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1-2

PART ONE
INTRODUCTION

SECTION |
GENERAL DESCRIPTION

1. SCOPE.

a. These instructions are published for the information and guid-
ance of the personnel to whom this equipment is assigned. They con-
tain information on the operation and maintenance of the equipment
as well as description of the major units and their functions in rela-
tion to the other components of the equipment. They apply only to
the Leff centrifugal pumping unit and these instructions are ar-
ranged in five parts: Part One—Introduction; Part Two—Installation
and Operating Instructions; Part Three—Maintenance Instructions;
Part Four—Auxiliary Equipment; Part Five—Repair Instructions.

b. Parts Indentification List, Standard Nomenclature List, Tech-
nical Bulletins and other publications applicable to the equipment

covered by this manual, will be found in the appendix section at the
end of this book.

2. RECORDS.

Maintenance instruction forms listed and briefly described in
the following subparagraphs will be used in the maintenance of
this equipment.

a. WD AGO Form No. 6—Duty Roster. This form slightly modi-
fied will be used for recording operation and scheduling lubrication
and preventive maintenance services at the proper intervals on in-
dividual items of equipment.

b. WD AGO Form No. 48—Driver’s Trip Ticket and Preventive
Maintenance Service Record. This form will be used by equipment
operators for reporting the accomplishment of daily preventive
maintenance services and for reporting any deficiencies observed on
the equipment during operation.
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c. War Department Lubrication Order. This is a maintenance
instruction form and is intended to instruct operators and personnel
of the using organization as to the proper lubricants to be used and
intervals to follow in lubricating individual items of equipment.

d. War Department Preventive Maintenance Services Engtneer
Equipment. This is a maintenance instruction form and prescribes
daily maintenance services to be performed by the operator, as
well as the weekly and monthly services to be performed by me-
chanics of the using organization in providing proper maintenance
on individual items of equipment.

e. WD AGO Form No. 464—Preventive Maintenance Services
and Technical Inspection Work Sheet for Engineers Equipment.
This form is used for personnel of the using organization and higher
echelons for reporting the results of preventive maintenance ser-
vices, command, and technical inspections.

f. WD AGO Form No. 9-70—Spot Check Inspection Report for
All Motor Vehicles. This form may be used as a check list for items
to be inspected during spot check inspections in lieu of WD AGO
Form No. 464.

g. WD AGO Form No. 478—MWO and Major Unit Assembly
Replacement Record. Major repairs or rebuilding, the replacement
of major unit assemblies and the accomplishment of equipment modi-
fications will be recorded on this form.
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SECTION I

DESCRIPTION AND DATA

3. GENERAL.

This manual covers the Leff pumping unit which is composed
of an Aurora two-stage horizontally split-case Centrifugal Pump
Model AD-2 coupled by means of a Ramsey Coupler to the Chrysler
T-108-503 six-cylinder, water-cooled engine mounted on a skid base
and capable of pumping 480 gallons per minute at a 300-ft head.
Pump and engine may be identified by name plate carrying model
and serial number reference to which is made whenever communi-
cation relative to this equipment becomes necessary. The name plate
for the Aurora pump will be found immediately under the outer
bearing bracket of the pump while the identification plate of the
engine may be found on the carburetor side immediately under the
manifold. (Figure 1.)

4. SPECIFICATIONS.

a. Data—Specifications and data on the Aurora Centrifugal Pump
Model AD-2 and the Chrysler Industrial Engine T-108-503 follow:

b. Pump Specifications.—

Suction four-inch
Discharge four-inch
Capacity 480 gallons per minute at 300-foot head

(1) CASING split horizontally through center of shaft. Sections
bolted and dowel pinned together. Casing is fitted with necessary
drainage.

(2) IMPELLERS enclosed, single-suction type one piece bronze
casting. Impellers keyed and securely locked with bronze shaft
sleeve to shaft. Impellers separated by double wall partition provid-
ing for extra long intermediate bronze sleeve bearing.

(3) WEARING RINGS. Bronze cast and locked into position
against rotation.

(4) SHAFT. High grade steel made to SAE specification X1335.
(5) SHAFT SLEEVES. Cast bronze.
(6) BEARINGS. Heavy duty ball bearings, grade lubricated.

(7) STUFFING BOXES. Provided with water-seal of lantern
ring type on suction side only.

(8) PACKING GLANDS. Bronze
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TM 5-2316
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(6) CARBURETOR. Carter Carburetor, Model Ell-1, Flange Size
1% inches.

(7) GENERATOR. Auto-Lite Generator, Model GDZ-4801.
(8) FUEL PUMP. AC Fuel Pump, Model 1523647.

(9) AIR CLEANER. United Special‘ties Air Cleaner, Model H-
90-11605.

(10) BATTERY. Willard Battery, Model SR-2-105.
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Identifying

Number Nomenclature Quantity
7 Screen, fuel strainer ______________________________ 1
8 Bowl, fuel strainer ________________________________ 1
2 Wrench, adjustable, 10 inch ________________________ 1
3 Pliers, 6 inch _____________________________________ 1
4 Screwdriver, 10 inch _________________ _____________ 1
5 Hammer, ball pein, 1% pound ______________________ 1
* Valve, foot, flanged, 4 inch, with strainer ___________ 1
T Valve, gate, flanged, 4 inch, 150-pound pressure______ 1
* Flange, 4 inch, 150-pound pressure ________________ 2
* Flange, 4 inch, for converting United States

standard threads to British standard threads_____ 2

* See Figure 10, page 11.
t See Figure 11, page 12.
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PART TWO
OPERATING INSTRUCTIONS

SECTION IV
GENERAL INSTRUCTIONS

6. SCOPE.

Part Two contains information for the guidance of the person-
nel responsible for the installation of this equipment. It also con-
tains information on the installing and operating of the equipment
with suggestions for obtaining the best results in pumping efficiency.

7. UNPACKING AND CARE OF PARTS.

a. This equipment is mounted fully assembled and expertly pro-
cessed and packed as specified by the Corps of Engineers Manual
TM5-9711. Crated in one box: length, 8 feet, 8 inches; width, 3 feet,
1 inch; and height, 5 feet, 5 inches. The cubic content of the packing
case is 144 cubic feet, net weight 2,250 pounds, gross weight fully
crated, processed 3,606 pounds.

b. All parts have been tied with iron bands, bolted or otherwise
blocked, end or sidewise, to prevent shifting in shipment. After
uncrating, carefully inspect all parts to make certain that they have
not been damaged during shipment. Remove bands and bolts as well
as partitions and supports. Lay out the component parts on a clean
surface and remove the water-proof covers and take care of vital
accessory parts. Parts coated with rust preventive lubricant AXS-
934, rust preventive compound and insulation compound USA 3-182
can be cleaned by using SOLVENT, dry cleaner, applied with three
inch flat paint brush.

c. Inspect all belts to see that they have been properly protected
in packing. Remove protection strip of paper and adjust belts to
proper tension.

8. STORAGE BATTERY.

a. If this equipment is being unpacked for the first time the
storage battery shipped with the unit is bone-dry but fully charged,

9
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——————

‘SFTRA IGHT EDGE r .
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o L"__’J z;:ﬁ';e:: Gavge

OFFSET  MISALIGAMENT ANGULAR  MISALIGNMENT PERFECT ALIGNMENT

Straight edge esactly level across
coupling shrouds. Coupling faces are
panatiel with distance between faces
exactiy the same at all points.

Figure 14—Check Alignment

(3) If unit needs realignment this can be done by placing thin
shims under pump or engine as the circumstances require.

(4) After alignment has been accomplished then put on Pinion
chain and connect by replacing Chain connecting pins.

d. Piping.—Connect Pipe Lines. Pipes must line up naturally.
Do not force them into place with flange bolts for this may draw the
pump unit out of alignment. Pipe should be supported independently
of pump so as not to put any strain on the pump casing. After the
piping has been installed alignment of the unit should be checked
again and if necessary correction made. For unusually long dis-
charge lines a packed slip joint should be provided to compensate
for elongation of the pipe due to pressure. Also, when piping is sub-
ject to temperature change it should be arranged so that expansion
and contraction does not place a strain on the pump casing.

e. Discharge Piping.—To protect pump, the gate valve and check
valve should be placed between the pump and the gate valve. If
reducers are used on discharge side to increase size of discharge
piping, they should be placed between check valve and pump. The
discharge pipe should never be smaller than the pump discharge
end preferably one or two sizes larger.

f.  Suction Piping.—The suction pipe should be as direct and
short as possible. It should be at least one or two sizes larger than
the pump nozzle. If changes from one pipe to another are necessary
standard ASME suction reducers should be used. Hot liquids
must flow to pump suction by gravity. Pipe should be laid out so
that air pockets are eliminated. (See figure 15.) The pipe line should
be checked for air pockets. To protect pump from being clogged
with foreign material, a strainer should be installed at the base of
the suction pipe. A foot valve at the end of suction line will keep

14
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DRANINGS BELOW SHO# CORRECT AND INCORRECT
KETHODS OF CONNECTING SUCTION LINE TO PUMP

trcoegEcr

P 1 i PUrM®
M i Sucra

CORRECT CORRECT
F16. 0% 4 F1G N 2
AIR POCYET
PUMP
SUCTION
porrp MTH oF LWATER
SUCTiON ~, IV CORRECT
INCORRECT

‘ Purrp =
correcr soc rion—-L R = o] E«B .
.-

r1G e 3 -5 ”C'O:Q'Cf

Fig. I shows air pocket for.ed along upper side of pipe by using
concentric increases.

Fig. I1 shows air pocxet caused by overhead loop in suction pipe.

Fig., I11 shows side connection to pump suction. Use spacer
botween elbow and pump suction in order that an equal
amount of water will enter each side of iapeller. Avoids
thrust difficualties,

Fig. IV shows proper method of comection pump suction to a suction
header in order to avoid air pockets,

Figure 15—Correct and Incorrect Methods of Connecting Suction Line
to Pump
the pump primed. Care should be taken with new installation to see
that no foreign matter such as chips, cement, rocks, and so forth,
are permitted to remain in the pipe or near the entrance as this will
cause damage if drawn into the pump.

g. Final Check on Alignment.—Check the alignment after the
piping has been completed using the straight edge and thickness
gage method. As the unit had been aligned before completing the
piping, the chances are piping strains are the cause for any misalign-
ment found and changes should be made accordingly. If the stuffing
boxes are properly adjusted and the pump and drives properly
aligned, the unit can be turned over without difficulty.

h.. Rotation.—The pump must be run in the direction indicated
by the arrow on the casing.
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TM 5-2316
Preparing the Engine for Service 12

water. Then fill radiator with water until it comes to the top of
radiator overflow pipe found immediately under radiator vent cover.

c. Before placing a new engine in service or one that has been in
storage, careful attention should be given to the following points:

(1) See that the engine shows no signs of damage resulting from
transit or storage.

(2) That all mechanism, control rods, and so forth, are free and
operate properly.

(3) That the engine oil pan contains a sufficient amount of engine
oil of the recommended viscosity. Check oil level with indicator lo-
cated on distributor side of engine.

(4) Be sure the oil pump is functioning. This can be checked after
the engine is started by noting the oil pressure gage.

(5) That all other points requiring lubrication are supplied with
the proper lubricant.

(6) That the cooling system is filled with clean water and, in cold
temperatures, with sufficient anti-freeze solution.

(7) That the air cleaner is filled with oil. Refer to Lubrication
Section XVI for recommendations.

(8) That all electrical connections are properly and securely made.

