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WARNING
ELECTRICAL SHOCK
Electric power furnished to the water heater can be hazardous to your life. Do
not work with live circuits.
WARNING
ELECTRICAL SHOCK
Disconnect power cords before performing any maintenance on the water heater and
the water pump.
WARNING
Do not operate the generator set without a suitable ground connection.
Electrical defects in the unit, load lines, or load equipment can cause death by
electrocution when contact is made with ungrounded system.
WARNING
ELECTRICAL SHOCK
Make certain the generator set is properly grounded before operating. Serious
and possible fatal shock may result from contact with components carrying current
while the bath unit is operating.
WARNING
EXPLOSION HAZARD
To eliminate the possibility of explosion and injury to personnel by the accumu-
lation of excess fuel vapors in the hot water heater combustion chamber during
emergency shutdown or failure of the electrical power supply, the following steps
will be taken before resuming normal operation:
a. Close burner fuel shutoff valve immediately.
b. Disconnect ignition electrodes at combustion chamber.

Cc. Restart unit and allow combustion chamber to be air purged for not less
than three minutes before shutdown.

d. Reconnect ignition electrodes and resume normal operation.
WARNING
PERSONAL INJURY
Do not direct compressed air against the skin. Do not use compressed air for

cleaning except where reduced to less than 30 psi (2.11 kg/cm®) and then only
with chip guarding and eye protection.



TM 10-4510-206-14

WARNING
FIRE HAZARD
Keep the fire extinguisher present, filled, and in operating condition so it can
be used immediately in case of fire. When the extinguisher is not in use, keep
it properly and securely mounted in its bracket on the baseboard.

WARNING

FIRE HAZARD
Do not permit oily waste or cleaning rags, oil, grease, fuel, rubbish or trash to -
collect around the bath unit as they create fire hazards.
WARNING
Fuel used with the bath unit is highly flammable and may be dangerous to human
life if handled improperly. Tighten all. fuel fittings firmly with a wrench to
prevent leaks. Recheck all fittings when water heater is operating to ensure no
fuel leaks with system under pressure.
WARNING
Use only fuel specified. Use of other fuels can cause injury or death to
personnel.
WARNING
FIRE HAZARD
Keep constant watch for fuel leaks during bath unit operation, as leaking fuel
may cause a fire hazard. Never refuel or handle gasoline or fuel oil when the
bath unit is in operation. If fuel is spilled, it may cause a fire hazard. When
refilling the fuel tank, do not smoke or use an open flame in the vicinity.

WARNING

Do not use any fuel container not specified. To do so may cause injury or death
to personnel or damage to equipment.

WARNING
PERSONAL INJURY
Do not throw water on fire caused by defective electrical equipment as shock may

result. Shut down the power source, and use carbon dioxide COz2 fire extinguish-
er, sand, or dirt to put out fire.
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WARNING
PERSONAL INJURY OR DEATH
Direct the exhaust fumes outside to ensure proper ventilation when operating the
bath unit in a shelter or in a confined enclosure. Exhaust fumes are posionous
and must not be inhaled by personnel.
WARNING
PERSONAL INJURY
Avoid coming in contact with the water heater exhaust duct during unit operation.
The duct becomes extremely hot during operation, and serious burns or body injury
may result from contact with the duct before it cools.
WARNING
DISEASE HAZARD
Operate the bath unit in conjunction with the water treatment procedures approved
by the major command surgeon when the bath unit is used in areas where
schistosomiasis is prevalent. Failure to do so may result in contacting
schistosomiasis, an infectious disease, which may prove detrimental to humans.
See TB MED 167. Position waste water drain so that waste water cannot re-enter
water heater and circulating system.
WARNING
Do not connect water heater to untested water supply. Contaminated water can
cause illness or death.
WARNING
FIRE HAZARD
Dry cleaning solvent, P-D-680 (Solvent), used to clean parts is potentially
dangerous to personnel and property. Do not use near open flame or excessive
heat. Flash point of solvent is 100°F to 138°F.
WARNING
PERSONAL INJURY
Dry cleaning solvent, P-D-680 (solvent) is potentially dangerous. Avoid repeated
or prolonged breathing of vapors and skin contact with liquid. Do not use near

open flame, arcing equipment, or other ignition sources. Use in well ventilated
area.

c/(d blank)
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HOW TO USE THIS MANUAL

How To-Use-This-Manual information describes the manual contents, format,
features, use, and value to its user.

In this manual (TM 10-4510-206-14), use the front cover locators and marked pages
to quickly find the parts of the manual shown on the cover. These portions of
the manual were chosen because they are used often. Inside, the manual has been
divided into chapters, sections, and paragraphs which are all numbered

sequentially.
FINDING THE INSTRUCTIONS YOU NEED

1. How do you start?
Look at the front cover of this manual. On the right side you will find the

listing “Equipment Description and Data”. It tells you to go to You
must familiarize yourself with your portable bath unit before beginning any

task.

2. What do you do if you have a failure?

Look at the troubleshooting table and find your symptom. If, for example, the
water pump fails to deliver water, you will find the symptom in [fable 3-T] item 6.

3. How do you fix a problem?

Follow the instructions in the troubleshooting table. Follow the procedure
until the problem is fixed.

4. What if these procedures still do not fix the problem?

Take the unit to the next higher level of maintenance for repair.

v/(vi blank)






TM 10-4510-206-14

1. SHOWER STAND 7. FUEL FEED AND RETURN HOSE ASSEMBLIES
2. WATER HOSE ASSEMBLIES 8. POWER CABLE ASSEMBLY

3. MIXING VALVE ASSEMBLY 9. WATER PUMP HEATER HOSE ASSEMBLY

4. WATER HEATER 10. WATER PUMP

5. FILL VENT ASSEMBLY 11. SUCTION HOSE ASSEMBLY

6. FUEL CONTAINER 12. SUCTION STRAINER ASSEMBLY

BATH UNIT MAJOR COMPONENTS

1-0



TM 10-4510-206-14
TO 40P1-6-2-1

CHAPTER1

INTRODUCTION

This chapter contains general information and equipment data for your Portable

Bath Unit.

Section |I. GENERAL INFORMATION

1-1. SCOPE

Type Of Manual: Operator, Organizational, Direct Support, and General Support
Maintenance.

Model Number and Egquipment Name: PBU-100 and HEI-Automated Multi-head
Portable Bath Unit.

Purpose of Equipment: Provides warm water for personnel to shower in the
field.

1-2. MAINTENANCE FORMS AND RECORDS

Department of the Army forms and procedures used for equipment maintenance
will be those prescribed by DA PAM 738-750, The Army Maintenance Management
System (TAMMS) .

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

Department of Army regulations and procedures for destruction of defense
equipment to prevent enemy use will be those prescribed in TM 750-244-3,

Procedures for Destruction of Equipment to Prevent Enemy Use (Mobility
Equipment Command).

1-4. PREPARATION FOR STORAGE OR SHIPMENT

Refer to|[ Chapter 4] Section VI.
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1-5. OFFICIAL NOMENCLATURE, NAMES, AND DESIGNATIONS

NOMENCLATURE CROSS-REFERENCE LIST

Common Name Official Nomenclature

Bath Unit Automated Multihead Portable Bath Unit
PBU-100 and HEI-100

Water Heater Water Heater Assembly
Water Pump Water Pump Assembly
Accessories Hose Assemblies

Power Cable Assembly
Shower Stand Assembly
Water Pump Suction Strainer Assembly

1-6. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).
If your portable Bath Unit needs improvement, let us know. Send us an EIR.
You the user, are the only one who can tell us what you don't like about your
equipment. Let us know why you don't like the design. Put it on an SF 368
(Quality Deficiency Report). Mail it to us at Commander, US Army Aviation and
Troop Command, ATTN: AMSAT-I-MDO, 4300 Goodfellow Boulevard, St. Louis, MO
63120-1798.
Section Il. EQUIPMENT DESCRIPTION AND DATA
1-7. EQUIPMENT DESCRIPTION, CAPABILITIES, AND FEATURES
Characteristics
Portable
Provides warm water to three shower stands
Shower heads individually controlled
Capabilities and Features
Pumps and strains water from any source
Units easily setup and maintained
Fueled from oil drum or gas can
1-8. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
A. SHOWER STAND ASSEMBLY. Each of the three shower stand assemblies is
equipped with three shower heads. Each shower head has a valve to

control the water flow. A curtain is supplied to enclose each
shower head.

1-2 Change 7
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WATER HOSE ASSEMBLY. Five 1-inch (25.4 mm) ID hoses, each measuring 7
1/2-feet (2.29 meters). The hoses interconnect the water pump assembly,
water heater assembly, mixing valve assembly, and three shower stand
assemblies.

MIXING VALVE ASSEMBLY. The mixing valve assembly mixes hot water from
the water heater and cold water from the water pump and water source

to provide heated water to the shower stands at approximately 105°F
(40.5°C).

WATER HEATER. The water heater is a self-contained, liquified
fuel-fired boiler that heats water supplied by the water pump. The
major subassemblies or components that make up the water heater are
water vessel, burner assembly, blower assembly, control box assembly,
sight glass assembly, and transformer and ignition cables.

DRUM FILL ADAPTER ASSEMBLY. The drum fill adapter assembly can be

used with either a 55-gallon (208.2 liter) fuel drum or a 5-gallon (18.9
liter) gasoline can. Fuel level can be visually checked and refueled
without disconnecting fuel lines.

FUEL CONTAINER. The fuel container may be either a 55-gallon (208.2
liter) fuel drum or a 5-gallon (18.9 liter) gasoline can.

FUEL FEED AND RETURN HOSE ASSEMBLIES. Flexible hoses provide supply
and return fuel between the fuel storage container and fuel pump
assembly on the water heater.

POWER CABLE ASSEMBLY. The power cable assembly consists of two cables |
that extend from the power source to the Bath Unit. The short cable
connects to a 208 V, 3-phase power source. The long cable connects co

the short cable, water heater, and water pump.

WATER PUMP-HEATER HOSE ASSEMBLY. One 1 1/2-inch (38.1 mm) ID hose
measuring 6-feet (1.52 meters) connects the water pump to the water
heater.

WATER PUMP. The water pump draws water from the water source through
the intake hose and in-line strainer and supplies it through a discharge
line to the water heater.

SUCTION HOSE ASSEMBLY. One 1-inch (25.4 mm) ID hose measuring 25 feet
(7.62 meters) connects the water supply to the water pump.

SUCTION STRAINER ASSEMBLY. The suction strainer assembly is connected

to the suction hose assembly. It prevents leaves and debris from
entering the water system.

Change 1 1-3
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€ MIXING VALVE
ASSEMBLY

E DRUM FILL
ASSEMBLY

JWATER | WATERPUMP  H POWER G FUEL FEED F FUEL
PUMP HEATER HOSE CABLE AND RETURN CONTAINER
ASSEMBLY ASSEMBLY HOSE ASSEMBLIES

K SUCTION HOSE
ASSEMBLY

L SUCTION STRAINER
ASSEMBLY
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1-9. EQUIPMENT DATA

Bath Unit

Weight (crated).

Volume (crated).

Electrical
Voltage
Power .

Fuel

Type

Consumption
Water Heater

Dimenslons:

Length.

Height
Width. . . . . . . .
Weight (approximate) .
Capacity (water)

Blower and Fuel Pump Motor

Power Rating.
Speed.

Water Pump

Type

Dimensions:
Length.
Height .
width. . . . . . . .
Weight (approximate)
Rate Capacity.
Motor

power rating
Speed.

Fuel Pump

Type. .
Pressure.

Shower Stand

Number.
Nozzles Each.

TM 10-4510-206-14

1065 pounds (483.1 kg)
74.9 ft°(2.12m°)

208 vat, 3-phase, 60 Hz
1.2 kW at 5.7A

. #1 or #2 commercial fuel oil,
VV-F800, diesel or any type of
gasoline.

5 gallons (18.93 liters)/hour

52 inches (132 cm)

47 inches (122cm)

27 inches (69 cm)

465 pounds (210.92 kg)
23.7 gallons (89.7 liters)

. 1/3 horsepower (249w)
.3450 rpm

Centrifugal, self-priming
(after initial priming)

. 31 inches (78 cm)
.19 -1/2 inches (50 cm)

15-3/4 inches (40 cm)
70 pounds (31.75 kilograms)
20 gallons (75.7 liters)/minute

. 3/4 horsepower (560 W)
.3450 rpm

.1-stage gear
0-150 psi (0-1034kPa)
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Height . . . . . . . . . . . . . . . .82 inches (208 cm)
Water Discharge. . . . . . . . . . . . 2.2 gallons (8.3 L)/min.

Water Pump to Heater Hose Assembly

Number. . . . . . . . . . . . . .. .1
Length. . . . . . . . . . . . . . . . 5 feet (1.52m)
Diameter. . . . . . . . . . . . . . . 1 1/2 inch (38.1 mm) ID

Interconnecting Water Hose Assemblies

1 inch (254 mm) x 7 1\2 feet (2.3 m)
1 inch (254 mm) x 25 feet (7.62 m)

Fire Extinguisher

Type. . . . . . . . . . . . . . . . . Carbon dioxide
Capacity. . . . . . . . . . . . . . . 5 pounds (2.268 kg)
Weight (empty) . . . . . . . . . . . . 10 7/8 pounds (4.93 Kkg)
Weight of Horn . . . . . . . . . . . . 1/8 pound (.0.057 kg)
Total Weight . . . . . . . . . . . . . 16 pounds (7.26 Kkg)
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1-10. SAFETY, CARE, AND HANDLING

a. General. New nine-shower head Bath Units are preserved, packaged, and
crated to meet military requirements for domestic shipment. The unit is shipped
with all attachments and equipment necessary for normal operation.

WARNING

Have all personnel clear the area before lifting the water
heater.

b. Unloading Instruction. The crated water heater may be lifted by using a
fork, lift, crane, or other lifting device capable of lifting 1065 (483 kg) pounds
safely. If a crane is used, arrange slings under packing crate carefully to ensure
crate ‘will not tip. If a fork lift is used, slide fork lift blades directly under
crate between skid blocks.

c. Uncrating. Carefully uncrate unit, being sure not to damage water
heater components. If the unit is to be recrated, exercise care to prevent
damage to crating material.

WARNING

Clean up area and dispose of all packing material. Do not
leave nails and other debris scattered around area.

d. Unpacking. Unpack all small components packaged and stored around the
water vessel. These components can easily be lifted and removed from the packing
skid by one or two persons. Then remove the water vessel assembly. It can be
lifted and transported with a fork lift. Be sure to insert the fork lift arms
completely through the water vessel skid before attempting to lift it.

NOTE

Be sure all components are accounted for. Check all
packaging material for loose parts before discarding.

e. Servicing. Remove all protective compounds and covering such as waxed
paper, waterproof tape, and barrier material and tape. Using dry wiping cloths,
remove all preservatives and greases from unpainted, threaded, or exposed
surfaces.

f. Inspection.

(1) Unwrap and examine separately wrapped items to ensure they are in
serviceable condition.

(2) Visually inspect all components for damage. Check for dents,
cracks, broken parts, and loose or kinked connections

1-7
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(3) Check all instruments for damage.
(4) Check [appendix C] and ensure that all parts have been supplied.

(5) Report any deficiencies or damaged parts to the proper authority.

1-8
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Section 111. TECHNICAL PRINCIPLES OF OPERATION

1-11. DESCRIPTION

The 9-shower head Portable Bath Unit is a liquid-fuel fired water heating device
that supplies warm water to each of the shower nozzles. The Bath Unit is
equipped with the necessary hoses (1, 2, and 3), water heater (4), water pump
assembly (5), mixing unit (.6), and shower stands (7) to supply all the warm water
needed for operation. The water pump draws water through the suction strainer
(8) and the hose from the water source (2) and forces it through the discharge
hose (3) to the water heater. The water heater raises the temperature of the
incoming water and maintains it at the desired temperature. The heated water is
then forced through one discharge hose (1) to the mixing unit (6) where it is
mixed with cold water to provide water at the desired temperature to shower
heads.

The electric power (1.2 kW at 5.7 amps) required to operate the Bath Unit should
be supplied by a self-contained portable 3 kW, 60-Hz, 208 V, 3-phase power
generator source. All electrically operated components of the Bath Unit are
grounded through a fifth wire incorporated in the power cables (9 and 10).

7 ] 7 1 7
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CHAPTER 2

OPERATING INSTRUCTIONS

This chapter tells you how to setup and operate the portable Bath Unit. The
chapter includes the following sections:

SECTION | Description and Use of Operator’'s Controls and Indicators
Il Operator Preventive Maintenance Check and Service
[l Operation Under Usual Conditions
IV Operation Under Unusual Conditions

V Operation of Auxiliary Equipment

Section |. DESCRIPTION AND USE OF OPERATOR'S CONTROLS AND INDICATORS

2-1. GENERAL

This section tells the operator how to use various controls and instruments of
the Bath Unit. The Bath Unit controls are located on the water heater and water
pump To ensure that the equipment is ready for operation at all times, it must
be inspected systematically (as outlined in Section Il of this chapter) before
operation, during operation, and after operation so that defects may be
discovered and corrected before they result in serious damage or failure. The
necessary preventive maintenance checks and services (PMCS) will be performed
before operation. Defects discovered during operation of the unit will be
noted, and correction made as soon as operation has ceased. Stop operation
immediately if a deficiency is noted during operation which would damage the
equipment. After operation, the necessary PMCS will be performed. Report
defects or unsatisfactory operating characteristics beyond the scope of the
operator to organizational maintenance at the earliest opportunity.

2-1
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CONTROLS AND INDICATORS

Key Control or Indicator Function
1 Hot Water Output Valve [ Controls hot water output from the water
heater to the mixing valve.
2 Water temperature Gage Indicates temperature of water inside water
heater.
3 High Limit Control Preset at the factory. Operates when operating
control (4) fails. Deactivates fuel solenoid
valve when water temperature exceeds 190°F
(88'C) turning off fuel to the water heater.
4 Operating Control Calibrated for water temperature from 0 to
250°F (-16 to 121°C). Controls water heater
burner to maintain water temperature between
160 and 210°F (71 and 99°C) .
5 Load Limit Switch Controls all electrical power to the water
heater. Before PBU100442, provides overload
protection to protect motor, ignition
transformer, and electrical controls.
6 Fuel Pressure Gage Indicates pressure of fuel supplied to the
burner. (Normal indication is 100 psi 690kPa).
7 Fuel Shut Off Valve Controls fuel flow to burner. 1. Clockwise
rotation closes valve. 2. Counterclockwise
rotation opens valve,
8 Blower Shutter Controls amount of air to burner. 1. Turned
downward increases air to burner. 2. Turner
upward decreases air to burner.
9 Combustion Chamber Enables operator to visually check combustion
Sight Glass Sight Glass in combustion chamber.

10 Burner Assembly Sight Enables operator to visually check electrodes
Glass spark gap to see if they are firing.

11 Motor Contactor Overcurrent reset devices that break the

Reset (On Model PBU-100
before serial number
PBU100442 and for Model
HEI-100)

circuit to each of the blower motor three-
phase windings, if motor inputs are
overloaded.
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1A
Model PBU-100, before serial number

PBU100442 and for Model HEI-100

Model PBU-100,Serial Number
PBU100442 and subsegquent
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M BATH UNIT CONTROLS AND INDICATORS
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11A

12

13

14

15

16

17

18

19

20

21

Motor Contactor Reset

(Model PBU-100 Serial
Numbers PBU100442 and

subsequent)

Flame Safeguard Control
Reset

Buzzer

Hour Meter

Shower Nozzle Control
Valve

Mixing Valve
Temperature Control

Mixing Valve Outlet
Temperature Gage

Water Pump Motor Switch

Low Water Probe and
Relay

Relief Valve

Blower Motor Overload
Reset

Overcurrent reset devices that break the

circuit to each of the blower motor three-
phase windings, if motor inputs are
overloaded.

Lockout switch for flame safeguard control
system. When pressed, resets electrical
circuit to initiate ignition of flame in water
heater combustion chamber.

Sounds when Flame Safeguard Control Reset
needs resetting.

Indicates cumulative time burner has been in
operation to allow maintenance at specific
time intervals.

Controls water flow from shower nozzles.

Controls mixing valve water outlet
temperature.

Indicates temperature of water going to shower
stands.

Controls power to water pump.

Shuts off burner and sounds alarm when water
level in heater is below minimum specified
level (approximately two gallons).

Valve opens automatically when pressure in
water heater exceeds 60 psi to relieve excess
pressure.

Overload protection to protect motor. (Located
on far side of motor).
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Section 1l. OPERATOR'S PREVENTIVE MAINTENANCE CHECKS AND SERVICES (PMCS)
2-2. GENERAL

a. Before You Operate the Bath Unit. Always keep in mind the CAUTIONS and
WARNINGS.  Perform your “before™ (B) PMCS.

b. While You Operate. Always keep in mind the CAUTIONS and WARNINGS.
Perform your “during” (D) PMCS.

C. After You Operate. Organizational personnel will perform PMCS after (A)
operation.

d. If Your Equipment Fails to Operate. Troubleshoot with proper equipment.
Report any deficiencies using DA Form 2407, see DA PAM 738-750.

2-3. PMCS PROCEDURES

a. General. The PMCS procedures are contained in_table 2-1 below. They
are arranged in logical sequence requiring a minimum amount of time and motion on
the part of the persons performing them and are arranged so that there will be
minimum interference between persons performing checks simultaneously.
b. Item Number Column. Checks and services are numbered in chronological
order regardless of interval. This column is used as a source of item numbers
for the “tv Number” column on DA Form 2404, Equipment Inspection and Maintenance
Worksheet, in recording results of PMCS.

Interval Columns. The columns headed “B”, “D”, and “A” contain a dot
(*) opposite the appropriate check. Thus, if a given check is performed before
operation, a dot is placed opposite the checks in the “B” column, if the check
is made after operation, the dot is placed in the column headed “A”, and if the
same check is made in two or more periods, a dot is placed in each applicable
column .

d. Item To Be Inspected Column. The items to be inspected are identified
by a few words, usually the common name.

e. Procedures Column. This column contains a brief description of the
procedure by which the check is to be performed. It contains all the information
required to accomplish the checks and services, including appropriate tolerances,
adjustment limits, and instrument and gage readings.

f. Equipment Is Not Ready/Available If Column. This column contains the
criteria which will cause the equipment to be classified as not ready or not
available because of inability to perform its primary mission.

. Perform weekly as well as before operations if you are the assigned
operator and have not operated the item since the last weekly or if you are
operating the item for the first time. See paragraph 3.5.2.2c, MIL-M-63036.

h. Leakage definitions for operator/crew PMCS shall be classified as
follows:

2-5
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Class 1 Seepage of fluid (as indicated by wetness or
discoloration) not great enough to form drops.

Class 11 Leakage of fluid great enough to form drops but
not enough to cause drops to drip from the
item being checked/inspected.

Class 111 Leakage of fluid great enough to form drops
that fall from the item being checked\inspected.

CAUTION

e Euipment operation is allowable with minor leakages (Class 1
or 11). Of course, you must consider the fluid capacity in the
item/system being checked\inspected. When in doubt, notify
your supervisor.

e When operating with Class 1 or Class 11 leaks, continue to check
fluid levels as required in your PMCS.

® (Class 111 leaks should be reported to your supervisor or organi-
zational maintenance.
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TO 40P1-6-2-1
Table 2-1. Preventive Maintenance Checks and Services
Location
Item Item to Not Fully
No Interval Check/ Procedure Mission
’ Service Capable if:
(€N 2
t2
1
Power Cable Check insulation (1) for cracks Defective power
Assembly or damage and loose or damaged cable.
connectors (2).
1 Before
Suction Check strainer (3) at point of Clogged or
Strainer water intake. Clear obstructions. damaged strainer.
2 Before

Change 6 2-7
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Table 2-1. Preventive Maintenance Checks and Services - Continued
Location
Item Item to Not Fully
No Interval Check/ Procedure Mission
) Service Capable if:
Water Pump Inspect electric motor (4) for Moter is loose.
Assembly obstruction to ventilation and
3 Before for loose mounting. Clear
obstructions.
Water Heater
4 Before Smoke Stack & Inspect smoke stack and guard Defective or
Guard Assembly| assembly (5) for tight connections, damaged exhaust
damage, or foreign material lodged system.
in pipes.
2-8  Change 6
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TO 40 P1-6-2-1
Table 2-1. Preventive Maintenance Checks and Services - Continued
Location
Item Item to Not Fully
No Interval Check/ Procedure Mission
’ Service Capable if:
7
6
8
N
10 [ 11
11
S Before Sight Glass Inspect sight glass assembly (6) Glass is missing
Assembly and combustion sight glass or broken.

assembly (7) for broken or

missing glass.

Be sure sight glass assemblies

are secure and clean.
6 Before Ignition Inspect ignition cables (8) for Cables are

Cables crushed, broken, or loose cables. - crushed or

Secure loose cables. broken.

7 Before Fuel Pressure Inspect fuel pressure gage (9) Gage is damaged

Gage

for broken glass, damaged

indicator, and insecure mounting.

or not secure.

Change 6 2-8.1
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Table 2-1. Preventive Maintenance Checks and Servicess - Continued
Location
ltem Item to Not Fully
NoO Interval Check/ Procedure Mission
' Service Capable if:
Water Heater
(continued)
8 Before Fuel Shutoff Place fuel shutoff valve (10) in Valve leaks or
Valve the open position and check for does not operate
catching, binding, or leaking. properly.
NOTE
Valve closes: clockwise.
Valve opens: counterclockwise.
9 Before Fuel Lines Inspect fuel lines (11 ) for leaks Fuel lines are
and for kinked or crushed lines. leaking or
damaged.
Mixing Valve
10 Before Mixing Valve Inspect mixing valve (12) for Valve is damaged
loose, damaged, or leaking or leaks.
fittings.

2-8.2 Change 6
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Table 2-1. Preventive Maintenance Checks and Services - Continued
Location -
it Item to Not Fully
Nem Interval Check/ Procedure Mission
0. Service Capable if:
Water Heater
Smoke Stack
and Guard
Assembly
11 During Smoke stack and guard assembly (1 [ Shutter is
Check exhaust gases for light damaged or
heat haze. If haze is present, cannot maintain
depress spring-loaded rivet (14) clear exhaust.
on blower shutter ( 15) and adjust
Q shutter up or down until exhaust
12 During Temperature Check temperature gage (16) for Proper tempera-
Gage operating temperature. Maintain ture cannot be
160 °F(71°C)to 190°F(88°C). maintained.

Change 6 2-8.
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Table 2- 1. Preventive Maintenance Checks and Services - Continued
Location
ltem ltem to Not Fully
NO Interval Check/ Procedure Mission
' Service Capable if:
13 During Fuel Pressure Check fuel pressure gage ( 17) for Proper pressure
Gage operating pressure. Maintain 90 psi | cannot be
(620 kPa) to 100 psi (690 kPa). maintained.

14 During Fuel Lines Inspect all fuel lines (18) for Fuel lines are
leaks and for kinked or crushed leaking or
lines. damaged.

Mixing Valve
& 20
15 During Temperature Inspect temperature gage (19) for Gage is loose
Gage broken glass, damaged indicator, or damaged.
or loose fitting.

16 During Mixing Valve Inspect mixing valve (20) for Valve is damaged
loose, damaged, or leaking or leaks.
fittings.

Shower Stand
Assembly
17 During Shower Heads Check for defective shower Damaged or
heads (21 ) and couplings (22). clogged shower
heads or leaking
connectors.
- 24
23
18 After Water Hose Check hoses (23) and connections Leaking or
Assemblies (24) for cracks, leaks, or damaged hose or
collapsed lines, connections.
2-8.4 Change 6
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Table 2-1. Preventive Maintenance Checks and Services - Continued

T 1

Location
ltem to Not Fully

Procedure Mission
Check/ Capable if:

I}\?m Interval .
0. Service

Water Pump
Assembly

19 After Petcock Valve Inspect petcock valve (25) to
ensure valve is in the open

position to drain excess water
from pump.

NOTE
Valve closes: clockwise.
Valve opens: counterclockwise.

Change 6 2-8.5/(2-8.6 blank)
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Section 111. OPERATION UNDER USUAL CONDITIONS

2-4.  GENERAL

This section tells you how to assemble and prepare the Bath Unit for use, make
initial adjustments and checks, operate the Bath Unit, and prepare the Bath
Unit for movement.

2-5.  SELECTING A SITE TO SET UPBATH UNIT

ARNIN

Do not connect water heater to untested water supply.
Contaminated water can cause illness or death.

NOTE

Without a pasteurization kit, the water source must be
approved by the unit surgeon. See safety precautions on
inside cover page.

Select a site beside a stream. Locate the Bath Unit so that drainage from the
shower area is carried downstream or downhill from the suction hose strainer to
prevent waste water from being drawn back into water source. If this
arrangement is not possible, dig a ditch or build a dike around the shower
stands to allow waste water to drain away from the water source. If a
pressurized water source is to be used, discharge the water into an open
reservoir before it is drawn into the bath system to prevent straining the
water pump unduly.

