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INTRODUCTION 

TM 9-1786A 
1-2 

.. -.. ,,~ 
Scope . . ....... . . . . . ..... . ................. .. ..... . . . 1 
FSMWO and major unit 8

00embly replacement record . . . . 2 

I. SCOPE. 

H. The instructions contained. in this manual are for the infonna­
tion and guidance of personnel charged with the maintenance and 
repair of the Continental model R6572 engine, cooling system, 
fuel system, clutch group, and propeller shaft for the l3.ton, high­
speed tractor MS. These instructions are 8upplemen~ to field 
and technical manuals prepared for the using arms. This manual 
does not contain information which is intended primarily for the 
using arms, since such information is available to ordnance main­
tenance personnel in loo-series TM 9-786. 

h. This manual contains a description of, and procedure for, 
dis8 Qembly, ill8pe(:tion, and repair of the engine. cooling system, 
fuel system, clutch group, and propeller shaft for the I3-ton, high­
speed tractor M5. 

c. TM 9·786 contains vehicle operating instructions and main­
tenance instructions. 

tI. TM 9-1786B contains maintenance and repair information 
for the transmiasion, differential, electrical system, air system, 
suspension, and body. 

e. TM 9-1825A contains maintenance and repair information 
for the electrical equipment. 

f. TM 9-1826C contains maintenance and reparr information 
for the carburetors. 

g. TM 9-1828A contains maintenance and repair information 
for the fuel pump. 

h. TM 9-1829A contains maintenance and repair information 
for the speedometer and tachometer. 

2 . FS:\1"WO AND 'IAJOR UNIT ASSE'IDL.Y 
REPL.ACE'IENT RECORD. 

ft. Description. Every vehicle is supplied with a copy of AGO 
Form No. 478 which provides a means of keeping a record of each 
FSMWO completed or major unit Apembly replaced. This form 
includes sp8ce& for the vehicle name and U. S. A. Registration 
Number, lIl8tructions for use, and information pertinent to the 
work accomplished. It is very important that the form be used 
as directed, and that it remain with the vehicle until the vehicle is 
removed from service. 

b. Imltructions (or Use. Personnel performing modifications 
or major unit Assembly replacements must record clearly on the 
form a description of the work completed, and must initial the form 

• Or •. 1<. 
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AND 'ROPELLER SHAn FOR 13 ·TH, HIGH·SPEED TRACTOR. 

in the colnmD8 provided. When each modification is completed, 
record the date, hours and/or mileage, and FSMWO number. 
When major unit 8 ~lDbliea, 8Uch as engines, transmissions, and 
transfer NIPS are replaced, record the date, hours and/or mileage, 
and nomenclature of the unit 8 em!!l" Minor repairs and minor 
parte and aocE55ory replacements n not be recorded. 

c. Early Modification.. Upon receipt by a third or fourth 
echelon repair facility of a vehicle for modification or repair. 
maintenance pe!'JOnnel will record the FSMWO numbers of modi· 
fications applied prior to the date of AGO Form No. 478. 

6 
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CHAPTER I 

ENGINE MODEL R6S71 

Section I 

DESCRIPTION AND DATA 

,,-- .. d . ...,...,cnptlon an operation ......... . ... . ... . ... ...... . . 
Data . ..... .... .............. " ................ : ... . 

3. DESCRIPTIO~ AND OPEItATIO~. 

3 
4 

a. Description. The engine used in the 13-ton, high-speed 
tractor M5 is a Continental Model R6572. It is a 6-cylinder 
in-line, 4-cycle. valve-in-head. liquid-cooled gasoline engine of 
conventional design. The cylinders and crankcase are cast in one 
unit, and are both referred to a9 the crankcase. The engine is 
equipped with two downdraft carburetors and one distributor. 

h. Identification. 

(1) SERIAL NUMBER. The engines are numbered consecutively 
from 1,000 up. The number is stamped on a name plate located 
on the front left side of the crankcase. 

(2)' REFERENCE. The cylinders are numbered from front to 
rear; No.1 cylinder is the one nearest the fan end of the engine. 
The front of the engine (fan end) is instaUed toward the rear of 
the vehicle. However, even though it is installed this way, the 
fan end is always referred to as the front, and the flywheel end as 
the rear, to conform with automotive practice. The carburetor 
side is referred to as the right side of the engine, and the distributor 
side as the left side of the engine. 

c. Acctlssories. The two downdraft carburetors, intake and 
exhaust manifolds, carburetor shut-off solenoid , coolant outlet 
header, and generator are mounted on the right side of the engine 
(fig , 2), The fuel pump, air comprC33or, ignition coil, spark plugs, 
starter. diatributor, governor, two oil filters, oil scavenger pump, 
oil cooler, oil level gage rod, crankcase breather air cleaner, and 
coolant inlet header are mounted on the left side of engine (fig , 3). 
Removal of all accessories, except the governor, is covered in 
TM 9-786. Maintenance and repair of accessories is covered in 
other chapters of this manual and in other TM's. Refer to chapter 
1. paragraph 1, e, f. g, and h for the number of manuals and the 
acceaaories they cover. 

d. Operation, The model R6572 engine is of the internal­
combustion type, using gasoline as fuel , and designed to .operate 
on the four-stroke cycle or " four-cycle" principle. This means that 
four strokes of the piston are required to complete a cycle of 
operation. Starting with the intake stroke, the piaton moves 

7 
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INTAKE EXHAUST 

~bS • .c _' r I. $II ,I. 
-

INTAKE I J I EXHAUST 

.... 1'0 20737 

• 

down with the intake valve open (fig. 4). The downward move· 
ment of the piston creates a partial vacuum in the cylinder and 
intake manifold. and thus draws in a mixture of air aDd gMOline 
vapor from the carburetor. At the bottom of the intake stroke, 
the intake valve cinM. The piston then moves up with both 
intake and exhaust valves cloeed (fig. 5). The upward movement 
of the piston comprUSe3 the miIture into a very small space in 
the heed of the engine. At the top of the oompH ; 'ion stroke, a 
spark occurs at the spark plug (fig . 6) igniting the mil:ture. causing 

10 
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INTAKE I I EXHAUST 

I ... PO 207S1 

Fi,u •• 6 -Pew.- 51, .... . 

INTAKE t EXHAUST 

I" ~D 201:tt 

Fig_,* 7 - [ .. ha .... , Sf • . !. 

it to exp.aod. The expansion of the air and g880line vapor mixture 
CoI0C8 the · piston down on the power stroke. The power is trans­
mitted through the connecting rod to the crankshaft. When the 
piston reaches the bottom of the power stroke, the emaU8t valve 
opens. The piston then moves up, forcing the bUrned gAp ' n; out 
through the open exhaust valve (fig . 7) into the exhaust manifold . 
From there the burned ,8 EE are expelled through the muffler. 
The above cycle of operations is repeated in each cylinder in 
accordance With. firing order 1-&.a.s..2-4. 

tI 
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·1. UATA. 

a. Gene,. .. 1. 

Make ... . ... . _ ... .. , . ...................... . ... . Continental 
Model .. _ ... . .. .. ....... .. .. . . " ..................... R6572 
Type ... . , , ......... ... ........ valve-in-head. cylinders-in-line 
Cooling .. . .............. . ............. ......... ...... liquid 
Number of cylinders ... . .......... , ........................ 6 
B_..4N ~. 
Stroke ....... .. .... .. , . . ...... . . . . . . . . . ... , ........ 5% in. 
Displacement .. , ...... . .. , . . ..... .. ... , ......... 571.7 eu in. 
Firing order (from fan end), ...... . ..... . ........ . . 1-5-3-6-2-4 
Serial No . .... . ...... _ . . .. . , .. , . .. . .. , .. . . . .. . .. , ... 1,000 up 
Serial No. location ... . ................ . .. left side of crankcase 
Weight with acccsories (lese clutch) . ... .. . . . .. ......... 2026lb 
Weight bare ..... , .. . . .. . .. , ... " . . .............. . ..... 1500 lb 
Horsepower at 2,900 rpm (stripped engine) .... . . ........... 235 
Maximum torque (1,600 rpm) .. , ..................... 490 ft lb 
S.A.E. rated horsepower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 54.2 
Compression ratio . . .. , , .. . . .. . . . . • . . . . . . . . . . . .. .. , .. 6.5 to 1 
Crankcase capacity . . ...... , ........ . ..... " ....... , ... 17 qt 
Oil filter capacity . ... , .... , ... , ........... . .... . .. . , ... 5 qt 
Total capacity .. , .. . ..... . .................. . ..... . .. . . 22 qt 
Direction of rotation (from flywheel end) 

Camshaft . .. . .... . ...... , . . .. , . , . ... . , ......... . c1ockwise 
Crankshaft . ... . ... .. , .. . . ................ counterclockwise 
Starter .. .. . . .... .. . ... .. ... . . . ... .. . ........... clockwise 
Generator ... , , ... .. . . .. ... .. .. ... . . .. . . .. counterclockwise 
Coolant pump . ... , .. .. . , , .. .. . . . , . . ..... , . counterclockwise 
Air compressor. . , .. . . ......... . ........... counterclockwise 

Ratio of aror ssory drives to crankahaft 
Starter .. .. . , . . .. , ... . . ............ . ....... . . , .. 12.15 to 1 
Generator ..... . " .. , ....... . . .. .... , . . . . ....... 1.14 to 1 
Coolant pump . . . .. . .... .... .. . . .. . ... . .......... . . 0.7 to 1 
Oil pump . . . .. .. . .............................. .. . 0.5 to 1 
Air comprEssor (with new belt) . . . . .. . . .. . ........ ~ . .. 1 to 1 
Air compressor (with worn belt) ......•.. . ..... . ... 0.86 to 1 

Oil pressure (with hot oil) 
2,400 rpm .. , . ... . .. . . ..... . .. . ... .. .. . . . ....... 50 to 55 Ib 
500rpm . . " . .. . . .. " .... . . , ........... . , . . .. 151bmin. 

Type of suspension .. . ...... , . . .. .... , . . , . ...... , .. . .. 3 point 

II 
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Connecting rods numbered , ... ..... ... .. ... ... No. lat fan end 
Installation of rods .... . . , ... .. . . . , , . . . . From top of crankcase _ 
Oil drain valve . ....... .. ....... . . . .. . ..... Left side of oil pan 
Oil drain valve handle .... . .. ... _ .. , ... . ..... . _ .. __ . . Left side 
Oil level gage rod .. , . . ........ . . , ... ......... , .. . . , . Left side 
Oil filler location ... .. .... Engines 1,001 to 1,542 top of rear 

cylinder head cover. Engines 1,543 
and up top of front cylinder head 
cover. 

Oil presellre regulator . . . . . . .. . ... . . ... ........... In oil pump 
Coolant drain location .. _ ........... . Left side at front and rear 
Crated weight . , .. ... ....... . . . . . ... . .. .. .... .. ... . .. 2,594 Ib 
Width ...... .... . .. ... ... . ... . . ... .. . .. . . ..... ... .. 37% in. 
Height ... , ......... .. . ...... .... . .... _ . . . , .... .. . .. 56 -'1 in. 
Length ........ . .... . . .. . ... . .. . . , .... .. . .. . .. .... .. . ,65 in. 

b. Timing Gear!;. 

Type . . ... . . , .. .... .. .... . ......... . . . ....... .. . .... Helical 
Pitch ...... .. .......... _ .. _ . . . .. _ ..... _: ......... 10 degrees 
Width ...... .......... . ... . . . ........ . , ........ .. . .. 1% in. 

c. Intal,,: Valve. 

Make .... ........... , . _ . . . _ . . , . . .. . Toledo Steel,Products Co. 
Material .. ....... .. . . .. . . . . . . ............. , . No.1 Silchrome 
Overall length .. . ..... . ..... . ..... ... , ... . .. , . . .. .... 63~ in. 
Stem diameter ... , .. ... . .. .. ... . • . . . . . . . , .0.4969 to 0.4977 in. 
Head diameter . ... , .. . . . .. _ . .. _ . . . . . ... . . .. ,., ....... 2%t in. 
Seat angle .......... . .. ___ . . _ .... . , . , , . ..... . .. ,. 30 deglees 
Location .... . ..... . . . . . .. . ......... . . .... .. , In cylinder head 
Number in engine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
Opens, before top dead center .. . ..... . .. . , .. .. .. .... 17 degtus 
Closes, after bottom dead center .... .. , .. , ...... .. .. 57 degrees 
Intake period .... .. .. .... . .... . .... ....... , , ..... 254 degtees 

d. Exhaust Valve. 

Make .... ....... ... ..... . . . . . ... . .. Toledo Steel Products Co. 
Material 

Head . ...... .......... . ... . ... .. .... _ . _ .. .. .. T.P.A. Steel 
Stem ....... ... ...... . .. . ........ SAE 3140 (chrome nickel) 

(Stellite seat and Bright Ray coated head) 
Over·alI length .. .. . . . ... .. . .. . . _ ..... .. ......... .... 63744 in. 
Stem diameter . . . ..... . ..... . ... . _ ......... _ 0.494 to 0.495 in. 
Head diameter .... . .... .. ........... _ . .. , . .... _ .... . 1 5~ in. 
Seat angle ... . ........ . _ .... .. . .... ..... , .... .. . .. 45 degrees 

13 Otiov' . 1 ""'" 
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Location ... , ....... . _ , ... _ .................. In cylinder head 
Number in engine .............. , .. , ........ , ....... _ ..... . 6 
Opens, before bottom dead center ..... . . .. , . , . . .... . 59 deg. :?S 

Cloaes, after top dead center .......... _ ... _ ......... 15 degrees 
Exhaust period ................................ , .. 254 degl ees 

e . "'ah-e Ste m Guide!! (Intake and Exhaust). 

Length .... . .................................. , , .... . 3h'e in. 
Outside diameter .......................... 0.8755 to 0.8765 in. 
Inside diameter ........... , ... .. . .. ....... 0.4985 to 0.4990 in. 

f. Vahe TapJHlt Guides. 

Length ... , ............ _ ...... . . . . . . ....... .. . . .... , .2% in. 
Diameter of pilot , , . ... __ .... ......... ___ . ,1.4350 to 1.4365 in. 
Inside diameter _ ....... . . . ... ... .......... 0.6890 to 0.6101 in. 

g. Acccl>soric!j. 

Generator ... ....... , . , . , ................ Delco--Remy 1105906 
Starter ..... , , , .. , . , .. . . ' . . . . .. . , . , , ... .. Delco-Remy 1109123 
Distributor . . . . . . . . . . . . . . . . . .... . .. ..... Delco--Remy 1110170 
Coil . .. , ............ . ...... , . .......... . Delco-Remy 1115253 
Spark Plugs ......... . ' . , .. .. ........ . Champion 5 Commercial 
Air Comprc55or ., .. , . _ . . , .. , . Wagner type KCF No. S-AF-1202 
Carburetor (2) _. _ .. , . . ... ___ . ,. " ... , Zenith Model No. 29-14-

Parts No. 0-10087 
(HOO88 

Oil Filter (2) ... , ... . . . .. _ , , ........ , , . , .. Purolator No. 25788 
Thermostat (4) ...... .. . . . . ....... Bishop & Babock No. 65805 
Governor .......... . .. , . . . . ...... .. ..... . Pierce No. MA-1489 
Fuel Pump . , . , . . . . . ... " ......... ,., . , . ... A. C. No. 1538259 

1. 
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CHAPTER 1 (Conl'd) 

ENGINE MODEL 16571 (Conl'd) 

Section II 

INTO SUBASSEMBLIES 
"""$ .... 

~,,-,-.-.. . .. ................ I.<UJ' instructions ........... . . . ................ . 
Diee mbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

5. PRELDIINARY I NSTRUCTIONS. 

6 
6 

a. Mount Engine On Stand. Before mounting engine on etend. 
engine clutch and clutch gear reduction unit must be removed 8.8 
d ' mibed in paragraph 90 a (18) to (21 ). Mount engine on revolv­
ing stand. Secure front engine support and rear supporta to 
brackets on stand with m cap screws and nuta (fig. 8) . 

• , 
I 

u '0 20740 

b. Clean Exterior of Engine. Thoroughly clean eJ:terior of 
engine with dry-cleaning solvent or steAm. Blow off with com­
PIE? ; ed air after cleaning with dry-cleaning solvent. 

11 
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THROTTLE 

CONNECTING 
ROO UNK 

GOVERNOR 
CONNECTING 

ROD liN!!: SC" .. ,_ ----

GO VERNOR 
THROTTLE LEVER 

GOVERNOR: 
HOUSING 

c . Remove Acct'!SlIDr iel!l. 

(' 
" 

(1) Refer to TM 9·786 for removal of air COmp1E550r, generator , 
starter , carburetors, spark plugs, distributor, ignition coil, carbu­
retor shut-off solenoid, fan belts, oil cooler, oil filters. crankcase 
breather air cleaner, oil level gage rod, fuel pump, ecavenger oil 
pump. coolant pump, and coolant inlet and outlet headers. 

(2) REMOVE GOVERNOR. Cut wire, and remove governor He81. 
Remove six screws and lock washers holding throttle lever oompart­
ment cover to governor body. Lift off' cover (fig . 9). Remove 
connecting rod link screw from governor throttle lever, and dis­
connect connecting rod. link from throttle lever (fig. 9). Remove 
two nuts and lock washers holding governor 8 embly to drive 
shaft housing. Lift off governor (fig. 10). Remove governor con­
necting rod tube. Remove four acrews and lock washers holding 
governor drive shaft housing to crankcase . Lift off housing 
(fig . 11). Remove six nuts and lock washers holding governor 
throttle body 8" embly to intake manifold. Lift body A " embly 
off studs (fig. 12). 

( 
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DRIVE 
SHAFT 
HOUSING 
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I ' Go .a "-Ft',U:.JO- ,,,.0""'11' ..... -,'3M?, 

DRIVE 
SHAfT 

HOUSING 
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VALVE COVER 

, 
INTAXE MANIFOLD 8Aw<a 

CONNECTION 

VALVE COVER 
SltfATHER TUSE 

TUBE 
.... 'D 207 ... 

Figw-a 12 - ' .. '10 ..... Go~ Tho«,leloJy Anlll''''' 

6_ DISASSEM BLY. 

a. Drain Oil From CrankcaAe. Remove drain plug from bot­
tom of oil pan, and drain oil. 

h. Remove Cylinder Head Valve Cover Breather Tube. Loosen 
two nuts connecting breather tube to valve cover breather con­
nection and to elbow at metering valve, and remove tube (fig. 12). 

c_ Remove Intake and Exhaust Manifold with Primer Tube8. 
Remove 16 nuts, .. plain washers, and 11 crabs bolding the intake 
and exhaust manifold 8 -:-mbly to the two cylinder heads. Lift 
off the manifold asaembly and two gaskets (fig. 13). 

d. RemO\'e Cylinder Head Vahe Cover8. Remove four nuts 
and lock washers holding valve cover breather tube connection to 

( 
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HEAD 

cylinder head valve covers, and lift connection off four atuds 
(fig. 13). Remove six screws and plain washera holding two 
cylinder head valve covers to cylinder heads. Lift off covers and 
gaskets (fig. 14). 