19
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SECTION IX
HOW TO START THE ENGINE

13. STARTING ENGINE.

a. The necessary starting mechanism will be found on the pump
end of the unit immediately above the flexible coupling. (Figure
13.) To start the engine turn ignition switch to the left and push in
starter push rod button. This operation turns the starting motor,
engaging starting mechanism. Use the same principle in starting
the engine on this unit as you would employ in starting your own
automobile. Do not hold starter push rod button down and grind
the starting motor for a long period of time. This not only runs the
battery down but if the engine fails to start it would indicate that
something is wrong.

b. If starting is not accomplished in the first few revolutions,
release handle and repeat operation. This engine is equipped with
an automatic choke in the same manner as modern automobiles and
if starting in cold temperatures seems sluggish, by working the
throttle three or four times the action serves as a booster pump to
increase the flow of gasoline. Care should be exercised in this oper-
ation lest you unintentionally flood the carburetor and impede start-
ing. This applies to cold temperature starting only. Throttle priming
should not be used in warm or normal temperature conditions.

c. This unit is equipped with a crank handle which will permit
turning the motor over by hand should starting apparatus fail to
function.

20
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) SECTION X
HOW TO STOP THE ENGINE

14. STOPPING ENGINE.

To stop the engine the ignition switch should be moved to the
right, to a neutral position, and the engine will come to a complete
stop. Normally, it is advisable before stopping to allow engine to
run at idle for two or three minutes to avoid boiling over of radiator.

SECTION XI
COOLING SYSTEM

15. GENERAL.

a. The engine cooling system consists of radiator, cylinder water
jacket, engine water pump, fan and thermostat. The engine water
jacket extends the full length of the cylinder block. Water is forced
by the pump through a distributing tube directly around the exhaust
valve seats. The engine water pump is of the centrifugal type,
mounted on the front on the cylinder block and carrying the fan on
the outer end of the shaft. It is driven by the same V-belt that drives
the fan and generator.

b. Engines operating where there is a danger of the cooling solu-
tion freezing should be protected by the addition of a suitable anti-
freeze preparation to the cooling system. Generally, the recommenda-
tions of the manufacturer of the anti-freeze preparation selected,
as they apply to the ratio of water and anti-freeze for the prevail-
ing temperature, may be followed with assurance of adequate pro-
tection. It is advisable, however, to insure against damage from
freezing through a sudden or unexpected drop in temperature by
making the anti-freeze solution strong enough to withstand such an
emergency.

CAUTION

Anti-freeze preparations containing salt, calcium chloride,
soda, sugar or mineral oils should never be used.

c. To drain the cooling system, open drain cock at base of radiator
and open the drain cock at base of cylinder water jacket, cock lo-
cated on the distributor side of engine forward of distributor.

21
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SECTION XiIl
COLD WEATHER OPERATION

16. OPERATING IN COLD WEATHER.

When operating at temperatures below freezing (32°F.), special
precautions should be taken. The cooling system should be filled
with a suitable anti-freeze solution. For special lubricants suitable
for low temperature operation, refer to Lubrication Section XVI
of this manual. Water in the fuel will cause trouble by freezing in
the fuel lines of carburetor. Water can be removed from the fuel
by straining through chamois. Keep the fuel lines and fuel pump
sediment cup clean.

SECTION XIli
HOT WEATHER OPERATION

17. OPERATING IN HOT WEATHER.

When operating in abnormally high atmospheric temperatures,
special precautions should be taken. Insure maximum circulation of
air around engine by removing hood side panels. Operate at as low
engine speed’ as possible. When finished operating, run the engine
at idle speed for at least two or three minutes in order that head
dissipation will be even and to avoid boiling after the engine is
stopped. For special lubricants suitable for high temperature oper-
ation, refer to Lubrication Section XVI.

22
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SECTION XIvV
DEMOLITION

18. GENERAL.

Destruction must be as complete as the available time, equip-
ment and personnel will permit. Destroy the same parts on all iden-
tical units of equipment, to prevent salvaging from one unit to be
used on another unit. If thorough destruction of all parts cannot be
completed, the most important features of the equipment should be
destroyed, and parts essential to the operation or use of the equip-
ment and which cannot be easily replaced, should be ruined or re-
moved.

19. WHY.

To prevent the enemy from using or salvaging this equipment

for his benefit.

20. WHEN.
Upon orders of the Commanding Officer.
21. WHERE.

If possible, upon a highway or air field runway, to obstruct
enemy advance.

22. HOW AND WHAT TO DESTROY.

a. The method of demolishing must be determined by material
and time available.

b. Method No. 1. By explosives.
(1) Remove and empty fire extinguishers.
(2) Puncture fuel and oil tank.
(3) Place a 2-pound charge of TNT on cylinder head.
(4) Place a 2-pound charge of TNT on pump casing next to shaft.
(5) Cut all hose and douse with gasoline, ignite.

(6) Ignite a M14 incendiary grenade under each tire or douse
with gasoline and ignite.

(7) Insert tetyrl nonelectric caps with at least five feet of safety
fuse in each charge placed.

(8) Ignite the fuses and take cover.

23
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(9) Elapsed time of two to three minutes if charges are prepared
before hand and carried with the equipment.

b. Method No. 2. By gun fire or grenades.
(1) Remove and empty fire extinguishers.
(2) Puncture fuel and oil tank.

(3) Fire upon the equipment with artillery, 50-calibre machine gun,
rifle, rockets or grenades, first at the engine main cylinders, car-
buretor magneto, pump casing gear case, eccentric, tires, and at the
diaphragm on a diaphragm pump.

(4) Cut all hose and douse with gasoline, ignite.

() Douse tires with gasoline, ignite or use M14 incendiary
grenade.

(6) About three to five minutes of concentrated fire on this equip-
ment should destroy it beyond use.

c. Method No. 3. By sledge hammer, axes, pick axes, crowbars
or other heavy tools available.

(1) Remove and empty fire extinguishers.
(2) Puncture fuel and oil tank.
(3) Cut all hose and douse with gasoline; then ignite.

(4) Smash engine cylinder head, cylinders, crankcase, pump cas-
ings, gear cases, eccentric, carburetor, magneto and pump casing.

(5) Cut through fabric on all tires, douse each tire with gasvline,
and ignite.

(6) If time permits, bury or scatter all pieces.

(7) The time required will depend upon tools available.

24
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PART THREE
MAINTENANCE INSTRUCTIONS

SECTION XV
GENERAL DESCRIPTION

23. SCOPE.

Part three contains information for the guidance of personnel of
the using organizations responsible for the maintenance (1st and
3d Echelon) of this equipment. It contains information needed for
the performance of the scheduled lubrication and Preventive Main-
tenance Services as well as description of the major components and
the functions.

SECTION Xvi
LUBRICATION

24. GENERAL.

a. Recommended Lubrication.—Proper lubrication is of vital im-
portance to obtain the maximum standard of performance and to
prevent premature wear of moving parts. Careful attention to the
lubrication recommendations contained in the Lubrication Order
will reduce operating maintenance to a minimum. All lubrication
recommendations are based on War Department standards as recom-
mended by the Corps of Engineers.

b. Pump Bearings.—It would be impossible to over-emphasize
the importance of proper lubrication of ball bearings in the pump.
If too much grease is forced to the bearings they will run hot.
Ordinarily an inexperienced operator would add more grease at
this point with the result that the bearings can get extremely hot and
become damaged. The natural condition of these bearings are to run
only slightly warm to the touch of the hand. To add grease, the
bearing caps on both ends of the rotating element should be given
a slight pressure turn. To fill the greasecup use a knife or spatula.
Never use a grease, or pressure gun for this operation.

25
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c. How to Check Oil Level.—The oil level indicator (Illustration
No. 9) located on the left side of the engine, should be withdrawn,
wiped clean, inserted into the crankcase and again withdrawn for a
reading. The indicator is marked at “FULL” and “HALF FULL”. A
third marking between “FULL” and “HALF FULL” indicates the
“RUNNING LEVEL”. The “FULL” mark shows the proper level
of oil after the engine has remained idle for a few hours. As soon as
the engine is started, the level will drop somewhat due to the filling
of oil passages and the filter. Oil should not be added until the level
is below “running level”. The level should never be allowed to drop
below the “half full’ mark.

d. Carburetor Air Cleaner.—To service the carburetor air cleaner
remove wing nut holding air cleaner support bracket to cylinder
head. Loosen clamp on air cleaner tube to carburetor. Remove air
cleaner; remove wing nut attaching bracket and base to head as-
sembly and remove base. Wash filter in SOLVENT, dry cleaning or
OIL, fuel, diesel, and drain, dry with compressed air. Empty old oil
from base or reservoir and refill as outlined in the Lubrication

Order No. 1113.

e. Fuel Pump—To service the fuel pump remove glass bowl
sediment trap from fuel pump and remove foreign matter. This is
accomplished by loosening the bail nut at the base of the bowl re-
moving the glass bowl, gasket and screen. Clean strainer screen
and reassemble.

29
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SECTION XvVil
PREVENTIVE MAINTENANCE SERVICES

25. GENERAL.

Preventive Maintenance Services as prescribed by army regu-
lations are a function of using organization echelons of maintenance.
Its services consist generally of: before, during and after-operation
services and weekly services performed by the operator or crew;
the scheduled services (256 hours and 64 hours) performed by organi-
zation maintenance personnel.

26. OPERATOR OR CREW MAINTENANCE.

The operator or crew is the most important single factor in
preventive maintenance. Only through him can the mechanic know
what difficulties a piece of equipment is giving. Each operator is
required to perform a certain daily maintenance service on his
equipment as a matter of routine service. The faithful performances
of these services will do much to prolong the life of the equipment,
avoiding major repairs and overhauling by higher echelons. Refer-
ence is made to “Preventive Maintenance Services” Engineers Equip-
ment, Technical Manual TM9-2810 and Lubrication Order No. 1113.
Numbers 1 to 86 used below refer to WD, AGO Form No. 48.

27. BEFORE-OPERATION SERVICES.

The purpose of these operations is to determiné if conditions
of equipment has changed since last operated.

a. Item 1, TAMPERING AND DAMAGE.—Check for damage
from falling debris, shell fire, sabotage, or collision.

b. Item 2, FIRE EXTINGUISHER.—See that it is full, in proper
working order, and securely mounted.

c. Item 3, FUEL, OIL, AND WATER.—Check fuel tanks, see
that they are full. Check oil in engines and coolant in radiator. Do
not fill radiator (when cold) to overflow; allow room for expansion.

d. Item 4, ACCESSORIES.—See that they are properly mounted,
all connections tight, and in good operating condition.

e. Item 6, LEAKS, GENERAL.—Check for fuel, oil, and water
leaks and that piping connections are tight.

f. Item 7, ENGINE WARM UP.—Before applying load, allow
30
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engine to warm up at a fast idling speed. DO NOT RACE A COLD
ENGINE.

g. Item 8, CHOKE.—Use choke to start cold engine. When engine
starts, adjust choke until engine runs without missing. Gradually
push control button in as engine warms up. Never operate with
partly closed choke.

h. Item 9, INSTRUMENTS.—Oil gage: After engine warms up oil
pressure gage should read 25 to 35 pounds. If pressure drops below 10,
stop engine. Locate and correct trouble. Ammeter: When engine is
running at normal speed, needle should be in “charge range”. If
needle shows discharge continuously, locate trouble and correct.

i. Item 21, TOOLS AND EQUIPMENT.—Inspect reserve sup-
plies of o0il and lubricants, see that they are complete, and emergency
equipment, tools, and spare parts are in good condition and in place.

j. Item 22, ENGINE OPERATION.—Check engine for normal
operation and note any unusual sounds or unsatisfactory charac-
teristics that would indicate trouble. Check oil pressure again and
frequently during operation.

28. DURING-OPERATION SERVICES.

Operator’s responsibility is to detect deficiencies in operation,
unusual sounds, odors, or other signs of abnormal operation that
indicate trouble ahead if not corrected promptly. Report deficiencies
that develop during operation on Form No. 48.

a. Item 31, ENGINE AND CONTROLS.—Check engine for

power, unusual noise, and response to controls.

b. Item 32, INSTRUMENTS.—Check all gage readings frequent-
ly. If oil gage indicator shows an unusual drop or no pressure, stop
engine immediately. Engine must not be operated until failure is
corrected. Report all irregular gage readings immediately to proper
authority.

c. Item 38, FUEL, OIL, AND WATER.—Check for adequate
supply of fuel. Check crankcase oil level, add oil if necessary. Check
coolant in radiator.

d. Item 48, AIR CLEANER.—If operating under extremely dusty
conditions, remove oil bowl, clean, and refill as required.