2-6.  UNPACKING THE BATH UNIT

Upon receipt, the Bath Unit may be packaged in wooden containers or commercial
packaging materials. If the unit is wrapped commercially, unpack equipment
carefully. Make sure all items are accounted for before discarding wrapping
materials. If the Bath Unit is packaged in wooden containers, uncrating
procedures are required. The bottom of the wooden containers are constructed
to form a skid that can be used to slide the Bath Unit for short distances.
This skid also allows handling of the Bath Unit by slings or forklift truck.
Use care when attaching slings to the container. Make sure the container
balances evenly, and slings are correctly positioned before lifting to
uncrating site.

CAUTION

Handle reusable containers carefully to prevent damage.

Change 4 2-9
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2-6. UNPACKING THE BATH UNIT (CONT' D)
a. Unlatch lid (1) and renove from base (2).
b. Unbuckle strap (3) and lift snmoke stack (4) out of container
¢c. Renove water strainer (5) and fill vent assenbly (6) by lifting out
d. Renove electrical cable assenblies (7) and hose assenblies (8).

e. Loosen three screws (9) securing support brace (10) and [ift mxing
valve (11) out. Lift water punp (12) out.

I f. Unlatch and open lid (13) on container No. 2. Renove three w nd
screens (14) and vinyl bag (14A).

g. Unbuckl e two straps (15) and renmove shower head assenblies (16) with
attached soap tray (17).
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2- 6. UNPACKING THE BATH UNIT (CONT' D)
h.  Renove 1 inch hoses and 1 1/2 inch hose (18) from under shelf.
i.  Renove twelve shower head legs (19) from bottom of container.
NOTE

If 3/8-inch wench is not available, contact
organi zational maintenance to remove water heater crate.

. Serial nunmbers PBU100442 and subsequent are shipped with crated water
heaters. Renove crate by renoving the eight 3/8-inch bolts securing the two
sides of the crate to the skid. Renmove front panel , and slide rest of crate
off the skids. Retain crate, bolts, and panel for re-use.

k. Visually check for damage.

3/8 INCH BOLTS
{4 ON EACH SIDE)

Change 4 2-10.1/(2-10.2 bl ank)
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2-6. UNPACKING THE BATH UNIT (CONT' D)

1. Disconnect fuel return hose (20) and fuel suction hose (21) from
hol der .

QGO0 Q0 0000.0 5) QQOQ‘ ooogoo- o

[*}
0 G0 Q0 OOGR B0 BV VL OLAL COGL GO 0000\ §

000009 °'

PO
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2-7.  SETTING UP BATH UNIT
Use the followi ng procedures to set up the Bath Unit.
CAUTI ON

To prevent equi pment danage, be sure that hose
couplings are free of dirt or foreign matter and that
coupling gaskets are in place before coupling hoses.

a.  Connect suction hose strainer (1) to male end of 25-foot |-inch water
hose (2) and secure coupling |ocking levers (3).

b. Connect female end of water hose (4) to water punp suction port (5).

c. place water punp (6) on level surface approximately 20 feet from water
source. Be sure suction lift does not exceed 15 feet.

d. Place suction hose assenbly and strainer into water source using one of
two met hods:

(1) Place strainer (1) on nound of stones or gravel and make large pile
of stones upstream from strainer to divert debris from strainer

(2) Build a tripod using tree branches and suspend strainer from
tripod. Build a barrier using tree branches upstream from strainer to prevent
| eaves, weeds or other debris fromentering the strainer.

e. Place water heater (7) on level ground approximately 5 feet from water
punp (6). If possible arrange suitable shelter or wind break for water heater
(7) to conserve fuel

mp
7)

f. Connect male coupling of 1 1/2 inch water hose (8) to water punp (6)
and connect female end of hose to water heater (7) intake.

2-12



2-7.  SETTING UP BATH UNIT (CONT' D)

g. Connect female end of 7 1/2 foot 1 inch water hose (9) to water heater
(7) and male end of hose to HOT fitting (10) on mxing valve (11).

h. Connect male end of 7 1/2 foot 1 inch hose (9) to water punp outlet (12)
and female end of hose to COLD fitting (13) of mxing valve (11).

I.  Erect shower stand (14) approximtely 20 feet from mixing valve (11).
Connect sections of shower stand assenbly using 7 1/2 foot 1 inch Water hose (9).
Install cap (15) on shower stand end connector

Connect female end of 25 foot 1 inch water hose (16) to MXED fitting
(17) of nmixing valve (11). Connect male end of hose to female fitting (18) of
shower stand ?14).

k. Install elbow (19) on water heater (7) with a slight turn to right to
seat pinin slot.

l. Insert snoke stack and guard assembly (20) through bracket (21) onto
el bow (19).

m Tighten screw (22) on bracket (21) to secure snoke stack and guard
assenbly (20).

2-13
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2-7.  SETTING UP BATH UNIT (CONT’ D)
) n. Place fuel container (23) approximately five feet from water heater
VWARNI NG

Fuel used with the Bath Unit is highly flamable and may
be dangerous to human life if handled inproperly.

Tighten all fuel fittings firmy with a wench to prevent
leaks. Recheck all fittings when the water heater is
operating to ensure no fuel leaks with the system under
pressure.

0. Screw drumfill adapter (24) into fuel container.

p. Connect fuel line (25) frompunp filter (29) to suction fitting (26) on
drum fill adapter assenmbly (24).

q. Connect fuel line (27) from punp (30) to return fitting (28).

2-14
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CAUTI ON

| f power source does not have a female connection
fitting the male end of the long power cable, then the
short power cable nust be wired to the source by
organi zati onal naintenance personnel qualified to
performelectrical installations. Refer to draw ng
number 6-1-8222, dhapter 6, |section IIl. Ensure that

procedures in[paragraph 2-7.1]are followed to verify
correct wiring connections

r.  Connect cable assenbly (31) to water heater (7), water punp (6) and to
power source

ARNIN

Use only specified fuel. Failure to do so may result in
injury to personnel or equipnent.

CAUTI ON

Lack of lubrication may cause punp danage when strai ght
gasoline is used as fuel. To avoid failure, 1 quart of
oil nust be mxed with each 5 gallons of gasoline used

(See [paragraph 3-1.])

Change 4 2-15
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s. Fill fuel container (23) with approved fuel as follows:

MOGAS MIL-G-3056 All Grades
AVGAS MIL-G-5572 All Grades
Diesel VV-F-800 DF-A, DF-1, DF-2
Jet MIL-T-5624 Jp-4, JP-5

Jet MIL-T-83133 ey Jpr-8

Fuel 0il No. 2 &7 \ Commercial
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2.-7.1.  PRELI M NARY SERVI CI NG AND ADJUSTMENTS OF EQUI PMENT

CAUTI ON

Performthis procedure whenever the Bath Unit is set up
at a new | ocation or whenever any maintenance to the
Bath Unit is done involving disconnection/reconnection

of electrical wiring. Failure to do so could result in
damage to punmp notors

a. Ensure power cable assenbly is connected to a 208 vat, 3-phase, 60 Hz
power source

b. Note direction of arrow (1) on water punp motor (2).

¢c. Quickly turn water punp switch (3) on and off, and i mediately check
the rotation of the fins inside the motor. The fins can be seen through the

mot or casing (4)

d. If the water punp is not rotating in the same direction as the arrow,
contact organizational naintenance to reverse any two of the leads at the notor

junction box (5) [(paragraph 4-13d).

Change 4 2-16.1
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2.-7.1. PRELIMINARY SERVICING AND ADJUSTMENTS OF EQUIPMENT

e. When water pump is rotating properly, perform start-up procedures in

paragraph 2-9,| and operate water pump until the water heater (1) is full of

water.

f. When the water heater is full, note direction of arrow (2) on the
water heater blower and fuel pump motor.

Quickly turn load limit switch (3) on water heater control box
assembly on and off, and immediately check rotation of fins on blower and fuel

pump motor (4).

h. If blower and fuel pump motor is not rotating in the same direction as
the arrow, contact organizational maintenance to reverse any two of the power
input leads from the control box plug (5) to the load limit switch[(paragraph
4-13¢).

i. Proceed fo_paragraph 2-10, Operating Procedures, only when the water
pump and blower, and fuel pump motors have demonstrated proper rotation.

oooo| §
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2-8. PREPARATION FOR USE

Before you start the Bath Unit, go to Section 11. Operator's Preventive
Maintenance Checks and Services (PMCS) and do the “Before Operation” checks in
the table and then proceed as follows:

a. Make certain water heater load limit switch (1) is turned to OFF.

b. Make sure that manual fuel valve (2) is closed.

2-17
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2-8. PREPARATION FOR USE (CONT'D)

C. Press reset button (3) to ensure that flame safeguard control (4) is not
locked out.

d. Open blower shutter (5) approximately half way.

I e. Open fuel pump primer plug (6) and fill fuel pump with fuel. Replace
plug.

4
ol
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2-8.  PREPARATI ON FOR USE ( CONT' D)

of

f.  Make sure that one end of hose (7) is connected to supply fitting (F))
12

fuel filter (9) and to fitting (10) on vent (11). Connect return-fuel line
to drumfill adapter (11).

VWARNI NG

Exposed fuel and fuel vapor can ignite or explode
resulting in possible serious injury and even death.
Qbserve proper safety precautions when servicing the fuel
system  Ensure that the water heater is cold before
servicing the burner.

NOTE

The operator nust periodically monitor the level of the
fuel supply. The fuel container should be kept as ful
as possible to reduce water condensation. The frequency
of refueling is dependent on the size of the fuel
container. Excessive water in the fuel supply will
decrease heater efficiency and corrode both the chanber
and the burner

0. Check to see that all water lines are connected

h. Be certain that water heater drain cock (13) is closed.

~
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2-8.  PREPARATI ON FOR USE ( CONT’ D)

I.  Check to be sure that snmoke pipe el bow (14), the two |engths of snoke
pi pe guard assenbly (15) and snoke pipe (16) are securely installed.

P00
00¢
m.
/
\
N

O

QK

00 0L 00 06 00 OO

U U DUk OO L0 RO LOL

QU

0 90 0900 00
(3

OC

16

14

2-20



TM 10-4510-206- 14

2.-9.  START-UP PROCEDURES

a. Performall procedures in_paragraph 2-8]

b. Turn off load limt switch (1) and connect power cable (2) to power
sour ce.

c. Cose fuel valve (3) by turning to right.

d. Remove plug (4) and fill coupling (5) with water. Replace plug (4),
and close valve on water punp.

e. Open faucet (5A), and turn water punp switch (5B) on. As soon as
water flows out faucet, close faucet and turn off punp swtch.

Change 4  2-21
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2-9.  START- UP PROCEDURES ( CONT’ D)

f. Open fuel valve (3? and turn load limt switch (1) and power source on.
Fuel pressure gage (6) should show 100 psi (690kPa).

g. Viewignition spark through sight tube (7) after power turn on.

h. Wit seven seconds and view conbustion through sight tube (8).
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TO 40P1-6-2-1

2-9. START-UP PROCEDURES (CONTD)

i. If combustion does not occur after an additional 12 second wait, buzzer
(9) sounds and ignition spark shuts down.

Wait two minutes after buzzer sounds and press safety reset button
accordance with

(10). If combustion still does not occur, troubleshoot in
[paragraph 3-3]

Change 72-23
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2.-9. START-UP PROCEDURES (CONT'D)

k. After start-up, exhaust gasses from exhaust stack (11) should be
transparent and smokeless. If smoke is present, slowly open air band (12) on
blower assembly (13) until exhaust gasses are transparent and smokeless. ( See

step 1, below.)

The water heater is now in automatic operation.

2-24 Change 4
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2.-9. START-UP PROCEDURES (CONT'D)
NOTE

Varying the air band position adjusts the ratio of air
to fuel. Normal vibration of the water heater may
change the air band adjustment. Check frequently for
the presence of smoke.

1. If smoke is visible, adjust air band as follows:
(1) Press rivet (14) on air band (12).

(2) Shift air band adjustments tabs (15) downward while observing
smoke.

(3) Open air band (12) until smoke is no longer visible.

NOTE

Open air band only as wide as needed to stop visible
smoke. Do not open air band wider than needed. This
prevents dirt from entering system and corrosion and
carbon buildup.

m. Turn off load limit switch (1). |

Change 4 2-25
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2-10. OPERATING PROCEDURES

Perform the start up procedures (paragraph 2-9) to ensure that the equipment is

in good working condition. Perform the following procedures for normal
operation.

a. Turn off water heater outlet valve (I).
b. Turn on fuel valve (2).

c. Turn on load limit switch (3).

d. Turn on water pump (4), and open valve.

e. Wait until water temperature gage (5) shows 160°F (71°C) and turn on
water heater outlet valve (1).

f. Turn on shower nozzle (6).

Observe mixing valve outlet temperature gage (7). If water

temperature is incorrect, adjust water temperature control (8) to desired water
temperature.

< -
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2-11. SHUTDOWN PROCEDURES

TM 10-4510-206-14

Perfrom the shutdown procedures after normal use or when the equipment will not

be used for an extended period.

a. Turn off fuel valve (1).

b. Turn off load limit switch (2).

C. Turn off water pump (3).

2-27
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2-11. SHUTDOWN PROCEDURES (CONT'D)

If there is a danger of the Bath Unit freezing, perform the following
procedures.

d. Disconnect and drain all water hoses (4).

e. Open drain cock (5) on the water pump (6) by turning to left and tilt
water pump on end to let water drain out.

f. Reach under water heater and open drain cock (7) by turning to left.

2-28
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2-11. SHUTDOWN PROCEDURES (CONT'D)

If the Bath Unit will not be used for five days or more, perform the following
procedures.

Remove fuel feed hose (8) from fuel container (9).
h. Place end of hose (8) into quart container (10).
i. Fill container (10) with diesel fuel.
Turn on load limit switch (2) and allow unit to operate until quart

container (10) is almost empty. Turn off water heater fuel shut off
valve and let system operate until flame extinguishes.

k. Turn off load limit switch (2).
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2-12. DISMANTLING BATH UNIT FOR MOVEMENT.

These procedures provide instructions for dismantling the Bath Unit and stowing
it for movement. Perform shutdown procedures in [paragraph 2-11. '

WARNING

Do not attempt to move the Bath Unit before disconnecting
all electrical power from the unit.

a. Disconnect power cable (1) from water heater (2) and from water pump

(3).
b. Disconnect strainer (4) from water hose.

c. Disconnect and drain all water hoses (5) from shower stand (6) water
pump (3), mixing valve assembly (7), and water heater (2).

d. Close fuel valvel (paragraph 2-9c).
e. Disconnect fuel lines connected in[ paragraphs 2-70 and 2-7q.

f. Stow fuel lines to adapter as im_paragraph 2-6| k.

g. Disconnect smoke stack, installed ih_paragraph 2-71 and 2-7m.

P o T
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2-12. DISMANTLING BATH UNIT FOR MOVEMENT (CONT'D)

h. Pack water pump, mixing valve assembly, water hoses, strainer, and
power cable assembly in container No. 1 per instructions (8) on inside lid of
container.

Pack shower stand and legs, water hoses, and wind screens in container
No. 2 per instructions (9) on inside lid of container.

. Serial numbers PBU10042 and subsequent, recrate water heater by sliding
crate removed in[paragraph 2-6j over water heater and skid. Replace front panel
and secure crate to skid with retained bolts.
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Section V. OPERATION UNDER UNUSUAL CONDITIONS
2-13.  GENERAL

This section tells you how to operate the Bath Unit under severe or unusual
conditions, for example, cold weather or dusty areas.

2-14. OPERATION IN COLD WEATHER

a.  Fill water heater fuel drum after operation to prevent moisture from
collecting.

b. Check for frozen or ruptured pipes, joints, connections, and hoses
immediately after starting up the Bath Unit.

c. Take precautions to prevent water hose assemblies, water pump, and
water heater from freezing.

d. After operation during freezing weather, the Bath Unit must be
completely drained. Drain cocks must be left open and drain plug removed. Drain
water from all hoses. Disassemble if necessary.

2-15. OPERATION IN DUSTY CONDITIONS

a. Keep all fuel containers covered tightly to prevent dust from
contaminating fuel. Protect water heater and water pump from dust by enclosing
units in a tent or by setting up a windbreak.

b. During operation, inspect burner electrodes through sight tube glass for
proper spark. If spark moves up and down on electrodes instead of firing at
electrode gap, notify organizational maintenance.

WARNING

If shelter is used during operation, ensure exhaust fumes
are properly vented. Exhaust fumes are poisonous and
must not be inhaled by personnel.

NOTE

Provide housing or shelter for the water heater when it
is not in use for extended periods of time. A tarp can
be used to cover the water heater to protect it from bad,
weather. The same tarp can be arranged as a windbreaker
when the water heater is operated.
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Section V. OPERATION OF AUXI LI ARY EQUI PMENT
2-16.  GENERAL

This section tells you how to operate auxiliary equipment used with the Bath
Unit. Auxiliary equipnment consists of a fire extinguisher.

2-17.  FIRE EXTINGQU SHER
A five-pound carbon dioxide (CQ) fire extinguisher is suitable for all types of

fire which may occur when using the Bath Unit.  See[ Appendix A6 for operation
and mai ntenance instructions.

2-33/(2-34 bl ank)
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CHAPTER 3
OPERATCR MAI NTENANCE

Section |.  LUBRI CATI ON | NSTRUCTI ONS

This chapter contains information for operator maintnenace. QOperator maintenance
includes inspections, preventive maintenance such as |ubrication, operator
checks, and general nmintenance such as cleaning, filter cleaning or replacenment
and hose replacenent. Wien a maintenance procedure calls for a higher |evel

mai nt enance, the operator notifies the higher |evel maintenance personnel.

3-1.  FUEL PUMP

WARNI NG

Exposed fuel and fuel vapor can ignite or explode,
resulting in possible serious injury and even death.
(bserve proper safety precautions when servicing fuel
system  Ensure that the water heater is cold before
servicing burner.

When firing the fuel burner with gasoline, mx 1 quart (IL) oil (Z_Appendi X E)
with each five gallons (20L) of gasoline. This nixture will provice internal

lubrication for the fuel punp. To ensure a proper nixture, pour gasoline into
the oil.
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Section Il. OPERATOR TROUBLESHOOTI NG PROCEDURES
3-2. GENERAL

This section contains troubl eshooting information for |ocating and correcting
most of the operating troubles which may develop in your Bath Unit. The

troubl eshooting procedures are listed in[fable 3-1. The table lists the common
mal functions which you may find during operation or nmaintenance of the Bath Unit
or its components. You should performthe tests/inspections and corrective
actions in the order listed. Each malfunction for an individual conponent, unit,
or systemis followed by a list of tests or inspections which will help you
deternine corrective actions to take.

3-3. TROUBLESHOOTI NG PROCEDURE

The synmptom index lists the common mal functions which you may find during the
operation or maintenance of the Bath Unit. Use the synptom index for quick
access to the troubl eshooting procedures.

This manual cannot list all possible nalfunctions that may occur, nor all tests
or inspections and corrective actions. |If a malfunction is not listed (except
where nal function and cause are obvious) or is not corrected by listed corrective
action, notify your supervisor.
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SYMPTOM | NDEX
Tr oubl eshoot i ng
Procedure
Synpt om Page
Water heater fails to start . . . . . . . . . . . ... [3-2
Flane fails in burner. . . . . . . . . . . . . . . .. 34
Fuel pressure too high or too low. . . . . . . . . .. [3-5]
Fuel pressure pulsates . . . . . . . . . . . . . ... [3-5]
Fuel punp fails to deliver fuel to burner . . . . . .. 35
Water punp fails to deliver water . . . . . . . . . .. [3-6
Bl ack snoke comes out of burner exhaust duct . . . . . 3-1
Shower stand nozzles not discharging enough water . . . 37

3-3
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Table 3-1. Operator Troubl eshooting Procedures

MALFUNCTI ON

TEST OR | NSPECTI ON

CORRECTI VE  ACTI ON

1 WATER HEATER FAILS TO START

Step. 1.

Step. 2.

Step. 3.

Step. 4.

Step. 5.

Step. 6.

2. FLAME FAILS

Step. 1.

Step. 2.

Step. 2.1.

3-4 Change 4

Check that electrical power is available and properly connected
to water heater.

Check power connections to water heater.

Bef ore serial number PBUL100442 check load limt switch to see
if it is tripped.

Reset load limt swtch.
Check flame safeguard control |ockout switch and audible alarm
Reset flanme safeguard control switch.
Check bl ower motor overload switch.
Reset bl ower notor overload swtch.
Check water supply in water heater tank.
Fill tan with water.
Check motor contactor.
Reset notor contactor.
Notify organizational maintenance.
I N BURNER
Check fuel supply in fuel drum
Fill fuel drum
I nspect fuel hose for air |eaks.
Tighten fuel hose connections.
Check fuel filter strainer for obstructions.

Rotate fuel strainer handle to clear obstructions.
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Table 3-1. QOperator Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

20 FLAME FAILS I'N BURNER (CONT' D)

Step 3. Check feed and return fuel hose assenblies to see if they are
reversed.

Di sconnect and reconnect fuel hose assenblies in correct
positon

Step 4. Check fuel pump to verify that it has been prined

Go to Preparation for Use, [paragraph 2-8] to prime punp.

Step 5. Check ignition cable assenblies for |oose connections at |

| ectrode
and transformer end.
Turn power off and tighten connections at | lectrode and
transformer ends.
3. FUEL PRESSURE TOO HIGH OR TOO LOW
Step 1. Check burner fuel control valve
Turn valve fully left.
4.,  FUEL PRESSURE PULSATES
Step 1. Check fuel feed hose assenbly for |eaks
Tighten fuel hose connections
Step 2. Inspect strainer cover for |oose hardware
Ti ghten cover screws.
Step 3. Inspect fuel hoses for ruptures or damaged couplings. Replace

hose and send to organizational naintenance.
5. FUEL PUWP FAILS TO DELIVER FUEL TO BURNER
Step 1. Check fuel supply in fuel drum

Fill fuel drum

3-5
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Table 3-1. Operator Troubleshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

5. FUEL PUWP FAILS TO DELIVER FUEL TO BURNER ( CONT' D)
Step 2. Check both ends of fuel hoses for air |eaks.
Tighten suction hose connections.

Step 3. Check supply and return hose assenblies to see if they are
reversed.

Di sconnect and reconnect them in proper position.
Step 4. Check fuel filter strainer for obstructions.

Rotate fuel strainer handle to clear obstructions.

6. WATER PUMP FAI LS TO DELI VER WATER

Step 1. Make sure that suction strainer is not more than 15 feet bel ow
the water punp.

Move water punp closer to water source.
Step 2. Check shutoff valve.
Fully open valve by turning to right.

Step 3. Check pump to verify that it has been adequately prined.

G to Start Up Procedures, [paragraph 2-9)
to prime the punp.

Step 4. Check water source to see if the suction strainer is fully
subnerged ([para—Z-7)

Remove suction hose and place it in deeper water.

Step 5. Check hose assenblies for air |eaks.

Repl ace gaskets in hose connections if necessary and tighten
hose connecti ons.

3-6 Change 1
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Table 3-1. Operator Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE  ACTI ON

6. WATER PUMP FAILS TO DELI VER WATER ( CONT' D)
Step 6. Check suction hose to see if it is clogged.
Monentarily turn off water punp, renpve suction strainer from

wat er source, and clean trash from strainer. [ nsert strainer
in water source and turn on water punp.

Step 7. Check water inlet strainer to see if it is clogged.

Renove water inlet strainer and clean strainer elenent.
See (perator Muintentence Procedures, paragraph 3-4.

7. BLACK SMOKE COMES QUT OF BURNER EXHAUST DUCT

Step 1. Check to see if fuel-to-air ratio adjustnent is correct

(para_Z-9)I.
Adj ust shutter for proper volune of air intake.
8. SHOWER STAND NCQZZLES ARE NOT DI SCHARG NG ENOUGH WATER. .
Step 1. Check to see if shower nozzles are clogged.
Renmove nozzle from shower head and clean.
Step 2. Check suction strainer to see if it is clogged.
Cean strainer element. See step 6, item7. l
Step 3. Check water flow control valve at shower nozzles.
Turn control valve to the full open position.
Step 4. Check nmixing valve inlet and outlet connections for water |eaks.
Tighten hose connections at mixing valve inlet and outlet.
Step 5. Check mixing valve assenbly for inproper operation.

Notify organizational maintenance.

Change 1 3-7/(3-8 blank)
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

This chapter contains information on the following:

Section | Repair Parts, Special Tools, Test, Measurement and Diagnostic
Equipment (TMDE), and Support Equipment

Il Service Upon Receipt

I1l Organizational Preventive Maintenance Checks and Services (PMCS)
IV Organizational Troubleshooting Procedures

V Organizational Maintenance Procedures

4-1.

Section |. REPAIR PARTS, SPECIAL TOOLS, TMDE AND SUPPORT EQUIPMENT

COMMON TOOLS AND EQUIPMENT

For authorized common tools and equipment, refer to the Modified Table of
Organization and Equipment (MTOE) applicable to your unit.

4-2.

SPECIAL TOOLS, TMDE, AND SUPPORT EQUIPMENT

No special tools, TMDE, or support equipment is required for the Bath Unit.

4-3.

REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and Special Tools
List (TM 10-4510-206-24P) covering organizational maintenance for this equipment.

4-1
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Section IlI. SERVICE UPON RECEIPT

4-4. GENERAL

The Bath Unit is shipped in reusable shipping containers, and a water
heater mounted on its own skids with holes to insert a forklift for
lifting. Unpacking instructions are contained in[paragraph 2-61 On
Model PBU-100 (serial numbers PBU100442 and subsequent) and Model HEI-
100, operators may require assistance removing water heater crate if
3/8-inch wrench is not available to them. Inspect the equipment upon
receipt as follows:

a. Inspect the equipment for damage incurred during shipment.
If the equipment has been damaged, report the damage on SF
Form 364, Report of Deficiency.

b. Check the equipment against the packing skip to see if the
shipment is complete. Report all discrepancies in
accordance with the instructions of DA PAM 738-750.

C. Check to see whether the equipment has been modified.
d. Although operators may perform the setting up of Bath Unit
(instructions in paragraph 2-7), they will likely require

assistance of organizational maintenance personnel to hard-
wire short cable to power source. Refer td_Chapter 6
Section |Il, drawing number 6-1-8222 when connecting cable
to power source. After operator plugs long cable into short
cable and fills fuel container, ensure that motor rotation

is checked in accordance with[paragraph 2-7.1l

4-2 Change 7
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Section I11. ORGAN ZATI ONAL PREVENTI VE MAI NTENANCE CHECKS AND SERVI CES ( PMCS)

4-5. GENERAL

a. Quarterly check. Always keep in mind the CAUTIONS and WARNI NGS when
you perform your quarterly check. A quarterly interval is equal to
three calendar nonths or 250 hours of operation, whichever occurs

first.
h. Failure to QOperate. [f your equiprment fails to operate, troubleshoot
with proper equipnment. Report any deficiencies using the proper forns.

See DA PAM 738-750.
4-6. PMCS PROCEDURES

a. General. The PMCS procedures are contained in bel ow. They
are arranged in |ogical sequence requiring a mninum anount of time and

notion on the part of the persons performng themand are arranged so
that there will be mnimm interference between persons performng
check sinultaneously.

b. Item Nunber Colum. Checks and services are nunbered in chronol ogical
order regardless of interval. This colum is used as a source of item
nunbers for the “TM Number” colum on DA Form 2404, Equipment |nspec-
tion and Mintenance Worksheet, in recording results of PMS.

c. Item To Be Inspected Colum. The itens to be inspected are identified

by a few words, usually the comon nane.

d. Procedures Colum. This colum contains a brief description of the
procedure by which the check is to be perforned. It contains all the
information required to acconplish the checks and services, including
appropriate tolerance, adjustment linits, and instrument and gage
r eadi ngs.

4-3
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Table 4-1.  Quarterly Organizational Preventive Mintenance Checks and Services
™ |1 TEM TO BE PROCEDURE
' | NSPECTED
BATH UNI'T
L. M scel | aneous 1. Check power cables for |oose or broken
Assenbl i es connections and cracked or deteriorated insulation.
Check that power supply is properly connected and
i dentified.
2. Check to be sure that suction strainer assenbly
is positioned away from debris and properly braced.
3. Check fuel hose assenbly for |oose
connections, broken, bent or l|eaky fuel lines and
hoses.  Check fuel supply and return lines to verify
that they are properly connected.
4, Check drum fill adapter assenbly for proper
installation and observe that assenbly is not damged
or that |eakage is evident.
2. Shower Stand 1. Check assenbly for missing or damaged risers,
Assenbl y soap dish, or shower curtains.
2. Check shower nozzles for clogs or damage.
3. Water Punp 1. Check punp for proper operation, |eaks, and
Assenbl y damage.
2. Check valves for proper operation and correct
adj ust ment .
3. Service strainer by removing from housing and
washing thoroughly with clear water.
4-4 Change 4
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QUARTERLY

Table 4-1. Organi zational Preventive Mintenance Checks and Services
(conti nued)

B-Before Operation D During Operation A-After Operation
ltem | NTERVAL | TEM TO BE PROCEDURE
No. B Dl A | NSPECTED
——“>_
BATH UNI T
(cent)
Water Punp 4.  Check drain plugs and cocks for
Assenbl y secure and tight fit.
(cent)
4. Water Heater 1. Check burner head assenmbly for dam

Assenbl y age. Check air hose for dirt or corro-
si on accumul ati on. Check burner nozzle
for carbon and electrodes for carbon de-
posit.

