heater 

(8) Sea Chest 

(9) General Alarm Battery Bank and Charger 
 

(10) Fire Alarm Pull Station 

(11) Panel P-5 

(12) Two Smoke Detectors 

(13) Compression Tank for Chilled Water 

m. Recreation Room. (Room # 2-15-4-L) The recreation room, located port outboard (see figures 1-7  
and 1-12), contains the following: 

(1) Ceiling Mounted Fan Coil Unit 

(2) Telephone, Single Line, Bulkhead mount 

(3) 27" Remote Control Television 

(4) VCR 

(5) 21MC Station #7 

(6) VHF DSC 500 External Speaker 

(7) Entertainment Center w/ drawers 

(8) Bookshelf 

(9) Two (2) End-tables 

(10) Intercom Speaker 

(11) Emergency Hand Lantern 

(12) Large and Small Sofas 

(13) Smoke Detector 
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Figure 1- 11. CIC Room. 

n. Command/Information Center (CIC). (Room # 2-17-2-C) The CIC room, located aft of the recreation 
room (see figures 1-7, 1-11, and 1-12), contains the following equipment: 

(1) Secure Marine VHF-FM Radio Set (DSC 500 VHF Receiver). The antenna for this unit is 
located atop the crane operator's cab. 

(2) Five (5) Portable VHF-FM Radio Transceivers (BK Model EPH-5202SN) with Battery Charger. 

(3) Radio Set (AN/VRC-90A). The antenna for this unit is located atop crane operator's cab. 

(4) AN/PSN-11 TLGR Global Positioning System (GPS). The antenna for this unit is located atop 
the crane operator's cab. 

(5) RT-1523/VRC Receiver/Transmitter with Antenna. 

(6) A 120 VAC to 12VDC Power Supply (5 amps continuous) provides power to the DSC 500 VHF 
Receiver via the automatic switch-over unit. 

(7) A 12 Volt Maintenance Free Battery provides power to the DSC 500 VHF Receiver via the 
automatic switch-over unit. 

(8) A 12 VDC Battery Charger (8 amps output) maintains the charge of the 12 Volt Maintenance 
Free Battery for the DSC 500 Receiver. 

TM55-1935-208-34 

(14)   Emergency Hand Lantern 
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(9) An automatic switch-over unit (from 12 VDC power supply to 12 VDC battery) directs power supply 
to the DSC 500 Receiver. 

(10) A 120 VAC to 28VDC Power Supply (15 amps continuous) provides power to the fused j-box, from 
which the AN/PSN-11 TLGR GPS and the RT-1523/VRC Receiver/Transmitter draw power. 

(11) Sound Powered Telephone JV-6. 

(12) Telephone, Single Line, Bulkhead mount. 

(13) GPS and VRC 90 switch-over unit 

(14) 1MC Talkback Speaker. 

(15) Fire Alarm Battery Box 

(16) Control General Bilge Alarm Panel 

(17) Power Support System (Fire Panel Battery Bank) 

(18) Fire Detection System 

(19) CIC Lighting Panel L-5A 

(20) Fire Damper Emergency Pull 

(21) Emergency Hand Lantern 

(22) General Alarm Contact Maker 

(23) 21MC Station #8 
 

(24) 1MC Master Station 

(25) Smoke Detector 
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Figure 1- 12. Living Quarters. 

o. Two Man Berths. (Rooms # 2-17-4-L; 2-17-7-L; 2-18-1-L; 2-18-2-L; 2-18-3-L; 2-18-4-L; 2-20-5-L) 
There are seven two-man berths located below main deck (see figures 1-7 and 1-12). Each two-man 
berth contains the following: 

(1) Double Bunk Berth (39" x 78"), with mattresses 

(2) 2 Wardrobes 

(3) Chest/Desk combo 

(4) Chair, Straight with arms 

(5) 2 Bookracks with Radio Shelf 

(6) Clock, Military and Civilian time 

(7) Wastepaper Basket 

(8) Mirror (12" x 18") 

(9) Ceiling Mounted Fan Coil Units 

(10) Telephone, Single Line, Bulkhead mount 

(11) 1MC Speaker 

(12) Four Drawer Dresser 

TM55-1935-208-34 
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(13) Two Life Jackets 

(14) Two E.E.B.D.s 

(15) Smoke Detector 

(16) Fluorescent Lamp 

(17) Fire Damper in Rooms 2-17-4-L and 2-18-1 -L 

p.   Officer's Staterooms. (Rooms # 2-18-5-L and 2-18-6-L) There are two officer's staterooms, one each 
port outboard and starboard outboard (see figures 1-7 and 1-12). Each contains the following: 

(1) Single Berth (39" x 78") 

(2) Mattress 

(3) Chest of Drawers 

(4) Night Table 

(5) Double Locker 

(6) Wardrobe, built-in 

(7) Bookrack 

(8) Desk 

(9) Chair, Straight with arms 

(10) Clock, Military and Civilian time 

(11) Mirror (12" x 18") 

(12) Safe 

(13) Wastepaper Basket 

(14) Key Locker 

(15) Smoke Detector 

(16) Ceiling Mounted Fan Coil Units 

(17) Telephone, Single Line, Bulkhead mount 
 

(18) 1MC Speaker 

(19) E.E.B.D. 

(20) Life Jacket 

q.     Officers head. Each officer has a private head (Rooms #2-20-8-L and # 2-20-1-L) which contains the 
following: 
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(1) Shower 

(2) Electric Wall Heater 

(3) Toilet 

(4) Sink 

(5) Mirror with Cabinet 

(6) Paper Towel Holder 

(7) Soap Dispenser 

(8) Toilet Paper Holder 

(9) Towel Hook 

(10) Grab Rail 

r.      Crew Heads. There are three heads with washrooms for the crew. Two heads (Rooms # 2-20-2-L and  
# 2-20-7-L) contains the following: 

(1) Four Shower Units 

(2) Towel Hook 

(3) Four Lavatory Sinks 

(4) Soap Dispensers 

(5) Eight Soap Dishes (one for each shower unit and lavatory) 

(6) Two Paper Towel Dispenser 

(7) Three Toilets 

(8) Three Urinals 

(9) Three Toilet Paper Holders 

(10) Grab Rods – 1 at each Toilet and at each Shower 

(11) 1MC Speaker 

(12) Electric Wall Heater 

(13) Emergency Hand Lantern 

s.   Single Head. (Room # 2-20-6-L) contains the following: 

(1) Shower Unit 

(2) Toilet 

(3) Toilet Paper Holder 
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(4) Grab Rail. 

(5) Towel Hook. 

(6) Lavatory Sinks (20" x 18", front overflow, splash lip, two soap depressions, corrosion resistant 
steel). 

(7) Paper Towel Dispenser. 

(8) Two (2) Soap Dishes (one for each shower unit and lavatory). 

(9) 1MC Speaker. 

(10) Electric Wall Heater 

(11) Soap Dispenser 

t.    Mess Area. (Room # 2-15-2-Q) The mess area, located port inboard (see figures 1-7 and 1-12), 
contains the following: 

(1) Drinking Fountain 

(2) Mess Tables (with seating for 16 crew members at one time, each with single pedestal). 

(3) Smoke Detector 

(4) Wastepaper Basket 

(5) Two (2) Emergency Bunks w/Whiteboard and Bulletin Board 

(6) Serving Area complete with cabinets, counter top, soft drink beverage dispenser, 36 cup 
automatic coffee maker, refrigerated milk dispenser, ice maker, tray and cutlery rack, silverware 
rack, 4-slice toaster, glass and cup rack. 

(7) Clock, Military and Civilian time. 

(8) Fire Station #6. 

(9) Ceiling Mounted Fan Coil Unit. 

(10) Sound Powered Telephone JV-2. 

(11) 1MC Talkback Speaker 

(12) 21MC Station #6 

(13) Dial Telephone 

(14) VHF DSC 500 External Speaker 

(15) Panel L-3 Galley and Laundry Panel 

(16) 1MC/21MC Communications Cabinet 

(17) Fire Damper Emergency Pull 
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(18)   Emergency Hand Lantern 

u.   Galley (Room # 2-15-1-Q) The galley, located starboard inboard (see figures 1-7 and 1-12), contains the 
following: 

(1) Convection Oven Range – flat top range with 3 hot plates 

(2) Steam Kettle 

(3) Meat Slicer 

(4) Two Electric Toasters 

(5) Fire Extinguisher #4 

(6) Ceiling Mounted Fan Coil Unit 

(7) Temperature Detector 

(8) Refrigerator/Freezer 

(9) Garbage Disposal – built-in under sink w/ Forward & Reverse Control 

(10) Dishwasher 

(11) Galley Hood 

(12) Microwave Oven 

(13) Dresser Sanitation Booster Heater 

(14) Deep Fat Fryer 

(15) Food Mixer, Electric, complete with 20-quart and 10-quart bowls, meat chopper with plates sizes 1 & 3, 
vegetable slicer, soup strainer, colander, knife sharpener, shredder, grater plates, and dough hook 
adapter. 

(16) Two Electric Coffee Makers (1 – 12-cup; 1 – 30-cup) 

(17) Electric Can Opener 

(18) Dresser – complete with top, 3 sinks, dish drain rack, splash boards, drawers, cabinets, cutlery racks, 
glasses and dishes racks, tray racks, and pots and pan racks. 

(19) Food Chopping Board 

(20) 1MC speaker 

(21) Faucet Combination – swing lever handle, and rinse spray hose and nozzle (serves the dresser sinks) 

(22) Garbage Can, 10-gal. capacity with cover 

(23) Locker (25 cu-ft) 

(24) Electric Griddle, counter-type 
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(25) Baker's scale (8-lb. capacity) 

(26) Pre-rinse Spray Unit 

(27) Clock, Military and Civilian time 

(28) Air Service Outlet 

(29) Fire Alarm Pull Station 

(30) Cold Potable Water Faucet 

(31) Electric Receptacles: 
 

(a) Service Receptacle 

(b) Meat Slicer 

(c) Can Opener 

(d) Microwave 

(e) Service Receptacle 

(f) Toaster #2 

(g) Coffee Maker #3 

(h) Service Receptacle  

(i) Toaster #3 

(j) Coffee Maker #2 

(32) Fire Damper Emergency Pull 

(33) Emergency Hand Lantern  

v. Stairwells/Hallways. 
 

(1) One stairwell, (Room # 1-19-3-Q) located starboard side, contains a Linen Locker (Locker # 2-
17-5-A) with a folding ironing board (16" x 54" with a 3/8" pad and cover) attached, a steam iron, 
three fire dampers, four smoke detectors, Galley Panel P-4, Portable Fire Extinguisher #5, a 
utility sink, an emergency hand lantern, Fire Station #5, a Cleaning Gear Locker (Locker # 2-15-3-
A), and an NBC locker (Locker # 2-19-1-A) located under the stairs. The area provides access to 
the machine shop, galley, laundry room, officer's quarters, 2 of the 2-man berths, dry food pantry, 
and the general stores pantry. 

(2) One stairwell (Room # 1-19-8-Q), located port side, contains a First Aid Kit (Locker # 2-19-4-L), a 
wall mounted fan coil unit, smoke detector, fire alarm pull station, 1MC speaker, Portable Fire 
Extinguisher #6, an emergency hand lantern, and a Weapons Stowage Area (Locker # 2-19-2-Q) 
located under the stairs. The area provides access to the recreation room, officer's stateroom, 
two-man berth, and head. 
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(3)     The aft hallway contains a 1MC speaker, 21MC Station #9, Ventilation Panel L-6, Quarters 
Lighting Panel L-5, fire bell alarm, fire strobe light, two emergency hand lanterns, and two smoke 
detectors. 

w.   General Stores Pantry. (Room # 2-15-7-A) The general stores pantry contains stowage of 385 cu-ft of 
general stores, a smoke detector, and shelves. 

x.   Dry Food Pantry. (Room # 2-16-1-A) The dry food pantry contains stowage of 260 cu-ft of dry food, a 
smoke detector, and shelves. 

y.   Laundry Room. (Room # 2-17-3-Q) The laundry room, located aft of the galley (see figures 1-7 and  
1-12), contains the following: 

(1) Booster Heater (RUUD, 82 gal) 

(2) Clothes Dryer (20lb capacity, electric, commercial duty, stainless steel cabinet and drum) 

(3) Clothes Washer (20lb capacity, electric, commercial duty, stainless steel cabinet and tub) 

(4) Hot and Cold Potable Water Faucets for the Clothes Washer 

(5) Cold Potable Water Faucet with Flexible Water Hose 

(6) 1MC Speaker 

(7) Ceiling Mounted Fan Coil Unit 

(8) Fire Damper Emergency Pull 

(9) Heat Detector 

z. Commissary/Trash Room. (Room # 2-17-1-L) The commissary/trash room, located port of the laundry 
room and aft of the galley (see figures 1-7 and 1-12), provides storage for commissary items. 

(1) Trash Compactor 

(2) Stowage Bins for trash 

(3) Stowage Bins for recyclable plastics 

(4) Stowage Bins for recyclable glass 

(5) Stowage Bins for recyclable paper 

(6) Stowage Bins for recyclable aluminum 

(7) 20 Gallon Water Heater 

(8) Space Heater 

(9) Aluminum Can Crusher 

(10) Four Fire Damper Emergency Pulls 

(11) Smoke Detector 
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(12) CH Controller for Galley Exhaust Fan 

 
 

Figure 1-13.  Aft Pump Room – Evaporator Compartment. 
 

 
 

Figure 1-14.  Aft Pump Room – Bilge Pump Compartment. 
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1-15.  Aft Pump Room – MSD Unit Compartment 
 

 
 

1-16.  Aft Pump Room – Generator Day Tank Compartment. 
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aa. Aft Pump Room. The aft pump room, located aft of the living quarters (see figures 1-7, 1-13, 1-14, 1-15, and 
1-16), contains the following: 

(1) Chain Locker 

(2) Sewage Transfer Pump (Envirovac ORCA IIA) 

(3) Sewage Aerator Pump (Dourr Model LR19363) 

(4) Sewage Flow Pump (Envirovac ORCA IIA) 

(5) Marine Sanitation Device (ORCA IIA) 

(6) MSD Unit Transfer Kit/Lift Station (Envirovac) 

(7) Sewage Pump (Hydromatic Pump Model 30 MP, self-priming, 5 HP, 1750 rpm, 3/60/230-460V TEFC 
Motor, 100 GPM @ 45TDH) with controller.) 

(8) Two Bolted Equipment Removable Patches (BERPS) 

(9) Fire Station #  7 

(10) Bilge Pump #2 (MP, Flomax 40, 4x4, self-priming, 7 ¾" impeller, 3500 RPM@300GPM@200 ft total 
head, NPSHR 12") 

(11) Bilge Manifold 

(12) Comminuter Pump (Chicago Pumps Sewer Chewer) 

(13) Sump Tank 

(14) Sump Tank Pump (MP Model HHLF, 2x2, self-priming, c.i. const., 6" dia. impeller, 1 HP, 1750 rpm, 
3/60/230-460V TEFC motor, rated at 50 GPM @ 40' TDH) 

(15) Waste Water Pump (MP Model HHLF, 2x2, self-priming, c.i. const., 6" dia. impeller, 5 HP, 3500 rpm, 
3/60/230-460V TEFC motor, rated at 75 GPM @ 100' TDH) 

(16) Sea Chest 

(17) Fire Pump #2 (Aurora Model 344, 2x2 ½-9, bronze, fitted centrifugal pump with mechanical sealed base, 
coupling, guard, 25 HP 3/60/460V, 3500 rpm, 200 GPM @ 230' TDH). 

(18) Two Brominators (Everpure Model SSFM-50AC, Part No. 9064-11) One for each evaporator unit. 

(19) Two Evaporative Distilling Units (Maxim Model HJ10C Heat Recovery Evaporator, 3/60/460V, salinity 
equipment requires a 1/60/100VAC power supply) capable of 600 gallons per day (GPD, 20 GPM 
minimum of 185° F engine jacket water and 19 GPM of 85° F sea water @ 45 psig). 

 

(20) Nine Heat Detectors 

(21) Manual Alarm Box (pull station and box) 

(22) Strobe Light with Alarm Bell 
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(23) 75 KVA Transformer 

(24) Generator Day Tank 

(25) Diesel Jacket Water Heat Exchanger 

(26) Secondary Heat Exchanger 

(27) Potable Water Pressure Tank 

(28) Potable Water Surge Tank Pump Control 

(29) Two 1MC Horns 

(30) Two Sea Water Pumps with CH Controllers 

(31) Two Space Heaters 

(32) Windlass 

(33) Hydraulic Power Unit and Control Panel for Windlass 

(34) Aeration Manifold 

(35) Bleach Tank 

(36) Hand Bilge Pump 

(37) MSD Backwash Pump 

(38) Panel P-3 

(39) Panel L-1 

(40) Panel L-1A 

(41) Bilge Discharge Valve 

(42) Sewage Discharge Valve 

(43) Brine Water Discharge Valve 

(44) Service Air Outlet 

(45) Wash Sink with Soap Dispenser and Paper Towel Dispenser 

(46) Four Portable Hand Lanterns 

(47) Three Fire Alarm Pull Stations 

(48) Cold Potable Water Faucet 

(49) Smoke Detector 

(50) CO2 Strobe 
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(51) CO Strobe 

(52) Cylinder Release 

(53) Valve Release 

(54) Generator Day Tank Manifold 

(55) MSD discharge Sampling Station 

(56) Fuel Oil Stripping Pump (rotary, manually operated) 

 

 
 

Figure 1-17.  Generator Room. 
 

ab. Generator Room.  (Room # 2-24-3-E) The generator room is located starboard outboard 
(see figures 1-7 and 1-17). The generator room contains the following: 

(1)  Generator Set 

(2)  Main Switchboard 

(3)  Generator Supply Air Vent above 

(4)  CO2 Warning Alarm 

(5)  Fire Alarm Pull Station 

(6)  Two Flame Detectors 
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(7)  CO2 Detector 

(8)  CO2 Strobe Light, Blue 

(9)  21MC Intercom Station #10 

(10)  1MC Talkback Speaker 

(11)  Headset – Chestset Jack Box JB-2 

(12)  Warning Light, Rotating Blue 

(13)  Sound Powered Telephone #JV-1 with Relay 

(14)  Dial Telephone, Single Line with Drip shield 

(15)  Lube Oil Pump Transfer Pump #2 

(16)  Two Boiler Pumps with CH Controllers 

(17)  DC Lighting Battery Bank 

(18)  Engine Starting Battery Bank 

(19)  DC Lighting Disconnect 

(20)  Battery Chargers for Engine Starting Battery Bank and DC Lighting Battery Bank 

(21)  Emergency Hand Lantern 

(22)  Lube Oil Discharge Pump 

(23)  Cold Potable Water Faucet 

(24)  Portable Fire Extinguisher #7 

(25)  CO Detector 

(26)  Heat Detector 

(27)  Service Air Outlet 

(28)  Space Heater 

(29)  Boiler Pump Expansion Tank 

(30)  Battery Isolator 

(31)  Generator Battery Disconnect 

(32)  Generator Clean Lube Oil Fill Valve 

ac. Boiler Room.  (Room # 2-26-1-E) The Boiler Room is located in the starboard side of the 
Generator Room (see figures 1-7 and 1-17). 

(1) Boiler, Burnham Model V906 

(2) Burner, Power Flame Model BCC1-0 
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(3) Safety Switch on Boiler Room Door 

(4) CH Controller for Boiler Blower 

(5) CO2 Discharge Nozzle 

(6) Bolted Equipment Removable Patch (BERP) 

(7) Heat Detector 

 
Figure 1- 18. Aft Windlass and CO2 Room. 

ad.   CO2 Room. (Room # 2-24-1-E) The CO2 room (see figure 1-18) contains the CO2 Fire Suppression 
System, a heat sensor, and an exhaust vent. 

(1) CO2 Fire Suppression System consisting of the following key components: 

(a) Three CO2 Cylinders and Valve Assemblies 

(b) Lever or Pressure Operated Control Head (CO2 System) 

(c) Three Fire System Electrical and Cable Operated Control Heads 

(d) Three Pressure Operated Switches 

(e) Discharge Delay Cylinder 

1 -11.4 Barge - Main Deck. 
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Figure 1- 19. Deckhouse Interior. 

(1)     The Aft Passage Wav, which includes the following: 

(a) Deck Locker 

(b) Foul Weather Gear Locker (Locker # 1-19-6-A) with a smoke detector provides for 
stowage of 15 sets of foul weather gear. 

(c) Life Jacket Storage Locker (Lockers # 1-19-2-A and # 1-19-4-A) with smoke detectors. 

(d) Flammable Liquid Cabinet – provides means of storage for flammable liquids. 

(e) Damage Control Locker (Locker # 1-18-0-A) with a smoke detector and hand lantern 
provides for stowage of a P100 fire pump with fuel and hoses, 6 fire suits with hoods and 
vests, a portable bilge pump, and a 3-man hoist basket. 

(f) Special Storage Locker - provides for stowage of miscellaneous BIIL items. 

(g) Ammunition Locker – provides stowage of 500 rounds of ammunition for M16 rifles. 

(h) Stores Locker 

(i) General Alarm Contact Maker 

(j) Fan Coil Unit 

(k) Portable Fire Extinguisher #2 

(I) 1MC Speaker 

TM 55-1935-208-34 

a.      Deckhouse. The deckhouse interior (see figure 1-19) contains the following:
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(m) Two Fire Alarm Pull Stations 

(n) Three Smoke Detectors 

(o) Fire Alarm Strobe with Bell 

(p) Emergency Ventilation Shutdown 

(q) DC Lighting Disconnect 

(r) Main Deck Lighting Panel L-4 

(s) Dial Telephone 

 
Figure 1- 20. Hospital. 

(2)    Hospital. (Room # 1-18-1-L) The two-berth hospital is located to the starboard side of the 
deckhouse (see figures 1-19 and 1-20). The hospital contains the following: 

(a)     Two Berths with Storage below. 

TM55-1935-208-34
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(b) 1MC Speaker. 

(c) Two Fire Damper Emergency Pulls (one overhead and one on the bulkhead). 

(d) Emergency Hand Lantern 

(e) Locker 

(f) Night Stand 

(g) Mirror 

(h) Desk 

(i) Chair 

(j) Fan Coil Unit 

(k) Dial Telephone 

(I) Smoke Detector 

(m) Single Head (Room # 1-19-1-L) contains the following: 

1 Toilet 

2 Wall Heater 

3 Shower 

4 Sink 

5 Soap Dish 

6 Paper Towel Dispenser 

7 Two Grab Rails 

b.      Main Deck Exterior contains the Deckhouse Exterior Area (see figure 1-21), the Pedestal Area, the Aft 
Main Deck Area, the Forward Main Deck Area, and the Storeroom Area (see figure 1-22). 
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Figure 1- 21. Deckhouse Exterior Area. 

(1)     Deckhouse Exterior Area (see figure 1-21) contains the following: 

(a) Two 1MC Speakers 

(b) 1MC Talkback Speaker 

(c) Storage Locker # 1 -18-3-A with Smoke Detector 

TM55-1935-208-34 
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(d) Special Stores Locker # 1-18-2-A with Smoke Detector 

(e) Flammable Liquids Locker # 1-18-4-A with a Flammable Liquids Cabinet and a Heat 
Detector 

(f) Portable Fire Extinguisher 

(g) Deck Locker #1-18-6-A with a Smoke Detector 

(h) Fire Station #2 with a Fire Axe 

(i) Fire Station #3 with a Fire Axe 

(j) Ammunition Locker # 1-18-8-M with an interior Ammunition Locker and Heat Detector 

(k) Potable Water Fill – Port 

(I) Potable Water Fill – Stbd 

(m) Fuel Oil Fill – Port 

(n) Fuel Oil Fill – Stbd 

(o) Hydraulic Oil Fill 

(p) Lube Oil Fill 

(q) Slop Oil Discharge 

(r) Waste Water Discharge 

(s) Sewage Discharge 

(t) International Fire Connection – Stbd 

(u) International Fire Connection – Port 

(2) Pedestal Area contains the following: 

(a) 1MC Talkback Speaker 

(b) Sound Powered Phone 

(c) Shore Power Cable Locker 

(d) Shore Power Cable Connection #1 – Stbd 

(e) Shore Power Cable Connection #2 – Port 

(f) Crane Emergency Engine Stop 

(3) Aft Main Deck Area contains the following: 

(a) Aft Pump Room Hatch # 2-21-0-E 

(b) Aft Chain Locker Hatch # 3-26-2-A 
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(c) Boiler Room BERP 

(d) Two 4' by 4' BERPs 

(e) Intake and Exhaust Air Enclosures 

(f) Stern Navigation Light – Center 

(4) The Forward Main Deck Area includes the following: 

(a) Two Spreader Bars are provided for a 20-ft. container and for a 40-ft. container. Deck tie 
down fittings (four each) are supplied on the four corners of the spreader bars. 

(b) Two Side Load Warping Tug Lifting Assemblies 

(c) Two Inflatable Life Rafts #1-19-10-Q and #1-19-5-Q 

(d) Machinery Room Hatch 

(e) Bosun's Room Hatch # 2-9-6-A 

(f) Port Bow Chain Locker Hatch # 3-2-2-A 

(g) Stbd Bow Chain Locker Hatch # 3-2-1-A 

(h) Port Windlass Room Hatch # 2-0-4-E 

(i) Stbd Windlass Room Hatch # 2-0-3-E 

(j) Bow Navigation Lights – Port, Stbd, and Center 

(5) The Storeroom Area includes the Storeroom (Room # 1-1-0-A) located centerline at the bow and 
provides storage for wire rope lift slings and other miscellaneous equipment, and the following: 

(a) 1MC Talkback Speaker 

(b) Sound Powered Phone 

(c) Dial Phone 

(d) 21MC Station #3 

(e) 1MC Master Station 

(f) Service Air Connection 

(g) Fire Alarm Pull Box 

(h) Smoke Detector 

(i) Fire Station #1 

(j) A Towing Gear Stowing Locker is located on top of the Storeroom. 
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c. Reinforced Main Deck. The Forward Main Deck Area contains a Reinforced Main Deck that is rated 
for 5,000# sq./ft. and a maximum load of 1,000,000#. 35 Tie Down Fittings are supplied, one every 
ten square feet, on the Reinforced Main Deck Area. 

 

Figure 1- 22. Main Deck Arrangement. 
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d. Capstan/Windlass. The anchoring system includes three NETEC Model X-TBA Hydraulic 

Capstan Windlasses – two port and starboard on the bow and one at the stern (see figures 1-
23 through 1-26). Each windlass includes an 18” diameter cast capstan head (rated static load 
at 90,000 lb.), wildcat, hydraulic motor, fail-safe disc brake (with brake valve and 
counterbalance valve), and hand brake (located below deck) operated by hand wheel linkage 
(located above deck). The windlass is rated to hoist a 2,130 lb. Anchor from 60 fathoms at an 
average rate of 6 fathoms per minute. Associated hydraulic power units are 25 HP Electric, 
hydraulic open loop, pressure compensated with remote push-button and run light. 

e. Anchor(s). The BD has three 2130 pound (LB) Navy LWT anchors located two on the forward and 
one aft (see figures 1-23 through 1-25). 

All three of the BD anchors are used in open water when setting a 3-point mooring whenever the 
current might affect BD placement. With the BD positioned so the bow is facing the current 
flow, the two forward anchors are deployed at 45° angles outboard from the bow and the stern 
anchor is placed directly aft in line with the centerline of the vessel. These placements 
minimize shifting and provide the best anchoring for the BD in strong currents. 