- -

FRONT VALVE 
RO Q(ER ARM 

III. 'D 20746 

Figv,.. 14 - R .. nov;,.g R_ Cyliflfzr Hnd Vr:Jv. Covet' 

" ( Or .. " fL", 
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BALL SOQ(,. 

ROCJ(ER ARM SHAFT SUPPORT 

, 
( 

VAlVE aoo:.u ARM SHAFT SUPPORT DOWEL PIN IA '" 20747 

fRONT 

• • 

' i;bi. J6 - ItM ....... FI'OIfI CyfinJer '11 ' 
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VALVE 
COVER 

CRAB 
• 

-

.... 1'0 to74' 

e. Remove Cylinder Heads, Remove three extension head 
lW!ieWB, three a::t: 8CreW8, and six lock washers holding three valve 
rocker ann t supports to front cylinder head (fig, 14). Lift 
off valve rocker arm abaft 9 : embly. Repeat operation, and 
remove rear cylinder head valve rocker arm shaft 8 ' ; embly (fig. 15). 

G UIOE eRAa 

VALVE TAPPET GUIDE IIA ~D 291S0 

fillU" 18 - t.mov.;..g VJv, T·,?" (;vi. 0aI:I 

II 
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VALVE 

VALVE 

GUIDE CRAB 

-

FRONT !NG"" SUPPORT 

OIL VALVE 

OR 

( 

TAPPET 

lA I'D 20751 

FLYWHEEl 

SPEOAL DOU81E END 
SCREW USED 
IN HOt.E 

HANDIHo,,, COVER 
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F;"w. 2J - R.IIIOV~ Se_qQ" Oil Pump leNnI Tuk 

Remove 12 valve actuating ball aocketa and 12 valve stem caps 
from ends of valve stems (fig. 15). Lift out valve push rods 
(fig. 15). Remove 14 screws and plain washers securing front 
cylinder head to crankcase . Lift oft' cylinder head and gasket 
(fig. 16). Repeat operation to remove rear cylinder head and 
gasket. 

f. Remove Valve Tappets. Remove 12 8Ciews and lock washers 
holding front and center valve tappet chamber covers to cylinder 
block, and remove covers (fig. 17). NOTE: Rear chamber was 
uru:ooered when oil cooler housing was rernooed. See TM 9-786. 
Remove six &CleW's and lock washers holding six valve tappet 
guide crabe (fig . 17). Lift off crabs (fig. 18). Lift out 12 tappet 
guides and tappeta (fig. 19). Remove tappets from guides. 

g. Remove Oil Pan. Revolve engine in stand to horizontal 
poeition. Remove 28 ecrews snd lock washers holding oil pan to 
Cf'sukCJIse. Lift off' oil pan (fig. 20). 

h . Remove Scaven ger Oil Pump Return Tube. Remove one 
nut and lock washer holding tube clip to l.TSnkcase. Disconnect 
tube from elbow, and remove tube (fig. 21). Remove return tube 
elbow from crankane. 

( II Or'9",.lfrorn 
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• • • -OR 

I . Remove Oi l Pump_ Remove two cap 8Cl'e-WS and lock 
washers attaching oil pump to crankshaft center bearing cap. Pull 
pump out of crankcase (6g. 22). 

j . Remo,"c Connectine: nod s and Pis ton8. R ...... ove cotter 
pins from connecting rod bolts. Remove two connecting rod bolt 
nuts, and pull off bearing cap and lower half of connecting rod 
bearing (fig . 23). Rotate crankshaft until piston is Bush with. top 
of cylinder block . Tap the connecting rod with a hammer handle 
to force piston out of crankcase 80 that rod and piston 9 embly 
can be pulled out through top of cylinder block (fig. 24). Replace 
cap on connecting rod, and insert connecting rod bolt nuta finger­
tight. Remove remaining five rods and pistone in same manner. 

(., U Or'9",.lfrorn 
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FLYWHEEL HOUSlN' __ ..: 

aUTCH PILOT 

SliDE HAMMER 
("'1.P· 2957) 

FLYWHEEL 
ATTACHING 

CAP SCREWS 

ItA I'D 20757 

fisu. 25 -'CIllO'" ClAdi rIuf I •• ' a (Ie' $ ,.. •• " -.I sr':I, ,,: lWiil' 

, 

k. Remove Flywheel .and Flywheel Hou. inK. 

(1) REMOVE CLtrI'CH Pu..or BBAIUNG. Remove bearing from 
ftywheel with puller and slide hammer (41-P-2957) (fig. 25) . 
IT this puller is not available the bearing can be removed by com­
bining the jaws from puller (41-P.2905-60) aM slide hammer !lid: l:!!e;,:1-P.2957). taking care to avoid dam.Aging thniads on 

(2) ROOVE FLYWHEEL. Remove engine from stand, and Coo 
it bottom side up and croeswiae on stand (6g. 26), or on two b ka 
of wood. Cut and ietnOve three lock wires from sis: ..... ew8 attach. 

. ing flywheel to crankahaft (6g. 25). am cap .... ewa and 
lock waMens attaching 8ywheel to Irut three Bet 
8Uews (~13NC 11: 3) in threaded holes Turn 5Ci8WB alter-
nately until 8ywheel is (Ohm ofl' flywheel out of 
housmg (6g. 27). . 

(3 ) RItIIOVE F'l.YWHEBL HOUSING. 
holding flywheel housing to crankcaF8 . 
points around the rim to pull dowel pins . 

10 nuts from ,tude 
alhlbate 
(60, 28), 

( 
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• 

I. Remove Timing GCllr Cover. Remove 7 cap screW8, 5 nuts, 
and 12 lock waahers attaching cover to crankcaoe. Lift off cover 
(fig. 29). 

( .. Or'9",.lfrorn 
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COlD 

TIMING 
An AOiING 

F;~U4" 30 - S$l •• ,;,;.·,.. •• ~._ .. ·.v Ed" •• 01 C .. ,.d, Tim ;qo GIG. AH, ,lIjil; HlIf «3d: 

CRANKSHAFT TIMING 

seT SCREWS 
3/8-

16 N.C. J" 

\ " 
.. 

( Or .. " fL", 

UNIVE~\lTY Of CALI fORNIA 



PUUER 

aANKSHAfT I I GEAR 

TM 9-1786A 
6 

R, • 32-R.011nia,Ctu' bf, Tiu,',c C.u wifll, ••• 

m. Remove Crank.h.ft and Cam,baft Timing Gears. Pry 
three keys from front end of crankshaft. and alide oft' oil flinge!'. 
Drive edge of camshaft timing gear attaching nut lock away from 
nut (fig. 30), and remove nut. [na el t two set 8CreWfJ (~.16NC-3 
13) in !aped holes ineamehatt timing gear. Tum 8Clewsm against 
front plate, alternately. a few turns at a time, until gear is 
fOioed off caJD8haft (fig. 31). Remove crankshaft timing gear with 
pulIeo- (41-P-2905-ro) (fig. 32). 

D. Remove Crankcase Front End Plale. Remove three cap 
mews and lock washers. holding front end plate to crank .... se. 
Lew; ! 1m end plate from two ring dowels with rawhide mallet, and 
lift off (6g. 33). 

• 

( " 
• 
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f RONT 

TIMING GEAR COVER 
AND fRONT END PlATE I 

PLATE FRONT END PLATE GASKET 
tA. '0 207" 

FigeJ,.. 33 - '.ilMivine' en. ' cc I 10 eM &wi Pfg,. 
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o. Remove C.rnlh.(t. Remove two &ereW8 attaching cam­
shaft thrust plate to crankcau , and remove plate. Pull camshaft 
out throu,h front end of crankcase (fig. 34). Care must be used 
when pulling out camshaft to prevent damage to camshaft buah­
inp in the cranlrcJI"e. 

' n 
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THRUST WASHER 
RETAINING PIN 

, 

CRANKSHAfT fRO NT 
! EARING WASHER 

Fi,we 35 - leftlOvMg ClTIfIIcsltalt "owl BUII ;u, TItrwt We rhr _ Sf.:.,. 

p. Ite m ove C ran k shaf t. Pry crankshaft front bearing thrust 
waaher off retaining pins in front end of (fig. 35). Re-
move crankshaft front bearing thrust shims and tie them 
together to facilitate rea :embly. Remove cap &Clews and 
lock washers attaching rear bearing filler block to crankcass. Lift 

J. 
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ItA "' 107M 

Fj;:;E. 36 -' •• .ovitt Cn:IfIIuItoft 1_ 8.= ing Fillw IIIocl with Oil s.oI 

filler block out of crankcase (fig. 36). Remove two locating dowel 
from filler block (fig. 36). nemove five 9Cl'eWS and plain 

attaching lower half of oil seal to filler block. Pry oil sea! 
off retaining pins. and remove from filler block. Cut and 

remove lock wires from main bearing cap screws. Remove 31 

.. 
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CRANKSHAFT 

CRAN KSHAFT BEA." 

acrews and plain washers holding main bearing cape to crankca5! . 
Lift out eeven bearin~ (fig. 37), Remove lower half of crank­
ehaft bearings from . g caps (fig . 38). Lift crankshaft out 
carefully to avoid " nicking" bearing journals (fig. 39). Remove 
upper halves of crankshaft bearings from crankcarc (fig. 40). 
Remove five screws and plain washers, and remove upper baIf of 
crankshaft rear bearing oil sea1 from cylinder block (fig. 77). 

( 37 Or'9",.lfrorn 
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CHAPTER I (Conl'd) 

ENGINE MODEL R657! (Conl'd) 

Section III 

DISASSEMBLY, CLEANING, INSPECTION, REPAIR, 
AND ASSEMBLY OF SUBASSEMBLIES 

............. 
Crankcase ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Cylinder heads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Rocker arms and rocker ann shaft . . . . . . . . . . . . . . . . . . . . . . 9 
Connecting rods and pistons . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
Crankshaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Flywheel . __ .. . ... . . ................ . ......... . . . ... . 12 
Flywheel housing . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 13 
Timing gears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14 
Front end plate .......... . . . . . , . . . . . . . . . . . . . . . . . . . . .. 15 
Timing gear cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 16 
00_ I. 
Governor drive housing assembly . . . . . . . . . . . . . . . . . . . . . . . 18 
Cylinder head valve covel'8. . . . . . . . . . . . . . . . . . . . . . . • . . .. 19 
Valve tappets .. . ...... .............. .. ... ... ... . . . ... 20 
Valve tappet guides ... . . . . . . . . .... ........... . . . ... . . 21 
Valve tappet covel'8 . . . . . . . . . • .. .. . . . . . ..... . • . . .. . . . . 22 
Valve push rods .. . ..... .. . . ..... .. . . ... .... . . . . . ..... 23 
Oil cooler . . . ...... . .. . . .. . . .. . .. ......... . . . . . . • . . ... 24 
Oil filter and cooler base. . . . . . . . . . . . . . . • . . . . . . • . . . . . .. 25 
Intake and exhaust manifolds . . . . . . . . . . . . . . . . . . . . . . . . .. 26 
Coolant inlet header . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 27 
Coolant outlet header . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 28 
Primer tubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 29 
Camshaft . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . 30 
Damper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31 
Front engine support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32 
Crankcase breather air cleaner . . . . . . . . . . . . . . . . . . . . . . . .. 33 
Crankcase breather metering valve . . . . . . . . . . . . . . . . . . . . . 34 
Oilpump ........................... . . . .............. 35 
Oil drain valve shaft and bracket . . . . . . . . . . . . . . . . . . . . . . . 36 
Clutch pilot bearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 37 
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, 

VALVE PlUG 011 GALLERY 
PIPE PlUGS 

CRANKCASE PLUG 
I" ' D 21111' 

Ficus ... , - 'MIGV;" CnMIrc· 7. CDN llai. PI_ , -
7. CRANKCASE. 

a. Clun. Strip oft' gaskets and 5 raling compound from all sur­
facee. Remove Pipe plugs from oil gallery at both ends of crank­
cue, and remove 10 crankcase core hole plugs (fig . 41 ). Clean 
inside and outside of crankcase with dry-cleaning solvent or with 
sU>Am. CAUTION: Be 8ure to clean oil golkry and water jacket. 
Blowout oil gallery and water jacket with campi :eBed air. Replace 
oil gallery pipe plugs, using joint and thread compound. Replace 
10 crankcase core hole plugs, using new copper asbestos gaskets. 

h. InIJp«t. 

(1) CAllBHAFT BEARlNGS. Measure each of the five camshaft 
bearings. The inside diameter of new bearinp is 2.1240 to 2.1245 
indus. If bearings are worn, replace as dE E L"llbed in subparagraph 
c (1) below. 

(2) CRANKCASE. IIl8J?OCt all surfaces of crankCAse for cracks, 
paying particular attention to top surface of cylinder around the 
bores. Inspect all stude, and replace thoee that are broken or bent, 
or that have stripped threads. Check condition of cylinder head 
dowel pins and front end plate dowel pins. IMpect all milled 
surfaces, and if nicked. or burred, smooth down with a fine file. 
Measure cylinder bores. New bores measure 4.749 to 4.751 inches. 
Taper of 0.001 inch and out-of-round of 0.001 inch is permissible. 
Measure the bores to determine taper and oui-of-round caused by 
wear. Measure the bores approximately 1 inch below top sunaoe 
of crankcPF !, and 818(1 near bottom of bore. IMpoct bores for 
ecoree. If bores are worn or &COred, refer to subparagraph c (2) 
below for refinishing. 

( 
., 
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DtSASSlMaLY, CLEANING, '"SPI(noM, ."AI., AND 
ASllliMLY OF SUIASSlMIUlS 

CAMSHAFT 
I 

U. I'D 20n, 

• 

.... I'D 20777 

Figu •• 45 - .. tall., R_ C .. JIZ:JI lua'Nu!g up CEJran Plug 
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lA PD 20771 

c. Rebuild. 

(1 ) CAIl8HAPT BBAlUNG REPLACEVBNT. Uaing e' bar, knock 
out rear camshaft bushing expansion plug (6g. 42). Using Berne 
bar and camshaft bushing replacin&l~l (fig . 43), knock out five 
camshaft bushings (fig. 44). N : The camshaft bushing 
replacing tool is made from cold rolled 8kel to dimemloll8 shnwn 
in /J(ure 43. Replace t'ive bushings with the same tools {fig. 44). 
making certain that oil holes in bushings line up with oil holes in 
the bushing bores. Note that center bushing has a large opening 
in aide to clear distributor and oil ~p drive gear. Line-reem all 
five bushinp to 2.1240 to 2.1245 inchee. Install a new rear cam­
shaft bushing expansion plug, eire 2~ (fig. 45) UAing joint 
and thread compound. 

(2) CYLINDER BoRES IN CRANKCASE. Worn or scored bores 
should be rebored and honed for oversize pistons. Pistons and 
rings 0.020, 0.300, and O.D40-inch oversize are available. TIte 
first time an engine is overhauled the. bores will usually clean 
up at 0.020 inch oversize. For O.02O-inch oversize pistons, finish 
the bore to 4.769 to 4.771 inchee. Second reborinf will require 
0.030- or o.04Q·inch oversize pistons. For O.03O-mch oversize 
pistons, refinish bores to 4.779 to 4.781 inches. For O.04O-inch 
oversize pistons, refinish bores to 4.789 to 4.791 inches . .. 

( Or .. " fL", 
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DISASSIMILY, CLEANING, INSPECTION, RUAIR, AND 
ASSEMILY OF SUIASSIMaLIES 

8. CYU~D[R HEADS. 

B. Di!!ls""emble. Place cylinder head on its side on bench. Place 
valve lifter (41. L.1408) in position on valve (fig. 46). Head of 
valve lifter ratchet arm should be against head of valve, and 
spring clip arm of lifter should slide over valve spring retainer on 
other side of head. Rotate ratchet knob on lifter until arms of 
lifter contact head of valve and spring retainer. Depreas lever of 
lifter and compnc valve spring. Remove valve spring retainer 
locks and release valve lifter. Remove valve spring retainers and 
valve springs. Remove oil guards and oil guard gaskets from 
intake valves. With a screwdriver, pry snap rings (rom valves. 
Remove valves and \llace them in numbered holes in a board to 
facilitate rea55 embly m proper ports. 

b. Clean. 

(1) CYLINDER HEADS. Strif. off gaskets and sealin.!!: compound 
from all machined suriaCO'!l8. C ean cylinder head with dry-cleaning 
solvent or steam. Scrape the carbon from the combustion chambem. 
Clean inside diameter in valve guide with a valve guide cleaner. 
Rotate cleaner in guide several times until all carbon, gum , and 
other foreign material is removed . 

(2) V ALVEe. Remove carbon and gum from heads and stems 
of valVE!f' with a wire buffer. 

(3 ) VALVE SPRINGS, RETAINERS, LOCKS, AND OIL GUARDS. 
Wash valve springs, retainers, locks, and oil guards in dry-cleaning 
solvent. 

c. Inspect. 

(1) CYLlNDRR HEADS. Examine all surfaces of cylinder head 
for cracks, particularly around valve seats and around edges of 
combustion chamber. N:OTE: Craclu.1i heads sMuld be discarded . 
Examine valve seats and exhaust va lve sea t inserts. Refer to 
subparagraph d (1 ) below for reconditioning of valve seats. 

(2) V A.1.VES. Inspect valves for burned seats and bent stems. 
Discard valves with bent stems or badly burned seats. Check 
diameter of valve stem. New exhaust valve stems measure 0.494 
to 0.495 inch. New intake valve stems measure 0.4969 to 0.4977 
inch. 

(3) VALVE SPRINGS. Measure free length of valve springs. New 
springs are 2 % inches long. Check springs in spring scale. New 
outer springs check 70 pounds, plus or minus 2 pounds, and new 
inner springs check 35 pounds, plug or minus 2 pounds, when 
comprTed to a length of 2!,i inches. Discard springs which fall 
below these limits. 

(4) VALVE SPRING RETAINERS AND LocKS. Examine retainers 
and locks for wear, and discard any parts showing excessive wear. 

(5) VALVE GUIDES. With a suitable plug gage, check inside 
diameter of valve guides. New valve guides measure 0.4985 to .. 
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ACTUAST~'~"~G'T _______ ~ 
SALL • 

STEM 

SPRING 

SPRING 
RETAINER to<:<----

STEM Oil 

OUTEII 

SPRING 

VALVE 
GUIDE 

INTAkE VALVE 

ARM 

PUSH 

(' 
I 

.... I'D 2077' 

Fjg~,. 41 - en" S,,'ru 01 ' , '. VoW. .. . .. 11" 'If 

0.4990 inches. Refer to subparagraph d (3) below for replacement 
of worn valve guides. 

d . Rehuild ( Reco ndition). 

(1) CYLINDER HEAD. Replace an broken, bent or damaged 
studs. Smooth all nicked or burred machined surfaces with a file. 
Recondition seats wit h 8. valve seat grinder. The a ngle of intake 
valve seat is 30 degrees, a nd exhaust valve seat angle is 45 degiCes. 
Exhaust valve seats have hardened inserts. If inserts are cracked 
or worn excessively, they must be replaced . Refer to subpara­
graph d (4) below for replacement of valve seat inserts. 