2. Check manifold assenbly for danaged
or inoperative pressure relief valve
cracks, or | eaks.

3. Check ignition cable assenbly for
proper spark.

4. Check blower and notor assenbly for
tight mounting hardware. Check air
shutter spring-loader rivet for weak-
ness.

5. Check fuel punp assenbly for dam
age and |eaks, service punp assenbly
by replacing or cleaning fuel filter.

6. Check boiler tank assembly for
dents, breaks, cracks, and | eaks.
Evacuate to DS or GS maintenance if
any of these conditions are evident.

7. Service boiler tank and skid by
painting scratched or rusted areas.

8. Check UV scanner assenbly for sight
and scanner tube instructions. Check
the scanner mounting is tight.

4.5
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QUARTERLY

Table 4-1. Organizational
(conti nued)

Preventive Mintenance Checks and Services

B-Before Operation D-During Operation A-After Operation
ltem | NTERVAL | TEM TO BE PROCEDURE
No. B D| A | NSPECTED
BATH UNI T
(cent)
5. Fire Ex- 1. Check that seal is not broken and
tingui sher that extinguisher is not damaged.
Assenbl y
6. G oundi ng 1. Check grounding wire by assuring
Assenbl y that the followi ng conditions are net:

46

(a) Depth of 3/4" hollow rod or 5/8"
solid rod is driven to a depth of at
| east 8 feet.

(b) M ninumground plate user is nine
square feet (0.81 square neters) and
buried to a depth of four feet (120
centimeters).

(c) Cable is awg copper wire, bolted
or clanped to the rod, and attached
to the ground termnal of the power
sour ce.
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Section IV.  ORGANI ZATI ONAL TROUBLESHOOTI NG PROCEDURES

4-7.  GENERAL

This section contains testing and troubl eshooting information for |ocating and
correcting most of the operating troubles which may develop in your bath unit.
Each mal function for an individual conponent, unit, or systemisfollowed by a
list of tests or inspections which will help you determne corrective action to
take. You should perform the test/inspections and corrective actions in the
order |isted.

4-8.  TROUBLESHOOTI NG PROCEDURES

The symptom index lists the comon nal functions which you may find during the
operation or maintenance of the bath unit or its components. Use the synptom
index for quick access to the troubleshooting procedures

This manual cannot list all possible nalfunctions that may occur, nor all tests
or inspections and corrective actions. |f a malfunction is not |isted (except
where mal function and cause are obvious) or is not corrected by listed correc-
tive actions, notify your supervisor.
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SYMPTOM | NDEX

Synpt om

Water heater fails to start

Flane failure during firing cycle .

Fuel pressure gage indicates pressure too |ow .
Fuel pressure gage indicates pressure too high.
Noi sy fuel punp.

Pressure gage indicates pul sating pressure.

Fuel punp | eaks.

Fuel pump fails to deliver fuel to burner
Burner fails to ignite or ignition is delayed .
Bl ower notor overload switch continues to trip
Exhaust gases from snoke stack are snoky.

Smoke escaping from around boiler box cover
Water tenperature gage shows water overheats

Bl ower and fuel punp notor noisy.

Water punp fails to deliver water

Water punp fails to rotate.

Wat er punp assenbly noisy .

Shower stand nozzl es not discharging enough water

Tr oubl eshooti ng
Procedure
Page

[4-9
[4-10]
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Table 4-2. Organizational Troubl eshooting Procedures

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

1. WATER HEATER FAILS TO START
Step 1. Check source of electrical power supplied to water heater.

Check source of electrical power and connect to water heater,
obtai n power source and connect to water heater.

Step 2. Check load linit switch for electrical power out when switch
is turned on.

I nspect master control box and notify direct support nainte-
nance if faulty.

I nspect heater linit controls, adjust if necessary.

Step 3. Check flane safeguard control switch to see if it is tripped
out .

Reset flane safeguard control. Call direct support mainte-
nance if faulty.

Step 4. Check blower motor reset contactor to see if it is tripped.
Reset contactor.
If blower motor still does not run, replace blower notor.
Step 5. Check water supply in water heater tank.
Fill water heater tank with water.
Step 6. Check low water probe to see if it is defective.
Notify direct support naintenance.
Step 7. Check low water relay to see if it is defective.

Notify direct support naintenance.
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Table 4-2. Organizational Troubleshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

2. FLAME FAILURE DURING FI RING CYCLE
Step 1. Check fuel supply in fuel container.
Fill container with fuel.

Step 2. Check fuel hoses for leaks. Tighten couplings, replace fuel
hose.

Step 3. Check fuel hose for clogs.

Di sconnect fuel hose and clear all foreign matter and
clogs fromline.

Step 4. Check fuel nozzle for dirt and cl ogs.

Clean or replace nozzle. Sef paragraph 4-14]

Step 5. Check WV scanner tube to see if it is clogged.
Clear all obstructions from UV scanner tube.

Step 6. Check operation of flame safeguard control to see if it is
defecti ve.

Notify direct support maintenance.
Step 7. Check WV scanner to see if it is defective.
Notify direct support maintenance.

Step 8. Inspect fuel punp strainer to see if it is clogged.

Renove and cl ean strainer. Sed_paraqaraph 4- 14]

Step 9. Check fuel punp drive coupling for |ooseness.

Tighten pump drive coupling. Sed paragraph 4-14]

Step 10. Check fuel punp to see if it is defective.

Repl ace fuel punp. Sed paragraph 4-174]

Step 11. Check for presence of electric power at solenoid fuel valve.

Notify direct support naintenance.

4-10
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Table 4-2. Organizational Troubleshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

2. FLAME FAILURE DURING FI RING CYCLE (CONT' D)

Step 12. Check solenoid fuel valve to see if it is defective.

Repl ace solenoid fuel valve. SeE _paragraph 4-14]

3. FUEL PRESSURE GAGE | NDI CATES PRESSURE TCO LOW

Step 1. Check to see if burner control valve is defective.

Repl ace burner control valve. Se¢ paragraph 4-14]

Step 2. Check fuel punp pressure to see if it is 100 psi.
Adj ust punp pressure.

Step 3. Check to see if fuel filter is dirty or clogged.

Cean filter. Sede_paraaraph 4- 14

Step 4. Check for breaks in fuel hoses or |oose couplings.
Ti ghten couplings or replace hose.

4. FUEL PRESSURE GAGE | NDI CATES PRESSURE TOO HI GH

Step 1. Check to see if fuel pressure gage is defective.

Repl ace fuel pressure gage. Sef paragraph 4-14]
Step 2.  Check to see if fuel punp pressure is properly adjusted.
Adj ust fuel punp pressure.
Step 3. Check to see if fuel nozzle is defective.
O ean fuel nozzle.
Repl ace fuel nozzle.
Step 4. Check to see if return fuel hose is restricted.

Di sconnect return fuel hose and renove restriction.

4-11
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Table 4-2. Organi zational Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

5. NOSY FUEL PUWP
Step 1. Check suction hose for |eaks.
Tighten suction |ine connections
Repl ace suction hose if cracked.
Step 2. Inspect to see if fuel punp strainer is clogged.
Clean fuel punp strainer

Step 3. Check fuel filter to see if it is clogged or dirty

Renove and replace fuel filter. Sef paragraph 4-14]

Step 4. Check to see if fuel punp is overheating or noisy.
Repl ace fuel punp.
Step 5. Check to see if fuel punp is prined.
Prime fuel punp.
6. PRESSURE GAGE | NDI CATES PULSATI NG PRESSURE.
Step 1. Inspect suction hose for |eaks.
Tighten suction hose connections.

Step 2. Check to see if fuel punp strainer is clogged.

Renove and replace strainer. Se¢ paragraph 4-14]

Step 3. Check to see if fuel filter is clogged.

Renmove and replace filter. See[paragraph 4-14]

If fuel filter is not clogged, go to step 4.

Step 4. Check to see if burner nozzle is defective

Repl ace burner nozzle. Se¢ paragraph 4-14]

4-12
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Table 4-1. Operator Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE  ACTION

6. PRESSURE GAGE | NDI CATES PULSATI NG PRESSURE ( CONT' D)
Step. 5. Check to see if fuel pressure gage is defective.
Repl ace fuel pressure gage.
1. FUEL PUWP LEAKS
Step. 1. Check to see if strainer cover is |oose.
Tighten all cover screws.
Step. 2. Check to see if plugs are |oose.
Ti ghten plugs.

Step. 3. Check shaft seals for [eaks.

Repl ace fuel punp. Sed¢ paragraph 4-14]

Step. 4. Check fuel punp for cracks.

Repl ace fuel punp. See[paragraph 4-14]
8. FUEL PUWP FAILS TO DELIVER FUEL TO BURNER

Step. 1. Check fuel supply in fuel container.
Fill fuel container.

Step. 2. Check suction hose for any |eaks.
Tighten suction hose connections.

Step. 3. Check to see if punmp rotation is reversed.
I nterchange any two of the three 208 volt, 3-phase

electrical supply lines from the control box plug to the
load limt swtch. Se paragraph 5-7]1.

Step. 4. Check to see if supply and return fuel hoses are reversed.

Di sconnect fuel lines and reconnect in proper place.

Change 4  4-13
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Table 4-2.  Organizational Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

8. FUEL PUWP FAILS TO DELIVER FUEL TO BURNER ( CONT’ D)

Step 5. Check fuel punp strainer for dirt or clogs.

Renove strainer and replace. Seé paragraph 4-14]

Step 6. Check for clogged fuel nozzle.

Remove nozzle and clean. See[ paragraph 4-14)]

Step 7. Check fuel punp drive coupling for |ooseness.

Tighten fuel punp drive coupling. Sed paragraph 4-14)

Step 8. Check to see if solenoid valve activates.
Notify direct support naintenance.
Step 9. Check fuel hoses for restrictions.
Di sconnect fuel hose and renove restriction.
9. BURNER FAILS TO IGNITE OR | S DELAYED.
Step 1. Check anount of fuel in fuel container.
Fill container with fuel.
Step 2. Check to see if fuel hoses are clogged.
O ean fuel hoses.
Cean fuel filter.

Step 3. Check to see if fuel nozzle is clogged.

Clean or replace fuel nozzle. SeE paragraph 4-14]

Step 4. Check for water in fuel.
Drain fuel supply and refill with proper fuel.
Step 5. Check electrodes for carbon deposits.

Cl ean el ectrodes.

4-14
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Table 4-2.  Organizational Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

9.

10.

11.

BURNER FAILS TO IGNITE OR IS DELAYED ( CONT' D)

Step 6. Check electrodes for proper adjustnent.

Adj ust el ectrodes. Sege paragraph 4-14)]

Step 7. Check ignition transformer for signs of damage.

Replace ignition transforner. See paragraph 4-14]

Step 8. Check to see if cable assenbly connection fromtransforner to
burner is disconnected.

Connect cable assenbly.

Step 9. Check electrode porcelain for breaks or cracks.

Repl ace el ectrode. Sefe paragraph 4-14]

BLOAER MOTOR CONTACTOR CONTINUES TO TRIP
Step 1, Check fuel punp and motor for obstructions or binding.
Loosen setscrew at fuel punp shaft and check bl ower rotation.
Repl ace fuel punp or notor.
EXHAUST GASES FROM SMXE STACK ARE SMOKY
Step 1. Check burner electrode spark.
Adj ust el ectrodes.
Repl ace el ectrodes.
Step 2. Check for contam nated fuel.
Repl ace fuel if contam nated.

Step 3. Check to see if nozzles and screen are clogged.

Cean or replace clogged nozzles. See[paragraph 4-14]

Step 4. Check blower operation for obstruction.

Loosen setscrew at fuel punp shaft and check blower rotation.

4-15
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Table 4-2. Organizational Troubleshooting Procedures (Cont’d)

MALFUNCTI ON
TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

11, EXHAUST GASES FROM SMOKE STACK ARE SMXKY ( CONT' D)
Step 5. Check for |ow output voltage from power source.
Adj ust power source output voltage.
12.  SMXKE ESCAPI NG FROM AROUND SMXKE BOX COVER

Step 1. Check boiler box gasket for excessive wear and deterioration

Repl ace gasket. Seé paragraph 4-14]

Step 2. Check to see if nuts securing smoke box cover and burner head
assembly are torqued properly.

Torque nuts. Sed paraqraph 4-174]

13.  WATER TEMPERATURE GAGE SHOAS WATER OVERHEATS

Step 1. Check 0-250°F tenperature control setting to see if it is too
hi gh.

Adj ust 0-250°F tenperature control
Step 2. Check 0-250°F tenperature control to see if it is defective

Repl ace 0-250°F tenperature control. See[paragraph 4-14]

Step 3. Check for defective |ow water probe
Notify direct support naintenance
14, BLOAER AND FUEL PUMP MOTOR NO SY
Step 1. Check bl ower obstruction.
Feel blower notor to see if it overheats

Loosen setscrew at fuel punp shaft and check bl ower rotation.

Repl ace bl ower notor.

4-16
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Table 4-2. Organizational Troubl eshooting Procedures (Cont’d)

MALFUNCTI ON

TEST OR | NSPECTI ON
CORRECTI VE ACTI ON

15.

16.

17.

18.

WATER PUWP FAILS TO DELI VER WATER
Step 1. Check to see if water punp notor runs.
Repl ace water punp notor.
Notify direct support maintenance.
Step 2. Check water punp for reversed rotation.
I nterchange any two of the external |eads at the notor.
Step 3. Check water punp shaft seals for |eaks.
Repl ace water punp notor.
WATER PUMP FAILS TO ROTATE
Step 1. Check to see if electric motor is operating.

Tighten electrical connections.

Repl ace notor.  See[paragraph 4-174]

WATER PUMP ASSEMBLY NO SY

Step 1. Check water punp assenbly for proper operation.

Repl ace water punp motor.  See[paragraph 4-17Z]
SHOAER STAND NOZZLES NOT DI SCHARG NG ENOUGH WATER

Step 1.  Check water flow control valves at shower nozzles to see if
they are cl osed or damaged.

Repl ace water flow control valve.
Step 2. Check for shower stand closed or pinched fittings.

Repl ace fittings.

4-17
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Section V.  ORGANI ZATI ONAL MAI NTENANCE PROCEDURES

4-9. GENERAL

CAUTI ON

Wienever performng any maintenance procedure involving
the disconnection/reconnection of electrical wring, be
sure to perform the procedure in[paragraph 2-/.1]before
placing the Bath Unit back into service. Failure to do
so could result in damage to either or both of the water
punp and the fuel and bl ower notors.

This section provides instructions for inspection, service, replacenent or
repair of assemblies and subassenblies of the Bath Unit. Each naintenance
procedure contains step-by-step instructions for the task to be perforned.

Where necessary, a final test will be performed on the serviced or repaired
item to assure mnimum performnce

4-10 M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES

a. Power Cable Assenblies. These instructions tell howto test the power
cabl es by checking continuity.

L. Check continuity of Bath Unit cable fromone nmale connector pin

(1) to mating pin on femal e connector (2). Repeat procedure for
remaining four connector pins

2. Repeat step 1 by checking continuity from each male connector pin
to mating pins on remaining female connector
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT' D)

a. Power Cable Assenblies (Cont’d)

. 1. Check continuity of power unit cable connector end (3) to |abeled
wires (4) at other end of cable. Repeat procedures for all connector pins.

3

. BB ] 0 }_\ W
0-ORANGE/BLUE \/W

G-GREEN
B-BLACK (

W
A7)
-NHITE ;R»%/%&a
é
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4-10. M SCELLANEQUS | TEMS MAI NENANCE PROCEDURES ( CONT' D)

h.
strainer.

4-20

Suction Strainer. These procedures tell how to replace the suction

Remove strainer (1) with bushing (2) and half coupling (3) from
wat er punmp discharge hose assenbly (4).

Unscrew and renove bushing (2) and half coupling (3) from strainer

(1).

Coat bushing (2
screw bushing (

) threads with pipe conpound (14, Appendix E) and
2) and half coupling (3) into strainer (1).

Install suction strainer assenbly (1) into water punp discharge
hose (4).
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT' D)

c. \Water Hoses and Couplings. These procedures tell how to repair all
wat er hoses. If the hose is broken near the coupling, repair can be
done by cutting off the damaged hose end and replacing the coupling. If
hose damage is near the center of the hose, replace the hose with a sec-

tion of new hose the sane length as the old hose. Repair the hose as
foll ows:

1. Cut hose clanps (1) holding coupling (2, 3) to water hose (4).
2.  Renove coupling (1) and slide coupling out of hose.

3. Cut off damaged water hose.

4. Slide new hose clanp (1) over end of hose.

5. Insert coupling (2, 3) and tighten clanp.

4-21
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT’ D)

d.  Smoke Stack and Guard Assenbly. Repair the smoke stack and guard
assenbly by renoving and replacing the components. Proceed as follows:

1. Firmy grasp smoke stack and guard assembly (1) and lift
upward to clear snoke stack (2).

2. Loosen nut and screw (3 and 4) on flue support (5) and remove snoke
stack (2).

3. Separate two sections of stove pipe (2).

4, Twist elbow (6) to left and pull out to renove.

4-22
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT' D)

d. Smoke Stack and Quard Assenbly (Cont’d)

5.

Pl ace el bow (6) over two nounting studs (7) and turn to right until
secure.

Assenbl e snmokestack (2).
I nsert snokestack (2) through flue support (5) and over el bow (6).
Tighten screw and nut (3, 4).

Lift snokestack guard assenbly (1) and slide down over
smokestack (2).
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT’ D)

e. Fuel Hoses. Notify direct support maintenance for repair or
repl acenent.

f. Drum Fill Adapter Assenbly (Type I1). These procedures tell how to
repair the drumfill adapter assenbly.

1 . Renove extension adapter (1) from pipe connector (2) by turning
count er cl ockwi se.

2.  Renpbve pipe connector (2) by turning counterclockw se.

3. Rermove two male connectors (3) by turning counterclockwi se and
renmove cap (4) from connectors.

4-24
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT’ D)

f. Drum Fill Adapter Assenbly (Type I1) (Cont’d)

4,

Renmove two screws and four washers (5, 6) and remove block (7) and
adapter pipe (8).

Remove adapter pipe (8) from block (7) by turning counterclock-
Wi se.

Renmove cover (9) from nipple (10) by turning countercl ockw se.
NOTE

Use pipe conpound (14, on pipe threads
before installation.

Attach cover (9) to nipple (10) by turning clockw se.

4-25
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT' D)

f. Drum Fill Adapter Assenbly (Type |Il) (Cont’d)

8.

9.

10.

11.

4-26

Install adapter pipe (8) in block (7) by turning clockw se.

Install block (7) and adapter pipe (8) in nipple (10) using two
screws and four washers (5, 6).

Install two male connectors (3) in nipple (10) by turning clockw se
and snap two caps (4) on connectors (3).

Install pipe connector (2) on adapter pipe (8) and install ex-
tension adapter (1) on pipe connector (2).
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4-10. M SCELLANEQUS | TEMS MAI NTENANCE PROCEDURES ( CONT' D)

g. Shipping Containers. |f a shipping container or lift handles and
brackets become damaged, replace shipping container and notify direct
support.

4-27
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4-11.  SHOAER STAND ASSEMBLY NAI NTENANCE PROCEDURES

a. Shower St and W ndbr eaker. If the shower stand w ndbreaker becones

torn or otherw se unusable, unstrap 24 tiedown straps (1) and
renmove w ndbreaker (2).

4-28
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TO 40P1-6-2-1

4-11. SHOWER STAND ASSEMBLY MAINTENANCE PROCEDURES (CONTD)

b. Water Elow Control Valve and Shower Nozzle. Repair the water flow valve
and shower nozzle as follows: Remove and replace only those components
necessary to effect repair.

1. Turn bushing (1) counterclockwise and remove from tee (2).

2. On model PBU-100, unscrew nipple (3) from valve (4) by turning
counterclockwise. On model HEI-100, remove 2 nipples (3) from valve

by turning counterclockwise.

3. Unscrew valve (4) from nozzle assembly (5) by turning
counterclockwise.

/ /
MODEL J HET-100
PBU-100

<

Change 7 4-29
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TO 40P1-6-2-1

4-11. SHOWER STAND ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

b. Water Flow Control Valve and Shower Nozzle (Cont'd)

4. For model PBU-100, unscrew adapter (6) by turning counterclockwise
and remove gasket (7) and washer (8) and shower head (9). For
model HEI-100, unscrew base (6) by turning counterclockwise and
remove gasket (7), flow washer (8), ball joint (8a)and spray
cylinder (9).

MODEL PBU-100

MODEL HEI-100

LT

4-30 Change 7
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TO 40P1-6-2-1

4-11. sHOWER STAND ASSemBLY MAINTENANCE PROCEDURES (CONT'D)

b. Water Flow Control Valve and Shower Nozzle (Cont'd)

NOTE

Use pipe joint compound (commercial grade)
when joining pipes and fittings.

5. For model PBU-100, replace defective gasket (7) and assemble shower
head (9), adapter (6), gasket (7), and washer (8). For model HEI-
100, replace defective gasket (7) and flow washer (8), and assemble
spray cylinder (9), ball joint (8a) and base (6) with gasket (7)
and flow washer (8).

6. For model PBU-100, install nozzle assembly (5) in valve (4) by
turning clockwise. For model HEI-100, install nozzle assembly (5)
and nipple (3) into valve (4) by turning clockwise.

MODEL HEI-100

Change 7 4-31




TM 10-4510-206-14
TO 40P1-6-2-1

4-11. SHOWER STAND ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

b. Water Flow Control Valve and Shower Nozzle (Cont'd)

7. Install valve (4) onto nipple (3) by turning clockwise.

8. Assemble nipple (3), bushing (1), and install into tee (2).

a .
%//’ M

/
J MODELO
MODEL HEI-10
PBU-100

Y 1

4-32 Change 7
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4-11.  SHONER STAND ASSEMBLY MAI NTENANCE PROCEDURES ( CONT’ D)

c. Soap Dish. The soap dish (1) is constructed in one piece. If it
becomes bent, straighten it and if broken, replace it.
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TO 40P1-6-2-1

4-12. MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES

Mixing valve assembly maintenance is limited to adjustments of water temperature and minor repair
g of the assembly cover, base and checkstop valve. Replace the assembly if discharge water temperature
varies, water leaks at body gaskets, or water flow isless than desired or cut off.

a. Maximum Temperature Setting. Adjust maximum discharge temperature for 115°F (46°C)
as follows:

1. Insert hex hey (1) into temperature control knob (2).

2. Hold adjustment knob (2) and turn hex key (1) clockwise to increase maximum temperature
and turn counterclockwise to lower maximum temperature.
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4-12.  MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

b. Temperature Adjustment and Lock. To vary discharge water temperature
under normal operating conditions:

1. Unlock adjustment knob (1) by inserting hex key into side of
adjustment knob and turning counterclockwise.

2. Turn adjustment knob (1) clockwise to increase temperature and turn
knob counterclockwise to decrease temperature.

3. To lock temperature setting, insert hex key (2) into side of adjust-
ment knob (1) and turn clockwise until tight.
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4-12. MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

@ ¢ Cover, Base and Checkstop Valve Repair. Cover and base repair consists of removal, if neces-
sary, straightening, and paint touch up. Remove and replace cover and base as follows:

1. Removetop cover (1) by removing six screws (2), lockwashers (3), plain washers (4), and
nuts (5). Lift cover (1) straight up and away from base (6).
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4-12. MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

c. Cover, Base and Checkstop Valve Repair (Cont’ d) |

2. Remove base (7) by removing four nuts (8), four lockwashers (9), and four flat washers (10)
from two clamps (11). Remove valve assembly (12). |
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4-12. MIXING VALVE ASSEMBLY MAINTENANCE procedures (CONT'D)

c. Cover, Base and Checkstop Valve Repair (Cont’ d)

3. Close both inlet checkstop valves (13) by turning stop valve stem (14) clockwise with a
Yrinch key.

4-38 Change 6



TM 10-4510-206-14
TO 40P1-6-2-1

4-12. MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT’D)

c. Cover, Base and Checkstop Vave Repair (Cont’ d)

5. Lift strainer screen (16) out of housing (17).

6. Install strainer screen (16) into housing (17).
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4-12. MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT’D)

c. Cover, Base and Checkstop Valve Repair (Cont’ d)

7. Install bonnet ( 15) using a 2-% (57mm) wrench for ¥+inch NPT tabs.

8. Open both inlet checkstop valves (13) by turning stop valve stem (14) counterclockwise with
a¥rinch hex key.
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4-12. MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT’D)

c. Cover, Base, and Checkstop Valve Repair (Cont’ d)

9. To install base (7), set valve assembly (12) in place on base (7), insert two clamps (11), and
secure with two flat washers (10), two lockwashers (9), and four nuts (8).
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4-12.  MIXING VALVE ASSEMBLY MAINTENANCE PROCEDURES (CONT’D)

I c. Cover, Base and Checkstop Valve Repair (Cont’ d)

10. Install top cover (1) and secure using six bolts (2), lockwashers (3), plain washers (4), and
nuts (5) onto base (6).
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES

Water pump assembly maintenance is limited to repair of inlet water line

strainer and electrical fittings, conduit, and wiring. Replace other water
pump assembly components if defective. Paint any exposed metal.

a. Inlet Water Line Strainer. Remove strainer for inspection and

cleaning. Remove other defective components and replace. For item
replacement, proceed as follows:

1. For Model PBU-100 only:

a. Loosen nut (1) and unscrew bolt (2) and remove clamp (3).

b. Remove strainer caps (4), washer (5), and strainer (6) from

strainer housing (7).

c. To replace strainer housing (7), remove half coupling (8)

and reducer (9) and remove strainer housing (7) from nipple
(10) by turning counterclockwise.
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4-13. WATER PUMP ASSEMBLY MAI NTENANCE PROCEDURES (CONT' D)

a. Inlet VWater Line Strainer (Cont'd)

1. For Mddel PBU- 100 only (cont'd):
NOTE

Use pipe joint conmpound (conmercial grade)
when joining pipes and fittings.

d. Join strainer housing (7) to nipple (10) and join reducer (9)
and half coupling (8) to strainer housing (7).

e. Insert stainer (6), washer (5) and strainer cap (4) in strainer
housing (7) and secure with clanmp (3).

f. Tighten bolt (2) until clanmp (3) secures strainer cap (4) and
lock bolt with nut (1).
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

a. Inlet Water Line Strainer (Cont'd)

1. For Model HEI-100 only:

a.

b.

Remove cap (1) and screen (2) from strainer housing (3).
To replace strainer housing (3), rfemove half coupling (4) and

reducer (5) and remove strainer housing (3) from nipple (6) by
turning counterclockwise.

NOTE

Use pipe joint compound (commercial grade)
when joining pipes and fittings.

. Join strainer housing (3) to nipple (6) and join reducer (5)

and half coupling (4) to strainer housing (3).

Insert screen (2) into strainer housing (3) and secure with cap

CHANGE 7 4-40.1/(4-40.2 blank)
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4-13. WATER PUWP ASSEMBLY MAI NTENANCE PROCEDURES ( CONT' D)

h. Water Qutlet Assenbly. Repair the water outlet assenmbly by replacing
the defective conponent. Use these procedures in preparation for re-
placing the water punp. Disassenble only as necessary.

1. Unscrew nipple (1) fromtee (6) and disassenble half coupling (2),
valve (3) and nipple (I).

2. Unscrew nipple (4) and disassenble plug (5), nipple (4), and
tee (6).

3. Unscrew nipple (7) and disassenbly plug (8), gasket (9), half
coupling (10), tee (11), and nipple (7).
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4-13. WATER PUWP ASSEMBLY MAI NTENANCE PROCEDURES ( CONT' D)

b. Water CQutlet Assembly (Cont’d)

NOTE

Use pipe joint conmpound (14 _Appendix E) when
joining pipes and fittings.

4. Assenble plug (8), gasket (9), half coupling (10), tee (11),
and nipple (7).

5. Screw nipple (7) into water punp outlet by turning clockw se.

6. Assenbly nipple (4), tee (6) and half coupling (5) and screw nipple
(4) into tee (11).

7. Assenble half coupling (2), valve (3), and nipple (1).

8. Screw nipple (1) into tee (6) by turning clockw se.
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONTD)

C. Electrical Plug and Switch. Repair the electrical receptacle and
switch by removing and replacing them. Follow these steps to remove
the receptacle and switch.

1. Remove six (Model PBU-100) or eight (Model HEI-100) Screws (1)
securing switch box cover (2) to switch box (3).

CAUTION
Be careful to prevent damage to gasket.

2. Retain gasket (4).

-
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

c. Electrical Plug and Switch (Cont'd).

3. On Model PBU- 100, before serial number PBU100442, to remove

switch (5), remove two screws (6), six screws (7), and six wires (8).
Tag wires.

On Model PBU-100, serial number PBU100442 and subsequent, and

Model HEI-100, to remove switch (5), remove two screws (6), and
six wires. Tag wires.

4, To remove plug (9). remove and tag four wires (10).