29. AFTER-OPERATION SERVICES.
The following daily after-operation services are performed by
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the operator or crew immediately after the operation period and
during continuous operations at 8-hour intervals.

a. Item 54, FUEL, OIL, AND WATER.—(1) Fill the fuel tank.
Use only clean fuel. (2) Check crankcase oil level. Fill to full mark.

(3) Check coolant in radiator. Level should be at or near overflow
when hot. If contaminated with oil, rust, or dirt, it should be changed.
Check anti-freeze value when using. Run engine to thoroughly mix
solution if anti-freeze is added.

. b. Item 60, FIRE EXTINGUISHER.—Check to see that the fire
extinguisher is in good condition and securely mounted. Be sure
that the nozzle is clean of any obstruction such as dirt or corrosion.

c. Item 63*, ACCESSORIES AND BELTS.—Check all accessories
for proper operation, loose connections, and mountings. Check fan
belt for tension (34 inch slack).

d. Item 64* ELECTRIC WIRING.—Examine all wiring, see that
connections are tight, wires clean, and undamaged.

e. Item 65* AIR CLEANER.—Remove oil bowl], clean and refill.

f. 66* FUEL FILTERS.—Check sediment bowl for accumulated
dirt. Remove bowl, clean and reassemble.

g. Item 73, LEAKS, GENERAL.—Examine fuel and oil system
piping for leaks and loose connections. Check water pump and
radiator for leaks.

h. Item 83, LUBRICATE AS NEEDED.—The operator should
inspect lubricating points and lubricate if inspection indicates it
necessary, Lubricate in accordance with Lubricating Order.

i. Item 85, TOOLS AND EQUIPMENT.—Check all tools and
equipment assigned to this unit to see that they are present and
properly stowed.

30. DON’TS.

a. Don’t attempt to run unit if excessive pounding can be heard.
Look for mechanical defects.

b. Don’t operate equipment without checking to see that proper
lubrication has been maintained.

c. Don’t try to make pump adjustments without first shutting
off power.

*Those items marked by an asterisk (*) require additional weekly services.
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d. Don’t run unit if excessive vibration is present. Check over
installation for possible cause of trouble.

e. Don't operate the pump with a closed discharge without a
relief valve.

NOTE

Complete Form 48, Driver's Trip Ticket, and record any
worn or damaged parts requiring replacement or repair.

SECTION XVIll
ORGANIZATIONAL MAINTENANCE SERVICES

31. GENERAL.

a. Weekly and monthly "“Preventive Maintenance Services” oper-
ations below are outlined for use with WD AGO Form 464 Work
Sheet for Engineer Equipment.

MAIN ENGINE

Monthly |Weekly or
or 256 hrs.| 64 hrs.

16 16 RADIATOR. Clean core air passages. Check
for leaks. If contaminated with rust, oil, or
other foreign matter, flush and refill. Protect
coolant from freezing in cold weather. Record
value of antifreeze on Form 464.

17 17 WATER PUMP, FAN, AND SHROUD.
Check pump for leaks. See that fan blades are
in good condition and properly aligned. See
that shroud is securely mounted.

18 18 BELTS. Check fan belt for tension (approxi-
mately %1-inch slack). See that it is in good
condition. Replace if badly worn.

11 11 CYLINDER HEAD, MANIFOLD, AND GAS-
KETS. Check for cracks and leaks. On new
or reconditioned motors tighten bolts on cvl-
inder head at first 64-hour check. Preferably
by Third Echelon.

Operation

[V
(9>
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31

Leff Pump, Centrifugal, Model Aurora AD-2

Monthly | Weekly or]
or 256 hrs.| 64 hrs.

Operation

12

13

14

15

43

41

38

47

12

14

15

43

41

38

39

47

VALVES. While engine is hot, check and ad-
just valves to .008-inch clearance for intake,
.012 inch for exhaust. If engine is cold, check
and adjust valves to .014-inch clearance for in-
take, .014-inch clearance for exhaust.

COMPRESSION TEST. Test all cylinders
and record on Form 464.

CRANKCASE, BREATHER. Drain crank-
case and refill at intervals specified on Lubri-
cation Order No. 1113 while engine is still
warm. Wash filler cap breather before re-
placing.

OIL FILTER. Drain filter housing, remove
element, flush housing with fuel oil or solvent,
renew element, reassemble filter, check for

leaks.
FUEL TANK, CAP AND GASKET. See that

tank is in good condition and securely mount-
ed. Clean filter neck and cap. See that vent
hole is open, all fuel lines are in good condition,
and connections tight.

AIR CLEANERS. Remove and wash ele-
ment. Clean oil bowl and refill. See that unit
is securely mounted and all connections tight.

FUEL PUMP. See that it is securely mount-
ed and all connections tight. Remove and clean
sediment bowl.

CARBURETOR AND LINKAGE. See that
unit is securely mounted. Check all connec-
tions with a few drops of oil.

BATTERY. Clean battery and cable termi-
nals with brush and dampened cloth, apply thin
film of general purpose grease over terminals,
check solution with hydrometer and record on
Form 464 add distilled water if required, keep
caps tight and vent holes open.
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Monthly
or 256 hrs.

Weekly or
64 hrs.

Operation

48

48

49

46

50

29

32

26

80

84

48

46

29

32

26

80

84

GENERATOR AND STARTER. Examine all
wiring, see that connections are tight, wires
clean, and undamaged. Check mounting bolts
on starter.

Check starter and generator commutator and
brushes for wear or surplus oil deposit. Clean
commutator. Use No. 00 sandpaper if neces-
sary. Replace brushes if badly worn or broken.

DISTRIBUTOR OR MAGNETO. Check dis-
tributor breaker points. Adjust to .020-inch
clearance.

SPARK PLUG. Remove and clean plugs and
adjust points to .025 inch. Replace if broken
or damaged.

COIL, WIRING, SWITCHES. See that all
mounting and connections are tight, wires
clean, and switches in good condition.

CRANKCASE. See that crankcase oil is level
with filler plug opening. (Drain and change
oil at intervals specified on Lubrication

Order No. 1113.)

FUEL PUMP. Clean sediment bowl, check
fuel lines and connections for leaks.

AIR CLEANER. Clean and refill cup.

MAIN ASSEMBLIES

FRAME. Check for cracks or breaks.
TIGHTEN BED BOLTS.

PUMP. (a) Check for leakage at gasket
points between shell halves. Tighten nuts hold-
ing two halves in place. (b) Check for exces-
sive leakage at packing gland and repack if
necessary.

GENERAL

LUBRICATION. Perform all lubrication ser-
vices as required by the Lubrication Order at

Google
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Service Adjustments 322-33

divided packing gland clamped in position and drawn tightly by
means of a nut and washer. (Figure 19.) To repack the packing in
the coupling side the following procedure is outlined: Release the
nuts holding the packing gland in position and remove the pack-
ing. This can be done by means of a hook wire or screwdriver. The
lantern ring may be caught with the wire hook in two small grooves
on the outer diamater. After the packing has been removed, cut
the new packing to proper length so that it will lap around the shaft
leaving about one-eighth inch of opening between ends. Insert two
rings of packing in front of lantern ring, slide lantern ring and packing
in place and proceed to pack the box, taking care to overlap the ends
so that packing will bind on each other. Pressure with the hand and
fingers should be sufficient to push the rows of packing in place.
If it is not, either the packing is too large or some obstruction exists.
If the packing is uneven, an extra ring is placed on outside of water-
seal. After all rings are placed, glands are returned into position
and inserted into stuffing box tight enough to permit just a few
drops of water to drip out per minute. This slight amount of water
lubricates the packing and shaft. The opposite packing box has no
lantern ring so it can be packed to full depth.

33. MINOR TUNE-UP PROCEDURE.

a. This tune-up procedure should be performed frequently in
order to maintain the standard of performance originally built into
the engine. If the engine performance indicates the need for further
inspection or adjustment after doing the following work, the “Per-
formance Inspections” should be made.

b. Clean the spark plugs by sand-blasting and wiping off porce-
lain. Adjust the points to .025-inch gap, using a round feeler gage.
Too wide a gap reduces power; too narrow a gap causes uneven
engine idling. :

c. Adjust distributor breaker points to open .020 inch. (Figure
20.) Check distributor cap and rotor for cracks and corrosion. Inspect
the small lead wires for breakage or damaged insulation. Check for
excessive play in distributor vacuum advance plate bearing.

d. Using the timing marks on the crankshaft pulley or a timing
indicator over number six cylinder, set the timing so that the breaker
points open at top dead center.

NOTE

This timing has been established for regular grade .gasoline
of approximately 70 octane rating.
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TM 5-2316

Trouble Shooting

SECTION XX
TROUBLE SHOOTING

PUMP

Possible Causes

If no Water is Delivered.

If not Enough Water is Delivered.

= b

Reason

Speed of engine too low.
Discharge head too high.
Suction lift too high.

Air leaks in suction line con-
nection.

2. Speed too low.
3. Suction lift too high.
4. Strainer not immersed deep-
ly enough.
Not Enough Pressure. 1. Speed too low.
Pump Works for Awhile and 2. Leaky suction line.
Then Quits. 3. Carburetor or distributor
trouble.
4. The strainer may be clogged
with foreign matter.
ENGINE
If Engine Stops or Fails to Start.
1. No contact at ignition switch. 1. Turn on ignition switch and
check for loose wires.
2. Moisture, dirt or oil in dis- 2. Clean distributor cap and
tributor cap. points.
3. Burned points. 3. Replace points and set to
proper clearance.
4. Shorted condenser. 4. Check and replace.
5. Broken pig tail wire in 5. Replace condenser.
condenser.
6. Broken insulation on large 6. Replace wire.
wire running from coil to
distributor cap.
7. Cracked distributor cap or 7. Replace.
rotor.
8. Ignition coil defective. 8. Check coil. To do this, turn

Google

ignition switch on and pull
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Leff Pump, Centrifugal, Model Aurora AD-2

Possible Causes

9. No fuel entering the
cylinder.

If Fuel is not Reaching
Carburetor.

1. Stoppage or kink in fuel line.

2. Air leak in fuel line.

3. Dirt, water or ice in pump
sediment bowl or screen.

4. Carburetor float needle
valve sticking.

If Engine Misses.

1. Faulty ignition system and
faulty fuel system.

No Oil Pressure.
1. Broken oil lines or tubes.

46
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Reason

large wire running from coil
to distributor out of the center
of distributor cap and hold
end of wire about Y4 inch to
% inch from cylinder block
while engine is being cranked.
If coil is functioning properly,
a spark will jump ¥ inch to
% inch from wire to block. If
coil proves defective, replace.
Check to see if fuel is reach-
ing carburetor. To do this, re-
move air cleaner and work
throttle noting if fuel enters
throat of carburetor.

Check fuel line and replace if
found kinked.

Check and eliminate air leaks.
Clean out tank and fuel pump
sediment bowl.

Remove fuel line at carbu-
retor and remove and inspect
needle valve and seat. Re-
place if necessary.

A loose or broken ignition
connection or a restricted
flow of fuel through the car-
buretor. If miss is at low or
idling speeds, check for im-
proper fuel mixture and spark
plug gaps improperly adjust-
ed. Make necessary adjust-
ments or replacements.

Replace line or tubes.



TM 5-2316
Trouble Shooting

ELECTRICAL SYSTEM

Possible Causes Reason

Slow Starting Motor Speed. 1. Recharge or replace battery.
1. Low battery voltage or spe-
cific gravity. Dirty or burn-
ed commutator or brushes.
2. Engine oil too heavy forcold 2. See Lubrication Section for
weather. proper grade of oil and change
oil.

GENERATOR
If Charging Rate is Too Low.

1. High resistance in circuit. 1. Check all connections.

2. Current and voltage regu- 2. Replace or adjust regulator.
lator out of adjustment.

3. Loose or slipping fan belts. 3. Adjust to proper tension.

4. Dirty or burned generator 4. Clean commutator or replace
commutator or brushes. brushes.

COOLING SYSTEM

Overheating.