(2) VALVES. Reraee the valves on a valve-refacing machine. 
The angle on intake valve face is 30 deg. OO6. The angle of the 
exhaUBt valve face is 44 deglees. NOTE: This is 1 degree different 
from the exhaust uaWe seat angle in the Mad, and is lermai an inter­
ference allgle. A t high temperatures it provides a betler seal than a 
lXJiue seat and value face machinai at the same allgle . .. 
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STEM 
SPRING 

SPRING RETAINER 

STOP SNAP ;--~ 

VALVE STEM ­
GUIDE 

EXHAUST 

VALVE SEAT _ 
INSERT 

ADJUSTING 
ROCKER 

PUSH ROO....." 

CYUNOER HEAD 

1 

Fitll,.. 48 - Ctvu-Secfion M bllau,' VoN. A .. ·mhIy 

{3l VALVE GUIDES. Place head bottom side up, supported by a 
piece of wood at each end. Drive old J}lides out With a Ji-inch 
drift. Replace new guides with same dnft. Drive intake gwde in 
until eru;l of guide is 1'~ inches from face of valve seat (fig . 47). 
The emaust valve guide is driven in until end is 1 % inches from 
valve seat (fig. 48) . After installing guides, ream to 0.4985 to 
0.4990 inches. Valve seats should always be refinished after new 
guides are installed . Refer to step (1) above for refinishing of 
valve seats. 

(4 ) VALVE SEAT INSERTS. Remove cracked or worn inserts wit h 
8. valve seat puller. Rearn insert recess to receive O.OlO-inch 
oversize insert. NOTE: A standard insert slwuld never be used as 
a replacement insert, as it will fWt remain t~ht in service. The 
l ece55 should be reamed to 2. 1980 to 2.1985 mches for O.OI0-inch 
oversize insert. Place new insert in d ry ice for several minutes. 
The chilling of insert will reduce its diameter , and permit it to be 
driven into recess. Drive inSE:rt carefully into place with driver of 

( 
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proper size. Make certain that insert is 8e8.ted firmly in bottom 
of ree: 33. Roll or crimp edge of recs55 over top edge of insert. 
Grind valve seat to COllect 45-deglee angle. 

Assemble. Place va lves ' head , and lap in place. 

blue paste in oil on 
its seat to check for effective 
in place in valve stem groove. 
locks in position on valves (figs. 
valve retainers are much Uunner 
straight j tteS$ for the lock, wherecu 
recess for lock. The exhaust valve 
inJake locks sides, 
Assemble . oil 
Place valve 
DePlE 55 lifter 
lifter lever, and remove 

SHA,n 

valve seat grinding 
very little lapping 

thin coating of 
bounce valve on 

atop snap rings 
retainers, and 

The e:chaust 
and have 

-

valves. 
a above), 

RoI .... 
;;; 1 valves. 

ARM SHAFT SUPPORT 

U. 1'0 20711 

Figure 49 - Rock.,. AmI snuh Compa"'''' 

9. ROCKER ARM S AND ROCKER AH;\I SHAFT. 

a. DistlS8e mble. Remove hexagonal.headed oil plug ~wed 
into each end of rocker ann shafts (fig. 49). Slide two short epnngB, 

( 
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two long springs, three rocker ann aupportil, and aill: rocker anne 
from shaft (fig. 49) . 

b. Clea n. C1E'.8.n all parts of rocker" arm ahaft assembly in 
dry-cleaning solvent. 

c. In spec i . 

(I) ROCKER ARM SHAFTS. Examine rocker arm shafts for wear. 
H shafts show signs of wear. check with micrometers. A new ahaft 
measures 0.9680 to 0.9687 inches. 

(2) ROCKER ARMS. Measure rocker a rm bushing with a plug 
gage. New bushings mf''iStue 0.9687 to 0.9692 inch. Refer to 
subparagraph d (1) below for replacing worn bushings. Examine 
valve actuating ball for wear. Refer to subparagraph .1 (2 ) below 
for replacement of worn ball. Examine tappet adjusting screw 
and nut. If worn or damaged, replace screw and nut. 

VALVE ROCKER ARM Wl1rH WSHING 

1- 1/16 
OlAMETER 

ROO:ER 

" •• 1'0 l 0712 

Figure 50 - Lh .. Up 

IwJWtg Oil ,Ie "-

in VaI"e /lodr., Arm 

I. ~D 2'0711 

F~ 5' - R_v;..g Valve Itocl~ Arm JuMing 
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(3) RocKER ARM SHAFT SUPPORTS. Examine supports for 
cracks. 

(4) ROCKER ARK SHA" SPRINGS. Measure free lenJth of 
rocker arm shaft springs. Long spring should measure 3U lOches. 
Short spring should measure Ja,f inch. 

PUNCH __ 

Figu,.. 52 - 'emoviltg Valv. ,_Ie.,. Arm SoIl 

d . Re l.ai r. 

(1) "'g. ARM BUSH INC. 
hole in rocker , 

With 8 punch. make 8 mark on 
directly in line with oil hole in 

. driveout buahing (fij{.51) . 
making certain that oil hole 

punch mark on rocker arm. 
rocker arm is chamfered: The 

C""m chamfered side. Ream bushin g 

bushing (fig. 
Drive in new 
in bUBhin~: ,.nd 

(2) ROCKER ARM BALL. Place rocker ann in a vise, and drive 
out rocker ann ball ( fig. 52). Drive in serviceable ball with a 
lead hammer. 

e . As_mble. Assemble plug wit h new gasket a t one end of one 
rocker arm ahaft (fig. 49). Aseemble rocker anus, springs, and 
supports on shafi in the order shown in figure 49. Aseemble plu g 
with new gasket a t other end of shafi, and tighten. Use same 
procedure to BE? emble other rocker arm shaft . 
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PISTON PIN RETAINING RING 
I 

ROO CAP 

ROD 

( 51 

CONNECTING 

ROD 

"N 
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PISTON 
COMPESSION 

IUNGS ­
T "PElt 
FACE 

PISTON OIL_c::C=:"':-::» 
RING " 'NCH , . . ~ PISTON Olt 
RINGJ(.INCH"c. :.::> 

I 
PISTON PIN ____ J 

_~. ~'STON PIN / 

RETAINING RING 

BU5HING--

CONNECTING 

BEARING CAP .. 
ATTACHING PoOll 

:;;:-~.­
BEARiNG -

CA"," p,-. U 
BEARING CAP-" ;;;;;;i""""": 
ATTACHING BOLT NUT "r:J -. COTTER PIN 

Roll 1'0 207.7 

Fi"u~ 55 - Pi,fotJ oM Conneding Rod CompclI"IIIk 

ll. Di,.a .... t:llIhle. Remove piston rings with 8 piston ring 
remover and replacer. Remove two piston pin retaining rings 
rrom piston pin hole in piston (fig . 53). Support piston on wood 
blocks, and drive out piston pin with l Ys-inch drift (fig. 54 1. 
Remove nuts and bolts attaching cap to connecting rod , and lift 
off cap. Tap rod and cap on piece of wood to knock out bearing. 

h. Cielll1 (fig. 55 , . Clean all parts with dry-cleaning solvent, 
and dry with compresred air. Scrape carbon from head of piston. 
C lean ring grooves with piece of riston ring ground to 8 chisel 
edge, or with a groove-cleaning too . 
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e . Inl;lpect . 

(1) PISTONS. Check pistons carefully for cracks or other 
damage. With a suitable plug gage, check piston pin hole. Hole 
in new piston measures 1.4998 to 1.5000 inchee. The piston is 
tapered and oval.ground. It should be checked by inserting it 
into the cylinder block with a O.OO7· inch thicknees gage (41.G-407) 
attached to a spring SCAle (fig. 56), The gage should pull out with a 
scale reading of 10 to 15 pounds. 

(2) CONNECTING RoDS. Inspect connecting rods carefully for 
cracks; nicks, or burs. Check for straightnees, and discard rods 
that are bent. Check piston pin bushing with a suitable plug gage. 
Bushing should measure 1.5003 to 1.5005 inches. 

(3 ) PISTON P INS. Inspect pins for nicks or burs. Measure 
diameter with a micrometer. New standard pins meagure 1.4998 
to 1.5000 inches. 

d. Repair. 

(1) PISTONS. Pistons that are in good condition except for pin 
fit may be reconditioned by fitting oversize piston pins. Piston 
pins 0.003 and 0.005 inch oversize an! supplied. For O.OO3-inch 
OVenDze pin, hone piswn pin hole w 1.5028 w 1.5030 inches. For 
O.OO5-inch oversize piswn pin, hone piswn pin hole w 1.5048 w 
1.5050 inches. When OVer8lze pins an! used, bushing in connecting 
rod must be honed as described in step (2) following. 

( 
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(2) CONNECTING RODS. If old pistons are being used with over· 
size piston pins, .. 1.5035 inches for 
O.OO3-inch oversize . oversize pins, hone 
bushing to 1.5053 new pistons are installed 
and piston pin bushings are worn, new piston pin bushings 
and new standard piston pins. With a suitable size drift, drive out 
piston pin bushing. Press in new bushing with two oil holes at right 
angles to rod, and with open ends of inside oil grooves toward top 
of rod. Hone bushing to 1.5003 to 1.5005 inches. Piston pin should 
be 0.0003 inch loose in connecting rod piston pin bushing. 

e. Assemble. Heat piston in water to ap{lfoximately 160°F . 
Position piston over rod so that piston pin hole In rod lines up with 
hole in piston. Push piston pin into place, and install new piston 
pin lock rings (fig . 53). Place piston rings in their proper grooves 
(fig. 55), using a piston ring removing and replacing tool. 
CAUTION: Always use new rings when installing !u?w pistons. 
Be sure to install compression rings with side marked "TOP" toward 
head of piston. 

II. CKA~KSHAfT. 

a. Clean. Wash crankshaft in dry-deaning solvent, and dry off 
with comprefSed air. Clean all oil holes with wire brush. 

h. Inspec t . Inspect all journals for cuts and scores. Examine 
flywheel flange and front end of shaft for nicks and burs. Check 
the main and connecting rod journals with a micrometer. The 
crankshaft bearing journal diameter of a new crankshaft is 3.249 to 
3.250 inches. Connecting rod journal diameter is 2.999 to 3.{K)() 
inches. Check the diameter of the journals at the ends and the 
middle for taper, and at several points around the shaft for out-of­
round. Journals that are out-of-round, tapered more than 0.003 
inch, or badly worn or scored, should be reground . Refer to 
subparagraph c below, for grinding. 

Crankshaft 

from 
For 0.010 inch undersize connecting rod bearings, grind the shaft 
from 2.989 to 2.990 inches. The desired size is 2.9895 inches. For 
0.020-inch undersize rod bearings, grind shaft 2.979 to 2.980 inches. 
The desired size is 2.9795 inches. 

12. FL YWHEt: L 

II. Clean. Clean flywheel with dry-deaning solvent. and dry 
with compressed air. 

h. In!!lpect . Check crankshaft flange contact face of flywheel 
for nicks or other damage. Examine ring gear for worn or broken 
teeth. If ring gear is damaged, refer to subparagraph c (1) below 

54 Dr, ,I<. 
• UNIVElII!T'I' Of {AlIfORNIA 



TM 9-1786A 
12·15 

DISASSEMILY, CLlANING, INSPECTION, REPAII, AND 
ASSl:M8L Y OF SUI"SSEMILIlS 

for replacement. Examine nine clutch 8tUd,s for damage. Check 
condition of six flywheel dowel pins. Inspect clutch surface for 
scores and heat checks. Refer to subparagraph c (2) following for 
refinishing clutch face. 

c. Rebuild. 

(1) RINC GEAR. Drive old ring gear off with a drift and hanuner. 
Place the flywheel, clutch side down; on a bench. Heat new ring 
gear evenly all around to 560"F to 570"F. Place on flywheel with 
chamfered side of teeth upward. Drive ring gear onto flywheel 
until it fits tightly up against the shoulder on flywheel all around. 
Let the ring gear cool in air. 

(2) FLYWHEEL. Mount flywheel with damaged clutch surface 
on a lathe, after removing clutch studa. Take a very fine cut off 
the entire rear face of the flywheel. NOTE: Cut just deep eTWush 
to smooth the clutch surface. Polish clutch surface. Reinstall 
clutch studs, allowing them to extend 2 inches from clutch face of 
flywheel. Vee new studs if old ones are bent, or have damaged 
threads. Replace any damaged flywheel dowel pins. 

13. FLYWH..:.:t HOl:SI:"i(;. 

a. Clean. Wash tlywhee~ housing with dry·cleaning solvent, 
and dry with comprcsed air. 

b. Ino;l)ec l . Inspect all surfaces for cracks, and disclll"d cracked 
housings. Check machined surfaces for nicks or burs. 

c. Hcpair. 
with a file. 

Smooth down nicks or burs on machined surfaces 

14. TI:\II~G GEAI{S. 

a. Clcan. Wash gears with dry-cleaning solvent, and dry with 
comprepsoo air. 

h. Inspect. Examine all surfaces for nicks and burs. Inspect 
teeth for wear, and replace all gears if any teeth are worn. 

e. Rep.ir. With a fine file, smooth nicks on face and teeth of 
ge!UrS. • 

15. FHONT E~l) PLATE. 

a Cle.n. Strip off gaskets and sealing compound. Wash plate 
with dry-cleaning solvent, and dry with compressed air. 

h. Illllpeet. Check plate for flatness . Replace plate if badly 
bent. If slightly bent, refer to subparagraph c following for repair. 
Inspect all surfaces for nicks or burs. 

c. Repair. Place slightly bent plate on a flat surface, and 
straighten with a rawhide mallet or lead hammer. Smooth all 
nicks and burs with a fine file . 
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16. TI~IING GEA-R COVER . 

•. Clean. Strip'oft' all gaaketa and sp sling compound. Remove 
felt seal in crankshaft bore. Wash cover with dry-cleaning solvent, 
and dry off with comprTed air. 

h. In~t. Eu.mine all surfaces (or cracks. Replace cracked 
cover. Inspect all machined surfaces for nicks and burs. Check 
condition of oil seal, and replace if worn or damaged. Refer to 
subparagraph c below for replacement. 

c. Repllir. Smooth all nicks and bure with a fine file. Toreplace 
damaged seal, place gear cover, with crankcase contact surface up, 
on bench, and drive out oil seal with drift and hammer. Turn 
cover over, and drive new seal into place with the edge or lip of the 
leather facing down. 

OIL 

MAGNETIC DRAIN 

OIL OlAlN VAlVE ASSfMaLY 

REAR 

"'MO' 

fRO NT SCAvENGER Oil PUMP 

'igue. $' - "_IIO~'" Seerv,n"'f Oil Pwc;,,,, Se". m 
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Fi.-,. 59 -'_w-;'" Oil DI< " Volve A .. ,n,1 ~, 

OIL DWN VALVE 
HOUSING GASKET OIL FILTER TUBE FITTING 

DRAIN 
HOUSING 

Figure 60 - ' •• N .... Oil 0.. " V.,. From Oil D.. " Volv. Hout.Mg 

17. OIL PAN. 

iii . DiSQse mblc. Remove eight nuts and lock washen, and lift 
off hand-hole cover (fig. 57). Remove eight nuts and lock washers, 
and lift off front scavenger oil pump 8Ci een (fig . 58). Use eeme 
pnx:edure to remove rear screen. Remove four nuta and lock 
waMen, and lift oft' oil drain valve anmbly (fi~. 59). Remove oil 
drain valve from housing (fig. 60). Remove oil drain valve from 
housing nut (fig . 61). 

57 
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-

OIL VAlVE 
HOUSING NUT 

O IL 
D ..... N 

.... PO 20793 

Figutw 61 -It_v" Oil Ora ', V"" Howillg PM "om Valv. 

b. Clean. 

(1) OIL DRAIN VALVE. Strip off ga.eket and sealjn~ compound 
from oil drain valve body. Clean all parts with dry-cleaning 
solvent . 
. (2) OIL PAN. ,Strip off all J88keta and sealing co~pound. Clean 
~de and out WIth dry-c1earung solvent, and dry With comprc ; ; ed 
~. 

(3) ScAVENGER OIL PuMP ScREENS. Clean screens with dry­
cleaning solvent, and dry with comprESsed air. 

c. In8pect. 

( 1) OIL DRAIN VALVE. Inspect aU surfaces of oil drain valve 
body for cracks. ~lace cracked body. Check condition of 
threads in three tap holes. Check condition of valve seat in 
body. Inspect threa and face of oil drain valve. Inspect threads 
and oil seal in valve retaining nut. If seal is damaged, refer to 
subparagraph d (1) for replacement. 

(2) OIL PAN. Inspect all surfaCE!8 on pan for cracks and dents. 
(3) ScAVENGER OIL PuMP ScREENS. Insped 8Cleens for holes 

and other damage. Damaged screens ahould be replaced. 

d. Re l.air. 

(1 ) OIL DRAIN VALVE. Drive oil seal out of valve housing nut. 
Dnve new seal in with edge or lip of seal facing down (fig. 62). 

(2) O IL PAN. Braze small cracks in oil pan. Do not attempt to 
braze large holes or cracks. 
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DRIVER 

OIL SEAL 

Oil DRAIN VALVE 
HOUSING N UT 

Figv,.. 62-

ilt Oil Dlcm Volv. 

HcwIiItg Hut 

( 3 ) SeA VBNGER OIL PuMP ScREENS. Straighten SCi ssns with the 
fingers . If frame is bent, place 8Cieen on flat surface, and straighten 
with a hammer. 

-e. A8~em ble . 

(1) OIL DRAIN VALVE. Assemble valve housing nut on drain 
valve (fig. 61 ). Using a new copper-asbestos gasket, 9Crew the 
housing nut with valve into the oil drain valve housing (fig . 60) 
and tighten it. 

(2) OIL PAN. Shellac a new gasket on the oil pan drain valve 
arembly. Mount the oil drain valve assembly on the four studs 
on the side of the oil pan with four lock washers and nuts (fig. 59). 
Tighten all four nuts evenly. Shellac a new gasket on oil pan hand­
hole cover. InstaU cover on oil pan with eight lock washers and 
nuts (fig . 57). Tighum nuts evenly. Assemble the two scavenger 
oil pump 9C.eens to their studs inside the oil pan with 16 lock 
washers and nuts, and tighten (fig. 58). 
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DRIVE HO USING 

SET SCREW AND 
NUT DRIFT __ .. 