Model PBU-100, before
serial number PBU100442

Model PBU-100, serial numbers PBU100442
and subsequent, and Model HEI-100
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

c. Electrical Plug and Switch (Cont'd). I
CAUTION
Be careful to prevent damage to the gasket.

5. Remove four screws (11) and remove plug (9) and gasket (12). Retain
gasket.

6. To remove switch plate (13), remove four screws (14) and remove
plate and gasket (15). Retain gasket.
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

c. Electrical Plug and Switch (Cont’'d)

8. Install switch plate (13) and gasket (15) and secure with four
screws (14).

9. Install plug (9) and gasket (12) and secure with four screws
(11).
o
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

C . Electrical Plug and Switch (Cont'd).

10. Attach five tagged wires (10) tO plug (9).

11. On Model PBU-100, before serial number PBU100442, attach six
tagged wires (8) using six screws (7).

On Model PBU-100, serial numbers PBU100442 and subsequent, and
Model HEI-100, attach six tagged wires (8) to switch (5).

12. Secure switch (5) to switch box cover (2) using two screws (6).

Model PBU-100, before
serial number PBU100442

Model PBU-100, serial numbers PBU100442
and subsequent, and Model HEI-100
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

c. Electrical Plug and Switch (Cont'd) .

13. Install switch box cover (2) and gasket (4) on switch box (3)
using six (Model PBU-100) or eight (Model HEI-100) screws (1).

4-48 Change 7



TM 10-4510-206-14
TO 40P1-6-2-1

4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

d.

Electrical Fittings., Conduit, and Wiring. Replace electrical

fittings, conduit, or wiring if the defective component renders the
water pump inoperative or unsafe to operate. Repair or replace
conduit if it is not sealed against moisture. Replace only that
component that is defective.

1. To replace one wire or more, on Model PBU-100, remove six screws
(1) securing box cover (2) to switch box (3). ©On Model HEI-100,
remove eight screws (1) securing box cover (2) to switch box (3).

2. On Model PBU-100, before serial number PBU100442, remove three
screws and loosen the fourth screw (4) securing motor power
junction box (5) and turn cover plate (6) to expose wires.

On Model PBU-100, serial numbers PBU100442 and subsequent, and
Model HEI-100, remove two screws and cover from power junction box

(5).
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4-13. WATER PUMP ASSEMBLY MAINTENANCE PROCEDURES (CONT'D)

d. Electrical Fittings, Conduit, and Wiring (Cont’d)

3. Disconnect defective wire on limit switch or receptacle (refer to
paragraph ¢.3 and c.4).

4 Disconnect wire nut on same color wire at motor power junction box
(5). Remove wire.

5. To remove conduit (7), disconnect and tag all wires in motor power
junction box (5) and in switch box (3).

6. Remove locknut (8) on each end of conduit. Bend conduit and Ilift
out. Remove four wires from conduit (7).
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WATER PUWP ASSEMBLY MAI NTENANCE PROCEDURES ( CONT' D)

El ectrical Fittings, Conduit, and Wring (Cont’d)

Thread four wires through conduit (7) and insert conduit ends into
switch box (3) and nmotor power junction box (5).

Install locknuts on each end of conduit (7).

Connect tagged wires in switch box (3) and notor power junction box

(5).

Assenmbl e switch box limt switch and switch box (paragraph c.).

Set notor power junction box cover (6) in place and secure with four
screws (4).

A,
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4-13. WATER PUWP ASSEMBLY MAI NTENANCE PROCEDURES ( CONT' D)

e. \Water Punp and Mdtor. The notor is an integral part of the water punp
making it necessary to replace both assenblies if a defect occurs to
either assenbly. Proceed as follows.

1. Disconnect wires in notor power junction box (paragraph d).
2. Disconnect conduit at notor power junction box (paragraph d).
3. Renove inlet water strainer (paragraph a).

4. Renpbve water outlet assembly (paragraph b).

5. Renove four nuts (1) and four screws (2) and renpve water punp
assenbly fromframe (3).

4-52



TM 10-4510-206-14

4-13. WATER PUMP ASSEMBLY MAI NTENANCE PROCEDURES (CONT' D)
e. Water Punp and Motor (Cont’d)

6. Install water punp assembly by setting in place, and installing four
screws (2) and four nuts (I).

7. Install water outlet assembly (paragraph b).
8. Install inlet water strainer (paragraph a).

9. Connect conduit to motor power junction box (paragraph d).

10.  Connect wires in notor power junction box (paragraph d).
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4-13.

4-54

WATER PUMP ASSEMBLY MAI NTENANCE PROCEDURES ( CONT' D)

Water Punp Frame. Replace the water punp frame if badly bent or

br oken.

10 Renpve switch box cover and disconnect wires to limt switch and
ground from plug (paragraph c).

2.  Rerove locknut (1) securing conduit to switch box.

3. Renove two nuts (2) and two screws (3) and remove switch box (4).

4.  Renove four nuts (5) and four screws (6) and renpbve water punp

assenbly (7) fromframe (8).
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4-13.  WATER PUWP ASSEMBLY MAI NTENANCE PROCEDURES ( CONT' D)

f.  Water Pump Frane (Cont’d)

5.

Install water punp assenbly in frane by setting in place and secure
with four screws (6) and four nuts (5).

Mount switch box (4) using two screws (3) and two nuts (2).

Secure conduit to switch box using |ocknut (1).

Connect wires to linit switch and ground to plug and install swtch
box cover (paragraph c).
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES

Water heater maintenance procedures restores the unit to normal operating
condition by replacing the defective conponent and neking necessary adjustments.
After replacing the defective conponent ensure that the water heater is operating
normal |y by nmeking a visual inspection or perfornming an operational check.

a. Fuel Supply Control Assenbly. The fuel supply control assenbly
i ncludes, fuel shut-off valve, solenoid valve, fuel pressure gage and
fuel lines and fittings. Inspect the control assenbly for cracks or
| oose fitting conponents that cause |eaks. Tighten |oose fittings and
check for leaks. Replace badly bent or broken conponents. After re-
placenent, check system under pressure to ensure no fuel |eaks are
present. Renove and replace only those itens necessary to make
repair.

NOTE

To renmove conponents of the fuel supply control assenbly,
the control assenbly nust be renoved fromthe nounting on
the water heater skid.
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)
a.  Fuel Supply Control Assenbly (Cont’d)

1. At master control box, tag and disconnect yellow and white wires

(1).
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4-14. WATER HEATER MAI NTENANCE PROCEDURES ( CONT’ D)

a. Fuel Supply Control Assenbly (cont’ ()

2.

To renmove fuel supply control assenbly (2), disconnect fuel line
couplings (3 and 4), disconnect coupling (5), remove two screws (6)

and two washers (7). Renpve fuel s%?ply control assembly by pulling
fuel solenoid wires out of conduit (5).

To disconnect fuel line (3), disconnect coupling at adapter (8) and
remove fuel line. Unscrew adapter (8) from burner head (9).

To disconnect fuel line (4), disconnect coupling at el bow (10).
Unscrew el bow (10) from fuel punp (11).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONTD)

a. Fuel

Supply Control Assembly (Cont'd)

5.

To remove control valve (13), unscrew elbow (12) and unscrew valve
from nipple (14).

To remove fuel line tee (15), repeat steps 5, 6, and 7 if necessary,
unscrew two nipples (14).

To remove gage (16), unscrew gage from snubber (17).

To remove solenoid valve (18) unscrew elbow (19), two reducers (20),
and unscrew solenoid valve.

Inspect components for damaged threads, and broken gage. Replace
defective component.
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4-14.
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WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

a. Fuel

10.

11.

12.

13.

14.

15.

Supply Control Assembly (Cont'd)
WARNING
Drycleaning solvent, (4, [Appendix E) is potentially

dangerous. Avoid repeated or prolonged breathing of

vapors and skin contact with liqguid. Do not use near

open flame, arcing equipment, or other ignition

sources. Use in well ventilated places.

Clean all used components and fittings with solvent (4,[Appendix E).
NOTE

Use pipe joint compound (14, Appendix E) when
joining pipes and fittings.

Install two nipples (14) and snubber (17) in fuel line tee (15) by
turning clockwise.

Install gage (16) in snubber (17) by turning clockwise.
Attach control valve (13) to nipple (14) by turning clockwise.
Install elbow (12) to control valve (13) by turning clockwise.

Install two reducers (20) in solenoid valve (18) and install
assembled components to nipple (14). Install elbow (19) to reducer

@,
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TM 10-4510-206-14

WATER HEATER MAINTENANCE PROCEDURES (CONTD)

Insert fuel solenoid valve wires in conduit and install fuel supply
control assembly (2) to water heater skid using two screws (6) and

Connect fuel line (4) to elbow (10) and other end to elbow (12)

Fuel Supply Control Assembly (Cont'd)
16.
two washers (7). Tighten screws.
17. Connect conduit coupling (5) to solenoid valve (18).
18. Connect elbow (10) to fuel pump (11).
19.
on fuel supply control assembly (2).
20. Connect adapter (8) to burner head (9).
21.

Connect fuel line (3) to adapter (8) and to elbow (19) on fuel
supply control assembly. Tighten all couplings.

e )
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

a. Fuel Supply Control Assembly (Cont'd)
22.

At master control box connect yellow and white wires disconnected
in step 1.

23.

Perform setup procedures [(paragraph 2-7), preparation for use

(paragraph 2-8) and start up procedures [paragrpah 2-9) to ensure
normal operation of water heater.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly. Burner head assembly maintenance consists of
removal, inspection of burned or defective components, cleaning, re-
placement and installation of defective components. After installa-
tion, the burner head will be tested to ensure normal operation.

1. Disconnect two ignition cable assemblies (1) and fuel line (2).
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4-14. WATER HEATER MAINTANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

CAUTION

The scanner is a sensitive device. Rough handling can
damage the scanner and result in possible failure of
the flame safeguard control.

2. Disconnect scanner (3).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

3. Remove three nuts (4) and three washers (5) and remove nozzle and
electrode assembly (6) from burner tube (7).

4, Inspect inside of burner tube (7) for excessive damage.

NOTE

Do not remove the burner tube unless it is necessary.

5. Remove four nuts (8) and four washers (9) and remove burner tube (7)
and gasket (10) from water heater (11).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

6. Unscrew and remove spark plugs (12) with gaskets (13) from nozzle
and electrode holder (14).

7. Unscrew and remove nozzle (15) and adapter (16) attached to nipple
(17).

8. Mark position of nipple (17) with holder (14) before removing to
ensure proper position during installation.

9. Remove nipple (17). Remove elbow (18) from nipple.

15
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

10.

11.

12.

13.

14.

15.

16.

Unscrew and remove ignition sight tube (19 through 22) from holder
(14).

CAUTION

Hold peep sight over table to prevent dropping glass
to floor.

Unscrew and remove peep sight cap (19) from nipple (20).

Remove peep sight glass (21) and two peep sight gaskets (22).
Separate gaskets from glass.

Unscrew and remove close nipple (23) from coupling (24).
Unscrew and remove coupling (24) from bushing (25).

Loosen setscrew (26) securing scanner tube (27) to holder (14) and
slip tube from holder.

Unscrew and remove bushing (25) from scanner tube (27).
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4-14.
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WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

Burner Head Assembly (Cont'd)

17.

18.

19.

20.

Inspect for broken, cracked, and distorted holder and for damaged
threads. Inspect spark plug electrodes for burned spots, and
inspect insulation for cracks, breaks, and lines (etchings).
Check for broken or distorted gaskets.

Inspect for clogged, cracked, and excessively worn nozzle. Inspect
nozzle for carbon deposits, and adapter for damaged threads.
Inspect nipple and elbow for damaged threads.

Inspect for broken or cracked sight glass, stripped or damaged
threads on the cap, and leaking gaskets. Inspect sight tube for
damaged threads.

Inspect scanner tube, bushing, coupling and close nipple for
damaged threads. Inspect for clogged or obstructed tube.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

21.

22.

23.

24.

Wash spark plug electrodes with soapy water, rinse in clean water,
and dry thoroughly.

CAUTION

Use extreme care when cleaning nozzle to avoid dama-
ging orifice tip. Do not force wire or any metallic
object through nozzle orifice.

Wash nozzle and adapter in solvent (14, Appendix E). Scrub nozzle
with small brush. Dry all parts thoroughly.

Wash sight glass in soapy water, rinse in clean water and.dry
thoroughly.

Wash scanner tube in solvent (14, Appendix E) to remove deposits
in tube and dry thoroughly.
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4-14. WATER HEATER MAINENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

25. Screw close nipple (23) and bushing (25) into coupling (24) by
turning clockwise.

26. Screw scanner tube (27) into bushing (25). Insert scanner tube
(27) into holder (14) and tighten setscrew (26).

27. Assemble two gaskets (22) and peep sight glass (21) and attach to
nipple (20) with peep sight cap (19).

28. Install nipple (20) in holder (14) by turning clockwise.

¥rU.S. GOVERNMENT PRINTING OFFICE: 1991 - $54-030/40086
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

29. Install elbow (18) on nipple (17) and screw into holder (14).

30. Screw nozzle adapter (16) to end of nipple (17) and install nozzle
(15) to nozzle adapter (16).

NOTE

Spark plugs are designated left handed and right
handed. Be sure to install spark plug in correct
position.

31. Place washer (13) over spark plug electrode and install spark
plug (12). Repeat procedure for other spark plug.

15
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

32. Bend spark plug electrodes (19) until spark gap is 5/32 inch
(4mm) and electrodes are located 1/8 inch (3mm) outward and 1/2

inch (13 mm) upward from hole in burner nozzle.

4-72



TM 10-4510-206-14

4-14. 'WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

33. Install burner tube (7) and gasket (10) in water heater (11) using
four washers (9) and four nuts (8). Tighten nuts.

34. Install nozzle and electrode assembly (6) in burner tube (7) using
three washers (5) and three nuts (4). Tighten nuts.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

b. Burner Head Assembly (Cont'd)

35.

36.

37.

38.

4-74

CAUTION
The scanner is a sensitive device. Rough handlin
can damage the scanner and result in possible failure
of flame safeguard control.
Inspect scanner (3) for dirt or foreign matter. Clean with a soft
cloth if necessary. |If scanner is broken or damaged, notify direct
support maintenance.
Connect scanner (3) to nipple (23) and tighten firmly.
Connect two ignition cable assemblies (1) to two spark plugs (12).

Connect fuel line coupling (2) to elbow (18).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

c. Ignition Transformer. Repair the ignition transformer by replacing
it as follows:

WARNING
High voltages that are dangerous to human life may
be present. Before working on electrical circuits,

remove all power from the water heater.

1. Turn off power limit switch (1) and disconnect power cable (2).
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WATER HEATER MAINTENANCE PROCEDURES (coNT'D)

4-14.

Ignition Transformer (Cont'd)

C.

Disconnect and tag two wires (3) in control box assembly (4).

2.

Disconnect conduit connector (5) at ignition transformer (6).

3.

Disconnect two ignition cables (7).

4.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

c. lIgnition Transformer (Cont'd)

5. Remove two nuts (8) and two washers (9) and lift ignition
transformer up to clear studs (10) and pull wires (11) out of
conduit.

6. Replace ignition transformer (6) by feeding two wires (3) through
conduit (5).

7. Set ignition transformer (6) in place on studs (10) and secure with
two washers (9) and two nuts (8).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (ConT'D)

c. Ignition Transformer (Cont'd)

8. Connect ignition cables (7) to ignition transformer (6) by turning
connectors clockwise.

9. Connect two wires (3) as tagged in control box (4).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (ConTD)

d. Conduit, Electrical Fittings, and Wiring. The water heater has rigid
conduit and ftlexible condult, each with watertight fittings. Repair
defective conduit or wires by replacement.

WARNING
High voltages that are dangerous to human life may be
present. Before working on electrical circuits,
remove all power from the water heater.

1. Turn off power switch (1) and disconnect power cable (2).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (ConT'D)

d. Conduit, Electrical Fittings, and Wiring (Cont'd)

2.

To remove rigid conduit (3), tag and disconnect wires (4) in control
box (5) and remove nut (6).

Remove inspection plate (7) and disconnect wires. [posen nut (8)
and slide conduit (3) out, pulling wires through conduit.

Remove upper conduit (9) by removing inspection plate (10) and
disconnect wires. Loosen nuts (11) on both ends of conduit and
slide conduit out, pulling wires through conduit.
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4-14. 'WATER HEATER MAINTENANCE PROCEDURES (conT'D)

d. Conduit, Electrical Fittings, and Wiring (Cont'd)

5. Remove short conduit (12) by removing inspection plate (7) and
disconnect wires.

6. Loosen nuts (13) and slip conduit out, pulling wires through.

7. Replace broken or burned wires by opening inspection plates (7, 10)
and pulling damaged wire out.
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WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

4-14.

and Wiring (Cont'd)

Electrical Fittings,

Conduit,

d.

tag and disconnect associated
Push connector (17) out.

To remove flexible conduit (14),
wires (15), and remove nut (16).

8.
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Unscrew fitting (18) at other end of conduit and pull wires

through.

9.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

d. Conduit, Electrical Fittings, and Wiring (Cont'd)

10.

11.

12.

13.

14.

To remove fitting from flexible conduit (14), unscrew nut (13) from
fitting (18) and disengage conduit.

Remove ground cone (19) from conduit (14) by unscrewing. slip
nylon ring (20) and nut (13) from conduit.

To assembly fitting and conduit, measure correct length of conduit
and cut end square with no jagged edges.

Slide nut (13) and nylon ring (20) onto conduit (14) and screw
ground cone (19) into conduit.

Screw nut (13) to fitting (18).
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4-14.

4-84

WATER

HEATER PROCEDURES (CONT'D)

Conduit, Electrical Fittings, and Wiring (Cont'd)

15.

16.

17.

To remove fitting from rigid conduit (14), use two wrenches to hold
nut (13) and fitting (18) and turn nut counterclockwise until
loose. Slide fitting and nut off conduit.

To assemble fitting and conduit, measure correct length of conduit

and cut end square with no jagged edge. Bend conduit if necessary
to correct shape.

Slide nut (13) and fitting (18) onto end of conduit (14) and
tighten nut (13) against fitting (18).
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WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

Conduit, Electrical Fittings, and Wiring (Cont'd)

To install flexible conduit, thread wires through conduit at
fitting (18).

Screw fitting (18) into mating fitting, ensuring that wires do not
become twisted inside conduit.

Push connector (17) through hole in control box (5) and secure with
nut (16). Connect tagged wires (15) inside control box.
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WATER HEATER MAINTENANCE PROCEDURES (ConT'D)

Conduit, Electrical Fittings, and Wiring (Cont'd)

21.

22.

23.

To install rigid conduit, thread wires through conduit and through
fitting. Insert conduit (3) into fitting and tighten nut (8).

Push fitting through hole in control box (5) and secure with nut
(6). Connect tagged wires (4) inside control box.

If necessary, connect wires on other end and secure plate (7).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

e. Temperature Limit Controls Adjustment. It is safe to adjust the
operating control (1) to the limits of its dial. If normal operation
does not correct temperature, notify direct support maintenance.

WARNING

Do not adjust high limit control (2) while the control is
installed on the water heater. Improper operation of
this control could cause the water heater to blow up.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

f. Manifold Connections and Fittings. Repair the manifold fittings by
replacing them if they are broken or otherwise become unfit for use.

1. Turn off power limit switch (1) and disconnect power cable (2).
WARNING

Hot water under pressure is present in the water
heater. Do not attempt to work on plumbing until the
water heater cools down.

2. Allow hot water temperature to cool before proceeding.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

f. Manifold Connections and Fittings (Cont'd)

3. Unscrew coupling (3) and coupling (4) and remove.
4. Unscrew bushing (5) and valve (6) and remove.

5. Unscrew boiler drain cock (7) and coupling (8) and remove.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (ConT'D)

f. Manifold Connections and Fittings (Cont'd)

6. Unscrew overflow tube fitting (9) and elbow (10) and remove.
7. Unscrew relief valve (11) and bushing (12) and remove.

NOTE

Before installing fittings, coat threads with pipe
joint compound (14, Appendix_F).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

f. Manifold Connections and Fittings (Cont'd)

8. Install bushing (12) in manifold (13) and relief valve (11) into
bushing by turning clockwise.

9. Install elbow (10) into relief valve (11) by turning clockwise.

10. Install overflow tube by attaching coupler (9) to elbow (10) and
turning clockwise.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

f. Manifold Connections and Fittings (Cont'd)

11. Install coupling (8) on manifold and boiler drain cock (7) in
coupling by turning clockwise.

12. Install valve (6) in manifold by turning clockwise.

13. Install bushing (5) in valve (6) and coupling (3) by turning
clockwise.

14. Install coupling (4) in lower manifold by turning clockwise.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

g. Ignition Cable. Repair the ignition cable by replacing it as follows:

WARNING

High voltages that are dangerous to human life may be
present. Before working on electrical circuits,
remove all power from the water heater.

1. Turn off power switch (1) and disconnect Power cable (2).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

g. Ignition Cable (Cont’'d)

2. Loosen nut (3) on ignition cable (4) and disengage cable.

3. At ignition transformer (5), loosen adapter (6), letting cable
turn to prevent twisting and disengage cable.

4. Replace cable If contractors on either end appear damaged.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

g. lgnition Cable (Cont'd)

5. To replace the ignition cable, connect adapter (6) to ignition
transformer (5) first, letting the cable turn with the adapter.

Feed cable (4) under water heater and connect nut (3) to spark plug.
Tighten nut.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

h. Blower Assembly. Use these procedures to remove and replace blower
assembly when replacing the blower or blower motor.

WARNING

High voltages that are dangerous to human life may be
present. Before working on electrical circuits,
remove all power from the water heater.

1. Turn off power switch (1) and disconnect power cable (2).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONTD)

h. Blower Assembly (Cont’d)

WARNING

Exposed fuel and fuel vapor can ignite or explode
resulting in possible serious injury and even death.
Observe proper safety precautions when servicing fuel
system. Ensure water heater is cold before servicing
fuel system.

2. Disconnect fuel supply hose (3) from elbow (4), elevate hose to
allow fuel to drain back into container (5) and then rest hose on
container.

3. Disconnect fuel return hose (6) from elbow (7), elevate hose to
allow fuel to drain back into container (5) and then rest hose on
container.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

h. Blower Assembly (Cont'd)

4. Remove two nuts (8), two washers (9) and two screws (10)
(Model PBU-100), clamp (I0a) (Model HEI-100).

5. Disconnect fuel line (11) from fuel pump to solenoid valve
(12).

6. Disconnect elbow (13) from fuel pump.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

Blower Assembly (Cont'd)

7. On back side of blower assembly, unscrew two screws (14) and remove
cover plate (15).

8. Tag and disconnect wires (16) and remove nut (17). Push connector
(18) down, disconnecting it from junction box (19).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

h. Blower Assembly (Cont'd)

9. Remove two capscrews (20) and lockwashers (21) securing handle
assembly (22) to blower housing (23).

10. Remove six hex head screws (24) and lockwashers (25) holding blower
housing (23) to water vessel (26).

11. Remove blower housing (23) with motor (27) attached from water
heater.

12. Separate housing (23) from gasket (28).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

h. Blower Assembly (Cont'd)

13.

14.

Place gasket (28) on blower assembly (23). Set blower ﬁsserznblz
(23) in place on water vessel (26) and secure with six ex hea
screws (24) and six lockwashers (25).

Secure handle assembly (22) to blower housing (23) using two
capscrews (20) and lockwashers (21).
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4-14. 'WATER HEATER MAINTENANCE PROCEDURES (CONTD)

h. Blower Assembly (Contd)

15.  On back side of blower assembly, insert conduit connector (18) into
junction box (19) and secure with nut (17).

16. Connect tagged wires (16). Install cover plate (15) using two
screws (14).
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4-14.

WATER

TM 10-4510-206-14
TO 40P1-6-2-1

HEATER MAINTENANCE PROCEDURES (CONT'D)

Blower Assembly (Cont'd)

17.

18.

19.
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Connect elbow (13) to fuel pump.

Connect fuel line (11) from solenoid valve (12) to elbow (13).

Install two screws (10) (Model PBU-100) ,clamp (10a) (Model HEI-
two washers (9),

100), and two nuts (8).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONTD)

h. Blower Assembly (Cont'd)

20. Connect fuel return hose (6) to elbow (7) and connect fuel line (3)
to elbow (4).

21. Connect power plug disconnected in step 1.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

i. Blower and Fuel Pump Motor. Use these procedures to replace the blower
and fuel pump motor.

1. Remove blower assembly from water heater as in_paragraph 4-14li
steps 1 through 11.

2. Reach through slot in shutter assembly (1) with Allen wrench and
loosen setscrew (2) securing coupling to fuel pump shaft.
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4-14. WATER HEATER PROCEDURES (CONT'D)

i. Blower and Fuel Pump Motor (Contd)

3. Remove four capscrews (3) and four lockwashers (4) and slide motor
(5) out of housing (6).
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4-14. 'WATER HEATER MAINTENANCE PROCEDURES (conTD)

i. Blower and Fuel Pump Motor (Cont'd)

4.

5.

Loosen setscrew (7) and remove coupling from shaft (8).

Carefully pry blower wheel (9) from motor shaft (8). Lift key (10)
from blower shaft.

Remove four machine screws (11) securing mounting plate (12) to
motor (5) and remove plate.

To install blower and fuel pump motor, set mounting plate (12) in
place on motor (5) and secure with four machine screws (11).

Insert key (10) on motor shaft (8) and press blower wheel (9) on
motor shalft.

Install coupling and tighten setscrew (7).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

i. Blower and Fuel Pump Motor (Contd)

10. Set motor (5) in place on blower assembly (6) and secure with four
capscrews (3) and four lockwashers (4).
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

1. Blower and Fuel Pump Motor (Cont'd)

1. Reach through slot in shutter assembly (1) with Allen wrench and
tighten setscrew (2) to secure coupler to motor shaft.

12. Install blower assembly to water heater as in[paragraph 4-14h steps
13 through 21.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)
j- FEuel Assembly Filter. After cleaning the filter by turning the

control on top and the filter is still inoperative, replace the
filter.

1. Remove power and disconnect fuel return hose as in [paragraph 4-|
14h| steps 1 through 3.

2. Remove elbow (1).

(Model PBU-100), clamp (3a) (Model HEI-I00), two nuts (4), two
washers (5), two capscrews (6), two nuts (7) and four lock

| 3. Remove fuel filter bracket (2) by removing two capscrews (3)
washers (8).
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

j. Fuel Filter (Cont’d)

4. Renopve cotter pin (9), two flat washers (10), spring (11), and rivet
(12) and rotate air band (13) upward past stop (14) to clear fuel
filter (15).
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)
j. Fuel Filter (Cont'd)

5. Unscrew fuel filter (15) from nipple (16) by turning counter-
cl ockw se.

6. To install fuel filter, join filter (15) to nipple (16) and turn
clockwi se until tight.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONTD)

j- Fuel Filter (Cont'd)

7. Rotate air band (13) until stop (14) is in slot. |nstall rivet
(12), spring (11), two washers (10) and cotter pin (9).
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4-14.

WATER HEATER MAINTENANCE PROCEDURES (CONT'D)

Fuel

Filter (Cont'd)

8.

9.

10.

4-114 Change 7

Install fuel filter bracket (5), using two capscrews (6), four
lockwashers (8), and two nuts (7). Position bracket under

fuel filter such that it firmly supports filter before tightening
screws. For Model PBU-100, install two screws (3), two nuts (4),
and two washers (5). For model HEI-100, install clamp (3A), two

nuts (4), and two washers (5).

Install elbow (1).

Connect fuel return hose and connect power connector as in

paragraph 4-14h steps 18 and 19.
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4-14. WATER HEATER MAI NTENANCE PROCEDURES ( CONT’ D)

k.  Fuel Punp. Use these procedures to replace and adjust the fuel punp.

1. Renove power and disconnect fuel hoses as in paraaraph 4-14.1 steps
1 through 5.

2*  Remove fuel filter bracket as in[paragraph 4-14])] step 3.

3.  Reach through slot in shutter assenbly (1) with allen wench and
| oosen setscrew (2) securing coupling to fuel punp shaft.
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

k. Fuel Punp (Cont’d)

4. Renmpbve two hex head screws (3) and two |ockwashers (4) securing
fuel pump (5) to shutter assembly (6) and renmpve fuel punp and
fuel filter (7).

5. Unscrew and rermove fuel filter (7) and reducer nipple (8) from fuel

5. Unscrew and renove fuel filter (7) and reducer nipple (8) from fuel
punp (5).
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4-14.

k.

WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

Fuel Punmp (Cont’'d)

6. Renove el bow (9) and el bow (10) from fuel

10/&

NOTE

TM 10-4510-206-14

punp (5).

Repl acenent fuel punp may have pipe plugs installed
toprotect punp while in transit or storage. Renove

pi pe plugs from replacenent punmp and

install them on

defective punp to protect it fromdirt and foreign

matter.

7. Install elbow (9) and elbow (10) on fuel

o—4&

purmp (5).
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4-14. WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

k. Fuel Punp (Cont’d)

8. Install reducer nipple (8) and fuel filter (7) on fuel pump (5).

9. Set fuel punp (5) in place on shutter assenbly (6) and secure with
two hex head screws (3) and two | ockwashers (4).
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4-14. WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

k. Fuel

Punp (Cont’d)

10.