1. Loose fan belt. 1. Adjust belt.

2. Obstruction in cooling 2. Flush cooling system.
system.

3. Collapsed or obstructed 3. Replace hose.
hose connections. .

4. Insufficient cooling solution. 4. Add solution.

5. Thermostat stuck in closed 5. Replace.
position.

Engine runs too Cold.
1. Thermostat remains open. 1. Replace.
Loss of Cooling Solution.

1. Leakage at hose connec- 1. Repair or replace parts
tions. affected.

This service information applies particularly to the Leff Pump-
ing unit, powered with a Chrysler T-108-503 carburetor type gaso-
line driven-engine.

47

Google



N Original from
] d b
S GOOSIE UNIVERSITY OF CALIFORNIA



TM 5-2316

PART FOUR
AUXILIARY EQUIPMENT

This Pump does not have any Auxiliary equipment.
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42-45

PART FIVE
REPAIR INSTRUCTIONS

SECTION XXI
GENERAL

42. SCOPE.

These instructions are published for the information and
guidance of the maintenance personnel responsible for the third or
higher echelon of maintenance of this equipment which is beyond
the scope of tools, equipment or supplies normally available to using
organizations.

SECTION XXIl
REPAIR INSTRUCTIONS

43. SERVICING THE RAMSEY FLEXIBLE COUPLING.

The Ramsey flexible coupling consists of two pinions en-
circled by a Ramsey chain and coupled in place by using a cotter
pin inserted on the end of the chain connecting pin. Uncoupling and
removing the chain disconnects the coupling. Guide links keep the
chain in positive engagement with the pinions, with sufficient clear-
ance to allow the shaft bearings relief from thrust strains should
the shaft be slightly out of line. '

44. TO DISASSEMBLE THE RAMSEY COUPLING.

Remove the cotter pin inserted in the end of pin connecting
chain (figure 27) and remove chain connecting pin (figure 28.) This
releases the chain (figure 29) exposing the two pinions to view. These
pinions are held in position on the pump shaft or engine power take-
off shaft by means of a key and locked into position with a hollow
head setscrew. To remove the pinion from the shaft, it is necessary
to release the hollow head setscrew (figure 30) and remove pinion.

45. REASSEMBLY OF RAMSEY FLEXIBLE COUPLING.

To reassemble the Ramsey flexible coupling, the first step
is to place the key in the keyway much in the manner as shown

51
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Engine Overhaul Instructions 53

SECTION XXili
ENGINE OVERHAUL INSTRUCTIONS

53. GENERAL.

Service information given in this section of the manual applies
particularly to the Chrysler T-108-503 carburetor type engine. Engine
performance can be maintained at a high standard of efficiency
through careful adjustments. All high compression engines demand
accurate settings of the ignition and fuel systems for maximum per-
formance. Frequent tune-up and inspection of this unit will insure
more efficient operation. The tune-up and inspection operations im-
mediately following are designed as a guide to first and second eche-
lon operators in maintaining peak engine performance. (Figures 56
and 57.)

69
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57-58 Leff Pump, Centrifugal, Model Aurora AD-2

OIL FILTER

INLET

P

!
PRESSURE
GAUGE

NO. 2 BEARING
OIL PASSAGE

PIPE PLUGS

NO. 3 BEARING
OIL PASSAGE

NO. 4 BEARING
OIL PASSAGE

PIPE PLUGS

NO. 1 BEARING
OiL PASSAGE OIL PRESSURE

RELIEF VALVE

I
—i
0
z
(]

OIL PASSAGES ARE DRILLED IN THE CYLINDER BLOCK AND ARE THE
PASSAGES THROUGH WHICH THE OIL TRAVELS TO ALL CAMSHAFT AND
CRANKSHAFT BEARINGS. THE OUTER ENDS OF THE No. 1 AND No. 4 BEARING
OIL PASSAGES ARE CLOSED WITH PIPE PLUGS ALONG THE LEFT SIDE OF
THE ENGINE,THE OIL FILTER INLET TUBE IS ATTACHED AT No. 2 AND THE OIL
PRESSURE GAGE TUBE AT No. 3. THE LONG OIL PASSAGE DRILLED THE FULL
LENGTH OF THE CYLINDER BLOCK IS CLOSED AT EACH END WITH A COUNTER-
SUNK HEAD PIPE PLUG.

CAMSHAFT T BEARING OIL PASSAGES
BEARINGS

LONG OIL PASSAGE

CRANKSHAFT
BEARINGS

Figure 67—Crankshaft and Camshaft Bearing Oiling

The engine oil passes through the filter when the relief valve plung'er
is off its seat. (Figure 70.)

58. COOLING SYSTEM.,

a. Circulation. The cooling solution is circulated by a centrifugal
pump, through water jackets around the cylinder bores and valve
ports where it picks up heat generated by combustion. From the

8
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TM 5-2316
64-69 Leff Pump, Centrifugal, Model Aurora AD-2

and sprockets. (Figure 75.) Inspect and remove timing chain and
sprockets.

65. REMOVE FAN BELT.

Loosen the generator mounting bolt nuts and the adjusting
strap capscrew. Remove the nut from water pump stud that holds
the adjusting strap and move the strap off the stud. Then move the
generator toward the engine and remove the fan belt from the gen-
erator drive pulley.

66. REMOVE ELBOW AND BYPASS ASSEMBLY.

Loose the water pump bypass hose to pump clamp screws and
pull hose away from elbow. Remove the cylinder head water outlet
elbow attaching cap screws and lift off the elbow bypass assembly
carefully to prevent damaging the thermostat.

67. REMOVE WATER PUMP.

Remove the four capscrews that attach the fan blades to the
water pump and remove the fan blades and fan hub. Remove the
water pump stud nuts, move the pump forward off the studs and
lift it out. '

68. INSTALL CRANKSHAFT SPROCKET.

Install the crankshaft sprocket drive key in the crankshaft
and press the crankshaft sprocket on the shaft with the mark 0
facing out. (See figure 75.) Then reassemble in the reverse manner
of disassembly. In reassembling the unit at this point, inspect all
gaskets, hose connections and bolts carefully. If damaged in any
degree, replace. Install oil seal in chain case cover. When reassem-
bling the water pump and fan be sure to use a new gasket on the
attaching studs. Install the stud nuts and cap bolts with lockwashers;
securely attach fan pulley and fan with reinforcement plate toward
pulley.

69. TO CONNECT AND ADJUST FAN BELT.

Attach the generator adjusting strap to the water pump stud
and to the generator, but do not tighten connections. Place the fan
belt over the crankshaft fan drive pulley and generator pulley. Pivot
the generator away from the engine by hand until the fan belt is
taut with less than %%-inch slack. Tighten the adjusting strap and
mounting bolts. Reassemble radiator and hood in the reverse order
of disassembly.
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75-81 Leff Pump, Centrifugal, Model Aurora AD-2

bolts that attach the generator to the generator mounting bracket.
(Figure 81.)

76. CLEAN ENGINE ASSEMBLY.

Thoroughly wash the engine exterior with SOLVENT, dry
cleaning, and dry with compressed air.

77. REMOVE IGNITION UNITS.

Remove the spark plug cables from the spark plugs. Remove
the spark plugs. Remove the nut from the cylinder head stud that
attaches the cable tube and mounting bracket and remove the bracket
from the stud. (Figure 81.) Release the distributor cap clamp springs
and remove the distributor cap and spark plug cables. Disconnect
the primary wire and remove the cap screw that holds the distributor
lock plate tc the cylinder block and pull the distributor assembly
out of the block.

78. REMOVE FUEL PUMP.

Remove the wing nut which holds the heat shield to the fuel
pump. Loosen the exhaust manifold stud nut that attaches the end
of the shield and slide the shield from the stud. Remove the shield
from the pump. Disconnect the fuel pump to carburetor tube at
the pump. Remove the two attaching capscrews and remove the
pump.

79. REMOVE OIL PUMP—(Figure 80.)

Remove the two oil pump attaching cap screws and pull the
pump out of the cylinder block.

80. REMOVE WATER PUMP (Figure 81) AND
WATER DISTRIBUTING TUBE.

Remove the two case clamp screws and disconnect the bypass
elbow. Loosen the generator adjusting strap at the generator ad-
justing screw. Remove the nuts from the three pump attaching studs
and remove the pump. Pull the water distributing tube out of the
block. If the tube is corroded or damaged by removal, install a new
tube when the engine is reassembled. Remove the cylinder head
elbow and thermostat. Then temporarily install the elbow and pump
and reverse flush the cylinder block.

81. REMOVE OIL PAN—(Figure 80.)

Lift engine and drain oil from crankcase and remove oil pan.
Remove oil pan gaskets and thoroughly clean the oil pan. Mount
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81-86 Leff Pump, Centrifugal, Model Aurora AD-2

the engine in an engine stand so that the oil pan flange of the crank-
case can be securely clamped to the engine stand.

82. REMOVE MANIFOLD ASSEMBLY AND
CRANKCASE VENTILATOR

Remove the stud nuts which attach the manifold assembly
to the block and remove the manifold. Remove cap screws in top
of crankcase ventilator pipe and remove from engine.

83. REMOVE THERMOSTAT AND OIL PRESSURE
RELIEF VALVE—(Figure 80.)

Remove the water outlet elbow and lift out the thermostat.
Remove the oil pressure relief valve cap, spring and valve.

84. REMOVE OIL FILTER, BREATHER PIPE
AND AIR CLEANER— (Figure 81.)

Remove two cylinder head stud nuts which hold the oil filter
bracket to the cylinder head. Disconnect tubes from engine. Lift
off air cleaner cap. Remove breather pipe by shaking and lifting
the pipe from the engine.

85. REMOVE CYLINDER HEAD AND VALVES—(Figure 82.)

Remove the cylinder head cap screw and lift the cylinder head
and gasket from the cylinder block. Clean carbon from the cylinder
head, block and piston heads. Remove the valve spring covers and
cover studs from the cylinder block. Turn engine until the front
valve is all the way down on its seat and insert jaws of valve lifter,
figure 83, between the lower end of the valve spring and the cylinder
block, with the cupped jaw up. Hold the valve down and screw up
the valve lifter until the valve spring is fully compressed. Remove
the valve spring retainer locks from the lower end of the valve stem.
Remove the valve lifter and lift the valve out of the valve guide.
Raise the lower end of the valve spring above the tappet screw and
pull the spring retainer and spring out between the tappet screw
and the valve stem guide. Remove all valves and springs in this
manner and place the valves in board with twelve holes or other
device so that they can be identified with the port from which they
were removed, and be reinstalled in their original position.

86. REMOVE TIMING CHAIN AND SPROCKETS—(Figure 84.)

Remove the starting crank jaw with socket wrench and pull
the fan pulley from the crankshaft, and screws from chain case
cover and remove cover using universal gear puller and two 38 inch

Q9 ®
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TM 5-2316
94-97 Leff Pump. Centrifugal. Model Aurora AD-2

94. CLEANING AND INSPECTION.

After the engine has been completely torn down and sub-
assemblies have been disassembled, clean all component parts of the
engine thoroughly to remove oil, grease and carbon.

95. CLEANING OF PARTS.

a. Soak all aluminum parts in SOLVENT, dry cleaning. Rinse
the parts off in hot water and dry them.

b. Place all steel parts in suitable cleaning solution. Leave them
in long enough to dissolve all grease and dirt. Remove the parts,
rinse in hot water, blow out with compressed air, and wipe dry.

CAUTION

Never, under any circumstances, immerse an aluminum or
aluminum alloy part in a steel stripping solution, regardless
of how weak the solution may be.

c. Thoroughly clean all oil lines and passages in the crankcase,
crankshaft, connecting rods and other parts where such passages are
employed for lubricating reciprocating parts, by forcing steam
through each opening until it flows without restriction.

d. Strip off all gaskets shellacked onto the various parts. Clean
all surfaces where sealing compound has been used by scraping and
washing with SOLVENT, dry cleaning.