GOVERNO R DRIVE GEAR PIN 

GOVERNOR DRIVE 

lA PO 2079S 

FigtIre 63 - i.IROY'" Go ..... ' = F Drive CeCIl 'M 

18. GOVERNOR DRIVE HOUSING ASSEMBLY. 

8. gear bearing retainer, 
and 66). Loosen set screw 
and nut . }f-inch drift, drive out 
pin holding governor gear to shaft (fig. 63). With a drift, 
drive governor drive out of housing (ngP 64). Remove sleeve 
and splined CQupling upper end of shaft (fig. 65). 

b . Clean. Strip off gaskets and Bealing compound from drive 
shaft housing, and wash all parts with dry-cleaning solvent. 

e. 1U81)ect. Inspect drive housing for cracks. Replace bouaing 
if cracked. New bushings measure 0.624 to 0.625 inch. Refer to 
subparagraph d for replacing bushings, Inspect threads at both 
ends of tachometer drive hole for damage. Ill8pect ball bearing in 
tachometer drive hole. and replace if worn or damaged. Check 
governor drive shaft for wear . New shaft measllnlll 0.6225 to 
0.6230 inch. Replace if worn. Check condition of teeth on both .. 
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Fig~i. 64-

Drive C.ear 

ItA 1'0 107" 

DRIVE SHAFT 

GOVERNOt DRIVE SHAFT 
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DR IVE SHAfT -.rI 
COUPllNG " 

SLeEVE &USH1NG-U 

DRIVE SHAfT n 
SlEEV~ "u 

TACHOMETER ~ .. PIN 
DItIVER GEAR ( ! 

, 
GOVERNOR OI',V",-_ • SMAFT 

• 

J 

DRIVE SHAFT \ --
HOUSING--__ ~ ... 

SET SCREW ... / 

NUT 

TADiOMETER DRIVE ' 1-' '' 
SHAfT COVER - " .. -. 

HO USING lOWER 
GASKET --_ _ 

TAOIOMETER 
DRIVE SHAFT AND 
G EAR ASSEMSlY 

DRIVE SHAFT HOUSING f1-
1 BUSHING • 
• 

DRiv e GEAR THRUST - • • 
WASHER 

DRive GEAR 

- -, -- "" 
FIf1We 66 - Go'O'ef"llO( Drive Sllth A .. ,mUy CGmlJe RI"" 
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G OVERNO R 
DRiv e SHAfT 

Figu,.. 67-

It_v" 
acw- Dr; .... SI ... fI 

............... 

• 

-

the governor drive and tachometer driver gears. I f gears are worn 
or chipped, replace. Check bushing in governor drive shaft sleeve. 
New bushing measures 0.624' to 0.625 inch. If worn , replace. 
Inspect tachometer drive shaft bearing and oil seal in retainer. 
Replace if worn . 

• 1. Hepair. Drive old bushings out with ~-inch drift (fig . 67). 
Drive two new bushings into place from bottom end of housing. 
Firat bushing is driven in until ita inner end is flush with top of 
bushing bore. Drive aeoond bushing in until ita outer end is flush 
with bottom of housing. Ream bushings to 0.624 to 0.625 inch. 

e. A8&e mblc. Insert governor drive shaft into housing with end 
having longest spline at the bottom (fig. 65). Slide shaft sleeve over 
shaft at upper end, and into upper end of housing. Before pushing 
sleeves into place, line up set screw seat on sleeve with tapped hole 
for set screw in housing. Insert set screw (fig. 66), a nd tighten. 
Assemble set screw lock nut on set screw, and tighten. Assemble 
thrust washer on lower end of governor drive shaft. Press governor 
drive lJear onto shaft, with thrust face of gea r next to thrust washer, 
and WIth pin hole in hub of gea r in line with pin hole in shaft. Drive 
a ;U x 1 ~ -inch straight pin through pin holes in shaft a nd gear, 

( 
6l 

Or .. " fL", 
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and rivet both ends. If a new shaft is used. it will be necessary to 
drill t hrough wit h a 'i..t'!- inch drill. Before driUing. make sure t hat 
tachometer driver gear is snug against top face of bearing bore in 
housing, and place a O.OO6-inch thickness gage between t h rust 
washer and gear. This will assure having the correct end play of 
0.006 to 0.008 inches. Press governor cou pting on upper end of 
governor drive shaft. Insert tachometer drive shaft assembly in 
tachometer drive hole, a nd assemble beari ng retainer with new 
gasket to governor drive housing. D raw bearing reta iner up tigh t. 

I ." CY LI \ OIm II ":A II L \tn: con:u ~. 

u. CI ~ 'a n _ Strip off gaskets and sealing compound . Wash 
covers inside and out with dry-cleaning solvent. 

h. 111" 11(·. ·1. Inspect all surfaces for cracks and dents. Replace 
badly cracked or dented covers. Check condition of tapped holes. 

c. It .· p :li l". Small cracks can be welded or brazed. Small dents 
can be removed with a hammer. 

2n. \' ,\1 .\"1-: T ,\I ' I'I-:T S . 

., . CI" " ", Wash tappets with dry.c1eaning solvent. 
h. 1r1 "1" "· I. Measure diameter of tappet stem. New tappets 

measure 0.6082 to 0.6087 inch. Replace worn tappets. Inspect 
face of tappet. If badly worn replace tappet. If face of tappet 
is slightly worn, refer to subparagraph.· following for repair. 

c. U'"I", ir. Place a piece of crocus cloth on a surface plate. 
Holding face of tappet on crocus cloth, polish with a circular 
motion until a ll marks are removed from face of tappet. After 
polishing. clean tappet in dry·c1eaning solvent. 

21. \ '" AI,\I<; T ,\I'I' KI' (;1" 11)1'::-; 

:1. <: ,,"11 11 . Clean tappet guides in dry-cleaning solvent. 
h. I " " l lt'd , Check inside diameter of valve tappet guides. New 

guides measure 0 .6089 to 0.6101 inch. Replace worn guides. 

22. \ ' '\ 1,\.: T AI· .... :T ':'1\ ' 1-: 1( :-;. 
• 

• II. CI.: .. II . Strip off gaskets and sealing compound. Wash with 
dry-cleaning solvent. 

~ . In" I ..... 1. Check covers with a stra ight edge, and replace 
covers that are warped or sprung. 

II. <.: ..... " . Clean push rods with dry·c1eaning solvent . 
h. Insp(·'·1. Examine ball and socket ends for wear , and replace 

worn rods. Check rods for straightness. Replace bent push rods . .. Or, .1<. 
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24. OIL Cool.ER. 

a. Clean. Strip gaskets and sealing compound (rom both sides 
of oil cooler {Jlate. Clean inside and out with dry-cleaning solvent. 
Blow out iJl8Jde of cooler with compl'(' . ed air. 

h. IIII"J>cct . Check mounting plate, and remove nicks and burs 
with II fine file. Check condition of two studs, and replace if 
damaged. Fill cooler with dry-cleaning 801vent lind check for leaks. 
Di8card cooler with large holes. Refer to subparagraph c for repair 
of lUDa)) hole&. 

c . Repair. Repair small. pin holes by soldering or brazing. 
Mter soldering or brazing, test cooler for leaks (subparagraph II 
above), 

25. OIL FIl.T ER AND COOLER RASE. 

II. Clean . Strip off gaskets and Heal ing compound. Clean 
inside and out with dry-cleaning solvent . Blowout a ll oil holes 
with compre .. ed air. 

h. I n8peel . Examine allaurfaoee for cracks. Replace if cracked. 

NO. .. 

PRIMER TEE TO NO. 1 

PRIMER ~I!A¥ 
TUBE 

I" 1'0 20100 

F9Ire 68 - 'Mfolldiott of Prj",.r Tube, fJftd T ... 
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REAR INl·AI(~ MANIFOLD TUBE INTAKE MANIFOtD 

EXHAUST 
MANIFOLD 

f 
&ALANa TUBE 
C» SCREW-SHORT 

BAlANCE TUllE 
GASKET 

EXHAUST MANIFOLD 

aAlANCE TUBE 
CAP SCREw-LONG 

.... 1'0 20101 

Fi,u •• 69 -If_val oil:, "'. M tilolJ 'd,,,~ Tuite 

REAR eXHAUST MANIFOLD 

INTAKE TO 
MANIFOtD "'Aef 

';'Li_ 10 -If_v"" leO '. At Jk.'J 

( 
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EXHAUST 
MANIFOLD 

CENTER EXHAU' MANIFOLD 

, 

... ' D 20103 

iI. () i"u.,,"c l1ll.l ~·. Remove 12 nuts holding the 6 primer tubes 
to the primer tubes with tees. Pull off primer tubes. Remove 
seven primer t.ubes with tees (fig . 68). Remove four cap screws and 
lock washers holding balance tube to manifold. Lift off balance 
tube (fig. 69 ). Cut lock wire, and remove two cap screws and lock 
washers holding rear intake manifold to exhaust. manifold. Lift 
off rear intake manifold and arcer (fig. 70). Repeat operations to 
remove front intake maniCol . Separate three exhaust manifold 
sections by tapping with a ma llet or lead hammer (fig. 71 ), 

h. Clea n. Strip off all gaskets. Wash all parts inside and out 
with dry-cleaning compound. Blowout insides of manifolds with 
comp. (ssed air. 

f'. I " "Itect . Examine a ll surfaces for cracks. Replace a ll cracked 
parts. Check surfaces of cylinder head contact faces of the exhaust 
manifold for warpage. If warped more than 0.006 inch, replace. 
Examine governor studs on intake manifolds, and exhaust outlet 
studs on fro nt exhaust numfiold for damage. Replace all damaged 
studs. 

d. A!J!JclIl ble. Place center section of exhaust manifold on a 
bench with cylinder contact surface down. Place front section in 
same poeition, and start turned portion of front section into bore of 
center &eCtion. Tap two sections together with a mallet or soft 
hammer. Repeat operation to asaemble rear section. Place two 

( 67 UN I VEg;~Y'Ot-~AlifORN IA 
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intake manifolds in position, and aSBemble with four cap screws and 
lock washers. Before drawing intake manifolds up to the exhaust 
manifold, insert two spacers between intake manifolds and exhaust 
manifold (fig. 70). NOTE: Draw intak€ manifolds up snug to tlu? 
exhaust manifold. but do not tighten. Using new gaskets, assemble 
balance tube to intake manifolds with (our lock washers, two short 
cap screws, and two long cap screws (fig . 69 ), NOTE: Do not 
tighten screws, but draw them up snug. 

27. ~:ATER INLET HEADER. 

a. Clean. Strip off gaskets and sealing compound. Wash with 
dry-cleaning solvent inside and out. Blowout with oompreered air. 

b. Inllpect. Examine all surfacea for cracks. Replace cracked 
headers. Inspect all studs, and replace damaged studs. 

28. " :ATER OUTLET HEADER. 

a. DiSllssemble. Remove five cap ecrews and lock washers 
holding thermostat housing to outlet manifold. Lift 011' thennostat 
housing. Lift out four thermoatata. 

h. Clean. Strip oft' gasketa and sealing compound. Wash aU 
parts in dry-eleaning solvent. Blowout header with comprc ed . -
.". 

e. I ns(JCct. Examine aU surfaces of outlet header and thenno­
stat housmg for cracks. Replace cracked parta. Examine thenno­
stata for damage. Replal.;C damaged thermoatata. If thermostat 
valve is in an open position at room temperature, it indicatea that 
the beUows have failed. Replace defective thennoatata. 

d . Asse mble. Place header, right side up, on bench. Place four 
thermostata in position in counterbores in header. with word 
"FRONT" stamped on rim of thermostat facing front end of 
header. Place four new rubber thermostat seala in position on 
thermostats. Shellac a new gasket on housing, and place housing in 
position on header. Assemble and tighten five lock washers and 

• screws. 

29. PRDIER TUBES. 

a. Clean. Wash ~er tubes and fittings in dry-eleaning 
solvent. Blowout tu and fittings with compr · · ·ed air. Make 
certain that jet holes near bottom ends of primer fittings are free of 
dirt. 

b. Inspect. Examine threads of fittings and replace fittings 
having damaged threads. Examine primer tubes. Replace 
cracked or pinched tubes. 

30. CA:\ISIlAFT. 

a, Clean. Wash camshaft with dry-cleaning solvent . Blow .. Dr, ,I<. 
UNIVElII!T'I' Of {AlIfORNIA 
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off with comprtced air. Clean out oil holes at front end with a 
wire brush. 

b. Insped. Examine all cams and journals for scores. Replace 
badly scored shaft. Light scores on the cams can be honed (sub­
paragraph c below). Check all journals with a micrometer. New 
journals measure 2.1 220 to 2.1225 inches. 

c. Repair. Using a fine whetstone. carefully hone small scores 
or scratches on the cams. Hone around the circumference, not 
acr089 the face of the cam. Do not attempt to remove deep scores 

31. D .. HIPER. 

a. C lean _ Waah damper with dry-cleaning solvent and dry off 
immediately with comprresed air, 80 as not to damage the rubber 
that bonds the two metal parts of the damper together. 

b. Inspect. Examine the rubber bonding carefully _ If separa­
tion is evident between rubber and metal, replace the damper. 
Check attaching flange of damper for damage. If sprung. replace 
damper. 

32. FRONT E~GINE SU PPORT. 

a. Clean . Wash support with dry-cleaning solvent, and dry 
with comprc35 :d air. 

b. In~pect. Examine all surfaces carefully for cracks. Replace 
cracked support. Check straightness of support. Replace support 
if badly bent. If slightly bent, straighten In arbor press. 

13. CRANKCASE BR.:ATHEK AIR CLEANER. 

a. Disassemble. Pry off two clips holding air cleaner body to 
base. Lift oil cup out of base. 

b. Clean. Wash parte in dry-cleaning solvent, and dry with 
compr ;' ed air. 

c. Inspect. Inapect all parts for damage, and replace damaged 
parts. 

d. Assemble. Place oil cup into position in base. Place lower 
end of body into oil cup, and snap chps into place. 

M. CRANKCASE BREATHER .\lETlmI NG VALVE. 

•. Di~.!;i8em ble. 
valve. 

Unscrew two halves of body, and remove 

b. Clean. Wash all parte in dry-cleaning solvent. 
c. Inspect. Examine condition of threads on the two parts of 

the body. Replace valve if threads are damaged. 
d. Assemble. Place valve in lower half of case with stem facing 

Out. Place other half of case marked "UP" over stem end of valve, 
and screw into place on lower half. Tighten with two wrenches. 

69 
Or, .f<. 

UNIVElII!T'I' Of {AlIfORNIA 



• 

TM 9-1786A 
l5 

ORDNAltCE MAINTEHAllCE - ENGINE. EllGiltE ACCESSORIES, CLUTCH GROUP, 
AND 'RO'flLER SHAn FOR lJ.TON, HIGH·smD TRACTOR M5 

Oil PUMP ASSEMBLY 

-
OIL FlOAT-O 

Figu,-. 72 - .tolftlOIfMg otwl h r'~Mg Oil Pump Rod·O 
• 

35. Oi l P U:\IP . 

• • Di,UI>flJem ble. Remove cotter pin holding oil pump Float-Q 
to oil ~ump cover (fig. 72), With &ereWdriver, pry guard from oil 
Float-O (fig. 74). Remove six cap IICI'eWB and lock washers holding 
cover to body. Lift off cover (fig. 75) , Pull driver shaft and driver 
gears out of pump body (fig . 73), With a puller , remove driver 
gears from shaft. Tap pump body on piece of wood to remove 
driven gears ... and oil pressure relief valve and spring (fig. 73) . 
with a suitable size drift. drive out drive.!\ gear stud (fig. 73). 

h. Clean. Wash all parts with dry-cleaning solvent. 
c. In!l~t. Examine all surfaces of pump body 

cracks. Replace cracked parts. With a plug gage, 
gear shaft hole in body. The hole in a new body measures 
0.626 inch. With a plug gage check the gear bores in pump 
Bores in a new body are 1.713 to 1.714 inches. Measure drive 
shaft hole in cover with plug gage. Hole in 
0.500 to 0.501 inch. Measure drive shaft 
points of wear. A new shaft measures 0.6235 
large diameter, and 0.4985 to 0.4990 inch at 
Examine driver gear key on lower end of shaft. 
replace key. Meuure driver gear stud with a new 
shaft meu ures 0.5015 to 0.:;020 inch. With a plug gage, measure 
inside diameter of both driven gean. Holes in new gear8 measure 
0.5035 to 0.5045 inch. Examine teeth on all gears for wear and 
nicks. Replace worn or nicked gean. Examine face of oil pump 
cover. If worn or p'"ooved by the gears, replace cover. Examine 
screen, and replace If damaged. Measure free length of oil pressure 
relief spring. Free length of new spring measures 215,{e inches, and 
spring must carry a load of 31 pounda when compn 5!1E!d to 2X 
inches. If spring haa taken a Bet, replace. Inspect oil pressure 
relief valve adjusting screw (fig. 73). If damaged, measure height 
that screw eztends above contact face of cover , and 955emble new . 

7. 
- ( Or .... fL ... 
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SHAFT 

DRIVEN 
STUD 

PRESSURE 
Oil PRESSURE REUEf [].....-IIEUEF VALVE 
VAlve SPRING 

Oil PRESSURE ~ 
REliEf VALve 
ADJUSTING SCREW 

COVER 
DOWel • 0 
PIN 

COVER 
GASKET 

GEARS 

EXPANSIO N PLUG 

)/ 

-
OIL PRESSURE 

~"'_--REUEF VALVE ADJUSTING 
SCIJ:EW NUT 

COTTER 
PIN 

.... - FlO AT.O 

Figur. 13 - Oil Pump COlllF~n ... ". 
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OIL 

Oil PUMP 

Oil SCR EEN GU.''' ._ 

DRI',",' GEAR OIL PU~~P BODY 

GEAR 

GEAR STUD 

OIL U" REUEf VAlve SPRING 

Figv ... 75 - R_¥Mg Oil Pump Cover 
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• 

,"·,/J2INCH 

Oil DRAIN 

~ HANDl~ 

IA ~O 20l0I 

''',Ll. 76 - , •• = ...... Oil 0. . E Vuo'FW SAM Iba'E 

&Clew to same heifht. This will give approximately the same oil 
preesure when engme is started (or test. 

d. AMemble. Support pump body on wood blocks in an upright 
position with top end down. Coat approximately 1 inch of end of 
driven gear stud. farthest from spiral oil groove, with red lead . 
Drive coated end into pump body with a lead hammer until top end 
is Bush with outside of pump body (fig. 73). Asgemble two drive 
gears to drive shaft, and drop shaft intoflace in pump body. Drop 
oil relief valve and spring into oil relie valve hole In pump body 
(fig , 73). Drop two oil pump driven gears over driven gear stud 
and into pump body . Using a new lead gasket , place cover in 
position on pump body (fig . 73). Fasten cover in place with silt 
lock waahere and six cap screws. NOTE: Use ttvo short and fou.r 
long tterewa. Tighten screws evenly. Snap guard in place on the 
Float·a . hutert tube of oil pump Float-O into pump cover, and 
fasten with cotter pin (fig . 72). 

36. OIL DRAIN VAl.VE SHAFT AND BRACKET . 

•. Clean. and Inspect: Wash oil drain valve ~t and bracket 
855?mbly WIth dry-clearung solvent, and blow oft' WIth compH sed 
air. Examine spring on shaft. If broken, replace (subparagrapb 
h below). Examine threads on crankcase breather air cleaner 
elbow. Replace elbow if threads are damaged. Check straightness 
of rod, and straighten if bent. 