11.

12.

Reach through slot in shutter assenbly (1) with Allen wench and
tighten setscrew (2) securing coupling to fuel punp shaft.

Repl ace fuel filter bracket as ifM_paraqgraph 4-14]] step 8.

Connect fuel lines as i[n_paragraph 4-I#h, steps 18 through 20 and
connect power cabl e.
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

k. Fuel Punp (Cont’d)

13.  Turn on power limt switch and inspect water heater-for nornmnal

operation. Check for fuel |eaks and tighten any connection where
| eaks occur.

14. Renmpve end cap nut (11) and nut gasket (12) from side of fuel
punp.

4-120



TM 10-4510-206-14

4-14.  \WATER HEATER MAI NTENANCE PROCEDURES ( CONT’ D)

k. Fuel Punmp (Cont’'d)

15.  Turn fuel pressure adjust screw (13) clockwi se to increase and
counterclockwi se to decrease fuel punp pressure. Adjust until
gage (14) reads 100 psi (690kPa).
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)
k. Fuel Pump (Cont’d)
16. Replace end cap gasket (12) and end cap nut (11) en fuel punp.

17. Turn off power limt switch.

fa\\ \
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4-14.  WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

1. Ar Shutter Assembly. Replace parts of the air shutter if they becone

defective.

1. Renopve power and disconnect fuel hoses as inparagraph 4-14h steps 1
t hrough 5.

2. Renove fuel punp and filter assenbly as in[paragraph 4- 14§ step 3.

3. Renove three capscrews (l), three washers (2), and renove air
shutter assenbly (3) from blower (4).

4. Rerove cotter pin (5), two washers (6), spring (7), rivet (8), and

renmove air band.
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4-14. \WATER HEATER MAI NTENANCE PROCEDURES ( CONT' D)

1. Ar Shutter Assenbly (Cont’d)

5. Place air band (9) over shutter (3) and secure with rivet (8),
spring (7), two washers (6) and cotter pin (5).

6. Position air shutter assenbly (3) on blower housing (4) and secure
with three capscrews (1) and three washers (2).

7. Install fuel punmp and filter assenbly as if_paraagraph 4-14k, steps 8
and 9.

8. Connect fuel lines as i[n_paragraph 4-14h, steps 18 through 20, and
connect power cable.
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4-14. WATER HEATER MAINTENANCE PROCEDURES (CONT'D)
m. Boiler Tank. Boiler tank maintenance consists of inspection,
cleaning and touch-up paint if needed. Notify direct support
maintenance if the boiler tank becomes defective.

1. Inspect smoke box cover gasket for breaks, burns, or damage.

2. Inspect tank for dents, breaks, cracks, and leaks. Make sure all
weld spots are complete and unbroken.

3. Be sure upper and lower manifolds are welded securely to tank.
4. Clean tank outer surfaces with soapy water and let dry.

5. Apply one coat of Coating, Chemical Agent Resistant MIL-C-46168

(Item 15,[Appendix_E) per FED-STD-595.

NOTE
Do not paint the following areas:
a. Face of shower nozzles
b. Glass
C. Hose fittings

d. Decals
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4-15.

a.

4-16.

Section VI. PREPARATION FOR STORAGE OR SHIPMENT

PREPARATION FOR SHIPMENT OR LIMITED STORAGE

NOTE

Limited storage is that storage which does not exceed six
months.

Inspection.

(1) Inspect Bath Unit for conditions such as dirt, oil, corrosion,
missing items, and any signs of damage.

(2) Perform inspection procedures in the organizational preventive
maintenance checks and services (PMCS), [fable 4-1]

Draining and Dismantling.

(1) Put oil in fuel pump according to the procedures in paragraphs
211lg through 2-11k.

(2) Drain water from heater, water pump, and hoses (see[paragraphl
[2-17]).

(3) Dismantle the Bath Unit according to the procedures in[paragraphl
2-12

Cleaning and Drying. Remove all contamination from components of Bath
Unit by an approved method. Approved methods of cleaning and drying,
the types of perservatives to be used, and the methods of applying the
preservatives are described in TM 38-230.

Seal Openings. Seal ends of all hose assemblies and all openings on
heater, water pump, and power source with pressure - sensitive tape

conforming to specification (11,[Appendix F).

NOTE

It is not necessary to crate the Bath Unit for storage
that does not exceed six months.

PREPARATION FOR REGUALR STORAGE

NOTE

Regular storage is that storage which exceeds six months.

Preservation will be accomplished in a sequence that will not require operation
of components preserved in [paragraph 4-15 labove. Perform procedures in

[paragraphs 4-15& and 4-15b.
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| nspection

(1) Inspect Bath Unit thoroughly to nake certain it is in a serviceable
condi tion.

(2) Perform organizational preventive maintenance checks and services
(PMCS), table 4-1]

(3) Correct all deficiencies.’
Cleaning and Drying. Renove all contamnation from Bath Unit by an

approved method. Approved nethods of cleaning, drying, types of
perservative, and nethods of application are described in TM 38-230

Pai nt i ng.

(1) Repaint all surfaces where paint has been danmged or renoved
Refer to[paragraph 4-14m step 5.

(2) Apply a nediumgrade protective lubricating oil to exposed
polished, or ground netal surface susceptible to corrosion or not
ot herw se protected.

Packi ng.

(1) seal all openings on water heater, water punp, hoses, shower
stands, and power source Wi th pressure-sensitive tape. Spray with

preservative conpound.

(2) Wap suction hose strainer, power source outlet box, and all repair
parts and tools in barrier material and then seal them
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e. Placing Unit in Storage.

(1) Store the Bath Unit in a shelter, if possible, and cover it with a
tarpaulin.  The Bath Unit should be free of dust and noisture and
easily accessible for inspection and nmaintenance. |[f it is
impossible to store the Bath Unit in a shelter, select a firm

l evel, well-drained storage |ocation, protected from prevailing
wi nds, to store the Bath Unit.

(2) Position the Bath Unit (packed on baseboard) on heavy planking.
Cover the Bath Unit with a tarpaulin or other suitable waterproof

covering and secure it in a manner that will provide maxi num
protection from weather elenents.
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DI RECT SUPPORT MAI NTENANCE

TM 10-4510-206-14

This chapter contains information on the foll ow ng:

Section | Repair Parts, Special Tools, Test, Masurement and
Di agnostic Equi pment (TMDE), and Support Equi prent
Il Direct Support Maintenance Procedures
Section |. REPAIR PARTS, SPECIAL TOOLS, TMDE, AND SUPPORT EQUI PMENT

5-1.  COMMON TOOLS AND EQUI PMENT

For authorized commn tools and equiprent, refer to the Mdified Table of

Organi zation and Equi pment (MIOE) applicable to your unit.

5-2.  SPECIAL TOOLS, TMDE, AND SUPPORT EQUI PMENT

No special tools, TMDE, or support equipment is required for the Bath Unit.

5-3. REPAIR PARTS

Repair parts are listed and illustrated in the Repair Parts and Special Tools

List (TM 10-4510-206-24P, to be published) covering direct
for this equipnent.

support

mai nt enance
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Section II. DIRECT SUPPORT MAI NTENANCE PROCEDURES

5-4. GENERAL CLEAN NG | NSTRUCTI ONS

WARNING

Drycl eaning solvent, P-D-680 (4, is
potentially dangerous. Avoid repeated and

prol onged breathing of vapors and skin contact
with liquid. Do not use near open flame, arcing
equi prent, or other ignition sources. Use in
wel | -ventilated area.

a. Metal Parts

(1) Prior to renmpval or disassenbly of components, clean off excessive
oil or dirt with a cleaning solvent (4, Appendix E)], or steam clean.

(2) Use cleaning solvent (4, [Appeéndix E)| to clean parts such as
housi ng and hand- packed beari ngs.

CAUTI ON

Do not immerse oil soaked bearings or seal ed
bearings in cleaning solvent. Clean with a cloth
moi stened with sol vent.

(3) Use brushes to clean irregularly shaped surfaces. Use wooden pegs
to clean ports and orifices. Use a lint-free cloth to w pe parts clean.

(4) Exercise care when handling nmachi ned and polished surfaces to
avoid nicks and other damage. Do not inmerse nore than one netal machined part
in solvent at a tine, unless such parts are separated or protected from con-
tacting each other.

h. Electrical Conponents

WARNI NG

Drycl eaning solvent, P-D-680 (4, is
potentially dangerous. Avoid repeated and

prol onged breathing of vapors and skin contact
with liquid. Do not use near open flane, arcing
equi pnent, or other ignition sources. Use in
wel | -ventilated area.

(1) Prior to renoval or disassenbly of electrical conponents, clean

exterior by scraping off excess oil and dirt. Wpe with a clean,lint-free cloth
dampened with cleaning solvent (4, Appendix EJI.
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CAUTI ON
Do not immerse any el ectrical conponent or device in
cl eaning solvent.

WARNI NG

Safety glasses must be used when cleaning parts with
conpressed air.

(2) Cean armatures, coils, and solenoids with conpressed air and
wipe with a clean lint-free cloth danmpened in cleaning solvent.

(3) Wpe electrical termnals with a clean, lint-free cloth danpened
with cleaning solvent. Use a soldering iron to clean solder from termnals and
connect ors.

c. Gaskets, Seals, and O Rings

(1) Cean all old gasket particles from mating surfaces.

(2) Discard and replace all gaskets, seals, Orings, and flat
washers.

5-5. GENERAL | NSPECTI ON | NSTRUCTI ONS

a. General - Perform an inspection of all parts as soon as possible after
cleaning. Instructions for specific inspection procedures are included
t hroughout nai ntenance procedures for specific conmponents.

b. Visual Inspection - Visually inspect all nmachined and polished areas.

Use a strong light to shine across polished surfaces to inspect for scoring,
cracks, breaks, or excessive wear.

c. FEectric Parts .

(1) Visually inspect wiring for frayed edges or dammged insul ation.

(2) Inspect all electrical parts such as solenoids, wth power
applied, to observe actual operation.

5-6. CGENERAL REPAIR | NSTRUCTI ONS

a. Thread Repair - Use the proper size tapping tool to repair tapped
holes. Discard and replace all hardware that has defective threads.

b. Press Fit Parts

(1) Bearings may require the use of a pneumatic or hand-operated arbor
press.
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a

5-4

(2) Preheat all press-fit parts before reassembly.
lubricant to reduce abrasive action.

CAUTION

Do not press on the outer race of bearings when
installing on shafts.

If

necessary,

use
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5-7. REPAIR PROCEDURES
CAUTION

Whenever performing any maintenance procedure
involving the reconnection of electrical wiring, be
sure to perform the procedure in[paragraph 2-7.1
before placing the Bath Unit back into service.
Failure to do so could result in damage to either or
both of the water pump and the fuel and blower motors.

The following tables are step-by-step instructions showing how to repair
components of the Bath Unit. Repair the welded boiler tank and water heater
skid and base assembly without removing more components than necessary to make
the repair. The flame safeguard control and wiring, master control box
assembly , and ignition transformer are tested or repaired while installed on
the water heater. All other components of the Bath Unit needing repair are
removed from the Bath Unit at the organizational maintenance level. Repair
these components, make the necessary tests to ensure minimum performance and
return the components to supply for ‘further use.

Change 4 5-5
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5-7. REPAIR PROCEDURES (CONTD)

a. Power Cable Assembly.

' On Model PBU-100, before serial number PBU100442 and on Model HEI-
100, the power assembly cables are terminated by male and female
connectors and an electrolet box (T-junction). The procedures for
repairing the male and female connectors are the same. The
procedure for repairing a T-junction is different from repair
procedures of the male and female connectors. Before attempting
repair, determine which leg of the cable assembly is defective,
and if possible, which wire is defective by inspection or
continuity checks.

On Model PBU-100, serial numbers PBU100442 and subsequent have
power cables with a molded T-junction. Therefore, the only repair
to the cable is replacement of end plugs (steps |-9 below).

1. Peel back cap cover (1) from connector (2).

2. Inspect cable wires and connector for defects.

3.Remove connector by unscrewing five terminal screws (3).

4.Remove cap cover (1) from cable (4).

5-6 Change 7
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5-7. REPAI R PROCEDURES ( CONT' D)

a. Power Cable Assenblies (Cont’'d)

5. Slip cap cover (1) onto replacenent cable (4) of same |ength and
trimwire ends to same |ength.

6. Cut outer insulation fromcable 2-inches fromend and trim
approxi mately 3/8-inch fromtip of wire.

7. Crinp terminal lugs (5) to end of five wires.

8. Connect termnal lugs (5) to connector using termnal screws (3)
with wire colors keyed to connector terninals (6).

B - BLACK
R— RED

y X
W - WHITE RM
‘ FEMALE‘

0 - ORANGE/BLUE O\f_\\ i
G - GREEN . ((ﬁV)
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5-1. REPAI R PROCEDURES ( CONT' D)

a.Power Cable Assenbly (Cont’d)

9. Slide cap cover (1) over connector (2) until it seats.
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5-6. REPAIR PROCEDURES (CONT'D)

a. Power Cable Assembly (Cont'd).

NOTE
Steps 10-22 apply only to power cables
used on serial numbers before PBU100442 on
Model PBU-100 and Model HEI-100.

10. To repair or replace cable at T-junction, remove two screws
(7), cover (8), gasket (9) from electrolet box (10).

11. Cut heat shrink tubing (11) from T-junction.
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5-7. REPAIR PROCEDURES (CONTD)

a. Power Cable Assembly (Cont'd)

12. Disconnect defective cable at male (12) and female (13) discon-
nects and adapter (14).

-;.-._5? v———

14 12

NOTE

Do not pull cable out of electrolet box unless it is
necessary .

13. Pull defective cable from electrolet box.

14. If electrolet box (10) is defective, pull remaining cables out.
Remove three watertight connectors (15) by turning counterclock-
wise.
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5-7. REPAIR PROCEDURES (CONT’ D)

a. Power Cable Assenbly (Cont’d)

15.  Cut replacenent cable same length as old cable and trim approxi-
mately 3 inches (76mm) of outer insulation back from end.

16.  Trim approximately 1/2 inch (13m) insulation fromtip of wre
and install either male or female disconnect to wire as

necessary.

5-11



TM 10-4510-206-14

5-7. REPAIR PROCEDURES ( CONT' D)
a. PowerCable Assenbly (Cont’d)

17. Install watertight connectors (15) on electrolet box (10) if nec-
essary and push cable end into electrolet box.

18. Cut heat shrink tubing 2-3/4 inch (70mm) long and place over
end of wire.

19. Join male (12) and female (13) disconnects to adapter (14).

20. Pull heat shrink tubing over disconnects and apply heat to shrink
t ubi ng.
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5-7. REPAIR PROCEDURES (CONT' D)

a. power Cable Assenbly (Cont’'d)

21.  Position wire junctions in elect relet box (10) to allow cover (8)
to be Installed.

22.  Install cover (8) and gasket (9) on electrolet box (10) using two
screws (7).
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5-7. REPAIR PROCEDURES (CONT' D)

b.  Shipping Containers. Shipping container repair is limted to replace-
ment of fasteners (latches), hinges, carrying handles and painting.
The repair instructions of one container IS the same as for the other.
Proceed as foll ows:

1. Torermove a hinge (1) (container No. 2 only), renpbve six nuts (3),
six washers (2), and six screws (4).

2. Install hinge (1) using six screws (4), six washer (2) and six
nuts (3).
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5-7. REPAIR PROCEDURES (CONT' D)

h.  Shi ppi ng Containers (Cont’d)

3.

To renove latch and strike assenbly (5), rempve two screws (6)
each.

Repl ace latch and strike assenbly (5) using two screws each.

To renove handle (7), renove five nuts (10), five washers (9) and
five screws (8)

Repl ace handle (7) using five screws (8), five washers (9), and
five nuts (10),
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5-7. REPAI R PROCEDURES ( CONT' D)
h.  Shipping Containers (Cont’d).

7. Cean unpainted areas and apply one coat of primer TT-W572 to wood
surfaces and one coat of primer (16, [Appendix E)|to all netal

surfaces.
| 8. Apply finish coat of paint, item 15[ Appendix E]

9. On container No. 1 stencil identification letters (11) two inches
high in white per ML-STD 130
BATH UNN'T AWH
CONTAINER NO. 1.

10. On container No. 2 stencil identification letters (12) two inches
high in white per ML-STD 130
BATH UN'T AWH
CONTAINER NO. 2.
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5-7.  REPAI R PROCEDURES ( CONT’ D)

c. Shower Stand Assenmbly. Repair the shower stand by replacing all conpo-
nents except water flow control valve, shower nozzle and soap dish.
Those conponents are repaired by organizational maintenance.

1. If legs (1) are slightly bent, straighten them If legs are
br oken, repl ace.

2. Renmove damaged half coupling cap (2) and gasket (3) and replace.
3. Unscrew half coupling (4 and 5) by turning counterclockw se.

4.  Renove |leg holder bracket (6) fromtee (7) by turning counterclock-
Wi se.

5. Rerove header pipe (8) by turning tee (7) on both ends counter-
cl ockw se.
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5-7. REPAIR PROCEDURES ( CONT' D)

¢c. Shower Stand Assenbly (Cont’d)

NOTE

Use pipe joint compound (14 _Appendix E) when
joining pipes and fittings.

6. Install header pipe (8) by attaching tee (7) to both ends and
turning cl ockw se.

7. Install leg holder bracket (6) by attaching to tee (7) and turning

cl ockwi se. Leave shower nozzle and valve assembly (9) pointing
downward 45° from horizontal.

8 Screw half coupling (4 or 5) and gasket (3) to leg hol der bracket
(6) by turning clockw se.




5-7. REPAIR PROCEDURES ( CONT’ D)

d.  Shower Stand W ndbreaker.

t echni ques.

TM 10-4510-206-14

The wi ndbreaker nay develop tears or rips
fromnormal use. Repair using polyester thread conforming to V-T-285,
Type I, Oass 1, Subclass B, 005-1 (item 20,
stitching 1/8 inch (3nmm from edge or 1/8 inch (3nm apart.
repair nethod may use heat sea

Make al

Al ternate

e. Mxing Valve Assenbly. Common problens with the mxing valve assenbly

are clogged filter screens,
problems can be fixed by a genera
parts. \When parts replacenent
usually part of a kit. Use al

is called for,

and deposit buildup in the mxer.
cleaning of filters and interna
the repl acement
parts of the kit to replace the old

These

parts are

parts. Consult the table below for a guide to kit replacement.
SYMPTOM _ REMEDY KIT
Discharge water has Motor replacement 390-295
wide variations of temperature.
Water flow iIs cut off.
Water leaks at body gaskets. Gasket and 390-294
disk replacement
Mixing valve 390-297

Discharge temperature
varies after motor
replacement (First check
pressure drop across mixer).

replacement
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5-7. REPAIR PROCEDURES ( CONT' D)

e. Mxi ng Valve Assenbly (Cont’d)

1. Cose both inlet checkstop valves (1) by turning stop valve stem
(2) clockwise with a |/4-inch key.

2.  Rermove bonnet (3) using a 2-1/4 inch wench for 3/4-inch NPT
tabs .
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57. REPAIR PROCEDURES (CONT' D)

e. Mxing Valve Assenbly (Cont’d)

3. Lift strainer screen (4) out of housing (5).

4, Using a¥%inch allen wench, turn stem (6) counterclockw se and renove stem (6), 0-ring (7
and gasket (8).

5. Using needl enose pliers, remove poppet assenbly (9).

Change 6  5-21
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S>7.

REPAIR PROCEDURES (CONT'D)

e. Mixing Valve Assembly (Cont'd

5-22

6. Remove four motor housing capscrews(l0).

7. Remove thermostatic motor (11) assembly by lifting up temperature adjustment knob (12).

8. Disassemble thermostatic motor assembly by removing adjustment knob retainer (13), side

setscrew (14), top setscrew (15), adjustment knob (12), motor housing cap (16), gasket (17),
and motor (11).

‘_ /n m/ -
16
\‘( \b\
N
5 |
\ 13 @)/
@
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5-7. REPAIR PROCEDURES (CONT'D)

e. Mixing Vave Assembly (Cont'd
9, Lift out overload assembly (18) and hot water poppet (19).

Change 6  5-23
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5-7. REPAIR PROCEDURES (CONT'D)

e. Mixing Valve Assembly (Cont’d)

10. Using 1 3/8-inch wrench, remove body cap (20), O-ring (21), spring (22), cold water poppet (23),
and spring (24).
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5-7. REPAIR PROCEDURES (CONT'D)
e. Mixing Valve Assembly (Cont'd)

11. Carefully insert ruler or pencil into motor bellows (25) and measure inserstion depth. If
depth is greater than 1 3/4 inches (44mm), replace motor.

NOTE

Motor bellows should offer firm resistance to rigid object inserted inside
bellows.

-

\

25

12. Using 7/16-inch wrench, loosen and remove four motor housing machine bolts (26).

13. Remove motor housing (27) with O-ring (28) and lower body (29).

Change 6  95-25



T™M 10-4510-206-14
T040P1-6-2-

5-7. REPAIR PROCEDURES (CONT'D)
e. Mixing Valve Assembly (Cont'd)

14. Clean filters or internal parts as necessary. Before replacing individual parts, determine
whether or not they are part of akit (refer to[para. 5- ?‘e). If part of akit, use al parts of the
kit to replace old parts.

15. Install motor housing (27) with O-ring (28) to lower body (29) using four motor housing
machine bolts (26). Tighten using 7/16-inch wrench.
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5-7. REPAIR PROCEDURES (CONT'D)
e. Mixing Valve Assembly (Cont'd)

16. Install spring (24), Goldwater poppet (23), spring (22), O-ring (21), and body cap(20).

)

Tighten with 1 3/8 inch wrench.

Change 6  5-27
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57. REPAIR PROCEDURES (CONT'D)
e. Mixing Valve Assembly (Cont'd)

18. Assemble thermostatic motor assembly by installing motor (11), gasket (17), motor housing
cap (16), adjustment knob (12), and adjustment knob retainer (13) with side setscrew (14)
and top setscrew (15).

5 »
@/n
-

19. install thermostatic motor assembly on overload assembly (18) by holding temperature
adjustment knob (12), Secure to housing with four capscrews (10).

E Ry
— \
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5-7. REPAIR PROCEDURES (CONT'D)
e. Mixing Valve Assembly (Cont'd)

20. Install poppet assembly (9).

21. Assemble gasket (8), O-ring (7), and stem (6). Install stem using 1/4- inch alen wrench,

turning stem clockwise.

Change 6  5-29
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5-7. REPAIR PROCEDURES (CONT'D)

e. Mixing Vave Assembly (Cont’d)

22. Ingtall strainer screen (4) in housing (5).

24. Open both inlet checkstop valves(l) by turning stop valve stem (2) counterclockwise with a
Yrinch key.

5-30 Change 6 & U.S GOVERNMENT PRINTING OFFICE: 1092 654-028/60036
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5-7. REPAIR PROCEDURES (CONT'D)

Water Pump (For Model PBU-100 Only). The water pump motor is an integral
part of the water pump. The two are assembled in a way that requires the
disassembly of the water pump to separate the motor from the pump. Failure of
the water pump may be due to worn casing or bracket or bad seals and gaskets.
Disassemble the water pump and inspect for worn or damaged parts and replace
if necessary. Gaskets and seals are supplied in a kit.. Use all parts in the
kit to replace old parts.

1. Remove six hex nuts (1) from studs (2) attaching volute casing (3) to
intermediate bracket (4). Separate volute casing (3) from intermediate
bracket (4).

2. Remove volute gasket (5) and vane plate o-ring (6).

Change 7 5-31
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES ( CONT'D)

f. Water Pump (Cont’d)

3.

Remove two machine screws (7) holding vane plate (8) to intermedi-
ate bracket (4). Remove vane plate.

Unscrew and remove impeller jam nut (9) from motor shaft (10). Use
block of wood to hold impeller in place while removing nut.

Unscrew and remove impeller (11) from motor shaft (10).
NOTE

Tag and tie seal assembly (12) when removed.

Remove impeller shim set (13), seal washer (14), and seal assembly
(12) from motor shaft (10).
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5-7.  REPAI R PROCEDURES ( CONT' D)

f. Water Punp (Cont'd)

7. Rempve four nuts (15) and four washers (16) holding mtor (17) to
intermediate bracket (4). Renove notor.

8. slip slinger ring (18) from notor shaft.
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5-7. REPAIR PROCEDURES (CONT' D)

f. Water Punp (Cont'd)

9. Unscrew and renove suction port drain plug (19) from volute
casing (3).

10.  Unscrew and rermove fill plug (20) from volute casing (3).
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5-7. REPAIR PROCEDURES (CONT' D)

f. Water Punp (Cont’d)

11.  Inspect for broken or cracked motor housing, damaged shaft
threads, and bent shaft.

12.  Inspect volute casing for breaks, cracks, and damaged threads. In-
spect for cracked studs and damaged stud threads.

13.  Inspect for broken, cracked, badly worn or dirty inpeller and vane
pl at e.

14. Examine seal assenbly mating surfaces to nake sure they are highly
polished, and are not pitted, scratched, or scored.

15.  Inspect volute drain plug for broken handle and damaged threads.
I nspect suction port drain plug and fill plug assembly for damaged
t hr eads.

16. Clean dirt and foreign natter frominpeller and vane plate.

WARNI NG

Drycl eaning solvent, P-D-680 (Safety or Stoddard
Sol vent) is potentially dangerous. Avoid repeated
and prolonged breathing vapors and skin contact
with liquid. Donot use near open flane, arcing
equi pnent, or other ignition sources. Use in

wel | -ventilated area.

17. Cean seal cavity and notor shaft with soft cloth soaked in clean-
ing solvent (4, Appendi X EJI.
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5-7.  REPAIR PROCEDURES ( CONT' D)

f. Water Pump (Cont'd)

18.  Screw fill plug (20) into volute casing (3).

19.  Screw suction port drain plug (19) into volute casing (3).

19
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5-7. REPAI R PROCEDURES ( CONT' D)

f. Water Punp (Cont'd)

20. Slide slinger ring (18) onto motor shaft (10).

21.  Set notor (17) in place on intermediate bracket (4) and secure
with four washers (16) and four nuts (15).
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5-7.  REPAIR PROCEDURES ( CONT' D)

f.  Water Punmp (Cont'd)

22.  Lubricate bellows (21) of seal assembly (12) with soft grease (15,
[Appendix_E) Jand place a drop of light lubricating oil (3[_Appendix]
[E] on lapped faces of seal assembly. |pstall seal assembly on
wat er punp notor shaft (10).

NOTE

Adjust inmpeller (11) by installing or renoving
i mpel l er shims on notor shaft.

23.  Slip seal washer (14) then inpeller shimset (13) onto water punp
motor shaft (10).

24.  Screw inpeller (11) onto water punp shaft (10) and place vane
plate (8) over inpeller. |f inpeller does not bind against vane
plate, remove inpeller and vane plate and add shims until inpeller
does bind against vane plate. Remove 0.10-inch of shins.
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5-7. REPAI R PROCEDURES (CONT' D)

f.  Water Punp (Cont'd)

25.

26.

27.

28.

Screw inpeller (11) onto water punmp shaft (10).

Pl ace adhesive (12, [Appendix_EJ] on threads of inpeller jam nut
(9) and screw jam nut onto motor shaft.

Tighten inmpeller jam nut (9) by placing a block of wood between
vanes to imobilize inpeller (11).

Use seal ant (13,[Appendix E) on vane plate (8) and install
vane plate to intermediate bracket (4) using two screws (7).
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5-6. REPAI R PROCEDURES ( CONT' D)

f.  Water Pune (Cont'd)

29. Use new volute gasket (5) and Oring (6) and install on volute
casing (3).

30. Install volute casing (3) onto intermediate bracket (4) using six
nuts (I).
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TO 40P1-6-2-1
5-7. REPAIR PROCEDURES (CONT'D)

f.1 (For Model HEI-100 only) Water Pump.

The water pump motor is an integral part of the water
pump. The two are assembled in a way that requires the
disassembly of the water pump to separate the motor from
the pump. Failure of the water pump my be due to worn
casing or bracket or bad seals and gaskets. Disassemble

the water pump and inspect for worn or damaged parts and
replace if necessary.

1. Remove four bolts (1) and four lock washers (2) that
attach pump case (3)to housing (4). Separate pump
case(3) from housing (4).

2. Remove casing O-ring (5).

FOR MODEL HEI-100 ONLY

Change 75-40.1



TM 10-4510-206-14
TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

f.1 (For Model HEI-100 only) Water Pump (Cont'd).

3. Unscrew impeller(6) counterclockwise while holding
motor shaft (7) through rear guard (8). Note: It
may be necessary to remove rear guard (8) by
removing four screws (9).

4. Remove impeller shims (10) and seal assembly (11)
from motor shaft (7).

FOR MODEL HEI-100 ONLY

5-40.2 Change 7
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TO 40P1-6-2-1
5-7. REPAIR PROCEDURES (CONT'D)

f.1 (For Model HEI-100 only) Water Pump (Cont'd).