96. INSPECTION OF PARTS.

a. As soon as each part has been cleaned as explained, inspect
it and keep it properly covered to protect it from dust and dirt if -
it is to be used for reassembly. If available, apply magnaflux inspec-
tion process to all steel parts except ball and roller bearings, studs,
standard nuts and washers.

b. Install new piston rings at every overhaul.

c. Install new crankcase (main) bearings and connecting rod
tearings at every overhaul.

d. Replace loose, damaged or worn bushings with new bushings.
Neplace all loose, broken or damaged studs with new studs.

2?7, C(YLINDER BLOCK AND HEAD.

Inspect and Repair Cylinder Block Casting— (Figure 88.) Inspect
« casting thoroughly including the bearing supports for cracks. If
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TM 5-2316
Disassembly of Engine 107-110

PISTON RINGS ~_
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PISTON RINGS
(OIt CONTROL)
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PISTON PIN LOCK
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/ PISTON PIN LOCK
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d  _ LOCKWASHER
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Figure 96—Pistons and Connecting Rod Disassembled
tween the thrust side of the piston skirt and the cylinder wall. (Fig-
ure 98.) Fit the piston at normal room temperature (70 F). Finished

pistons are available in standard size and oversizes of 0.020 inch and
0.040 inch.

108. SELECT PROPER PISTON RING SET—(Figure 100.)

a. Install standard piston rings if cylinder bore wear does not
exceed 0.002 inch out of round or 0.0015 inch taper; or if the cyl-
inders are rebored.

b. Standard ring sets are available in sizes of standard to 0.004
inch oversize and 0.003 inch to 0.060 inch oversize.

109. FIT PISTON RINGS.

Measure cylinder bore diameter with inside micrometer near
the bottom of the bore and use piston rings selected for that size
bore. Place the rings squarely in the bottom of the cylinder bore
and measure the end gap. (Figure 100B.) If necessary, file the ends
of the rings with a mill file to create a gap of 0.007 inch to 0.015 inch.

110. INSPECT AND FIT PISTON PINS—(Figure 101.)

Measure diameter of piston pin with micrometer and if the
diameter is less than 0.8591 inch, replace the pin. Fit piston pin in the

107
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TM 5-2316
Disassembly of Engine 119-123

grees and dress the abrasive wheel so that it is true. Install the valve
in the chuck and reface it smooth and true. Do not remove more metal
than is necessary, to get a smooth, even surface. If the head is warped
or burned enough to require excessive grinding, replace the valve.
If the end of the valve stem is worn uneven from tappet contact,
square it up on valve refacer.

120. GRIND VALVE SEATS.

Install the 11, 32 inch pilot in the valve stem guide. Install the
correct size stone with an angle of forty-five degrees on the valve re-
seating outfit and dress the stone on the dresser which is a part of
the valve seat grinder kit. Place the grinder and stone assembly over
the pilot in the valve stem guide and grind just enough to make a
smooth seat 1/16 inch to 3 ‘32 inch wire with less than 0.0005 inch
run out. Check the concentricity of the seat with a dial indicator. If
the seats are too wide, use a twenty degree angle stone to reduce
the width. When the grinding operation has been completed, remove
all abrasive and cuttings from the valve seats and ports.

121. MANIFOLD ASSEMBLIES. ‘

Inspect and Disassemble Intake and Exhaust Manifold Assem-
bly. Inspect the manifold flanges for cracks and true flat surfaces.
Remove the four capscrews which hold the intake and exhaust mani-
folds together and inspect the heat control valve. If the valve is
burned or damaged or the valve shaft is excessively loose in the
manifold, chisel away the welds where the valve is welded to the
shaft, raise the tabs of the valve and remove the shaft and. valve.
Install new shaft bushings and valve. Lay the valve against the flat
side of the shaft, bend the tabs around the shaft and weld the tabs
to the shaft.

122. ASSEMBLE INTAKE MANIFOLD TO

EXHAUST MANIFOLD.

Lay straightedge lengthwise over the gasket surfaces of port
flanges of the manifold assembly to check for uniform height of the
flanges. If a 0.010 inch feeler gage will pass between the straightedge
and any of the manifold flanges, loosen the capscrews which hold
the manifolds together and shift the manifolds, if possible, to over-
come the uneven condition of the flanges. If necessary, resurface the
flanges just enough to make them even with each other within 0.010
inch.

123 FLYWHEEL AND BELLHOUSING.

Inspect Flywheel. Inspect the teeth of the flywheel ring gear

and if damaged replace the ring gear.
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TM 5-2316
Reassembly of Engine 131-134

131. PRESERVATIVE COATING ON NEW PARTS.

Remove all traces of grease-type or wax-like preservative
coating on new metal parts to be installed in the engine by scrubbing
thoroughly with a stiff brush and SOLVENT, dry cleaning.

132 REASSEMBLY OF STRIPPED ENGINE.

a. If available, mount cylinder block in engine stand.

b. Install Camshaft Bearings— (Figure 106.) The rear ends of the
camshaft bearings are chamfered to facilitate installation. An oil
hole is machined in each bearing which must line up with an oil hole
in the block. The front bearing has a second oil hole which must line
up with the hole which supplies oil to the timing chain. Install the
correct size adapter of camshaft bearing tool (figure 106), in each of
the two intermediate bores. Install the correct adapter in the front
bearing and start the front bearing in its bore. Insert the installer
shaft through all three adapters and install a horseshoe collar for-
ward of the front adapter. With the sliding hammer of the tool, drive
the front bearing into place (figure 106), being sure the oil holes are
in alignment. Remove the installer shaft but leave the front and rear
adapters in the bores to guide the shaft when installing number two
bearing. Place the adapter in number two bearing and start the bear-
ing in its bore. Install the horseshoe collar forward of that bearing
and drive the bearing into place. Remove the installer shaft and
number three adapter. Place number three bearing in the adapter
and drive it into place with the procedure used on the other bearings.
The bearings are manufactured to such close limits that no fitting or
burnishing is required.

133. INSTALL TAPPETS AND CAMSHAFT.

Place the tappets in the guides out of which they originally
came or to which they have been fitted. Coat the camshaft journals
with oil, insert the shaft through the front bearing and move it back
into position, being careful not to burr or scratch the bearings with
the edge of a cam or bearing journal. Install the capscrews which
hold the sprocket thrust plate in place.

134. INSTALL VALVES AND SPRINGS.

Place the valve springs in position with the close coiled end
of the springs up and the valve spring retainers in the lower end
of the springs. (Figure 107.) Coat the valve stems with oil and install
each valve in its proper guide from which they were removed. Insert
the jaws of the valve lifter between the spring retainer and the cyl-
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TM 5-2316
145-149 Leff Pump, Centrifugal, Model Aurora AD-2

pan is installed. Place new side gaskets over the ends of the end
gaskets. Remove the engine from the stand and install the pan and
attaching capscrews.

SECTION XXVI
INSTALLATION OF ENGINE ACCESSORIES

146. INSTALL CARBURETOR AND GOVERNOR ASSEMBLY.

Examine carburetor manifold studs and replace or tighten, as
required. Place a new gasket over the manifold studs and install the
carburetor with the gasoline line connection toward radiator. Attach
the carburetor to the manifold with lockwashers and nuts. Attach
the carburetor control rod ball joint to the carburetor throttle lever.
Connect the fuel tube to the carburetor. Connect automatic choke
lever. For service information on carburetor see paragraph 168.

147. INSTALL FUEL PUMP.

Place a new cylinder block to fuel pump gasket on the fuel
pump and insert the fastening capscrews with lockwashers into the
fuel pump body. Attach the fuel pump to the block. Connect the .
carburetor fuel tube to the pump. Place the heat shield over the stud
on the pump and insert the end of the shield under the exhaust
manifold end stud nut. Tighten the exhaust stud nut and install and
tighten the wing nut on the pump.

148. INSTALL WATER DISTRIBUTING TUBE
AND WATER PUMP.

Insert the water distributing tube in the block. Place a new
water pump gasket on the three water pump attaching studs and
install the water pump on the studs. Install the generator adjust-
ing strap on the left hand stud and install the stud nut with a shake-
proof lockwasher. Do not tighten the nut securely until the fan belt
is adjusted. Install the other two lockwashers and nuts on the water
pump attaching studs and tighten securely. Install the bypass elbow
and hose assembly on the pump and tighten clamps.

149. INSTALL OIL PUMP.

Crank engine by hand and hold thumb tightly over number
one cylinder spark plug hole or install a compression gage in the
number one spark plug hole to determine when the piston is rising
on the compression stroke. When compression is felt by thumb or
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TM 5-2316
152-15} Leff Pump, Centrifugal, Model Aurora AD-2

current to the starter when the ignition switch is in the off position.
Under normal conditions, no maintenance attention is needed other
than periodical lubrication. See Lubrication Section XVI. Repairs to
the starting motor require electrical experience and testing equip-
ment. Unless operator is equipped to do this type of repair a new
starting motor should be requisitioned and the old motor returned
for repair.

153. TO REMOVE THE STARTING MOTOR.

Disconnect the wires from the terminal post. Disconnect wire
from battery, tape end to avoid short circuit; remove the bolts at-
taching starter to flywheel housing; draw out the starting motor
assembly.

154. FAILURE OF OPERATION. e

a. In case the starter fails to operate, the following procedure
may be used to locate the cause of the trouble: First, a visual in-
spection should be made of all wires to be sure that none are broken
and that all connections are clean and tight, particularly at the bat-
tery terminal. To test the starting motor circuit on the engine, the
following equipment is required:

(1) An accurate indicating ammeter with 0- to 50-ampere scale.

(2) An accurately calibrated voltmeter with a 15-volt scale grad-
uated in 0.1-volt divisions.

(3) A 500-ampere shunt.

(4) A 1000-watt carbon pile.

b. If the commutator is dirty or discolored, it can be cleaned with
00 sandpaper. Blow the sand out of the motor after cleaning. Should
the commutator be rough or worn, the motor should be removed
from the engine for cleaning and reconditioning. Next, check the
brushes and be sure they slide or swing freely in their holders and
make full contact on the commutator. Worn brushes should be re-
placed. Inspect starting motor switch by making a visual inspection
of the switch contacts. If the contact blade is only slightly burned, it
can be reconditioned by filing. If the burning is excessive, the switch
should be replaced with a new part. The starting circuit should be
given a voltage loss test to make sure there is no loss of starting
motor efficiency due to high resistance connections. In making this
check, the voltage loss from the battery terminal to the starting
motor terminal should not exceed .12 volt maximum for each 100
amperes. The loss in voltage between the battery ground post and
the starting motor frame should not exceed .12 volt maximum for
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is no excessive voltage, long life is assured for the electrical system.

b. The generator becomes warm by the nature of its work. The
harder the work, the warmer it will become. To reduce this natural
heat, an inbuilt fan draws fresh, cool air into the rear end of the gen-
erator and forces the hot air out the front end. The fresh air passes
over the brushes and commutator. The faster the generator runs,
the faster the air moves through it, forcing out the natural heat
developed in the generator.

c. The generator requires no maintenance attention, other than
periodic lubrication. See Lubrication Section XVI. Repair to the
generator requires experience and testing equipment. Unless oper-
ator is equipped to do this type of repair a new generator should be
requisitioned and the old generator returned for repair.

156. TO REMOVE THE GENERATOR.

Disconnect the lead wires; remove the adjusting strap bolt;
remove the support bracket bolts.

157. CURRENT AND VOLTAGE REGULATOR.

a. The regulator assembly contains three units, each with its
own function to perform. These consist of the circuit breaker, the
current regulator and the voltage regulator.

b. The circuit breaker is an automatic switch between the gen-
erator and the battery which closes the charging circuit when the
generator is charging and opens the circuit when it is not charging,
thus preventing the battery discharging back through the generator.

c. The current regulator unit limits the maximum current out-
put in amperes. When the generator output reaches a predetermined
maximum, the regulator points are opened, cutting in a resistance
in the generator field circuit and reducing the output. Immediately
upon the dropping of the output, the points close, cutting out the
resistance and the output rises. These cycles occur so rapidly that
the points vibrate at a high frequency, thus holding the output con-
stant at a predetermined maximum.

d. The voltage regulator unit is used for holding the voltage of
the electrical system constant within close limits. When the voltage
rises to a predetermined point the regulator contact points vibrate
thus cutting in and out a resistance in the generator field circuit.

e. The regulator units are sealed to indicate they have the orig-
inal factory setting. Regulators which require adjustments should be
taken to an experienced electrical mechanic.
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TM 5-2316
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158. DISTRIBUTOR.

