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WARNING

FLAMMABLE FUEL

DEATH

or serious injury
may result if personnel fail to

observe safety precautions

Do not smoke or use open flame within 50 feet
of the tank and pump unit.

Be sure proper grounding procedures have been
followed prior to operating the equipment.

Do not refuel the pump assembly fuel tank while
the engine is operating; stop engine and allow

to cool before refueling.

If fuel is spilled, wash the area of spillage
thoroughly with water.

After fueling operation is completed, replace
the filler cap securely before removing the

nozzle bonding wire.
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DISTRIBUTION  STATEMENT A: Approved for public release; distribution is unlimited

TM 5-4930-228-14, 1 August 1972, is changed as follows:

Page 2-3, paragraph 2-3a(2) and (3) are superseded as follows:

DEATH or serious injury may result if proper grounding procedures are not
followed prior to operating the equipment.

(2) Bonding is the process that equalizes the charge on two unlike objects such as an aircraft and a refueling
nozzle. It is done in order to prevent arcing, in the presence of flammable vapors, as the two objects are joined.

(a) Extend the grounding cable from the ground reel assembly so the plug (if present) can be inserted into the
vehicle receptacle. Otherwise, attach one of the grounding clips to a bare metal surface of the receiving vehicle. Attach
the remaining dip to the grounding rod. Bond before the dust cap or gas tank cap is removed to prevent a spark
occurring when fuel vapor is present. Do not disconnect the bond until refueling is complete and the gas tank cap and
nozzle dust cap are replaced.

(3) Grounding of equipment is a means to provide a conductive path into the ground so a static charge isn’t
trapped on the surface of the equipment where it could discharge as a spark.

(a) Insert the grounding rod into the soil to the required depth (refer to table 2-1). Drive the rod into the soil to
reach below the permanent ground moisture level.

(b) If the top of the rod is level with the surrounding surface, scoop out an area around the top to allow
attachment of the ground dips to the rod. Attach the clip from the grounding wheel to the exposed portion of the
grounding rod. The refueler and vehicle are now grounded and the refuel

Table 2-1. Required Depths for Gr

I Type of Soil

I Coarse ground, cohesionless sands and gravels

Inorganic clay, claying gravels, gravel-sand-clay,
claying sands, sandy clay, gravelly clay, and silty
clay

Silty gravel, gravel-sand-silt, silty sand, sand, silt,
peat, muck, and swamp soil

ing process may begin.

ound Rods

Depth of Ground Rod

6 feet

4 feet

3 feet

(c) Methods of Grounding. There is no quick or easy way to test the adequacy of a ground. The testing
procedures (See FM 10-66 Appendix E) are complex and the equipment is bulky and expensive; therefore, several
levels or methods of grounding and bonding are required to meet the various operational needs of the Army. The three
methods/levels are listed in order of preference.
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1 Method 1: equipment is grounded to a rod or rods that have measured resistance to ground equal to or
less than 10,000 ohms. Ground the refueling system or vehicle and aircraft to this tested ground rod. Bond the nozzle to
the vehicle/aircraft. This method is required, unless conditions, as described below, prevent its use. This method is
the only standard of grounding acceptable, without authorization, at any fixed airfield or refueling point. It is the safest
method.

2 Method 2: If equipment is not available to test resistance to ground, use method 2. Method 2 uses an
untested ground - a grounding system based on the knowledge that damp earth will accept and drain off an electrical
charge. Use method 2 when the location, tactical situation, or type of operation makes it impossible to test ground rods.
Ground equipment to a rod or rods driven a specific depth into the ground depending on the type of soil at the site (see
table 2-1 ). The depth to which the rods must be driven is determined by the normal depth of permanent ground
moisture in the various types of soils. The commander of the operating unit must authorize the use of method 2. This
method is less desirable. Employ method 2 when impossible to use method 1.

Death or serious injury may occur if proper bonding procedures are not
followed. While using method 3, an object with a different electrical potential
(any object that is not part of the bonded system) should not come into
contact with the bonded equipment when a flammable vapor-air mixture may
be present.

3 Method 3: When the climate, terrain, or tactical condition makes it impossible to secure a satisfactory
ground rod, requirements to ground the fuel dispenser (system or refueler) maybe waived; however, the requirement
to bond the fuel dispenser to the aircraft/vehicle may not be waived under any circumstances. Method 3 relies
on bonding alone. Bonding is made between the aircraft/vehicle and the refueling system or refueler along with the
nozzle and the aircraft/vehicle. A contact between an unbended object and the system could produce a spark that could
set off an explosion or fire. Method 3 procedures are authorized by the commander of the unit one organizational level
above the operating unit. This is the least desirable method since it involves bonding only.

Page A-1, add to paragraph A-3: FM 10-68 Aircraft Refueling
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CHAPTER 1

INTRODUCTION

Section I.

1-1. Scope
This manual is for your use in operating and
maintaining the liquid dispensing tank and pump
unit.

1-2. Maintenance Forms and Records
Maintenance forms and records that you are
required to use are explained in TM 38-750.

1-3. Reporting of Errors
You can improve this manual by calling attention

GENERAL

Equipment Command, ATTN:  AMSME-MPP,
4300 Goodfellow Boulevard, St. Louis, Mo. 63120.

1-4. Equipment Serviceability Criteria (ESC’s)
This equipment is not covered by an ESC.

1-5. Destruction of Army Materiel to Prevent
Enemy Use

Procedures to be used for destruction of the
equipment to prevent enemy use are in TM 750-
244-3.

to errors and by recommending improvements, 1-6. Administrative Storage
using DA Form 2028 (Recommended Changes to
Publications) or by a letter, and mail directly to the

For administrative storage instructions, refer to

Commanding General, U. S. Army Mobility
TM 740-90-1.

Section Il. DESCRIPTION AND DATA

1-7. Description a cargo truck, the tank and pump unit is used in the

a. General. The tank and pump unit consists of field as a bulk carrier and dispenser. It carries

a 50 gpm (gallons per minute) pumping assembly 1,200 gallons. The purpose of the tank and pump

(fig. 1-1), two 600-gallon tanks, and related items. unit is to convert a general purpose military cargo

It is designed for use with 2½-ton, 6 x 6 cargo vehicle into a bulk refueler for other military

trucks M-34, M-35, and M-211; and with 5-ton, 6 vehicles or aircraft.

x 6 cargo trucks M-41 and M-54. When installed in

1-1
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c. Pump. The pump (fig. 1-4) is self-priming engine are mounted on a base plate to facilitate
unit, with the impeller screwed directly on the removal for use in auxiliary pumping operations.
extension of the engine crankshaft. The pump and

Figure 1-4. Pump and engine

d. Engine. The engine (fig. 1-2) is a one-cylinder,
4-cycle, air-cooled, hand-cranked, gasoline engine.
It is provided with a radio-interference suppressed
magneto and a governor that controls engine speeds
to suit pump loads as the throttle setting is varied.

e. Filter/Separator. The filter / separator (fig.
1-3) is a vertical, 50-gpm unit designed for a

assembly, three-quarter view.

maximum operating pressure of 75 psi (pounds per
square inch). Both solids and water (free from
entrained water) are removed from the fuel through
coalescing and filtering medium of the elements
inside the filter separator. The filter / separator has
four canisters and filter elements, one differential
pressure indicator, one water sight gage, and one

1-7



drain cock. Solid contaminants are deposited in the drain as free water. Clean product builds up in the
elements.  The emulsif ied or  entrained water shell and is pumped to the hose reels. Refer to
coalesces within the elements and settles to the deck figure 1-5 for the flow of the pumped product.
plate where it is removed periodically, through the

Figure 1-5. Filter /

1-8. Tabulated Data
a. Identification. The tank and pump unit has

three major identification and instruction plates,
(1) Engine manufacturers identification plate.

This plate is located on the top front of the engine
shroud. It specifies the model, serial number, size,
rpm, specification number, net continuous brake
horsepower, and date of manufacture,

(2) Tank and pump unit operation data plate.
Located on the lower left frame, the plate specifies
pre-operation procedures, engine starting and
stopping instructions, and pumping instructions.

 separator flow chart.

(3) Tank identification plate. This plate is
located on the top-center, rear of each of the two
tan ks. It specifies capacity, Federal stock number,
serial number, manufacturer, date of manufacture,
contract number, weight (empty), and note of fuel
weight (in pounds per gallon).

b. Operator’s Tabulated Data.
(1) Capacities:

Engine fuel tank . . . . . . . . . . . . . 1 gal. (gallon)
Engine air cleaner . . . . . . . . l gal.
Engine crankcase . . . . . . . . 1 qt. (quart)
Tank . . . . . . . . . . . . . . . .  600 gal.
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(2) Dimens ions  and  Weights :

(a)  Pumping  assembly:
Length . . . . . . . . . . . . . . . . . . . . 64 in. (inches)
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 in.
Height . . . . . . . . . . . . . . . . . . . . . . . . . 49 in.
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . 690 lb. (pounds)

( b )  T a n k :
Length . . . . . . . . . . . . . . . . . . . . . . . . . . . 56 in.
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 in.
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . . 410 lb.

c. Organizational Maintenance Tabulated Data.

(1) Engine:
Manufacturer  . . . . . . . . . . . . . . . . . Teledyne Wisconsin

Motor
Model . . . . . . . . . . . . . . . . . . . . . . . . . .  MBKND
Specification . . . . . . . . . . . . . . . . . . . . . . .352934
RPM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,000
Net continuous bhp

(brake horsepower) . . . . . . . . . . . . . . . . . .  4.49 at 3,000 rpm
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 cycle
Bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 7/8 in.
Stroke  . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 3/4 in.
Displacement . . . . . . . . . . . . . . . . . . . . 17.8 cu. in.

(cubic inch)
L u b r i c a t i o n .  . . . . . . . . . . . . . . . . splash
Cooling  . . . . . . . . . . . . . . . . . . . . . . .  Air

(2) C a r b u r e t o r ;

Manufacturer . . . . . . . . . . . . . . . . . . . . . Zenith Carburetor
Company

Model . . . . . . . . . . . . . . . . . . . . . . . . . . 11193-A
Type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Float feed

(3) S p a r k  p l u g :

Manufacturer . . . . . . . . . . . . . . .  Auto-lite Division,
Ford Motor Co.

Number . . . . . . . . . . . . . . . . . . . . . BR8S

(4) M a g n e t o :

Manufacturer . . . . . . . . . . . . . . . . . Fairbanks Morse
Model . . . . . . . . . . . . . . . . . . . . . . . . FMPE1B7

(5) Adjustment data :

Spark plug gap . . . . . . . . . . . . . . . . 0.030 In.
Magneto point gap . . . . . . . . . . . . . . . . 0.015 in.
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CHAPTER 2

OPERATING INSTRUCTIONS

Section I. OPERATING PROCEDURES

2-1. General the instructions that are required by the operator
This section contains instructions required for for efficient operation of the unit under normal

conditions.operation of the tank and pump unit. It provides



2-2. Controls and Instruments their normal position and readings are shown by
The purpose of the controls and instruments and figure 2-1.