5. Remove four bolts (12) and four lock washers (13)
holding motor (14) to housing (4). Remove motor (14).

6. Slip slinger ring (15) from motor shaft.

7. Remove seal (16) and seal support (17) from housing

(4).

-~

FOR MODEL HEI-100 ONLY

Change 7 5-40.3
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONTD)

f.1 (For Model HEI-100 only) Water Pump (Cont'd).

8. Inspect for broken or cracked housing, damaged shaft
threads, and bent shaft.

9. Examine seal assembly mating surfaces to make sure
they are highly polished, and are not pitted,
scratched, or scored.

10. Inspect for broken, cracked, badly worn or dirty
impeller.

11. Inspect pump casing for breaks, cracks, and damaged
threads.

12. Inspect pump drain plug for broken handle and
damaged threads.

13. Clean dirt and foreign matter from impeller and pump
casing.

WARNING

Dry-cleaning solvent, P-D-680 (Safety or Stoddard
Solvent) is potentially dangerous. Avoid repeated
and prolonged breathing vapors and skin contact
with liquid. Do not use near open flame, arcing
equipment, or other ignition sources. Use in well-
ventilated area.

14. Clean seal cavity and motor shaft with soft cloth
soaked in cleaning solvent (4,[Appendix E).

FOR MODEL HEI-100 ONLY

5-40.4 Change 7
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONTD)

f.

1

(For Model HEI-100 only) Water Pump (Cont'd).

15.
16.

17.

18.

19.

20.

Install slinger ring (15)onto motor shaft (7).
Install (16) and seal support (17) into housing (3).

Lubricate seal assembly (11) with soft grease (15,

place a drop of light lubricating
on lapped faces of seal
assembly. Install seal assembly on water pump motor
shaft (7).

Install motor (14) onto housing (3) using four bolts
(12) and four lock washers (13).

NOTE
Adjust impeller (6) by installing or
removing impeller shims (10) on motor
shaft.

Slip seal assembly (11) and impeller shim set (10)
onto water pump motor shaft (7).

Screw impeller(6) clockwise onto shaft (7) while
holding shaft through rear guard (8).

FOR MODEL HEI-100 ONLY

Change 7 5-40.5
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

f.1 (For Model HEI-100 only) Water Pump (Cont'd).

21. Install casing O-ring (5).

22. Install pump case (4) to housing (3) using four
bolts (1) and four lock washers (2).

FOR MODEL HEI-100 ONLY

5-40.6 Change 7
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5-7. REPAI R PROCEDURES ( CONT' D)

g. Ignition Transforner. These procedures test the ignition transformer.

If the transformer fails the test, replace the transformer.

1.

Di sconnect ignition transformer primary wires at water heater
control box and disconnect ignition wires at transfornmer.

Check resistance between two wires. Resistance should be approxi-
mately 7 ohns. A reading of Oor infinity shows a defective trans-
forner.

Check resistance between one wire and transforner case. Resi st ance
should be infinity (open circuit). A short (0 ohms) shows a defec-
tive transforner.
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5-7.

5-42

g.

REPAI R PROCEDURES ( CONT' D)

Ignition Transformer (Cont'd)

4.

Check resistance between output connectors. Resistance should be
approximately 20 kilohnms. A reading of O or infinity shows a de-
fective transforner.

Check resistance between each output connector and transformer

case. Resistance should be approximately 10 kilohms. A short or
infinite resistance indication shows a defective transfornmer.
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5-7. REPAIR PROCEDURES ( CONT' D)

h. Electrical Mtor. Repair instructions for the water punp notor and
bl ower assenbly nmotor are the same. Use these instructions for the re-
pair of each notor. Use separate parts list for replacenent parts
The water punp notor is an integral part of the water punp. The notor
can only be renoved during disassenbly of the water punmp. Refer to
paragraph 5.6.f for water punmp motor renoval and [paragraph 4-T14i] for
bl ower notor renoval

1. Place mark (1) on notor housing and end plates for ease in
reassenbly.

2. Renove four bolts (2) holding end plates (3) to housing (4).
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5-7. REPAI R PROCEDURES ( CONT' D)

h. Electrical Mtor (Cont'd)

3. Renobve bearings (5) fromrotor (6). Qean all parts with a clean
dry cloth except bearings. ean bearings with a clean, lint-free
cloth noistened in |light engine oil.
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5-7.  REPAIR PROCEDURES ( CONT' D)

g Electrical Mtor (Cont'd)

h. I nspect for broken or cracked nmotor and bent shaft, burned rotor,
bent fins, nounting plate, and danaged wiring. If any of these
itens are damaged, replace notor.

5. If bearings are rough or excessively worn, replace bearings.
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5-7. REPAIR PROCEDURES ( CONT' D)

h. Electrical Mtor (Cont'd)

6. Install bearings (5) onto rotor (6). |nstall end plates (3) into
housing (4) in alignment with markings on housing.

7. Secure using four bolts (2).
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5-7. REPAI R PROCEDURES ( CONT' D)

. Blower Assenbly. The blower assenbly conprises a blower nmotor, fuel
punp, fuel filter, and air shutter assenbly. These itens were renoved
by organizational maintenance for repair. The follow ng paragraphs
describe the repair of the blower assenbly subassenblies.

j.  Blower Mtor. The blower notor and water punp notor repair
instructions are the same. Refer td@ paraoraph 5-64.

k. Fuel Punp. A fuel punp failure may be caused by a clogged filter,
worn, or broken parts. Repair of the fuel punp consists of conplete
di sassembly, cleaning of parts, inspection, and replacement of Kit
items as well as other parts that may be defective. Proceed as
foll ows.

1. Renove eight screws (1) and remove cover (2) and cover gasket (3)
fromfuel punp body.

2. Gasp strainer (4) by handle and pull strainer out.

3. Unscrew five gearset screws (5) and renmove end plate assenbly

(6).

4. Use snapring pliers to remove retaining ring (7) and Oring (8)
and press shaft assenbly (9) out of body.
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5-7. REPAIR procedures (CONT' D)

k. Fuel Punp (Cont'd)

stationary face seal (10), seal (11), washer (12) and Oring

nozzle plug assenbly (14) and gasket (15).

sl eeve retaining spring (16), Oring (17), and piston sleeve

end plug assenbly (19, 20, 21) and gasket (22).

spring seat (23), piston spring (24), and piston assenbly

10. Press port housing (26) from body and renove port housing gasket

5. Renove
(13).
6. Renove
7. Renove
(18).
8. Renove
9. Renove
(25).
(27).
21
20
19
22

23

24

25
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5- 1. REPAI R PROCEDURES ( CONT' D)

k. Fuel Pump (Cont'd)

WARNI NG

Drycl eaning solvent, P-D-680 (4, [Appendix _EJlis
potentially dangerous. Avoid repeated and prol onged
breat hi ng of vapors and skin contact with liquid. Do
not use near open flame, arcing equipnment, or other

ignition sources. Use in well-ventilated area.

11, Cean all parts in solvent (4[_Appendix EJ.
12. I nspect for burred, nicked, broken, scratched, and excessively
worn parts. Replace defective parts and kit replacenent parts.
13.  Install port housing gasket (27) and port housing (26) by pressing
in place.
14.  Insert piston sleeve (18), Oring (17), sleeve retaining spring
(16), gasket (15) and nozzle plug assenbly (14).
15. Install piston assenbly (25), piston spring (24), spring seat
(23), gasket (22), and end plug assenbly (19, 20, 21).
10
21 20 "
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5-7.  REPAIR PROCEDURES ( CONT' D)

k. Fuel Punmp (Cont'd)

16. Install O-ring (13), washer (12), seal (11), and stationary face
seal (10).

17. press shaft assenmbly (9) into body and install Oring (8) and
retaining ring (7).

18. Install end plate (6) and secure with five screws (5).

19.  Push strainer (4) and assenble gasket (3) and cover (2) and secure
to pump body with eight screws (I).
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5-7. REPAI R procebures ( CONT' D)

1. Welded Boiler Tank and Skid. The wel ded boiler tank nmay becone damaged
in shipment. Mnor dents and scratches can be repaired by coating the
affected area with paint. A ruptured tank or broken leg can be re-
paired by welding. Mre severe damage may require the conplete re-
pl acenent of the tank. |f neking mnor repairs, remove only those as-
senblies or parts necessary to gain access to the damaged areas.

1.  Renove snokestack assenbly [paragraph 4-10d).
2. Reropve fuel supply control assenbly (paragraph 24-143).

3. Renove burner head assenbly (paragraph 4-7140).

4. Renpve ignition transformer ([paragraph 4-T4c) .

5. Renove conduit, electrical fittings and wiring (paragraph_4-14.1d).

6. Renove tenperature high limt and operation linmt controls
(paragraph 5-61).

7. Renove manifold connections and fittings ([paragraph 4-14.1).

8. Renove instructional, identification and warning plates
[4-14d) .

9. Renove ignition cables [(paragraph 4-14fh).

10. Renove bl ower assenbly (paragraph 4-14i).
11.  Renove WV scanner (paragraph 5-6i].

12. Renove |ow water probe assenmbly (P ar ap 61) .

13.  Renove master control box assenbly [paragraph 5-6i).
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5-7. REPAI R PROCEDURES ( CONT' D)

1. Wl ded Boiler Tank and Skid (Cont'd)

14.  Renove sight assenbly cap (1) by turning counterclockw se.

15. Renove snoke box cover (2) and snoke box cover gasket (3) by
removing eight nuts (4) and eight washers (5) and slide snmoke box

cover off.

16. Remove water heater handle (6) by renoving eight nuts (7),
eight screws (8), and eight washers (9) and lift handle up.
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5-7.  REPAI R PROCEDURES ( CONT' D)

1. Wl ded Boiler Tank and Skid (Cont'd)

17.  Renpbve drain cock (10) fromwater tank (11) by turning
count er cl ockwi se.

18. Renmove skid (12) fromwater tank (11) by renoving eight nuts (13),
ei ght washers (14) and eight screws (15).

19.  Renove fuel line holder (16) by renoving two screws (17).
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5-7.  REPAIR PROCEDURES ( CONT' D)

1. Welded Boiler Tank and Skid (Cont'd)

20. Make needed repairs to tank or skid or replace tank or skid as
necessary (see[Chapter 6] [paragraphs 6-4]and 6-5).

21.  Apply primer coat and finish coat of paint to exposed areas as per
[paragraph 4-T14.n.

22.  Install fuel line holder (16) and secure with two screws (17).

23. Attach skid (12) to water tank (11) using eight screws (15), eight
washers (14) and eight nuts (13).

24.  Install drain cock (10) by inserting in water tank (11) and
turning cl ockw se.
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5-7. REPAIR procedures (CONT' D)

1. Wl ded Boiler Tank and Skid (Cont'd)

25. Install water heater handle (6) on water tank (11) and secure with
ei ght screws (8), eight washers (9), and eight nuts (7).

26. Install snoke box cover (2) and gasket (3) and secure with eight
washers (5) and eight nuts (4).

27.  Install sight assenbly cap (1) on sight tube by turning
cl ockw se.
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5-7.

5-56

REPAI R PROCEDURES ( CONT' D)

Wl ded Boil er Tank and Skid (Cont'd)

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Install master control box assenmbly (paragraph 5-61n).

Install |ow water probe assenbly (paragraph 5-6.1).

Install WV scanner (fparagraph 5-6.1]).

Install blower assenbly ([paragraph 4-14.1]).

Install ignition cables [[paragraph 4-14h).

Install instructional, identification, and warning plates
(paragraph 4-14.1).

Install manifold connections and fittings [[paragraph 4-14.1).

Install tenperature high linit and operating control
[5-6.1k) .

Install conduit, electrical fittings and wiring[{paradraph
[4-14.1d).

Install ignition transformer [paragraph 4-14.¢).

Install burner head assenbly (paragraph 4-14.1).

Install fuel supply control assenbly [[(paragraph 4-14.1a).

Install snokestack assenbly [paragraph 4-10.d).
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TM 10-4510-206-14
TO 40P1-6-2-1

REPAIR PROCEDURES (CONT'D)

1.

Load Limit Switch (Applies to Model PBU-100 only) The load limit

switch used on the water pump is identical to the load limit switch
used on the water heater control box assembly. Use these
instructions to repair both switches.

1.

On Model PBU-100, before serial number PBU100442, remove two
screws (1) securing overload heater (2) to switch (3). Separate
heater from switch.

Inspect load limit switch for broken case and damaged threads.
Use ohmmeter to check continuity across switch terminals with
switch in ON and OFF position.

. On Model PBU-100, before serial number PBU100442, inspect overload

heater for breaks or burns.

Replace any defective items.

. On Model PBU-100, before serial number PBU100442, position

overload heater (2) on switch (3) and secure with two screws (1).

(Items numbers 1 and 2 not present on Model PBU-100, serial number

PBU100442 and subsequent, nor on Model HEI-100)

Change 7 5-57
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES ( CONT'D)

m. UV Scanner and Flame Safeguard Control Test and Repair. The UV scanner
and flame safeguard control protect operating personnel and the Bath
Unit against hazards that may exist; if power fails, water temperature
goes too high, water level is too low, fuel runs out or is cut off, or
ignition falls. Perform the following procedures if the hot water
heater fails to turn on and heat water or if it shuts down and sounds
an alarm. Perform an operational check once a month If the water
heater is not in use.

1. Set up Bath Unit for operation (Chapier 2).

2. Turn on fuel and power.

3. Wait approximately 20 seconds. If audible alarm sounds, go to step
10. If blower motor does not come on and ignition does not occur,

go to next step.
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TO 40P1-6-2-1
5-7. REPAIR PROCEDURES (CONT'D)

m. UV Scanner and Flame Safeguard Control Test and Repair (Cont'd).

4. Open water heater control box lid (1) and check motor contactors
(2). If contactors are tripped, try resetting contactors and
check for normal operation. |If contactors continue to trip, test

motor contactor operation [(paragraph 5-6l.m step 7). If contactors
are not tripped, go to next step.

5. Loosen screw (3) holding cover (4) on flame safeguard control.
Remove cover exposing circuit card.

On Model PBU-100, before serial
number PBU100442 and Model HEI-100
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5-7. REPAIR PROCEDURES (CONT'D)

m. UV Scanner and Flame Safeguard Control Test and Repair (Cont'd).

WARNING

Voltages that are dangerous to human life are present in
the control box. Exercise extreme caution when working
around the control box with the lid open.

6. Using multimeter set for ac operation on 500 vac scale, check for
120 vac vac at test points (1) and (2). If voltage is not normal,

test load limit switch and power source [(paragraph 5-6im step 6).

If voltage is normal, go to next step.

®

|
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®
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o
‘N

i

i
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5-7. REPAI R PROCEDURES ( CONT' D)
m WV Scanner and Flanme Safeguard Control Test and Repajr (COnt'd).

7. Turn off load limt switch and renove flane safeguard control
circuit card by renoving two screws. Lift circuit card out.

8. Turn on load limt switch and using a nultineter check for 120 vac
on base ternminal board ternminals 2 and 7. If voltage is not
nornal, test |low water probe (paragraph 5-6]l) and tenperature limt
and control circuits [[paragraph 5-611). If voltage at termnals 2
and 7 is normal, go to next step and replace fenale safeguard
control circuit card.

9. Turn off power limt switch and install replacenent flane safeguard
control circuit card by setting card in place and tightening two
SCrews.

——v—e——

Change 4  5-61
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5-7.  REPAIR PROCEDURES (CONT' D)

m W _Scanner _and Fl anme Safeguard Control Test and Repair (Cont'd).

10.

11.

NOTE

If the buzzer sounds, an ignition failure is indicated.

Organi zational mai ntenance has determned that ignition takes place
monentarily but system shuts down immediately after ignition. \wth
multimeter set for dc operation, press reset pushbutton. Ccheck
voltage at test points (S1) and (S2). If voltage is not 5 to 6
vdc, replace W scanner (step 12).

Organi zational mai ntenance has deternmined that ignition does not
occur after pressing reset pushbutton but buzzer sounds. \Wth
mul timeter set for ac operation, check for 120 vac at test points
(2) and (5) after pressing reset pushbutton. If voltage is O
replace flane safeguard control circuit card by |oosening two
screws and lifting card out.

SCREW

5-62 Change 4



TM 10-4510-206-14

5-7. REPAI R PROCEDURES ( CONT' D)

m WY _Scanner and Flame Safequard Control Test and Repair (Cont'd).

12.

13.

To renpbve UV scanner, go to step 7 and renove flame safeguard
control circuit card. Disconnect tw wires at terminals Sl and S2.
Di sconnect WV scanner (1) at burner head assenbly and unscrew
conduit nut (2). Pull WV scanner wires out of conduit.

To install WV scanner, insert W scanner wires (3) in conduit (4).
Screw conduit nut (2) to W scanner (1) until connection is tight.
Screw W scanner (1) to scanner tube at burner head. Connect two
wires to termnals Sl and S2. Install flane safeguard control

circuit card (step 10).

Change 4 5-63
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5-7. REPAI R PROCEDURES ( CONT' D)

m UV Scanner and Flane Safeguard Control Test and Repair (Cont'd)

14, Cose lid (1) on water heater control box and turn off power limt
swi tch.
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5-7. REPAIR PROCCEDURES ( CONT' D)

n. Qperating Limt and Hgh Linmt Controls. The operating |imt and high
limt controls are identical except that the operating limt control
has a control knob and a dial calibrated fromOto 250°F (121°C). The
high limt control has a plain cover and protected (covered) screwdriver
adjustnent that is set at the factory. Because the two controls are
mounted differently, the renoval and installation procedures are not
the sane. Repair each control by replacement of the conplete control.
Repl ace the controls as foll ows:

WARNI NG

El ectrical power furnished to the water heater can
be hazardous to life. Do not work with live cir-
cuits. Make certain ac power is renoved fromthe
wat er heater bhefore performng the follow ng pro-
cedures.

Ensure water heater is cold before servicing the
high limt tenperature control. The water vessel
becomes hot during operation and burns or bodily
injury may result from contact with the water
heater before it cools.
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5-7.  REPAIR PROCEDURES ( CONT' D)

n. Operating Limt and High Linit Controls (Cont'd)

1. Unscrew cap (1) and rempve cover plate (2) on high limt control

(3).

8838
8338
©Qo°
0009
8333
8338
3935
3338
2909
9909
oosg
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5-7. REPAI R PROCEDURES ( CONT' D)

2. Disconnect two wires (4).

3. Loosen conduit nut (5) on each end of conduit (6) and slide nut
toward center of conduit.

4, Qpen inspection plate (7) and pull wires (4) until wres do not
extend beyond end of conduit (6).
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5-7.
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REPAI R PROCEDURE ( CONT' D)

n. Qperating Limt and High Linit Controls (Cont'd)

5. Push conduit (6) to right while turning limt control (3)
emove |init

countercl ockwi se until control is clear of nanifold.

control from nanifold by continuing to turn counterclockw se.

6. Unscrew nut (8) and renove raintight connector (9).

NOTE

Before installing the replacenent high limt control,
coat threads with pipe joint compound (14, Appendi X EJI.
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5-7.  REPAIR PROCEDURES ( CONT' D)

n. Operating Limt and Hgh Limt Controls (Cont'd)

7. Insert raintight connector (9) into high limt control housing (3)
and secure with nut (8).

8. Install high limt control (3) in manifold and turn clockw se. On
last turn, insert end of conduit (6) into control housing and push
conduit to left into housing.
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5-7. REPAIR PROCEDURES ( CONT' D)

n. Qperating Limt and Hgh Limit Controls (Cont'd)

9. Push conduit nuts (5) to raintight connectors (9) and tighten nut.

10. Pull wires (4) out of conduit end (6)

and secure two wires (4).

11.  Secure inspection plate (7).
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5-7.  REPAIR PROCEDURES ( CONT' D)

n. ' Limit and High Linmit Controls (Cont'd

12. Place cover plate (2) on high limt control (3) and screw on cap

(1).

3
-]
25
33
33

3

3
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5-7. REPAI R PROCEDURES ( CONT' D)

n. Operating Limt and Hgh Linit Controls (Cont'd)

13. At operating control (10) |oosen setscrew (11)
knob (12) up.

14, Unscrew nut (13) and renove cover plate (14).

5-72
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5-7.  REPAI R PROCEDURES ( CONT' D)

n. Operating Limt and High Limt Controls (Cont'd)

15.

16.

17.

17

Di sconnect two wires (15) and renove nut (16) from end of
condui t .

Renove inspection plate (17) and pull wires (18) out of operating
control housing (10).

Di sconnect wire nuts (19) and push lower wire down in conduit.
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5-7. REPAIR PROCEDURES ( CONT' D)

n. perating Limt and Hiah Limt Controls (Cont'd)

18. Disconnect nut (20) and turn conduit assembly at connector (21) to
left.

19. Unscrew operating control (10) by turning counterclockwi se.

NOTE

Before installing the replacenent operating linit
control, coat threads with pipe joint conpound

(14, [Aopendi x_EJI.

20
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5-7. REPAIR PROCEDURES ( CONT' D)

n. perating Limt and Hgh Linmt Controls (Cont'd)

20. Install replacement operating limt control (10) by turning
clockwise. Aign hole in housing with conduit (22).

21.  Turn conduit assenbly at elbow (21) until conduit (22) fits inside
control housing.

22. Connect nut (20) to el bow.

20 10
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5-7.  REPAIR PROCEDURES ( CONT' D)

n. Operating Limt and Hgh Linit Controls (Cont'd)

23. Connect wires using wire nuts (19) matching wire colors.

24.  Push wires (18) into operating control and secure condul et cover
plate (17) with screws.

25. Install conduit nut (16) on end of conduit.

26. Secure two wires (15) to switch.

17
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5-7. REPAI R PROCEDURES ( CONT' D)

n. perating Limt and High Limt Controls (Cont'd)

27.

28.

Pl ace cover plate (14) over operating control (10) and secure in
place with nut (13).

pl ace control knob (12) on control shaft and tighten setscrew
(11).  Turn knob from O to 250° to check pointer calibration. Ad-
just position by |oosening setscrew and nove knob to correct posi-
tion. Tighten setscrew.
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5-7.

5-78

REPAI R PROCEDURES ( CONT' D)

Low Water Probe Assembly. The low water probe assenbly conprises an

electrode fitting and an electrode. Only one wire connects to the
assenbly because the water in the water heater conpletes the electric
circuit. Repair the assenbly by replacing the electrode fitting or the
el ectrode. Both parts nust be renoved fromthe water heater to replace
one part. Renoval of the |ow water probe assenbly requires the partial
removal of the high limt and operating limt controls. Proceed as
foll ows.

WARNI NG

El ectrical power furnished to the water heater can be
hazardous to life. Do not work with live circuits.
Make certain ac power is renpved fromthe water heater
before perfornming the follow ng procedures.

Ensure water heater is cold before servicing the high
limt tenperature control. The water vessel becones hot
during operation and burns or bodily injury may result
from contact with the water heater before it cools.
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5-7. REPAIR PROCEDURES (CONT' D)

0. Low Water Probe Assenbly (Cont'd)

1.  Repeat procedures in[paragraph 5-6K, steps 1 through 6.

2. Unscrew four screws (1) and rempbve cover (2) from electrode fitting

(3).

3. Unscrew nut (4).
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5-7. REPAI R PROCEDURES ( CONT' D)

0. Low Water Probe Assenbly (Cont'd)

4. Unscrew nut (5) and disconnect wire (6).

5. Renove inspection plate (7) and pull wres from upper conduit
out .
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5-7.  REPAIR PROCEDURES ( CONT' D)

0. Low Water Probe Assenbly (Cont’d)

6. Wth a pipe wench, rotate condulet (8) until nut (4) is
cl eared.

7. Rotate electrode fitting (3) counterclockw se until assenbly is
free fromwater heater.
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5-82

5-7.

REPAI R PROCEDURES ( CONT’ D)

o. Low Water Probe Assenbly (Cont’d)

8.

Separate condulet (8) fromelectrode fitting (3) by turning
condul et countercl ockwi se against electrode fitting. Rampye
| ow water probe assenbly by turning counterclockw se.

Separate electrode (9) fromelectrode fitting (3) by turning
count er cl ockw se.
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5-7. REPAIR PROCEDURES ( CONT’ D)

0. Low Water Probe Assenbly (Cont’d)

10.

11.

Install replacenent electrode (9) or electrode fitting (3) by
turning electrode clockwi se.

NOTE

Before installing the replacenment condul et, coat
threads with pipe joint conpound (14, CAppendix EJI

Assenmbl e el ectrode fitting (3) and condulet (8) by turning
condul et cl ockwi se against electrode fitting.
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5-7.  REPAI R PROCEDURES ( CONT’ D)
0. Low Water Probe Assenbly (Cont’d)

12.  Install electrode fitting (3) and condul et assenbly (8)
by inserting electrode fitting (9) in water heater and turning

cl ockwi se.

13, Wth pipewench turn condulet (8) clockwise until it mates with
conduit nut (4).

14, Tighten nut (4).
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5-7. REPAIR PROCEDURES ( CONT' D)

0. Llow Water Probe Assenbly (Cont’ d)

15. Feed wires into upper conduit and secure condul et inspection
plate (7).

16. Connect short wire (6) to termnal and secure with nut (5).
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5-7. REPAI R PROCEDURES ( CONT’ D)

0. Low Water Probe Assenbly (Cont’d)

17.  Secure cover (2) to electrode fitting with four screws (I).

18. Repeat procedures in[paragraph 5-6K, steps 7 through 11.
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5-7. RePAl R PROCEDURES ( CONT’ D)

Master Control Box Assenbly. Test the conponents in the master control

P box and repair the unit by replacing the defective conponent. The
flame safeguard control and buzzer repair was described in[paragraphl
[5-7]

WARNING

H gh voltages that are dangerous to human life may be
present. Before working on electrical circuits,

renmove all power fromthe water heater.

1. Turn off power switch (1) and disconnect power cable (2).
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REPAI R PROCEDURES ( CONT' D)

5-7.

box lid (4) and lower lid

Use two latches (3) to unlatch control

exposi ng conponents.

2.
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONTD)

p. Master Control Box Assembly (Cont'd)

3. Inspect components and wires for burns and breaks and replace any
component or wire found defective.

4. Using multimeter, check continuity from front of plug (5) to

output on each pin. Replace connector (steps 12 and 13) if test
fails on any pin.

5. On Model PBU-100, before serial number PBU100442, pull off cover

(6) and inspect overload heaters (8) for damage. Replace (steps
15 and 16) if defective.

6. On Model PBU-100, to test load limit switch (7), check continuity
from wire terminals (9) on back of plug (5) to terminals (10) at
motor contactor (11). With switch (7) turned off, meter reads open
circuit. With switch (7) turned on, meter reads continuity on
each like colored wire. Replace switch(7) (steps 17 and 18) if
continuity test fails.

On Model PBU-100, before
serial number PBU100442

BL- BLUE
G- GREEN
B- BLACK
R- RED
W- WHITE

On Model PBU-100, serial
numbers PBU100442 and
subsequent and Model HEI-100

Change 7 5-89
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p. Master Control Box Assembly (Cont'd)

6.1. With switch (7) turned on, meter reads continuity on each like
colored wire. Replace switch (7) (steps 17 and 18) if
continuity test fails.

On Model PBU-100, before
serial number PBU100442

BL- BLUE
G- GREEN
B- BLACK
R- RED

W- WHITE

AN
L
On Model PBU-100, serial

numbers PBU100442 and
subsequent and Model HEI-100
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TO 40P1-6-2-1

5-7.REPAIR PROCEDURES (CONT'D)

p- Master Control Box Assembly (Cont'd)

7.

To test motor contactor (11), check continuity from input
terminals (10) to output terminals (12), Meter should read open
circuit at each set of terminals (red, blue, black wires).
Repeat continuity check at each terminal while pushing up on
motor contactor solenoid (13). Meter reads continuity on each
like colored wire. Replace motor contactor (11) (steps 23 and
24) if continuity test fails.

On Model PBU-100, serial numbers PBU100442
and subsequent

serial number PBU100442,

On Model PBU-100, before
and Model HEI-100

Change 7 5-90.1/(5-90.2 blank)
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p- Master Control Box Assembly (Cont'd)

8.

10.

11.

To test low water relay (14) disconnect terminal lug at terminal 2
and check continuity between terminals 1 and 2. If meter reading
is short or open circuited, replace low water relay (steps 19 and
20). Check continuity from either terminal 1 or terminal 2 to
chassis ground. If shorted (O-ohms), replace relay. Connect ter-
minal lug to terminal 2.

Disconnect terminal lug at terminal 9 and repeat step 8 using ter-
minals 9 and 10. Replace terminal lug at terminal 9.

Check continuity between terminals 3 and 4. Meter reads continui-
ty- Replace low water relay if reading not normal.

Check continuity between terminals 7 and 8. Meter reads open cir-
cuit. Replace low water relay if reading not normal.
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

13. Master Control Box Assembly (Cont'd)

NOTE

On Model PBU-100, serial numbers PBU100442 and subsequent,
lockrings and thread inserts will come out and drop down in
control box assembly when performing step 12.