The distributor is of the dust-proof type and contains a set
of breaker points which are timed to open and close the circuits to
the spark plugs, depending on engine speed. This is taken care of
by a governor operated by centrifugal weights in the base of the
distributor which regulates the spark timing according to speed.

159. REMOVAL OF DISTRIBUTOR.

To remove the distributor, remove the cap, disconnect the small
primary lead wire at the distributor, remove the hold-down screw
and withdraw the unit.

160. ADJUSTMENT.

a. Since the breaker points are timed to open and close at the
exact instant necessary for efficient engine operation, the adjust-
ment of the points is an important factor in correct distributor
operation.

b. The breaker points can be adjusted with a feeler gage, but the
points must be dressed so that they are clean and make flat contact
with each other. Rotate the distributor shaft so that the breaker
point rubbing block is on the high point of the cam; loosen lock
nut (figure 126); turn ignition point screw with wrench clockwise
to open gap, and counterclockwise to close gap. Adjust point gap
with feeler gage to .020 inch. Tighten lock nut.

c. After the breaker point gap has been properly adjusted, the
ignition timing should always be checked and set to the correct
specification. (Top dead center).

d. To remove the breaker points (with distributor removed) lift
off the rotor, remove the dust cover plate, and remove the screw
and clip which holds the primary lead wire, condenser lead wire
and the breaker point spring. Lift the breaker arm off its pivotal
point. Remove the retaining lock screw and lift up the stationary
point plate.

e. If the breaker points and the spark plugs are properly adjusted,
and the engine misses at high speed, the breaker arm spring tension
should be checked. The tension at the breaker points should be
eighteen to twenty ounces. Correct tension may be obtained by
shifting the breaker arm spring in its slot until the tension is correct.
Make certain that the copper conductor strap, parallel to the spring,
is not tight against the spring. If the conductor strap is drawn too
tightly, it is likely to fracture.
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TM 5-2316
Electrical System 161-165

should be tested with accurate electrical testing equipment, to deter-
mine the cause of the difficulty.

162. SPARK PLUGS.

a. For the best engine performance and economical operation,
the spark plugs should be kept clean. They should be cleaned fre-
quently in a sandblast type cleaner which will remove the deposit
formed by the use of chemically treated fuels for high compression
engines. If this deposit is not removed, the engine may miss under
heavy load. In addition to cleaning the electrodes, the porcelains
should also be cleaned frequently to remove dirt and oil.

b. After cleaning the spark plugs, adjust the gap to .025 inch,
using a feeler gage. Make all adjustments on the side wire of the
plug. If the center electrode is bent, the porcelain may crack, re-
sulting in plug failure.

c. The spark plugs should be tested occasionally with a reliable
tester and replaced if faulty.

SECTION XXVIII
FUEL SYSTEM

163. GENERAL.

The engine fuel system consists of the fuel pump (with sedi-
ment bowl) and the carburetor. Nothing has a more direct connec-
tion with the performance of the engine than the fuel system, and
the proper functioning of its component units. Dependent upon the
fuel system are vitally important factors such as performance, power,
economy and quick starting in cold weather.

164. THE FUEL PUMP—(Figure 127.)

The fuel pump forces the fuel from the source of supply to
the carburetor, insuring constant pressure under all operating con-
ditions. It is of the diaphragm type, mounted on the manifold side
of the engine, driven by an eccentric on the camshaft.

165. TO REMOVE AND CLEAN FILTER BOWL.

It is not necessary to remove the pump from the engine. Loosen
the nut which holds the filter bowl to the body; remove filter bowl,
gasket and filter screen; clean bowl and wipe it dry; clean filter
screen in kerosene and dry it with compressed air. Do not wipe the
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Figure 127—Exploded View of Fuel Pump
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replace the oil seal when an excessive amount of oil leaks out of
the vent hole in the body above the diaphragm.

b. To assemble the fuel pump, reverse the above operations using
care to hold the rocker arm to the end of its stroke tight against
the spring pressure when tightening the screws which hold the two
halves of the pump together. When assembling the inlet and outlet
valves in the pump cover, make certain that they are assembled
properly. These valves are identical, but one should be assembled
with the spring side up and the other with the spring side down so
that the retainer plate lies flat when holding the valves in place.

c. It frequently occurs that fuel supply difficulties are not caused
by the fuel pump and its operation; therefore, it is recommended
that the following items be checked before disassembling the fuel
pump:

(1.) Check carburetor float and needle for proper functioning.
(2.) Check fuel line for leaks, kinks or other obstructions.

(3.) Dirty filter screen.

(4.) Leaks at diaphragm flange.

(5.) Loose valve plugs.

(6.) Leaks at pipe connections.

d. Do not use shellac or any other adhesive on diaphragm. Gum
deposits in fuel pump or carburetor should be removed with SOL-
VENT, dry cleaning, and compressed air.

168. THE CARBURETOR.

The carburetor is of the plain tube, down-draft type with
fixed calibrated jets, covering all speed ranges except the idle, and
suitable for all atmospheric temperatures. Therefore, no adjustments
of the fuel mixture is required, except for the idle. The small screw
on the outside of the carburetor is for idle adjustment only.

169. TO ADJUST THE IDLE MIXTURE.

To decrease the mixture (less fuel to air) turn the adjusting
screw clockwise. To increase the mixture (more fuel to air) turn
the adjusting screw counterclockwise. The usual adjustment is from
34 to 1V4 turn off the seat.

170. TO CHECK LEVEL OF CARBURETOR FLOAT.

Remove carburetor air horn and gasket; use a float gage or
lay a steel straightedge across float chamber; measure from lower
edge of straightedge to top of float in “UP” position. This measure-
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assemble the carburetor and soak the parts in SOLVENT, dry clean-
ing, until the gum is dissolved and then clean with stiff bristly brush,
dry with compressed air. Thoroughly clean and dry before reassem-
bling.
CAUTION
Never clean jets with a drill, as the jets will be enlarged,
making the mixture too rich for proper performance.

b. The addition of one pint of light engine oil to each five gallons
of fuel in the fuel system will retard the formation of gum. This is
recommended in cases where the engine remains out of operation
‘o several weeks or longer. This is not necessary when benzol fuel
s used. Any accumulation of dirt or water in fuel system will cause
trouble. See that only clean fuel reaches the engine.

c. Every month the fuel pump sediment bowl should be removed
and cleaned. Dirt cr water in the fuel pipes may be removed by
blowing them out with compressed air or a tire pump. Keep all
connections in the fuel line tight.

172. TO REMOVE CARBURETOR.—
a. Remove air cleaner and throttle control rod.
b. Disconnect fuel line.
Disconnect choke control.
. Remove carburetor flange bolts and carburetor from engine.
173. TO DISASSEMBLE CARBURETOR AFTER REMOVAL.

Each design carburetor requires a different method of dis-
assembly (see figure 130).

174. TO DISASSEMBLE CARBURETOR.—

Remove float cover screws and raise the cover.

T o®

Remove float pin retainer spring, float and float needle.
Remove accelerator pump link.
Push out accelerator pump plunger assembly.

Remove the idle orifice plug and tube and blow out with air.

N B

Remove economizer assembly.

Remove main metering jet and blow out with air.

ta

. Use compressed air to clean carburetor jets. Never use drills
or wire. To assemble and install, reverse the foregoing operations.
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Fuel System 176-179

131. Replace air cleaner, checking to be sure that tightening of air
cleaner clamp does not bind choke valve or shaft. See that fast idle
or choke mechanism does not bind or interfere with operation of
carburetor choke valve.

CAUTION

Do not handle or bend the hairpin shaped thermostat in the
base of the automatic choke, as this thermostat is set and
heat tested at the factory.
b. Always make this check with carburetor throttle partly open.
Never use a terminal screw on the automatic choke that is longer
than the original factory installed screw.

SECTION XXIX
OIL PUMP REBUILDING

177. REMOVE COVER AND CHECK DRIVE SHAFT END PLAY
—(Figure 132.)

Remove the cover and gasket. Attach a dial indicator to the
pump body so that the indicator button contacts the oil pump drive
gear. Move the drive shaft up and down to indicate the amount of
end play on the dial. If the end play exceeds 0.010 inch, determine
whether the end play is the result of wear on the distributor drive
gear end of the shaft or at the oil pump drive gear end of shaft.

178. MEASURE CLEARANCE BETWEEN PUMP DRIVE GEAR

AND BODY—(Figure 132.)

Push the pump drive gear into the housing as far as it will
go and lay a small steel scale across the outer end of the gear.
Measure the space between the steel scale and the cover flange
surface of the oil pump body with a thickness gage. The oil pump
drive gear should extend 0.003 inch above the body cover flange and
if the measurement is less than this amount, the difference indi-
cates the amount of wear between the inner end of the oil pump
drive gear and the body.

179. MEASURE CLEARANCE BETWEEN DISTRIBUTOR
DRIVE GEAR AND BODY—(Figure 132.)

Push on the distributor drive gear end of the pump drive
shaft so the pump drive gear will be forced out of the pump body
as far as it will go and measure the distance with a thickness gage
between a small steel scale, placed across the end of the pump drive
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the face with outside micrometer. The gear is worn if it measures
less than 1.3105 inch. Then install the gear and shaft in the pump body
and lay a small steel scale across the drive gear and body cover
flange. Measure the space between the steel scale and the body
cover flange of the gear with a thickness gage. The length of
the gear plus or minus the feeler gage measurement will indicate
the depth of the body gear compartment, which is originally 1.3075
inch. If the depth of the gear compartment is greater than that
amount, the pump body is worn. Replace the gear or body if they
are excessively worn.

182. INSPECTION OF OIL PUMP PARTS.

Inspect Cover and Gasket— (Fiigure 135.) Inspect the cover for
damage or cracks and for wear caused by the gears rubbing on the
cover. If the cover is merely scored or worn by the gears, reverse the
cover when the pump is' reassembled. Cover wear indicates excessive
drive shaft end play. Replace the cover gasket when making oil pump
repairs to maintain the correct clearance between the cover and
the gears.

183. INSPECT PUMP GEARS—(Figure 135.)

Inspect the pump drive gear and idler gear teeth and if ex-
cessive wear is evident, replace the gears. If wear is not visible,
measure the diameter of the gears with a micrometer. Replace the
drive gear if the diameter is less than 1.161 inch and replace the idler
gear if the diameter is less than 1.163 inch.

184. CHECK GEAR AND BODY CLEARANCE.

If the idler gear and shaft and the pump drive gear and shaft
assembly are satisfactory, reinstall them in the pump body. Then
measure the clearance between the gears and the body with a thick-
ness gage. If the clearance between the body and gears exceeds
0.004 inch, replace the pump body.

185. INSPECT BODY—(Figure 135.)

Inspect the pump body for sand holes, cracks or irregular
machined surfaces that might cause leaks. Replace the body if it is
unsatisfactory. _
186. MEASURE DRIVE SHAFT CLEARANCE IN PUMP BODY

—(Figure 134.)

Insert the pump drive shaft and gear assembly in the pump
body and attach a dial indicator to the pump body with the indi-
cator button against the drive shaft at the distributor drive gear
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end. (Figure 134.) Move the shaft away and then towards the indi-
cator button and note the indicator reading. Then move the dial in-
dicator on the pump body so the indicator button contacts the drive
shaft through the opening in the body shaft housing, and determine
the clearance at this point. If the clearance at either end of the shaft
exceeds 0.002 inch, remove the shaft and measure the diameter with
a micrometer. Replace the shaft if it measures less than 0.484 inch.
Replace the pump body if the clearance exceeds 0.001 inch more
than the shaft is worn.