Figure 2-1. Controls and instruments.
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2-3. Starting
a. Preparation for Starting.

(1) See that suction hoses connecting tanks to
pumping assembly  are  proper ly  secured .  Ground
pumping assembly before starting to fill the 600
gallon tanks.

(2) Drive ground rod into earth near pumping
assembly.

(3) Pull ground wires from ground reel (fig. 1-
2) and ground one wire securely to ground rod.

Attach other wire to vehicle being fueled.

CAUTION
Always clip lead to ground rod before
attaching lead to vehicle being fueled.

(4) Open only the fuel cap of the tank being
filled. Do not fill two tanks at the same time unless
operator has an assistant. Do not over-fill the tanks.

I f  f u e l  i s  s p i l l e d , w a s h  t h e  a r e a  o f  s p i l l a g e
thoroughly with water.

(5)  Mainta in  a  dis tance of  25 feet  between
vehicles being fueled.

(6) Observe the water sight-gage window (fig :

2-1). Water should not be visable in sight window.
(7) Check window frequently for presence of

water and drain when necessary.

NOTE
A drain cock is located at the bottom of the left
side of the filter / separator for draining water.

(8) Prime pump through priming port (fig. 1-
4) if necessary.

NOTE
Priming should not be necessary when tanks are
full.
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b. Starting. Refer to figure 2-2 and start the
engine.

Figure 2-2. Engine starting instructions.
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2-4. Unit Operation

a. General.
(1) The tank and pump unit is used to

dispense all types of automotive and aviation fuel.
However, only one grade of fuel should be carried
in and dispensed from the unit at a time. Since the
pumping assembly is highly adaptable, dispensing
with the tank and pump unit may be done in a
variety of ways to meet different situations in the
field.  This paragraph covers some common
operational procedures for the tank and pump unit
in the field.

All aircraft fuel must be dispensed
through a filter / separator unit. It is
mandatory that the performance of
filter / separators on all aircraft refuel
ing equipment be checked every 30
days through submission of samples
taken from the effluent stream of the
filter / separator.

(2) Upon request, the petroleum represen-
tative will furnish sample containers to components
of the Army, Army National Guard, or Reserve
operating aircraft refueling equipment. Samples
will be sent to the petroleum laboratory designated
by the petroleum representative. In the event that a
sample indicates unsatisfactory performance of
filter / separator equipment, the submitting ac-
tivity will be notified by telephone and will be
advised to change the filter / separator elements
(AR 703-1, 1 Apr 1971).

b. Dispensing from Truck Tanks Through Reels.

Be sure proper grounding procedures
have been followed prior to performing
any of the following operations.
(1) Lower tailgate and ground the unit (para

2-3). Attach one end of the ground wire to the
aircraft or vehicle to be fueled.

(2) Pull out dispensing hoses to desired length.
Attach nozzle bonding wires (fig. 1-3) to aircraft or
vehicle before opening filler caps and inserting
nozzles.

(3) Insert nozzles in vehicle or equipment fuel
tanks carefully, but firmly, to form a bond; observe
safe fueling rates stenciled near fuel tanks.

CAUTION
When dispensing fuel, attend the
nozzles constantly; do not wedge open
or block the control lever.
(4) Open a tank discharge valve and start

pump. Opening a discharge valve with full tanks
should prime the pump.

(5) Be sure that fuel to be dispensed to an
aircraft is the same grade as that stenciled near the
aircraft filler caps; note tank capacities and ask the

pilot or flight engineer for estimate of quantities
needed to avoid spillage.

NOTE
When topping off small tanks, it may be necessary
to reduce engine speed in order to reduce pressure
surging at the hose and nozzle.

Replace filler cap securely before
removing the nozzle bonding wire.

NOTE
Recap, wind, and secure nozzle bonding wire
around nozzles when through dispensing.
(6) Open second discharge valve just before

first tank is emptied, and close first discharge valve
when the tank is empty.

(7) Open drain valve to completely drain tank,
then close drain valve.

(8) Stop pump when operation is completed;
drain hoses if shutting down for longer than
overnight; rewind hoses, rewind ground wire and
remove nozzles and stow.

(9) Refill tanks at the end of the day’s
operation to reduce condensation during overnight
storage.
2-5. Stopping
Refer to figure 2-3 and stop the engine.

Figure 2-3. Engine stopping instructions.
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Section II.

2-6 .  General

OPERATION

This section contains information on the fueling
meter. The fueling meter is a volumetric, positive-

displacement, liquid-measuring device, used when
refueling aircraft or any vehicle which requires a
specific measurement of the product. It is equipped
with a five-figure reset counter and a non-setback
totalizer that registers to 9,999,999 gallons.
2-7 .  Fire  Ext inguisher  (Dry-Chemical  Type)

a. Description. T h e d r y - c h e m i c a l  t y p e  f i r e
extinguisher is suitable for electrical and flammable
liquid fires.

b.  Operat ion .  Remove f i re  ext inguisher  f rom
mount ing  bracke t . Release  nozzle  f rom hols ter .
Pull pin. Press lever all the way down to pressurize
extinguisher. Hold extinguisher upright, squeeze
nozzle lever to fully open and direct discharge at
base of flame, using rapid side-to-side sweeping
motion. Always keep flames ahead of dry chemical
charge .

OF AUXILIARY EQUIPMENT

2-8 .  Metering Kit

A metering kit (FSN 4930-088-7665) is available
for pumping assemblies on an as required basis.
Refer to figure 2-4.

2-9.  Meter Register  Operation

To reset indicating wheels to zero, push in and
turn reset knob on right side of register.

CAUTION

Do not start delivery unless shutter is in
ful l  open pos i t ion.  I f  numbers  on in-
d i c a t i n g  w h e e l s  a r e  n o t  i n  f u l l  v i e w ,
r e s e t t i n g o p e r a t i o n  h a s  n o t  b e e n
c o m p l e t e d ;  i n  w h i c h  c a s e ,  t u r n  r e s e t
knob until shutter disappears and reset
k n o b  r e t u r n s  t o  i t s  n o r m a l  p o s i t i o n .
I n s t r u c t i o n s  f o r  a d j u s t m e n t s  a n d
repairs are furnished with the metering
kit.
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Figure 2-4. Metering kit.

Section III. OPERATION UNDER UNUSUAL CONDITIONS

2-10. General
This section contains instructions for operation
of the equipment under unusual conditions. These
instructions supplement those given under usual
conditions which in most instances must still be
followed.

2-11. Operation in Extreme Cold
a. General. In extreme cold weather it may be

necessary to reduce the volume of cooling air
flowing through the engine. This may be ac-
complished by obstructing the air intake at the
flywheel. Exercise  care not  to  cause engine
overheating.

b. Fuel System. Keep the fuel tank full to reduce
condensation of moisture inside the tank. Clean the
fuel filter bowl more frequently. Keep the fuel tank
cap free of ice and snow.

c. Ignition System. Before starting, remove all
accumulated snow and ice from the spark plug,
ignition cable, and magneto.

Do not touch metal parts with bare
hands in extremely cold weather.

d. Starting (-25° to -65°F).
CAUTION

Be sure the pump is full of product
before starting. Prime, if necessary.
(1) Spray a small amount of engine primer fuel

(FSN 6850-823-7861) in the opening of the engine
air cleaner.

(2) Follow the instructions for starting under
normal conditions (para 2-3).

(3) Operate the engine at 1800 rpm (medium
speed) without load for a minimum of 3 minutes.

2-12. Operation in Extreme Heat
a. General. Accumulated dirt on engine reduces

radiation of heat. Keep the unit clean to avoid
overheating.

b. Cooling System.
(1) Keep the engine cooling fins clean.
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(2) Keep all exposed surfaces of the engine
clean.

(3) Remove all obstructions to the flow of air
across the engine.

c. Lubrication. Refer to the current lubrication
order and lubricate the unit.

d. Pumping Unit.  Where  poss ib le ,  opera te  the
pumping unit in the shade to avoid overheating and
do not  run  the  engine  too  hard .  I f  the  engine
overheats, remove the load and idle the engine at
1 ,000 rpm for  f ive  minutes .  I f  fue l  vapor  lock
occurs, wait until the engine cools off.

e .  Tanks  and Hoses .  Locate  the  tanks  in  the
shade, where possible, and wet down with water to
reduce heat .

2-13 .  Operat ion  in  Dusty  or  Sandy Areas

a. Protection. Take advantage of natural barriers
to blowing sand and dust; or, if necessary, erect
artificial barriers.

b. Air Cleaner. Service the air cleaner frequently
(fig. 3-1).

c .  F i l t e r / S e p a r a t o r  E l e m e n t .  S e r v i c e  t h e
filter / separator frequently (fig. 3-4).

d. Cleaning. Clean the tank and pump unit with

an approved cleaning solvent, giving special at-
tention to cavities, corners, and partially exposed
interior spaces. Dry thoroughly. Keep the tank and
area around the discharge valve and controls free
from sand and dust.
2 - 1 4 .  O p e r a t i o n  U n d e r  R a i n y  o r  H u m i d

Condi t ions

When the unit is outside and not operating, keep
the fuel tank full to prevent the forming of con-
densate .  Give  specia l  care  to  keeping a l l  com-
ponents free from moisture. Clean and paint all
surfaces not otherwise protected.

2-15. Operation in Salt Water Areas

Salt water corrodes metal. If unpainted equipment
par ts  are  exposed to  sa l t  water ,  c lean them off
immedia te ly  wi th  an  approved c leaning  so lvent ,
and dry thoroughly. All surfaces should be cleaned
daily.

2-16 .  Operat ion at  High Alt i tudes

T h e  u n i t  i s  d e s i g n e d  t o  o p e r a t e  a t  8 , 0 0 0  f e e t
a b o v e  s e a  l e v e l  w i t h o u t  s p e c i a l  a d j u s t m e n t s .
However. at higher altitudes, the carburetor may
require adjustment (fig. 4-14).
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CHAPTER 3

OPERATOR’S MAINTENANCE INSTRUCTIONS

Section I. LUBRICATION INSTRUCTIONS

3-1.  General  Lubricat ion oil has been changed, operate the engine for ap-

Refer to Lubrication Order for general lubrication proximately 5 minutes before checking the oil level.

informat ion . Inspect the engine for oil leaks.