12. To remove plug (5), tag and disconnect wire terminals (9) and
unscrew four screws (15). Pull receptacle out from side of
control box.

w0

MODEL PBU-100

BL- BLUE
G- GREEN
B- BLACK
R- RED

W- WHITE

MODEL HEI-100
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p. Master Control Box Assembly (Cont'd)

NOTE

On Model PBU-100, serial numbers PBU100442 and subsequent,
there are three washers on the two screws (16)

13. To remove load limit switch (7), remove two screws (16) and
turn switch over to gain access to switch terminals. Tag wires
and remove six screws (17) to free switch.

14. On Model PBU-100, before serial number PBU100442, remove two
overload heaters (8) by removing two screws (18).

BL- BLUE
G -GREEN
B - BLACK
R- RED

W - WHITE

Model PBU-100
before serial
number PBU100442

Model PBU-100, serial numbers PBU100442
and subsequent, and Model HEI-100
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p. Master Control Box Assembly (Cont'd)

15.

To remove low water relay (14) label wires and remove eight
terminal screws (19) securing wire lugs to terminals. Remove

three screws (20) securing relay to control box and remove
relay.

16. To remove motor contactor (II), tag wires and disconnect wires

at each input (10) and output terminal (12). Unscrew two bottom
screws (21) and loosen top screw. Remove motor contactor.

Remove contactor heater (22) by removing two screws (23) and
lift heater up.

Model PBU-100, before serial
number PBU100442, and Model
HEI-100
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p» Master Control Box Assembly (Cont'd)

18. To remove hour meter (24) disconnect two terminal lugs (25) by
unplugging and remove three screws (26). Pull meter out from
front.
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p. Master Control Box Assembly (Cont'd)

NOTE
On Model PBU-100, serial numbers PBU100442 and subsequent,
lockrings and thread inserts will come out and drop down in
control box assembly when performing step 19.

19. Remove four screws (28) holding cover plate (27) to control box.

20. To remove mounting panel and control box, tag and disconnect all
wires from panel-mounted components.

21. Remove five conduit locknuts (30) and slip five conduit fittings
(29) from control box.

22. Remove four nuts (31) and four screws (32) securing control box
to skid and remove control box.
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5-7. REPAIR PROCEDURES (CONT' D)

D. Mast er _Control Box Assenbly (Cont’d)

23.  Renove four nuts (33) four washers (34) and four spacers (36) and
renove mounting panel (35).

24, Install nounting panel (35) to control box using four spacers
(36), four washers (34) and four nuts (33).
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5-7. REPAI R PROCEDURES ( CONT' D)

pP. Master Control Box Assenbly (Cont’d)

25.  Install control box on skid and secure with four screws (32) and
four nuts (31).
26. Insert five conduit fittings (29) and secure with five lock nuts (30).

27.  Connect all tagged wires.

28. Install cover plate (28) and secure with four screws (27).

29
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TO 40P1-6-2-1
5-7. REPAIR PROCEDURES (CONT'D)

p- Master Control Box Assembly (Cont'd)

29. Install hour meter (24) by setting in place and securing with three
screws (26). Plug two terminal lugs (25) into meter terminal
lugs.
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TO 40P1-6-2-1

REPAIR PROCEDURES (CONT'D)

5-7.

p. Master Control Box Assembly (Cont'd)

Install low water relay (14) by setting in place and securing
Secure tagged wire lugs to terminals

30.
with three screws (20).
using eight terminal screws (19).

31. Install motor contactor (11) by setting in place and securing
with three screws (21). Secure tagged wires to input terminals
(10) and output terminals (12) using eight terminal screws.

32. Install contactor heater (22) by setting in place and securing

with two screws (23).

.JModeI

PBU-100, serial numbers PBU100442 and subsequent

Model PBU-100, before serial number
PBU100442 and Model HEI-100

5-100 Change 7



TM 10-4510-206-14
TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p. Master Control Box Assembly (Cont'd)

33. On Model PBU-100, before serial number PBU100442, install two
overload heaters (8) by setting in place and securing with two
screws (18).

NOTE

On Model PBU-100, serial numbers PBU100442 and subsequent, there
are three washers on the two screws (16).

34 On Model PBU-100, before serial number PBU100442, install
replacement switch (7) by connecting tagged wires with six
screws (17). Secure switch to control box with two screws (16).

On Model PBU-100, serial numbers PBU100442 and subsequent, and
Model HEI-100, install replacement switch (7) by sliding tagged
wire terminals onto spade.

35 On Model PBU-100, before serial number PBU100442, install cover
(6)by pressing in place.

BL- BLUE
G -GREEN
B - BLACK
R- RED

W - WHITE

Rl
Model PBU-100,
before serial
number PBU100442

Model PBU-100, serial numbers PBU100442
and subsequent, and Model HEI-100
Change 7 5-101
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TO 40P1-6-2-1

5-7. REPAIR PROCEDURES (CONT'D)

p. Master Control Box Assembly (Cont'd)

36. Install replacement plug (5) by setting in place and secure with

four screws (15). cConnect wire terminals (9) to receptacle
terminals as wire color shows.

L( B/
\\%\

MODEL PBU-100

BL- BLUE
G - GREEN
B - BLACK
R- RED

W - WHITE

MODEL HEI-100
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5-7. REPAI R PROCEDURES ( CONT' D)

p. Master Control Box Assenbly (Cont'd)

37. Cose lid (4) and latch using two latches (3).

38. Connect power cable and turn on power switch.
(Paragraph 5-6m Step 1).

5-103/(5-104 blank)
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CHAPTER 6

CGENERAL SUPPORT MAI NTENANCE

This chapter contains information on the follow ng:

Section | Repair Parts, Special Tools, Test, Masurenent
and Di agnostic Equi prent and Support Equi pnent

Il CGeneral Support Maintenance Procedures

[11 Draw ngs

Section |. REPAIR PARTS, SPECI AL TOOLS, TMDE, AND SUPPORT EQUI PMENT

6-1. COWON TOOLS AND EQUI PMENT

For authorized comon tools and equipment, refer to the Mdified Table of O gani-
zation and Equi prent (MICE) applicable to your unit.

6-2. SPECI AL TOCOLS, TMDE, AND SUPPCORT EQUI PMENT

No special tools, TMDE, or support equipment is required for the Bath Unit.

6-3 REPAI R PARTS .
Repair parts are listed and illustrated in the Repair Parts and Special Tools List

TM 10- 4510- 206- 24P, to be published) covering general support maintenance for this

equi prent .

6-1
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Section Il. GENERAL SUPPORT NMAI NTENANCE PROCEDURES

6-4. GENERAL. This section contains procedures for repairing the bath unit
that involve welding, cleaning, and painting assenblies of the bath unit.

6-5.  CERTIFI CATION. Before welding any assembly of the bath unit, the welder
nmust be certified as a welder of ferrous netals, alumnum and stainless steel.
The certification is based on ASVE Boiler and Pressure Vessel Code, Section IX
and neets or exceeds the intent of the following nmilitary specifications and
st andar ds:

a. ML-W52574

b. ML-STD 1261

c. ML-T-11407
6-6. REPAIR  Assenblies of the bath unit that require general support
mai nt enance are made up of three types of material; which are: stainless steel,
alum num and wood. Repair of assenblies containing these types of material

require separate processes and procedures for welding, cleaning and painting.
Use these procedures to make the repairs.

a. Components Made of Steel. These procedures provide instructions for
repairing all assenblies of the bath unit made of steel. These
assenblies are:

Water tank Handl e

Bl ower duct Fl ue support

Burner Tube Fuel [ine hol der

Filter mounting bracket Drum fill adapter extension
Transformer munting plate Smoke pi pe el bow assenbly

Control box and control box cover Smoke pipe cap and guard

1. Before welding, throughly clean surface to be welded. Do not use
sol vent for cleaning.

2. Remove all burrs and sharp edges.
3. Weld damaged area per ML-W52574 (ME) Type |I.

(a) Weld rods shall conform to Federal Specifications, E-15599,
G ass SA 233, 3/32-inch dianeter.

(b) Power source can be ac or dc reverse polarity, 30 to 80
anper es.

(c) Penetration shall be full, at 14 inches (36cm/mnute
wel ding rate.

(d) Preheat material to be welded to 50°F(10°C).

(e) Avoid starts and stops when welding. Chip slag and restarts.

4. Inspect all weld joints for conformance with specification details
and for surface uniformty.

6-2
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5. Gind all welded seanms snooth.
6. Hydrostatically test water tank at pressure of 75 psi(517kPa).

7. After welding on water vessel assenbly and before nipples
are installed on manifold, proceed as follows:

(a) Plug all ports except one.

(b) Pour five gallons silicone alkyd heat resistant paint in
open port and cap port.

(c) Rotate water vessel to allow paint to cover area adjacent to
wel d.

(d) Drain paint from water vessel and let paint in water vessel
dry.

(e) Repeat steps (c) and (d).
8. Clean all exposed netal surfaces (item 21, Appendix).
9.  Apply one coat of priner (item 16,[ Appendix E)|.
10.  Apply finish coat (item 17, _Appendix_F), per FED STD 595.

Conponents Made of Aluminum  These procedures provide instructions for
repairing all assenblies of the bath unit made of alumnum These
assenblies are:

Water heater skid Shower |eg hol der bracket
Water punp frame Shower stand |eg
Suction strainer assenbly Shower stand soap dish

1. Before welding, thoroughly clean surface to be wel ded by
brushing with stainless steel wire brush.

2. \eld danaged area per ML-WA45206A (MR) O ass B.

(a) Weld rods shall conformto AWS AS, 10-61T Federal
Specification QQ R-566A Cass 4043, 3/32-inch dianeter.

(b) Power source shall be ac, 25 to 115 anperes.

(c) Use Argone Inert Shielding gas at 20 cubic feet per hour,
using 3/8 inch gas cup and short arc to ensure good gas
cover age.

(d) Penetration shall be full, at 10 inches (25 cm per.
m nute welding rate.

(e) Preheat material to be welded to 50°F (1CQ).
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3. Inspect all weld joints for conformance with specification
details and for surface unifornmty.

4, Gind all welded surfaces snooth.

5. Cean all exposed netal surfaces using compound M L-C 10578
(Type I or 11) or ML-C-5541 (item 21, [Appendi X_EJI.

6. Apply one coat of prinmer TT-P-636 (item 16, [ Appendi x EJ].

7. Apply finish coat ML-E-52798 Color Forest Geen (color code
34079) per FED STD 595 (item 17, [Appendix EJI.

¢. Components Made of Wod (Shipping Containers). See[chapter 4]for
repair of hinges, |atches, and handles and for painting.
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TO 40P1-6-2-1

Section [Il. DRAWINGS

CAUTION

Whenever performing any maintenance procedure involving
the disconnection/reconnection of electrical wiring, be

sure to perform the procedure in[paragraph 2-7.1| before

placing the Bath Unit back into service. Failure to do
so could result in damage to either or both of the water
pump and the fuel and blower motors.

This section contains drawings for reference when making electrical repairs to
the Bath Unit. The drawings are:

6-1-8200 Water Pump Assembly Wiring Diagram I
6-1-8222 Power Cable Assembly Wiring Diagram
6-1-6295 Water Heater Assembly Wiring Diagram (FO-1)

Change 4 6-5
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TO 40P1-6-2-1

L3 AN
\ TJW ORANGE
L2
/c T2 o—a g RED
L BLA
TIW cK
GREEN
MODEL PBU-100
WIRING DIAGRAM L
T3 L3 ORANGE
9
L2 RED
o 72 o
T . L BLACK
— 0"

GREEN

MODEL HEI-100

WIRING DIAGRAM

Drawing Number G-1-8200 Hater Pump Assembly Wiring Diagram

6-6 CHANGE 7
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NOTE

In many power cable assemblies,
blue wire is used instead of
orange wire.

CONNECT
CONNECT TO CABLE
TO WATER q GOING TO
PUMP POWER SOURCE (3 ki)
BLACK
X X
Y RED * W — Y
7 ORANGE T Z
WHITE
w ROEECN ’ W_/
G Uitk iy T G
CONNECT TO g
4 M-80 WATER {X Y 2 W G /)
- HEATER // L2 o
x |-BLACK POWER
y |_RED — SOURCE
7 | _ORANGE 13
W L WHITE
6 |GREEN
N LO ON GENERATOR
\\ ~/ COMMON GRUUND STUD I
ON GENERATOR
Drawi ng Nunber 6-1-8222 Power Cable Assenbly Wring D agram '
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A-1.  SCOPE

This appendix lists all
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APPENDI X A
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A-6.  MILITARY SPECIFICATIONS AND STANDARDS

Hand Portable Fire Extinguishers for Army Users TB 5-4200-200-10

Schistosomiasis TB MED 167

Painting Instructions for Army Materiel ™ 43-0139

Fuels, Lubricants, Oils, and Waxes C9 1001L

Dry Cleaning Solvent FED Spec P-D-680

Cleaning Compound MIL-C-10578 (Type 1 or 11)

Primer Coat Paint (Aluminum) TT-P-636 or
MIL-C-5541*
MIL-P-53022**

Primer Coat Paint (Steel) TT-P-636 or
TT-C-490*
MIL-P-53022**

Primer Coat Paint (Wood) TT-W-572

Finish Coat Enamel Paint (Metal) MIL-E-52798 Color

Forest Green (Color
code 34079)*
MIL-C-46168**

Standard for Applying Finish Coat FED STD 595

Finish Coat Enamel Paint (Wood) TT-E-529, Class A,
Color Olive Drab
No. 24803*
MIL-C-46168**

Welding, Aluminum MIL-W-45206A

Welding, Steel MIL-W-52574 (ME),
Type 1

Before serial number PBU100442
** Serial number PBU100442 and subsequent

A-2  Change 4



TM 10-4510-206-14
APPENDIX B

MAINTENANCE ALLOCATION CHART (MAC)

SECTION I. INTRODUCTION
B-1. THE ARMY MAINTENANCE SYSTEM MAC

This introduction provides a general explanation of all maintenance and repair functions authorized at the
two maintenance levels under the Two-Level Maintenance System concept.

This MAC (immediately following the introduction) designates overall authority and responsibility for the
performance of maintenance functions on the identified end item or component. The application of the
maintenance functions to the end item or component shall be consistent with the capacities and
capabilities of the designated maintenance levels, which are shown on the MAC in column (4) as:

Field - includes two columns, Unit Maintenance and Direct Support maintenance. The Unit
maintenance column is divided again into two more subcolumns, C for Operator or Crew and O for
Unit maintenance.
Sustainment — includes two subcolumns, General Support (H) and Depot (D).
The tools and test equipment requirements (immediately following the MAC) list the tools and test
equipment (both special tools and common tool sets) required for each maintenance function as
referenced from the MAC.

The remarks (immediately following the tools and test equipment requirements) contain supplemental
instructions and explanatory notes for a particular maintenance function.

B-2. MAINTENANCE FUNCTIONS

Maintenance functions are limited to and defined as follows:

1. Inspect. To determine the serviceability of an item by comparing its physical, mechanical, and/or
electrical characteristics with established standards through examination (e.g., by sight, sound, or
feel.) This includes scheduled inspection and gagings and evaluation of cannon tubes.

2. Test. To verify serviceability by measuring the mechanical, pneumatic, hydraulic, or electrical
characteristics of an item and comparing those characteristics with prescribed standards on a
scheduled basis, i.e., load testing of lift devices and hydrostatic testing of pressure hoses.

3. Service. Operations required periodically to keep an item in proper operating condition; e.g., to clean
(includes decontaminate, when required), to preserve, to drain, to paint, or to replenish fuel, lubricants,
chemical fluids, or gases. This includes scheduled exercising and purging of recoil mechanisms. The
following are examples of service functions:

a. Unpack. To remove from packing box for service or when required for the performance of
maintenance operations.

b. Repack. To return item to packing box after service and other maintenance operations.

c. Clean. To rid the item of contamination.

Change 8 B-1
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d. Touch up. To spot paint scratched or blistered surfaces.
e. Mark. To restore obliterated identification.

Adjust. To maintain or regulate, within prescribed limits, by bringing into proper position, or by setting
the operating characteristics to specified parameters.

Align. To adjust specified variable elements of an item to bring about optimum or desired performance

Calibrate. To determine and cause corrections to be made or to be adjusted on instruments of test,
measuring, and diagnostic equipment used in precision measurement. Consists of comparisons of two
instruments, one of which is a certified standard of known accuracy, to detect and adjust any
discrepancy in the accuracy of the instrument being compared.

Remove/Install. To remove and install the same item when required to perform service or other
maintenance functions. Install may be the act of emplacing, seating, or fixing into position a spare,
repair part, or module (component or assembly) in a manner to allow the proper functioning of an
equipment or system.

Paint. To prepare and spray color coats of paint so that the ammunition can be identified and
protected. The color indicating primary use is applied, preferably, to the entire exterior surface as the
background color of the item. Other markings are to be repainted as original so as to retain proper
ammunition identification.

Replace. To remove an unserviceable item and install a serviceable counterpart in its place. The MAC
authorizes “Replace” and assigned maintenance level is shown as the third position code of the
Source, Maintenance and Recoverability (SMR) code.

Repair. The application of maintenance services, including fault location/troubleshooting,
removal/installation, disassembly/assembly procedures and maintenance actions to identify troubles

and restore serviceability to an item by correcting specific damage, fault, malfunction, or failure in a
part, subassembly, module (component or assembly), end item, or system.

NOTE
The following definitions are applicable to the “repair” maintenance function:
Services. Inspect, test, service, adjust, align, calibrate, and/or replace.
Fault location/troubleshooting. The process of investigating and detecting the cause of
equipment malfunctioning; the act of isolating a fault within a system or Unit Under Test
(UUT).
Disassembly/assembly. The step-by-step breakdown (taking apart) of a spare/functional group
coded item to the level of its least component, that is assigned an SMR code for the level of

maintenance under consideration (i.e., identified as maintenance significant).

Actions. Welding, grinding, riveting, straightening, facing, machining, and/or resurfacing.

Change 8
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11. Overhaul. That maintenance effort (service/action) prescribed to restore an item to a completely
serviceable/operational condition as required by maintenance standards in appropriate technical
publications. Overhaul is normally the highest degree of maintenance performed by the Army.
Overhaul does not normally return an item to like new condition.

12. Rebuild. Consists of those services/actions necessary for the restoration of unserviceable equipment
to a like new condition in accordance with original manufacturing standards. Rebuild is the highest
degree of material maintenance applied to Army equipment. The rebuild operation includes the act of
returning to zero those age measurements (e.g., hours/miles.) considered in classifying Army
equipment/components.

B-3. EXPLANATION OF COLUMNS IN THE MAC, SECTION I

Column (1) Group Number. Column (1) lists Functional Group Code (FGC) numbers, the purpose of which
is to identify maintenance significant components, assemblies, subassemblies, and modules with the Next
Higher Assembly (NHA).

Column (2) Component/Assembly. Column (2) contains the names of components, assemblies,
subassemblies, and modules for which maintenance is authorized.

Column (3) Maintenance Function. Column (3) lists the functions to be performed on the item listed in
column (2). (For a detailed explanation of these functions refer to “Maintenance Functions” outlined
above).

Column (4) Maintenance Level. Column (4) specifies each level of maintenance authorized to perform
each function listed in column (3), by indicating work time required (expressed as manhours in whole
hours or decimals) in the appropriate subcolumn. This work time figure represents the active time required
to perform that maintenance function at the indicated level of maintenance. If the number or complexity of
the tasks within the listed maintenance function varies at different maintenance levels, appropriate work
time figures are to be shown for each level. The work time figure represents the average time required to
restore an item (assembly, subassembly, component, module, end item, or system) to a serviceable
condition under typical field operating conditions. This time includes preparation time (including any
necessary disassembly/assembly time), troubleshooting/fault location time, and quality assurance time in
addition to the time required to perform the specific tasks identified for the maintenance functions
authorized in the MAC. The system designations for the various maintenance levels are as follows:

Field:

C Operator or Crew maintenance
O Unit maintenance
F Direct Support maintenance

Sustainment:
L Specialized Repair Activity

H General Support maintenance
D Depot maintenance

Change 8 B-3
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NOTE

The “L” maintenance level is not included in column (4) of the MAC. Functions to this level of
maintenance are identified by work time figure in the “H” column of column (4), and an
associated reference code is used in the REMARKS column (6). This code is keyed to the
remarks and the SRA complete repair application is explained there.

Column (5), Tools and Equipment Reference Code. Column (5) specifies, by code, those common tool

sets (not individual tools), common Test, Measurement and Diagnostic Equipment (TMDE), and special
tools, special TMDE and special support equipment required to perform the designated function. Codes
are keyed to the entries in the tools and test equipment table.

Column (6) Remarks Code. When applicable, this column contains a letter code, in alphabetic order,
which is keyed to the remarks table entries.

B-4. EXPLANATION OF COLUMNS IN THE TOOLS AND TEST EQUIPMENT REQUIREMENTS,
SECTION 1l

Column (1) - Tool or Test Equipment Reference Code. The tool or test equipment reference code
correlates with a code used in column (5) of the MAC.

Column (2) - Maintenance Level. The lowest level of maintenance authorized to use the tool or test
equipment.

Column (3) - Nomenclature. Name or identification of tool or test equipment.
Column (4) - National Stock Number (NSN). The NSN of the tool or test equipment.
Column (5) - Tool Number. The manufacturer’s part number.

B-5. EXPLANATION OF COLUMNS IN REMARKS, SECTION IV

Column (1) - Remarks Code. The code recorded in column (6) of the MAC.

Column (2) - Remarks. This column lists information pertinent to the maintenance function being
performed as indicated in the MAC.

B-4 Change 8



Section Il. MAINTENANCE ALLOCATION CHART
FOR
BATH UNIT, PORTABLE AUTOMATED, MULTI-HEAD MODEL PBU-100

TM 10-4510-206-14

@

@

®

4)

®)

(6)

GROUP COMPONENT/ MAINTENANCE MAINTENANCE LEVEL TOOLS AND REMARKS
NUMBER ASSEMBLY FUNCTION EQUIPMENT
REFERENCE
FIELD SUSTAINMENT CODE
UNIT DIRECT GENERAL DEPOT
SUPPORT SUPPORT
C 0o F H D
00 BATH UNIT, Overhaul 33.0 B
PORTABLE
01 MISCELLANEOUS
ASSYS
POWER CABLE Inspect 0.1 0.1 1,2 A
ASSY. Test 0.2
Replace 0.5
Repair 1.0
SUCTION Inspect 0.1 0.1 1 A
STRAINER ASSY. Replace 0.2
WATER HOSE Inspect 0.1 1 A
ASSY. Replace 0.5
Repair 0.9
SMOKE STACK Inspect 0.2 1.0 1 A
AND GUARD Repair
ASSY.
FUEL HOSE Inspect 0.2 1
ASSY.
DRUM FILL Inspect 0.2 1 A
ADAPER Repair 1.0
ASSEMVLY
SHIPPING Replace 0.1 0.6 1
CONTAINER Repair
ASSY.
02 SHOWER STAND Inspect 0.2 0.2 1 A
ASSY. Replace 0.3
Repair 15 1.0
03 MIXING VALVE Service 0.2 1 A
ASSY. Adjust 0.5
Replace 0.5
Repair 15
04 WATER PUMP
ASSY.
WATER INLET Inspect 0.2 1 A
ASSY. Service 0.6
Replace 0.6
Repair 0.5
Change 8 B-5
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Section Il. MAINTENANCE ALLOCATION CHART

FOR
BATH UNIT, PORTABLE AUTOMATED, MULTI-HEAD MODEL PBU-100 - CONTINUED

)

@

®

4)

®)

(6)

GROUP COMPONENT/ MAINTENANCE MAINTENANCE LEVEL TOOLS AND REMARKS
NUMBER ASSEMBLY FUNCTION EQUIPMENT
FIELD SUSTAINMENT REFERENCE
UNIT DIRECT GENERAL | DEPOT CODE
SUPPORT SUPPORT
C (e} F H D
WATER OUTLET Repair 0.8 1 A
ASSY.
ELECTRICAL Repair 0.8 1,2 A
ASSY.
WATER PUMP Replace 1.5 1 A
AND MOTOR Repair 2.0
ASSY.
FRAME ASSY. Replace 0.8 1 A
05 WATER HEATER

ASSY.
FUEL SUPPLY Inspect 0.2 0.2 1 A
CONTROL ASSY. Remove/Install 0.7

Repair 0.6
BURNER HEAD Inspect 0.3 1,2 A
ASSY. Remove/Install 0.7

Repair 15
IGNITION Test 0.3 1,2 A
TRANSFORMER Replace 0.5
ASSY. Repair 1.0
ELECTRICAL Repair 1.0 1,2 A
ASSY.
TEMPERATURE Adjust 0.7 1 A
LIMIT CONTROL
ASSY.
MANIFOLD ASSY. Inspect 0.1 1 A

Repair 0.5
IGNITION CABLE Inspect 0.1 1,2 A
ASSY. Replace 0.5
BLOWER AND Inspect 0.1 0.1 1,2 A
MOTOR ASSY. Replace 15

Repair 4.0
BLOWER AND Replace 1.0 1 A
FUEL PUMP
MOTOR
FUEL FILTER Replace 0.5 1 A
ASSEMBLY
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Section II. MAINTENANCE ALLOCATION CHART

FOR
BATH UNIT, PORTABLE AUTOMATED, MULTI-HEAD MODEL PBU-100 - CONTINUED

TM 10-4510-206-14

)

@

®

4)

®)

(6)

GROUP COMPONENT/ MAINTENANCE MAINTENANCE LEVEL TOOLS AND REMARKS
NUMBER ASSEMBLY FUNCTION EQUIPMENT
FIELD SUSTAINMENT REFERENCE
UNIT DIRECT GENERAL | DEPOT CODE
SUPPORT SUPPORT
C (@) F H D
FUEL PUMP Inspect 0.1 0.3 1 A
ASSY. Service 0.1
Adjust 0.2
Replace 0.8
Repair 1.0
AIR SHUTTER Inspect 0.1 1 A
ASSY. Repair 0.5
BOILER TANK Inspect 0.1 1 A
AND SKID Service 0.1 1.0
ASSEMBLY Replace 0.5
Repair 15 15 3
LOAD LIMIT Inspect 0.1 1,2 A
SWITCH ASSY. Repair 0.8
W SCANNER AND | Inspect 0.2 1,2 A
FLAME Test 0.4
SAFEGUARD Repair 1.0
CONTROL ASSY.
PRINTED Replace 0.8 1 A
CIRCUIT CARD
OPERATING Adjust 0.4 1,2 A
LIMIT AND HIGH Replace 0.5
LIMIT CONTROL
ASSY.
LOW WATER Replace 0.7 1,2 A
PROBE ASSY.
MASTER Inspect 0.3 1,2 A
CONTROL BOX Test 0.9
ASSY. Repair 15
06 FIRE Inspect 0.1
EXTINGUISHER
07 GROUNDING Inspect 0.3
ASSY.
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Section Ill. TOOLS AND TEST EQUIPMENT

FOR
BATH UNIT, PORTABLE AUTOMATED, MULTI-HEAD MODEL PBU-100
@ 2 @) 4 ®)
TOOL OR TEST MAINTENANCE NOMENCLATURE NATIONAL TOOL NUMBER
EQUIPMENT LEVEL STOCK NUMBER
REFERENCE
CODE
1 O, DA Tool Set, General 5180-00-209-6225
2 (@) Multimeter, AN/URM-105 6625-00-581-2036
3 GS Tool Set, Welding 5180-00-754-0061
Section IV. REMARKS
FOR
BATH UNIT, PORTABLE AUTOMATED, MULTI-HEAD MODEL PBU-100
@) @
REMARKS REMARKS
CODE
A All repair and replacement of parts performed by organizational maintenance limited to authorized items in TM
10-4510-206-24P (to be published).
B Time for overhaul is for replacement of all parts. For specific times for individual parts see DMWR 10-4510-206.

B-8 Change 8
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APPENDI X C
COVPONENTS OF END | TEM AND BASI C | SSURE | TEMS

Section |. | NTRODUCTI ON

Cl. SCOPE

This appendix lists conmponents of end item and basic issue item for the bath
unit to help your inventory itens required for safe and efficient operation.