187. CHECK FIT OF PUMP DRIVE GEAR ON SHAFT.

Check the fit of the pump drive shaft gear on the pump drive
shaft and if it is loose, replace the gear and shaft assembly. To re-
move the pump drive gear from the shaft, press the gear on the
shaft until the horseshoe shaped retainer is exposed and remove
the retainer. Then press the gear off the shaft and remove the key.

188. ASSEMBLY OF OIL PUMP.

Install Idler Gear Shaft and Gear— (Figure 136.) If the original
drive shaft and gear and the distributor gear are to be installed, it
is important to hold the end play to 0.005 inch to 0.010 inch to prevent
wear of the pump cover. Install the drive shaft and gear assembly in
the pump housing. Line up the pin hole of the distributor drive gear
with the hole in the drive shaft and start the gear on the shaft with
the gear tooth end of the gear towards the housing. Press the gear
on the shaft until the pin hole of the gear is accurately aligned with
the hole in the shaft. The location of the distributor gear on the
shaft affects the pump drive gear end play and it is therefore im-
portant to use a straight punch to align the pin holes properly be-
fore installing the pin. When the gear is properly positioned on the
shaft, there should be 0.005-inch to 0.010-inch clearance between the
gear and the housing when measured with a feeler gage. Drive a new
pin through the gear and shaft and rivet each end of the pin slightly.
Turn the shaft by hand to make sure that it turns freely.

189. INSTALLATION OF NEW DRIVE SHAFT AND
DISTRIBUTOR DRIVE GEAR—(Figure 136.)

If the pump drive gear and shaft assembly or the distributor
drive gear requires replacement, replace both parts. The new parts
must be assembled and properly drilled to maintain the correct end
play. Install the drive shaft and gear assembly in the oil pump body.
Then start the distributor drive gear on the shaft with the gear
tooth end of the gear towards the housing and with the pin hole,
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’ TM 5-2316
r
\

SECTION XXX
TROUBLE SHOOTING

PUMP

Possible Causes v Reason

If No Water is Delivered. 1. Impeller completely plugged
with foreign matter.

If Not Enough Water is Deliv- 1. Impeller partially plugged.

ered.

2. Mechanical defects; shell
wearing ring worn -- impeller
damaged.

Not Enough Pressure. 1. Mechanical defects; shell
wearing ring worn or dam-
aged impeller.

ENGINE
If Engine Stops or Fails to 1. Remove and rebuild distribu-
Start. tor assembly.
If Fuel is Not Reaching 1. Repair or replace.
Carburetor.

If Engine Knocks uhder Load. 1. Adjust ignition timing.

2. Remove carbon.

3. Replace bearings.

4. Check cooling system for cir-
culation.

No Oil Pressure.

1. Defective oil gage. 1. Replace oil gage.

2. Loose connecting rod or 2. Recondition engine and re-

main bearing. place bearings.

3. Broken or weak oil relief 3. Install new spring of the

valve plunger spring. proper tension.

4. Worn pump gears and 4. Replace.

housing.
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GENERATOR
Possible Causes Reason

If Charging Rate is Too Low.

1. Current and voltage regu- 1. Replace or adjust regulator.
lator out of adjustment.

If Charging Rate is Too High.

1. Current and voltage regu- 1. Replace or adjust regulator.
lator out of adjustment.
2. Poor ground at regulator. 2. Ground regulator.

COOLING SYSTEM
Overheating.

1. Inoperative water pump due 1. Remove pump and replace
to sheared impeller pin. broken pin.

Loss of Cooling Solution.

1. Cylinder head gasket blown. 1. Replace.

This service information applies particularly to the Leff Pump-
ing unit. Chrysler T-108-503 carburetor type gasoline driven engine.

SECTION XXXI

TOLERANCES AND CLEARANCES
ENGINE

Inside Diameter

Cylinder bore
Stroke

CAMSHAFT
Bearing clearance
End-play
Bearing sizes

No. 1 - front
No. 2
No. 3
No. 4

CONNECTING ROD

Bearing clearance
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3 - 7/16 inches
4V, inches

.002 inch to .004 inch

.002 inch to .006 inch

Diameter Length
2 inches 1-3/32 inch
1-31/32inch  1-1/16 inch
1-15/16 inch  1-1/16 inch
1-1/4 inch 1-1/4 inch

Inside Diameter
.001 to .003 inch
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Tolerances and Clearances

End play at bearings
Bearing size

CRANKSHAFT

Bearing clearance
End play
Bearing sizes
No. 1
Nos. 2 and 3
No. 4

Thrust taken by

CYLINDERS

Maximum allowable taper
Maximum allowable out-of-round
Recondition working limits

PISTON PINS

Bearing length

Ream after installing
Clearance in piston

In connecting rod bushing

PISTON RINGS

Gap clearance

Side clearance

Compression rings (top)
Number per piston
Width

Oil control rings (lower)
Number per piston
Width

VALVES

Stem diameter

Guide diameter to ream after
installing:
Inlet
Exhaust

Stem clearance in guide:
Inlet
Exhaust

Google

.005 inch to .011 inch
2-1/8 inch to 1-7/32 inch

.0015 inch to .003 inch
.003 inch to .008 inch

Diameter Length
2% inches 1.155 inch
2% inches 1.155 inch
2% inches 1.589 inch

Rear bearing

.0015 inch
.002 inch
.0005 inch

114 inch

.8592 to 8596 inch

Thumb push fit at 100°F.

Thumb push fit at normal
room temperature,

.007 inch to .015 inch
.0015 inch to .003 inch

2
3/32 inch

2
5/32 inch

Outside Diameter
.340 inch to .341 inch

Inside Diameter
.342 inch to .343 inch
.344 inch to .345 inch

.001 inch to .003 inch
.003 inch to .005 inch
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Distance from top of valve guide to
top face of cylinder block

VALVE SEATS

Angle
Width

VALVE SPRINGS

Valve spring pressure in pounds:
Compressed to 138 inch
Compressed to 134 inch

VALVE TAPPETS

Valve tappet clearance to check timing
Inlet
Exhaust
Valve clearance (engine hot)
Inlet
Exhaust

VALVE TIMING

Inlet opens
Exhaust closes

FUEL SYSTEM

Carburetor—Distance from top edge
of float chamber to top of float
Fuel Pump—Pounds pressure

COOLING SYSTEM

Hose sizes
Inlet
Outlet - upper
Outlet - lower
By-pass

Location of drain cock

Temperature for thermostat to
start opening

Temperature when thermostat is
fully open

Water pump shaft end play
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78 inch

45°
.090 inch

107 to 115 pounds
40 to 45 pounds

(engine cold)
.014 inch
.014 inch

008 inch
.012 inch

12° B. T. D. C.
6°A.T.D. C.

5/64 inch
3% to 4% pounds

Inside Diameter ~

2% inch

1% inch

1% inch

1 inch

Lower edge of water jack-
et left side of engine
and bottom of radiator.

157° to 162° F.

183° to 187° F.
.003 inch
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Tolerances and Clearances

Water pump shaft bushing

Inside diameter - front bushing .995 inch
rear bushing .6709 inch
ELECTRICAL SYSTEM
DISTRIBUTOR
‘Breaker point opening 020 inch
Breaker point spring tension 18 to 20 ounces
Number of cylinder for checking timing 1 or 6
Piston position when points open Top dead center
SPARK PLUGS
Type Auto-Lite - A-5
Thread Metric 14 millimeter
Spark plug gap .025 inch
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APPENDIX
191. SCOPE.

This section is devoted to the preparation of the equipment
for shipment and to the scope of the using arms.

192. LIMITED STORAGE.

a. If the equipment is to be stored for thirty days or less, thorough-
ly clean each piece of equipment with SOLVENT, dry cleaning,
being careful to remove dirt, excess oil and grease. If paint has de-
teriorated, or is damaged in cleaning, remove loose paint and rust
and repaint the area.

b. Lubricate thoroughly as specified in the Lubrication Sec-
tion XVI.

193. DEAD STORAGE.

If the equipment is to be placed in storage for a long period
of time, the disassembled unit should be processed in accordance
with TM5-9715 (gasoline engine and pump), “Preparation of Corps
of Engineers Equipment for Storage”.

194. SHIPMENT.

If the equipment is to be shipped or transported by truck or
rail, care must be taken to prevent damage to the component parts
of the pump assembly. As this equipment.is mounted on a skid base,
crating, or anchoring, to prevent shifting while enroute, whereby
damage to the units could be caused, is recommended.

195. EXPORT SHIPMENT.

If the equipment is to be processed for export shipment, inspec-
tion as to its mechanical condition should be made by competent per-
sonnel. Make certain that all required tools, spare parts, catalogs,
accessories and attachments available to the equipment are placed in
the tool box and then process as outlined in TB5-9711-1, “Prepara-
ation Corps of Engineers Equipment for Overseas Shipment”.

196. REFERENCES.

The following technical manuals, bulletins, or pamphlets re-
ferred to in this manual, or bearing on the care of Corps of En-
gineers Equipment, are available and may be requisitioned from
AG Depot in accordance with paragraph 6, AR 310-200, and War
Department Circular No. 264, 28 June 1944:

Basic Maintenance Manual ... TM38-250
Engineers Supply Catalog—List of all Service Parts
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196-197 Leff Pump, Centrifugal, Model Aurora AD-2
Preparation of Corps of

Engineers Equipment for Overseas Shipment. ... TB5-9711-1
Motor Vehicle Inspections and Preventive

Maintenance ServiCes ... s TM9-2810
Preparation of Corps of Engineers Equipment for Storage............ TM5-9715
Preparation of Spare Parts for Corps of

Engineers Equipment for Export ... TM5-9713

197. FORMS.
The following forms for the Maintenance Corps of Engineers

Equipment were referred to in this manual:
Corps of Engineers Preventive Maintenance

and Lubrication Record Card ..........cc..ccoieiniiinineeet WD AGO Form No. 478E
Duty RoSter ... e WD AGO Form No. 6
Lubrication Order ... e No. 1113

MWO and Major Unit Assembly Replacement Record, WD AGO Form No. 478
Preventive Maintenance Services and Technical Inspection

Work Sheet for Engineers Equipment ... WD AGO Form No. 464
Property Issue SHp oo, WD AGO Form No. 446
Requisition ... WD AGO Form No. 445
Spot Check and Inspection Report for

all Motor Vehieles ... WD AGO Form No. 9-70

198. ABBREVIATIONS.
The following symbols and abbreviations, together with their
meaning, apply to this manual:

ABDC After Bottom Dead Center

AG Adjutant General

AGO Adjutant General’s Office

ASME American Society of Mechanical Engineers

ATDC After Top Dead Center

BBDC Before Bottom Dead Center

BTDC Before Top Dead Center

ENG Pertaining to Engineer Supply Catalog

Fig. Figure

Ft ft Foot or feet

GPM Gallons per minute

In., in. Inch or inches

MD Mounting Distance

mm Millimeter

MWO Modification Work Order

NC National Coarse Thread -- same as USS -
United States Standard Thread

No. Number

°C Degrees Centigrade

°F Degrees Fahrenheit

RHP Rated Horsepower

RPM Revolutions per minute

SAE Society Automotive Engineers

TB Technical Bulletin

™ Technical Manual

WD War Department
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A

After-Operation Services, 31, 32
Air Cleaner,
Carburetor, 29
Remove, 29
Alignment, Pump, 13, 15
Appendix, 158
Assemble,
Connecting Rods, 151
Flywheel to Crankshaft, 118
Intake - Exhaust, 131
Oil Pump, 151
Pistons, 121
Sprocket to Crankshaft, 118
Automatic Choke Adjustment,
144, 145

B

Battery, Care of 18, 19
Bearing, 104

Inspect 82, 83, 88, 103, 104

Install, 119, 120

Lubrication, 17

Pump, 25, 26, 27, 28

Remove, 95, 96, 97
Before-Operation Services, 30, 31
Bellhousing, Removal of, 99
Body Inspect, 149
Breather Pipe, Remove, 92
By-Pass Assembly, Remove, 86