 
 

Figure 1-23.  Anchor Arrangement – Overhead View. 
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Figure 1-24.  Anchor Arrangement – Profile - Fwd. 
 

 
 

Figure 1-25.  Anchor Arrangement – Profile - Aft. 
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Figure 1- 26. Windlass Arrangement. 

f.       Mooring bitts/chocks..  BD mooring equipment includes six 12 inch double bitts located port and 
starboard, forward, midship, and aft, along the perimeter of the barge; eight 12 inch 3-roller chocks, 
located port and starboard forward, port and starboard aft, and on bow and stern; and four 12 inch 
closed chocks, two on forward edges, and two on aft edges (see figures 1-27 and 1-28). 
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Figure 1- 27. Mooring bitts/chocks Arrangement - Profile 

Figure 1- 28. Mooring bitts/chocks Arrangement – Overhead View. 
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g.      Life Rings.  Nine Life Rings are placed on the Main Deck Railings for emergencies (see figure 1-22). 

1-11.5 BD Crane Components. The key components and their locations are shown in figures 1-29 through 1-32. 

Figure 1- 29.  Crane Profile (cab). 
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Figure 1-30.  Crane Profile (boom). 
 

a. Crane Pedestal – Upper Level. On the upper level of the pedestal is a High Pressure Hose Manifold 
which can be connected for loading and unloading oils between the Crane and the Barge. It also 
contains a High Pressure Hose Locker for storing the hoses that are necessary to connect the Crane 
and Barge oil lines. The deck drain system in the machinery house floor also drains through the High 
Pressure Hose Manifold. The High Pressure Hose Manifold consists of: 

 
(1) Crane Fuel Oil Fill 

(2) Lube Oil Fill 

(3) Hydraulic Oil Fill 

(4) Hydraulic Waste Oil Discharge 

(5) Dirty Lube Oil Discharge 

(6) Machinery House Deck Drain Discharge 
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b. Machinery House.  The crane machinery house contains the following components as 

arranged in figure 1-31. 
 

(1) Auxiliary Hoist 

(2) Whip Hoist 

(3) Air Compressor 

(4) Two Portable Fire Extinguishers 

(5) Emergency Lowering Enclosure and Brake Test Shutoff Valves 

(6) Two Swing Drives 

(7) Main Hoist 

(8) Fuel Tank 

(9) Boom Hoist 

(10) Emergency Engine Stop Control 

(11) Radiator 

(12) Diesel Engine 

(13) Clutch 

(14) Hydraulic Oil Heat Exchanger 

(15) Generator 

(16) Hydraulic Oil Pump 

(17) Hydraulic Oil Reservoir 

(18) Diesel Engine Room 

(19) Three Access Ladders 

(20) Swing Bearing 

(21) Ventilation Fan 

(22) Master Control Relay Panel (CP1) 

(23) Slack Wire Drum Control Panel Assembly (CP4) 

(24) Fuel Oil Stripping Pump (rotary, manually operated) 
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Figure 1-31.  Machinery House Arrangement. 
 

c. Operator's Cab. The operator's cab, as shown in figure 1-32, contains the following: 
 

(1) Second Operator's Seat 

(2) Operator's Seat 

(3) Left Control Console 

(4) Two Searchlight Controls 
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(5) Left Instrument Panel 

(6) Right Instrument Panel 

(7) Right Control Console 

(8) Wind Speed Indicator 

(9) Portable Fire Extinguisher 

(10) Offlead Indicator 

(11) Side Lead Indicator 

(12) Light Switches 

(13) Two 120 VAC Receptacle 

(14) 1MC Talkback Speaker 

(15) 1MC Master Station 

(16) 21MC Station #1 

(17) Sound Powered Telephone 

(18) Dial Telephone 

(19) VHF Radio 

(20) Air Conditioning System 
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Figure 1- 32.  Operator's Cab Arrangement. 
 

d. Operator Cab Exterior. The exterior of the Operator Cab contains the following: 
 

(1) Air Conditioning Unit with Disconnect Control Panel 

(2) Cab Pressurization Unit 

(3) Speaker
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e. Lighting. Provisions for both area and flood lighting provided for the crane are described in tables 1-1 

and 1-2. 
 

Table 1-1. Area Lighting. (Crane) 
 

AREA ILLUMINATED QUANTITY OF 
LIGHTS WATTAGE  SWITCH LOCATION           SWITCH # 

Inside Machinery 
House 12 140W 

inside machinery house 
near door (right and 
left) 

SW 0328A(right) / SW 
0328B(left)-room lights 

Machinery House 
Access Ladder 1 100W 

Mast Walkway 9 100W 
Machinery House Roof 1 500W 

inside 
machinery house 

near 
right door 

SW 0410- Mast and 
roof lights 

Machinery House Left 
Walkway 3 100W inside machinery house 

left door
SW 0331- walkway 
lights 

inside machinery house 
right door 

SW 0416A- walkway 
lights 

Machinery House 
Right Walkway 
and Stairway to 
Operator Cab 

16 100W 
Operator's Cab 
Junction Box 

SW 0416B- Machinery 
House walkway lights 

Operator's Cab Interior 
(White) 2 100W Operator's Cab 

Junction Box
SW 0442A- Operator 
Cab white lights

Operator's Cab Interior 
(Red) 2 100W Operator's Cab 

Junction Box
SW 0442B- Operator 
Cab red lights

Diesel Room 6 140W inside Diesel Room 
near right door SW 0340- Room lights 

Inside Tub Above 
Swing Bearing 2 100W 

inside Machinery 
House near right door SW 0342- Tub lights 

 
Table 1-2. Flood Lighting. (Crane) 

AREA ILLUMINATED QUANTITY OF 
LIGHTS WATTAGE SWITCH 

LOCATION 
SWITCH # 

Work area below Boom 3 SW 0946- Boom Floods 

Work area below Boom Hinge 2 SW 0950- Machinery 
House Floods 

Tub work area 4 SW 0954- Tub Floods 
Adjustable (Search light) 2 

1000W 
Operator's 

Cab 
Junction 

Box 
SW 0958- Search Lights 

 
f. Communication. 

(1) Crane Boom Rest. The crane boom rest contains the following: 

(a) Sound powered telephone JV-7. 

(2) Crane Tub/Pedestal. The crane tub contains the following: 

(a) Sound powered telephone JV-8. 

1-12 Equipment Data. The specifications for the BD are provided below: 

Barge: 
Length ............................................................................................................................................................................ 200 ft 
Beam ................................................................................................................................................................................ 80 ft 
Depth................................................................................................................................................................14 ft.-4 inches 
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Draft (without deck load)....................................................................................................................7 ft. (maximum) 
Draft (with deck load) .............................................................................................................(meet load line criteria) 
Length/Depth Ratio ..............................................................................................................................14 (maximum) 
Beam/Depth Ratio .................................................................................................................................6 (maximum) 
Capacities: 

Ballast Tank.....................................................................................................114,994 gallon /435,287 liter 
Lube Oil Tank ..........................................................................................................1,747 gallon /6,613 liter 
Hydraulic Oil Tank...................................................................................................1,747 gallon /6,613 liter 
Potable Water Tank.................................................................................. Two @ 5,830 gallon /22.068 liter 
Fuel Oil Tanks ........................................................................................Two @ 22,121 gallon /83,735 liter 
Fuel Oil Day Tank....................................................................................................... 733 gallon /2,770 liter 
Oily Waste Tank .....................................................................................................6840 gallon /25,892 liter 
Slop Oil Tank..........................................................................................................6840 gallon /25,892 liter 
Sewage Holding Tank ...........................................................................................8,318 gallon /31,442 liter 
Waste Water Tank...............................................................................................16,625 gallon /62,842 liter 

Crane: 
Main Fall Operating Radius ...............................................................................................60ft(min.) to 175 ft (max.) 
Reach at Minimum Radius .................................................................................30 ft below light ship water line and 
 82 ft above light ship water line 
Counterweight ......................................................................................................................................... 640,000 LB 
Top of barge deck to centerline of boom hinge................................................................................................... 30 ft 
Tank Capacities: 

Fuel Tank ........................................................................................................................................ 1300 gal 
Hydraulic Oil Reservoir......................................................................................................................500 gal 

Boom Dimensions: 
Main Boom ........................................................................................................................................................180 ft 
Jib Extension ...................................................................................................................................................... 40 ft 
Tailswing ............................................................................................................................................................ 36 ft 
Main Boom plus Auxiliary..................................................................................................................................195 ft 
Main Boom plus Auxiliary and Whip................................................................................................................. 220 ft 
Lifting, Luffing, and Swinging Speeds: 

Main Hoist ..................................................................................................... 14 to 20 feet per minute (fpm) 
Auxiliary Hoist .........................................................................................................................79 to 100 fpm 
Whip Hoist.............................................................................................................................150 to 200 fpm 
Luffing (175 ft. radius to 60 ft. radius with 113,600 lb. on main hoist) ........................................4-5 minutes 
Swinging 
(with rated load for 105 ft. radius; adverse 2° side-lead angle; side wind load of 5 Ib./sq. ft.) ........⅓ RPM 

Rated Loads: 
Radius in Feet..........................................Long Tons ......................................................................Pounds 
60 .................................................................115.0 ......................................................................... 257,600 
80 .................................................................115.0 ......................................................................... 257,600 
90 .................................................................108.7 ......................................................................... 243,600 
105 ................................................................98.9 .......................................................................... 221,600 
120 ................................................................82.8 .......................................................................... 185,600 
140 ................................................................67.6 .......................................................................... 151,600 
160 ................................................................56.9 .......................................................................... 127,600 
175 ................................................................50.7 .......................................................................... 113,600 
Auxiliary Rating Straight Line 
215 (Maximum).............................................. 25.............................................................................. 56,000 
Whip Rating Straight Line 
215 (Maximum)..............................................4.4 ..............................................................................10,000 
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Table 1-3. Crane Hoists Specifications. 
Hoist BOOM MAIN AUXILIARY WHIP 
Serial Number RW52370002 RW52370001 RW52370003 RW52370015
Model 50SL 80DL 34DL 12SL 

Rated Performance 49,300 LB at  
131 ft/min on layer 1 

2 at 41,000 LB at  
66 ft/min on layer 1 

2 at 17,100 LB at  
165 ft/min on layer 1 

12,900 LB at  
188 ft/min on layer 1 

Drum 
   Number of Drums 1 1 1 1 
Groove diameter (in) 79 80 49 44 
Flange diameter (in) 88 and 89 85.5 and 89 52.75 and 54.38 48 and 49.5

Barrel Length (in) 116.19 178.51 101.62 38.95 
Drum Brake External contracting band type; spring engaged/hydraulically released 
Motor Brake Multiple disc type; spring engaged/hydraulically released 
Drum Pawl Electrically 

engaged/ electrically 
released 

   

Motor Power Hydraulic 
Horsepower 265hp at 1800 rpm     220hp at 1800 rpm   230 hp at 1800 rpm     90 hp at 1800 rpm

 

Table 1-4. Tackle and Wire Rope Specifications. 
Tackle BOOM MAIN AUXILIARY WHIP
Parts of Line 1 x 12 2 x 4 2 x 2 1 
Wire Rope 
          Diameter (in) 1-3/4 1-5/8 1-5/8 1 1 1-1/8 

Construction 6 x 37 6 x 37 6 x 37 6 x 37 6 x 37 19 x 7 
Grade Uncoated, 

preformed, 
EIPS 

Uncoated, 
preformed, 

EIPS 

Uncoated, 
preformed, 

EIPS 

Uncoated, 
preformed, 

EIPS 

Uncoated, 
preformed, 

EIPS 

Uncoated, 
preformed, 

EIPS 
Lay RRL RRL LRL RRL LRL RRL

Core IWRC IWRC IWRC IWRC IWRC IWRC 
Minimum Breaking 
         Strength (LB) 306,000 264,000 264,000 103,400 264,000 96,400 

Length (ft) 2885* 1359* 1359* 837* 837* 588* 
* - Pretensioned to 25% of breaking strength, centerline of pin to end of wire rope.
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Section III. 

PRINCIPLES OF OPERATION 

1-13  BARGE SYSTEMS. The following paragraphs provide technical principles of operation for 
the BD systems. The systems exclusive to the barge are discussed below: 

1-13.1   Power and Lighting. The barge's electrical operating systems and components are 
divided into the power generation system and the power distribution system. A description of 
these systems and the lighting system is provided below (see figures 1-33 through 1-44): 

a.   Power Generation System. Barge AC (alternating current) power can be generated by 
either of two onboard diesel powered gensets. These include the main (crane) diesel 
genset located in the crane machinery cab and the auxiliary (barge) diesel genset 
located in the barge generator room. 

NOTE 
Either generator set is capable of providing and maintaining AC power for all 
barge systems/equipment. The main (crane) generator is capable of carrying the 
load to operate the crane and its (dedicated) systems/equipment as well as the 
barge systems/equipment simultaneously. When the crane is in operational mode, 
the main generator will be used as the power source; when the crane is in non-
operational mode but barge systems still require AC power, the auxiliary 
generator will be utilized as the power source. 

An Onan Model 350 DFCC, 300 kW, totally enclosed, diesel driven barge generator, 
serves as the auxiliary generator and provides 450 volts alternating current (VAC), 3 
phase, 60 hertz ship service power. The barge generator is capable of providing for 
all the loads of the barge and crane combined (plus 20% excess capacity), with the 
exception of crane drive loads. The unit has a remote mounted voltage regulator 
located on the switchboard. The generator is connected to its associated switchboard 
through individual current limiting circuit breakers located in the switchboard. The 
generator is equipped with an automatically/manually operated anti-condensation 
heater and conforms to NEMA MG1. The generator bearings are of the anti-friction 
type and are grease lubricated. 

(1) Diesel Engine for Genset. A Cummins NTA855-G2 diesel engine, located in the 
machinery room, provides 420 BHP (313 kW) at 1800 RPM. The diesel engine is 
considered a component of the Onan Model 350 DFCC genset. 

(a) Boiler / Engine Heat Recovery System. The boiler and engine heat recovery 
system provide for the heating needs to the accommodation spaces (HVAC 
system) as well as hot water to the fresh water evaporators (Potable Water 
system). Two circulating hot water pumps are used (one during normal 
operation with the other on standby as spare) in conjunction with two heat 
exchangers, one for use with the boiler, the other with the engine. Under 
normal winter operation, both the engine heat recovery system and boiler will 
be used; under normal summer operation, the engine heat recovery system 
will be able to provide heat needed for the fresh water evaporators. 

Three water/heat exchange loops are used to provide accommodation space 
heating and hot water to the evaporators. The engine jacket water forms one 
loop in the system and this is circulated via the engine pump to the engine 
jacket water heat exchanger and from the heat exchanger back to the 
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engine. This return water will either be returned directly to the engine jacket water 
intake or, depending on it's temperature and through the use of a self contained 
three-way valve, first pass through the engine's radiator. 

Heat from the engine jacket water heater exchanger is passed into the boiler water 
heat exchanger. The boiler water heat exchanger forms the second loop in the 
system. The boiler will add heat into this loop when needed providing heat to both 
the fresh water evaporators and to the accommodation fan coil loop. The 
accommodation fan coil loop forms the third loop in the system. 

In the event of a failure, the engine water heat exchanger can be bypassed and the 
boiler water heat exchanger used to provide hot water to both the fresh water 
evaporators and the accommodation fan coil loop. In the event of a boiler failure, the 
boiler can be bypassed and the jacket water heat exchanger used. 

NOTE 

It is doubtful that the engine jacket water heat exchanger will 
have sufficient capacity to provide both the total heat 
requirements to the evaporators and to the accommodation 
heating loop simultaneously during extreme winter conditions. 

(b) Engine Exhaust System. A complete exhaust system has been installed for 
each engine. The exhaust system is gas-tight throughout its passages 
through the interior of the barge derrick and crane. The system is accessible 
for inspection and repair throughout its length. Wherever personnel or 
combustible material may come in contact with hot surfaces, effective 
protection is provided by insulation or guards. Un-cooled exhaust system 
components have a minimum clearance of 10 inches from any combustible 
material, or are separated by thermal insulation. Minimum bends and flexible 
connections of all-metal construction allow for vibration and thermal 
expansion. 

1 Muffler. The main diesel muffler (corrosion resistant, steel, residential-
style) is mounted outside of the machinery house. The exhaust stack for 
each engine includes test ports for sampling exhaust emissions. 

2 Exhaust System Supports. The exhaust system supports provide proper 
alignment to prevent vibration and undue stress on components. No load 
is applied to the engine outlet connection. Exhaust system supports are 
stainless steel, strap-type hangers, with the exception of standoffs and 
other fittings constructed so that high temperatures are not transmitted to 
the craft structure. Anti-chafing material is installed between exhaust 
system components and supports. 

3 Insulation and Lagging. Permanent insulation is pre-formed calcium 
silicate, ASTM-C533, Type I. Insulation is made up of two layers, 
installed with joints staggered, to a nominal thickness as required to 
achieve an exposed surface temperature of less than 140° F. Fittings, 
takedown joint, and select sections of pipe which require insulation are 
done so with removable, reusable insulating blankets consisting of a 
fibrous glass cloth cover filled with fibrous glass felt (also having a 
nominal thickness as required to achieve an exposed surface 
temperature of less than 140° F). 
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(2)  Shore Power System. The BD is capable of obtaining shore power when necessary through a 
portable shore power cable assembly with two shore power receptacles, each of which has a circuit 
breaker. 

b.  Power Distribution System. The BD contains both direct current (DC) and alternating current (AC) power 
distribution systems: 

(1) DC System. The power for starting of the diesel generator is supplied by starting batteries located in the 
generator room. Each battery bank has a 24V, engine-driven alternator and battery charger supplying 
charger current. 

(2) AC System. Power to the main AC distribution panel is supplied via the main switchboard. The 
switchboards are arranged so that they can receive power from any of the power sources on the 
vessel. The barge generator and crane generator are coupled together by two bus-tie circuit breakers, 
one in each switchboard. All power source circuit breakers and bus-tie circuit breakers in the 
switchboard are interlocked in order to prevent paralleling of power sources. The main switchboard 
provides power to the aft pump room heaters (port and starboard), generator exhaust fan, vent fans (#1 
& 2) in aft machinery compartment, galley exhaust fan, generator room heater, and the aft windlass, as 
well as to the following panels: 

(a) Panel P1 - Forward Pump Room. This panel provides 450 VAC power distribution to the forward 
pump room, to include the following equipment: 

1  Ballast Pump 

2  Fire Pump #1 

3  Bilge Pump #1 

4 Forward Port Windlass 

5  Air Compressor 

6  Port Forward Pump Room Heater 

7  Bosun's Store Room Heater 

8  Equipment Room Heater 

9  Lube Oil Transfer Pump 

(b) Panel P2 - Forward Pump Room. This panel provides 450 VAC power distribution to the forward pump 
room, to include the following equipment: 

1  Bromination Re-circulation Unit 

2  Potable Water Pump 

3  Ship's Water Heater 

4  Hydraulic Transfer Pump 

5  Fuel Oil Transfer Pump #2 (w/30W strip htr-120V) 
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6  Forward Starboard Windlass 

7  Slop Oil Transfer Pump 

8  Fuel Oil Transfer Pump #1 (w/30W strip htr-120V) 

9  Starboard Forward Pump Room Heater 

10  Fuel Oil Stripping Pump (Electric, 1 ½ HP, 30 GPM, 40 ft head). 

(c) Panel P3 - Aft Pump Room. This panel provides 450 VAC power distribution to the aft pump 
room, to include the following equipment: 

1  Sewage Discharge Pump (MSD) 

2  Boiler Pump #1 

3  Comminutor Pump (MSD) 

4  Fire Pump #2 

5  Waste Water Transfer 

6  Fresh Water Pump for Evaporator #1 

7  Fresh Water Pump for Evaporator #2 

8  Sea Water Pump (Evaporator #1) 

9  Sea Water Pump (Evaporator #2) 

10  Sump Tank Pump 

11  Bilge Pump #2 

12    Boiler Pump #2 

(d) Panel P4 - Galley. This panel provides 450 VAC power distribution to the galley, to include the 
following equipment: 

1  Galley Convection Range Oven 

2  Galley Steam Kettle 

3  Dresser Sanitation Booster Heater 

4  Water Heater (Laundry - 82 gal) 

5  Water Heater (Galley - 20 gal) 

6  Trash Room Unit Heater (UH-1) 

7  Crew Head (ECH-1B) 

8  Crew Head (ECH-1C) 

9  Crew Head (ECH-1D) 
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(e) Panel P5 - HVAC System. This panel provides 450 VAC power distribution for the HVAC 
system, to include the following equipment: 

1  Chiller #1 

2  Chiller #2 

3  Chiller #3 

4  Chiller Cooling Water Pump #1 

5  Chiller Cooling Water Pump #2 

6  Chiller Cooling Water Pump #3 

7  Condenser Water Pump #1 

8  Condenser Water Pump #2 

9  Condenser Water Pump #3 

10  Air Handling Unit (MUA-1) 

11  Vent Fan #1- Forward Pump Room 

12  Vent Fan #2 - Forward Pump Room 

13  Windlass Vent Fan 
 

(f) Panel L1 - Load Center/Transformer Bank LC. This panel provides 208/120 VAC power 
distribution for the Load Center. The 405/208-120 VAC transformer bank includes three 
single-phase transformers, rated at 15 KVA each and combined for 45 KVA total and 
provides 208Y/120VAC power distribution to the generator room and void lights (circuit 
#1 and 2), aft pump room and void lights (circuit #1 and 2), engine starting battery 
charger, DC lighting battery charger, and boiler blower as well as the following sub-
panels: 

1  Panel L1A - Heater & Receptacle Panel. This panel provides 208/120 VAC power 
distribution for the following: 

a  Generator Room Receptacle (208V) 

b  Aft Pump Room Receptacles (208V) 

c  Generator Room Receptacles 

d  Aft Pump Receptacle 

e  Sewage Aeration Pump. 

f   MSD 

g  Evaporator #1 (Control Panel) 

h  Evaporator #2 (Control Panel) 

i  Starboard Aft Pump Room Heater #1 
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j  Port Aft Pump Room Heater #6 

k  Generator Heater 

I  MSD Transfer Pump 

m  CO2 Pass and CO2 Room Lights 

n  2-Ton Jib Crane Power Receptacle 

2  Panel L2 - PUMP Room Lighting Panel. This panel provides 208/120 VAC power 
distribution for the following: 

a  Pump Room Lights (Circuit #1) 

b  Pump Room Receptacles 

c  Pump Room Lights (Circuit #2) 

d  Equipment Room & Bosun's Storeroom Lights 

e  Forward Windlass Rooms & Boom Rest - Lights & Receptacles 

f   Equipment Room Receptacles 

g  Brominator Control Panel 

h  Strip Heater for Fuel Oil Transfer Pump #2 

i  Pump Room Receptacles (208V) 

j  Oily Water Separator 

k  Hot Water Circulation Pump #1 

I  A/C Summer/Winter Valve 

m  Air Dryer 

3  Panel L3 - Galley/Laundry Distribution Panel. This panel provides 208/120 VAC 
power distribution for the following: 

a  Galley Water Heater 

b  Toaster #1 Receptacle 

c  Refrigerator/Freezer Receptacle 

d  Toaster #2 Receptacle 

e  Garbage Disposal 

f   Coffee Maker (30 Cup) Receptacle 

g  Coffee Maker (12 Cup) Receptacle 
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h Meat Slicer 

i Dishwasher 

j Galley Hood 

k Coffee Maker (12 Cup) Receptacle 

I Water Cooler 

m Soft Drink Beverage Dispenser 

n Ice Maker 

o Toaster #3 Receptacle 

p Microwave Oven Receptacle 

q Can Opener 

r Dresser Sanitation Booster Heater 

s Clothes Dryer 

t Trash Compactor 

u Clothes Washer 

v Fryer 

w Galley Receptacles 

x Galley Food Mixer 

4    Panel L4 - Main Deck Lighting Panel. This panel provides 208/120 VAC 
power distribution for the following: 

a Hospital & Head Lights 

b Exterior Lights for Main Deck House 

c Lights for Main Deck Lockers 

d Main Deck Passageway Receptacle 

e Flood Light (Circuit #1) 3x400W 

f Flood Light (Circuit #2) 1x1000W 

g Flood Light (Circuit #3) 1x1000W 

h Flood Light (Circuit #4)1x400W 

i Flood Light (Circuit #5)1x400W 

j Deck Receptacle - Starboard #1 (208V) 
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k Deck Receptacle - Starboard #2 (208V) 

l Deck Receptacle - Starboard #3 (208V) 

m Deck Receptacle - Starboard #4 (208V) 

n Forward Deck Receptacle - CL (208V) 

o Deck Receptacle - Port #1 (208V) 

p Deck Receptacle - Port #2 (208V) 

q Deck Receptacle - Port #3 (208V) 

r Deck Receptacle - Port #4 (208V) 

s Aft Deck Receptacle - CL (208V) 

t Deck Receptacles - Port & CL Forward 5x (CL jackstaff) 

u Deck Receptacles - Starboard & CL Aft 5x (CL ensign) 

v Hospital Receptacles 

5    Panel L5 - Quarters Lighting Panel. This panel provides 208/120 VAC 
power distribution for: 

a Mess Room & Receptacle Room Lights (Circuit #1) 

b Mess Room & Receptacle Room Lights (Circuit #2) 

c Mess Room & Recreation Room Receptacles 

d Crew Stateroom, Officer's Stateroom & Head (Port) Lights 

e Port Passageway & CIC Lights (Circuit #1) 

f Port Crew Head Lights & Receptacles (GFR) 

g Crew Stateroom #2 & #3 Lights 

h Crew Stateroom #4 & #5 Lights 

i Crew Stateroom, Officer's Stateroom & Head (Starboard) Lights 

j Crew Stateroom #6 Lights 

k Starboard Passway, Lockers & Stateroom Lights (Circuit #2) 

l Galley, Laundry & Trash Room Lights 

m Starboard Crew Head Lights & Receptacles (GFR) 

n Machinery Shop & Rigging Gear Storeroom Lights 
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o Machinery Shop Receptacles (115V) 

p Machinery Shop Receptacles (208V) 

q Machinery Shop Receptacles (208V) 

r Rigging Gear Storeroom Receptacles (208V) 

s Panel L5A - CIC Lighting Panel 

t Port Officer's & Crew Room Receptacles 

u Mid Crew Room Receptacles 

v Starboard Officer's & Crew Room Receptacles 

w Port Hallway Receptacles 

x Mid Hallway Receptacles 

y Starboard Hallway Receptacles 

6 Panel L5A - CIC Lighting Panel. This panel provides 208/120 VAC power 
distribution for the following: 

a Battery Charger for (Portable) VHF Radios 

b Loudhailer & PA System 

c Power Supply for AN/VRC-92A & GPS 

d Fire Alarm System 

e Entertainment Amplifier 

f Battery Charger for VHF Radios 

g Power Supply for VHF Radio 

h 21MC Intercom System 

i Dial Telephone System 

j Battery Charger for AN/VRC-92A 

7 Panel L6 - Ventilation Panel. This panel provides 208/120 VAC power 
distribution for the following: 

a Crew Stateroom FCA-1 

b Recreation Room FCCA 

c Crew Stateroom #2 FCA-3 

d Port Officer's Stateroom & Head FCA-2 & ECH-1A 
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e Crew Stateroom #3 FCA-4 

f Mess Room FCD-1 

g Recreation Room FCC-1 

h Crew Stateroom #4 FCA-5 

i Crew Stateroom #5 FCA-6 

j Crew Stateroom #6 FCA-7 

k Crew Stateroom #7 FCA-9 

l Laundry Room FCB-1 

m Galley FCF-1 

n Port Passage FCAA-1 

o Starboard Passage FCCC-1 

p Machine Shop FCE-1 

q Rigging Room FCC-2 

r Hospital FCB-2 

s Starboard Officer's Stateroom, Head ECH-1 & ECH-1F 
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Figure 1- 33. Electrical Distribution O

ne-Line Diagram
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Figure 1- 34. Electrical Distribution Diagram. 
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(3) Switchboards. The barge switchboard provides for control, operation, and 
protection of the AC generator set and other power sources and includes facilities 
for ground detection, power distribution, and bus-tie to the remote crane 
switchboard. The barge switchboard is furnished with the following: 

(a) A circuit breaker for the barge generator 

(b) Two circuit breakers, one for each shore power receptacle 

(c) A bus tie circuit breaker 

(d) An interlock between the generator, bus-tie and shore power circuit breakers 
which will prevent paralleling any power sources 

(e) An ammeter indicating the load on the barge generator 

(f) A voltmeter for the barge generator 

(g) A wattmeter for the barge generator 

(h) A frequency meter for the barge generator 

(i) A white indicator light for the barge generator, the bus-tie and for each shore 
power receptacle to indicate power available 

(j) A phase sequence indicator for shore power 

(k) A selector switch or switches to allow reading the current and voltage of each 
phase of the barge generator and the frequency of the barge generator, and 
to allow reading the current and voltage of each and frequency of shore 
power and bus-tie using the meters for the barge generators 

(I) Ground detector 

(m) Generator set engine controls, indicators, and alarms 

(n) Generator engine start/stop/run controls (including manual voltage control) 

(o) Necessary current and potential transformers 

(p) Switch for generator anti-condensation heater 

(q) A white indicator light for the anti-condensation heater to indicate the heater 
is energized 

(r) An interlock to prevent both shore power breakers from being closed 
simultaneously 

c.   Barge Lighting.  The lighting system is comprised of permanently installed fixtures 
which provide general, detail, low level white, and special illumination necessary for 
the safe, efficient operation of the craft. 