3-2.  Detai led Lubricat ion
b. Air Cleaner Service. Refer to figure 3-1 and

service the air cleaner.
a. Operation After Lubrication. If the crankcase

Figure 3-1. Air cleaner service.
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Section II.

3-3. General
To insure the tank and pump

OPERATOR’S PREVENTIVE MAINTENANCE
CHECKS AND SERVICES (PMCS)

equipment if operation were continued. Only those
unit is ready for faults that c a n n o t  b e corrected by the

operation at all times, it must be inspected
systematically so that defects may be discovered
and corrected before they result in serious damage
or failure. The preventive maintenance checks and
services to be performed by the operator are listed
and described in paragraph 3-4. The sequence
numbers indicate the sequence of minimum in-
spection requirements. Defects discovered during
operations of the unit will be noted for future
correction, to be made as soon as operation has
ceased. Stop operation immediately if a deficiency
is noted during operation which would damage the

operator / crew, or that are corrected by replacing
parts wil l  be recorded on DA Form 2404
( E q u i p m e n t  I n s p e c t i o n  a n d  M a i n t e n a n c e
Worksheet).

3-4.  Operator’s Preventive Maintenance
Checks and Services

a. Table 3-1 contains a tabulated list of
preventive maintenance checks and services which
must be performed by the operator.

b. The interval and sequence column indicates
the required service interval.

Table 3-1. Operator’s Preventive Maintenance Checks and Services

3-2



Section III. OPERATOR’S TROUBLESHOOTING

3-5 .  General
a. T h i s  s e c t i o n  c o n t a i n s  t r o u b l e s h o o t i n g  i n -

formation for locating and correcting most of the
operating troubles which may develop in the tank
a n d  p u m p  u n i t . E a c h  m a l f u n c t i o n  f o r  a n  i n -
dividual component, unit, or system is followed by
a list of tests or inspections which will help you to
determine probable causes and corrective actions to
take. You should perform the tests / inspections

b. This manual cannot list all malfunctions that
may o c c u r ,  n o r  a l l  t e s t s ,  o r  i n s p e c t i o n s a n d
corrective actions. If a malfunction is not listed or is
not corrected by listed corrective actions, notify
your supervisor.

3-6.  Operator’s  Troubleshoot ing

For operator’s troubleshooting information, refer
to table 3-2.

and corrective actions in the order listed.

Table 3-2. Operator’s Troubleshooting

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1. ENGINE
Step 1.

Step 2.

2. ENGINE
Step 1.

Step 2.

Step 3.

3. ENGINE
Step 1.

Step 2.

FAILS TO START
Check ignition switch for ON position.

Turn ignition switch on.
Check for empty fuel tank.

Refill fuel tank if empty or low.

STARTS BUT FAILS TO CONTINUE RUNNING
Check to determine that choke lever is in proper position.

Position choke lever to obtain smooth running.
Check for empty fuel tank.

Refill fuel tank if empty or low.
Check to see if fuel strainer is dirty.

Clean fuel strainer if dirty.

OVERHEATS
Check for dirty air shroud screen.

Clean screen if dirty.
Check engine for dirty exterior.

Clean engine if dirty.

4. FUEL FLOW FROM NOZZLE LOW
Step 1. Check pump for correct operation and engine speed.

Adjust engine speed.
Step 2. Check suction hose couplings for leakage.

Replace non-metallic washers.
Step 3. Check for dirt in screen of nozzle spout.

Remove screen and clean with solvent.

5. FILTER/SEPARATOR LEAKS FUEL
Step 1. Check filter / separator at top for fuel leaks.

Replace cover gasket.
Step 2. Check filter / separator for other leaks.

If other leaks are found, notify your supervisor.

6. PUMP FAILS TO PUMP PRODUCT
Step 1. Check to see that engine speed is not too low.

Increase engine speed if low.
Step 2. Check to see that pump is primed.

Prime pump if necessary.
Step 3. Check suction hose couplings for leakage.

Replace the non-metallic gaskets.
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Table 3-2. Operator’s Troubleshooting-continued

MALFUCNTION
TEST OR INSPECTION

CORRECTIVE ACTION

7. PRODUCT DISCHARGE IS DIRTY
Step 1. Check for excessive differential pressure.

Service filter/separator if dirt is causing high pressure.
Step 2. Check to find loose filter element.

Seat filter element if loose.
Step 3. Check to find if inside of filter /separator is dirty.

Clean inside of filter separator if dirty.
Step 4. Check for ruptured filter elements.

Replace ruptured elements.

Section IV. FUEL TANK SCREEN, FUEL STRAINER, AND
FILTER / SEPARATOR MAINTENANCE PROCEDURES

3-7 .  General
This section contains the maintenance instructions
for the tank and pump unit that are applicable to
the operator.

3-8 .  Fuel  Tank Screen Service

Refer to figure 3-2 and service the fuel tank screen.

3-9 .  Fuel  Strainer  Service

Refer to figure 3-3 and service the fuel strainer.

Figure 3-3. Fuel strainer service.

Figure 3-2. Fuel tank screen service.
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3-10. Filter / Separator Service

Refer  to  f igure 3-4 and service the f i l ter  /

separator.

Figure 3-4. Filter / separator service.
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF MATERIEL

4-1. Inspecting and Servicing Equipment

a. Inspection.
(1) Inspect the identification plates for positive

identification of the equipment.
(2)  Make a thorough inspection of  the

pumping assembly and tanks for damage which
may have occurred during shipment,

(3) Check the equipment against the packing
list to make certain all items are accounted for and
in serviceable condition.

(4) Inspect the components for loose or
missing mounting hardware and loose connections.

(5) Turn the engine with the starter rope to
make sure all moving parts are free.

b. Servicing.
(1) Lubricate the engine in accordance with

the current lubrication order.
(2) Perform preventive maintenance checks

and services (para 4-9).

4-2. Installation.
a. General. The tank and pump unit is designed

for mounting in trucks. Three types of blocking
frames have been devised to prevent shifting of the
tank and pump unit during movement, particularly

on rough terrain. Section 1 (fig. 4-1) is used in the
5-ton. 6 x 6 cargo truck M-54 and prevents
longitudinal movement. Sections 2 and 3 are also
used in the M-54 cargo truck, and in the 2 1 / 2-
ton, 6 x 6 cargo trucks M-35 and M-211. They are
designed to prevent side movements of the tank and
pump unit. Construct frames in empty truck bed
for ease in measuring lengths of lumber and
assembling frames. Install tank and pump unit
between the frames when the frames are con-
structed. Complete installation instructions are
given in b below. Dimensions shown in figure 4-1
must be altered slightly to take care of individual
differences in dimensions of equipment. Before
constructing blocking frames, check measurements
of the track bed and tank skids to determine
centerline for mounting of tanks. The tanks must
be centered so that section 2 blocking frames will fit
properly. Also determine centerline of pumping
assembly so that section 3 blocking frames will fit
properly. As an alternate method, tank and pump
unit may be temporarily centered in truck bed and
an outline made along sides of tank skids and
pumping assembly to check dimensions used in
constructing blocking frames.
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Figure 4-1. Blocking instructions.
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b. Installation. (3) Refer to figure 4-2 and install the tanks
(1) Lower tailgate of truck and remove tar- and pumping assembly in truck. Add the two parts

paulin, bows, and racks with seats. Install sectional
blocking frame support in M-54 cargo truck by

of section 3 along sides of pumping assembly and
against section 2 of blocking frame.

lifting spare tire assembly and sliding the blocking (4) Secure tanks and pumping assembly to
frame to a position against the rear end of the truck
body. Let spare tire rest against rear crosspiece.

s ides of  t ruck bed with horizontal  t iedown

(2) Install the two parts of section 2 against
assemblies. Handtight only.

section 1, or on 2 1/2 ton cargo trucks, against
rear end of truck body.
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Figure 4-2. Installing tanks and pump in truck (sheet 1 of 3).
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Figure 4-2. Installing tanks and pump in truck (sheet 2 of 3).
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4-6

Figure 4-2. Installing tanks and pump in truck (sheet 3 of 3).

c. Tank Vertical Tiedown.
(1) Refer to figure 4-3 for identification of

tiedown strap assemblies.



F
igure 4-3.
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(2) To unlock or release ratchet, press release down in the center of ratchet, while pulling nylon
in ratchet handle. Hold release, pull handle down strap away from ratchet.
until side cams engage and push static ratchet locks (4) Refer to figure 4-4 and place tiedown
up from ratchet dogs. This allows center ratchet straps over tank ends. Attach brackets to sides of
spool to rotate in either direction. truck. Connect strap end and ratchet to brackets.

(3) To aid in unrolling the nylon strap, turn Move ratchet handle up and down until strap is
ratchet hook opening down on a flat surface. Press tight. Push ratchet handle to the lock position.
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F
igure 4-4.
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F
igure 4-4.
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d. Pump Unit Rear Tiedown Strap Assembly. tailgate and truck body. Insert strap end, rear-to-
(1) Refer to figure 4-3 for identification of front, thru slot in center of ratchet spool. Pull all

tiedown strap assembly. slack through ratchet spool by strap end.
(2) Refer to figure 4-4 and hook loose bracket (4) Unlock ratchet, move ratchet, move

over top of reel frame, long side with hole out and ratchet handle in an up-and-down motion until
down. Hook bracket attached to strap end beneath strap is tight. Push ratchet handle to closed
rear truck from 8-to 10-inches right of center. position.

(3) Pass strap end up through space between (5) Raise the tailgate.

Section II. MOVEMENT TO A NEW WORKSITE

4-3. Dismantling for Movement and pump unit. Refer to TM 38-230 for in-
a. Short Distance Movement. The tank and structions in container fabrication.

pump unit is truck-mounted and does not require (2) Provide suitable blocking and tiedowns to
dismantling for short distance movement. Move the prevent the unit from shifting during transport.
tank and pump unit to the new worksite with the 4-4. Reinstallation After Movement
vehicle.

b. Long Distance Movement.
Reinstall the tanks and pump unit after movement

(1) Provide a suitable container for the tank to a new worksite as instructed in paragraph 4-2.

Section Ill. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

4-5. Tools and Equipment 4-7. Organizational Maintenance Repair Parts
There are no basic issue tools or repair parts issued Repair parts and equipment are listed in the repair
with or authorized for the tank and pump unit. parts and special tools list covering organizational

4-6. Special Tools and Equipment maintenance for

No special tools or equipment are required by
24P).

organizational maintenance personnel for the
maintenance of the tank and pump unit.