Camshaft, 104
Inspect, 104, 105
Install, 117
Remove, 97, 98
Camshaft Bearings, Install, 117
Remove, 99
Camshaft Bearing Clearance,
Measure, 97
Camshaft Bearing Wear,
Measure, 98, 99
Camshaft Sprocket, Install, 122
Carburetor, 140
Air Cleaner, 29
Assemble, 89
Clean, 141, 142
Disassemble, 142, 143
Install, 126

Google
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INDEX

Carburetor, continued
Remove, 142
Care of Battery, 18, 19
Chain Case Cover, 116
Install, 122
Chain Case Cover, Oil Seal,
Replace, 85, 86
Check
Battery, 38
Body Clearance, 149
Gear Clearance, 149
Line Voltage, 38
Clean Engine Assembly, 90
Clean Valve Stem Guide,
109, 110, 111
Cleaning of Parts, 100
Coil Test, 91
Cold Weather Operation, 22
Compression Test, 39
Condenser Test, 39
Connecting Rods, 106
Inspect, 108
Connecting Rod Assemblies, 121
Install, 121
Remove, 96
Connecting Rod Bearings
Install, 83
Journals, 82, 83
Replace, 81
Controls, Operating, 16
Cooling System, Circulation,
78, 79, 80
Thermostat, 80, 81
Trouble Shooting, 154
Core Hole Plug,
Inspect, 101
Replace, 101
Coupling, Ramsey, 51
Cover, Inspect, 149
Install, 152
Crankcase Ventilator, Remove, 92
Crankshaft,
Inspect, 82, 83, 102, 103
Install, 119, 120
Remove, 95, 96, 97
Repair, 102, 103
Crankshaft Bearings,
Install, 88, 89
Remove, 87
Replace, 87
Crankshaft Main Bearing
Journals, 88
Crankshaft Sprocket, Install, 86
Crew Maintenance, 30
Current Regulator, 132, 133
Cylinder Block, 100

Cylinder Block Casting, Inspect, 100

Repair, 100
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Cylinder Bores, Inspect, 102
Repair, 102

Cylinder Head, Install, 122, 123
Remove, 92

Data, 3
Dead Storage, 158
Demolition, 23, 24
Description, 3
Disassemble -
Engine, 89
Exhaust Manifold Assembly, 113
Frame, 72
Hood, 72
Intake Manifold Assembly, 113
Oil Pump, 145
Pump, 54, 55, 56, 57
Rotating Element, 57, 58, 59, 60
Distributor, Remove, 134
Don’ts, Engine and Pump, 32, 33
During-Operation Services, 31

E

Elbow Assembly, Remove, 86
Electrical System, 128
Trouble Shooting, 47, 154
Engine
Oiling System, 74, 75, 76, 77, 78
Overhaul Instructions, 69
Preparing for Service, 18
Specifications, 5, 6
Starting, 20
Stopping, 21
Trouble Shooting, 153
Engine Support, Install, 122
Exhaust Manifold Assembly,
Disassemble, 113
Inspect, 113
Export Shipment, 158

F

Failure of Operation, 130, 131
Fan Belt, Remove, 86
Fan Drive Pulley, 116
Fan Pulley, Install, 122
Filter Bowl,
Clean, 31, 137, 138, 139
Remove, 137, 138, 139
Fit Piston Pins, 107, 108
Fitting Pistons, 106, 107
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Flywheel, Remove, 95, 96, 97
Flywheel Bellhousing, 114
Flywheel, Inspect, 113
Flywheel to Crankshaft, Assemble,
118
Foundation, 13
Frame, Disassemble, 72
Fuel Pump, 29, 137
Disassemble, 139, 140
Install, 126
Remove, 90
Fuel Pg;lmp From Engine, Remove,
13
Fuel System, 137

G

Gaskets, 116
Inspect, 149
Gasket Surfaces of Cylinder Block,
Inspect, 101
Gear, Install, 151
Generator, 131, 132
Remove, 89, 90
Trouble Shooting, 154
Governor Assembly, Install, 126
Remove, 89
Grind Valve Seats, 113

H

Head, 100

Hood, Disassembly, 72

Hot Weather, Operation, 22

How to Adjust Ignition Timing,
43, 44

How to Check Oil Level, 20

Idler Gear Shaft, Install, 151
Ignition Coil, 136, 137
Ignition Timing, How to Adjust,
43, 44
Ignition Units, Install, 127, 128
Remove, 90
Impeller, Service, 57
Identification Plates, 4, 5
Inspect
Bearings, 103, 104
Body, 149
Camshaft, 104, 105
Connecting Rods, 108
Core Hole Plugs, 101
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Inspect, continued
Cover and Gasket, 149
Crankshaft, 102, 103
Cylinder Block Casting, 100
Cylinder Bores, 102
Exhaust Manifold Assembly, 113
Flywheel, 113
Gasket Surfaces of Cylinder
Block and Head, 101
Intake Manifold Assembly, 113
Pistons, 106
Piston Pins, 107, 108
Pump Gears, 149
Rings, 106
Tappets, 106
Valve Seats, 111
Valve Stem Guide, 109, 110, 111
Inspection, 100
Inspection of Parts, 100
Install
Bearings, 119, 120
Camshaft, 117
Camshaft Bearings, 117
Camshaft Sprocket, 122
Carburetor, 126
Case Cover Engine Support, 122
Connecting Rod Bearings, 83
Cover, 152
Crankshaft, 119, 120
Crankshaft Bearings, 88, 89
Crankshaft Sprockets, 86
Cylinder Head, 122, 123
Distributor Drive Gear, 151, 152
Engine Accessories, 126
Fan Pulley, 122
Fuel Pump, 126
Gear, 151
Governor Assembly, 126
Idler Gear Shaft, 151
Ignition Units, 127, 128
Manifold Assembly, 123, 124
New Drive Gear, 151, 152
Oil Pan, 83, 124, 125, 126
Oil Relief Valve, 124
Oil Strainer, 124
Springs, 117, 118
Tappets, 117
Thermostat, 124
Timing Chain, 122
Valves, 117, 118
Valve Stem Guide, 111, 112
Water Distributing Tube, 126
Water Pump, 126

L

Limited Storage, 158
Location, 13
Lubrication, 25, 26, 27, 28
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Lubrication,
Bearings, 17, 25
Order No. 1113, 26, 27

M

Major Tune-up Procedure, 39, 40
Manifold, Intake and Exhaust, 113
Manifold Assemblies, 113
Manifold Assembly,

Install, 123, 124

Remove, 92
Measure Camshaft Bearing Wear,

98, 99

Minor Tune-up Procedure, 37

)

0Oil Filter, Remove, 92
Oil Pan, 114
Install, 83, 124, 125, 126
Remove, 81, 82, 90, 91, 92
Oil Pressure Relief Valve, Remove,
92
0il Pump
Assemble, 151
Disassemble, 145
Install, 126, 127
Remove, 90
Oil Relief Valve and Thermostat,
Install, 124
Oil Seal, 116
Oil Strainer, 114, 115, 116
Install, 124
Operating Controls, 16
Operating in Cold Weather, 22
Operating in Hot Weather, 22
Operator Maintenance, 30
Organizational Maintenance
Services, 33, 34, 35, 36

P

Packing Shaft, 36, 37, 66, 67, 68
Parts,
Cleaning, 100
Inspection, 100
Performance Inspections, 38
Piping, Connect Pipe Lines, 14
Discharge, 14
Suction, 14, 15
Pistons,
Assemble, 121
Inspect, 106
Replace, 83, 84, 85
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Piston Assemblies,
Install, 121
Remove, 95
Piston Pins, 106
Fit, 107, 108
Inspect, 107, 108
Piston Rings, Fit, 107
Preservative Coating on New
Parts, 117
Preventive Maintenance Services,
30, 31, 32
Priming, Pump, 17
Pump
Bearings, 25, 26, 27, 28
Disassemble, 54, 55, 56, 57
Priming, 17
Reassemble, 62, 63
Specifications, 3, 5
Trouble Shooting, 17, 153
Pump Gears, Inspect 149

R

Radiator, Remove, 72
Ramsey Coupling,
Disassemble, 61
Reassemble, 52, 53, 54
Servicing, 51
Reassemble
Engine, 116
Pump, 62, 63
Ramsey Coupling, 52, 53, 54
Rotating Element,
60, 61, 62, 63, 64, 65, 66
Stripped Engine, 117
Records, 1, 2
Reface Valves, 112, 113
Remove
Air Cleaner, 92
Bearings, 95, 96, 97
Bellhousing, 99
Breather Pipe, 92
By-Pass Assembly, 86
Camshaft, 97, 98
Camshaft Bearings, 99
Carburetor, 89
Check Pump Gear, 148, 149
Cylinder Head, 92
Connecting Rod Assembly, 95
Crankcase Ventilator, 92
Crankcase Bearings, 87
Crankcase Flywheel, 95, 96, 97
Distributor, 134
Elbow Assembly, 86
Fan Belt, 86
Fuel Pump, 90
Gear Assembly, 148, 149
Generator, 89, 90
Governor Assembly, 89
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Remove, continued
Ignition Units, 90
Manifold Assembly, 92
Qil Filter, 92
QOil Pan, 81, 82, 90, 91, 92
Qil Pressure Relief Valve, 92
0Oil Pump, 90
Piston Assembly, 95
Pump Drive Gear, 148, 149
Sprockets, 92, 93, 94, 95
Starter, 89
Tappets, 97, 98
Thermostat, 92
Timing Chain, 92, 93, 94, 95
Valves, 92
Water Distributing Tube, 90
Water Pump, 86, 90
Repair
Crankshaft, 102, 103
Cylinder Block Castings, 100
Cylinder Bores, 102
Instructions, 51
Replace
Core Hole Plugs, 101
Valve Seat, 112
Reports, 1
Ring
Inspect, 106
Replace, 83, 84, 85
Rotating Element,
Disassemble, 57, 58, 59, 60
Reassemble,
60, 61, 62, 63, 64, 65, 66
Rotation, 15

S

Select Proper Piston Ring Set, 106
Service Adjustments, 36
Service Ignition System, 42
Services,

After-Operation, 31, 32

Before-Operation, 30, 31

During-Operation, 31
Servicing,

Impeller, 57

Ramsey Coupling, 51

Wearing Rings, 57
Shipment, 158
Spark Plugs, 137

Adjust, 43

Clean, 43

Test, 43
Specifications,

Engine, 5, 6

Pump, 3. 5

Timing, 42, 43
Springs,

Clean, 108

Inspect, 108

Install, 117, 118
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Sprockets, 105
Remove, 92, 93, 94, 95
Replace, 85, 86
Sprocket to Crankshaft, Assemble,
118
Starter, Remove, 89
Starting Motor, 128, 129, 130
Starting Pump, 22
Stopping Pump, 21
Strainer, 114

Tappets, 104
nspect, 105
Install, 117
Remove, 97, 98

Test,

Compression, 41, 42
Valve Springs, 111
Thermostat, Remove, 92

Timing,

Adjusting, 43
Specifications, 42, 43

Timing Chain, 105
Install, 122
Remove, 92, 93, 94, 95
Replace, 85, 86 -

Tolerances and Clearances,

154, 155, 156, 157

Tools, 7, 8

Trouble Shooting,

45, 46, 47, 153, 154

Tune-up
Major, 39, 40
Minor, 37

U

Unpacking and Care of Parts, 9
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v

Vacuum Test, 38, 39
Valves,
Clean, 108
Inspect, 108
Install, 117, 118
Remove, 92
Valve Seat, Replace, 112
Valve Seats, Grind, 113
Inspect, 111
Valve, Springs,
Inspect, 111
Reface, 112, 113
Test, 111
Valve Stem Guides,
Clean, 109, 110, 111
Inspect, 109, 110, 111
Install, 111, 112
Remove, 111
Valve Tappets, Adjust, 41
Voltage, Regulator, 132, 133

w

Water Distributing Tube,
Install, 126
Remove, 90

Water Pump,
Install, 126
Remove, 90

Wearing Rings,
Servicing, 57
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