(1) General Illumination. Lighting fixtures are installed in compartments and spaces 
throughout the craft and provide general illumination necessary for tasks to be 
carried out in each location. All exterior fixtures are incandescent; all interior 
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fixtures are fluorescent. Lighting fixtures are located to provide uniform 
illumination throughout each compartment without contrasting light and dark areas 
or objectionable shadows. Fixtures are arranged to provide maximum illumination 
on working surfaces or areas where specific tasks are to be accomplished. 
Lighting is arranged to avoid shadows cast by obstructions or by personnel as 
they perform their normal functions. 

(2) Detail Illumination. Detail illumination is provided for mirror, berth, and desk 
lighting. 

(3) Low Level White Illumination. Low level white lighting is installed in all living areas 
and access routes, providing illumination which permits the least practicable 
interference with dark-adapted vision, while still providing sufficient illumination for 
necessary operational duties and safe movement about the barge. Particular 
attention is given to illuminated obstacles (e.g. door sills, hatch coamings, etc.) 
and hazards. 

(4) Special Illumination. Floodlights, searchlights, and the illumination of the radius 
indicator are controlled in crane cab. 

(5) DC Powered Lighting. A separate DC powered lighting system is installed for 
general illumination in spaces manned for operation of the barge, barge 
machinery/ pump spaces, and access routes. The DC system has relays which 
automatically energize the DC lights when AC power is unavailable. It provides 
the minimum level of illumination necessary to safely move about the space. 
Hazardous areas, escape routes, control panels and accesses are given special 
attention for illumination. 
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Figure 1- 36. Lighting Arrangement Diagram Key. 
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Figure 1- 37. Lighting and Receptacle Arrangement – Below Deck – Aft. 

1-67



TM55-1935-208-34 

 
Figure 1- 38. Lighting and Receptacle Arrangement – Below Deck Level – Mid-ship. 
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Figure 1- 39. Lighting and Receptacle Arrangement – Below Deck Level – Fwd. 
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Figure 1- 40. Lighting and Receptacle Arrangement – Deck House. 
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Figure 1- 41. Lighting and Receptacle Arrangement – Main Deck. 
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Figure 1- 42. DC Lighting Arrangement – Below Deck Level. 
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Figure 1- 43. DC Lighting Arrangement – Deck House. 
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Figure 1- 44. DC Lighting System One-Line Diagram. 

1-13.2   Command and Controls.   A Command/Information Center (CIC) is a separate and 
securable compartment on the barge. All radios and navigational equipment are located here  
unless otherwise specified. All equipment is easily accessible from a sitting position at the CIC  
desk. The following is a list of navigational and communication equipment: 

a. Navigational Equipment. 

(1) Global Positioning System (GPS). An AN/PSN-11 TLRG Precision Lightweight GPS 
Receiver is located in the CIC room. 

(2) Wind Speed and Direction Indicator. The wind speed and direction indicator is 
mounted on the crane operator's cab in such a manner as to enable the crane 
operator to readily interpret information provided. The transmitter has a heater to 
prevent freezing. 

b. Internal Communication Equipment. Equipment for communication on-board the 
vessel includes the following: 

(1) 1MC Loud Hailer/Public Address System. This system allows messages to be heard 
anywhere on the vessel. The loud-hailer system is equipped with an automatic fog 
signaling system. Control of the loud hailer/public address system is from: 

(a) Mess Room 

(b) Recreation Room 
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(c) Operator Cabin 

(d) Above Deck Forward Storeroom 

(2) 21MC Intercommunication Set. This system provides two-way voice 
communication between any two, or from one to up to ten intercom stations 
simultaneously. Stations are located in : 

(a) CIC Room 

(b) Mess/Recreation Room 

(c) Operator's Cabin (crane) 

(d) Main Machinery Cab (crane) 

(e) Above Deck Forward Storeroom 

(f) Crew Berthing Area 

(g) Rigging Gear Storeroom 

(h) Machine Shop 

(i) Generator Room (barge) 
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Figure 1- 45. External Communications and GPS Arrangement. 
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(3) General Purpose Sound Powered Telephone System. The sound powered 
telephone system, equipped with a station selector and a magneto ringer, permits 
two-way voice communication between any two selected sound powered telephone 
stations. Stations are located: 

(a) Aft Pump Room 

(b) Mess Room 

(c) Capstan Stations 

(d) Storage Spaces 

(e) Machine Shop 

(f) Command/Information Center 

(g) Crane Boom Rest 

(h) Crane Operator's Cab 

(i) Crane Machinery House 

(j) Mast (top) 

(k) Crane Tub/Pedestal 

c. External Communication Equipment. 

(1) VHF Radio Set. A Bendix King Radio Set, Model EPH-5202X, 210 Channel 
transceiver, is used for bridge-to-bridge, bridge-to-deck or dock, and general 
ship-to-shore communication. 

(2) Secure Marine VHF Radio Set. A Radio Set DSC500, high performance, all 
channel, Advanced Marine Very High Frequency-Frequency Modulated (VHF-FM) 
Transceiver provides reliable short-range (35-40 miles) voice communications on 
all VHF channels of the maritime mobile service band. 

 

(a) VHF Antenna. This antenna is used in combination with the DSC 500 
Radio Set for both transmitting and receiving over the International 
Maritime VHF Frequencies. 

(b) VHF/FM (AN/VRC-92A) Antenna. This antenna provides for short-
range, two-way, radio telephone communication, using frequency-
modulated (FM) transmission and reception. 

(3) Shore Phones Dial Telephone System. This system provides means of 
communications between stations in the barge derrick and shore systems on a 
fully selective basis under the direct control of the calling stations. Two sound 
powered phone jacks are provided for interfacing the barge derrick and shore 
systems. Stations are located in: Command/Information Room, 
Mess/Recreation Room, Crane Operator Cab, Crane Machinery Room, and the 
Machine Shop. 

d. Alarm Systems. A description of the barge's alarm systems is as follows: 
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(1) Fire Detection System. The fire detection system -- consisting of a central alarm 
and monitoring panel (located in CIC), smoke detectors, thermal detectors, and 
carbon monoxide detectors -- provides audible and visual indication of high 
temperature and smoke in all living, storage, galley, messing and machinery 
compartments. 

(2) Alarm and Monitoring System. This system consists of two separate panels, one 
designated as "Flooding", the other as "Vessel". The system provides audible and 
visual indication in the CIC of various alarms throughout the vessel. Each alarm 
point has a dedicated visual indication which flashes when activated. Panels are 
designed to include the following: 

(a) Flooding Alarm and Monitoring Panel 

1 Inputs include High and High/High levels for Port, Starboard, and Center 
(four spares) 

2 Each input has an adjustable time delay between 0-15 seconds 

3 Outputs include 1-24vdc output (5 amps or more) for activating one or 
more High Bilge Level Alarms and 1-24vdc output (5 amps or more) for 
activating one or more High/High Bilge level Alarms 

(b) Vessel Alarm and Monitoring Panel 

1 Inputs include Ship's water heater low temperature, bilge high oil 
content, and potable water tank high and low levels (four spares) 

2 Each input has an adjustable time delay between 0-1 minute 

(c) Flooding Alarm. A flooding alarm has been installed to support unmanned 
tows. This system provides a means of indicating when the level of water in 
the monitored compartments are above the prescribed limits for required 
conditions. High and low alarm sensors are installed and wired in each water 
tight space. The low level alarm lights are amber and the high level alarm 
lights are red. The alarm lights are mounted on a portable mast and located 
topside. 

1-13.3   Barge Auxiliary Systems. The following subparagraphs give a description of those 
auxiliary systems which are exclusive to the barge: 

a.   Heating. Ventilation, and Air Conditioning (HVAC) System. A description of the 
barge's air conditioning, heating, and ventilation systems is as follows: 

(1) Accommodation/Air Conditioned Spaces.  The BD's air conditioning and heating 
system is comprised of a tempered water, air conditioning (mechanical cooling) 
and heating unit which uses self-contained (heating/cooling) chiller units, 
tempered water fan coil units, and a water exchange system. Water serves as a 
heat sink in cooling mode. In the heating mode water is circulated in a closed 
loop and is heated by the generator engine fresh water or thermostatically 
controlled hot water boiler. In the cooling mode, water is supplied from the 
chillers. 

(a) Chillers. Three chiller units are integrated into the tempered water system —
two for normal operation, one as stand-by; these operate together to meet 
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the load demands on the system. In the event that any single chiller unit 
becomes inoperable, the system is capable of continued operation (meeting 
peak load demands) with the stand-by unit on-line and the defective unit 
bypassed. 

1 Condenser and Chilled Water Pumps. Three condenser sea water pumps 
and three chilled/hot water pumps operate in conjunction with the chiller 
units. Under normal operation, either two sea water pumps and either two 
chilled/hot water pumps can be used. In each instance, the third unit is on 
standby as a spare. 

(b) Fan Coil Units. Tempered water fan coil units are installed in temperate zone-
in locations to provide effective cooling and heating (segregated temperate 
zones are allocated to each berthing compartment, state room, 
mess/recreation space, commissary space, machine shop, rigging gear 
storeroom, passageways, and each enlisted head). Each fan coil unit is 
provided with an electrically operated, thermostat controlled, three-way flow 
control valve. When energized, the flow control valve will allow either heated 
or chilled water to flow to the coil. Or, when de-energized, the valve causes 
tempered water to bypass the coil. Supply and return grilles provide air 
circulation; this results in relatively even temperature distribution throughout 
the space being served. 

(c) Thermostat. An analog thermostat, consisting of a display panel, control 
module, and sensors, is provided in each temperate zone. The thermostat 
controls the temperature of the zone by opening or closing the three-way flow 
control valve and regulating the fan speed of the fan coil unit(s) in its 
respective zone. The thermostat allows the power to be turned on or off, the 
temperature to be increased or decreased, and the fan(s) to be run in 
ventilation mode without the fan coil operating. 

(d) Make Up Air Handling Unit. Provides necessary amounts of fresh air (cooled 
air during the cooling mode/warm air during heating mode) to each area 
served. 

(e) Boiler The ship's boiler is integrated as part of both the heating and potable 
water systems. The boiler provides 50 psi working water pressure at a net 
rating of 577,000 BTU/hr to the individual heating coils as part of the HVAC 
system, as well as acting as a "booster" to generator jacket water heat 
exchanger; and to the evaporative distiller unit for sterilization as part of the 
potable water system. 

The boiler control circuit is electrically interlocked with the boiler compartment 
door, preventing the boiler from operating while the door is in the open 
position. After boiler is started and door to boiler room is closed, the boiler will 
begin a timed cycle start. 

1 Burner. A Burnham Model C1-0 oil burner is used to provide heat for the 
boiler. Once burner/boiler is started and operating, system is designed to 
fire off burner automatically as necessary to maintain a 180° F water 
discharge temperature. 

(2) Un-manned/Un-Air Conditioned Spaces. 

(a) Ventilation. Replenishment air is distributed directly to all unmanned spaces 
at a rate of 15 cubic feet per minute (CFM) per person or 2 fresh air changes 
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per hour by electric motor-driven vaneaxial ventilation fans. Dampers are 
installed in each terminal to provide accurate volume balance. 
Replenishment air is preheated to provide 65°F minimum delivered air 
temperature. 

Mechanical exhaust ventilation is provided in all spaces of high humidity and 
where noxious vapors and fumes are produced (e.g. - galley, washrooms, 
toilet facilities, laundry room, etc.) to effectively remove contaminants. Local 
exhaust ventilation in shop spaces and high-velocity, low-volume extractor 
hoods for attachment to portable welding, cutting, or grinding equipment 
(located in workshop spaces or workbenches) are provided for effective 
removal of noxious dust, fumes, and vapors typical of these spaces and 
these evolutions. 

Air flow patterns in the engine compartment are designed to maintain 
negative pressure with respect to the machinery house at all operating 
conditions. 

(b) Heating. Electric space heaters are provided in un-air conditioned machinery 
spaces and are individually operated. 
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Chilled Water Pumps Piping. Chiller Piping. 

 

Boiler Piping. Diesel Heat Exchange Piping. 

Figure 1- 47. Chilled Water Flow Details. 
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Figure 1- 48. Condenser Water Flow Arrangement. 
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b. Potable Water System. The following sub-paragraphs describe the different system 
components and processes for acquiring, purifying, heating, and supplying hot/cold 
potable water to the various potable water outlets throughout barge. 

(1) Components. The potable water system includes the following: potable water 
holding tank (5830 gallon capacity), two Evaporative Distillers (rated at 500 
gallons per day, each), two Evaporative Distiller (sea water) pumps, two 
Brominators, one recirculation Brominator, potable water pressure tank (119 
gallon capacity/35 gallon draw-down), potable water pump (70 gpm @ 70 psi), 
ship's water heater (120 gallon capacity), hot water recirculating pump, galley 
water heater (20 gallon capacity), laundry booster heater (85 gallon capacity), 
and associated strainers, valves, and piping (see figures 1-49 through 1-53). 

(2) Operations. The following sub-paragraphs describe the process for acquiring, 
purifying, and supplying hot/cold potable water to required ship's locations. 

(a) Cold water system. 

1 Purification. Sea water is drawn from the aft sea chest by sea water 
(evaporator distiller) pumps through fire main sea chest suction piping. It 
is drawn through strainers to evaporator distiller units for desalination. 
Brine is pumped to sewage overboard header for overboard discharge; 
desalinated water is supplied to bromine feeder for 
disinfection/sterilization. Brominated potable water is then pumped to the 
potable water holding tank (equipped with low level -10% - and high level 
- 98% - alarms). Once in the holding tank, water is recirculated when 
necessary through the Bromine Recirculation Unit to maintain required 
bromine level. A diethyl p-phenylenediamine (DPD) test kit is provided for 
each brominator to determine the free bromine or chlorine residual in the 
potable water (sampling connections are provided downstream of each 
distiller unit and on the discharge side of each potable water 
service/transfer pump). 

Potable water can also be supplied from another ship or from shore 
through a potable water tank fill station from above deck. Once in the 
holding tank, water can be circulated through the Bromine Recirculation 
Unit if necessary to achieve required level. 

2 Supply. Cold potable water system supplies potable water to hot water 
system and outlets throughout the barge to include (but not limited to) 
showers, sinks, toilets, urinals, washing machine, dishwasher, and 
drinking fountain. In addition to the potable water system, cold fresh 
water is supplied to the fresh water cooling piping system. Water is drawn 
from the potable water storage tank by the potable water pump and 
supplied to the pressure tank. Pressure, created in the pressure tank, 
supplies cold potable water to the various outlets. When pressure/draw- 
down limits for the tank are reached, a pressure switch turns on the 
potable water pump automatically to maintain the water supply to the tank 
and the system. 

Pumps are controlled by pressure switches actuated by compression tank 
pressure. Pressure switches are also fitted in the suction side of each 
pump to stop the pump in the event suction pressure is lost. Potable 
water system pumps which operate continuously to maintain system 
pressure are provided with a recirculating line in each pump discharge to 
prevent overheating when no water is being delivered to the system. 

1-84 



TM55-1935-208-34 

(b) Hot water system. Hot potable water system supplies potable water between  
130° F to 140° F to hot water outlets throughout barge including showers, 
sinks, washing machine, and dishwasher. The ship's hot water heater heats 
the cold potable water supply and maintains its set-point temperature. 
Booster heaters are installed in galley and laundry room where higher water 
temperatures are required. A temperature switch indicates when water 
temperature falls to 115° F. 
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 LEGEND 
 GATE VALVE,   125#,  SOLDER  ENDS,  COPPER ALLOY,  W/BRONZE TRIM,  ASTM  B584 

SWING  CHECK  VALVE,   125#,   SOLDER   ENDS,   COPPER ALLOY,  W/BRONZE TRIM,  
 HOSE GATE VALVE,   125#,  SCRD.,  BRONZE,  W/BRONZE TRIM,  W/CAP  &  CHAIN, ASTM  
 HOSE  BIBB VALVE,   125#,  SCRD.,   BRONZE,  W/BRONZE TRIM,  W/CAP  &  CHAIN,  ASTM  
 TEMP.  &  PRESS.  RELIEF VALVE,  SCRD.,  BRONZE,  WATTS  OR  EQ. 

 SWING  CHECK VALVE,   150#,  FLGD.,  BRONZE W/BRONZE TRIM, ASTM  B62 
 GATE VALVE,   150#,  FLGD.,  BRONZE W/BRONZE TRIM,  ASTM  B62 
 DUPLEX  STRAINERS,   150#,  FLGD.,   BRONZE W/BASKET, ASTM  B62 
 SIMPLEX  STRAINER,   150#,  FLGD.,  BRONZE W/BASKET, ASTM   B62 
 PIPE  DOWN 
 PIPE  UP 

 
LAVATORY 

 
SHOWER 

 TOILET 

 DRINKING   FOUNTAIN 

 
WASHER  MACHINE 

 WASH  TUB 

 
GALLEY SINK  W/DISHWASHER 

 COLD  POTABLE WATER 

 HOT  POTABLE WATER 

 
Figure 1-49. Potable Water Diagram Legend. 
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Figure 1- 50. Potable Water Piping -Main Deck Level. 
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Figure 1- 51. Potable Water Flow – Below Deck Level. 
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Figure 1- 52. Evaporative Distiller Piping Arrangement. 
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  Figure 1- 53. Brom
inator Piping. 
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c.    Fire Fighting System. 

(1) Fixed Gas System. The vessel is equipped with a fixed carbon dioxide fire 
extinguishing system which provides total flooding for the Generator Room (see 
figure 1-54). 

(a) Components. The system contains three 100 lb. capacity cylinders (located 
in the aft pump room), a 30-second discharge delay, three pressure operated 
switches, one pressure operated siren, one 1" stop valve, one 1 ½" control 
valve and four ½" discharge baffle nozzles. 

The operation controls include two remote release locations; one location 
includes two manual cable-type pull boxes (located outside the entrance to 
the generator room) and one manual/electric key-type switch mounted on the 
Fire Detection System Control Panel (located in the CIC room). 

(b) Operations. At the remote pull box location, operation of the pull box marked 
"Valve Release" opens the ½" control valve at the CO2 cylinder location; 
operation of the pull box marked "Cylinder Release" opens the two master 
cylinders. At the Fire Detection System Control Panel (CIC room), 
(assuming the zone alarm for the generator room on the Fire Alarm Control 
Panel has been activated) manually turning the key-switch to the "CO2 
Discharge" position will energize Electric Control Heads on the CO2 master 
cylinders and the ½ control valve, thus discharging those cylinders and 
opening that valve. 

The gas enters the manifold and is held back by the discharge delay for thirty 
seconds. During the delay the siren is activated warning personnel to 
evacuate the protected areas. The pressure switches are also activated, 
shutting down ventilation. After the delay time has elapsed, the gas continues 
through the manifold actuating the remaining CO2 cylinders and 
pneumatically opening the 1" stop valve. At that time, the three cylinders 
discharge CO2 into the generator room through multi-jet nozzles. The system 
may also be operated manually at the CO2 cylinders by following the 
instructions posted at that location. 

NOTE 

Once the system has discharged, the fire has been 
extinguished, and products of combustion and carbon 
dioxide gas have dissipated from the area, in order for 
the system to be reactivated, the pressure operated 
switch must be reset to restart ventilation; the cylinder 
control heads must be reset and cylinders filled; new pull 
box glasses must be installed (if the pull boxes were 
used to activate the system), then both the control panel 
and the key-switch must be manually reset to the normal 
"stand-by" mode. 

(2) Fire Stations (Firemain) The system provides for a total of 7 fire stations (FS), 
which includes three on the main deck and four in the hold deck. The three 
stations on the Main Deck include one located at the forward storeroom (FS #6), 
and one station each port and starboard of the midship deckhouse (FS #1/FS 
#2). The four fire stations in the Hold Level include one located in the forward 
pump room (FS #5), one in the aft pump room (FS #7), and one station each port 

1-91 



TM55-1935-208-34 

and starboard of the accommodation block (FS #3/FS #4). Each fire station is 
provided with 50 ft. of 1½ inch single jacketed canvas hose (Note: FS #2,3, and 4 
are equipped with two hoses, each), 1½ inch combination nozzle, hose rack, and 
hose spanner wrench. 

A portable hose is provided for connecting the sewage transfer system and the 
sewage holding tank flushing from the fire main. 

(a) Firemain System. The following subparagraphs describe the locations, 
provisions, and operational design of the BD's firemain system. 

1 Provisions. The system itself is comprised of two fire pumps, each 
equipped with a 1 inch recirculating line – Fire Pump #1 located in the 
Forward Pump Room and Fire Pump #2 in the Aft Pump Room; seven 
fire stations and associated valves and piping. Fire Stations #1, #2, and 
#3 are located on the Main Deck. Fire Stations #4, #5, #6, and #7 are 
located Below Deck Level (see figures 1-55 and 1-56). 

2 Operations. Fire Pumps are controlled either locally or remotely. Raw 
seawater is drawn from the forward and/or aft sea chests by the fire 
pumps, which can be used individually or simultaneously, and supplied 
via piping to fire stations and evaporator (forward pump room). The 
forward fire pump is piped into the bilge/ballast system and is capable of 
drawing from the bilge manifold and the non-fixed ballast compartments 
for emergency service. The system is designed to allow the ballast 
pump to be used as an emergency backup to the fire main system. 
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Figure 1- 54. Fixed CO2 System – Below Deck. 
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Figure 1- 55. Fire & Safety Arrangement – Below Deck Level. 
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Figure 1- 56. Fire & Safety Arrangement – Main Deck Level. 
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d. Bilge and Ballast System. The following sub-paragraphs describe the components and 
operations for bilge and ballast service (see figures 1-57 and 1-58). 

(1) Bilge System. 

(a) Provisions. The system is comprised of the following components: forward 
and aft bilge pumps, forward and aft bilge manifolds, rose box type strainers, 
portable manual hand pump(s) (with 25 ft. hose) (for chain lockers) and 
associated valves, vents, and piping. Piping arrangement allows for a 
maximum of system usage capabilities. 

(b) Operations. The bilge system is designed to enable the operator to remove 
water collected in the bilge. Both bilge and ballast systems are interconnected 
with each other as well as with the firemain system in order that one might 
serve as a backup to the other. 

The designated bilge pumps draw from bilge manifolds (which are capable of 
drawing from either - a. ship's bilge from locations surrounding its' perimeter 
(forward location provided with reach rod up to the main deck)) through rose 
box type strainers; -b. fixed and non-fixed(voids) ballast compartments; or -c. 
forward sea chest) and pumps to either Overboard discharge or Oily waste 
tank. Forward and aft bilge pumps are piped so that they may be used 
simultaneously or individually (each may draw from either manifold). Bilge 
pumps' motor starters are equipped with auto start feature to allow for 
unattended operation. In addition, bilge level switches are installed for high 
bilge alarm. A manual bilge pump is also provided to take a suction from 
chain lockers. 

1 Oily Water Separator. A 15 ppm Nelson Model 10025, 2.5 gpm (9.5  
Ipm), oily water separator collects oily water from the bilge and 
discharges separated oil to slop oil tank and water to either waste water 
holding tank or to overboard discharge. Separator is equipped with an oil 
content monitor alarm which automatically dumps back to the bilge when 
an unacceptable concentration is detected. 

(2) Ballast System. 

(a) Provisions. The system is comprised of the following components: ballast 
pump, ballast compartment, and associated valves, vents, and piping. Piping 
arrangement allows for a maximum of system usage capabilities. Ballast 
system is connected to the fire system; this allows for the ballast pump(s) to 
be used for fire fighting service, or fire pump to be used for bilge service in 
emergency situations. 

(b) Operations. The ballast system is designed to enable operator to make 
adjustments to the ship's ballast compartments when necessary to adjust for 
ship's trim. Both ballast and bilge systems are interconnected with each other 
as well as with the firemain system in order that one might serve as a backup 
to the other. 

Ballast pump draws from either forward sea chest or non-fixed ballast 
compartments and pumps to either overboard discharge, non-fixed ballast 
compartments, distiller, or fire pump system. 
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(3) Bilge and Ballast System Isolation Valve. A 5″ gate valve with a 5″ check valve, located in the 

Bosun’s Storeroom, isolates the bilge and ballast overboard discharge piping from the chiller 
discharge piping. 

 
e. Waste Water System. The following subparagraphs describe the components and operations for 

the waste water system. 
 

(1) Provisions. The Waste Water system is comprised of the following components: waste water 
holding tank, sump tank, sump pump, waste water pump, and associated valves, vents, and 
piping (see figures 1-59 and 60). 

(2) Operations. The waste water piping system collects and routes ship's gray water to the sump 
tank. Collected waste water is pumped out by the sump pump to the waste water holding tank 
below the hold. The waste water pump pumps waste water above deck to shore connection or 
overboard discharge. 

f. Sewage System. The following subparagraphs describe the components and operations for the 
sewage system. 

 
(1) Provisions. The ship's sewage system is made up of the following components: sewage holding 

tank, sewage discharge pump, Marine Sanitation Device (MSD), MSD Transfer Pump, 
Comminuters, and associated valves, vents, and piping (see figure 1-61). 

(2) Operations. The sewage piping system collects and routes ship's sewage to the sewage 
holding tank. Sewage is drawn from the holding tank by the sewage discharge pump and is 
pumped to the MSD for treatment, above deck to shore connection, or to overboard discharge. 