( 
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b. Repair. Drive out pin holding handle to shaft (fig . 76), and 
pull off handle. Remove bracket and spring from rod. Replace 
spring and bracket on rod. Drive handle onto shaft. making sure 
pin holes in shaft and handle line up. Drive in a Yii 1: Ys-inch 
straight pin to secure handle to shaft. Rivet both ends of pin. 

37. CLUTCH PILOT HF.AHI,"C. 

H. Clean. Wash bearing with dry-cleaning solvent. Holding 
bearing 80 that it will not spin, blow clean with compured air. 

h. InSI)eCt. Examine bearing for wear. Replace ifworn. Pack 
bearing with No. 2 general purpose grease. 

Or J' . 1 ""'" 
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ENGINE MODEL R6S7! (Con,'d) 

Section IV 

ASSEMBLY 

~lim' . t t' rre mary inS rue lOllS ... , ................• • . • ... _ 

Assembly .......... _ . . .... ,. _ .. ... . . .. _ ....... _ ..... . 

33. PRELI'\II~AHY I~STIWCTIO:\"S. 

D. Always use new gaskets. 
b. Be sure parts are clean before a -- embly. 
c. Use lock washers on screws, or bolts where specified. 
d. Tighten all nuts and screws finnly . 

38 
39 

e. Refer to TM 9-786 for installation of carburetors, fuel pump, 
generator, cranking motor; ignition coil, air comprc?or, coolant 
pump. scavenger oil pump, carburetor shut-off solenoid and relay, 
oil cooler, oil filters, distributors. spark plugs, fan, belts, crankcase 
breather air cleaner, oil level gage rod, and coolant inlet and outlet 
headers. 

39. ASSE.\IllL Y. 

a. Install Cra nkshaft. Place crankcase upside down in engine 
stand. Assemble upper half of a new crankshaft rear bearing oil 
seal at rear bearing (fig. 77 ), coating crankcase contact side of seal 
with joint and thread compound. Fasten seal firmly in place with 
five screws and copper washers. Coat crankshaft contact edge of 
seal with graphite grease. Install upper halves of crankshaft bear­
ings in crankcase, with tang of bearing fitted into slot at bearing 
parting line (fig. 40). NOTE: Upper bearing luJiues are driUed for 
oil , whereas lower halves are not. LubricaU! bearings with engine oil. 
Install front bearing bronze thrust washer, lubricated with graphiU! 
grease, on front journal of crankshaft. Carefully lower crankshaft 
into place on upper bearings with flange end to the rear of crank­
case (fig. 39). Install lower bearing halves in bearing caps, and 
lubricate with engine oil. Assemble all but the cenU!r bearing cap 
in place. Bearing caps are numbered from I to 7, starting at front 
end of crankcase, and should be assembled in proper order. Bearing 
caps cannot be replaced . Install bearing cap screws with plain 
washers, and tighU!n with torque wrench to 100 to no foot-pounds. 
Install thrust washer with shims on center bearing cap retaining 
pins (fig. 78). Use same number of shims that were removed at 
diss"8embly. AfU!r tighU!ning center bearing cap screws, force 
crankshaft forward , so that front thrust flange is tight against front 
bearing thrust washer. Using a thickness gage (41-G-400), measure 
clearance at cenU!r bearing thrust washer (fig. 79). Clearance 
should be 0.002 inch. If clearance is more than 0.002 inch, add 
shims behind thrust plate. If clearance is less than 0.002 inch. 

75 Dr, ,I<, 
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remove shims. After clearance is adjusted, tighten center bearing 
J+inch cap screws to 100 to 110 foot-pounds, and tighten ~-inch cap IICTeWS to 130 to 140 foot-pounds. Secure bearing cap screws 
with lock wire. Install lower half oC a new oil seal in place on rear 
bearing filler block, first coating surfaces that contact finer block 
with thread and joint compound. Fasten Be sI firmly in place with 
five screws and copper washers. SheUac new gaskets on top edge 
of filler block . Coat crankshaft contact edge of Ileal with graphite 
grease. and install filler block in place (fig . 36) , geCUring it with two 
flat 6I1ist,er· head screws and. lock washers. Drive in two dowel pins 
at parting line of crankCJq and filler block (fig. SO). Using a suit. 
abfe size drift, pack grooves on two ends of filler block with candle­
wick packing (fig . SO). 

CRANKSHAR 

(A)"HAfT THRUST 

b. InlJ lall Camshaft. Lubricate camshaft journa,ls with en~ 
oil. Slide camshaft into place (fig. 34). Care must be used to avoil 
nicking bushings in crankcase with camshaft risers. Coat bearing 
8UJ'face6 of camshaft thrust plate with graphite grease, and attach 
to crankcase with two fiat-head machine 9CreWtl. Stake screWB in 
place with center punch (fig. 81 ). 
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c. In8tan Front End Plate. Shellac a new gasket to front face 

of cylinder block, and ill8tall front end plate (f1.g. 33). Fasten 
plate with three cap IICI'eWII and Jock washers. NOTE: The IICTew 
netlI'1!1fl the camMalt has a special thin Iu!ad. 

O:ANKSHAA 
nMING 

CRANKSHAfT 

FRONT 8;;EA;;."~~N~G~ 
THRUST I· 

., 
-

U. ~D 201U 

fi.Q _ 2. '2 -' ... .., Crani-J,dI Tim; .. e.a witlt 3· .11 8-irK" Pip. 

d. In81_11 Timing Gearll. As8emble pack of thrust. shims on 
front end of crankshaft. Coat bearing surface of crankshaft front 
bearing thrust washer with graphite ~, and install on three 
retaining pins in crankcase (tig. 82). Install crankshaft timing gear 
key in crankshaft keyway nearest front bearing. Using a piece of 
3-x S.inch pipe, drive crankshaft timing gear onto shaft. with thrust 
side towards the thrust w88her (fig. 821. Install fan drive pulley 
and hand starting jaw, and draw up tight. Force crankshaft 
forward in crankC8 S?, and measure end play of shaft, between 
timing gear and thrust washer, with 8 thickness gage (41.G.400) 
(fig. 83). COllect end play is 0.006 to 0.008 inch . If less than 
0.006 inch, add shims. If more than 0.008 inch, remove shims. 
To change shim pack it is nece ary to remove fan drive pulley 
and timi;!!:r- Remove fan drive pulley and hand starting jaw. 
Install t timing gear key in slot in front end of camshaft. 
Hold camshsft forward with a pry bar held against one of the cams 
inside the crankcase . Do this carefully eo that cam is not damaged . 
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CRANKSHAn GEAR 

Install camshaft timing gear on camshaft so that center punch­
marked tooth of crankshaft timing gear meshes between two 
marked teeth of camshaft timing gear (fig_ 84)_ Install timing 
gear attaching nut lock and nut on front end of camshaft, and 
tighten securely. Lock the nut by bendin{ one edge' of nut lock 
down against the nut. Install crankshaft 011 fli nger against crank­
shaft timing gear so that flange points away from engine. 

e. Insl.a l1 Ti min g Gear Cover. Shellac a new fan drive pulley 
dust seal into crankshaft hole of gear cover. NOTE: T1te fell 
seal i.& installed nut to oil seal on silk away from crankco'lt. Shellac 
8 new gasket to gear cover. Install cover in place, and secure with 
7 cap screws, 5 nuta, and 12 lock washers (fig . 29). Install timing 
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pointer on studs on gear cover, and secure with two nuta and lock 
washers (fig. 93) . 

r. Install Fronl Engine Support. Assemble front engine sup­
port to trunnion on gear cover. Inst811long bonding strap to rear 
side of engine support, and short sbap to front side of support, 
with one cap screw, nut, and lock washer. Attach other end of 
inner bonding strap to lower left hand screw on gear cover (fig . 8). 

g. In!lull ran Drive Pulley. Install thn!e fan drive pulley 
keys in keyways in front end of crankshaft. Coat outside of fan 
dnve pulley hub with graphite grease, and drive pulley onto 
crankshaft with soft hammer, being careful not to strike rim of 
pul]ey. as it is easily broken. Install plain washer and hand 
starting jaw on crankshaft, and tighten hand starting jaw. 

h . IDI~tall Damper. Install vibration damper on fan drive 
pulley. Assemble two long damper attaching ecrews to hand 
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FLYWHEEl 

CIIA.NKSHA.fT 

CENTER PUNCH 

fLYWHEEL 
HOUSING 

eNS 

.... 'D ". 
Figu,.. '5 - SJoIIoiftg Fly .... ,...' Hovs~ Anodtiflg Stud Nun 

starting jaw lock, with lock washers on the outside of lock , and 
",,-inch thick plain washers on the inside. Slide lock onto starting 
jaw, and t ighten the screW8 to the crankshaft pulley. Assemble 
and tighten foW' shor t screws with lock washers in remaining four 
holes in damper and fan drive pulley. Secure screW 8 with loc.k wire. 

i. In!Jt a ll Fl ywheel J-Iou ,; in ~. 

( 1 ) INSTALLING OLD FLYWHEEL H OUSING ON O LD C RANKCASil: . 
Shellac a new gasket to rear face of crankcase. Mount flywheel 
housing on studs in rear of crankcase (fig. 28), and drive in two 
dowel pins (fig. 85). Assem'!>le and tighten 10 nuts with a torque 
wrench to 100 to 110 foot-pounds. 

(2 ) I NSTALLING N EW F LYWHEEL H OUSING ON O LD C RANKCASE. 
Shellac a new gasket to rear face of crankcase. Mount flywheel 
housing on studs in rear of crankcase. Install 10 nuta on studs, and 
pull them up snug but not tight. Assemble a nut (~~. 18NF·3) on 

( 
n 

Or .. " fL", 

UNIVE~\lTY Of CAli fORNIA 



ASSfMILY 

TM 9-1786A 
39 

attaching cap screw, and install it in tapped hole in 
Tighten nut against tfange. Install 8 dial 

cap screws 80 that indicator extends to 
Turn crankshaft, and check bore of 

mU$t be concentric within 0.006 inch 
Tap side of flywheel housing with a soft 

high reading, reading 
10 with 
to 

nuts 
.ndnut from 

reamer, ream out tw< 
oversize dowel pins. 
sliJmped on tM head for 

• 

holes. snd drive in o.OlO·inch 
dooJel p ins have "+ .010" 

-

RAG_ 

-
7 
~A ~o 2oal' 

F;gw. 86 - JrtskJlittg Flyw'-' 
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, 
Figure IT - Clteclring IUft aut 01 ~. 01 Flywlt.e/, UsiRg Dial Melka'o.-

j . Ins lull Flywheel. 

(1 ) INSTALLING OLD FLYWHEEL ON OLD CRANKSHAFT. With 
crankcAse upside down, turn crankshaft so that No.1 and No.6 
crank-throws of crankshaft are facing up. This will bring tapped 
hole in crankshaft flanJe. which is offset ~ inch, to the bottom 
(fig . 26). Lay a rag il18lde flywheel housing to protect housing bore 
(fig, 86). Dnve six dowel pins flush with the inner face of flywheel. 
Place flywheel in housing, with screw hole adjacent to letter "0" 
stamped on fl ywheel fi lUlge a t the bottom (fig. 26). With a pry 
bar, lift fl ywheel into place (fig . 86) . lnatall six screws and lock 
washers, and draw up snug but not tight. Drive in six dowel pins. 
Tighten cap screws with a torque wrench to 145 to 155 (oot-.pounds. 
Lock the screws wi"th locking wire. Mount a dial indicator (-41·1. 
100) on fl ywheel housing to check run-out of flywheel (fig. 87 ). 
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Twn flywheel one complete revolution very slowly, and note dial 
readings. The manufacturing run-out is not allowed to e.:ceed 
O.()()6..inch indicator reedir.g. Mount dial indicator (41-1-100) on 
one of clutch studs on 8ywheel, and check bore (fig. 88) and face 
(fig. 89) of flywheel housinJ. The manufacturing run-out limita for 
both bore and face of houamg are not allowed to exceed 0.006 inch. 
NOTE: Run-out not w exceed O.OO9-inch indicator readin& is per­
missible for clutch fall , and for flywheel housing oore and fall . on old 
ports. 

( 2 ) INSTALLING FLYWHEEL ON CRANKSHAFT WHEN EITHER OR 
BOTH PARTS ARE NEW. To installs flywheel on crankshaft, when 
either or both parts are new, it is necessary to ream out six dowel 
pin holes. Ill8taU flywheel as dwclibed in step (1). but do not 
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install the dowel pins. With a 0.634- to O.635-inch reamer, ream 
out one dowel pin hole in flywheel and crankshaft. Drive in one 
O.OlD-inch oversize dowel pin. Ream out remaining five holes a nd 
drive in dowel pins. NOTE: Oversize dowel pins have "+ .010" 
stamped on the head for identification. . 

k. IU8tail Clut ch Pilot Bearing. Place a small amount of 
No.2 general purpose grease in . pilot hole of flywheel. NOTE: 
An excessive amount of grease is harmful, as it wiU be to! ced out and 
thrown on the clutch plates, causing them W slip . Start pilot bearing 
into flywheel bore with shield facing out ' Drive in very carefully 
with a soft drift. Move drive around circumferance, 80 as to drive 
bearing in evenly, CAUTION : Be sure to drive against outer race 
of bearing only. 
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I. (nshlll Connecling Itocilf and Pillion!;;. Mount engine on 
stand and rotate to horizontal position (fig. 90). Remove cap from 
No.1 connecting rod, and install one-half of connecting rod bearing 
in rod , with retaining tang inserted in slot at parting line of rod. 
Space piston ring about 90 apart. Lubricate piston 
and rings with 1 connecting rod and piston 
into No.1 bore, of rod toward camshaft side of 
engine. NOTE: are stamped with cylinder bore 
number near the bore is at the fan end. Using a 
ring compressor piston into place with hammer 
handle ( fi~ . 90), bore or crankshaft 
journal WIth 
bearing in 
journal, 
rod bolt nuts 
!ock with cotter pins. 
In same manner. 

Ill. in81.tlil SClIn.'nger Oil I'urn,. Heturn Tube. Install scaven· 
ger oil pump return tube elbow in crankcase (fig. 27). Attach 
scavenger oil pump return tube to elbow, and fasten tube clip to 
crankcase with one nut and lock washer (fig. 21 ). 

n. Im!lall Oil l'UIlIJI. Insert oil pump pilot into oil pump shaft 
bore of crankcase, and mount attaching Bange of pump on crank· 
shaft center bearing cap with two cap screws and lock washe~ 
(fig. 22). 

o. 11l81uII Oil PUll. Install new Neoprene ring gaskets around 
the two scavenger oil suction tubea at oil pan flange (fig. 58). 
Shellac new gasket to oil pan flange. Attach pan to crankcase with 
28 cap screws and lock washers (fig. 20). NOTE: Second screw 
from flywheel housing on the left side is a special doubk-end screw, to 
which is attached the fuel pump primer rod return spring bracket. 

p. In" luli Vah·t, TUI'I>eI" aile! Va he Ta,IIJet Cover~. Assemble 
12 valve tappets into tappet guides, and install them in crankcage 
(fig . 19 ). Place six valve tappet hold-down crabs in position on 
tappet guide shoulders (fig . 18) , and fasten down with six screws 
and lock washers. Shellac new gasket on front tappet chamber 
cover, and secure in plaCE with six cap screws and lock washers 
(fig. 17). Repeat operation to install middle tappet chamber cover. 

'I, IfI~lall C.ylinder "let"I". Place one cylinder head gasket in 
position on two front cylinder head dowel pins. Lower front cyl· 
inder head carefully into place (fig . 16). Install 14 cap screws and 
plain washers finger-tight. NOTE: Three l ~ .I-inch long cap screWS 
are used on spark plug side, seven 7-inch long screws on manifold 
side, and four 6· inch long screws down middle of head. Tighten 
screws with a torque wrench, starting at center screw and working 
toward the ends, to a torque tightness of 100 to 110 foot-pounds. 
~peat operations to install rear head. 

r . In"luli Vah'c Hocker ,\rlll" und Hocker Arm Shafts. Insert 
12 valve push rods in holes in cylinder heads, seating the ball ends 
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into top of tappets (fig. 15) . Install 12 valve stem cape over ends 
of valve stems (fig. 15). NOTE: The ex}uJII,t value .um cap" are 
tkeper than intake ucillt stem oops. Place 12 valve actuating ball 
aocketa on top of valve stem cape (fig. 15). Inaert valve rocker ann 
shaft support dowel pin into center hole in bottom of middle rocker 
arm shaft support, and into drilled hole at middle of rocker ann 
shaft (fig. 49). Thi.a locates shaft 80 that all oil holes point down. 
Place rocker arm shaft 8 embly on cylinder head (fig. 15). making 
sure that ball ends of rocker arms re8t in eocket8 on top of valve 
stem caps, and that adjusting screws on opposite ends of rocker 
arms rest in sockets at top ends of push rods. Secure rocker arm 
supports to cylinder head with six screws and lock washers. NOTE: 
The middh rocker orm shaft support on manifold "ide uses a plain 

~ 
SCI ew 3 Y8 inches long under head. The two end 8UPPOrts use 

in cop screws 37'8 inches 10116 under IN head on the spark pl~ side. 
'he two .pecialSCTeWS with tapped heads and with a U?1tgth of 3Y8 indtt8 

under the head are ('wi on the two end supports on manifold ,ide. 
A specuu screw with tapped head and a length of 3% inches under the 
head is !lwi on the mitldle S':f/j,rt on the spark plug side (fig. 49). 
Use same operatioD8 to ins other rocker arm Rhaft a embly. 
Refer to TM 9-786 for valve clearance adjustment. 

8 . Inlttall Cylinder H ead Valve Coven. Shellac new gasket to 
cylinder head contact surface of r Fer cylinder head valve cover, and 
install in place on rear cylinder head (fig . 14). Secure cover in 
place with three screws and ~per-asbe8t08 washers. NOTE: The 
front SCI ew is a he:uI8Qnal- screw, while middle and rear screws 
on special double-end screws. Install front cover in .eme manner, 
except to uae hexagonal-head 8Cl"eW8 on both ende and a special 
double-end ec:rew in middle hole. 