Section IV. ORGANIZATIONAL MAINTENANCE

this equipment (TM 5-4930-228-

PREVENTIVE
MAINTENANCE CHECKS AND SERVICES

4-8. General
To insure the tank and pump unit is ready for
operation at all times, it must be inspected
systematically so that defects may be discovered
and corrected before they result in serious damage
or failure. The preventive maintenance checks and
services to be performed by organizational
maintenance personnel are listed and described in
paragraph 4-9. The sequence numbers indicate the
sequence of minimum inspection requirements. All
deficiencies and shortcomings will be recorded,
together with the corrective action taken, on DA
Form 2404 (Equipment Inspection and Main-

tenance Worksheet) at the earliest possible op-
portunity.

4-9. Organizational Maintenance Checks and
Services

a. Table 4-1 contains a tabulated list of
preventive checks and services which must be
performed by the organizational maintenance
personnel.

b. The interval and sequence columns designates
the required service interval. A quarterly interval is
equal to 3 calendar months or 250 hours of
operation, whichever occurs first.
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Table 4-1. Organizational Maintenance Preventive Maintenance Checks and Services

Section V. ORGANIZATIONAL MAINTENANCE TROUBLESHOOTING
4-10 .  General

a. T h i s  s e c t i o n  c o n t a i n s  t r o u b l e s h o o t i n g  i n -
formation for locating and correcting trouble which
may develop in the tank and pump unit that are
wi th in  the  scope  of  organiza t ional  maintenance .
Each  mal func t ion  for  an  ind iv idua l  component ,
unit, or system is followed by a list of tests or in-
spections which will help you to determine probable
causes of trouble and corrective actions to take.
You should  perform the  tes ts  /  inspect ions  and
corrective actions in the order listed.

b. This manual cannot list all malfunctions that
m a y occur, n o r  a l l  t e s t s , o r  i n s p e c t i o n s  a n d
corrective actions. If a malfunction is not listed or is
not corrected by listed corrective actions, notify
your supervisor.

4-11 .  Organizat ional M a i n t e n a n c e  T r o u b l e -
s h o o t i n g

For  organiza t ional  maintenance  t roubleshoot ing
refer to table 4-2.
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Table 4-2. Organizational Maintenance Troubleshooting
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Section VI. RADIO INTERFERENCE SUPPRESSION

4-12. General Methods Used to Attain Proper 4 - 1 3 .  R e p l a c e m e n t  o f  S u p p r e s s i o n  C o m -
Suppression ponents

Essentially, suppression is attained by providing The engine of the tank and pump unit is provided
a low resistance path to ground for stray currents. with a shielded spark plug cable and ignition
For general information applicable to radio sup- ground cable. For replacement of these com-
pression. refer to TM 11-483. ponents, refer to paragraph 4-20.

Section VII. PUMP AND ENGINE UNIT

4-14. General
The pump and engine unit is mounted on an
aluminum frame that will slide out. from the
pumping assembly. This mounting arrangement
provides easy access to the pump and engine for
maintenance and servicing purposes. An in-
termediate coupling connects the pump to the
engine. Removal of either pump or engine requires
disassembly o f  t h e  p u m p and intermediate
coupling; therefore, procedures for removal, in-

stallation, disassembly, and reassembly of the
pump assembly and engine assembly is covered in
Chapter 6.

4-15. Pump and Engine Unit
a. Removal.

(1) Disconnect suction hose and discharge
hose from pump.

(2) Refer to figure 4-5 and remove muffler and
pump and engine unit.
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Figure 4-5. Pump and engine unit and muffler, removal.

b. Installation. Refer to figure 4-5 and install the
pump and engine unit. Installation procedure is
reverse of removal.
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Figure 4-6.

Section VIII. ENGINE STARTING AND COOLING SYSTEM

4-16. General
Starting is accomplished by using a rope and
rope pulley. The engine flywheel is inclosed by the
air shroud.  The flywheel acts as a fan, forcing

into the air shroud which distributes this cooling air
around the crankcase and cylinder head.
4-17. Starter Pulley

a. Removal. Refer to figure 4-6 and remove the
starter pulley.
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b. Cleaning and Inspection.
(1) Clean the pulley thoroughly.
( 2 )  I n s p e c t  t h e  p u l l e y  f o r  c r a c k s ,  b r e a k s ,

dam aged threads, and other damage.
c. Installation. Refer to figure 4-6 and install the

starter pulley. (Installation procedure is reverse of
rem oval ).

4-18.  Air  Shroud
a.  Removal .

(1) Remove the starter pulley (para 4-17).
(2)  Refer  to  f igure  4-6  and remove the  a i r

shroud, ignition switch, and bracket.

b. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2) Inspect the air shroud for cracks, breaks,

dents, and distortion.
(3) Inspect the mounting hardware for cracks

and for damaged threads. Replace defective parts.
c. Installation.

(1)  Refer  to  f igure  4-6  and ins ta l l  the  a i r
shroud. ignition switch, and bracket  ( ins ta l la t ion
procedure is reverse of removal).

(2) Install the starter pulley (para 4-17).

Section IX. ENGINE IGNITION SYSTEM

4-19 .  General

The ignition system consists of the magneto, spark
plug, ignition cable, and the ignition switch. These
are all shielded to provide radio suppression.

4 - 2 0 .  S p a r k  P l u g ,  I n g n i t i o n  C a b l e ,  a n d
Igni t ion  Switch  with  Ground Cable

a. Removal. Refer to figure 4-7 and remove the
spark plug, ignition cable, and ignition switch and
ground cable.

Figure 4-7. Spark plug, ignition cable, ignition switch and ground cable.

b. Cleaning and Inspection. (4)  Inspect  the  igni t ion  swi tch  for  s igns  of
(1) Clean all parts thoroughly. b u r n e d  a r e a s ,  f r a y e d  g r o u n d  c a b l e ,  a n d  o t h e r
( 2 )  I n s p e c t  t h e  s p a r k  p l u g  f o r  b r o k e n  o r damage.

burned insula tor ,  excess ive ly  burned e lec t rodes , (5) Replace all defective parts.
damaged threads ,  and  o ther  damage. c. Installation. Refer to figure 4-7 and install

(3)  Inspect  the  igni t ion  cable  for  s igns  of the spark plug, ignition cable, and ignition switch
burning, frayed, shielding, and other damage. in reverse of removal.
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4-21. Magneto
a. Removal.

(1) Refer to paragraph 4-18 and remove the
air shroud.

(2) Refer to figure 4-8 and remove the
magneto.

Figure 4-8. Magneto, removal.

b. Cleaning and Inspection.
(1) Clean the magneto thoroughly.
(2) Inspect the magneto for cracks, breaks,

damaged threads, signs of burned areas, and other
damage.

(3) Replace a defective magneto.
c. Magneto Breaker Points and Capacitor

Replacement. Refer to figure 4-9 and replace the
magneto points and capacitor.
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Figure 4-9. Magneto points

d .  M a g n e t o  D r i v e  G e a r  R e p l a c e m e n t .  R e f e r  t o
f i g u r e  4 - 1 0  a n d  r e m o v e  a n d  i n s t a l l  t h e  m a g n e t o

d r i v e  g e a r .

and capacitor replacement.
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e. Installation.
(1) Refer to figure

(installation procedure

Figure 4-10. Magneto drive gear, removal and installation.

(2) Install the air shroud (para 4-18).
4-8 and install the magneto f. Timing the Magneto. Refer to figure 4-11 and
is reverse of removal). time the magneto.

Figure 4-11. Timing the magneto.
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Section X. ENGINE FUEL SYSTEM

4-22. General 4-23. Fuel Tank, Bracket, Fuel Strainer, and
The fuel system is of the gravity-flow-type. Fuel Shutoff Valve

flows through the fuel valve and fuel strainer and is
delivered to the carburetor. An oil-bath-type air

a. Removal. Refer to figure 4-12 and remove the
fuel strainer and shutoff valve, fuel tank, and fuel

filter is provided to remove foreign matter from the tank bracket.
intake air. This section contains the maintenance
instructions for the fuel system.

Figure 4-12. Fuel strainer, shutoff valve, fuel tank, and bracket, removal.

b. Cleaning and Inspection. (4) Inspect the fuel strainer and shutoff valve
(1) Clean and dry all parts thoroughly. for defective threads, cracked strainer bowl
(2) Inspect the fuel tank for cracks, breaks, distortion, and other damage.

distortion, and broken seams. (5) Replace all defective parts.
(3)  Inspect  the bracket for  cracks and

distortion.
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c. Installation. Refer to figure 4-12 and install 4-24. Air Cleaner and Bracket
the fuel strainer and shutoff valve, fuel tank, and
fuel tank bracket. (Installation procedure is reverse

a. Removal. Refer to figure 4-13 and remove the
air cleaner and bracket.

of removal).

b. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2) Inspect the air cleaner for dents, distortion,

cracks, and other damage.
(3)  Inspect  the bracket  for  cracks and

distortion.
(4) Replace defective parts.

c. Installation. Refer to figure 4-13 and install
the air cleaner and bracket. (Installation procedure
is reverse of removal).

4-25. Carburetor
a. Removal.

(1) Remove the air cleaner (para 4-24).
(2) Refer to figure 4-13 and remove the

carburetor.

Figure 4-13. Air cleaner, bracket, and carburetor, removal.

b. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2) Inspect the carburetor for cracks, breaks,

loose or missing screws, damaged gasket, or other
damage.

(3) Tighten a loose bowl.
(4) Replace defective parts.

c. Installation.
(1) Refer to figure 4-13 and install the car-

buretor. (Installation procedure is reverse of
removal.)

(2) Install the air cleaner (para 4-24).
d. Adjustment. Refer to figure 4-14 and adjust

the carburetor.
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Figure 4-14. Carburetor adjustment.

4-26. Governor Controls
a. Removal. Refer to figure 4-15 and remove

the governor controls.
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4-24

Figure 4-15. Governor controls, removal, and adjustment.



b. Cleaning and Inspection. c. Installation and Adjustment. Refer to figu

(1) Clean and dry all parts thoroughly. 15. Install and adjust the governor controls

(2) Inspect all parts for cracks, breaks, ex- stallation procedure is reverse of removal).

cessive wear, and other damage. NOTE
(3) Replace defective parts. Hook the spring into the outermost of the three

holes in the governor lever.

Section XI. EXHAUST MUFFLER AND ELBOW, OIL FILLER
AND DRAIN PLUG, AND CRANKCASE BREATHER

4-27. General (1) Refer to figure 4-5 and remove the muffler.

This  sect ion contains the maintenance in- NOTE
Remove wire from coupler before releasing.

structions for the muffler, oil filler and drain plugs,
and the crankcase breather. (2) Refer to figure 4-16 and remove the

4-28. Muffler, Exhaust Elbow and Crankcase exhaust elbow male coupling half, and crankcase

Breather
breather.

a. Removal.

re 4-
(in-

Figure 4-16. Exhaust elbow and crankcase breather, removal.
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b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  4 - 1 7  a n d
d i s a s s e m b l e  t h e  m u f f l e r .