(a) Marine Sanitation Device (MSD). The MSD is a physical/chemical device using 5% sodium 
hypochlorite (bleach) for disinfection and is designed specifically for marine sanitation 
applications. The device is equipped with a solid-state microprocessor control and 
monitoring system. This control/monitoring system automatically controls the treatment of 
sewage, warns of any shutdown, and pinpoints any malfunctions. The microprocessor 
control system activates the MSD on a demand basis only, therefore the system draws 
power for the motor only when treatment is required. The device also can operate on a 
continuous basis in the event of a microprocessor failure. The MSD will operate with salt, 
brackish or fresh water. 

(b) MSD Discharge Sampling Station.  A sample can be drawn at the MDS Discharge 
Sampling Station to verify the MSD content prior to overboard discharge. 

g. Compressed Air System. The following subparagraphs describe the components and operations for 
the compressed air system. 

 
(1) Provisions. The system consists of one compressor that delivers compressed air to an 80 

gallon air receiver (18.0 cfm/125 psi), four air service stations located below deck in the 
Auxiliary Machine Room, Machine Shop, Rigging Gear Room and Galley, one located above 
deck for crane boom rest enclosure, and associated control valves, filters, and piping. All air 
service stations are equipped with quick disconnect fittings (See figure 1-62). 

(2) Operations. The compressed air piping system delivers air pressure required for connecting to 
pneumatic tools. 
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h. Mooring /Anchor Handling System. The following subparagraphs describe the provisions and 

operations for mooring system/anchor handling. 
 

(1) Provisions. BD mooring equipment includes six 12 inch double bits located port and 
starboard, forward, mid, and aft, along the perimeter of the barge; eight 12 inch 3-roller 
chocks, located port and starboard forward, port and starboard aft, and on bow and stern; 
and four 12 inch closed chocks, two on forward edges, and two on aft edges. 

Ground tackle includes three 2130 lb. Navy Light Weight Type anchors (fluke angle 30°) and 
three 105 fathom lengths of 11/8 inch Navy Di-lock chain (with connecting links and swivel). 

(2) Operations. The BD utilizes a three point mooring system for anchoring the vessel. The 
anchor chain travels through the hawse pipe and chain stopper to the windlass and is 
stowed in chain locker. 

In the event the BD is required to be moored along side of another vessel, a single fender 
arrangement will be used to separate the two vessels. If a larger off-set is required, a pair of 
fenders, separated by and attached to a fender brace, will be used to separate the two 
vessels. 

 
 



 

Figure 1- 57. Bilge/Ballast Piping. 
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Figure 1- 58. Bilge/Ballast Piping Details. 



 

Figure 1- 59. Waste Water Piping - Below Deck Level. 
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Figure 1- 60. Waste Water Piping – Main Deck. 
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Figure 1- 61. Sewage System Arrangement – Below Deck Level. 
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Figure 1- 62. Compressed Air Piping. 
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1-14 CRANE SYSTEMS. Systems exclusive to the crane are discussed below: 

1-14.1  Power and Lighting. The crane electric plant and lighting system are described below. 

a. Power Generation System. A Kato AC 300 kW diesel driven barge generator, 
located in the crane machinery house, serves as the Barge Derrick's main generator 
and provides 450 volts alternating current (VAC), 3 phase, 60 hertz service power. 

(1) Diesel Engine for Genset. Power for the generator is provided by a Cummins 
Model KTA38G2 diesel engine with a rated output of 1080 hp at 1800 rpm. Fuel oil 
is supplied from the fuel oil day tank. 

b. Power Distribution System. 

(1) Switchboard. The crane switchboard is furnished with a circuit breaker for the crane 
generator, a bus tie circuit breaker, and an interlock between the generator and 
bus tie circuit breakers to prevent paralleling any power sources. Monitoring 
devices include: 

(a) An ammeter (for indicating the load on the crane switchboard) 

(b) A voltmeter (for the crane generator) 

(c) A watt-meter (for the crane generator) 

(d) A frequency meter (for the crane generator) 

(e) A ground detector 

A selector switch(es) facilitates the reading of the current and voltage of each 
phase of the crane generator as well as the frequency of the generator. This also 
allows the operator to read the voltage of each phase and frequency of the bus tie 
using the meters for the crane generator. A white light indicator is provided for 
indicating the status of the power availability. Controls, indicators, alarms, and 
start/stop/run controls (including manual voltage control) for the crane generator 
engine are provided. The switchboard also has a switch for the anti-condensation 
heater with a white indicator light to indicate that the heater is energized. 

c. Crane Lighting. A description of the crane lighting arrangement is as follows: 

(1) General Illumination. Lighting fixtures are installed in compartments and spaces 
throughout the craft and provide general illumination necessary for tasks to be 
carried out in each location. All exterior fixtures are incandescent; all interior 
fixtures are fluorescent. Lighting fixtures are located to provide uniform 
illumination throughout each compartment without contrasting light and dark 
areas or objectionable shadows. Fixtures are arranged to provide maximum 
illumination on working surfaces or areas where specific tasks are to be 
accomplished. Lighting is arranged to avoid shadows cast by obstructions or by 
personnel as they perform their normal functions. 

(2) Detail Illumination. Detail illumination is provided for the following areas: mirror 
lighting, berth lighting, desk lighting, and crane control equipment enclosures. 

(3) Special Illumination. Floodlights, searchlights, and the illumination of the radius 
indicator are controlled in crane cab. 

1-105 



TM55-1935-208-34 

(4) DC System. Temporary low voltage (24VDC) lighting is provided for accessing 
and exiting the crane when the crane generator is shut down. The system will be 
powered from the crane diesel engine starting batteries. 

It provides one light on each crane access ladder, one over each machinery 
house entrance (on the inside), one on each side of main diesel engine, one over 
the walkway of the operator's cab, and two in the operator's cab. Switches for 
lights are timer-type, adjustable for 0-15 minutes of illumination per actuation. 
Switches are located at the crane access ladder, diesel engine room entrance, 
the machinery house entrance, and the operator's cab entrance. 

(5) Cab Lighting System. There are four 50 watt red and white fixtures with deflector 
to create indirect lighting. The instruments are internally lighted for night 
operation. All lights in the cab have a dimmer and utilize incandescent lamps. 

(6) Obstruction Lights. Obstruction lights are located at the end of the boom and on 
top of the A-frame. The obstruction light on the end of the boom illuminates when 
the boom is elevated more than 200 ft. above water level. Photocells in the 
lighting units prevent the obstruction lights from operating during daylight hours. 

1-14.2   Command and Controls. The following alarm systems and communication equipment are 
located on the crane. 

a. General Control Devices. 

(1) Load Radius Indicator. The load radius indicator is located near the left front 
exterior corner of the operator's cab. The dial shows the radius (in feet) from the 
centerline of crane rotation to each hook and the rated load capacity at that 
radius. The pointer of the load radius indicator is mechanically connected to the 
boom. Offlead can increase the radius beyond what is shown by the indicator. 

(2) Load Monitoring System Display. The load monitoring system display shows the 
following information: 

 

(a) Parts of line. 

(b) Which hook is indicating. 

(c) Percentage of total live load. 

(d) Actual live load to nearest 100 lb. 

(e) Rated live load to nearest 100 lb. 

(f) Boom angle to nearest 0.2°. 

(g) Radius in nearest 0.5 ft. 

(h) Audible/visual alarm with reset capability when live load is more than 100% 
of capacity. 

A manual override is provided to allow the operator to change the hook being 
displayed. The main hook screen will be displayed unless: 

(a) The manual screen override is actuated. 
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(b) The whip hook load is more than 5 % of rated capacity. 

(c) The auxiliary hook load is more than 5 % of rated capacity. 

The load monitoring system display generates an audible and visual alarm when 
the live load exceeds 100% live load capacity or loads are detected on more than 
one hook. An alarm silence push button acknowledges the alarm. 

 
OPERATION OF THE CRANE BEYOND 1.9° SIDE LEAD IS 
UNSAFE AND SHOULD NOT BE EXCEEDED. FAILURE TO DO 
SO COULD CAUSE DEATH, SERIOUS PERSONAL INJURY OR 
EQUIPMENT DAMAGE. 

(3) Side Lead Indicator. The side lead indicator shows the side lead angle in 
degrees. The side lead angle is the angle between the hoist wire ropes (main, 
auxiliary, whip) hanging vertically, and the plane of the boom. The greater the 
side lead angle, the greater the side load on the boom. Example: with no side 
lead, the main, auxiliary and whip falls hang vertically in the vertical plane of the 
boom. As the side lead increases, the plane of the boom is no longer vertical. 
The main, auxiliary and whip falls, hanging vertically, are now out of the plane of 
the boom. The resulting angle is the side lead angle (see figure 1-63). The 
maximum side lead permitted is 1.9°. 

Figure 1- 63. Side Lead Angle.
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THE OPERATOR MUST BOOM IN TO COMPENSATE FOR ANY 
INCREASE IN RADIUS CAUSED BY OFFLEAD. THE RADII 
LISTED ON THE CAPACITY CHARTS AND SHOWN BY THE LOAD 
RADIUS INDICATOR AND LOAD MONITORING SYSTEM DISPLAY 
ARE WITH NO OFFLEAD. OPERATION OF THE CRANE BEYOND 
2.8° OFFLEAD IS UNSAFE AND SHOULD NOT BE EXCEEDED. 
FAILURE TO DO SO COULD CAUSE DEATH, SERIOUS 
PERSONAL INJURY OR EQUIPMENT DAMAGE. 

(4) Offlead Indicator. The offlead indicator shows the offlead angle in degrees. The 
offlead angle is the angle between the hoist wire ropes (main, auxiliary, whip) 
hanging vertically, and the centerline of rotation of the crane. The greater the 
offlead angle, the greater the increase in distance from the centerline of rotation 
(increase in radius). Example: with no offlead, the main, auxiliary and whip falls 
hang vertically and are parallel to the vertical centerline of rotation. As the offlead 
increases, the centerline of rotation is no longer vertical, but the main, auxiliary 
and whip wire ropes are. The resulting angle is the offlead angle (see figure 1-
64). The maximum offlead permitted is 2.8°. 

Figure 1- 64. Offlead Angle.
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(5) Compass. The compass displays direction relative to magnetic north. 

b. External Communication. 

(1) 1MC Public Address System. The 1MC handset is used primarily as a public 
address system. 

(2) Secure VHF Marine Radio Transceiver. The secure VHF marine radio 
transceiver is used to communicate to other vessels, aircraft, shore stations, or 
the barge control center. 

c. Internal Communication. 

(1) 21MC Internal Communication Unit. The 21MC device is an internal 
communication system for communication between one or more stations on the 
crane or the barge at the same time. 

(2) Sound Powered Telephone. The sound-powered telephone is a twelve-channel 
internal communication system for communication between two stations on the 
crane or the barge at one time. 

d. Alarm Systems. The following is a description of the fire detection and suppression 
systems on the crane. 

(1) Fire Detection System. The fire detection system provides an audible and visual 
indication of high temperature and smoke in the machinery compartment and also 
of carbon monoxide in the diesel engine space. 

Carbon monoxide detectors located in the diesel engine room monitor the level of 
carbon monoxide. Indicators located on the fire control and monitoring panel show 
the warning and danger levels of carbon monoxide concentration in the air. The 
same information is also transmitted to the barge fire detection panel. 

(a) Fire Control and Monitoring Panel. The fire control and monitoring panel, 
located on the left rear wall of the machinery house, monitors the fire 
detection system and the fire protection system. In the event of a fire in the 
diesel engine room, the following occurs: 

1 Audible alarms sound on the crane and barge. 

2 An audible alarm sounds in the diesel engine room. 

3 Twenty seconds after the diesel engine room audible alarm sounds, 
carbon dioxide (CO2) is automatically released into the diesel engine room 
through the fire suppression system piping. 

4 The diesel engine stops. 

5 The hydraulic oil heat exchanger fan motor stops. 

6 The hydraulic system shuts down. 
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7   The motor operated air dampers close. 

The Fire Control and Monitoring Panel also has the following alarms, 
indicators and controls: 

1 Level of carbon monoxide concentration indicator 

2 ACKNOWLEDGE push button 

3 SYSTEM TEST push button 

4 FIRE illuminated indicator 

5 AGENT RELEASE illuminated indicator 

6 AGENT RELEASE manual/electric switch 

(2) Fire Suppression System. A carbon dioxide (CO2) fire suppression system is 
piped to three locations in the diesel engine room: 

(a) Above the diesel engine 

(b) Above the generator 

(c) Above the hydraulic pump drive gear reducer 

The CO2 can be released into the diesel engine room automatically, by a remote 
electric switch on the fire control and monitoring panel, or by a mechanical cable. 

(3) Portable Fire Extinguishers. Two fire extinguishers are located inside the 
machinery house and one in the diesel engine room. The fire extinguishers are 
rated 4A: 60B:C 10 lb. dry chemical. One fire extinguisher is located inside the 
operator's cab and is rated 20A: 20B:C 20 lb. dry chemical. 

1-14.3   Hydraulic System. A description of the hydraulic system for the crane is as follows: 

a. Provisions. The crane's hydraulic system is comprised of four hoist assemblies, the 
main, boom, auxiliary, and whip.   (For illustrations see the following figures: main 
hoist - figure 1-65; boom hoist - figure 1-66; auxiliary hoist - figure 1-67; and whip hoist 
- figure 1-68.) The crane's hydraulic system also includes a swing drive (figure 1-69), 
hydraulic oil reservoir (figure 1-70), hydraulic pump drive and hydraulic oil heat 
exchanger (figure 1-71). 

b. Operations. Each crane motion is driven by an independent main pump. All drive 
system components are sized to insure that all crane motions will start from dead stop 
(neutral position) with 130% of the rated load on any one hook. Charge pumps are 
utilized to pressurize all circuits as required for each pump/motor set. Four quadrant 
motor controls are provided, with each quadrant fully rated. Each drive is equipped 
with spring -set hydraulic released friction brakes. The braking system is arranged for 
fail-safe operation in the event of control or hydraulic system failure or malfunction. 
Each hydraulic system has a protection against run-away conditions and overload 
damages. 

(1)   Hoist Drive Circuit. The main, auxiliary, whip, and luffing hoist drive circuits are 
independent closed loop with variable displacement pumps and fixed 
displacement motors. Each circuit includes a brake and neutral bypass valve. 
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The brake valve system is designed to stop the load from lowering in the event of pressure loss in 
the closed loop portion of the hydraulic circuit. Each circuit has a means for releasing the brakes, 
without drive pump pressure, and provides controlled lowering of the load or boom in the event of 
crane power loss. 

 
(2) Swing Drive Circuit. The swing drive circuit is a closed loop type, with a variable displacement pump 

and fixed displacement motors located symmetrically about the longitudinal centerline of the 
machinery platform. The circuit includes a bidirectional bark with identical control and fail-safe 
features. 

(3) Filtration Circuits (OFF-LINE). Each reservoir has a separate independently powered filtration system. 
The filtration circuits are designed to circulate and filter hydraulic fluid while the drive circuits are 
operating or shut down. Manual shut off valves are provided to separate each filtration circuit from its 
reservoir. The filtration circuit filters will clean the hydraulic fluid to the required level within 90 minutes 
of operation. 

(4) Pump Drives. The diesel engine drives the hoist and swing drive pumps through a multiple output 
gearbox. 

1-14.4 Slack Wire Drum Alarm System. A description of the slack wire drum alarm system for all four drums is as 
follows: 
 

a. Provisions. The slack wire drum alarm system consists of a control panel (CP4), photographic transmitters 
and receivers beneath each drum and remote controls located in the operator’s cab. 

b. Operations. The slack wire drum alarm system is intended to stop crane operation in the event of the cable 
unreeling off of the cable drum. Control panel (CP4) contains a Programmable Logic Controller (PLC) that 
is programmed as follows: 

(1) Turn the key on the front of CP4 to SYSTEM OVERRIDE. 

(2) Insert the Program Module (chip). This chip is normally stored in the captain’s safe. 

(3) Turn the key to SYSTEM NORMAL. 

(4) Remove the program module when the LED on the front of the PLC changes from RED to SOLID 
GREEN. 

The crane will not operate with slack wire circuitry de-energized. However, the SYSTEM OVERRIDE 
pushbutton can be manually held down for emergency operation of the crane. 

 
c. Alarm Condition. An alarm condition is initiated when a drum’s wire rope cuts the light beam from the 

transmitter to the receiver, which causes the following conditions: 

(1) Contacts on the transmitter open interrupting the signal to the PLC. 

(2) PLC closes contacts to generate audible and visual alarms in the machinery room and in the 
operator’s cab, the ALARM SILENCE lighted pushbutton (IP1) lights steady, contacts to the 
appropriate stroker control valve open causing the drum to stop and contacts close to initiate the 
appropriate HOIST OVERRIDE lighted pushbutton (IP3, IP4, IP5 or IP6) to light steady. 

The crane operator then depresses the ALARM SILENCE lighted pushbutton to generate a signal to the 
PLC to open contacts de-energizing the audible alarms, which causes the ALARM SILENCE lighted 
pushbutton to flash. 
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Upon completion of alarm condition assessment, the machinery room engineer will then depress the 
PERMISSIVE/CLEAR lighted pushbutton (IP2) on CP4, which generates a signal to the PLC. Contacts 
close in the PLC causing the PERMISSIVE/CLEAR lighted pushbutton to light steady and causes the 
affected HOIST OVERRIDE lighted pushbutton to flash, as an indication for the operator to proceed. 
 
The operator will then depress the HOIST OVERRIDE lighted pushbutton, which generates a signal to 
the PLC causing the following conditions: 

(3) PERMISSIVE/CLEAR lighted pushbutton flashes to indicate hoist operation. 

(4) The PLC closes contact to the stroker control valve to allow operator control to in-haul or out-haul to 
correct the wire drum (slack wire) condition. 

While observing drum operation and the condition has cleared, the machinery room engineer will then 
depress the PERMISSIVE/CLEAR lighted pushbutton, which generates a signal to the PLC causing the 
following conditions: 

(5) PLC opens contacts extinguishing the visual alarm indicators (overhead lights, HOIST OVERRIDE 
and PERMISSIVE/CLEAR lighted pushbuttons). 

(6) Input (transmitter) of the originally affected drum is restored to the PLC to continue monitoring. 
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Figure 1-65.  Main Hoist. 
 
 



 
 

Figure 1- 66. Boom Hoist. 
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Figure 1- 67. Auxiliary Hoist. 



 
 

Figure 1- 68. Whip Hoist. 
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Figure 1- 69. Swing Drive. 



 
 

Figure 1- 70. Hydraulic Oil Reservoir. 
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Figure 1- 71. Hydraulic Oil Charge Circuit Filters. 
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1-14.4  Crane Auxiliary Systems. 
 

a. HVAC System. The following is a description of the crane's air conditioning, heating, and 
ventilation systems. 

 
(1) Air Conditioning and Heating. The following subparagraphs describe the components and 

operations for the crane's air conditioning and heating system. 
 

(a) Provisions. The operator's cab has a split air conditioning system (i.e. evaporator unit 
and condenser unit housed in separate cabinets). The condenser unit is located on a 
platform adjacent to the operator's cab while the compressor motor is mounted on 
vibration isolators. The evaporator unit is ceiling mounted in the cab and includes an 
integral electric heater. 

A 1 kW, radiation type, fixed electric heater (conforming to UL 1042) is provided in the 
cab, mounted under front window at floor level. The heating element consists of a nickel-
chromium alloy wire embedded in magnesium oxide or ceramic insulating refractory and 
sealed in a copper plated steel sheath with copper plated steel fins. The heater enclosure 
is fabricated from 18 gauge carbon steel having a baked enamel finish or stainless steel. 

(b) Operations. The air conditioning system is designed for severe duty with consideration 
given to extreme ambient temperatures, heavy dirt environment, and corrosive marine 
environment. The system includes the following control points: OFF, BLOWER, 
HEATING, COOLING. The system is controlled by adjustable thermostat(s). A separate 
motor driven fan is provided to supply the cab with 35 cubic feet (minimum) of filtered, 
outside air per minute. It shall run continuously whenever the fan in the evaporator is 
operating. The heater is controlled by a wall mounted, double-pole toggle switch. 

 
b. Compressed Air System. The following subparagraphs describe the components and 

operations for the crane's compressed air system. 
 

(1) Provisions. The system is comprised of an 80 gallon air receiver (at 18.0 cfm/125 psi) 
equipped with safety pop-off valves, located in the forward left side of the machinery house, 
and 10 air service stations, located in the machinery room, machinery house top rear, 
machinery house top front, top A-Frame, boom catwalk (5 locations), and front center of 
counterweight. All air service stations are equipped with quick disconnect fittings for use of 
pneumatic tools. 

(2) Operations. Compressed air is supplied to ten locations for use by maintenance personnel. 
The air system is not used to control any functions of the crane. 

c. Fixed Gas Fire Protection System. The following subparagraphs describe the components and 
operations for the crane's fixed gas fire protection system. 

(1) Provisions. The fixed carbon dioxide system has been installed in the crane's machinery 
compartment and piped to extinguish a fire in the machinery space. The system utilizes 
optical sensors for detection. 

(2) Operations. The system is designed to allow automatic, remote manual-electric, and 
manual-mechanical carbon dioxide gas release. "FIRE" and "AGENT RELEASE" visual 
indicators on the control panel and audible alarms are installed in the diesel engine space 
3. Signal from the optical sensors will activate after a 60 second delay and release carbon 
dioxide gas into the diesel engine space. In the manual-electric mode of operation, the 
carbon dioxide gas is released by actuation of a switch on the fire control and monitoring 
panel. The manual-mechanical release is accomplished by the activation of a pull handle. 
The pressurized containers and all associated system components are designed for an 
ambient temperature of 130° F.  All carbon dioxide gas conveying pipes are marked to 
indicate the space to which they serve/protect. 
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d. Alarms and Controls. Automatically actuated audible alarms, located in the diesel engine space, 

provide a warning of the release of fire extinguishing carbon dioxide gas. The system is fitted with 
an approved delayed discharge arranged so that the alarm will be sounded for at least 20 seconds 
before the carbon dioxide gas is released in the protected space. When activated, the alarm will 
automatically shut down the diesel engine and heat exchanger fan motor and close the electrically 
controlled louvers. The alarm depends on no other source of power, other than the fire 
extinguishing carbon dioxide gas. 

 
1-15 AUXILIARY SYSTEMS. The auxiliary systems described below are shared by both crane and barge. 
 

a. Fuel Oil System. The following subparagraphs describe the components and operations for the 
BD's fuel oil system (see figure 1-72). 

(1) Provisions. The fuel oil system is made up of the following: two (22,121 gallon capacity) fuel 
storage tanks, fuel oil manifold, two fuel oil transfer pumps, two fuel oil day tank, and 
associated valves, vents, and piping. 

(2) Operations. The fuel oil transfer piping system replenishes the ship's fuel storage tanks from 
deck/discharge fill connections and replenishes day tanks by transferring fuel oil (by way of fuel 
transfer pumps, which can be used individually or simultaneously) from the storage tanks. Fuel 
oil can be transferred between any storage tank and day tank. 

(3) Fuel Discharge System.  The fuel discharge system serves the main fuel tanks and allows the 
craft to transfer fuel to a shore facility, another craft or as a means to empty all fuel from both 
main fuel tanks. 

b. Lube Oil System. The following subparagraphs describe the components and operations for the 
BD's lube oil system (see figure 1-73). 

(1) Provisions. The system is comprised of the following components: the lube oil storage tank 
(1747 gallon capacity), lube oil hand pump, portable lube oil storage containers, and associated 
valves, vents, and piping. 

(2) Operations. The system's lube oil pump transfers clean lubricating oil from the lube oil storage 
tank to the ship and crane's portable lube oil storage containers; these portable containers are 
then used to transfer oil to the diesel generator engines. 

c. Lighting (Shared by Barge and Crane). 

(1) Weather Deck Lighting Fixtures. 115V AC white lighting fixtures are installed on the weather 
deck and walkways for the safe passage of personnel. The fixtures are located to illuminate 
the ladders, hatches, main walkways, boom walkway and obstructions such as mooring 
fittings, capstans, and abrupt changes in deck level/ladder arrangements. In general, weather 
deck lighting is controlled by switches located inside access doors. Lights on the boom 
walkway are controlled by a switch located at the base of the boom. 

(2) Weather Deck Floodlights. Floodlights are provided as follows: three along the boom, two on 
the top of the front of the crane machinery house, and four equally spaced around the mast. 

(3) Searchlight. A weatherproof, factory-focus searchlight has been mounted on the right and left 
hand sides of the cab, between the floor and the side windows; controls are located just inboard 
of the operator's control consoles. 

(4) Aircraft Warning Lights. The boom has been equipped with one flashing type aviation red 
beacon and one steady burning aviation red light. 
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(5) Portable Lanterns. Portable lanterns are available to provide a limited amount of illumination 

when other lighting sources fail. At least one lantern has been installed in each of the 
following areas: 

(a) Access Routes. 

(b) Escape Routes. 

(c) Emergency and damage control equipment. 

(d) Switchboards (in order to restore electrical power). 

(e) Generator Sets. 

(f) Classified Material Storage. 

 
(6) Navigational Lights. The lighting arrangements meet the requirements for a vessel that is 

towed, anchored, and performing offshore salvage operations. Provisions have been made to 
facilitate the re-lamping and/or servicing of these lights (see figure 1-74). 

 
d. Deck Drain System.  Four drains in the generator room of the machinery house prevent fluid 

accumulation in the compartment. After the flex hose is connected between piping connections on 
the machinery house and the high pressure hose manifold, a ball valve is opened to allow fluids to 
gravity drain towards the oily waste tank. 

e. Fuel Oil Stripping System. A description of the fuel oil stripping system is as follows: 
 

(1) Provisions. The system is comprised of the following components: the lube oil storage tank 
(1747 gallon capacity), lube oil hand pump, portable lube oil storage containers, and associated 
valves, vents, and piping. 

(2) Operations. An electrically driven 1 ½ HP pump draws stripped waste from the main fuel tanks 
and ports the sludge to the oily waste tank. A manually operated rotary pump is mounted near 
each of the diesel engines to allow for fuel sampling/stripping, as required, and also drains 
towards the oily waste tank. The 1 ½ HP pump receives power from distribution panel DP2 in 
the forward pump room. 
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Figure 1-72.  Fuel Oil System Piping. 
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Figure 1-73. Lube Oil System Piping. 
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Figure 1-74.  Navigational Lighting Arrangement. 
 

 
 

Figure 1-75.  Jib Cranes. 
 

1-16 JIB CRANES. The two ton jib crane is located on the aft port corner of the main deck and 
receives power from lighting panel L1A in the aft pump room. The 1/2 ton jib crane is located 
on the forward port corner of the machinery house deck and receives power from lighting 
panel LPO2 in the machinery house. Both jib cranes are used to transport light loads from 
pier to deck or from deck to deck as required. 