• 

VALVE ARM SHAfT 

1,\ 1'0 20124 

Fi,w. 92 - , k:uirJc Up Foe" 01 'ii' ... M Hold fbi'! I. 

t . Inittallintake and Exhaultt Manifold. Place two exhaust 
and intake manifold gaskets on manifold stude in cylinder heads. 
lnatall manifold on studs (fig . 13). Assemble four nuts and plain 
w1Ulbera on the four end studs, and draw up finger-tight. Assemble 
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nine crabe and nuUl on the four top intennediate and five bottom 
intennediate studs, and draw up finger.tight. NOTE: Bottom 
middle crab is longer than other eight crabs. Place straight edge 
across the two intake manifold flanges (fig. 92). Shift manifolds on 
studs by tapping with a rawhide mallet until two intake flanges are 
in line. Tighten 13 manifold to cylinder head stud nuts with a 
torque wrench to a tightnE!f!8 of 100 to 110 foot-pounds_ Assemble 
two crabs and nuts to the two top end studs, and tighten to 100 to 
110 foot-pounds. Tighten the four cap screws holding intake 
manifold balance tube to intake manifolds. NOTE: These went 
assembkd snug, but not tight, in paragraph 26 d . Tighten four cap 
screws holding exhaust manifolds to intake manifolds, and 8eC1lJ'e 
with lock wire. NOTE: These screws were assembled snug, but not 
tight, in paragraph 26 d. 

u. In8tall Inlake :Uanifold Primer Tubes. Use joint and 
thread compound on a ll threads. Install two four-way compression 
tube primer tees (primer spray tubes) in center tapped hole of front 
and rear intake manifolds, with the middle branch facing away from 
engine (fig . 68). Install four primer spray tubes in two end tapped 
holes of front and rear intake manifolds, with side of the hel 
marked "." facing away from engine (fig. 68). Install four·way 
compression tl.lbe tee with one blind end in the balance tube. 
Connect the primer tubes (fig. 68) , and draw nuts up tight. 

v. Install Water Inlet and Outlet Header8. Shellac four new 
~kets to water outlet header and install on studs on top of head. 

ure with four nuts and lock washers. Shellac four new gaskets to 
water inlet header, and secure in place on cylinder head with four 
screws and lock washers. NOTE: One screw 3Ys indiesloTl8, is used 
at the front end, two screws 3Y2 inches long are used in the inter· 
mediate holes, and one screw 3 inches long is used in the rear hole. 

w. Install Cylinder Head Valve Cover Breather Tube and 
Intake :\Ianirold Breather \Ielering Valve. Shellac two heW 
gaskets to cylinder head valve cover breather connection (fig. 12 1, 
and install in place. Secure with four nuts and lock washers. 
Intall intake manifold breather metering valve in intake manifold 
balance tube. Assemble valve cover breather tube connection in 
valve cover breather connection, and an elbow fitting in the 
metering valve (fig. 12). Iustall breather tube connecting metering 
valve to valve cover breather tube (fig. 12) . 

x. In8tall Governor and Governor Drh'c Hou lli ng. 

(1) INsrALL GOVERNOR THRO'I'TLE Box. Shellac two new 
gaskets to intake manifold flanges. Install throttle box on intake 
manifold, with throttle rod extending between cylinder head 
covers (fig. ( 2). Secure throttle box in place with six nuts and lock 
washers. 

(2 ) INSTALL GOVERNOR DRIVE HOUSING . Crank engine by 
hand until No. 6 piston is coming up on compression stroke. This 
can be determined by placing thumb over No. 6 spark plug hole 
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until compu ion in cylinder forcE thwnb away from hole. Con­
n~e to crank until second notch on rim of driveJ'ulley on front of 

is in line with the pointer (fig. 93) (top des center poeition). 
new gasket to lower end of governor drive housing. When 

turn governor drive shaft (fig . 11), 80 that one spline at 
upper of shaft is a t an angle of approximately 30 deglee6 with 
engine center line. or in a line with No. 6 spark plug (fig. 94) . 
Secure governor drive support to crankcase with four screws and 
lock washers. . 

. (3) INSTALL GOVERNOR. Install governor tube 8PBCIDOiy over 
throttle rod and into throttle box, with spring end out. Remove six 
acrews and lock washers, and remove governor cover (fig . 9). 
Shellac gasket to lower end of governor. Thm governor shaft 90 
that distributor drive slot at upper end is at an angle of approxi. 
mately 30 degrees with engine center line, or in line with No. 6 
spark plug hole, and with the offset in the slot towards the engine 
(fig. 94). Install governor, and secure with two nuts and lock 
washers (fig. 10). Attach angle bracket to two studs, one on water 
inlet header and one on governor body, and secure with two nuts 
and lock washers (fig . 9). A ' emble oil tube connecting oil cooler 
howring to governor body (fig. 9). Attach throttle connecting rod 
to governor throttle lever with screw (fig . 9). With 80me tension 
on the governor spring, adjust length of connecting rod by turning 
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W'IJ. 
'-- ASSUME POSITION 

- AT RIGHT ANGLES 
TO ENGINE IF 

ALL UNITS ARE 

ENGAGED PIlOPERLY. 

W'IJ. 
ENGAGE ONLY 

THE CORRECT 

WAY-DUE TO 

TONGUE 

8EING OffSET. 

BE AUNED 

WITH NO . 6 Sf'ARK 

PLUG, OFFSET 

OF SLOT 

TOWARD ENGINE. 

MUST BE AUNED 

W1TH NO. 6 SPAll( 

PlUG WHEN TEETH 

ON BOTTOM ENGAGE 

WITH CAMSHAFT. 

N .. L!l'e '4 - .. "oil..., Governor ottd G,_ i 2 . Dri" $I "'Ioi • 'g 

rod adjusting link (6g. 9) ao that throttle valvea will alent approxi· 
mateiy 5 degt BEl from vertica1 toward the cloae position. After 
locking rod adjusting link with check nuta, be sure that rod ends are 
parallel, and that there is no binding in the J:ee. Remove 
governor spring, and operate lever by hand to for friction 
or binding. Linkage must be entirely free and. have no play. 
Install governor spring. Assemble governor throttle lever compart.­
ment cover with six 8Ciews and lock washen (6g. 9). Refer to 
paragraph 81 for adjustment of governor. 

J- 1000tail Oil Drain Valve Shaft and Bracket. Install oil drain 
v ve shaft and bracket on two 8tuds on coolant inlet manifold 
(fig. 95), and secure with two nut. and lock wuhen. Attach lower 
end of 8haft to oil drain valve with cotter pin . .. 

( Or>,,, fL", 

UNIVE~ \lTY Of CAli fORN IA 



-

CRANKCASE BREATHER 

, 

ASSI ... LY 

O IL PAN DRAIN 
VALVE SHAFT 

TM 9-1786A 
.9 

GOVERN OR 
+ 

~~ BREA ltD AIR CLEANER 

IOAIN V At'" 
HANDlE 

F;/I_ 96 - GutA:c_ It_I"', Air Ct._r 0IKl Oil Gap Rod 

9' Or .. " fL", 
• UNIVE~\lTY Of CAlifORN IA 

I 



TM 9-1786A 
39 

ORDNANCE MAINTENANCE - ENGINE, ENGINE ACCESSORIES, CLUTCH GROUP, 
AND PROPELLER SHAFT FOR 13·YON, HIGH·SPEED TRACTOR M5 

z. Ins tall C rankcase Breather Air Cleaner. Insta ll crankcase 
breather air cleaner on oil drain valve shaft bracket (fig. 96 /. 
Assemble lower elbow for air cleaner t ube in crankcase. Install 
crankcase breather tube (fig. 96). Install vent tube connecting 
governor to air cleaner. 

aa. Ins tull Oil Gage Hod 811t1 Tube. Slide oil gage rod tube 
through hole in oil pan drain valve shaft bracket, and install lower 
end in oil drain valve housing. Install oil gage rod in tube (fig . 96 \. 

• 

• 
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CHAPTER I (Cont'd) 

ENGINE MODEL R6S71. (Cont'd) 

Section V 

FITS AND TOLERANCES 
P •••••• p .. 

Fits and tolerances .......... , .. , .. , . . . . . . . . . . . . . . . . .. 40 

40. FITS A~D TOLERA~CES. 

a. Pi!Jtons. 

Clearance lands to cylinder wall: . 
Top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.031 to 0.035 in. 
No.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.027 to 0.031 in. 
No.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.022 to 0.026 in. 
No.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.022 to 0.026 in. 

Clearance skirt to cylinder bore (gage applied 
midway between piston pin oo13ea) ..... . 10 to 15 pound pull 

on 0.007 x Yz.in. wide 
feeler gage to slide 
feeler past piston. 

b. Pi8ton Pins. 

Piston pin 0.0 . ..... . ..... . . . . .. . • . . , , .. 1.4998 to 1.5000 in. 
Bushing I.D. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.5003 to 1.5005 in. 
Desired fit in bUBbing . . . . . . . . . . . . . . . . . . .. 0.0004 to 0.0005 in. 
Pin hole in piBton LD. . . ... . .... .. . . ..... 1.4998 to 1.5000 in. 
Desired fit in piBton . . . . . . . . . . . . . • . . . . . . . . . . .. Light push fit 

c. Piston Rings. 

Gap clearance all rings . . . . . . . . . . . . . . . . . . . 0.013 to 0.018 in. 
Side clearance (check at several points) : 

No. 1 . . . . . . . . . . . . . . . . . . . . ..... . .. . .. . 
No.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
No.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Weight required to compress ring: 

0.005 to 0.007 in. 
0.002 to 0.004 in. 
0.002 to 0.004 in. 

0.0015 to 0.003 in. 
0.0015 to 0.003 in. 

Nos. 1,2, and 3 . .. .. . . . ...... . .. .. . .. ..... 10% to 14% lb 
k4 ........................................... 13N fu 
No.5 ... .. ...... . .... . ......... . .. . .. . ... lO h to 16 72 Ib 

d. Camshaft. 

Journal diameter- all bearings . . . . . . . . . . .. 2.1220 to 2.1225 in. 
( 95 Or., .1<_. 
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Run-aut- not to exceed ......... ... .. _ . . . . . . . . . . .. 0.003 in. 
Run-out- taken at , . , . . . . . . . . . . . . . . . . . . . . . . . . . . all bearings 
End play .. , ......... _ . _ . . . . . . . . . . . . . . . .. 0.005 to 0.007 in. 

e. Cams haft He aring!!, 

Finished 1.0.- 811 bearings .. . . . _ . . .. •.... 
Clearance ... _ . _ .. ...... . ... . ..... . .... . 

f . Int a ke Valve. 

2.1240 to 2.1245 in. 
0.0015 to 0.0025 in. 

Stem diameter _ ........... . ........... '. 0.4969 to 0.4977 in. 

g. Intake Valve S te m Gu ide . 

Outside diameter . . . . . . . . . . . . . . . . . . . . . . . . 0.8755 to 0.8765 in. 
Stem hole diameter . . . . . . . . . . . . . . . . . . . . .. 0.4975 to 0.4990 in. 
Clearance, valve stem guide to valve stem .. 0.0008 ~ 0.0021 in. 
Clearance, valve stem guide to valve seat . . . . . . . . . . . .. 11~ in. 

h. Exhaust Valve. 

Stem diameter . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.494 to 0.495 in. 

i. Exhaust Valve Stem G uide. 

Outside diameter . . . . . . . . . . . . . . . . . . . . . . .. 0.8755 to 0.8765 in. 
Stem hole diameter . . . . . . . . . . . . . . . . . . . . . . 0.4985 to 0.4990 in. 
Clearance, valve stem guide to valve stem . 0.0035 to 0.0050 in. 
Clearance, valve stem guide to valve seat . . . . . . . . . . 1 Ys in. 

j . Vah'C S llrin,.:s. 

Free length .. . .. ... ... . . .... . . ......... . 
Length, valve closed . .... . ..... . . .. .... . . 
Spring load in pounds at closed length (plus 

or minus 2 lb. ) .. .. . . ... . . . ... ... ..... . 

k . Vah'c Tapl"Hlts (lntakc and Ex haus t). 

Oul .. 

231 in. 
2~ in. 

70lb 

2Vs in. 
234" in. 

35lb 

Clearance, engine cold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.020 in. 
Diameter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.6082 to 0 .6087 in. 

I. Vllh·c Ta""et G uid(~s. 

Inside diameter . . . . . . . . . . . . . . . . . . . . . . . .. 0.6089 to 0.6101 in. 
Clearance, valve tappet to guide . . . . . . . . .. 0.0002 to 0.0019 in. 

nl . Va l,'c Hockcr ,\rlll . 

Shaft diameter ............ . ..... . ..... . . 
Bushing inside diameter ... . ............. . 

96 Or,. ,rr_, 

0.9680 to 0.9687 in. 
0.9687 to 0.9692 in. 
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Clearance, bushing to shaft .. _ , ........ , . . 0.0000 to 0.0012 in. 
Desired clearance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.001 in . 

. 
n. Connectinf[ Rod Bearings. 

Thickness: 
Side . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Bottom .. __ . .. ................ . . .... . 

0.0992 to 0.0995 in. 
0.0997 to 0.1000 in. 

o. Clearance Umits. 

Sidewise . , .. . .. .... . . . , .. , ... .. , ...... , 0.0022 to O.lX)46 in. 
Up and down ................. , ... .. , .. , 0.0012 to 0.0036 in. 
Desired clearance up and down . . . . . . .. . 0.0025 to 0.0030 in. 
Side play . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 0.006 to 0.010 in. 

p. Crankshart. 

Crankshaft journal size . . . . . . . . . . . . . . . . . . . . 3.249 to 3.250 in. 
End play ......... . ...... . , . . . . . . . . . . . . .. 0.006 to 0.008 in. 
End play adjustment .. . ... . , .. .. . ... .... Shims back of crank­

shaft timing gear and 
at center bearing 

'I . Crankshaft 8earinJtIl. 

Thickness ..... . .......... . . , . . . . . . . . . .. 0.1232 to 0.1235 in. 
Clearance limits, bearings to crankshaft . . .. 0.0022 to 0.0046 in . 
Desired clearance, bea rings to crankshaft . . . . . . . . . . .. 0.003 in. 

r. Cylinders. 

Bore size . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . 4.749 to 4.751 in. 
Maximum oversize permissible ... , .. . . ..... . . ... . .. . 
Out-of-round limit ......... _ . . ... .. . .. . .. , .... .. . . 
Taper limit within ....... . ..... . ... .... . , .. , ... . . . 

!< . t'lywheel. 

Run-out limits: 
Actual ........... .. . , ...... .. .. .. . . .. . .. . . . . . . . 
Indicator .................... . . . . . .. .. . . . .. ... . 

t. Flywheel Hou8in~. 

Bore concentricity limits: 

0.060 in. 
0 .001 in. 
0.001 in. 

0.003 in. 
0.006 in. 

Actual . . . . .. ...... . .... . .. ....... ... . .. .. . . .. ,. 0.003 in. 
Indicator . ' . , .... . ... . . .. ..... _ ...... . . .. .. .. ,. 0.006 in. 

II . Governor Drive Shaft. 

Diameter of shaft ... . . .......... .. . .. . '. 0.6225 to 0.6230 in. 
LD. of bushing .... . . ... , .... .... ... _ . . . .. 0 .624 to 0.625 in. 
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Clearance, shaft to housing .... . .... ... _ .. 0.0010 to 0.0025 in. 

v. Torque Wrench Tension . 

Crankshaft bearing cap screws: 
Center bearing cap screws ....... .. . , .... . . 
All other bearing cap screws , ..... ... ... , .. . 

Connecting rod bolt nuta .... . .............. , . 
Cylinder head screws ... .. .. ... . ........... , .. 
Manifold stud nuts . _ .... , .. ' ......... . .. , .. 
Flywheel scmW8 . .. .. ....... _ . _ . _ .... _ ..... . 
Flywheel housing stud nuts . _ ............... . 

130 to 140 ft·lb 
100 to 110 ft·lb 
100 to 110 ft-th 
100 to 110 ft · lb 
100 to 110 ft -lh 
145 to 155 ft-tb 
100 to 110 ft-Ib 

NOTE: Above table is for clean. dry threads. If threads are clean 
and oiled. deduct 10 foot-pounds. 
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COOLING SYSTEM 

Section I 

DESCRIPTION AND OPERATION 

D:s~ription and operation ......... . .... _ .. , ... _ . ' 

41. DESCRIPTIO~ A:'IID OPERATIO"'I. 

41 

II. The circulating cooling system has a liquid capacity of 20 
gallons. The liquid cools the engine cylinders, cylinder heads, 
engine lubricating oil, clutch gear reduction unit, and air com­
pressor. Heat is removed from the coolant through two large 
fin-and-tube type radiators mounted in each side of the sealed 
engine compartment. Air is drawn into the engine compartment 
through these radiators and is blown out at the rear of the compart­
ment by a six-blade fan . 

h. Coolant is circulated by a pump which is mounted to the front 
of the engine (rear of vehicle) and driven by three V-belts from a 
pulley on the crankshaft. The pump forces the coolant through the 
Inlet header. cylinder heads, and engine lubricating oil cooler. 
It also forces some coolant through the a ir compressor. From the 
engine heads the coolant fl ows out through the outlet header and 
thennostat housing. There are four thennostats, located. in the 
paBPages between the outlet header and the thennostat housing, 
which stay closed until the engine has reached its efficient operating 
temperature, and then automatically open. While the thermo­
stats are closed , the coolant fl ows through a by-pass in the thermo­
stat housing direct to the pump to be re-circulated through the 
engine and engine lubricating oil cooler. The thermostats open 
when efficient engine operating temperature is reached, and the 
coolant then circulates through the radiator and clutch gear reduc­
tion unit. When the thenn08tats are open, the by-pass is closed. 

c. The cooling sysUlm is sealed. The overflow of coolant is 
controUed by 8 ptessure release valve. No coolant is discharged 
from the overflow until the engine is hot and the pressure wit hin 
the system reaches 7 pounds. At this pressure, water will not boil 
until it reaches 225°F . All coolant discharged through the over­
flow is stored in an overflow tank. As the cooling system cools, the 
coolant in the overflow tank is returned to the system. 

d. A cooling system filler cap is located on top and at the rear 
of the vehicle. A fi ller bowl located directly under the filler cap is 
connected by hose to each radiator. The vent hose prevents t he 
system from becoming air-bound when filling . 
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CHAPTER 3 (Conl'eI) 

COOLING SYSTEM (Conl'eI) 

Sediol't II 

COOLANT PUMP AND FAN CLUTCH 
""' ... -

DFF:liption and operation ........... .. ........... .. ... 42 
43 

Cleaning . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . . . . . . . . . 44 
Inspection .... ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 
A55e"'bly ....................................... .. ... 46 

4.2. DESCRIPTION AND OPERATION. 

a . The coolant pump is a centrifugal. type pump attached 
the front of the crankcAse and cylinder head. It has a 
200 gallons per minute at 2,900 engine revolutions 
It is driven by three V -belts (rom a pulley, carried on 
ball bearings, on the front end of the fan and pump 
impeller is pinned to the rear end of thie shaft. Alao m<"",:~ on 
the fan and pump shaft is a clutch which permits the engine fan to 
be djnengaged while fording 8treams. Coolant is prevented from 
leaking around the fan and pump shaft by a .carbon Bepl, which is 
held against a polished seat on the pump. housing by a bronze coil 
spring. A rubber seal is IlAed in conjunction with the carbon &eftl. 

b. Removal and installation procedure is deem ibed in TM 9·786 . 

COLD 
CHISEL 

'AN "A,N;,O,,' 
PUMP '" 

• 

FAN ANO PUMP PULlEY/- .... 
f.·;Ui. 91-Slid.".,.,, ;,, ; FfM _ ~,~Y Nul' 7 zl 
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COOLANT PUMP AND FAN CLUTCH 

NUT l OCI( 

43. DISASSEMBLY. 

fAN ClUTOt 

fAN AND 
PUMP PUUfY 

-'A~ AND 
SHAFT 

IA 1"0 2012t 

a. RCDlove Fan and PURlP Phll:~r Straighten the (an and 
pwnp pulley nut lock with a cold c ' (fig . 97). Remove nut and 
nut lock from ahaft. Slide pulley oft' splined shaft (fig. 98). 