G2. GENERAL

The components of End Item and Basic Issue Itens Lists are divided into the
foll owi ng sections.

a.  Section Il. Conponents of End Item - This listing is for informational
purposes only, and is not authority to requisition replacements. These itens
are part of the end item but are renoved and separately packaged for
transportation or shipment. As part of the end item these itenms nust be with
the end item whenever it is issued or transferred between property accounts.
[l1lustrations are furnished to assist you in identifying the itens.

bh. Section Ill. Basic Issue Items - These are the mininmum essential itens
required to place the (Bath Unit) in operation, to operate it, and to perform
energency repairs. Although shipped separately packaged, BIl nust be with the
(Bath Unit) during operating and whenever it is transferred between property
accounts.  The illustrations will assist you with hard-to-identify items. This
manual is your authority to request/requisition replacenent BlIl, based on

TOE/ MTCE aut horization of the end item

C-3.  EXPLANATION OF COLUWNS

The following provides an explanation of colums found in the tabular |istings:
a. Colum (1) - (Not applicable in this technical manual).

h. Colum (2) - National Stock Number. |Indicates the National stock
nunber assigned to the itemand will be used for requisitioning purposes.

c. Colum (3) - Description. Indicates the Federal item nane and, if
required a mninum description to identify and locate the item The last |ine
for each itemindicates the FSCM (in parentheses) followed by the part nunber.

d. Colum (4) - Unit of Measure (UM. Indicates the neasure used in
performng the actual operational/mintenance function. This neasure is
expressed by a two-character al phabetical abbreviation (e.g. ea, in, pr.)

e. Colum (5) - Quantity required (Qy rqgr). Indicates the quantity of
the item authorized to be used with/on the equipnent.
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Section II. COVPONENTS OF END | TEM

(1)

(2)

(3)

()

(5)

ID, 5/8 inch x 0.030. inch band

Illus National Stock |Description Usable Qty
Number Number FSCM and Part Number on Code | U/M | Rgd
FILL VENT ASSEMBLY EA 1
HEATER ASSEMBLY, WATER EA 1
MIXING VALVE EA 1
POWER WIRE HARNESS
Consisting of the following:
Connector EA 1
Cap, cover EA 1
Cable EA 1
POWER WIRE HARNESS EA 1
Consisting of the following:
Connector EA 2
Cap, cover EA 3
Cable, 104 ft long EA 1
Plug EA 1
* Bushing and Gland Nut EA 3
r * Gang Box, Shallow EA 1
* Cover, Gang Box EA 1
PUMP ASSEMBLY, WATER EA 1
SHOWER HEAD ASSEMBLY EA 9
SMOKE PIPE, 7-inch EA 1
SMOKE PIPE CAP ASSEMBLY EA 1
WATER HOSE ASSEMBLY EA 2
Consisting of the following:
Coupling, Half, Male 1-inch EA 1
Coupling, Half, Female 1-inch EA 1
Hose, Water, 1-inch EA 1
Clamp, Hose, No.8, 2-1/4 inch EA y

C-2 Change 4




TM 10-4510-206-14

Section II. COVPONENTS OF END | TEM (CONT' D)

(1) (2) (3) (4) | (5)
Illus National Stock Description Usable Qty
Number Number FSCM and Part Number on Code | U/M | Rgd

WATER HOSE ASSEMBLY EA 4
Consisting of the following:
Coupling, Half, Male l-inch EA 1
Hose, water, l-inch EA 1
Clamp, Hose No. 8, 2-1/4-inch EA 4
ID ¥ /8-inch x 0.050-inch band
WATER HOSE ASSEMBLY EA 1

Consisting of the following:
Coupling, Half, Male, 1-1/2-inch EA
Coupling, Half, Female, 1-1/2~inc | EA
Hose, water, 1-1/2-inch EA
Clamp, Hose, No. 8, 2-1/4 inch EA
ID, 5/8-inch x 0.030-inch band
strainer, suction, water
wind breaker, curtain

— ot ot

VALVE ASSEMBLY EA 9
Consisting of the following:
Bushing EA 9
Nipple EA 9
Soap Dish EA 9
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Section II11. BASIC | SSUE | TEMS

1)
Illus
Number

(2)
National Stock
Number

(3
Description Usable
FSCM and Part Number On Code

(4)

U/M

(5)

Qty
Rgd

T 10-4510-206~-24P (to be published)

On ornrgb'e nronn'l7ar'lnnn1, Direct

siac Sy VIipalllLal l08L, Yl

Support, and General Support Mainte-
nance Repair Parts and Special Tools
List (Including Depot Repair Parts)

T™ 5-28(:5-203-24P

Organizational, DS and GS and

Depot Maintenance Repair Parts

for Engine, Gasoline 6 HP, MILITARY
STANDARD MODELS DOD4A032-1 and
DOD4-A032-2

LO 5-2805-203-12

LUBRICATION ORDER - Engine Gasoline
6 HP; MILITARY STANDARD MODELS
4A302-1 and 4A302-2

™ 10-4510-206-14
Operator, Organizational, Direct
Support and General Support
Maintenance Manual

EA

EA

EA
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o>

[




T™M 10-4510-206-14

APPENDI X D
ADDI TI ONAL AUTHORI ZATI ON LI ST
Section |. | NTRODUCTI ON
D1. SCOPE

This appendix lists additional itens you are authorized for the support of the
bath unit.

D-2. GENERAL

This list identifies itens that do not have to acconmpany the bath unit and that
do not have to be turned in with it. The itenms are authorized to you by CTA
MIDE, TDA, or JTA

D-3. EXPLANATION OF LI STING

National stock nunber, descriptions, and quantities are provided to help you

identify and request the additional itens you require to support this equipnent.
“USABLE ON' codes are identified as follows: (Not Applicable)

D-1
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Section I11. ADDI TIONAL AUTHORI ZATION LI ST

(1)

NATI ONAL (4) (5)
STOCK Usabl e Qy
NUMBER PART NUMBER & FSCM on Code | UM | rgr
5120- 00- 240- 5328 Wench, Open End Adjustable Size 8 EA |
5120-00- 277- 1486 Wench, Pipe, Adjustable Heavy Duty 2 inch EA 2
capacity, 14 inch length
5120- 00- 237- 6985 Screwdriver, Flat Tip, Plain, Medium Heavy EA 1

Duty Design A 3/8 inch by 8 inches

D2
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APPENDI X E
EXPENDABLE SUPPLI ES AND MATERI ALS LI ST
SECTION . | NTRODUCTI ON
E-1. SCOPE

This appendix lists expendable supplies and materials you will need to operate
and maintain the Bath Unit. These itens are authorized to you by CTA50-970,
Expendable Items (except Medical, Cass V, Repair Pars, and Heraldic Itemns).

E-2. EXPLANATION OF COLUWNS

a.  Colum 1. Item Number - This nunber is assigned to the entry In the
listing and is referenced in the narrative instructions to identify the naterial
(e.g. “Use dry cleaning solvent, item4, [App. EY).

b. Colum 2. Level - This colum identifies the |owest |evel of
mai nt enance that requires the listed item

C- Qperator/crew
O- organi zational maintenance
F - Direct Support naintenance

¢c. Colum 3. National Stock Nunber - This is the national stock number
assigned to the item Use it to request or requisition the item

d. Colum 4. Description - Indicates the federal item nane and, if
required, a description to identify the item The last line for each item
indicates the part nunber followed by the federal supply code for manufacture
(FSCM in parenthesis, if applicable.

e. Colum 5. Units of Measure (UM - Indicates the measure used in
performng the actual maintenance function. This neasure is expressed by a
t wo- character al phabetical abbreviation (e.g., ea, in, pr). If the unit of

measure differs fromthe unit of issue, requisition the [owest unit of issue
that will satisfy your requirenent.
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Section II. EXPENDABLE DURABLE SUPPLIES AND MATERI ALS LI ST
(1) (2) (3) (4) (5)
Item National Stock Description
Number Level Number U/M
1 GS COMPOUND, CLEANING EA
MIL-C-10578 (Type I or II)
2 C COMPOUND, SEALING EA
MIL-C-18969
3 C FUEL, AVGAS GAL
MIL-G-5572 (All Grades)
4 C FUEL, DIESEL GAL
W-F-800 (DF-A, DF-1, DF-2)
5 C FUEL, JET GAL
MIL-T-5624 (JP-4, JP-5)
6 C FUEL, JET GAL
MIL-T-83133
7 C FUEL, MOGAS GAL
MIL-G-3056 (All Grades)
8 C FUEL, OIL GAL
No. 1 or No. 2 Commercial Grade
9 C 9130-00-221-0680 | GASOLINE, AUTOMOTIVE COMBAT 91A GAL
55 Gal Drum
MIL-G-3056 (81349)
10 C GREASE, SOFT EA
MIL-G-23827
11 C LOCTITE EA
MIL-5-46163, Type I, Grade L
12 C 9150-00-188-9858 | LUBRICATING OIL, ENGINE, OE30 GAL
5 Gal. Pail
13 C 9150-00-186-6668 | LUBRICATING OIL, ENGINE, OE10 GAL
5 Gal. Pail
MIL-L-2104 (81349)
14 0] PAINT, ENAMEL EA

MIL-E-52798, Forest Green Color
Code 34079
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TO 40P1-6-2-1

Section Il. EXPENDABLE DURABLE SUPPLIES AND MATERIALS LIST (CONT'D)
1) (2) 3) (4) ()
Item National Stock Description
Number Level Number UM
15 O, GS PAINT, ENAMEL EA
Coating, Chemical Agent
Resistant MIL-C-46168
16 GS PRIMER, EA
MIL-P-53022
17 DELETED
18 C SEALER, 3m EA
MIL-M-22473D, Grade AH
19 o 6850-00-664-5683 | SOLVENT, DRY CLEANING QT
1 Qt Cans
FED SPEC P-D-680
20 C TAPE EA
PPP-T-60, Type IIl, Class |
21 0 THREAD, POLYESTER EA

V-T-285, Type I, Class |

Change 7 E-3/(E-4 blank)
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ALPHABETI CAL | NDEX

Par agr aph
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Electrodes . . . . . . . . « ¢« o o
Fuel Punp .

4-14b
. 4- 14k

Tenperature L|mt C&)nirlolls 4- 14e
Vater TenPEerature. o o o s o o « o o o s o o o o o o o o o o o o 4-123,4-12Dp
Ai I' Shutter ASSErTbl y . . . [ . . . . . . . o . . Y . . . . . . Y . . 4_ 14|

Auxiliary Equipnent:
Fi re EXti ngui Sher. L . . . L) L . L L L L L] L . . L] . L] . L] . . . 2. 17

Bath Unit
Dismantling For Movenent

Qperating Procedures . 2-10
Preparation For Use. 2-9
Setting Up . . . . 2-7
Shut Down Procedures . 2-11
Start Up Procedures. 2-9
Unpacki ng. . 2.8
Bl ower Assenbly . T T R R W W/ - {
Bl ower Mot or. 5-7j
Boi |l er Tank . e e o o s e s s s s e s e e s s e s e A14m5-71

Cable, Ignition . . 4- 14q
C:a'bl el POV\Br Assenbl y . ¢ & o ® o ® @ ® ®» @ ®» e e e & o e s v s o+ s o 4' 108., 5' 78_
Conduit, Electrical . . ¢ o o o o ¢« ¢ s o o s o o o o . . 4-13d, 4-14d

Container, Shipping . . ¢ o o & o o o o o o o o o o © « o s s s o s« 410g,5-7b
Control Box Assenmbly, MAStEr. + o o o o o o s o s o o o s o o« o o o & 5-7p
Control, Flame Safeguard. . . o o s o o « o o o o o s ¢ o s o o o o o 5-7Tm
Control, Fuel Supply Assen‘oly'.................... 4- 14a
Control, Hgh Linmit . . . e o s o o s o s s o s s s 8 s e e a s + 4-14e,5-7n
Control, Operating Limt. e o o o s o s s s e e e s s s e s o s o A 14e, 5-7n
Coupl i ng, Water -10c



T™M 10-4510-206-14

ALPHABETI CAL | NDEX ( CONT' D)

Par agr aph
Nunber
D

mt a, Equi prTEnt L] ® L] L] L] L] L L3 L] L[] L] Ll L] L] L] L] L] - L] - L] . L] - L] . 1-9
D Sh, Soap . . P ® o @6 o 8 o 8 & ® © © © © ® © 6 o ¢ o s o s e » 4' 11C

F
Fl | ter’ Fuel . . *« ¢ ® e o o o o o o e © o o 8 o ¢ o a e © e s e 4' 14J
Filter, WALEr . o« o o o« o o o s s s o s o s s o s o o s o o o « « « (See Strainer)
Fitti ng, El ectri cal ® o e & 4 4 4 + & » e e ® e ® e s s 8 ® e e e 4- 13d,4' 14d
Fr arTE’ \Mt er Punp . . L ] . . . L] . L] . L ] . L ] L] L3 L Ll . L] L ] L] . L ] L ] 1 4- 13f
Fuel Pun"p . . . . . ® ® e @ o e 2 ® ® @ © & @ ® o &6 o+ e & & =2 8 & 1 4' 14k, 5' 7k

G
G_jar d Assen‘bl y . . ® ® ® ® ® 5 o ® ® @ ® ® e 8 @ B e & 6 ° ° * e 4' 10d

H
Handling, Safety, Care. . . . . . . . . . . . . . . . . . . ... 1-10
Hoses, Fuel Line. . . . . . . . . . . o 4-10e
Hoses, VAt er. . . . . . . . . . s, 4-10c
Identification Plate. . . . . . . . . . . . ., 4- 149
Ignition Cable. . . . . . . . . . . . . . . . .. 4- 149
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These are the instructions for sending an electronic 2028

The following format must be used if submitting an electronic 2028. The subject
line must be exactly the same and all fields must be included; however only the
following fields are mandatory: 1, 3, 4, 5, 6, 7, 8, 9, 10, 13, 15, 16, 17, and 27.

From: "Whomever" <whomever@avma27.army.mil>
To:  amssbriml@natick.army.mil

Subject: DA Form 2028

From: Joe Smith

Unit: home

Address: 4300 Park

City: Hometown

St: MO

Zip: 77777

Date Sent: 19-OCT-93

Pub no: 55-2840-229-23
Pub Title: T™M

10. Publication Date: 04-JUL-85
11. Change Number: 7

12.  Submitter Rank: MSG

13.  Submitter FName: Joe

14. Submitter MName: T

15.  Submitter LName: Smith
16.  Submitter Phone: 123-123-1234
17. Problem: 1

©CoNorwWNE

18. Page: 2
19. Paragraph: 3
20. Line: 4
21. NSN: 5

22. Reference: 6
23. Figure: 7

24. Table: 8
25. ltem: 9
26. Total: 123
27. Text:

This is the text for the problem below line 27.






RECOMMENDED CHANGES TO PUBLICATIONS AND Use Part Il (reverse) for Repair Parts and Special Tool | DATE

Lists (RPSTL) and Supply Catalogs/Supply Manuals
BLANK FORMS (SC/S(M). ) and Supply Catalogs/Supply 21 October 2003

For use of this form, see AR 25-30; the proponent agency is ODISCA4.

TO: (Forward to proponent of publication or form) (Include ZIP Code) FROM: (Activity and location) (Include ZIP Code)
COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND PEC Jane Doe
ATTN: AMSTA-LC-CECT CO A 3¢ Engineer BR.
15 KANSAS STREET Ft. [ e 4 MO 63108
NATICK, MA 01760-5052 - Leonarawood,
PART | - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS
PUBLICATION/FORM NUMBER DATE TITLE
TM 10-1670-296-23&P 30 October 2002 Unit Manual for Ancillary Equipment for Low Velocity Air
Drop Systems
ITEM | PAGE | PARA- | LINE | FIGURE | TABLE RECOMMENDED CHANGES AND REASON
NO. NO. GRAPH | NO.* NO. NO. (Provide exact wording of recommended changes, if possible).
0036 00-2 1 | In table 1, Sewing Machine Code Symbols, the second
sewing machine code symbol should be MD ZZ not MD
22.

Change the manual to show Sewing Machine, Industrial:
Zig-Zag; 308 stitch; medium-duty; NSN 3530-01-181-1421
asa MD ZZ code symbol.

*Reference to line numbers within the paragraph or subparagraph.

TYPED NAME, GRADE OR TITLE TELEPHONE EXCHANGE/AUTOVON, PLUS SIGNATURE
EXTENSION
Jane Doe, PFC 508-233-4141 Jane Doe ]ane Doe

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)
COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND
ATTN: AMSTA-LC-CECT
15 KANSAS STREET
NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code)

PFC Jane Doe
CO A 3 Engineer BR,

Ft. Leonardwood, MO 63108

DATE

21 October 2003

PART Il - REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS

PUBLICATION NUMBER DATE TITLE
TM 10-1670-296-238&P 30 October 2002 Unit Manual for Ancillary Equipment for Low
Velocity Air Drop Systems
TOTAL NO. OF
PAGE | COLM | LINE NATIONAL REFERENCE | FIGURE | ITEM | MAJOR ITEMS
NO. NO. | NO. | STOCKNUMBER NO. NO. NO. SUPPORTED RECOMMENDED ACTION
0066 00-1 4 Callout 16 in figure 4 is pointed

to a D-Ring. In the Repair Parts
List Rey for figure 4, item 16 is
called a Snap Hook, Please

correct one or the other.

PART Il - REMARKS

forms. Additional blank sheets may be used if more space is needed.)

(Any general remarks or recommendations, or suggestions for improvement of publications and blank

TYPED NAME, GRADE OR TITLE

TELEPHONE EXCHANGE/AUTOVON, PLUS EXTENSION

SIGNATURE

UASPPC V3.00




RECOMMENDED CHANGES TO PUBLICATIONS AND

BLANK FORMS

For use of this form, see AR 25-30; the proponent agency is ODISCA4.

Use Part Il (reverse) for Repair Parts and Special Tool | DATE
Lists (RPSTL) and Supply Catalogs/Supply Manuals
(SCISM).

TO: (Forward to proponent of publication or form) (Include ZIP Code)
COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND

ATTN: AMSTA-LC-CECT
15 KANSAS STREET
NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code)

PART | - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

PUBLICATION/FORM NUMBER DATE TITLE Operator, Organizational, Direct Support and General
™ 10-4510-206-14 6 Julv 1984 Support Maintenance Manual for Bath Unit, Portable, Automated,

y Multi-Head Model PBU-100 and Model HEI-100
ITEM PAGE PARA- LINE FIGURE | TABLE RECOMMENDED CHANGES AND REASON
NO. NO. GRAPH NO. * NO. NO. (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 SIGNATURE
EXTENSION

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)

COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND
ATTN: AMSTA-LC-CECT
15 KANSAS STREET

NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code) DATE

PART Il - REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS

PUBLICATION NUMBER DATE TITLE Operator, Organizational, Direct Support and
T™ 10-4510-206-14 6 Julv 1984 General Support Malntena_nce Manual for Bath Unit,
y Portable, Automated, Multi-Head Model PBU-100
and Model HEI-100

TOTAL NO.

PAGE COLM LINE NATIONAL STOCK REFERENCE | FIGURE | ITEM OF MAJOR

NO. NO. NO. NUMBER NO. NO. NO. ITEMS RECOMMENDED ACTION

SUPPORTED

PART Il - 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

UASPPC V3.00




RECOMMENDED CHANGES TO PUBLICATIONS AND

BLANK FORMS

For use of this form, see AR 25-30; the proponent agency is ODISCA4.

Use Part Il (reverse) for Repair Parts and Special Tool | DATE
Lists (RPSTL) and Supply Catalogs/Supply Manuals
(SCISM).

TO: (Forward to proponent of publication or form) (Include ZIP Code)
COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND

ATTN: AMSTA-LC-CECT
15 KANSAS STREET
NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code)

PART | - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

PUBLICATION/FORM NUMBER DATE TITLE Operator, Organizational, Direct Support and General
™ 10-4510-206-14 6 Julv 1984 Support Maintenance Manual for Bath Unit, Portable, Automated,

y Multi-Head Model PBU-100 and Model HEI-100
ITEM PAGE PARA- LINE FIGURE | TABLE RECOMMENDED CHANGES AND REASON
NO. NO. GRAPH NO. * NO. NO. (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 SIGNATURE
EXTENSION

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)

COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND
ATTN: AMSTA-LC-CECT
15 KANSAS STREET

NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code) DATE

PART Il - REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS

PUBLICATION NUMBER DATE TITLE Operator, Organizational, Direct Support and
T™ 10-4510-206-14 6 Julv 1984 General Support Malntena_nce Manual for Bath Unit,
y Portable, Automated, Multi-Head Model PBU-100
and Model HEI-100

TOTAL NO.

PAGE COLM LINE NATIONAL STOCK REFERENCE | FIGURE | ITEM OF MAJOR

NO. NO. NO. NUMBER NO. NO. NO. ITEMS RECOMMENDED ACTION

SUPPORTED

PART Il - 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

UASPPC V3.00




RECOMMENDED CHANGES TO PUBLICATIONS AND

BLANK FORMS

For use of this form, see AR 25-30; the proponent agency is ODISCA4.

Use Part Il (reverse) for Repair Parts and Special Tool | DATE
Lists (RPSTL) and Supply Catalogs/Supply Manuals
(SCISM).

TO: (Forward to proponent of publication or form) (Include ZIP Code)
COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND

ATTN: AMSTA-LC-CECT
15 KANSAS STREET
NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code)

PART | - ALL PUBLICATIONS (EXCEPT RPSTL AND SC/SM) AND BLANK FORMS

PUBLICATION/FORM NUMBER DATE TITLE Operator, Organizational, Direct Support and General
™ 10-4510-206-14 6 Julv 1984 Support Maintenance Manual for Bath Unit, Portable, Automated,

y Multi-Head Model PBU-100 and Model HEI-100
ITEM PAGE PARA- LINE FIGURE | TABLE RECOMMENDED CHANGES AND REASON
NO. NO. GRAPH NO. * NO. NO. (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 SIGNATURE
EXTENSION

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)

COMMANDER
U.S. ARMY TANK-AUTOMOTIVE AND ARMAMENT COMMAND
ATTN: AMSTA-LC-CECT
15 KANSAS STREET

NATICK, MA 01760-5052

FROM: (Activity and location) (Include ZIP Code) DATE

PART Il - REPAIR PARTS AND SPECIAL TOOL LISTS AND SUPPLY CATALOGS/SUPPLY MANUALS

PUBLICATION NUMBER DATE TITLE Operator, Organizational, Direct Support and
T™ 10-4510-206-14 6 Julv 1984 General Support Malntena_nce Manual for Bath Unit,
y Portable, Automated, Multi-Head Model PBU-100
and Model HEI-100

TOTAL NO.

PAGE COLM LINE NATIONAL STOCK REFERENCE | FIGURE | ITEM OF MAJOR

NO. NO. NO. NUMBER NO. NO. NO. ITEMS RECOMMENDED ACTION

SUPPORTED

PART Il - 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

UASPPC V3.00




TM 10-4510-206-14

WARRICK
3E1A -6-2-
BURNER TO 40P1-6-2-1
MOTOR
TRANSFORMER
™ T
1 2 (o] ELECTRDDE 3R1BQ i
o o (WIRE BOTH CONTROLS N. 0. AND COMMON) SCANNER .
3 7 jl BUZZER ' ox ™ BK 0 a
— @-l ¥0) y—tm LMt OPERATING }——
A =
— e - — - -r -— -
QH H- —_
10
WARRICK 1D1EQ J |
G
PROBE g — i
CRES 304 BL
g 7 Y
I - \ CONTACTDR 120 v [
0IL,ABI0STOD103
¢ STOD10 LOW WATER RELAY
1 CB 110440V WARRICK 1D1EQ
) R L3 |T3-c/ R R
bt BK L2 | LT2 BK BK
! BL L1 T - BL BL I 2 |
)3 O——| O BL l
1
w
| 0 I
.\ H - coiL " A
OUTLET
HUBBEL J20¥
UVM-2A7
208 x| e ——] CONTROL _
3 PHASE % éL W —— — —— ——
2 BL
Wl w w|
NeuTRAL ] w |
W
© 0 0 0 o
— w R
= K] BUZZER
l EQUIP GROUND w °o oo g BL ; Z 5 vz }
1 ~—r
I —~—_
Y/ Y
COLOR COOE
IDENTIFICATION - —_ —_— - —_—— -
BLACK BK NOTES
RED R 1. ALL CONNECTOR ENDS TD BE STRIPPED .38 INCH
ORANGE 0 Y AND TINNED BEFORE ASSEMBLY.
SFSEEN EL 2 USE 003571, SN6D SOLDER FOR ALL SOLDERED
_{ CONNECTIONS,
WHITE w SOLENOID FUEL 3. INSTALL CRIMP STYLE TERMINALS PER MS25036.
YELLOW Y 4, BIND WIRES TDGETHER USING STRAP, CABLE ADJ, PLASTIC, MS17821-2-9

1gv

SLEEVING SHALL BE REQ'D WHEREVER CONNECTIONS ARE NQOT DIRECTLY
TO TERMINAL BOARD ( CRIMP TERMINALS.PLUGS. JACKS) OR WHEREVER WIRES
SHALL BE EXPOSED TO MECHANICAL WEAR.

MODEL PBU-100

Change 7 FP-1/(FP-2 blank)






BURNER
MOTOR

WARRICK
3E1A

TM 10-45

10-206-14
TO 40P1-6-21

TRANSFDRMER
p) (] ELECTRODE 3R1BO v
S (WIRE BOTH CONTROLS N. 0. AND COMMON) 9 ¢
BL SCANNER
R BUZZER ox ox BK 0 { R
— @—'l—@ r% HI LIMIT %'{ OPERATING
— — — - — — —r- — — — o
CH b—‘J —_
EID)
WARRICK 1DIEO
[CProse | ] 8 0
CRES 304 - ofaL
g 7
- = CONTACTOR 120 v
I COIL,AB709T00103
LOW WATER RELAY
] CB 110-440V WARRICK 1DIEQ
i ] L3 RE A &
BK TN = ! T2 BK BK
-
g BL L K T BL BL 0 2
2 L0—0 o——| b—o— BL
1
i 3 . v ?
l TLET ? !
ou
HUBBEL jav
- UVM-2A7
208 i :K CONTROL J
3 PHASE | 3 W e —— L
z| s BL
NEUTRAL ¥ ] W W w
il 5 F—
il T
[o] [o] [o] o
-— w R
- T8 M BUZZER
I EQUIP GROUND c o o BL i g } =
I PN
' .
VS
COLOR CODE
IDENTIFICATION R - — —— _— —— —_
:tﬁc" EK NOTES
1. ALL CONNECTOR ENDS TD BE STRIPPED .33 INCH
ORANGE 0 AND TINNED BEFORE ASSEMBLY.
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BLUE BL SOLENOID FUEL CONNECTIONS.
WHITE w 3. INSTALL CRIMP STYLE TERMINALS PER MS25035.
YELLOW Y 4. BIND WIRES TOGETHER USING STRAP, CABLE ADJ, PLASTIC. MSI7821-29

1oV

5. SLEEVING SHALL BE REQ'D WHEREVER CONNECTIONS ARE NOT DIRECTLY

TO TERMINAL BOARD { CRIMP TERMINALSPLUGS, JACKS) OR WHEREVER WIRES

SHALL BE EXPOSED 70 MECHANICAL WEAR.

MODEL HEI-100
FP — 4 blank)

Change 7 FP-3/(







The Metric System and Equivalents

Linear Measure

1 centimeter = 10 millimeters = .39 inch

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

1 dekameter = 10 meters = 3 2.8 feet

1 hectometer = 10 dekameters = 328.08 feet
1 kilometer = 10 hectometers = 3,280.8 feet

Weights

1 centigram = 10 milligrams = .15 grain

1 decigrarn = 10 centigrams = 1.54 grains
1 gram = 10 decigrams = .035 ounce

1 dekagrarn = 10 grams = .35 ounce

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

Liquid Measure

1 centiliter = 10 milliliters = .34 fl. ounce

1 deciliter = 10 centiliters = 3.38 fl. ounces
1 liter = 10 deciliters = 33.81 fl. ounces

1 dekaliter = 10 liters = 2.64 gallons

1 hectoliter = 10 dekaliters = 26.42 gallons
1 kiloliter = 10 hectoliters = 264.18 gallons

Square Measure

1 s9. centimeter = 100 sg. millimeters = .15 5 sg. inch

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

1 sg. meter (centare) = 100 sg. decimeters = 10.76 sg. feet
1 sq. dekameter (are) = 100 sg. meters = 1,076.4 sq. feet

1 sg. hectometer (hectare) = 100 sg. dekameters = 2.47 acres

1 sg. kilometer = 100 sg. hectometers = .386 sq. mile

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
inches centimeters
feet meters
yards meters
miles kilometers
sgquare inches square centimeters
square feet square meters
square yards square meters
square miles square kilometers
acres sguare hectometers
cubic feet cubic meters
cubic yards cubic meters
fluid ounces milliliters
pints liters
quarts liters
galons liters
ounces grams
pounds kilograms
short tons metric tons
pound-feet newton-meters
pound-inches newton-meters

_F  Fahrenheit
temperature

Multiply by To change To Multiply by
2.540 ounce-inches newton-meters .007062
.305 centimeters inches .394
914 meters feet 3.280
1.609 meters yards 1.094
6.451 kilometers miles .621
.093 sguare centimeters sgquare inches 155
.836 sgquare meters square feet 10.764
2.590 square meters square yards 1.196
405 square kilometers square miles .386
.028 sguare hectometers  acres 2471
.765 cubic meters cubic feet 35.315
29.573 cubic meters cubic yards 1.308
473 milliliters fluid ounces .034
.946 liters pints 2113
3.785 liters quarts 1.057
28.349 liters galons .264
454 grams ounces .035
.907 kilograms pounds 2.205
1.356 metric tons short tons 1.102
11296
Temperature (Exact)
5/9 (after Celsius C
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
search engines:

<A HREF=http://www.liberatedmanuals.com/>Free Military and Government Manuals</A>

— Sincerely
Igor Chudov

http://igor.chudov.com/

— Chicago Machinery Movers



http://www.liberatedmanuals.com/
https://www.machinerymoverschicago.com/
http://igor.chudov.com/
http://www.liberatedmanuals.com/