 



TM55-1935-208-34 

Chapter 2 

DIRECT SUPPORT MAINTENANCE INSTRUCTIONS 

Chapter Index 

Section I.   Direct Support Level Troubleshooting ........................................................................................ 2-3 
2-1 General ...........................................................................................................................................2-3 
2-2 Lighting............................................................................................................................................2-5 
2-3 Firemain System .............................................................................................................................2-6 
2-4 Bilge & Ballast System....................................................................................................................2-7 
2-5 Potable Water System.....................................................................................................................2-9 
2-6 Oil Handling System...................................................................................................................... 2-11 
2-7 Sewage System............................................................................................................................2-12 
2-8 Waste Water System.....................................................................................................................2-14 
2-9 Equipment Controllers...................................................................................................................2-16 
Section II.  Direct Support Level Maintenance Procedures ........................................................................ 2-19 
2-10 General .........................................................................................................................................2-19 
2-11 Lighting..........................................................................................................................................2-20 
2-12 Line-Amplifier (Entertainment System) .......................................................................................... 2-22 
2-13 TV/AM/FM Antenna .......................................................................................................................2-23 
2-14 Chilled Water Pump Controller ......................................................................................................2-25 
2-15 Boiler Feed Pump Controller .........................................................................................................2-26 
2-16 Fire Pump .....................................................................................................................................2-27 
2-17 Fire Pump Controller.....................................................................................................................2-32 
2-18 Ballast Pump.................................................................................................................................2-33 
2-19 Ballast Pump Controller.................................................................................................................2-38 
2-20 Bilge Pump....................................................................................................................................2-39 
2-21 Bilge Pump Controller ...................................................................................................................2-40 
2-22 Sea Water Pump Controller .......................................................................................................... 2-41 
2-23 Potable Water Pump .....................................................................................................................2-42 
2-24 Potable Water Pump Controller.....................................................................................................2-43 
2-25 Brominator Motor Controller ..........................................................................................................2-44 
2-26 Hot Water Recirculating Pump ......................................................................................................2-45 
2-27 Hot Water Recirculating Pump Controller......................................................................................2-48 
2-28 Fuel Oil Transfer Pump.................................................................................................................2-49 
2-29 Fuel Oil Transfer Pump Controller.................................................................................................2-54 
2-30 Air Compressor Motor Controller ..................................................................................................2-55 
2-31 Windlass Motor Controller.............................................................................................................2-56 
2-32 Sewage Discharge Pump Controller .............................................................................................2-57 
2-33 Sewage Aeration Pump Controller ................................................................................................2-58 
2-34 Comminutor Pump Controller .......................................................................................................2-59 
2-35 Lift Pump Controller ......................................................................................................................2-60 
2-36 Sump Tank Pump Controller ......................................................................................................... 2-61 
2-37 Waste Water Pump.......................................................................................................................2-62 
2-38 Waste Water Pump Controller ......................................................................................................2-67 
2-39 Waste Water Sump Pump.............................................................................................................2-68 
2-40 Slop Oil Pump...............................................................................................................................2-73 
2-41 Slop Oil Pump Controller ..............................................................................................................2-74 
2-42 Galley Hood Controller .................................................................................................................2-75 
2-43 Equipment Motor Controllers ........................................................................................................2-76 
2-44 Boiler Feed Pump .........................................................................................................................2-83 

2-1 



TM55-1935-208-34 

2-45 Chilled Water Pump .......................................................................................................................2-86 
2-46 Condensor Pump ...........................................................................................................................2-87 
Section III. Preparation For Storage And Shipment....................................................................................2-91 
2-47 Preparation for Movement .............................................................................................................. 2-91 
2-48 Towing............................................................................................................................................ 2-91 
2-49 Transport Aboard Ship................................................................................................................... 2-91 
2-50 Preparation for Long-Time Storage ................................................................................................ 2-91 

2-2 



TM55-1935-208-34 

Section I. 

DIRECT SUPPORT LEVEL TROUBLESHOOTING 

2-1. General. This section provides information for identifying and correcting malfunctions that may develop while 
operating BD. 

a. Before performing troubleshooting, read and follow all safety instructions found in the Warning Summary at 
the front of this manual. 

b. This section cannot list all of the malfunctions/symptoms that may occur, or all of the probable causes and 
corrective actions. If a malfunction/symptom is not listed, or is not corrected by the listed corrective 
actions, notify your supervisor. 

c. When troubleshooting a malfunction/symptom: 

(1) Find the troubleshooting procedure for the malfunction in question in Table 2-1. 

(2) Perform in the order listed until the malfunction is corrected. DO NOT perform any maintenance task 
unless the troubleshooting procedure tells you to do so. 

d. The columns in Table 2-1 are defined as follows: 

SYSTEM EVALUATED 

SYSTEM COMPONENT 

1. MALFUNCTION/SYMPTOM: A visual or operational indication that something is wrong with an item. 

 PROBABLE CAUSE: A procedure that could isolate the problem in a component or assembly. 

  TEST OR INSPECTION/CORRECTIVE ACTION: A procedure to correct the problem. 

2-3 
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2-2    LIGHTING 

1. COMPARTMENT LIGHT NOT OPERABLE. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Defective bulkhead switch. 

Replace switch (refer to paragraph 2-11 in this manual). 

2. ONE OR MORE LIGHTS (NOT ALL) ARE DIM, FLICKER, OR DO NOT ILLUMINATE AT ALL. 

Wiring is damaged. 

Visually inspect wiring within lighting fixture; if any damage areas are located, remove and replace 
damaged section with appropriate wire size and insulation type (refer to paragraph 2-11 of this manual). 
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Table 2-1. Direct Support Troubleshooting.

MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION
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Table 2-1. Direct Support Troubleshooting. 
 

MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION 

 
2-3     FIREMAIN SYSTEM 

FIRE PUMP #1 (FWD) AND #2 (AFT) 

1. PUMP NOT OPERATING/ WONT START. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Defective controller. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 
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2-4    BILGE & BALLAST SYSTEM 

BILGE SYSTEM 

1. PUMP NOT OPERATING/ WON’T START. 

 

High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Defective controller. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 
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Table 2-1. Direct Support Troubleshooting.

MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION
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MALFUNCTION/SYMPTOM 
 PROBABLE CAUSE 
  TEST OR INSPECTION/CORRECTIVE ACTION 

 
BALLAST SYSTEM 

1. PUMP NOT OPERATING/ WON'T START. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Defective controller. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 

2-8 
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MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION 

 
2-5    POTABLE WATER SYSTEM 

EQUIPMENT CONTROLLERS 

1. EQUIPMENT NOT OPERATING/ WON’T START. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Defective controller. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 
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SEA WATER PUMPS #1 & #2 

1. PUMP NOT OPERATING/ WON’T START. 

Defective controller. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 

3. PUMP FAILS TO PRIME/STOPS PUMPING. 

a. Seal worn and leaking air. 

Refer to TM55-1935-270-14&P. 

b. Too much clearance between impeller and wear plate caused by worn impeller. 

Refer to TM55-1935-270-14&P. 
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MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION



 

2-6    OIL HANDLING SYSTEM 

FUEL OIL TRANSFER SYSTEM 

 
Before attempting any troubleshooting or repairs on motor controllers, use 
volt/ohmmeter and ensure that all power sources have been disconnected or else 
death or injury could occur due to electrical shock. Motor controller #1 and #2 
(Fuel Oil Transfer Pumps) are electrically interlocked; each controller has two 
sources of power. 

1. PUMP NOT OPERATING/ WONT START IN AUTO OR MANUAL MODE. 

Defective controller. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 
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MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION 

 
2-7    SEWAGE SYSTEM 

SEWAGE DISCHARGE PUMP 

1. PUMP NOT OPERATING/ WON’T START. 

Defective controller. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 
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SEWAGE TRANSFER PUMP 

1. PUMP NOT OPERATING/ WON’T START. 

Defective controller. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the proper 
settings. 
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MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION



 

2-8    WASTE WATER SYSTEM 

WASTE WATER PUMP 

1. PUMP NOT OPERATING/ WON’T START. 

Defective controller. 

 

High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the 
proper settings. 
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MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION



 

WASTE WATER SUMP PUMP 

1. PUMP NOT OPERATING/ WON'T START. 

Defective controller. 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

Troubleshoot to determine defective components (to troubleshoot specific controller components, refer to 
paragraph 2-9 of this manual). 

2. PUMP ATTEMPTS TO START, CONTINUOUSLY TRIPS OVERLOAD RELAY. 

Motor controller relay dip switches set incorrectly. 

Refer to the Motor Controller Starter Dip Switch Position Chart in paragraph 2-43 of this manual for the proper 
settings. 
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MALFUNCTION/SYMPTOM 
PROBABLE CAUSE 

TEST OR INSPECTION/CORRECTIVE ACTION



 

2-9    EQUIPMENT CONTROLLERS 

EQUIPMENT MOTOR CONTROLLERS 

 
High voltages present; extreme caution should be used during the following 
procedures which are to be performed with power ON or else death or serious 
injury due to electrical shock could occur. When attempting troubleshooting 
and/or maintenance to Fuel Oil Transfer System, note that Motor controller #1 
and #2 (Fuel Oil Transfer Pumps) are electrically interlocked; each controller has 
two sources of power. 

1. LOW (OR NONE) VOLTAGE PRESENT AT OUTPUT OF TERMINALS OF CONTROL TRANSFORMER 
(CONTROLLER ON/OFF SWITCH IN "ON" POSITION). 

Controller transformer defective. 

NOTE 

Controller door has a built-in safety lock which prevents opening while controller 
handle (ON/OFF switch) is in ON position. To bypass this feature and open 
controller door with ON/OFF switch in ON position, first open door slightly (until 
safety lock engages). Next, using a flat tip screwdriver, turn door safety release 
screw (located on controller handle) clockwise. Controller door can now be 
completely opened. 

Using volt/ohmmeter, check transformer output terminals while controller switch is still in ON position and 
receiving power. Voltage meter should read 115-120V AC. If required voltage is not present, controller 
transformer is defective; replace transformer (refer to paragraph 2-43 of this manual). 

2. CONTROLLER STARTER WILL NOT STAY IN CLOSED POSITION (IN AUTO MODE). 

a. Dip switches set incorrectly. 

Set dip switches to correct settings (refer to paragraph 2-43 in this manual). 

b. Equipment (being operated from controller) is defective. 

Correct defective equipment fault condition. 

c. Starter PC board is defective. 

Replace starter (refer to paragraph 2-43 in this manual). 
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TM55-1935-208-34 

EQUIPMENT MOTOR CONTROLLERS (CONT.) 

3. STARTER WILL NOT CLOSE. 

a. Defective START push button/switch. 

Using volt/ohmmeter, test START push button contacts for 115-120 volts on input-side. Test output-side of 
push button contact block. If 115-120 volts is not present when push button is depressed, push button is 
defective. Replace defective push button/switch (refer to paragraph 2-43 of this manual). 

b. Defective coil. 

Using volt/ohmmeter, test coil terminals for input voltage. Meter should read 155-120V AC when start button 
is depressed. If 115-120V is not present at coil terminals, replace controller starter (refer to paragraph 2-43 
of this manual). 

c. Defective PC board. 

Replace controller starter (refer to paragraph 2-43 of this manual). 
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Section II. 

DIRECT SUPPORT LEVEL MAINTENANCE PROCEDURES 

2-10. General. This section contains procedures for Direct Support Level maintenance functions authorized to the 
operator by the MAC. Where illustrations are provided, keyed items are referenced within the applicable text by 
number, italicized within parenthesis, for example – (23). 

Section Index 

System/Component Page # 

2-11 Lighting......................................................................................................................................................2-20 
2-12 Line-Amplifier (Entertainment System). .....................................................................................................2-22 
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2-14 Chilled Water Pump Controller. ................................................................................................................2-25 
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2-16 Fire Pump..................................................................................................................................................2-27 
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2-18 Ballast Pump. ...........................................................................................................................................2-33 
2-19 Ballast Pump Controller. ...........................................................................................................................2-38 
2-20 Bilge Pump. ..............................................................................................................................................2-39 
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This Task Covers: a. Repair b. Replace 

Tools: Electrician's Tool Kit Equipment Condition: Isolated, de-energized, and 
locked-out 

Materials/Parts: Replacement lighting fixture General Safety Instructions: See WARNING 
(type required) 

 
a. Repair 

 
High voltages present; before attempting any maintenance, ensure that power 
being supplied from distribution panel is turned off and locked out against 
unauthorized start-up or else death or serious injury could occur. 

(1) Damaged Wiring. 

(a) Turn off and lock out power to affected light fixture. 

(b) Remove outside cover and all lamps. 

(c) Remove inside panel to expose wiring; disconnect and label (to ensure proper re-installation) all wiring. 

(d) Cut and remove all faulty wiring. 

(e) Install new/replacement wiring. 

(f) Replace inside panel and lamps and cover. 

(g) Turn on power and test for normal operations. 

b. Replace 

 

Before attempting any maintenance, ensure that power supply has been 
disconnected and locked out against unauthorized accidental start-up or else 
death or bodily injury due to electrical shock could occur. 

(1) Bulkhead Switch. 

(a) Remove switch cover. 

(b) Remove (2) switch mounting screws. 

(c) Tag and remove electrical leads from back of defective switch. 

(d) Install leads as marked on new switch. 

(e) Install switch in junction box using (2) mounting screws. 
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2-11   LIGHTING. 



(f) Replace cover. 

(g) Energize and test for normal operation. 

TM55-1935-208-34 
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2-12  LINE-AMPLIFIER (ENTERTAINMENT SYSTEM). 

 
This Task Covers: a. Replace 

Tools: Electrician's Tool Kit Equipment Condition: Isolated, de-energized, and 
locked-out 

Materials/Parts: Replacement line-amplifier General Safety Instructions: Standard safety practices 

Replace 

(1) Unplug power to amp. 

(2) Remove four cover plate screws (1) and remove cover (2). 

(3) Disconnect and label antenna connections (to ensure proper re-installation). 

(4) Remove amp mounting screws (3); remove amp. 

(5) Install new/replacement amp with mounting screws (3). 

(6) Connect antenna connections (as labeled). 

(7) Install cover using cover plate screws (1). 

(8) Plug in amp and test for normal operations. 
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2-13  TV/AM/FM ANTENNA. 

 
This Task Covers: a. Repair b. Replace 

Tools: Electrician's Tool Kit Equipment Condition: Normal operating conditions 

Materials/Parts: Silicon Tape; Waterproof Sealant; General Safety Instructions: Standard safety practices 
Replacement antenna 

 
a. Repair 

Making a Properly Sealed Coaxial BNC Connection. 

(1) Wrap the completed connection entirely with silicon tape. 

(2) Paint the silicon tape and adjacent ½" of cable jacket with water-proof sealant. Allow sealant to get tacky. 

(3) Wrap all of the sealant coating with electrical tape. Make sure the wrap is even and unwrinkled; wrap it 
twice. 

(4) Paint the electrical tape and adjacent ½" of cable jacket with water-proof sealant; allow to get tacky. Paint it 
again with a second coat and allow it to get tacky. 

b. Replace 

Aerial Amplifier. 

(1) Disconnect the BNC connectors (1), detach the locking ring (3) and firmly pull the amplifier tube out of the 
antenna casing. 

(2) Press the new amplifier (2) into place and reinstall the locking ring (3). 

(3) Carefully seal the bottom of the amplifier with silicon compound. 

(4) Connect the antenna (4) to the downlead (5) and seal the connection. 

NOTE 

It is essential that this connection is absolute water-tight and mechanically 
unloaded (see repair procedure, above) If rubber cups are supplied with cable, 
they should be removed and not be used to seal connection. 
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Figure 2- 2. TV/AM/FM Antenna. 
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2-14  CHILLED WATER PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For repair maintenance tasks/procedures for motor controllers, refer to paragraph 2-43 of this manual. 
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2-15  BOILER FEED PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-16  FIRE PUMP. 

 
This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement fire pump General Safety Instructions: See procedure WARNING 
components (as required) 

 
Repair 

NOTE 

The pump may be disassembled using the illustration and text provided here. 
Although complete disassembly is covered, it will seldom be necessary to 
completely disassemble the pump. 

Inspect removed parts at disassembly to determine their reusability. Cracked 
castings should never be reused. Gaskets should be replaced at re-assembly 
simply as a matter of economy; they are much less expensive to replace routinely 
than to replace as the need occurs. In general it is economical to return to the 
manufacturer for repair only the motor and motor controller. 

(1) Disassembly (see figure 2-3). 

NOTE 

Disassemble only what is needed to make repairs or accomplish inspection. 

 

To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE. 

(a) Disconnect and label (to ensure proper re-installation)electrical connections to prevent drive unit from 
being energized. 

(b) Unscrew the two drain plugs(4) from the casing(6). 

(c) Remove all relief, cooling, flushing or drain lines from pump, including compression connections(a and 
2) and tubing(3). Break suction and discharge connections unless it is intended to remove the power 
frame or motor assembly and leave casing^ in the line. 

(d) Remove cap screws(5) and pull casing(6) from bracket(35). Remove gasket(8). Remove the flexible 
coupling from between the pump and motor. Next, unscrew the bolts that hold support(s)(41 and 64) to 
the base and slide the pump out to be worked on. 

(e) Unscrew impeller screw(9) and remove washer(9A), taking care not to damage gasket(9B). 
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FIRE PUMP (CONT.) 

(f) Slide impeller(11) and impeller key(12) from the shaft, again taking care not to damage gasket(10) 
located behind impeller. Remove gasket(10). 

(g) Wearing ring(s)(7 & 16) are pressed into their housings with an interference fit and must be removed 
with a puller. New ring(s) should be used for re-assembly since it is likely that during removal this fit 
will be lost. 

(h) Impeller wearing rings (optional – 14 and 15) are pressed on and must be cut off if replacement is 
necessary. If they are turned off in a lathe, take care not to cut into the impeller. 

(i) Slide sleeve(25) with rotating parts of mechanical seal(27) from the shaft. The sleeve should be 
carefully cleaned to remove any residue that may be remaining in the seal area. The rubber in seal(27) 
may have become partially adhered to the sleeve. The sleeve must also be checked for abrasion or 
corrosion that can occur when fluid residue penetrates between the seal(27) and sleeve(25). The sleeve 
under the seal may be polished lightly to a 32 RMS finish before re-assembly. Do not reuse a pitted 
sleeve. Pin(61) may be removed if necessary. 

NOTE 

The mechanical seal is a precision product and must be treated as such. During 
removal, great care must be taken to avoid dropping any part of the seal. Take 
particular care not to scratch the lapped faces on the washer or the sealing seat. 
Do not put a seal back into service until the sealing faces of the washer and seat 
have been lapped or replaced. 

(j) Remove cap screws(39 and 62), washers(40 and 63) to take off support feet(41 and 64) from 
bracket (35). 

(k) The seal flexible cup and stationary seat should be pressed out of the bracket(35) and the cavity 
cleaned of all residue. Make sure that the 1/32" radius in the seal seat cavity is not damaged during 
disassembly since a sharp edge can easily cut the flexible cup during re-assembly. 

(I) Remove key(42) from the shaft and remove slingers(47 and 47A). 

(m) Unscrew cap screws(48) and remove bearing cap(49). Remove o-ring (oil lubed only)(50) and retainer 
ring(52). 

(n) Slide out shaft(55) and bearings(53 and 54). Since bearings(53 and 54) are press fitted on the shaft, 
they will have to be pulled or pressed off the shaft. Remove grease seals (51) from frame (57), and 
bearing cap(49). 

(o) Remove nameplate(34) and screws(33) only if replacement is needed. 

(2) Re-assembly (see figure 2-3). 

NOTE 

Re-assembly will generally be in reverse order of disassembly. If disassembly 
was not complete, use only those steps related to your particular repair program. 

(a) Press grease seals(51) into frame(57). 

2-28 



TM55-1935-208-34 

FIRE PUMP (CONT.) 

(b) Press bearings(53 and 54) onto shaft(55). Snap retainer ring(52) into place. 

(c) Slide shaft(55) and bearings(53 and 54) into frame(57) and place o-ring (oil lubed only)(50) in place. 

(d) The mechanical seal(27) cannot be installed as an assembly. It is necessary to have the seal seat 
properly in place before the balance of parts can be added. 

Thoroughly inspect the seal cavity in seal bracket, checking for burrs or nicks which could damage 
flexible cup of mechanical seal. Apply a film of liquid dishwashing detergent (do not use oil or grease) to 
the flexible cup and seal seat. Insert seat in cup and install in seal bracket, taking care to seat it evenly 
and squarely. 

NOTE 

If it is not possible to insert seat with fingers, place the cardboard protecting ring 
furnished with seal over lapped face of seat and press into place with a piece of 
tubing having end cut square. Tubing should be slightly larger that the diameter of 
the shaft. Remove cardboard after seat is firmly seated. 
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Figure 2- 3. Fire Pump. 

(e) Mount bracket(35) by screwing cap screws(32) evenly into frame(57) to assure proper alignment. 
Turn all cap screws in an even amount. Fasten the bracket and frame to supports(41 and 64) by 
placing washers(40 and 63) over cap screws(39 and 62) and screwing them into position. 

(f) If nameplate(34) was removed, install and attach with screws(33). 
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FIRE PUMP (CONT.) 

(g) Wipe sealing faces of the seat and seal washer clean. Replace pin(61) in sleeve if it was removed 
during disassembly. Apply a film of liquid dishwashing detergent to the washer and bellows of the seal 
and slide the remaining seal parts onto the sleeve making sure the washer is seated against the seal 
seat. Check the proper sequence of assembly; the shaft sleeve with the seal rotating assembly on it 
may now be replaced onto the motor shaft. Spring tension will probably prevent the sleeve from 
remaining in position axially until the impeller is locked against it. 

(h) Press wearing ring(s)(7 and 16) in casing(6) and bracket(35). Rings should not be hammered into 
place. Use a press, or clamp the parts in a bench vise, using wooden blocks to protect the rings. It may 
be necessary to pin or dowel the rings after assembly if the insert or casing has had rings replaced 
before, since each re-assembly can stretch or tear metal and thereby loosen the fits. If the facilities are 
available, it is good practice to take a very light finish cut or to ream the inside diameter of the casing 
rings after pressing to restore roundness. When rings are pressed, they may get squeezed out of shape. 

(i) Coat the mating surfaces of impeller wear ring (s)(optional -14 and 15) and impeller(11) with Locktite 
sealant grade 271. Replace wear rings, using the same care as for the case wear ring(s). If the rings 
are to be trued on a lathe, do not clamp the impeller so tightly that it is permanently distorted. 

(k) Carefully replace gasket(10) on motor end of impeller. Assembly key(12) and impeller(11) to motor 
shaft. Secure impeller with gasket(9B), washer(9A), and impeller screw(9). 

(I) Install the two pipe plugs(4) in the pump casing. Position the gasket(8) and casing(6) against the motor 
bracket and secure with screws(5). 

(m) Replace all relief, cooling, flushing, or drain lines from the pump including compression connections(1 
and 2) and tubing(3). Replace all grease fittings pipe plugs, tube vents and oiler assembly for oil 
lubricating units. Connect discharge piping and suction piping, if required. Make sure to install gaskets 
on the flanged connections. 

(n) Connect electrical connections (as labeled) to the motor. 

NOTE 

Do not start pump until all air and vapor has been bled and until making sure that 
there is liquid in the pump to provide the necessary lubrication. Without the fluid 
around it, the seal may be ruined in a few seconds of operation. It is possible that 
the mechanical seal may drip during the first few minutes to one hour of 
operation. 

(o) Test for normal operations. 

(p) If rotation is incorrect, reverse any two motor leads; pump will run in opposite direction. 
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2-17  FIRE PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-18  BALLAST PUMP. 

 
This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement ballast pump General Safety Instructions: See procedure WARNING 
components (as required) 

 
Repair 

NOTE 

The self-lubricated seal is lubricated by the liquid in the pump. Do not operate the 
pump dry are serious damage will result to the seal. 

If the pump is to be left standing idle for any length of time in freezing conditions, 
the pump housing should be drained. Draining is provided for by a drain plug 
located at the base of the pump housing. 

(1) Repair is accomplished by replacement of worn/broken components. 

NOTE 

Disassemble only what is needed to make repairs or accomplish inspection. 

 
To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE before attempting to work on 
equipment. 

(a) Pump Housing. (see figures 2-4 and 2-5) 

1 Remove cap screws and nuts holding pump housing to mounting base (where used). 

2 Remove nuts(14 and 33) and lock washers(15 and 34) holding pump housing(28) to the adapter(16 
and 17). 

3 Loosen the housing(28) and remove carefully to prevent tearing gaskets. 

4 Replace gaskets on replacement pump housing(28) and mount housing on adapter(16 and 17). 

5 Replace lock washers(75 and 34) and nuts(14 and 33) on studs diagonally across from each other and 
tighten. 
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6 Turn drive shaft over slowly by hand and listen at outlet opening on housing for any rubbing of 
Impeller(19) on the housing(28) or wear plate(21). (The clearance between the impeller and wear 
plate can be checked with feeler gauge. Normal clearance is .015" to .025". If clearance exceeds 
.025" readjust impeller. If the impeller rubs, use an additional gasket to space impeller.) 

7 After clearance has been established, replace lock washers(15 and 34) and nuts(14 and 33) on 
remaining studs and tighten. If cap screws and nuts are used to hold housing to mounting base, 
replace these and tighten. 

(b) Impeller, (see figure 2-4) 

1 If pump is equipped with a grease lubricated seal, relieve pressure in grease cup by turning wing 
handle to the right (clockwise). 

2 Remove impeller clamp nuts and clamp to unlock impeller drive sleeve(22) from drive shaft(1). 

3 Use two "jimmy" bars or large screwdrivers diagonally across from each other between adapter(1) 
and end of drive sleeve(22). Pry the sleeve(22) off the drive shaft. 

4 Before removing the seal(23) from the impeller(19), inspect the carbon washer (item 3, figure 2-4). If 
nicked or worn, replace it with a new one. Inspect the seal seat (still in the pump adapter). If no 
nicks, scratches or cracks appear and surface is clean and smooth, there is no need to replace it. If 
replacement is necessary, remove adapter(16 and 17) by removing four hex nuts(14 and 33) and 
washers(15 and 34). Place adapter(16 and 17) on flat surface with impeller-side down. Press out 
seal seat by using wooden end of a screw driver or similar tool. 

5 On the two-piece impeller, it is not necessary to remove the seal(23). Place impeller drive sleeve(22) 
between two pieces of wood in a vise. Hold impeller sleeve(22) carefully so you do not damage the 
seal assembly(23). Hold firmly and unthread impeller(9) by turning counterclockwise (left hand). 

6 Replace with a new impeller. Be sure seal spring fits over hub on back of impeller. 

7 (Do not use drive key between drive shaft and impeller sleeve; the clamp will drive the sleeve.) Slide 
the impeller sleeve(22) onto the drive shaft. Replace impeller clamp and cap screws, lock 
washers(15 and 34) and nuts(14 and 33). 

8 Before tightening clamp, adjust clearance between back face of impeller(22) and adapter(1) allowing 
from .015" to .020" clearance. Tighten impeller clamp to lock impeller(22) onto drive shaft. This 
automatically sets face clearance of impeller when housing is mounted. 

(c) Adapter, (see figure 2-4) 

1 Remove the four nuts(14 and 33) and lock washers(15 and 34); loosen and remove adapter(16 and 
17). 

2-34 



TM55-1935-208-34 

BALLAST PUMP (CONT.) 

2 (Before mounting replacement adapter(16 and 17), clean counterbore with kerosene or similar 
cleanser.) Clean and lubricate the synthetic rubber member on seal seat with light oil and press (do 
not drive) the assembly into the adapter counterbore, seating it firmly and squarely. 

NOTE 

In handling, avoid dropping seat and take particular care not to scratch the lapped 
face. 

3 Install replacement adapter(16 and 17). 

4 Install lock washers(15 and 34) and tighten four nuts(14 and 33) evenly. 

(d) Wear Plate. (see figure 2-4) 

1 After pump housing(28) has been removed from the adapter(16 and 17), inspect the wear plate(21). 
If wear plate(21) is badly worn, it should be replaced. To remove wear plate(21), loosen and 
remove acorn nuts(63) and gaskets(62) on the outside of the pump housing(28). 