SEARING 
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~ 

(. 
.ot 

fir- "..:... 
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'.furnar 
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ROD END 
PINS -'----~ 

FAN ClUTOi'.. __ ~; 
CAM LINK 

FAN CLUTCH 
RElEASE 

. . 

• 

FAN ClUTCH 
-- RElEASE COLlAR 

FAN aUTo-( 
4-- HOUSING 

OIL LEVEL 
GAGE NIPPlE 

't"ure J04 - «..,10'1'-' Fott _ Pump SId' Andy 

h. Remove Fan and Pump S haft Assembly. Remove five 
nuts and lock washers attaching pump bearinlf retainer, and remove 
retainer with oil seal (fig. 99). Drive out tmpeller retaining pin 
with a punch (fig . 1(0). Remove four nuts and lock washera 
attaching two fan clutch housing covers, and remove covers and 
gaskets (fig. 101). Reaching through housing cover openings, 
remove two fan clutch releR8e fork screws and lock wa.shel"8 (fig. 
102). Supporting fan clutch housing on two blocks of wood, drive 
fan and pump shaft out of impeller with suitable driver (6g. 103). 
Fan and pump shaft epembly can now be lifted from fan clutch 
housing (fig. 104). 

e. Disa lUemble Fan and Pump Shaft Auembly. Remove (an 
clutch rehwse collar from reirune sleeve (fig . 104). Using a puller 
(41.P ·2905-60), remove inner ball bearing and bearing collar from 

1M 
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SEARING CAGE 

OUTeR SPACER 

fAN AND 
SHAFT 

..... '0 20aU 

FjULJN 108 - ".,"0 .... ., o-,"'·I.a: i ew eov-, u.;.g Puler 

FAN AND PUMP 
SHAFT 

OUTER 8ALL 
I 

Rev'" KW - Ilt_v .. Oufw 1aI11,a ' " _ ¥CI'C'''', u.Mg "".r 

fan and pump shaft (fig. 105). and (our 
rod end pins; then,lift off two fan Uaing 
a suitable size punch, drive cam plate 
bracket to (an clutch releaae fan clutch 
release shaft from fan clutch cam and remove both 
(rom fan and pump shaft (fig. puller (41.P.2911). 
remove outer bearing cage (rom outer bearing (fig. l OS). 
Using a puller (41 -P-2905-60) remove outer ball bearing and 
spacer (rom fan and pump shaft (fig. 109) . 

• 
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COOLANT ruw AND FAN CLUTCH 

RelEASE FORK 

RELEASE FORK SHAFT 

BEARING 

C=, fORK SHAn 
( ,..-rEARING GASKET 

... ~p 20u0 

F'-,ure no - ..... IOV .. Fott Ckckll •• laa .. Fow' fMfI Shd, 

d. ReDlove Fan Clutch Rele.tIC Fork. Unscrew release fork 
shaft bearing with gasket from fan clutch housing, and. remove 
fan clutch relepse fork ahaft and reje8S ! fork (rom fan and pump 
ohaft (fig. 110). 

44. CLEANING • 

•. Strip off gasketA. and sealing compound, and wash with 
dry-clearung solvent. Remove two pipe plugs (rom clutch housing, 
and .emQve cap from oil level gage nipple (fig. 104). Flush out 
ineid.e of housing, and blowout with comproos ed air. Replace 
plugB and nipple cap. 

45. INSPECTION . 

•• Examine all surfaces of clutch housing, impeller, outer 
bearing cage, and outer bearing retainer (or cracks. Replace 
cracked parte. Examine pulley for cracks, particularly at the belt 
l1!taining flanges. Examine aU studs in clutch housing, and replace 
if damaged. Examine water seal in hub of impeller. IJ carbon 
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thrust collar is worn or damaged , remove retaining ring, and 
replace entire seal Examine outer oil sesl and felt seal in pump 
bearing retainer. If leather is cut or worn, knock out seal, and 
install new seal wit!:e~r or sharp edge of leather towards the engine 
side. Examine oil in fan clutch housing. If damaged, replace 
with the lip or sharp edge of leather toward the engine side. 

46. ASSEMBLY . 

•. Install Clutch Release Fork. Place the fan clutch reJf's!!If! 
fork inside the fan clutch housing, and insert the release fork shaft 
into the housing and fork . with the flat side on the end of the shaft 
toward the engine (fig. 110). Install release fork shaft bearing 
and new gasket. 

h. Assemble Fan and Pump Shaft A88cmbly. PC' q outer 
ball bearing into bearing cage. Press outer bearing and cage onto 
end of fa n and pump shaft. Press outer bearing spacer on shaft 
tightly against outer bearing. Place cam plate bracket into slot 
in fan and pump shaft. and insert fan clutch release shaft inside 
fsn and pump shaft (fig . 107). Screw clutch release shaft into 
cam plate bracket as far as possible, then drive in a new attaching 
pin (fig . 106). Rivet pin on both ends. Place release sleeve on 
fan and pump shaft, and connect two cam links to release sleeve 
and cam overcenter plates, inserting four rod end pins and cotter 
pins (fig. 104). Place inner bearing collar on fan and pump shaft, 
and pl( ' . inner bearing on ahaft. Place fan clutch release collar 
in groove in release sleeve. 

c. Install Fan and PUDlP Shaft A8IteDlhly. Shellac new gasket 
to front face of fan clutch housing, and insert fan and pump shaft 
assembly in housing (fig . 104). Secure fan clutch release fork to 
release collar with two refease fork screws and lock washers, 
working through clutch housing cover openinga on either side 
(fig. 102). Install two fan clutch housing covers with new gaskets, 
and secure with four nuts and lock washers (fig . 101). Shellac 
new gasket on outer ball bearing retainer, and install bearing 
retainer with oil seal (fig. 99). Secure with five nuta and lock 
washers. Support fan clutch housing in upright position with 
impeller end up on two blocks of wood . Line up pin holes in 
impeller with pin hole in shaft, and press impeller onto shaft. 
Secure impeller to shaft with pin, and nvet both ends of pin. 

d. IUI.tali Fan And Pump Pulley. Slide pulley onto splined 
end of shaft. Assemble nut lock and nut on ahaft, and tighten 
securely. Bend nut lock over one face of nut. 

( , , .. 
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48 Cleaning, in-pecLion, and repair ..... .. .... . ..... .. .... . 

47. DESCRIPTION (fig. 111.) 

•. A 6-blade fan with 28-inch outaide diameter is meunted on 
the fan and coolant pump pulley. When the ran clutch is dis­
e~aged 88 for fording, the fan and pump pulley turns freely in an 
oilite bushing in the fan hub. When the fan clutch is engaged, 
the clutch facings engage the fan hub and ran pulley flanges with 
the flanges which are riveted to the ran blades. The blades are of 
heavy sheet-ateel construction pitched to blow the air out of the 
rear of the pn.n .............. nArtment. 

Fiuy:·1JI-

rio ~ 2Gl41 

h. Removal, installation, and ran clutch adjustment procedure 
is d'uibed in TM 9-786. 

• 

.... CLEANING, INSPECfION A2"D REPAIR . 
• 

I. Clean Can with steam or dry-cleaning solvent. 
b. Inspect all riveta for lOO8E!ness. Clinch loose rivets with 

hanune.-. 
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c. Inspect oilite bushing -for excessive wear. Inside diameter 
of new bushing is 2.5012 to 2.5032 inches. To replace bushing, 
drive old bushing out with suitable driver, and drive new bushing 
in until it is 8ush with sides of fan hub. 

d. Rotate fan on fan and pump pulley, and observe for run-out 
in the blades, or for bent blades. Bend blades to aline. Replace 
fan if run-out cannot be corrected. 
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52 

Cleaning and inapect.ion ........• • , .. . .•. . . ... .. ....... 
Repair ..... .. .. .. ............ . .. . . .. . .. .. . .. . . ..... . 
Test .... .. . .. . ... . .. ... . . .. . .. .. ..... . . .. .. . . , ..... . 

49. DESCRIPTION (fig. 112) . 

•. There are two identical fin-and-tube type radiatol1J used in 
the cooling system. One ia located on each side of the engine 
compartment. The radiator conaista or a top and a bottom tank 
with the core eet in between. The ends of the core tubes are 
soldered to headers. which in tum are soldered to the tanka. 

RADIATOR INtET 
COVER~ t 

• ____ GASKETS ~ .. 
PIPE PlUG 

SIDE "...". __ - --
SRAQ(ET· ~ GASKETS • -RADIATOR ___ ' to, DRAIN 
DRAIN COVER 1 ll ' coo; 

Rebi. Jr2 -1.Jf' "ufur Cnrp;q I iii 
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Channels are used around the ends, and alAO at the center front 
and back of the COte, to reinforce the 8poombly. Radiator parts 
are fastened together by a combination of rivets, spot welds, and 
solder. There are two inlet openings in the top tank, and two 
outlet openings in the bottom tank. A radiator can be used on 
either side of the engine compartment by merely changing the 
location of the inlet nipple and outlet elbow on the inJet and 
outlet openings. The openings which are not being used are 
closed by covers. The lower cover is equipped with a drain cock. 

h. Radiator removal is dr ' 2tibed in TM 9-786. 

50. CLEAN I NG AND I~SPECTION. 

a. Clean the radiator inside and out with dry-cleaning solvent, 
and dry with compressed air. 

h. Examine core for leaks and bent tubes. Repair if damaged 
(par. 51 ). 

c. Inspect mounting studs. If they are bent or damaged, 
replace with new studs (par. 51 c). 

51. REPAIR. 

a. Bent fins can be straightened by using a long steel bar. 
CAUTION: Be careful not to damage IN! tubes in this operation. 

h. Repair leaks by soldering. If they cannot be repaired, 
replace with new radlator ,assembly. 

c. Replace bent or damaged mounting studs by turning them 
out, and installing new studs. 

d. Solder all cracked or broken soldered connections. 

52. TEST. 

Q. Plug. with radiator inlet covers and gaskets. all inlet and 
outlet openings except one, which should be covered with a 
radiator drain cover and gasket. Remove drain cock from drain 
cover, install a fitting and connect air pressure line to fitting. 
Install pipe plug in place of vent tube connector. Apply air 
pressure of 10 pounds per SQuare inch to radiator. 

b. Immerse radiator in water, and observe for air bubbles. 
Mark leaks. and repair by soldering. 

( 
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53. DESCRIPTION. 

H. Two identical manually-controlled radiator shutters are ug Ed 
on the vehicle. They are located aCZll!! the outer {aces of the 
radiators. A shutter corurist8 of a aeries of vertical steel louvera 
that pivot on the ends to open or cloee. All louvers are connected 
to a common operating bar, which turns them in unison. A 
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SHUTTER ASSEMBLY 

IA 1'0 20 .. . 

Fi._ ""-lIFp .. ' &J 01 ItoJL#w Sltufter AllImUy IIL' • .I Ovf 01 ,.u .. . 
grilled frame holds the 8 " ; embly together, and is also used. for 
mounting purpoees. A bell crank, which is part of the shutter 
controls, c1(]SPJ the shutter when the control rod is pulled out, and 
opens the shutter when the control rod is puehed in. 

b. Removal and installation are doo :dbed in TM 9-786. 

54. DISASSEMBLY . 

•. Remove Shutter Rear Control Rod ( fig. 113). Remove lock 
nut from end of rear control rod stud. and turn out stud through 
opening provided in top of shutter frame. Remove rear control 
,od. 

b. RemOH: Shutter Assembly (figa. 113 and 114). Remove 
two cap kiewa and lock washers attaching both ends of carrier 
to frame. Pull shutter assembly out of frame at top. 

e. ReDlove Bell Crank and Carrier (fig. 113). Unhook and 
remove spring. Remove fia t washers and cotter pine attaching 
bell crank to carrier and shutter operating bar, and remove bell 
crank and carrier. 

55. CLEANI NG, INSPECfION AND REPAIR. 

a. Clean all parts with ateam or dry .. deaning solvent. 
h. Inspect shutter louvers for dams¥e. Straighten louvers 

where poeeible, and rivet over I~ trunruons and studs. Replace 
with new shutter assembly if beyond repair. 

c:. Straighten grille in frame, if bent. 

56. ASSEMBLY. 

a. Inllall Carrie r and Bell Crank. Place carrier on top end 
of shutter 8E'l€mbly, making sure louver trunnions fit into the 
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holes provided. Place bell crank onto two carrier studs and two 
operating bar studs. Install two 8at washers over two carrier 
studs, and insert four cotter pins in the four studs. Hook one 
end of spring to anchor on carrier, and other end to operating bar 
stud. Set shutter assembly into frame, with louver trunnions in 
holes provided at bottom. Move upper end of shutter assembly 
into frame, and attach with four cap screws and lock waahel'S. 

b. Install Shutter Rear Control Rod. Determine whether 
shutter is to be used on left or right radiator. Then insert rear 
control rod through opening provided in end of frame which will 
be toward front of vehicle. Install control rod stud through hole 
in control rod and into inner bell crank link on left radiator shutter, 
and to outer bell crank link on right radiator shutter (grille side 
considered outer side). Install lock nut on lower end of stud . 
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CHAPTER J (Conl'eI) 

COOLING SYSTEM (Conl'eI) 

Section VI 

RADIATOR OVERFLOW TANK ............ 
DE ; ~ Iiption ... . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57 
Repair and test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 58 

57. DESCRIPTION. 

•. The overflow or ezpansion tank (or the cooling aysu.m is 
mounted to the right frame channel belo~ the engine compart.. 

ORAl" 

-

ment . It is 8 welded steel tank with 8 drain cock at one end. 
It has a bracket that surrounds the tank for mounting PUl"p(l8M 
(fig. 115). The tank is connected to the cooling system through 
an overflow tube that extends down to the bottom of the tank. 
When the cooling system heats up, the resulting prE ure opens 
the release valve so that coolant drains out through the overflow 
tube into the overflow tank. If the tank becomes filled, any addi­
tional coolant drains out through an overflow pipe in the tank. 
As the cooling system cools, the coolant in the overflow tank is 
Bucked back into the system. 

b. Removal and instaUation are d · ? c:ribed in TM 9·786. 

( 116 Or .. " fL", 

UNIVE~\lTY Of CAlifORN IA 



IADIATOI OVUFLOW TANK 

58. REPAIR A:\,D TEST. 

TM 9-1786A 
5. 

H. Repair any leaks by welding. A loose bracket must be 
rewelded to tank. 

b. Test tank in water with air pressure of 8 to 12 pounds. 
Insert plug in tank overflow pipe opening, and connect air line to 
overfloW" tube. NOTE: Air bubbles indicat€ location of leaks. 
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CHAPTER 4 

FUEL SYSTEM, GOVERNOR, AND 
AIR CLEANER 

Sec:tion I 

DESCRIPTION 

Description and operation ...... .. . .. _ 

59. DESCH IPTIO:\' A"O OPEItATIO:\. 

a. Description. 

59 

(1) The fuel system consists of two fuel tanks, a fuel fi lter for 
each tank, fuel tank selector valve with water trap and strainer. 
fuel pump with water trap and strainer, fuel pump hand primer. 
two carburetors, starting hand primer system, and necessary con­
necting tubing. The fuel system is sealed except for the vent and 
overflow tubing which connect the two fuel tanks to the air 
cleaner and to an overflow tube. This arrangement permits the 
gasoline fumes and odors to be drawn into the engine through the 
air cleaner thereby eliminating fire hazard and gasoline odors. 
I t also permits t he fuel to expand out through the overflow tube 
when the tanks are completely filled . The overflow is located 
above the fuel tanks, thereby permitting the tanks to be submerged 
below the water when fording without danger of water entering 
the tanks. Refer to TM 9-1828A for information on fuel pump. 
Refer to TM 9· 1826C for information on down-draft carburetors. 

(2) The governor limits the full · load speed and high·idle sMCd 
of the engine. It is a mechanical flyweight·type governor, located 
below the distributor, and connected by linkage to two butterfly 
valves, one in each throttle body. The butterfly valves limit the 
intake of fuel and a ir mixture into the intake manifolds, and hold 
maximum engine speed under full· load to 2,900 revolutions per 
minute, and maximum high. idle speed to 3,050 revolutions per 
minute. 

(3) The a ir cleaner provides clean air to the two carburetors and 
to the air compressor, and in addition it vents the fuel tanks. 
The air cleaner is a heavy·duty, 12-inch, oil·bath type. It is 
mounted in the left front corner of the engine compartment. 

b. Operation. Either fuel tank can be selected to feed the 
system by turning the selector valve knob below the driver's seat. 
The gasoline leaves the tank through an outlet pipe which is part 
of a sender unit. It then passes through a tube to the fuel filter, 
located behind the driver's seat, where all dirt particles are 
removed . From the filter the gasoline flows through a tube to the 
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selector valve, which has a water trap and screen where water is 
removed. The fuel then flows through a tube to another water 
trap and screen on the fuel pump and on into the fuel pump 
proper. The fuel pump, which is mounted to the distributor side 
of the engine, forces. the gasoline up to the two carburetors 
mounted on top of the intake manifolds. The starting primer 
system consists of a manuaUy-operated plunger-type primer pump 
which receives gasoline through a tube connected to a tee located 
in the fuel line directly ahead of the fuel pump. The primer pump 
delivers the fuel to a distributor tee, from which a series of small 
tubes carry the fuel to the intake manifolds, where it is injected in 
six separak sprays. In the event the fuel should drain back from 
the carburetors through the fuel pump, which is at a lower level, 
it is possible to prime the system by moving the hand primer rod , 
connected to the fuel pump, up and down. This rod operates the 
fuel pump and primes the system. An electrically operated fuel 
gage on the dash will indicate the amount of gasoline in each fuel 
tank when the ignition switch is turned on and a toggle switch is 
tripped to the left or right. 
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CHAPTER. (Cont'd) 

FUEL SYSTEM, GOVERNOR, AND 
AIR CLEANER (Cont'd) 

Section II 

FUEL TANK 

D .. escnptlon ..... , .............. . ..... . . .... . .... . . .. . 
Cleaning, inspection and repair ... . . . . . .. .. . . .... . ..... . 
Test .......... . .... . ...... .. . . . . .. . ................ . 

60. DESCHIPTION (fig. 116). 

60 
61 
62 

a. Two 50-gallon capacity fuel tanks are provided. They are 
located on opposite sides of the shell box below the center side 
platform doors. The tanks are of welded-steel construction with 
large filler openings which include flame sneaters. Filler caps 
and flame arresters are screw type. Inside each tank are two 
sheet-steel baffles. A drain plug is provided at the bottom of each 
tank. The tanks are supported in the vehicle on the left and 
right center bottom plates and are attached to these plates and 
also to the fender side sheets by cap screws with lock washers 
which screw into lugs welded to the tanks. 

h. Removal and installation of fuel tanks are described in 
TM 9-786. 