Key to figure 4-17:

1 Cap
2 Muffler
3 Plug
4 Coupling half
5 Nut
6 Washer
7 Gasket set
8 Coupling half
9 Elbow

10 Screw
11 Bracket

c. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2)  Inspect  the  muff ler  for  cracks ,  broken

seams. damaged threads, and other damage.
(3) Inspect the crankcase breather and other

Figure 4-17. Muffler and attaching hardware, exploded view.

t h r e a d e d  p a r t s  f o r  d a m a g e d  t h r e a d s ,  c r a c k s ,
distortion, and other damage.

(4) Replace all defective parts.
d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e 4 - 1 7  a n d

reassemble the muffler.
e. Installation.

(1) Refer to figure 4-16 and install the exhaust
elbow, male coupling half, and crankcase breather.

(2) Refer to figure 4-5 and install the muffler.

4-29.  Oi l  Fi l ler  and Drain Plug

a. Removal. Refer to figure 4-18 and remove the
oil filler and drain plug.

Figure 4-18. Oil filler and drain plug, removal and installation.
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4-27

b. Cleaning and Inspection. (4) Inspect the nipple for damaged threads
(1) Clean and dry the parts thoroughly. and other damage.
(2) Inspect the oil filler for cracks and (5) Replace defective parts.

damaged threads. c. Installation. Refer to figure 4-18 and install
(3) Inspect the cap for loose or broken dipstick the oil filler and drain plug.

and for defective gasket.

Section XII. FILTER / SEPARATOR, HOSES, NOZZLES,
AND GROUND REEL

4-30. General
The filter / separator functions as a device for
separating both water and solid contaminates from
the product being dispensed. Refer to paragraph 1-
7 for detailed description of the filter / separator.
The hoses connect the unit pump to filter /
separator and are used to dispense the product
through the nozzles. This section also covers the
ground reel used to ground the unit when it is in
use.

4-31. Sight Window, Differential  Pressure
Indicator, and Petcock

a. Removal.
(1) Drain the filter / separator.
(2) Refer to figure 4-19 and remove the sight

window, differential  pressure indicator ,  and
draincock.

b. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2) Inspect the sight window for cracks,

breaks, and transparency. Inspect the ball for
damage.

(3) Inspect the gasket for breaks.
(4) Inspect the differential pressure indicator

for signs of external damage.
(5) Inspect the petcock for cracks, damged

threads, and other damage.
(6) Inspect the hoses for cracks, breaks,

abraided areas ,  and other  damage.
(7) Replace all defective parts.

c. Installation. Refer to figure 4-19 and install
the sight window, differential pressure indicator,
and draincock in reverse order of removal.

4-32. Filter / Separator
a. Removal.

(1) Drain the filter / separator.
(2) Refer to figure 4-20 and remove the

filter / separator.

Figure 4-19. Sight window, differential pressure indicator,

and drain cock, removal.



Figure 4-20.
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b. Cleaning and Inspection. c. Installation. Refer to figure 4-20 and install
(1) Clean the filter separator and dry the filter / separator in reverse order of removal.

thoroughly. 4-33. Hoses, Nozzles and Bonding Wires

(2) Inspect the filter/ separator for distortion, a. Removal. Refer to figure 4-21 and remove the
broken welds, dents, and other damage. hoses, nozzles, and bonding wires.

(3) Replace a defective filter/ separator.
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b. Cleaning and Inspection.
( 1 )  C l e a n  h o s e s ,  c o u p l i n g ,  a n d  p a r t s

thoroughly.
( 2 )  I n s p e c t  t h e  h o s e s  f o r  a b r a i d e d  a r e a s ,

cracks, breaks, and other deterioration or defects.
(3)  Inspect  coupl ing  gaskets  for  excess ive

compression and wear.
(4) Inspect the couplings for cracks, breaks,

distortion, and other damage.
(5) Replace defective parts.

c. Installation. Refer to figure 4-21 and install
the hoses, nozzles, and bonding wires.

4 - 3 4 .  H o s e  R e e l s ,  R o l l e r s ,  a n d  S p r i n g
H o u s i n g s

a.  General .  The two hose reels have a recoil
tension springs to wind the 40-foot discharge hoses

on the reels. The product enters each reel from the
filter / separator through a pipe at the hub of the
reel and is discharged through the hoses.

b.  Removal .
(1) Remove the discharge hoses and nozzles

(para  4-33) .
(2) Refer to figure 4-22 and remove the hose

reels and spring housings.

D o  n o t  d i s a s s e m b l e  t h e  s p r i n g
housings .  The spring is  under tension
and can cause  serious  injury or  even
d e a t h  i f  d i s a s s e m b l e d  i m p r o p e r l y .
R e p a i r of spring housing is by
replacement  only .
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Figure 4-22.
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c. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2)  Inspect  the  spr ing  housings  for  broken

welds, dents, distortion, and other damage.
(3) Inspect the reels for leakage, distortion,

dents, defective ratchet, and other damage.
( 4 )  R e p l a c e  a  d e f e c t i v e  r e e l  a n d  s p r i n g

housing.
d. Installation.

(1) Refer to figure 4-22 and install the hose
r e e l s  a n d  s p r i n g  h o u s i n g s  i n  r e v e r s e  o r d e r  o f
removal .

(2)  Ins ta l l  the  d ischarge  hoses  and nozzles
(para  4-33) .

4-35.  Nozzle  Assembly

a.  Removal .  Refer to figure 4-21 and remove
nozzles.

b.

tube

(29).

Disassembly .
(1) Pull dustcap (9, fig. 4-23) from end of
assembly (13).
(2) Unscrew tube assembly (13) from body

(3) Unscrew and remove cap (1) from body
(29) .

(4) Remove spring (2) from the body.
(5) Remove upper poppet (3) from body.
(6) Remove the disc holder (4), disc (5), and

washer disc (6).
(7)  Remove nut  (7)  and  s tem (8)  f rom the

body.
(8) Remove lever (18) by removing the cotter

pin (16) and pin (17).
(9) Unscrew and remove the packing nut (19).

(10) Remove packing (21) from the body.
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Figure 4-23. Nozzle, exploded view.
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Key to figure 4-23.

1 Cap
2 Spring
3 Upper poppet
4 Disk holder
5 Disk
6 Washer disk
7 Nut
8 Stem
9 Dust cap

10 Chain
11 Spring
12 Hook
13 Tube assembly
14 Gasket
15 Strainer
16 Cotter pin
17 Pin
18 Lever
19 Packing Nut
20 Nut
21 Packing
22 Guide
23 Bonding wire assembly
24 Clip
25 Wire
26 Nut
27 Plug
28 Nut
29 Body

c. Cleaning and Inspection.
(1) Clean and dry all parts thoroughly.
(2) Inspect the spring for cracks and rust.

(3) Inspect the upper poppet for damage.
(4) Inspect the dish and washer disk for

distortion.
(3) Inspect the washer disk for excessive

groove caused by wear and for splits or tears.
(6) Inspect the body for cracks, breaks, dents,

distortion, and damaged threads.
(7) Inspect other parts for damage.
(8) Replace all defective parts.

d. Reassembly. Use a new or serviceable poppet
assembly and s tem packing and reverse  the
procedure in b above.

NOTE
Nozzle strainer must be cleaned daily. Remove the
tube assembly (13) from the body (29) and
remove strainer (15) to clean.

e. Installation. Refer to figure 4-21 and install
nozzles.

4-36. Ground Reel
a. General. A ground reel is attached to the frame

of the pumping assembly to provide a means of
grounding the tank and pump unit. One section of
the ground wire must be clipped to a ground
connection near the tank and pump unit before the
other section is connected to the vehicle being
fueled.

b. Removal. Refer to figure 4-24 and remove the
ground reel.
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Figure 4-24. Ground reel, removal.

c .  Cleaning  and  Inspec t ion . (4) Inspect the clips for broken springs.

(1) Clean the ground reel thoroughly. (5) Pull out the cables and inspect for frayed.

(2) Inspect the outside of the ground reel for abraided, broken, and rusty areas.
dents, distortion. and other damage. (6) Replace a defective ground reel.

(3) Inspect the rubber cable stops for torn or d. Installation. Refer to figure 4-24 and install
broken rubber balls. the ground reel in reverse order of rem-oval.
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Section XIII. INLET ELBOW, OUTLET TEE, AND MANIFOLD

4-37. General tank suction lines. A flow of the product from either

T h e  p u m p and filter / separator are each or both tanks is conducted to the pump suction

equipped with an inlet elbow and outlet tee. They through the manifold outlet and a suction hose.
route the product into and out of the pump and 4-38. Inlet Elbow and Outlet Tee
filter / separator. The manifold controls the flow of
the product to the suction side of the pump. Two

a. Removal. Refer to figure 4-25 and remove the
inlet elbow and outlet tee.

quick-disconnect couplings provide inlets for the

Figure 4-25. Inlet elbow and outlet tee, removal.

b. Cleaning and Inspection. c. Installation. Refer to figure 4-25 and install

(1) Clean and dry all parts thoroughly. the inlet elbow and outlet tee in reverse order of

(2) Inspect the inlet tees and outlet elbows for removal.

cracks, breaks, and other damage. 4-39. Manifold
(3) Inspect for worn or broken gaskets.
(4) Replace defective parts.

a. Removal. Refer to figure 4-26 and remove the
manifold.
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Figure 4-26 Manifold, removal.

b. Cleaning and Inspection.
(1) Clean and dry the manifold throughly.
(2) Inspect the manifold for cracks, breaks,

distortion, defective threads, and for other damage.

Section XIV. TANKS

4-40 .  Cleaning  Tanks  and Components
a. General. The tank and tank components must

be cleaned before any repair is initiated. Each time
a  m a j o r  c o m p o n e n t  i s  r e m o v e d  f o r  r e p a i r ,  i n -
spection, or  o ther  service , a l l  p a r t s  m u s t  b e
thoroughly cleaned. Clean the discharge valve each
time the tank is drained. Clean the tank interior
and exterior prior to repair.

b. Components.  Clean metal parts with cleaning
solvent .  Federa l  Speci f ica t ion  P-D-680.  Immerse

(3) Inspect for worn or broken gasket.
(4) Replace defective parts.

c. Installation. Refer to figure 4-26 and install
the manifold in reverse order of removal.

AND COMPONENTS

each part in solvent and remove contaminants by
brushing. Allow parts to dry thoroughly. Coat parts
with a thin film of light lubricating oil or per-
servative oil before assembly.