NOTE 

When replacing wear plate(21), be sure to use new gaskets(62) under acorn 
nuts(63) to seal against air leaking in on suction-side during priming cycle. 

2 For replacement of wear plate(21), follow removal procedure in reverse. 

(e) Self-Lubricated Seal Assembly,   (see figure 2-4 and 2-5) After the impeller(22) and drive sleeve(23) 
have been removed from the drive shaft, inspect the lapped sealing face of carbon washer(item 3, fig. 
2-3) for wear which would necessitate replacement. If replacement is necessary: 

1 Remove carbon washer(item 3, fig. 2-4) from bellows(item 2, fig. 2-4) and replace with a new 
washer. 

2 Inspect lapped sealing face of floating seat(item 4, fig. 2-4) in adapter housing counterbore for 
scuffing or cracks. If necessary to replace, press out old seat(item 4, fig. 2-4) and ring(item 5, fig. 2-4), 
and proceed with procedures for replacing adapter(1). 

3 If spring(item 1, fig. 2-4) and/or bellows(item 2, fig. 2-4) are damaged and require replacement, 
lubricate the impeller sleeve(22) with a clean light oil and slide parts off sleeve(22). 

2-35 



 

Figure 2- 4. Self-Lubricated Seal Assembly. 

NOTE 

The assembly of impeller(19) and seal(23) to the drive shafts should take place as 
soon as the bellows assembly(item 2, fig.2-4) is slipped on the impeller sleeve(22) 
so as to avoid bonding of the bellows(item 2, fig. 2-4) to the sleeve at improper 
working height. 

Foreign matter between sealing faces will cause leakage and shorten the life of the 
seal. 

4 Mount seat(item 4, fig. 2-4) and seat ring(item 5, fig. 2-4) (outlined in procedures for adapter) 

5 Inspect impeller sleeve(22) for nicks and burrs. Polish sleeve(22) with fine emery or crocus cloth; 
clean and lubricate with a clean light oil. 

6 Slip the coil spring(item 1, fig. 2-4) onto the impeller sleeve(22) making certain that it is seated 
properly on the shoulder of the impeller(19). 

7 Lubricate the inside of the washer(item 3, fig. 2-4) and bellows assembly(item 2, fig. 2-4) with a 
clean light oil and slide it onto the impeller drive sleeve(22) only until it clears the chamfer. 

 

TM55-1935-208-34 

BALLAST PUMP (CONT.)

2-36 



TM55-1935-208-34 

BALLAST PUMP (CONT.) 

8 Slide the seal bellows(item 2, fig. 2-4) and washer(item 3, fig. 2-4) assembly onto the impeller drive 
sleeve(22). Push the seal down on the drive sleeve(22) and allow the spring(item 1, fig. 2-4) to drive 
the assembly back up (this insures proper assembly on the drive sleeve). 

9 Before sliding the impeller(22) onto the drive shaft(1), wipe the lapped sealing faces of the floating 
seat(item 4, fig. 2-4) in the adapter counterbore and the carbon washer(item 3, fig. 2-4) on the 
bellows assembly(item 2, fig. 2-4) perfectly clean; lubricate both faces with a clean light oil. 
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2-19  BALLAST PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-20   BILGE PUMP. 

 
This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement bilge pump General Safety Instructions: See WARNING for 
components (as required) Ballast Pump 

in paragraph 2-18. 

a. Repair 

For repair/replacement procedures associated with the Bilge Pump, see paragraph 2-18 Ballast Pump. 
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2-21   BILGE PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
a. Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-22  SEA WATER PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement water pump General Safety Instructions: See WARNING on 
components (as required) in paragraph 2-16. 

 
a. Repair 

Procedures are same as for fire pump; for repair/replacement procedures associated with the potable water 
pump, see paragraph 2-16 Fire Pump. 

2-42 

TM55-1935-208-34 
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2-24  POTABLE WATER PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

a. Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-25  BROMINATOR MOTOR CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-26  HOT WATER RECIRCULATING PUMP. 

 
This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement recirc pump General Safety Instructions: See WARNING 
components (as required) 

 
a. Repair 

(1) Rotary Seal Assembly Replacement. (see figure 2-6) 

 

To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE before attempting to work on 
equipment. 

NOTE 

The rotary seal assembly(6) must be handled carefully to avoid damaging the 
precision lapped faces of the sealing components. 

(a) Disengage pump body(12) from motor(1) and mounting ring(2). 

(b) Remove diffuser(8) and unthread impeller(7) from the motor shaft(5) (remove cover from back of 
motor; locate flat area on the motor shaft between the governor and rear bearing; using a 9/16" open 
end wrench, hold shaft while unthreading the impeller). 

(c) The rotary seal(6) will come loose at this time. Use a screwdriver (or similar instrument) to pry the 
ceramic seal and rubber gasket from the recess of the mounting bracket. 

NOTE 

Be careful not to damage the motor shaft(5) or recess surface. 

(d) Clean the recess and motor shaft(5) thoroughly. 

(e) Install the new rotary seal assembly(6): Insert the ceramic seal and the rubber gasket into the recess (to 
help facilitate installation, apply a light coating of oil to the outside diameter of the rubber gasket; make 
certain that the ceramic seal is kept clean and free of dirt and/or oil); slip the remaining parts of the 
rotary seal assembly(6) onto the motor shaft(5) (apply a light coating of oil to the inside diameter of the 
rubber drive ring). 

(f) Replace the impeller(7) and diffuser(8) removed in step (b). 

(g) Reassemble the pump body(12) to the motor(1) and mounting bracket(2). 
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HOT WATER RECIRCULATING PUMP (CONT.) 

(h) Turn on power and test for normal operations.  

(2) Motor Replacement, (see figure 2-6) 

 
To prevent injury or death due to unauthorized start-up, ensure that all switches 
and circuit breakers are in the OFF position and tagged OUT OF SERVICE before 
attempting to work on equipment. 

(a) Turn off and lock out power to motor. 

(b) Loosen two set screws on brass shaft. 

(c) Disconnect and label (to ensure proper re-installation). 

(d) Remove the four 3/8" x ¾” cap screws(3) that hold the motors to the mounting ring(2). 

(e) Pull motor away from shaft(5) coupling being careful not to damage the rotary shaft seal(6). 

(f) Replace the motor(1) with standard NEMA C jet pump motor by inserting motor shaft(5) into the brass 
coupling. Make certain that motor shaft and shaft coupling are properly aligned. 

(g) Connect wiring to motor (as labeled). 

(h) Replace the four 3/8" x ¾" cap screws(3) and tighten. 

(i) Tighten the two set screws on the brass shaft coupling. 

(j) If the rotary seal(6) was damaged during the motor replacement, replace the seal(6) by following the 
procedure(1) above. 

(k) Turn on power and test for normal operation. 
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HOT WATER RECIRCULATING PUMP (CONT.) 

 

Figure 2- 6. Hot Water Recirculating Pump. 
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2-27  HOT WATER RECIRCULATING PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
a. Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-28  FUEL OIL TRANSFER PUMP.

 
This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement transfer pump General Safety Instructions: See procedure WARNING 
components (as required) 

 
Repair 

(1) Relief Valve, (see figure 2-7) 

NOTE 

The relief valve must be positioned as shown in illustration for direction of 
rotation, otherwise the valve is inoperable; discharge pressure will not be working 
against the relief valve. 

If the built-in valve is used, it is mandatory that the relief valve be set by the user, 
since maximum relief valve pressure depends upon the viscosity and specific 
gravity of the liquid and flow rate (pump rpm). 

The fact that the pump has the correct rotation and discharge liquid through the 
desired port does not insure that relief valve is installed in the correct position, or 
that it has the correct setting for the application. 

TM55-1935-208-34

 
Figure 2- 7. Relief Valve (Fuel Oil Transfer Pump). 
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FUEL OIL TRANSFER PUMP (CONT.) 

(a) To adjust relief valve (see figures 2-7 and 2-9): 

 
Take precautions necessary to prevent personal injury or physical damage that 
could be caused by any loss of the product being pumped while adjusting relief 
valve. 

Do not adjust relief valve without all guards in place. 

NOTE 

Relief valve must be adjusted under conditions identical to the operating 
conditions (viscosity, rpm, etc.). 

1 Connect a pressure gauge near the pump in the discharge line between the pump and the point 
where the discharge line will be closed (some pumps have tapped and plugged holes in the case 
near the outlet which may be used for this connection). 

2 Loosen the sealing nut(53) on the adjusting screw(50). 

3 Back the adjusting screw(50) out to the point where the end of the adjusting screw(50) will be as 
shown in illustration. 

4 Start pump and close discharge line slowly. Do not exceed pressure rating of pump or other 
equipment between pump and discharge line valve. If this pressure is reached while closing the 
discharge valve, do not close any further (this might occur with very high viscosity liquids). It would 
then be necessary to install a separate relief valve in the system for protection. Do not run pump 
with closed discharge line for more than two minutes at a time. 

5 With discharge valve closed, turn adjusting screw(50) clockwise in ½ turn increments until the 
pressure gauge shows the desired pressure setting. 

6 Tighten sealing nut(53). 

7 Open discharge line and turn pump off. 

(b) To replace relief valve (see figures 2-7 and 2-9): 

1 Shut pump off, decrease the pressure on the spring(50) and remove the plug cap by unscrewing it 
from the faceplate(45). 

2 Inspect parts and replace as necessary; reassemble parts in reverse order to which they were 
removed making sure the spring(52) is centered on poppet(51) and guide. 

3 Replace gasket and screw the plug cap into position and adjust pressure to desired setting. 
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FUEL OIL TRANSFER PUMP (CONT.) 

4  Tighten sealing nut(53). 

NOTE 

A built-in relief valve should not be used on applications where the discharge 
must be closed for more than a few minutes. Prolonged operation with the relief 
valve fully by-passing will cause heating of the liquid circulating through the valve, 
thus resulting in possible damage. 

(2) Mechanical Seal. (see figure 2-8 and 2-9) 

 

Figure 2- 8. Mechanical Seal (Fuel Oil Transfer Pump). 
NOTE 

When replacing or servicing a mechanical seal, take particular care not to mar or 
scratch the sealing surfaces or injure the bellows. If the seal has been used, do 
not put it back into service unless both sealing surfaces are perfectly flat and 
smooth or else replaces. 

 
To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE before attempting to work on 
equipment. 

(a) Lubricate the section of the shaft over which the seal(25) is to be mounted with a light machine oil. 

(b) Slide the rotating element onto the shaft; be sure it is properly positioned over the retaining ring(26). 

2-51 



TM55-1935-208-34 

FUEL OIL TRANSFER PUMP (CONT.) 

(c) Inspect stationary seal face and o-ring; if replacement is necessary, coat the sealing surface with light 
machine oil and install bearing cage(28) and gasket(27) and secure with cap screws(32). 

(3) Changing from Packed Box to Mechanical Seal, (see figure 2-9) 

(a) Remove the key, cap screws, packing plate, packing gland, packing rings, and washer. 

(b) The exposed surface of the shaft should be free from burrs and sharp edges. Clean the shaft and 
apply a film of light machine oil. 

(c) Install the retaining ring. Refer to procedure (2) above for seal installation procedures. 
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FUEL OIL TRANSFER PUMP (CONT.) 

 

Figure 2- 9. Fuel Oil Transfer Pump. 
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2-29  FUEL OIL TRANSFER PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-30  AIR COMPRESSOR MOTOR CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-31   WINDLASS MOTOR CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-32  SEWAGE DISCHARGE PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Replace 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-33  SEWAGE AERATION PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-34  COMMINUTOR PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-35  LIFT PUMP CONTROLLER. 



 

2-36 SUMP TANK PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement waste water pump General Safety Instructions: See procedure WARNING 
components (as required) 

 

 

WASTE WATER SYSTEM 

As a matter of personnel safety, the following health and sanitary precautions are 
to be observed prior to, during, and after sewage plant maintenance: 

1. Prior to working on the sewage plant or cleaning a sewage spill, personnel 
shall: (a) Obtain stock detergent buckets, mops, rags, and plastic laundry size 
bags; these should be placed in the compartment wash up area (b) Put on rubber 
boots, rubber gloves, and coveralls. 
2. Personnel shall not eat, drink, or smoke while maintaining or handling sewage. 
3. When maintenance is complete, the area should be rinsed with sea water or 
fresh water, washed down with hot potable water and stock detergent, and rinsed 
with sea water or freshwater. 
4. Non-fabric items such as boots, rubber gloves, etc. should be washed with 
warm water and detergent, allowed to dry, and placed in a plastic bag for storage. 
5. Coveralls should be removed and placed in plastic bags or normal laundering. 
6. Wash hands lower arms and face in that order with hot potable water and 
soap. 
7. Personnel engaged in sewage plant maintenance shall not leave the 
compartment wearing boots, coveralls, or rubber gloves worn during 
maintenance. 
8. After leaving the compartment, personnel should shower with hot potable 
water and soap. 
9. Should any person during the course of maintenance become contaminated 
with sewage such that clothes becomes saturated and wet to the skin, he should 
follow the procedure cited above, leave the compartment, and shower with hot 
potable and soap. 

NOTE 

The self-lubricated seal is lubricated by the liquid in the pump. Do not operate the 
pump dry are serious damage will result to the seal. 

If the pump is to be left standing idle for any length of time in freezing conditions, 
the pump housing should be drained. Draining is provided for by a drain plug 
located at the base of the pump housing. 
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2-37 WASTE WATER PUMP. 
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a. Repair 

(1) Repair is accomplished by replacement of worn/broken components. 

(a) Pump Housing. (see figure 2-11) 

1 Remove cap screws and nuts holding pump housing to mounting base (where used). 

2 Remove nuts(5) and lock washers(7) holding pump housing(2) to the adapter(1). 

3 Loosen the housing(2) and remove carefully to prevent tearing gaskets(14). 

4 Replace gaskets(14) on replacement pump housing(2) and mount housing on adapter(1). 

5 Replace two lock washers(7) and nuts(5) on studs diagonally across from each other and tighten. 

6 Turn drive shaft over slowly by hand and listen at outlet opening on housing for any rubbing of 
impeller(22) on the housing or wear plate. (The clearance between the impeller and wear plate can 
be checked with feeler gauge. Normal clearance is .015" to .025". If clearance exceeds .025" 
readjust impeller. If the impeller rubs, use an additional gasket to space impeller.) 

7 After clearance has been established, replace lock washers and nuts on remaining studs and 
tighten. If cap screws and nuts are used to hold housing to mounting base, replace these and 
tighten. 

(b) Impeller. (see figure 2-11) 

1 If pump is equipped with a grease lubricated seal, relieve pressure in grease cup by turning wing 
handle to the right (clockwise). 

2 Remove impeller clamp nuts(18) and clamp(16) to unlock impeller drive sleeve(23) from drive shaft. 

3 Use two "jimmy" bars or large screwdrivers diagonally across from each other between adapter(1) 
and end of drive sleeve(23). Pry the sleeve off the drive shaft. 

4 Before removing the seal(15) from the impeller(22), inspect the carbon washer. If nicked or worn, 
replace it with a new one. Inspect the seal seat (still in the pump adapter). If no nicks, scratches or 
cracks appear and surface is clean and smooth, there is no need to replace it. If replacement is 
necessary, remove adapter by removing four hex nuts and washers. Place adapter on flat surface 
with impeller-side down. Press out seal seat by using wooden end of a screw driver or similar tool. 

5 On the two-piece impeller, it is not necessary to remove the seal. Place impeller drive sleeve 
between two pieces of wood in a vise. Hold impeller sleeve carefully so you do not damage the seal 
assembly. Hold firmly and unthread impeller by turning counterclockwise (left hand). 

 

6 Replace with a new impeller. Be sure seal spring fits over hub on back of impeller. 

7 (Do not use drive key between drive shaft and impeller sleeve; the clamp will drive the sleeve.) Slide 
the impeller sleeve onto the drive shaft. Replace impeller clamp and cap screws, lock washers and 
nuts. 

8 Before tightening clamp, adjust clearance between back face of impeller and adapter allowing from 
.015" to .020" clearance. Tighten impeller clamp to lock impeller onto drive shaft. This 
automatically sets face clearance of impeller when housing is mounted. 
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(c) Adapter. (see figure 2-11) 

1 Remove the four nuts(5) and lock washers(7); loosen and remove adapter(1). 

2 (Before mounting replacement adapter, clean counterbore with kerosene or similar cleanser.) Clean 
and lubricate the synthetic rubber member on seal seat with light oil and press (do not drive) the 
assembly into the adapter counterbore, seating it firmly and squarely. 

NOTE 

In handling, avoid dropping seat and take particular care not to scratch the lapped 
face. 

3 Install replacement adapter. 

4 Install lock washers and tighten four nuts evenly. 

(d) Wear Plate. (see figure 2-11) 

1 After pump housing(2) has been removed from the adapter(1), inspect the wear plate. If wear plate 
is badly worn, it should be replaced. To remove wear plate, loosen and remove acorn nuts and 
gaskets on the outside of the pump housing. 

NOTE 

When replacing wear plate, be sure to use new gaskets under acorn nuts to seal 
against air leaking in on suction-side during priming cycle. 

2 For replacement of wear plate, follow removal procedure in reverse. 

(e) Self-Lubricated Seal Assembly. (see figure 2-10 and 2-11).  After the impeller and drive sleeve have 
been removed from the drive shaft, inspect the lapped sealing face of carbon washer for wear which 
would necessitate replacement. If replacement is necessary: 

1 Remove carbon washer from bellows and replace with a new washer. 

2 Inspect lapped sealing face of floating seat in adapter housing counterbore for scuffing or cracks. If 
necessary to replace, press out old seat and ring, and proceed with procedures for replacing 
adapter. 

3 If spring and/or bellows are damaged and require replacement, lubricate the impeller sleeve with a 
clean light oil and slide parts off sleeve. 
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Figure 2- 10. Self-Lubricated Seal Assembly (Waste Water Pump). 

NOTE 

The assembly of impeller and seal to the drive shaft should take place as soon as 
the bellows assembly is slipped on the impeller sleeve so as to avoid bonding of 
the bellows to the sleeve at improper working height. 

Foreign matter between sealing faces will cause leakage and shorten the life of the 
seal. 

4 Mount seat and seat ring (outlined in "replace adapter" procedures) 

5 Inspect impeller sleeve for nicks and burrs. Polish sleeve with fine emery or crocus cloth; clean and 
lubricate with a clean light oil. 

6 Slip the coil spring onto the impeller sleeve making certain that it is seated properly on the shoulder 
of the impeller. 

7 Lubricate the inside of the washer and bellows assembly with a clean light oil and slide it onto the 
impeller drive sleeve only until it clears the chamfer. 

8 Slide the seal bellows and washer assembly onto the impeller drive sleeve. Push the seal down on 
the drive sleeve and allow the spring to drive the assembly back up (this insures proper assembly 
on the drive sleeve). 
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9 Before sliding the impeller onto the drive shaft, wipe the lapped sealing faces of the floating seat in 
the adapter counterbore and the carbon washer on the bellows assembly perfectly clean; lubricate 
both faces with a clean light oil. 

 

Figure 2- 11. Waste Water Pump. 
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2-38 WASTE WATER PUMP CONTROLLER

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement sump pump General Safety Instructions: See procedure WARNING 
components (as required) 

 

 

WASTE WATER SYSTEM 

As a matter of personnel safety, the following health and sanitary precautions are 
to be observed prior to, during, and after sewage plant maintenance: 

1. Prior to working on the sewage plant or cleaning a sewage spill, personnel 
shall: (a) Obtain stock detergent buckets, mops, rags, and plastic laundry size 
bags; these should be placed in the compartment wash up area (b) Put on rubber 
boots, rubber gloves, and coveralls. 
2. Personnel shall not eat, drink, or smoke while maintaining or handling sewage. 
3. When maintenance is complete, the area should be rinsed with sea water or 
fresh water, washed down with hot potable water and stock detergent, and rinsed 
with sea water or freshwater. 
4. Non-fabric items such as boots, rubber gloves, etc. should be washed with 
warm water and detergent, allowed to dry, and placed in a plastic bag for storage. 
5. Coveralls should be removed and placed in plastic bags or normal laundering. 
6. Wash hands lower arms and face in that order with hot potable water and 
soap. 
7. Personnel engaged in sewage plant maintenance shall not leave the 
compartment wearing boots, coveralls, or rubber gloves worn during 
maintenance. 
8. After leaving the compartment, personnel should shower with hot potable 
water and soap. 
9. Should any person during the course of maintenance become contaminated 
with sewage such that clothes becomes saturated and wet to the skin, he should 
follow the procedure cited above, leave the compartment, and shower with hot 
potable and soap. 

NOTE 

The self-lubricated seal is lubricated by the liquid in the pump. Do not operate the 
pump dry are serious damage will result to the seal. 

If the pump is to be left standing idle for any length of time in freezing conditions, 
the pump housing should be drained. Draining is provided for by a drain plug 
located at the base of the pump housing. 
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a. Repair 

(1) Repair is accomplished by replacement of worn/broken components. 

NOTE 

Disassemble only what is needed to make repairs or accomplish inspection. 

 
To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE before attempting to work on 
equipment. 

(a) Pump Housing. (see figure 2-13) 

1 Remove cap screws and nuts holding pump housing to mounting base (where used). 

2 Remove nuts(35) and lock washers holding pump housing(2) to the adapter(1). 

3 Loosen the housing(2) and remove carefully to prevent tearing gaskets(23). 

4 Replace gaskets(23) on replacement pump housing(2) and mount housing on adapter(7). 

5 Replace lock washers and nuts(35) on studs diagonally across from each other and tighten. 

6 Turn drive shaft over slowly by hand and listen at outlet opening on housing for any rubbing of 
Impeller(5) on the housing(2) or wear plate(20). (The clearance between the impeller and wear 
plate can be checked with feeler gauge. Normal clearance is .015" to .025". If clearance exceeds 
.025" readjust impeller. If the impeller rubs, use an additional gasket to space impeller.) 

7 After clearance has been established, replace lock washers and nuts(35) on remaining studs and 
tighten. If cap screws and nuts are used to hold housing to mounting base, replace these and 
tighten. 

(b) Impeller. (see figure 2-13) 

1 If pump is equipped with a grease lubricated seal, relieve pressure in grease cup by turning wing 
handle to the right (clockwise). 

2 Remove impeller clamp nuts(32) and clamp to unlock impeller drive sleeve(11) from drive shaft. 

3 Use two "jimmy" bars or large screwdrivers diagonally across from each other between adapter(1) and 
end of drive sleeve(11). Pry the sleeve(11) off the drive shaft. 

4 Before removing the seal(10) from the impeller(5), inspect the carbon washer(item 3, figure 2-12). 
If nicked or worn, replace it with a new one. Inspect the seal seat (still in the pump adapter). If no 
nicks, scratches or cracks appear and surface is clean and smooth, there is no need to replace it. 
If replacement is necessary, remove adapter(1) by removing four hex nuts(35) and washers. Place 
adapter(1) on flat surface with impeller-side down. Press out seal seat by using wooden end of a 
screw driver or similar tool. 

5 On the two-piece impeller, it is not necessary to remove the seal(10). Place impeller drive 
sleeve(11) between two pieces of wood in a vise. Hold impeller sleeve(11) carefully so you do not 
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damage the seal assembly(10). Hold firmly and unthread impeller(5) by turning counterclockwise 
(left hand). 

6 Replace with a new impeller. Be sure seal spring fits over hub on back of impeller. 

7 (Do not use drive key between drive shaft and impeller sleeve; the clamp will drive the sleeve.) 
Slide the impeller sleeve(11) onto the drive shaft. Replace impeller clamp(7) and cap screws(27), 
lock washers and nuts(35). 

8 Before tightening clamp, adjust clearance between back face of impeller(11) and adapter(1) 
allowing from .015" to .020" clearance. Tighten impeller clamp(7) to lock impeller(11) onto drive 
shaft. This automatically sets face clearance of impeller when housing is mounted. 

(c) Adapter. (see figure 2-13) 

1 Remove the four nuts(35) and lock washers; loosen and remove adapter(1). 

2 (Before mounting replacement adapter(1), clean counterbore with kerosene or similar cleanser.) 
Clean and lubricate the synthetic rubber member on seal seat with light oil and press (do not drive) 
the assembly into the adapter counterbore, seating it firmly and squarely. 

NOTE 

In handling, avoid dropping seat and take particular care not to scratch the lapped 
face. 

3 Install replacement adapter(1). 

4 Install lock washers and tighten four nuts(35) evenly. 

(d) Wear Plate. (see figure 2-13) 

1 After pump housing(2) has been removed from the adapter(1), inspect the wear plate(20). If wear 
plate(20) is badly worn, it should be replaced. To remove wear plate(20), loosen and remove acorn 
nuts(29) and gaskets(22) on the outside of the pump housing(2). 

NOTE 

When replacing wear plate(20), be sure to use new gaskets(22) under acorn nuts(29) 
to seal against air leaking in on suction-side during priming cycle. 

2 For replacement of wear plate(20), follow removal procedure in reverse. 

(e) Self-Lubricated Seal Assembly. (see figure 2-12 and 2-13) After the impeller(5) and drive sleeve(11) 
have been removed from the drive shaft, inspect the lapped sealing face of carbon washer(item 3, 
figure 2-12) for wear which would necessitate replacement. If replacement is necessary: 

1 Remove carbon washer(item 3, figure 2-12) from bellows(item 2, figure 2-12) and replace with a 
new washer. 

2 Inspect lapped sealing face of floating seat(item 4, figure 2-12) in adapter housing counterbore for 
scuffing or cracks. If necessary to replace, press out old seat(item 4, figure 2-12) and ring(item 5, 
figure 2-12), and proceed with procedures for replacing adapter(1). 

3 If spring(item 1, figure 2-12) and/or bellows(item 2, figure 2-12) are damaged and require 
replacement, lubricate the impeller sleeve(11)with a clean light oil and slide parts off sleeve(11). 
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Figure 2- 12. Seal Assembly (Waste Water Sump Pump). 

NOTE 

The assembly of impeller(5) and seal(10) to the drive shaft should take place as 
soon as the bellows assembly(item 2, figure 2-12) is slipped on the impeller 
sleeve(11) so as to avoid bonding of the bellows(item 2, figure 2-12) to the sleeve at 
improper working height. Foreign matter between sealing faces will cause leakage 
and shorten the life of the seal. 

4 Mount seat (item 4, figure 2-12) and seat ring (item 5, figure 2-12) (outlined in procedures for 
adapter) 

5 Inspect impeller sleeve(11) for nicks and burrs. Polish sleeve(11) with fine emery or crocus cloth; 
clean and lubricate with a clean light oil. 

6 Slip the coil spring(item 1, figure 2-12) onto the impeller sleeve(11) making certain that it is seated 
properly on the shoulder of the impeller(5). 

7 Lubricate the inside of the washer(item 3, figure 2-12) and bellows assembly(item 2,figure 2-12) with 
a clean light oil and slide it onto the impeller drive sleeve(11) only until it clears the chamfer. 

8 Slide the seal bellows(item 2 figure 2-12) and washer(item 3, figure 2-12) assembly onto the 
impeller drive sleeve(11). Push the seal down on the drive sleeve(11) and allow the spring(item 1, 
figure 2-12) to drive the assembly back up (this insures proper assembly on the drive sleeve). 