4-41.  Manhole  Assembly

a. Vent Assembly. The manhole cover assembly
(7, fig. 4-27) is provided with a vent assembly (6)
located in the cover.
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Figure 4-27. Tank assembly service.

b.  Removal . (2) Open manhole cover (10) and loosen the
(1) Refer to figure 4-28, release cam (7), and six nuts (2) so that hooks (4) will drop free of tank

raise hinge (15). r im.
(3) Lift manhole cover from tank.

4-39



Figure 4-28. Manhole cover, exploded view.

c .  Disassembly.  Refer  to f igure 4-28 and (2) Inspect parts for breaks, cracks, damaged

disassemble manhole cover.
threads, and defects. Replace a defective part.

d. Cleaning and Inspection.
e.  Reassembly.  Refer  to f igure 4-28 and

(1) Clean parts with cleaning solvent and dry
reassemble the manhole cover.

thoroughly. f. Installation.
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(1) Replace manhole cover on tank.
(2) Position hooks (4) on tank rim and tighten

nuts  (2) .
(3)  Close  cover  (10) ,  drop h inge  (15)  in to

position, and lock cam (7).

4-42 .  Pump Port

a. General. A pump port (55 gallon plug) cover
assembly (10, fig. 4-27) is provided so that a hand
pump may be used.

b .  S e r v i c e .  R e m o v e  p u m p  p o r t  c o v e r  a n d
examine gasket. Replace if defective.

4-43.  Drain Valve  Assembly

a. General. A drain valve assembly is provided
for draining accumulated water from the tanks.

b.  Removal .
(1) Remove manhole cover (para 4-41).
( 2 )  I n s u r e  t h a t  t a n k  h a s  b e e n  c o m p l e t e l y

drained and flushed thoroughly to remove fumes
and fuel before entering tank.

(3) Enter tank through manhole opening.
(4) Refer to figure 4-29 and loosen setscrew

(5) .

Figure 4-29. Drain valve, exploded view.
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 figure 4-30

d .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  4 - 2 9  a n d
disassemble drain valve.

e. Cleaning and Inspection.
(1) Clean all parts with cleaning solvent and

dry thoroughly.
(2) Inspect all parts for breaks, cracks, and

clam aged threads. Replace a damaged part.
f .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  4 - 2 9  a n d

reassemble drain valve.
g. Installation.

(1) Tighten setscrew (5).
(2) Replace manhole cover (para 4-41).

(2) Pull control lever (5, fig. 4-27) to CLOSE
position and remove dust cap (17).

( 3 )  I n s u r e  t h a t  t a n k  h a s  b e e n  c o m p l e t e l y
dra ined and thoroughly  f lushed before  enter ing
t a n k .

(4) Enter tank thru manhole opening.
(5) Refer to figure 4-30. Loosen adjusting bale

(6), disengage lift rod (7) from adjusting bale and
remove lift rod.

(6)  Outs ide  the  tank ,  remove s ix  nuts  (24)
holding valve to sump ring (8) and remove valve
assembly.

4-44.  Discharge Valve  Assembly

a.  Removal .
(1) Remove manhole cover (para 4-41).
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Figure 4-30. Discharge valve assembly, exploded view.
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b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  4 - 3 0  a n d e. Installation.
disassemble valve. (1) Position valve body (20) on sump ring (8)

c. Cleaning and Inspection. and install nuts (24).
(1) Clean all parts with cleaning solvent and (2) Inside tank, place lift rod (7) in stem (12)

dry throughly. and adjusting bale (6), and tighten adjusting bale.
(2)  Inspect  a l l  par ts ,  for  cracks ,  breaks ,  or (3) Replace manhole cover (para 4-41).

other damage. Replace a defective part.
d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  4 - 3 0  a n d

reassemble discharge valve.
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CHAPTER 5

DIRECT SUPPORT AND GENERAL

SUPPORT MAINTENANCE INSTRUCTIONS

Section I. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT

5-1. Tools and Equipment personnel for the maintenance of the tank and

There are no direct support or general support pump unit.

tools or repair parts issued with or authorized for 5-3. Direct Support and General Support
the tank and pump unit. Maintenance Repair Parts

5-2. Special Tools and Equipment Repair parts and equipment are listed in the

No special tools or equipment are required by repair parts and special tools list covering direct

direct support or general support maintenance support and general support maintenance for this
equipment (TM 5-4930-228-24P).

Section II. DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE TROUBLESHOOTING

5-4. General b. This manual cannot list all malfunctions that

a. This section contains troubleshooting in may occur, nor all tests, or inspections and

formation for locating and correcting troubles corrective actions. If a malfunction is not listed or is

which may develop in the tank and pump unit. not corrected by listed corrective actions, notify

Each malfunction for an individual component, your supervisor.

unit, or system is followed by a list of tests or in- 5-5. Direct Support and General Support
spections which will help you to determine probable Maintenance Troubleshooting
causes of trouble and corrective actions to take.
You should perform the tests / inspections and For direct support and general support main-

corrective actions in the order listed. tenance troubleshooting, refer to table 5-1.

Table 5-1. Direct Support and General Support Maintenance Troubleshooting

MALFUNCTION
TEST OR INSPECTION

CORRECTIVE ACTION

1. PUMP FAILS TO PUMP.
Step 1. Inspect for broken or defective impeller.

Replace defective impeller.
Step 2. Inspect for cracked, broken, or defective housing.

Replace defective housing.

2 .  PUMP LEAKS.
Step 1. Inspect for defective gasket.

Replace defective gasket.
Step 2. Inspect for broken or worn seal.

Replace defective seal.

3. P U M P  N O I S Y .
Step 1. Inspect for defective seal.

Replace defective seal.
Step 2. Inspect for loose and defective impeller.

Replace defective impeller.
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Table 5-1. Direct Support and General Support Maintenance Troubleshooting-continued

MALFUNCTION

TEST OR INSPECTION

CORRECTIVE ACTION

4. ENGINE HARD TO START OR FAILS TO START
Step 1. Inspect for defective valves or valve seat.

Replace defective valves or valve seat.
Step 2. Inspect for worn, stuck, or broken piston rings.

Replace defective piston rings.
Step 3. Inspect for defective timing gear or camshaft.

Replace defective timing gear or camshaft.

5. OIL CONSUMPTION EXCESSIVE
Step 1. Inspect for worn, stuck, or broken piston rings.

Replace defective piston rings.
Step 2. Inspect for worn or scored cylinder wall.

Replace worn or scored engine block.
Step 3. Inspect for defective seal.

Replace defective seal.

6. ENGINE KNOCKS
Step 1. Inspect for defective connecting rod bearing.

Replace defective connecting rod bearing assembly.
Step 2. Inspect for defective piston pin.

Replace defective piston assembly.
Step 3. Inspect for defective piston.

Replace defective piston.
Step 4. Inspect for defective main bearing.

Replace defective main bearing.
Step 5. Inspect for stuck valve.

Grind or replace defective valve.

7. ENGINE SMOKES EXCESSIVELY.
Step 1. Inspect for stuck, worn, or broken piston rings.

Replace defective piston rings.
Step 2. Piston worn or broken.

Replace defective piston.
Step 3. Inspect for worn or scored cylinder walls.

Replace defective engine block.

Section III. GENERAL MAINTENANCE

5-6 .  General

This section contains direct support maintenance
data that will be needed by direct support main-
tenance personnel and may be referenced for repair
of the tank and pump unit.

5-7 .  Tabulated Data

a. Nut and Bolt Torque Data. For nut and bolt
torque data, refer to table 5-2.

b. Engine Overhaul Data.

Bore . . . . . . . . . . . . . . . . . . . . . 2 7/8 in.
Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ¾ in.
Displacement . . . . . . . . . . . . . . . . . 17.8 cu. in.
Rotation . . . . . . . . . . . . . . . . . . .Clockwise

(flywheel end)

Brake horsepower . . . . . . . . . 4.49 at 3000 rpm
Spark plug gap . . . . . . . . . . . . . . . . . . . . 0.030 in.
Magneto points . . . . . . . . . . . . . . . . . . 0.015 in.
Carburetor  . . . . . . . . . . . . . . . . . . . . . . . . Idle at 1,000-

1,200 rpm

c. Repair and Replacement Standards. Table 5-3
lists the manufacturer’s sizes, tolerances, desired
c l e a r a n c e s ,  a n d  m a x i m u m  a l l o w a b l e  w e a r  a n d
clearances.

Table 5-2. Nut and Bolt Torque Data

Cylinder head screw . . . . . . . . . . . . . . . . . . . . . . 14-18 ft-lb
Oil pan screw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-8 ft-lb
Connecting rod cap bolt . . . . . . . . . . . . . . . . . . . 14-18 ft-lb
Main bearing cap bolt . . . . . . . . . . . . . . . . . . . . 14-18 ft-lb
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Table 5-3. Repair and Replacement Standards
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CHAPTER 6

REPAIR INSTRUCTIONS

Section I. PUMP AND INTERMEDIATE COUPLING

6-1. General engine crankshaft and coupling head to prevent

The pump is coupled to the engine by an in- fluid from leaking around the rotating shaft.

termediate coupling. One side of the coupling bolts
to the engine; the pump housing bolts to the op-
posite side. The pump impeller is threaded and
screws directly to the engine crankshaft. Impeller-   6-2.
to-wear plate clearance is regulated by gaskets and a.

NOTE
Evidence of leakage between the intermediate
coupling and engine will indicate a defective seal.

Pump and Intermediate Coupling

Disassembly. Refer to figure 6-1 and remove
shims. A seal assembly is installed between the pump housing.

Figure 6-1. Pump housing removal.
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 FIGURE 6-1

b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 2  a n d
disassemble pump and intermediate coupling.

Figure 6-2. Pump and intermediate coupling, disassembly and reassembly.
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c. Cleaning and Inspection.
(1) Clean parts with cleaning solvent; dry

thoroughly.
(2) Inspect impeller for cracks, wear, scoring,

d a m a g e d  b l a d e ,  w o r n  o r  d a m a g e d  t h r e a d s ,
distortion or other damage.

(3) Inspect pump housing for cracks, scoring
caused by a rubbing impeller, worn or damaged
threads, or other damage.

(4) Inspect intermediate coupling for cracks,
broken mounting flanges, damaged seal seat, or
other damage.

(5) Inspect the seal  assembly parts  for
warping or deterioration. Carefully check the seal
faces for scratches or scoring. If any seal parts are
damaged, replace seal assembly.

(6) Inspect attaching hardware for cracks,
worn or damaged threads, distortion, or other
damage: replace damaged parts.

d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 2  a n d
reassemble pump and intermediate coupling.

e. Installation. Refer to figure 6-1 and install
pump housing. (Installation procedure is reverse of
removal).