9 Before sliding the impeller(11) onto the drive shaft, wipe the lapped sealing faces of the floating 
seat(item 4, figure 2-12) in the adapter counterbore and the carbon washer(item 3, figure 2-12) on 
the bellows assembly(item 2, figure 2-12) perfectly clean; lubricate both faces with a clean light oil. 
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Figure 2- 13. Waste Water Sump Pump. 
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2-40  SLOP OIL PUMP. 

 
This Task Covers: a. Repair 

Tools: General Mechanic's Tool Kit Equipment Condition: Isolated, de-energized and 
locked-out 

Materials/Parts: Replacement slop oil pump General Safety Instructions: See WARNING for 
components (as required) Waste Water Pump 

in paragraph 2-37. 

 
Repair 

Model and procedures are same as for waste water pump; for repair/replacement procedures associated with 
the slop oil pump, see paragraph 2-37 Waste Water Pump. 
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2-41   SLOP OIL PUMP CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

 
Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-42  GALLEY HOOD CONTROLLER. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING for 
components (as required) Motor Controllers 

in paragraph 2-43. 

Repair 

For motor controller repair procedures, refer to paragraph 2-43 in this manual. 
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2-43  EQUIPMENT MOTOR CONTROLLERS. 

 
This Task Covers: a. Repair 

Tools: Electrician's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement motor controller General Safety Instructions: See WARNING 
components (as required) 

 
a. Repair (by replacement) 

 
Before attempting any maintenance to motor controller, ensure that power supply 
to controller has been disconnected and locked out against unauthorized 
accidental start-up or else death or bodily injury could occur. When attempting 
troubleshooting and/or maintenance to Fuel Oil Transfer System, note that Motor 
controller #1 and #2 (Fuel Oil Transfer Pumps) are electrically interlocked; each 
controller has two sources of power. 

1. Replace Starter. 

(a) Shut off and lockout power supply to designated motor controller at power distribution supply sub-panel. 

(b) Place controller in OFF position. Using volt/ohmmeter, test for power at power leads (line-side of 
controller) and confirm controller is de-energized (refer to Figure 2-14). 

(c) Disconnect and tag (to ensure proper re-installation) all wiring from starter. 

(d) Loosen three mounting screws (1). 

(e) Slide starter (2) up and remove. 

(f) Install replacement starter (2) and tighten mounting screws (1). 

(g) Carefully reconnect all wiring to proper contacts (as tagged during removal procedure). 

(h) Set dip switches (3) on new/replacement starter to identical positions as those on defective/removed 
starter (refer to Figure 2-15). 

CAUTION 

Replacement starter dip switch positions must be configured identically to that of 
defective starter being removed or else damage to equipment could occur. 

(i) Verify dip switch position per controller chart and motor data plate information (refer to Figures 2-16 
through 2-18). 

(j) Turn on power at distribution panel; turn on power to controller and check equipment for normal 
operations. 
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EQUIPMENT MOTOR CONTROLLERS (CONT.) 

 

 

Figure 2- 14. Motor Controller Starter. 
 

Figure 2- 15. Motor Controller Starter – Dip Switches. 
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EQUIPMENT MOTOR CONTROLLERS (CONT.) 
 

TABLE VI – SIZE 1 LOWER CURRENT RANGE 
Column A 
SERVICE 
FACTOR 

1.15   to   1.25 
MIN.   MAX. 

Column B 
SERVICE 
FACTOR 

1.0 
MIN.   MAX.

TRIP 
RATING 

(AMPERES) 

DIP SWITCH 
SETTING 

(POSITIONS) 
(54321) 

0.47 - 0.51 0.51 – 0.56 0.59 00000 
0.52 - 0.56 0.57 – 0.61 0.65 00001 
0.57 - 0.61 0.62 – 0.67 0.71 00010 
0.62 – 0.68 0.68 – 0.74 0.78 00011 
0.69 – 0.75 0.75 – 0.82 0.86 00100 
0.76 – 0.82 0.83 – 0.89 0.95 00101 
0.83 – 0.90 0.90 – 0.98 1.04 00110 
0.91 – 1.00 0.99 – 1.09 1.14 00111 
1.01 – 1.09 1.10 – 1.19 1.26 01000 
1.10 – 1.21 1.20 – 1.31 1.38 01001 
1.22 – 1.33 1.32 – 1.44 1.52 01010 
1.34 – 1.46 1.45– 1.59 1.67 01011 
1.47 – 1.61 1.60 – 1.75 1.84 01100 
1.62 – 1.77 1.76 – 1.93 2.02 01101 
1.78 – 1.95 1.94 – 2.12 2.23 01110 
1.96 – 2.14 2.13 – 2.33 2.45 01111 
2.15 – 2.36 2.34 – 2.56 2.69 10000 
2.37 – 2.60 2.57 – 2.82 2.96 10001 
2.61 –2.85 2.83 – 3.10 3.26 10010 
2.86 – 3.14 3.11 – 3.42 3.58 10011 
3.15 – 3.46 3.43 – 3.76 3.94 10100 
3.47 – 3.81 3.77 – 4.14 4.34 10101 

*ALL SETTINGS NOT SHOWN ARE EQUVALENT TO 
00000. 

Figure 2- 16. Motor Controller Starter Dip Switch Position Chart - 1. 



EQUIPMENT MOTOR CONTROLLERS (CONT.) 
 

TABLE VI – SIZE 1 UPPER CURRENT RANGE 
Column A 
SERVICE 
FACTOR 

1.15   to   1.25 
MIN.   MAX. 

Column B 
SERVICE 
FACTOR 

1.0 
MIN.   MAX.

TRIP 
RATING 

(AMPERES) 

DIP SWITCH 
SETTING 

(POSITIONS) 
(54321) 

3.15 – 3.46 3.43 – 3075 3.93 00000 
3.47 – 3.81 3.76 – 4.13 4.33 00001 
3.82 – 4.19 4.14 – 4.55 4.77 00010 
4.20 – 4.61 4.56 – 4.99 5.25 00011 
4.62 – 5.0 5.0 – 5.4 5.77 00100 
5.1 – 5.5 5.5 – 6.0 6.35 00101 
5.6 – 6.0 6.1 – 6.5 6.9 00110 
6.1 – 6.6 6.6 – 7.2 7.7 00111 
6.7 – 7.3 7.3 – 8.0 8.5 01000 
7.4 – 8.1 8.1 – 8.8 9.3 01001 
8.2 – 8.9 8.9 – 9.6 10.2 01010 
9.0 – 9.8 9.7 – 10.6 11.2 01011 
9.9 – 10.8 10.7 – 11.7 12.4 01100 

10.9 – 11.9 11.8 – 12.9 13.6 01101 
12.0 – 13.1 13.0 – 14.2 15.0 01110 
13.2 – 14.4 14.3 – 15.7 16.5 01111 
14.5 – 15.8 15.8 – 17.2 18.1 10000 
15.9 – 17.4 17.3 – 18.9 19.9 10001 
17.5 – 19.2 19.0 – 20.9 21.9 10010 
19.3 – 21.1 21.0 – 22.9 24.1 10011 
21.2 – 23.2 23.0 – 25.2 26.5 10100 
23.3 – 25.6 25.3 – 27.0 29.1 10101 
25.7 – 27.0 ----- 32.1 10110 

*ALL SETTINGS NOT SHOWN ARE EQUIVALENT TO 
00000. 

Figure 2- 17. Motor Controller Starter Dip Switch Position Chart - 2. 
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EQUIPMENT MOTOR CONTROLLERS (CONT.) 
 

TABLE VI – SIZE 2 CURRENT RANGE 
Column A 
SERVICE 
FACTOR 

1.15   to   1.25 
MIN.   MAX. 

Column B 
SERVICE 
FACTOR 

1.0 
MIN.   MAX. 

TRIP 
RATING 

(AMPERES) 

DIP SWITCH 
SETTING 

(POSITIONS) 
(54321) 

3.15 – 3.46 3.43 – 3.75 3.93 00000
3.47 – 3.81 3.76 – 4.13 4.53 00001
3.82 – 4.19 4.14 – 4.55 4.77 00010
4.20 – 4.61 4.56 – 4.99 5.25 00011
4.62 – 5.0 5.0 – 5.4 5.77 00100
5.1 – 5.5 5.5 – 6.0 6.35 00101
5.6 – 6.0 6.1 – 6.5 6.9 00110
6.1 – 6.6 6.6 – 7.2 7.7 00111
6.7 – 7.3 7.3 – 8.0 8.5 01000
7.4 – 8.1 8.1 – 8.8 9.3 01001
8.2 – 8.9 8.9 – 9.6 10.2 01010
9.0 – 9.8 9.7 – 10.6 11.2 01011

9.9 – 10.8 10.7 –11.7 12.4 01100
10.9 – 11.9 11.8 – 12.9 13.6 01101
12.0 – 13.1 13.0 – 14.2 15.0 01110
13.2 – 14.4 14.3 – 15.7 16.5 01111
14.5 – 15.8 15.8 – 17.2 18.1 10000
15.9 – 17.4 17.3 – 18.9 19.9 10001
17.5 – 19.2 19.0 – 20.9 21.9 10010
19.3 – 21.1 21.0 – 22.9 24.1 10011
21.2 – 23.2 23.0 – 25.2 26.5 10100
23.3 – 25.6 25.3 – 27.8 29.1 10101
25.7 – 28.1 27.9 – 30.5 32.1 10110
28.2 – 31.0 30.6 – 33.7 35.3 10111
31.1 – 34.1 33.8 – 37.0 38.9 11000
34.2 – 37.5 37.1 – 40.7 42.8 11001
37.6 – 41.2 40.8 – 44.8 47.0 11010
41.3 – 45.0 44.9 – 45.0 51.6 11011

*ALL SETTINGS NOT SHOWN ARE EQUIVALENT TO 
00000. 

Figure 2- 18. Motor Controller Starter Dip Switch Position Chart - 3. 

2. Replace Push-buttons/Indicator Lamps (see Figure 2-19) 

(a) Shut off and lockout power supply to designated motor controller at power distribution supply sub-
panel. 

(b) Place controller in OFF position. Using volt/ohmmeter, test for power at power leads (line-side of 
controller) and confirm controller is de-energized. 

(c) Unscrew push-button/indicator lamp mounting nut (1). 
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EQUIPMENT MOTOR CONTROLLERS (CONT.) 

(d) Remove push-button (2) from panel front; disconnect and tag all wiring from push-button contact block 
(to ensure proper re-installation). 

NOTE 

The contact block is located inside the panel behind the push button/indicator 
lamp. 

(e) Carefully reconnect all wiring to new/replacement contact block (as tagged during removal procedure). 

(f) Install new push-button/indicator lamp (2) in panel front and secure with mounting nut. 

(g) Turn on power at distribution panel; turn on power at controller and check equipment for normal 
operations. 

3. Replace Control Transformer (see Figure 2-19). 

(a) Shut off and lockout power supply to designated motor controller at power distribution supply sub-
panel. 

(b) Place controller in OFF position. Using volt/ohmmeter, test for power at power leads (line-side of 
controller) and confirm controller is de-energized. 

(c) Disconnect and tag (to ensure proper re-installation) all wiring from control transformer. 

(d) Remove four mounting screws (3) remove defective control transformer (4). 

(e) Install new/replacement control transformer (4) with four mounting screws (3). 

(f) Carefully reconnect all wiring to new/replacement control transformer (as tagged during removal 
procedure). 

(g) Turn on power at distribution panel; turn on power at controller and check equipment for normal 
operations. 

b. Replace 

1. Shut off and lockout power supply to designated motor controller at power distribution supply sub-panel. 

2. Place controller in OFF position. Using volt/ohmmeter, test for power at power leads (line-side of 
controller) and confirm controller is de-energized. 

3. Disconnect and tag all external wiring to motor controller (to ensure proper re-installation). 

NOTE 

Reference Foldout pages 1 thru 5 for wiring diagrams for specific controller. 

4. Remove power leads from motor controller box. 

5. Remove mounting screws from motor controller mounting brackets; remove defective controller. 
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EQUIPMENT MOTOR CONTROLLERS (CONT.) 

CAUTION 

Replacement controller must be configured identically to defective controller being 
removed or else damage to equipment could occur. 

6. Mount new/replacement controller to mounting brackets with mounting screws. 

NOTE 

Reference Foldout pages 1 thru 5 for wiring diagram of specific controller. 

7. Feed power leads into controller and carefully reconnect all wiring to proper terminals (as tagged during 
removal procedure). 

8. Turn on power to controller at distribution panel. 

9. Turn on power at motor controller and check equipment for normal operations. 
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2-44  BOILER FEED PUMP. 

 
This Task Covers: a. Repair 

Tools: Mechanic's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement pump General Safety Instructions: See WARNING 
components (as required) 

 
a. Repair 

(1) Repair is accomplished by replacement of worn/broken components. 

NOTE 

Disassemble only what is needed to make repairs or accomplish inspection. 

 
To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE before attempting to work on 
equipment. 

(a) Pump Casing. (see figure 2-20) 

1 Disconnect electrical connections to prevent drive unit from being energized and label 
connections to ensure proper re-installation. 

2 Unscrew the two drain plugs(4) from the casing(6). 

3 Remove all relief, cooling, flushing or drain lines from pump, including compression connections(1 
and 2) and tubing(3). Disconnect suction and discharge connections unless it is intended to 
remove the power frame or motor assembly and leave casing(6) in the line. 

4 Remove cap screws(5) and pull casing(6) from bracket(35). Remove gasket(8). 

5 Install the two drain plugs (4) from the casing (6). 

6 Replace all relief, cooling, flushing or drain lines from pump, including compression connections(1 
and 2) and tubing(3). Connect pump suction and discharge piping. Make sure to install gaskets 
on flanged connections. 

7 Connect electrical wiring according to labeling. 

8 Turn on power to the unit and test for proper operations. 

(b) Impeller. (see figure 2-20) 

1 Unscrew impeller screw (9) and remove washer (9A), taking care to not damage the gasket. 

2 Slide impeller (11) and impeller key (12) from the shaft, again taking care not to damage the 
gasket (10) located behind the impeller. Remove the gasket (10). 
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3 Remove wearing ring(s) (7 and 16) with a puller, as these are pressed into housings using an 
interference fit and must be removed. 

4 Press new wearing rings (7 and 16) in casing (6) and bracket (35). Rings should be pressed into 
place using a press or a clamp. 

5 Replace the gasket (10) on motor end of impeller. Assemble the key (12) and replacement 
impeller (11) to motor shaft. 

6 Secure impeller with gasket (9B), washer (9A), and impeller screw (9). 

(e) Mechanical Seal Assembly. (see figure 2-20) 

1 Slide sleeve (25) with rotating parts of the mechanical seal (27) from the shaft. The sleeve should 
be carefully cleaned to remove any residue that may be remaining in the seal area. The rubber in 
the seal (27) may become partially adhered to the sleeve. 

2 Check the sleeve for abrasion or corrosion. The sleeve under the seal may be polished lightly to 
a 32RMS finish before reassembly. Do not reuse a pitted sleeve. Pin (61) may be removed if 
necessary. Wipe the sealing faces of the seat and seal washer clean. 

3 Unscrew capscrews (32) to remove brackets from frame (57). 

4 Press the seal flexible cup and stationary seat out of the bracket (35) and clean the cavity of all 
residue. Ensure that the 1/32 inch radius in the seal seat cavity is not damaged during 
disassembly since a sharp edge can easily cut the flexible cup during reassembly. 

5 Unscrew capscrews (48) and remove the bearing cap (49). Remove the o-ring and retainer ring. 

6 Slide out the shaft (55) and bearings (53 and 54). Since the bearings (53 and 54) are press fit on 
the shaft, they will have to be pulled or pressed off the shaft. 

7 Remove grease seals (51) from the frame (57) and bearing cap (49). 

8 Thoroughly inspect the seal cavity in the seal bracket, checking for burrs or nicks which could 
damage the flexible cup of the mechanical seal. 

9 Apply a film of liquid dishwashing detergent (do not use oil or grease) to the flexible cup and seal 
seat. Then, insert the seat cup and install the seal bracket, taking care to seat it evenly and 
squarely. 

 

9 The mechanical seal (27) cannot be installed as an assembly. Place the seal seat properly into 
place prior to installing any other mechanical seal components. 

10 Position the bracket (35) on the motor and secure the capscrews (32). Tighten screws evenly to 
assure proper alignment. 

 

11 Replace pin (61) in sleeve if it was removed during disassembly. Apply a film of liquid 
dishwashing detergent to the washer and bellows of the seal and slide the remaining seal parts 
onto the sleeve, making sure the washer is seated against the seal seat. 

12 Reinstall the shaft sleeve with the seal rotating assembly mounted on it onto the motor shaft. 
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BOILER FEED PUMP (CONT.) 

 

Figure 2- 20. Boiler Feed Pump 
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2-45  CHILLED WATER PUMP. 

 
This Task Covers: a. Repair 

Tools: Mechanic's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement pump General Safety Instructions: See WARNING from 
components (as required) Paragraph 2-44. 

 
a. Repair 

For repair maintenance tasks/procedures for the chilled water pump, refer to Boiler Feed Pump paragraph 2-44 of 
this manual. 
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2-46  CONDENSER PUMP. 

 
This Task Covers: a. Repair 

Tools: Mechanic's Tool Kit Equipment Condition: De-energized and locked out 

Materials/Parts: Replacement pump General Safety Instructions: See WARNING 
components (as required) 

 

 

To prevent injury or death, ensure that all switches and circuit breakers are in the 
OFF position and tagged OUT OF SERVICE before attempting to work on 
equipment. 

NOTE 

The self-lubricated seal is lubricated by the liquid in the pump. Do not operate the 
pump dry are serious damage will result to the seal. 

If the pump is to be left standing idle for any length of time in freezing conditions, 
the pump housing should be drained. Draining is provided for by a drain plug 
located at the base of the pump housing. 

a. Repair 

(1) Repair is accomplished by replacement of worn/broken components. 

(a) Pump Housing, (see figure 2-11) 

1 Remove cap screws and nuts holding pump housing to mounting base (where used). 

2 Remove nuts(5) and lock washers(7) holding pump housing(2) to the adapter(1). 

3 Loosen the housing(2) and remove carefully to prevent tearing gaskets(14). 

4 Replace gaskets(14) on replacement pump housing(2) and mount housing on adapter(1). 

5 Replace two lock washers(7) and nuts(5) on studs diagonally across from each other and tighten. 

6 Turn drive shaft over slowly by hand and listen at outlet opening on housing for any rubbing of 
impeller(22) on the housing or wear plate. (The clearance between the impeller and wear plate can 
be checked with feeler gauge. Normal clearance is .015" to .025". If clearance exceeds .025" 
readjust impeller. If the impeller rubs, use an additional gasket to space impeller.) 

7 After clearance has been established, replace lock washers and nuts on remaining studs and 
tighten. If cap screws and nuts are used to hold housing to mounting base, replace these and 
tighten. 
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CONDENSER PUMP (CONT.) 

(b) Impeller. (see figure 2-11) 

1 If pump is equipped with a grease lubricated seal, relieve pressure in grease cup by turning wing 
handle to the right (clockwise). 

2 Remove impeller clamp nuts(18) and clamp(16) to unlock impeller drive sleeve(23) from drive shaft. 

3 Use two "jimmy" bars or large screwdrivers diagonally across from each other between adapter(1) 
and end of drive sleeve(23). Pry the sleeve off the drive shaft. 

4 Before removing the seal(15) from the impeller(22), inspect the carbon washer. If nicked or worn, 
replace it with a new one. Inspect the seal seat (still in the pump adapter). If no nicks, scratches or 
cracks appear and surface is clean and smooth, there is no need to replace it. If replacement is 
necessary, remove adapter by removing four hex nuts and washers. Place adapter on flat surface 
with impeller-side down. Press out seal seat by using wooden end of a screw driver or similar tool. 

5 On the two-piece impeller, it is not necessary to remove the seal. Place impeller drive sleeve 
between two pieces of wood in a vise. Hold impeller sleeve carefully so you do not damage the seal 
assembly. Hold firmly and unthread impeller by turning counterclockwise (left hand). 

6 Replace with a new impeller. Be sure seal spring fits over hub on back of impeller. 

7 (Do not use drive key between drive shaft and impeller sleeve; the clamp will drive the sleeve.) 
Slide the impeller sleeve onto the drive shaft. Replace impeller clamp and cap screws, lock 
washers and nuts. 

8 Before tightening clamp, adjust clearance between back face of impeller and adapter allowing from 
.015" to .020" clearance. Tighten impeller clamp to lock impeller onto drive shaft. This 
automatically sets face clearance of impeller when housing is mounted. 

(c) Adapter. (see figure 2-11) 

1 Remove the four nuts(5) and lock washers(7); loosen and remove adapter(1). 

2 (Before mounting replacement adapter, clean counterbore with kerosene or similar cleanser.) 
Clean and lubricate the synthetic rubber member on seal seat with light oil and press (do not drive) 
the assembly into the adapter counterbore, seating it firmly and squarely. 

NOTE 

In handling, avoid dropping seat and take particular care not to scratch the lapped face. 

3 Install replacement adapter. 

4 Install lock washers and tighten four nuts evenly. 

(d) Wear Plate. (see figure 2-11) 

1 After pump housing(2) has been removed from the adapter(1), inspect the wear plate. If wear plate 
is badly worn, it should be replaced. To remove wear plate, loosen and remove acorn nuts and 
gaskets on the outside of the pump housing. 
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CONDENSER PUMP (CONT.) 

NOTE 

When replacing wear plate, be sure to use new gaskets under acorn nuts to seal 
against air leaking in on suction-side during priming cycle. 

2 For replacement of wear plate, follow removal procedure in reverse. 

(e) Self-Lubricated Seal Assembly. (see figure 2-10 and 2-11) After the impeller and drive sleeve have 
been removed from the drive shaft, inspect the lapped sealing face of carbon washer for wear which 
would necessitate replacement. If replacement is necessary: 

1 Remove carbon washer from bellows and replace with a new washer. 

2 Inspect lapped sealing face of floating seat in adapter housing counterbore for scuffing or cracks. If 
necessary to replace, press out old seat and ring, and proceed with procedures for replacing 
adapter. 

3 If spring and/or bellows are damaged and require replacement, lubricate the impeller sleeve with a 
clean light oil and slide parts off sleeve. 
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CONDENSER PUMP (CONT.) 

NOTE 

The assembly of impeller and seal to the drive shaft should take place as soon as 
the bellows assembly is slipped on the impeller sleeve so as to avoid bonding of 
the bellows to the sleeve at improper working height. 

Foreign matter between sealing faces will cause leakage and shorten the life of the 
seal. 

4 Mount seat and seat ring (outlined in "replace adapter" procedures) 

5 Inspect impeller sleeve for nicks and burrs. Polish sleeve with fine emery or crocus cloth; clean and 
lubricate with a clean light oil. 

6 Slip the coil spring onto the impeller sleeve making certain that it is seated properly on the shoulder 
of the impeller. 

7 Lubricate the inside of the washer and bellows assembly with a clean light oil and slide it onto the 
impeller drive sleeve only until it clears the chamfer. 

8 Slide the seal bellows and washer assembly onto the impeller drive sleeve. Push the seal down on 
the drive sleeve and allow the spring to drive the assembly back up (this insures proper assembly 
on the drive sleeve). 

9 Before sliding the impeller onto the drive shaft, wipe the lapped sealing faces of the floating seat in 
the adapter counterbore and the carbon washer on the bellows assembly perfectly clean; lubricate 
both faces with a clean light oil. 

 

2-90 

Figure 2- 22. Condenser Pump.
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Section III. 

PREPARATION FOR STORAGE AND SHIPMENT 

2-47 Preparation for Movement. The following sub-paragraphs cover procedures for preparing the barge for 
movement: 

2-48 Towing. When BD is to be transported while remaining afloat, prepare vessel by doing the following: 

a. Switch from shore power connection. 

b. Secure down all equipment (refer to applicable equipment technical manuals; see MAC). 

c. Secure all watertight hatches and doors. 

2-49    Transported Aboard Ship. When BD is to be transported aboard another vessel (e.g. - float-on/float-off 
ship), prepare vessel by doing the following: 

a. Switch from shore power connection. 

b. Secure down all equipment (refer to applicable equipment technical manuals; see MAC). 

c. Secure all watertight hatches and doors. 

2-50 Preparation for Long-time Storage.  When vessel is to be stored for an extended time period, follow 
preparations in accordance with Depreservation and Reactivation Instructions TB740-97-4. 
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CHAPTER 3 

GENERAL SUPPORT MAINTENANCE INSTRUCTIONS 

3-1   General.   All General Support troubleshooting and maintenance procedures are contained in applicable 
technical manuals as referenced in MAC remarks (TM55-1935-208-12, Appendix B). 

3-1/(3-2 blank) 



 



TM55-1935-208-34 

APPENDIX A 

REFERENCES 

A-1. SCOPE. This appendix lists all forms, field manuals, technical manuals and miscellaneous publications 
referenced in this manual and/or required for operation and maintenance. 

A-2. FORMS. 

Recommended Changes to Publications and Blank Forms............................................................. DA Form 2028 
Recommended Changes to Equipment Publications and Blank Forms ...................................... DA Form 2028-2 
The Army Maintenance Management System (TAMMS-A).........................................................DA Pam 738-750 
Product Quality Deficiency Report ..............................................................................................................SF368 
Warranty Information Logbook .................................................................................................... DA Form 2408-9 
Equipment Inspection and Maintenance Worksheet....................................................................... DA Form 2404 
Modified Table of Organization and Equipment........................................................................................... MTOE 

A-3. FIELD MANUALS. 

First Aid For Soldiers ...............................................................................................................................FM 21-11 

A-4. TECHNICAL MANUALS. 

Depreservation and Reactivation Instructions ....................................................................................TB 740-97-4 
Operator and Unit Maintenance Manual for 115 Ton Barge Derrick (BD) ...............................TM55-1935-208-12 
Operator, Unit, Direct Support and General Support Maintenance Manual 

(Including Repair Parts and Special Tools List) for AmClyde Crane.............................TM55-1935-276-14&P 
Operator, Unit, Direct Support and General Support Maintenance Manual (Including 

Repair Parts and Special Tools List) for Boiler and Burner ..........................................TM55-1935-275-14&P 
Operator, Unit, Direct Support and General Support Maintenance Manual (Including 

Repair Parts and Special Tools List) for Brominator, Recirculating Brominator 
And Evaporator Distiller...............................................................................................TM55-1935-270-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Communication Equipment ...........................TM55-1935-278-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Compressed Air System (Barge)...................TM55-1935-280-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Auxiliary Generator Set, 
Kato Generator and Cummins Engine, Diesel ............................................................TM55-1935-268-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Fire Detection and Suppression System......TM55-1935-269-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Flood/Bilge Alarm Panel(s)............................TM55-1935-279-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Galley Equipment..........................................TM55-1935-281-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for HVAC ...........................................................TM55-1935-274-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (including 
Repair Parts and Special Tools List) for Laundry Equipment .......................................TM55-1935-282-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Main Switchboard..........................................TM55-1935-277-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for MSDORCA IIA ............................................TM55-1935-273-14&P 
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Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Oily Water Separator .....................................TM55-1935-271-14&P 

Operator, Unit, Direct Support and General Support Maintenance Manual (Including 
Repair Parts and Special Tools List) for Windlass and Capstans ................................TM55-1935-272-14&P 

Unit, Direct Support and General Support Maintenance Repair Parts and Special 
Tools List (RPSTL) for 115 Ton Barge Derrick (BD) ......................................................TM55-1935-208-24P 
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APPENDIX B.  