Section II. ENGINE COMPONENTS

6-3. General 6-5. Engine Removal and Installation
This section contains instructions for removing
and installing the engine assembly, and for repair
of the fuel tank and strainer, flywheel, cylinder
head, valves and tappets, engine base oil pump,
piston and connecting rod, crankshaft, camshaft,
and governor.

6-4. Fuel Tank
a. Refer to paragraph 4-24 for removal, ex-

terior cleaning and inspection, and installation of
fuel tank.

b. Repair fuel tank by soldering or welding.
(Refer to para 6-19 for tank welding instructions.)

a. Removal.
(1) Remove pump and intermediate coupling

(para 6-2).
(2) Remove fuel tank (para 4-24).
(3) Refer to figure 6-3 and remove the engine

assembly.
b. Installation,

(1) Refer to figure 6-3 and install the engine
assembly.

(2) Install the fuel tank (para 4-24).
(3 )  I n s t a l l  t he  pump  and  i n t e rmed ia t e

coupling (para 6-2).
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Figure 6-3. Engine assembly removal.
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6 - 6 .  F l y w h e e l
a.  Removal .

(1) Remove air shroud (para 4-18).
(2) Refer to figure 6-4 and remove flywheel.

Figure 6-4. Flywheel removal.

b. Cleaning and Inspecting.
(1) Clean flywheel with cleaning solvent and

dry thoroughly.
( 2 )  I n s p e c t  f o r  c r a c k s ,  b r e a k s ,  a n d  o t h e r

d a m a g e .
(3) Replace a defective flywheel.

c. Installation.
(1) Refer to figure 6-4 and install flywheel in

reverse order of removal.
(2)  Ins ta l l  a i r  shroud (para  4-18) .

6-7.  Cyl inder Head

a.  Removal .
(1)  Remove the  spark  p lug  (para  4-20) .
(2) Remove the air shroud and bracket (para

4 - 1 8 ) .
(3) Refer to figure 6-5 and remove the cylinder

head  and gasket .

Figure 6-5. Cylinder head removal.
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b. Cleaning and Inspection.
(1) Discard the cylinder head gasket. Clean

the cylinder head and cylinder head bolts with
cleaning solvent; scrape carbon deposits from the
cylinder head, taking care not to scratch sealing
surfaces.

(2) When the cylinder head is removed, clean
the top of the cylinder block, carefully removing
carbon from piston tops and from around the valve
head and seats. Take care not to scratch or score
valve seats.

(3) Inspect the cylinder head for cracks,
warping, broken cooling fins, spark plug port
threads, and other damage. Straighten bent cooling
fins. Replace a dam aged cylinder head.

c. Installation.
(1) Refer to figure 6-5 and install the cylinder

head, using a new gasket. (Installation procedure is
reverse of removal.)

(2) Install the air shroud (para 4-18).
(3) Install the spark plug (par 4-21).
(4) After installation of air shroud, torque all

cyl inder  head mount ing bol ts ,  fol lowing the
sequence shown in figure 6-6.

Figure 6-6. Cylinder head bolts tightening sequence.
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6-8. Valve Inspection Cover and Tappets (2) Measure valve clearance (fig. 6-7) and

a. Removal. Refer to figure 6-7 and remove the inspect  for  defect ive valve springs,  tappets ,

valve inspection cover. rotators, and seats.

b. Cleaning and Inspection. c. Installation. Refer to figure 6-7 and install the

(1) Clean the cover and accessible metal parts valve inspection cover in reverse order of removal.

with cleaning solvent and dry thoroughly.

Figure 6-7. Valve inspection cover removal and valve clearance measurement.

6-9. Valves, Valve Seats, Guides, and Springs (3)

a. Removal. (4)

(1) Remove the engine (para 6-5). 8).

(2) Remove the carburetor (para 4-25).

Remove the cylinder head (para 6-7).
Remove the valve inspection cover (para 6-
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6-8

b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 8  a n d
disassemble the valves, valve seats, guides, and
springs.

1 Lock (4)
2 Spring seat
3 Spring
4 Intake valve
5 Guide
6 Tappet (2)
7 Rotator
8 Spring
9 Exhaust valve

10 Cup (2)
11 Insert
12 Crankcase

Figure 6-8. Valves, exploded view.

c. Cleaning, Inspection, and Repair.
(1) Clean the valves with a wire brush to

remove a l l  carbon deposi ts .  Clean valve  sea ts ,
ports, and guides in cylinder block; clean top of
cylinder block. Wash springs with cleaning solvent
and dry thoroughly.

( 2 )  I n s p e c t  v a l v e s  f o r  b u r n e d ,  p i t t e d ,  o r
cracked faces: replace a burned, cracked, or deeply
pitted valve.

(3) Inspect valves springs for cracks or pitting.
Replace cracked or pitted springs.

(4) Inspect valve seat insert for looseness and
pitting. Replace a defective valve seat insert in the
following manner:

(a) Use a puller to remove the insert from
the exhaust valve opening.

( b )  C l e a n  a l l  c a r b o n  o u t  o f  t h e  i n s e r t
counterbore in the cylinder block and clean the
valve stem guide bore.

(c) Finish the counter bore in the cylinder
block to  provide  the  correc t  bore- to- inser t  in-
terference. Chill the insert with dry ice and, using a
pilot driver, tap the insert into place with light
blows. Peen the insert to anchor in place.

(d) Reface the insert, if necessary, to make
i ts  sea t  concentr ic  wi th  the  valve .  Check con-
centricity with a dial indicator.

(c) Lap valve in seat to form a gas-tight seat.
d. Regrinding Valves.

(1) Using a valve seat grinding tool, grind the
seats at a 45° angle and then grind the valve faces at
a 45° angle with a valve refacer grinder.

(2)  Valves  must  be  lapped wi th  a  su i table
lapping compound or they will leak within the first
few hours of operation because of improper seating.

(3) Clean valve seat and faces with cleaning
solvent and dry thoroughly.

(4)  After  lapping the  valves ,  remove them
from the block and wash the valves and block with
cleaning solvent.

e .  R e a s s e m b l y .  R e f e r  t o  f i g u r e 6 - 8  a n d
reassemble valves.

f. Installation.
(1) Install valve inspection cover (para 6-8).
(2) Install cylinder head (para 6-7).
(3) Install carburetor (para 4-25).
(4) Install engine (para 6-5).

6-10.  Engine  Base  and Oi l  Pump

a.  Removal .
(1) Remove the engine (para 6-5).
(2) Refer to figure 6-9 and remove the engine

base and oil pump.
b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 0  a n d

disassemble the engine base and oil pump.
c. Cleaning, Inspection, and Repair.

(1) Clean all parts with cleaning solvent and
dry thoroughly.



(2) Inspect all parts for cracks, breaks, and e. Installation.
other  damage. (1) Refer to figure 6-9 and install the engine

( 3 )  I n s p e c t  a l l  h a r d w a r e  f o r  d a m a g e d  o r base and oil pump, in reverse order of removal.
stripped threads. (2) Install the engine (para 6-5).

(4) Replace a damaged or defective part.
d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 0  a n d

reassemble the engine base and oil pump.

Figure 6-9. Engine base and oil pump removal.
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Figure 6-10. Engine base and oil pump, exploded view.
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6-11.

a.

10).

Piston and Connect ing Rod

Removal .
(1) Remove engine base and oil pump (para 6-

(2) Remove cylinder head (para 6-7).
(3) Refer to figure 6-11 and remove the piston

and connecting rod.

Figure 6-11. Piston and connecting rod removal.

b .  D i s a s s e m b l y .  R e f e r- t o  f i g u r e  6 - 1 2  a n d
disassemble the piston and connecting rod.

Figure 6-12. Piston and connecting rod, exploded view.
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c. Cleaning, Inspection, and Repair.
(1) Clean parts with cleaning solvent and dry

thoroughly.
(2) Inspect parts for cracks, breaks, and other

damage. Replace damaged or defective parts.
(3) Inspect mounting hardware for damaged

or stripped threads. Replace damaged or defective
p a r t .

d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 2  a n d
reassemble the piston and connecting rod.

e. Installation.
(1) Refer to figure 6-11 and install the piston

and connecting rod in reverse order of removal.
(2) Install the cylinder head (para 6-7).
(3) Install engine base (para 6-10).

6-12 .  Crankshaft

a.  Removal .
(1)  Remove the  p is ton  and connect ing

(para 6-11).
( 2 )  R e f e r  t o  f i g u r e  6 - 1 3  a n d  r e m o v e

crankshaf t .

rod

t h e

b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 4  a n d
disassemble the crankshaft.

c. Cleaning, Inspection, and Repair.
(1) Clean all parts with cleaning solvent and

dry thoroughly.
( 2 )  I n s p e c t  c r a n k s h a f t  f o r  s c o r i n g . H o n e

crankshaft to remove any slight scoring or replace a
damaged or defective crankshaft.

( 3 )  I n s p e c t  t h e  b e a r i n g  c o n e s  a n d  c u p s .
Replace a defective assembly.

(4)  Inspec t  the  gear  and  woodruff  key  for
wear or other damage. Replace defective parts.

( 5 )  I n s p e c t  t h e  h a r d w a r e  f o r  s t r i p p e d  o r
damaged threads, rust, or damage incurred during
removal. Replace damaged or defective parts.

d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 4  a n d
reassemble the crankshaft.

e. Installation.
(1) Refer to figure 6 - 1 3  a n d  i n s t a l l  t h e

crankshaft in reverse order of removal.
( 2 )  I n s t a l l  t h e  p i s t o n  a n d  c o n n e c t i n g  r o d

(para 6-11).

Figure 6-13. Crankshaft removal.
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Figure 6-14. Crankshaft, exploded view.

6-13.  Camshaft  and Governor Assembly

a.  Removal .
(1) Remove the crankshaft (para 6-12).
( 2 )  R e f e r  t o  f i g u r e  6 - 1 5  a n d  r e m o v e  t h e

camshaf t .
b .  D i s a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 5  a n d

disassemble the camshaft and governor.
c. Cleaning, Inspection and Repair.

(1) Clean all parts with cleaning solvent and
dry thoroughly.

(2)  Inspect t h e  c a m s h a f t  f o r a l inement ,

scoring, roughness, or damaged or chipped gear
teeth.

(3) Repair any slight roughness by honing or
replace a damaged or scored camshaft.

(4) Replace a badly damaged or worn sleeve
bearing, spacer, or pin.

d .  R e a s s e m b l y .  R e f e r  t o  f i g u r e  6 - 1 5  a n d
reassemble the camshaft and governor.

e. Installation.
(1) Refer to figure 6-15 and install camshaft.
( 2 )  I n s t a l l  t h e  c r a n k s h a f t  ( p a r a  6 - 1 2 )  i n

reverse order of removal.
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Figure 6-15. Camshaft and governor, exploded view.