EXPENDABLE AND DURABLE ITEMS LIST 
 

The Expendable and Durable Items List is not applicable to this manual. 
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APPENDIX C  

ILLUSTRATED LIST OF MANUFACTURED ITEMS 
 

This appendix is not applicable (the Barge Derrick Crane contains no "M" source coded items as authorized by the 
RPSTL). 
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APPENDIX D 
TORQUE LIMITS 

 
D-1. Torque Limits 

NOTE 
THE TORQUE TABLES PROVIDED BELOW SHOULD BE USED ONLY IN THE ABSENCE OF 
OFFICIAL MANUFACTURER'S RECOMMENDATIONS. 

Bolt torquing should be accomplished within equipment manufacturer's recommendations. In the absence of 
manufacturer's instructions, follow the procedures below: 

a. Measure the diameter of the screw and count the number of threads per inch or use a pitch gauge. See 
Figure D-1. 

Figure D- 1. Measuring Bolt Sizes 

 
b. Use the diameter and number of threads to find the bolt size in the table. 

c. To find the grade screw you are installing, match the markings on the head to the correct picture of 
Capscrew Head Markings shown in Figure D-2. 

d. Look down the column under the grade until you find the torque limit for the diameter and threads per 
inch of the screw you are installing. 

D-1 
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Figure D- 2. Bolt Grades 

 

 
Table D-1. Torque Table 1 

Bolt Size 18-18 Stainless 
Steel 

Brass Silicon 
Bronze

Aluminum 
2024 T4

316 Stainless 
Steel

Monel Nylon* 

 In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. In.-Lbs. 
2-56 2.5 2.0 2.3 1.4 2.8 2.5 .44 
2-64 3.0 2.5 2.8 1.7 3.2 3.1  
3-48 3.9 3.2 3.6 2.1 4.0 4.0 1.19 
3-56 4.4 3.5 4.1 2.4 4.6 4.5  
4-40 5.2 4.3 4.8 2.9 5.5 5.3 2.14 
4-48 6.5 5.4 6.1 3.6 6.9 6.7 4.3 
5-40 7.7 6.3 7.1 4.2 8.1 7.8 5.61 
5-44 8.4 7.7 8.7 5.1 9.8 9.5 8.2 
6-32 9.6 7.9 8.9 5.3 10.1 9.8 16.0 
6-40 12.1 9.9 11.2 8.6 12.7 12.3 20.8 
8-32 19.5 16.2 18.4 10.8 20.7 20.2 34.9 
8-36 22.0 18.0 20.4 12.0 23.0 22.4  
10-24 22.5 18.6 21.2 13.8 23.8 25.9  
10-32 31.7 25.9 29.3 19.2 33.1 34.9  
1/4"–20 75.2 61.5 68.8 45.6 78.6 85.3  
1/4"–28 94.0 77.0 87.0 57.0 99.0 106  
3/16"–16 132 107 123 80 138 149  
3/16"–24 142 116 131 86 147 160  
3/8"–16 238 192 219 143 247 268  
3/8"–24 259 212 240 157 271 294  
7/16”-14 376 317 349 228 393 427  
7/16”-20 400 327 371 242 418 451  
1/2"–13 517 422 480 313 542 584  
1/2"–20 541 443 502 326 565 613  
9/16"-12 632 558 632 415 713 774  
9/16"-18 752 6515 697 486 787 855  
5/8"-11 1110 907 1030 715 1160 1330  
5/8"-16 1244 1018 1154 796 1301 1492  
3/4"-10 1530 1249 1416 980 1582 1832  
3/4"-16 1490 1220 1382 958 1556 1790  
7/8"-9 2328 1905 2140 1495 2430 2775  
7/8"–14 2378 1895 2130 1490 2420 2755  
1"–8 3440 2815 3185 2205 3395 4130  
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Table D-1. Torque Table 1 (cont.) 
 

Bolt Size 18-18 Stainless 
Steel 

Brass Silicon 
Bronze 

Aluminum 
2024 T4 

316 Stainless 
Steel 

Monel Nylon* 

1"-14 3110 2545 2685 1995 732 3730 
 Ft.–Lbs. Ft.–

Lbs.
Ft. –
Lbs.

Ft. –Lbs. Ft. –Lbs. Ft. –
Lbs. 

 

1 ⅛"-7 431 413 383 265 432 499 
1 ⅛"-12 390 390 361 251 408 470 
1 ¼"–7 523 523 485 336 546 627 
1 ¼"–12 4810 490 447 306 504 575 
1 ½"-5 588 588 822 570 930 1054 
1 ½" -12 703 703 851 450 732 840  
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Table D-2. Torque Table 2
SCREW, STUD, OR BOLT DIAMETER Fastener Grade 

Designation 
Minimum 
Tensile 

Strength 

Material 

6 8 10 1/4 5/16 3/8 7/16 1/2 9/16 5/8 3/4 7/8 1 1 1/8 1 1/4 1 3/8 1 1/2 

Cap 
Screw 

SAE 2 ASTM 
A307 

64,000 psi Low Carbon 
Steel    6 11 19 30 45 66 93 150 202 300 474 659 884 1057 

Cap 
Screw 

SAE 5 ASTM 
A449GR5 

105,000 psi Medium 
Carbon Steel or 
Low Alloy Heat 

Treated

   9 18 31 50 75 110 150 250 378 583 782 1097 1461 1748 

Cap 
Screw 

ASTMA325 150.000 psi Medium 
Carbon Alloy 
Quenched 
Tempered

       100  200 355 525 790 1060 1495 1960 2600 

Cap 
Screw 

SAE J429 
GR8 

150,000 psi 16-6    13 28 46 75 115 165 225 370 591 893 1410 1964 2633 3150 

Cap 
Screw 

ASTM A364- 
BD A490  316 Series      55 90 138 198 270 444 709 1071 1692 2360 3159 3780 

Cap 
Screw 
and 

Machine 
Screw 

Stainless 
Steel  CU63 

ZN37 
9.6 
in- 
Ibs. 

20 
in- 
Ibs. 

23 
in- 
Ibs. 

75 
in- 
Ibs. 

132 
in- 
Ibs. 

20 
in- 
lbs. 

31 43 57 92 124 194 259 390 480  703 

Cap 
Screw 
and 

Machine 
Screw 

Stainless 
Steel 

50,000 psi 1010 Etc. 
Not Meat 
Treated 

10 
in- 
Ibs. 

21 
in- 
Ibs. 

24 
in- 
Ibs. 

79 
in- 
lbs. 

138 
in- 
Ibs. 

21 
in- 
ibs. 

33 45 59 97 130 202 271 408 504  732 

Cap 
Screw 
and 

Machine 
Screw 

Yellow Brass 55,000 psi  8 in- 
lbs. 

16 
in- 
Ibs. 

19 
in- 
Ibs. 

62 
in- 
Ibs. 

107 
in- 
Ibs. 

16 
in- 
Ibs. 

26 35 47 76 102 158 212 318 394  575 

Machine 
Screw 

Steel   11 
in- 
Ibs. 

20 
in- 
lbs.

32 
in- 
lbs.

75 
in- 
Ibs.

140 
in- 
Ibs.

            

Note: The torque values listed in this table are for permanent fastenings on steel structures. 
Torque figures are in foot pounds unless otherwise noted. 
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APPENDIX E 

MANDATORY REPLACEMENT PARTS LIST 

The Mandatory Replacement Parts List is not applicable to this manual. 
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GLOSSARY 
 

Section I. Abbreviations 

#............................................................................................................ Number 
% ........................................................................................................... Percent 
° ............................................................................................................Degrees 
@....................................................................................................................At 
'................................................................................................................... Feet 
" ............................................................................................................... Inches 
A ............................................................................................................... Amps 
AC........................................................................................Alternating Current 
BD................................................................................................ Barge Derrick 
BERP........................................................... Bolted Equipment Removal Patch 
BHP ..................................................................................... Brake Horsepower 
BIIL ................................................................................. Basic Issue Items List 
BTU ..................................................................................British Thermal Units 
C..........................................................................................Centigrade/Celsius 
CFM............................................................................... Cubic Feet Per Minute 
CIC .....................................................................Command/Information Center 
CL......................................................................................................Centerline 
CO2 ...........................................................................................Carbon Dioxide 
CPC............................................................. Corrosion Prevention and Control 
CU-FT ..............................................................................................Cubic Feet 
DA ...............................................................................Department of the Army 
DE ............................................................................................... Diesel Engine 
DP ......................................................................................... Distribution Panel 
EIR ............................................... Equipment Improvement Recommendation 
Evap.................................................................................................Evaporator 
F....................................................................................................... Fahrenheit 
FLO/FLO.............................................................................. Float On/Float Off 
FLOCS.............................................................. Fast Lube Oil Change System 
FM...................................................................................Frequency Modulated 
FPM..........................................................................................Feet Per Minute 
FS ................................................................................................... Fire Station 
FSS......................................................................................... Fast Sealift Ship 
Ft................................................................................................................ Feet 
FWD..................................................................................................... Forward 
GAL......................................................................................................... Gallon 
GPM................................................................................... Gallons Per Minute 
GPM....................................................................................Gallons Per Minute 
GPS ........................................................................Global Positioning System 
HP..................................................................................................Horsepower 
HR .............................................................................................................Hour 
HVAC...............................................Heating, Ventilation, and Air Conditioning 
KVA ........................................................................................Kilo Volt Ampere 
KW......................................................................................................Kilo Watt 
LB ........................................................................................................... Pound 
LIT ............................................................................................................. Liter 
LMSR .................................................... Large Medium Speed Roll-on/Roll-off 
LOTS ......................................................................... Logistics Over the Shore 
LP ...............................................................................................Lighting Panel 
LPM ....................................................................................... Liters Per Minute 
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Section I. Abbreviations (cont.) 

LRU ............................................................................Lowest Replaceable Unit 
MAC ................................................................... Maintenance Allocation Chart 
MM ..................................................................................................... Millimeter 
MSD .......................................................................... Marine Sanitation Device 
MVC ............................................................................. Manual Voltage Control 
MVT....................................................................... Mechanical Variable Timing 
NBC............................................................. Nuclear, Biological, and Chemical 
No..........................................................................................................Number 
PA ..............................................................................................Public Address 
PMCS....................................... Preventive Maintenance Checks and Services 
PPM .........................................................................................Parts Per Million 
PSF ......................................................................................... Per Square Foot 
PSI ..............................................................................Pounds Per Square Inch 
PWR.........................................................................................................Power 
RPM ............................................................................. Revolutions Per Minute 
STBD.................................................................................................. Starboard 
TEFC................................................................... Totally Enclosed Fan Cooled 
UFL ...............................................................................Under Frequency Limit 
UL ........................................................................... Underwriter's Laboratories 
V.................................................................................................................Volts 
VAC............................................................................ Volts Alternating Current 
VCR .......................................................................... Video Cassette Recorder 
VDC ...................................................................................Volts Direct Current 
VHF..................................................................................Very High Frequency 
W ..............................................................................................................Watts 
W/ ...............................................................................................................With 
WOT .................................................................................. Wide Open Throttle 
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Section II. Definitions 
 

Aft Near or at the stern 
Amidships In the center, the center portion of the vessel
Ballast Additional weight placed low in the hull to improve stability, may be either 

internal or external.
Beam The width of a vessel
Bilge The lowest portion of a vessel's interior hull
Bitt A strong post on the deck, bow or stern, to which anchor, mooring, or 

towing lines may be fastened
Bosun's A boatswain (generally in charge of rigging and deck operations)
Bosun's storeroom A compartment for storing deck supplies, paint, rigging fittings, and tools
Bow The forward part of the vessel
Bulkhead A transverse wall in the hull; the interior compartmentalization of the hull; 

may be watertight
Capstan A vertical winch on deck, used for hauling anchor line and so forth
Chock A rigging fitting, essentially shape like a "U" or an "O", normally mounted 

on the deck or in the toe rail to control a rigging or mooring line 
Coaming A raised edge, as around part or all of a hatch that prevents seawater 

from entering the vessel
Fender A cushioning device hung between a vessel and a pier or other vessel
Galley The kitchen on a vessel
Hatch A deck opening providing access to the space below 
Holding Tank Storage tank for wastewater, slop oil, or sewage so that it will not be 

discharged overboard
Inboard Toward the center of the vessel
Mooring Permanent ground tackle
Outboard Opposite or away from a vessel's hull; opposite of inboard 
Port Left side of the vessel looking forward
Scupper Drain holes on deck, in the toe rail, or in bulwarks, or (with drain pipes) in 

the deck itself
Sheave A grooved wheel or pulley over which rope or rigging wire runs 
VHF Radio A very high frequency electronic communications and direction finding 

system 
Windlass A special form of winch, a rotating drum device for hauling a line or chain 

Glossary-3/(Glossary-4 blank) 



 



TM 55-1935-208-34 

ALPHABETICAL INDEX 
 

Chapter 1 Alphabetical Index 
 

Paragraph or 
Figure 

Item Page 
Number 

1-15 Auxiliary Systems 1-120 
1-11.3 Barge - Below Main Deck 1-8 
1-11.4 Barge - Main Deck 1-31 
1-13.3 Barge Auxiliary Systems 1-78 
1-10.2.1 Barge 1-5 
1-13 Barge Systems 1-51 
1-11.1 BD Barge Decks 1-6 
1-11.2 BD Barge External Features 1-6 
1-11.5 BD Crane Components 1-42 
1-10.2 Capabilities 1-5 
1-10.1 Characteristics 1-5 
1-7 Corrosion Prevention Control (CPC) 1-4 
1-13.2 Command and Controls (Barge) 1-74 
1-14.2 Command and Controls (Crane) 1-106 
1-14.4 Crane Auxiliary Systems 1-119 
1-10.2.2 Crane Loads 1-5 
1-10.2.3 Crane Rated Speeds 1-6 
1-14 Crane Systems 1-105 
1-3 Destruction of Army Material to Prevent 

Enemy Use 
1-3 

1-10 Equipment Characteristics, Capabilities, 
and Features 

1-5 

1-12 Equipment Data 1-48 
Section II Equipment Description 1-5 
1-10.3 Features 1-6 
Section I General Information 1-2 
1-14.3 Hydraulic System 1-110 
1-8 List of Abbreviations 1-4 
1-11 Location and Description of Major 

Components
1-6 

1-2 Maintenance Forms and Procedures 1-3 
1-4 Nomenclature Cross-reference List 1-3 
1-13.1 Power and Lighting (Barge) 1-51 
1-14.1 Power and Lighting (Crane) 1-105 
Section III Principles of Operation 1-51 
1-5 Reporting Equipment Improvement 

Recommendation (EIR) 
1-4 

1-9 Safety, Care and Handling 1-4 
1-1 Scope 1-3 
1-6 Warranty Information 1-4 
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Chapter 2 Alphabetical Index 
 

Paragraph  
or Figure 

Item Page 
Number 

2-30 Air Compressor Motor Controller 2-55 
2-18 Ballast Pump 2-33 
2-19 Ballast Pump Controller 2-38 
2-20 Bilge Pump 2-39 
2-21 Bilge Pump Controller 2-40 
2-4 Bilge and Ballast System 2-7 
2-44 Boiler Feed Pump 2-83 
2-15 Boiler Feed Pump Controller 2-26 
2-25 Brominator Motor Controller 2-44 
2-45 Chilled Water Pump 2-86 
2-14 Chilled Water Pump Controller 2-25 
2-34 Comminutor Pump Controller 2-59 
2-46 Condenser Pump 2-87 
2-9 Equipment Controllers 2-16 
2-43 Equipment Motor Controllers 2-76 
2-16 Fire Pump 2-27 
2-17 Fire Pump Controller 2-32 
2-3 Firemain System 2-6 
2-28 Fuel Oil Transfer Pump 2-49 
2-29 Fuel Oil Transfer Pump Controller 2-54 
2-42 Galley Hood Controller 2-75 
2-26 Hot Water Recirculating Pump 2-45 
2-27 Hot Water Recirculating Pump 

Controller 
2-48 

2-35 Lift Pump Controller 2-60 
2-2 Lighting 2-5 
2-11 Lighting 2-20 
2-12 Line-Amplifier (Entertainment System) 2-22 
Section II Maintenance 2-19 
2-6 Oil Handling System 2-11 
2-23 Potable Water Pump 2-42 
2-24 Potable Water Pump Controller 2-43 
2-5 Potable Water System 2-9 
2-50 Preparation for Long-Time Storage 2-91 
2-47 Preparation for Movement 2-91 
Section III Preparation for Storage and Shipment 2-91 
2-22 Sea Water Pump Controller 2-41 
2-33 Sewage Aeration Pump Controller 2-58 
2-32 Sewage Discharge Pump Controller 2-57 
2-7 Sewage System 2-12 
2-40 Slop Oil Pump 2-73 
2-41 Slop Oil Pump Controller 2-74 
2-36 Sump Tank Pump Controller 2-61 
2-48 Towing 2-91 
2-49 Transported Aboard Ship 2-91 
Section I Troubleshooting 2-3 
2-13 TV/AM/FM Antenna 2-23 
2-37 Waste Water Pump 2-62 
2-38 Waste Water Pump Controller 2-67 
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Chapter 2 Alphabetical Index (Continued) 
 

2-39 Waste Water Sump Pump 2-68 
2-8 Waste Water System 2-14 
2-31 Windlass Motor Controller 2-56 
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Chapter 3 Alphabetical Index 
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Appendix Index 
 

Paragraph 
or Figure 

Item Page 
Number 

A-1 Scope A-1 
A-2 Forms A-1 
A-3 Field Manuals A-1 
A-4 Technical Manuals A-1 
B-1 Scope B-1 
B-2 Explanation of Columns B-1 
C-1 General C-1 
D-1 General D-1 
E-1 General E-1 

Glossary Index 
 

Paragraph 
or Figure 
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Number 

Section I Abbreviations Glossary-1 
Section II Definitions Glossary-3 
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This diagram applies to the Sump Pump Controller, the Sea Water Pump Controller, the Fire Pump Controller, the Bilge Pump 
Controller, and the Ballast Pump Controller. This requires the user to remove the existing Auto Blue Light and place a plug into 
the opening. 

This diagram applies to the Potable Water Pump Controllers. 
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This diagram applies to the Fuel Oil Transfer Pump Controllers. This diagram applies to the Galley Vent Fan Motor Controllers. 
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FO-5/(FO-6 BLANK)

This diagram applies to the Anchor Windlass Controllers. 
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PART III – REMARKS (Any general remarks or recommendations, or suggestions for improvement of publications and blank 
forms. Additional blank sheets may be used if more space is needed.)

TYPED NAME, GRADE OR TITLE

Your Name

TELEPHONE EXCHANGE/AUTOVON, PLUS EXTENSION SIGNATURE

Your Signature 

USAPPC V3.00 

SAMPLE

TM 55-1935-208-34                                              31 Dec 01                           Manual for 115 Ton Barge Derrick (BD)  



RECOMMENDED CHANGES TO PUBLICATIONS  
AND BLANK FORMS

For use of this form, see AR 25-30; the proponent agency is ODISC4.

Use Part II (reverse) for Repair Parts and 
Special Tool Lists (RPSTL) and Supply 
Catalogs/Supply Manuals (SC/SM). 

DATE

AMSTA-LC-LMPP / TECH PUBS, TACOM-RI 
1 Rock Island Arsenal
Rock Island, IL 61299-7630 

FROM: (Activity and location) (Include ZIP Code) 

PART I – ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS 
PUBLICATION/FORM NUMBER DATE TITLE   Direct and General Support Maintenance Manual

        TM  55-1935-208-34                                                         31 Dec 01                                              for 115 Ton Barge Derrick (BD) 

ITEM
NO.

PAGE
NO.

PARA-
GRAPH

LINE
NO. *

FIGURE
NO.

TABLE
NO.

RECOMMENDED CHANGES AND REASON 
(Provide exact wording of recommended changes, if possible). 

*Reference to line numbers within the paragraph or subparagraph. 

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/AUTOVON, PLUS 
EXTENSION

SIGNATURE

DA FORM 2028, FEB 74 REPLACES DA FORM 2028, 1 DEC 68, WHICH WILL BE USED. USAPPC V3.00 

TO:  (Forward to proponent of publication or form)(Include ZIP Code) 



TO: (Forward direct to addressee listed in publication) 
AMSTA-LC-LMPP / TECH PUBS, TACOM-RI 
1 Rock Island Arsenal
Rock Island, IL 61299-7630

FROM: (Activity and location) (Include ZIP Code) DATE

PART II – REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS 

PUBLICATION NUMBER DATE TITLE  Direct and General Support Maintenance Manual  

PAGE
NO.

COLM
NO.

LINE
NO.

NATIONAL STOCK 
NUMBER

REFERENCE
NO.

FIGURE
NO.

ITEM
NO.

TOTAL NO.
OF MAJOR 

ITEMS
SUPPORTED

RECOMMENDED ACTION 

     

PART III – REMARKS (Any general remarks or recommendations, or suggestions for improvement of publications and blank 
forms. Additional blank sheets may be used if more space is needed.)

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/AUTOVON, PLUS EXTENSION SIGNATURE

USAPPC V3.00

TM 55-1935-208-34                                                            31 Dec 01                                  for 115 Ton Barge Derrick (BD)  



RECOMMENDED CHANGES TO PUBLICATIONS  
AND BLANK FORMS

For use of this form, see AR 25-30; the proponent agency is ODISC4.

Use Part II (reverse) for Repair Parts and 
Special Tool Lists (RPSTL) and Supply 
Catalogs/Supply Manuals (SC/SM). 

DATE

TO: (Forward to proponent of publication or form) (Include ZIP Code) 
AMSTA-LC-LMPP / TECH PUBS, TACOM-RI 
1 Rock Island Arsenal 
Rock Island, IL 61299-7630

FROM: (Activity and location) (Include ZIP Code) 

PUBLICATION/FORM NUMBER DATE TITLE Direct and General Support Maintenance  
    TM 55-1935-208-34                                                                   31 Dec 01                                           Manual for 115 Ton Barge Derrick (BD) 

ITEM 
NO.

PAGE
NO.

PARA-
GRAPH

LINE 
NO. * 

FIGURE
NO.

TABLE
NO.

RECOMMENDED CHANGES AND REASON 
(Provide exact wording of recommended changes, if possible). 

*Reference to line numbers within the paragraph or subparagraph. 

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/AUTOVON, PLUS 
EXTENSION

SIGNATURE

DA FORM 2028, FEB 74 REPLACES DA FORM 2028, 1 DEC 68, WHICH WILL BE USED. USAPPC V3.00 



TO: (Forward direct to addressee listed in publication) 
AMSTA-LC-LMPP / TECH PUBS, TACOM-RI
1 Rock Island Arsenal
Rock Island, IL 61299-7630

FROM: (Activity and location) (Include ZIP Code) DATE

PART II – REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS 

PUBLICATION NUMBER DATE TITLE Direct and General Support Maintenance  
                      TM 55-1935-208-34                                                  31 Dec 01                                     Manual for 115 Ton Barge Derrick (BD)

PAGE
NO.

COLM
NO.

LINE
NO.

NATIONAL STOCK 
NUMBER

REFERENCE
NO.

FIGURE
NO.

ITEM
NO.

TOTAL NO.
OF MAJOR 

ITEMS
SUPPORTED

RECOMMENDED ACTION 

         

 PART III – REMARKS (Any general remarks or recommendations, or suggestions for improvement of publications and blank 
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TYPED NAME, GRADE OR TITLE        TELEPHONE EXCHANGE/AUTOVON, PLUS EXTENSION             SIGNATURE

USAPPC V3.00  



The Metric System and Equivalents 

Linear Measure Liquid Measure 

1 centimeter = 10 millimeters = .39 inch 1 centiliter = 10 milliliters = .34 fL ounce 
1 decimeter = 10 centimeters = 3.94 inches 1 deciliter = 10 centiliters = 3.38 fL ounces 
1 meter = 10 decimeters = 39.37 inches 1 liter = 10 deciliters = 33.81 fL ounces 
1 dekameter = 10 meters = 32.8 feet 1 dekaliter = 10 liters = 2.64 gallons 
1 hectometer = 10 dekameters = 328.08 feet 1 hectoliter = 10 dekaliters = 26.42 gallons 
1 kilometer = 10 hectometers = 3J280.8 feet 1 kiloliter = 10 hectoliters = 264.18 gallons 

Weights Square Measure 
1 centigram - 10 milligrams = .15 grain 1 sq. centimeter = 100 sq. millimeters = .155 sq. inch 
1 decigram = 10 centigrams = 1.54 grains 1 sq. decimeter = 100 sq. centimeters = 15.5 sq. inches 
1 gram = 10 decigrams = .035 ounce 1 sq. meter (centare) = 100 sq. decimeters = 10.76 sq. 
1 dekagram = 10 grams = .35 ounce 1 sq. dekameter (are) = 100 sq. meters = 1,076.4 sq. feet 
1 hectogram = 10 dekagrams = 3.52 ounces 1 sq. hectometer (hectare) = 100 sq. dekameters = 2.47 
1 kilogram = 10 hectograms = 2.2 pounds 1 sq. kilometer = 100 sq. hectometers = .386 sq. mile
1 quintal = 100 kilograms = 220.46 pounds
1 metric ton = 10 quintals = 1.1 short tons Cubic Measure 
 1 cu. centimeter = 1000 cu. millimeters = .06 cu. inch 
 1 cu. decimeter = 1000 cu. centimeters = 61.02 cu. inches 
 1 cu. meter = 1000 cu. decimeters = 35.31 feet 
  

Approximate Conversion Factors 
To change To Multiply by To change To Multiply by

inches centimeters 2.540 ounce-inches newton-meters .007062
feet meters 305 centimeters inches 394
yards meters .914 meters feet 3J280
miles kilometers 1.609 meters yards 1.094
square inches square centimeters 6.451 kilometers miles .621
square feet square meters .093 square centimeters square inches .155
square yards square meters .836 square meters square feet 10.764
square miles square kilometers 2.590 square meters square yards 1.196
acres square hectometers .405 square kilometers square miles 386
cubic feet cubic meters .028 square hectometers acres 2.471
cubic yards cubic meters .765 cubic meters cubic feet 35315
fluid ounces milliliters 29.573 cubic meters cubic yards 1308
pints liters .473 milliliters fluid ounces .034
quarts liters .946 liters pints 2.113
gallons liters 3.785 liters quarts 1.057
ounces grams 28.349 liters gallons .264
pounds kilograms .454 grams ounces .035
short tons metric tons .907 kilograms pounds 2.205
pound-feet newton-meters 1.356 metric tons short tons 1.102
pound-inches newton-meters .11296    
      

Temperature (Exact) 
     

°F Fahrenheit 5/9 (after Celsius °C 
 temperature subtracting 32) temperature  
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This fine document...

Was brought to you by me:

   Liberated Manuals -- free army and government manuals

Why do I do it? I am tired of sleazy CD-ROM sellers, who take publicly 
available information, slap “watermarks” and other junk on it, and sell it. 
Those masters of search engine manipulation make sure that their sites that 
sell free information, come up first in search engines. They did not create it... 
They did not even scan it... Why should they get your money? Why are not 
letting you give those free manuals to your friends?

I am setting this document FREE. This document was made by the US 
Government and is NOT protected by Copyright. Feel free to share, 
republish, sell and so on.

I am not asking you for donations, fees or handouts. If you can, please 
provide a link to liberatedmanuals.com, so that free manuals come up first in 
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<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>
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Igor Chudov
http://igor.chudov.com/
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