Section III. FILTER / SEPARATOR

6-14. General
a. R e f e r  t o  p a r a g r a p h  1 - 7  f o r  a  g e n e r a l

description of the filter / separator.
b. Repair of filter / separator consists primarily

of replacement of damaged or worn parts.

6-15. Filter / Separator
a. Removal. Refer to paragraph 4-32.
b.  Disassembly.  Refer to figure 6-16 and

disassemble the filter / separator.

Key to figure 6-16.

1 Nut
2 Washer
3 Bolt
4 Clamp
5 Cover
6 Gasket
7 Nut
8 Washer
9 Retainer

10 Canister
11 Element

12 Rod
13 Nut
14 Sight-gage
15 Indicator
16 Elbow
17 Adapter
18 Hose w / fittings
19 Hose, drain
20 Cock
21 Elbow
22 Filter
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Figure 6-16. Filter / separator, exploded view.

6-15
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c. Cleaning, Inspection, and Repair. d. Reassembly. Refer to figure
(1) Clean parts with cleaning solvent and dry reassemble filter / separator.

thoroughly. Flush interior of filter/ separator. e. Installation. Refer to paragraph
(2) Inspect parts for cracks, breaks, damaged

threads and defects. Replace defective parts.

Section IV. HOSE REEL ASSEMBLY

6 - 1 6  a n d

4-32.

6-16. General
a. Refer  to  paragraph 4-34 for  a  general

description of the hose reel assembly.
b. Repair of the reel assembly consists of

replacement of damaged or defective parts.

6-17. Hose Reels
a. Removal. Refer to paragraph 4-34.
b.  Disassembly.  Refer to figure 6-17 and

disassemble the hose reels.

c. Cleaning, Inspection and Repair.
(1) Clean parts with cleaning solvent

thoroughly.
(2) Inspect for damaged or defective parts.

Replace damaged or defective parts.
d .  Reassemb ly .  Refer  to f igure 6-17 and

reassemble hose reels.
e. Installation. Refer to paragraph 4-34.

and dry



Figure 6-17. Hose reel, disassembly.
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6-18 .  General

Section V. TANKS AND FRAME

(total of 8 holes required). See figure 6-18 for

The  tank  she l l s  a re  of  durable  a luminum con-
struction; the frame is of welded sheet metal. The
t a n k  a n d  f r a m e s  w i l l  r e q u i r e  a  m i n i m u m  o f
maintenance. Make certain every safety precaution
is taken prior to attempting any repair on a tank.

6-19 .  Welding  Repairs

a. Tanks. No repair will be initiated until the
tank  has  been  thoroughly  vented  and  c leaned .
Before attempting any welding repair on the tank.
drill four ½ inch diameter drain holes in each skid

location of drilling points. If there is evidence of
fuel inside the skids when holes are drilled, purge
t h e  s k i d s  b y  s t e a m  c l e a n i n g  o r  o t h e r  s u i t a b l e
method.  Tes t  for  leaks  by  f i l l ing  the  tank ap-
proximately ¼ full of water; seal all holes in skid
except  one  and apply  compressed  a i r .  Observe
inter ior  of  tank for  bubbles .  Observe necessary
precautions and weld damaged area in accordance
with standard techniques. Refer to paragraph 6-
19d for welding precautions.

Figure 6-18. Skid drain holes diagram. (8 holes required).
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b. Frame. Make certain the frame is free of dirt,
oil, grease, or other foreign matter, and bare metal
is exposed for welding. Remove necessary com-
ponents before welding.

c. Tank Cleaning. The tank must be free of
explosive vapors and thoroughly cleaned before any
repairs are attempted; drain the tank of all con-
tents and open filler plug, allow filler to remain
open for several minutes. If compressed air is
available, blow out the tank. Clean the tank interior
with solvent and dry thoroughly. Precautions and
procedures outlined in TB-ORD 1047 will be
adapted to the tank. Areas of the tank to be sub-
jected to severe heat must be cleaned to the bare
metal; use a stiff stainless steel wire brush or other
suitable tool for this purpose. Pay particular at-

tention to the seams; heat from a welding torch
tends to volatilize tetraethylened deposits, causing
toxic fumes. The tank exterior must be cleaned of
all dirt, sand, oil, or other foreign matter with a
solution of trisodium phosphate and water; rinse
with plain water and dry. Remove paint from any
area to be welded.

6-20. Protective Finish
All normally painted exterior surfaces of the tank
must he protected by enamel at all times. A primer
and semi-gloss enamel shall be used. The primer
should comform to specification TT-P-666, and the
enamel to specification TT-E-529. Use standard
Army olive drab color 2430.
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APPENDIX B

MAINTENANCE ALLOCATION CHART

Section I. INTRODUCTION

B-1. General
a. This section provides a general explanation of

all maintenance and repair functions authorized at
various maintenance levels.

b. Section II designates overall responsibility for
the performance of maintenance functions on the
identified end item or component. The im-
plementation of the maintenance functions upon
the end item or component will be consistent with
the assigned maintenance functions.

c. Section III is not applicable.
d. Section IV contains supplemental instructions

or explanatory notes required for a particular
maintenance function.

B-2. Explanation of Columns in Section II
a. Group Number, Column (1). The assembly

group number is a numerical group assigned to
each assembly. The assembly groups are listed on
the MAC in disassembly sequence beginning with
the f irst  assembly removed in a top down
disassembly sequence.

b. Assembly Group, Column (2). This column
contains a brief description of the components of
each assembly group.

c. Maintenance Functions, Column (3). T h i s
column lists the various maintenance functions (A
through K). The upper case letter placed in the
appropriate column indicates the lowest main-
tenance level authorized to perform these functions.
The symbol designations for the various main-
tenance levels are as follows:

C—Operator or crew
O—Organizational maintenance
F—Direct support maintenance
H—General support maintenance
D—Depot maintenance

The maintenance functions are def ined as
follows :

A-Inspect. To determine serviceability of an item by com-
paring its physical, mechanical, and electrical charac-
teristics with established standards.

B-Test. To verify serviceability and to detect electrical or
mechanical failure by use of test equipment.

C-Service. To clean, to preserve, to charge, and to add fuel,
lubricants, cooling agents, and air.

D-Adjust. To rectify to the extent necessary to bring into
proper operating range.

E-Align. To adjust specified variable elements of an item to
bring to optimum performance.

F-Calibrate. To determine the corrections to be made in the
readings of instruments or test equipment used in precise
measurements. Consists of the comparison of two in-
struments, one of which is a certified standard of known
accuracy, to detect and adjust any discrepancy in the
accuracy of the instrument being compared with the
certified standard.

G-Install. To set up for use in an operational environment
such as an emplacement, site, or vehicle.

H-Replace. To replace unserviceable items with serviceable
like item.

I-Repair. Those maintenance operations necessary to restore
an item to serviceable condition through correction of
material damage or a specific failure. Repair may be
accomplished at each level of maintenance.

J-Overhaul. Normally, the highest degree of maintenance
performed by the Army in order to minimize time work is
in process consistent with quality and economy of
operation. It consists of that maintenance necessary to
restore an item to completely serviceable condition as
prescribed by maintenance standards in technical
publications for each item of equipment. Overhaul nor-
mally does not return an item to like new, zero mileage, or
zero hour condition.

K-Rebuild. The highest degree of materiel maintenance. It
consists of restoring equipment as nearly as possible to new
condition in accordance with original manufacturing
standards. Rebuild is performed only when required by
operational considerations or other paramount factors and
then only at the depot maintenance level. Rebuild reduces
to zero the hours or miles the equipment, or component
thereof, has been in use.

d. Work Measurement Time. The active repair
time required to perform the maintenance function
is included directly below the symbol identifying
the level of maintenance. This time includes
preparation time, fault isolation / diagnostic time,
and QA / QC time in addition to the time required
to perform specific maintenance functions iden-
tified for the tasks authorized. This time is ex-
pressed in man-hours and carried to one decimal
place (tenths of hours).

e. Tools and Equipment, Column (4). T h i s
column is provided for referencing by code the
special tools and test equipment (sec. III). required
to perform the maintenance functions (sec. II).

f. Remarks, Column (5) .  This  column is
provided for referencing by code the remarks (sec.
IV) pertinent to the maintenance functions.

B-3. Explanation of Columns in Section IV.
a. Reference Code. This column consists of two

letters separated by a dash (entered from col. 5 of
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 0101  01 GROUP

sec. II). The first letter references alpha sequence b .  R e m a r k s .  T h i s  c o l u m n  l i s t s  i n f o r m a t i o n
in  column 5  and the  second le t te r  references  a p e r t i n e n t  t o  t h e  m a i n t e n a n c e  f u n c t i o n  t o  p e r -
m a i n t e n a n c e  f u n c t i o n , c o l u m n ,  c o l u m n  3 ,  A formed (as indicated in Sec. II).
th rough  K.
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Section IV. REMARKS

Rdarmcs
C!41de Remarks

A-1 Repair by replacing gasket.

B-H Includes moving assembly  from frame

C-H Pumping unit removed from engine.

D-H Includes removing  & replacing seal assembly and casing.

E-H Pumping unit-removed from engine.

F-C Including removing  fuel filter  & cap.

F-I Purging,  cleaning & welding.

G-H Adjust & replace  points & condenser.

H-H Includes removing & replacing starting pulley and ignition switch.

I-H Includes removing & replacing starting pulley,  ignition and air shroud.

J-H Includes removing & replacing  air  shroud, fuel tank, spark plug and ignition  switch.

K-1 Includes removing & replacing cylinder head & valve inspection  cover.

L-H Includes removing &  replacing engine base& cylinder head.

M-H Includes removing & replacing air shroud & starting pulley.

N-H Includes removing & replacing  pump.

O-H Includes removing & replacing front bearing plate,  rear bearing retainer & disconnecting  the connecting

rods.

Includes removing  & replacing  crankshaft& inspection  when disassembled,

VA Includes removing  d rep[acing camshaft& tappets, crankshaft; valves,  & all external  parts.

Q-H

R-C Service includes replacing  the fiiter  elements.

F. I Includes removirig & repiacmg  rilter  head & filter  head coupling assembly.

s-I Repair  is limited  to replacement  of gasket.

T-1 Repair by replacing kit.

U-H Includes removing & replacing  engine & pump, reels, filter/  separator, hoses, couplings, and all other

u-I attached hardware. Repair consists of straightening or replacing bent frame members and welding.

V-I ,Repair  consists of aewing nylon webbing to ratche~ and hooks.

B-5
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