61. CLEA:\'ING. INSPECTIO:X ANI> REPAIR. 

a. Drain fuel tank . Unscrew flame arrester from filler opening. 
Clean outside and inside of tank with dry-cleaning solvent or 
steam. Dry the tank thoroughly with compressed air. 

h. Inspect inside of tank for dirt. If dirt has not been removed 
after cleaning, and has accumulated to a point where it is impos­
sible to remove with further cleaning, replace the tank with a 
serviceable one. Inspect mounting screw lugs for secure welding 
to tank, and inspect for leaks. 

c. As a precaution, the tank must be thoroughly drained and 
blown out with compressed air before repairing. Care must be 
taken when handling fuel tanks to avoid producing a spark that 
may ignite the volatile mixture of air and fuel. Repair leaks by 
first gouging out material at leak, and then welding. Tack-weld 
loose spacers to bottom of tank. If leak is between spacer and 
tank, break the spacer loose from the tank with a chisel and 
hammer, repair leak by welding, and then tack-weld spscer back 
into place, making sure holes in spacer line up with mounting 
screw holes in lugs. 
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d. Inspect the bottom of fuel tank for corrosion that might 
cause 8. rupture. Use following method of checking. NOTE: 
This method can also be vs..t while installing fuel tank in the vehicle. 

(1) Drain the fuel tank until 1 inch of fuel remains in the tank . 
(2) Remove filler cap, and screw out flame allcster . 

. (3) Inaert a metal rod (~ to }Ai inch in diameter, approximately 
5 feet long, and round on end ) through the filler hole, and tap 
smartly over all corroded &.re88 on the inside bottom of the fuel 
tank. CAUTION: To preclude the possibility of igniting the fuel 
vapor in the tank, by a static d~ from the metal rod, the rod 
lIwuld be properly groundal to the /.Ie/lick before being inserted in the 
fuel tank. If the corroded area is thin. the rod will puncture the 
bottom of the fuel tank, or at least puncture the metal su{ficiJ!ntiy tv 
start a leak. 
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62. TEST. 

a. " 'el \Iethod. 

(1) Plug tightly aU openings except filler neck , and tank gage 
and outlet unit openings. 

(2) Dry entire outer surface of tank with comprcBBed air or 
clean, dry cloth. 

(3) Place the tank on blockB 80 .that its under side can be seen. 
(4) Fill tank with water. and install filler cap. 
(5) Insert the end of an air hose in the tank gage and outlet 

unit opening, and cover rest of opening with a cloth. 
(6) Apply air pressure on the water for a few minutes. 
(7) Examine entire outer surface of tank for moist spots where 

the water was forced through. 

h. Air Press ure \Iethod. 

(1) Plug all openings except drain plug opening. 
(2) Attach end of air supply hose to this opening. 
(3) Submerge the fuel tank in a tank of water, or cover the 

entire tank with soapy water. 
(4) Turn on air pressure of 10 pounds per square inch. 
(5) Draw a ring a round each spot on fuel tank where bubbles 

appear. NOTE: Bubbles indicate leaks . 
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~ ....... p" 
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Assembly . __ _ ..... _ .. ____ ..... _. _ .... . . __ ...... _. '. 66 

63. DESCRIPTIO!'II (fig. 117). 

H. This valve is mounted on the inside of the driver's seat front 
support, and is controlled by a knob located on the outside of the 
front support, within easy reach of the driver. The valve has 
three positions: when the pointer Qn the knob points uFo ' the 
fuel from both fuel tanks is shut off; when it points to the eft or 
right, the valve opens the fuel supply (rolll either the left or right 
fuel tank. The valve consists of a body which contains two 
spring-seated valve stems, operating cam, fuel stra iner screen , 
and bowl. 

h. Fuel enters the selector valve through two inlet ports located 
at the top of the valve body. These ports are connected through 
tubing to the left and right fuel tanks. The flow of fuel through 
the valve body is shut off by two valve stems which are held 
closed by compression springs. A cam, located in the center of 
the valve body, opera tes the va lve stems. The outer end of the 
cam has a flat spot to locate the control knob pointer, and also to 
lock the knob on the cam. When the flat spot is horizoJlta l, both 
valve stems are closed. When it is turned to the right, one va lve 
stem opens and permits fuel to flow by the va lve. When it is 
turned to the left, the other valve stem opens· and permits fuel to 
flow by the valve. Only one valve stem is open at one time. 
After passing the valve stem, the fuel goes through a baffle which 
is located in the center of the screen bowl. This baffle breaks up 
the flow of fuel , and prevents stirring up of sediment in the bottom 
of the bowl. From the bowl the fuel passes up through a fine mesh 
screen, and out through an outlet port which is connected to the 
fuel pump inlet through a tube. 

c . Removal and installation are described in TM 9·786. 

64. DlSASSE:\IBL Y. 
a. Remove Sc reen Bowl. Loosen cup at bottom of bowl, 

swing bail aside, and remove bowl, screen, and cork gasket. 
h. Remove Cam. Unscrew the cam nut , with packing nut and 

packing, from the valve body , and remove cam. 
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c. Remove Valve Stemll. Unscrew cap nut from body. and 
remove spring and valve stem assembly. Repeat operation to 
remove second stem Jlmembly. 

d. Remove Bail and BarRe. Pull one end of bail wire out of 
hole in valve body, move it aside to clear body. and remove bale 
w embly. Unscrew baffle from body with pliers. 

65. CLEAN ING. INSPECTION AND REPAIR. 

a. Clean all parts of valve in dry-cleaning solvent, and dry 
with compressed air. 

h. Inspect body for cracks or damaged threads. also inspect 
valve Bt.em seats in body for scratches or nicke. Replace with new 
body if any of theae defects are PrE sent. 

e. Inspect strainer &Cteen and strainer cork gasket. Replace 
defective &Cieen or gasket. , .. 
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66. ASSEM BL Y. 

a. Install Bail and Baffle. Screw baffle into valve body, and 
tighten. lnaert bent end of bail wire in hole provided in side of 
valve body. Spread wire far enough to insert other bent end into 
hole in opposite side of valve body. 

b. In~tall Valve Stems. Insert valve stem into hole in valve 
body , with packing washer end in first. and with flat surface up. 
Install spring and cap nut. Repeat operation for second valve 
stem , spring, and cap nut. 

c. Install Cam. Place cam into hole in valve body, over flat 
surfaces on valve stems, and into inner hole. Loosen packing nut 
in cam nut, and install both over cam. Turn cam nut into valve 
body. and tighten securely. Tighten packing nut just enough to 
prevent leakage past the packing. 

d. Inslall Screen Bowl. Place screen and cork gasket on toP. 
of bowl, and hold bowl in place below valve body. Swing bail 
down. and tigh~n cup against bowl. 

, 
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67. DEScnlPTION A~U OPEHATIO!\' (fig. 118) , 

. Q. Two fuel filters , one for each fuel tank, a re mounted on the 
back of the driver's seat behind the back rest. Each filter is 
connected into the fuel line between a" fuel tank and the selector 
valve. The filter consists of a metal element which is cleaned by a 
revolving knife . The knife is rotated by the turning of a ratchet 
handle on top of the filter in a clockwise direction. It scrapes the 
accumulation from the outside surface of the element. Surround­
ing the element is a case which collects the dirt that falls from 
the element. The case and element are attached to a head which 
is a lso used for mounting. Fuel enters an inle t passage in the 
head , fl ows down around the outside of the element, through the 
O.OO2-inch spacings in the element, up into the head, and out 
through the outlet port. 

h. Removal and installation are described in TM 9-786 . 

6li. IJI SASSE.'IIJLY. 

<t. Remove element with knife. Refer to TM 9-786. 

69 . CLEA.'II I:\ G. I .'ISPECTION AND nEPAm. 

u. Clean a ll parts in dry-cleaning solvent, and dry with com­
pressed air. 

h. Inspect element for breaks; if detective, replace with complete 
new element with knife assembly. 

c. Inspect contact of knife on element. If knife does not 
contact element evenly. remove cotter pin from end of knife 
shaft, and remove shaft. knife and knife driver. Straighten knife 
blade until it contacts element evenly for its full length. Then 
install knife, driver, shaft, and cotter pin on element. 

d. Inspect spring on stuffing box. If it does not contact serra-
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tiona of stuffing box nut, remove nut. and bend spring prongs in ; 
then install nut. 

e. Inspect filter case gasket. Replace with a new one if damaged. 

70. ASSEMBLY. 

u . Install element with knife. Refer to TM 9-786. 
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Inspection and repair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 72 

71. DESCRIPTIO:\" (fig. 116). 

H. This unit is located in each fuel tank and registers the 
amount of ftiel in the tank. A float attached to a long arm actuates 
a sender unit which varies the amount of current delivered to the 
fuel gage on the instrument panel as the fuel level varies. The 
fuel tank outlet is a part of this unit. 

h. Removal and installation procedures are described in 
TM 9-786. 

72. I:\SPECTJO," A~D REI''\IR . 

H. Inspect fuel tank gage float for leaks. If a leak has developed 
in float , remove all fuel or traces of fuel vapor, and repair leak by 
soldering. Inspect fuel outlet tube for being clogged with dirt , 
or having a leak at solder I'oint at top, Repair leak by soldering. 
If fuel tank gage and out et unit is otherwise damaged , or does 
not register fuel level in tank, replace with new unit . 
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73. DESCRIPTION A:"IiD OPERATION (fig. 119) . 

73 
74 
75 
76 

•• Description. The air cleaner is a heavy-duty, 12-inch, oil­
bath type. It is located in the left-front comer of the engine 
compartment, and secured to the side sheet by mounting brackets. 
It provides clean air to the engine carburetors and air compressor. 
In addition, it vents the fuel tanks, thus reducing the possibility of 
fire from gasoline vapor, and preventing gasoline odor. The air 
cleaner must be removed and cleaned after every 100 hours of 
operation. 

b, Operation. Air enters the cleaner from the top through a 
scu~m which prevents coarse particles from entering with the air. 
The air pa 35 ' "\ down through the center of the air cleaner to the 
oil cup at the bottom. Here its direction is reversed, causing the 
dust and dirt to separate from the air and settle in the oil. As the 
air flows up, it carries an oil mist which is deposited on the screen 
elements as it paTS through. Additional dust is removed by the 
oil film on the scleen elements. The dust is carried down by the 
oil returning to the oil cup. 

c. Removal and installation procedures are described in 
TM 9·766. 

74-. DISASSEMBLY. 

a. Remove cover from top of cleaner by loosening wing screw. 
UIl8Ci'eW tie bolt from oil cup, and remove bolt and oil cup. 
Remove wing nut securing two bottom screens to cleaner body. 
Remove four cap screws and lock washers attaching intake screen 
and Bupporting sheet to cleaner body. Remove intake SCI een. 

75. CLEANING, INSPECTION AN"U HEPAIn. 

a. Clean. Clean all parts thoroughly with dry-cleaning solvent. 
Be Bure to clean the scleens in cleaner body and air intake tube. 

h. Inspeet and Hepaif. Inspect body, cover, and oil cup for 
breaks and dents which would cause air leaks and allow dust to 
enter, causing failure of engine. Replace badly damaged parts, 
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weld breaks, and straighten dents. Inspect individua1 SCI eens in 
body for accwnulation of lint, chaff, or leaves. Replace defective 
screens, and replace body if clogged. Inspect intake screen, and 
replace if broken. Inspect tie bolt threads and threads in oil cup, 
and replace if damaged . 

76. ASSE.\IBL Y. 

a. Install two individual screens in bottom of cleaner body, and 
secure with wing nut. Set cleaner body on oil cup, and attach by 
inserting tie bolt down through cleaner body. Tighten tie bolt 
against two bolt support brackets. Install cover on top of cleaner, 
and secure with wing screw. Attach intake screen and support 
sheet to bracket on cleaner body with four cap screws and lock 
washers. 
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CHAPTER 4 (Conl'd) 

FUEL SYSTEM, GOVERNOR, AND 
AIR CLEANER (Conl'd) 

Section VII 

GOVERNOR 
P ....... h 

Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 
Disa ·- embly .......... .. .. ... . . . .. .. . . ... . .......... 78 
Cleaning, inspection, and rebuilding . . . . . . . . . . . . . . . . __ . 79 
Assembly . . ... .................... . . . ... . . . . .. . ..... 80 
Adjustment .. . _ .. . _ .. ..... , . . . . . . . . . . . . . . . . . . . . . . . . .. 81 

77. DESCIUPTION (fig. 120), 

a. The complete governor mcludes both the governor a:membly 
and the dual throttle valve box assembly . The governor assembly 
is mounted on top of the governor drive shaft housing, which is 
attached to the distributor side of the crankcase, The governor 
drive shaft is driven through a spiral gear off the engine camshaft. 
The spider shaft assembly, which contains the governor weights, 
is driven off the top end of the governor drive shaft through s 
splined coupling. Mounted on top of the governor body is the 
distributor which is driven off the upper enrl of the spider shaft 
through a slotted connection. Located on the opposite side of the 
engine, between the intake manifold and carburetors, is the dual 
throttle valve box assembly. This assembly is connected to the 
governor assembly by a connecting rod , which is located inside 
of a tube. Lubrication is furnished to the governor assembly and 
governor drive shaft assembly through a tube which permits a 
continuous flow of lubrica ting oil from the filter base to a bushing 
in the governor base. From this bushing the oil flows through a 
drilled passage in the spider shaft to lubricate the governor weight 
assembly. Another tube connects the governor body to the 
crankcase air cleaner breather, permitting the oil fumes in the 
governor assembly to be drawn into the crankcase. 

h. The governor limits the full-load speed and high-idle speed 
of the engine. It is a flyweight type Pierce governor. The 
governor shaft carries a spider to whkh are hinged. two weights. 
When the engine is operating at speeds below that for which the 
governor is set, the tension of a spring exceeds the centrifugal 
force exerted by the weights, and the throttle lever remains in the 
open position. Inasmuch as the two butterfly valves in the valve 
box assembly are connected by a shaft and rod to the throttle lever, 
they also remain wide open. When the engine reaches the speed 
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(or which the governor is eet, the centrifugal force of the weights 
eJ:oocrls the tension of the spring, and the weights move out. 
This moves a sleeve and a yoke upward , and moves the throttle 
lever and butterfly valVei toward 8 cloeed poeition, thus reducing 
the amount of fuel and air mixture delivered to the engine. The 
governing system is entirely separate from the carburetor throttle, 
not being connected to it in any way. The governor simply 
l!IelVes to restrict the flow of fuel Bnd air mixture to the cylinders, 
thus limiting the speed of the engine when the manually operated 
throttle valves are open to a point that will give an excessive 
engine speed under e118ting-load or no-load conditions. Maximum 
high-idle engine speed is 3 ,050 revolutions per minute, and maxi­
mum full-load speed is 2,900 revolutions per minute. 

78. DISASSEM BL Y. 

a. Dilla8llemble Governor AII!lemhly. 

(1) REMOVE THRO'l'I'LE LEVER SPRtNG (~g. 121). Remove 
drilled nut from horizontal adjusting screw. Unhook spring from 
vertical adjusting screw, and remove spring and adjusting screw 
with lock nut and lock washer from body. 

(2) REMOVE BASE (fig . 121). Remove snap ring and washer 
from splined end of spider shaft. Remove SIX screws and lock 
waahers attaching base to body. Separate base from body, and 
remove base. Strip gasket off' base. 

(3) REIIOVE SPIDER SHAFf AssEMBLY (fig . 121). Unscrew 
elbow and slotted plug from body. Drive tapered pin out of 
throttle lever, using a small punch through the slotted plug hole 
in body. Loosen set screw nut, and remove set screw from side 
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Fivv,.. 121 - Gonmor ..... rnWy Compo ... "" 

of body_ Pull spider shaft assembly out of body. NOTE: It may 
be difficult to pull 1M spider shaft assembly out, as it must force the 
rocJrer yoke shaft to turn in the ti1rotfle lever. If it is difficult to pull 
shaft out, drive on the distributor coupling end of spider shaft with 
a long brass rod to remove it from the body. 

(4 ) REMOVE ROCKER YOKE SHAFt' AND BEARINGS (fig. 121 ) . 
Remove two cap screws and lock washers attaching rocker yoke to 
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shaft, and remove yoke. Using a punch, and working from throttle 
lever side of body, drive the rocker yoke shaft out. This removes 
the throttle lever expansion plug and one bearing a t the same 
time. Remove bearing from shaft, and use shaft to drive the 
other bearing and oil seal out from the body. Remove two snap 
rings from rocker yoke shaft with a screwdriver. 

(5) REMOVE LoWER BEARING (fig. 121 ). Press bearing off 
splined end of spider shaft. 

(6 ) REMOVE DISTRIBUTOR DRIVE COUPLING (fig. 122). Drive 
pin out of distributor drive coupling. Press coupling off spider 
shaft. Remove upper bearing retainer and sleeve with upper 
bearing from shaft. PI ' B upper bearing off sleeve. 

(7) REMOVE GOVERNOR WEIGHTS (fig. 122). Remove clips from 
governor weight pins, and remove pins and weights. 
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(8) REMOVE COMPENSATING SPRINGS (fig. 122). Break locking 
wire on retainers, and remove four spring retainers and springs. 

(9 ) REMOVE SPIDER (fig. 122). Drive pin out of spider driver. 
Separate the spider and driver. and place shim or bar stock 
between them. Press spider shaft through spider driver until the 
spider contacts the Woodruff key. Then add more spacing between 
spider and driver, snd repeat pit [- ing operation until driver comes 
fMlfl . Remove Woodruff key from shaft, and slide spider off shaft. 

FEU WASHE 

w"""'" 
/:. _ lA PO 201» 

Figure 123 - DIIoI Tlwolll. Val ..... 1oJ( ....... mbIy CompaR,,," 

h. Di~a""C lllhle Dual Throttle Valve nO); l\8scm hiy. 

( 1 ) REMOVB CONNECTING ROD TuBE (fig. 123) . Pull conned· 
ing rod tube from bell crank housing and IeJllOve. Remove felt 
washers, p la in washers, and spring from tube. 

(2 ) REMOVE THROTI'LE VALVE HOUSI NGS (fig. 123) . Loosen 
the locking cap screws in both beU cranks. Remove eight cap 
screws and lock washers attaching both throttle valve housings to 
bell crank housing, and remove both throttle valve housings. 

(3 ) REMOVE C ONNECTIH G R OD AND BELL CRANKS (fig. 123). 
Remove nut, lock washer and screw attaching connecting rod link 
to bell cranks. Remove connecting rdd and beU cranks from 
bell crank housing. 

(4) REMOVE BU'ITERFLY SHAPI'S (fig . 123). Remove two 
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ecrews attaching each butterfly to shaft. and lift out butterflies. 
PICSS butterfly shafts through housings, and remove expansion 
plugs. 

(5) REMOVE NEEDLE BEARINGS (fig. 123) , It is neceeary to 
destroy the ~Ie bearings to remove them. They should, there· 
fore. be removed only if they must be replaced. 

79. CLEANING. INSPECTION AND REBUILDING . 

• , Clean and Inspect. 

(1) Clean all parts in dry-cleaning solvent, and dry with 
rompl;: ped air. 

(2) Inspect spider shaft for wear where it contacts bushings. 
Replace shaft if worn. 

(3) Inspect aU ball bearings for wear or roughness, and replace 
if damaged. 

(4) Check sleeve for wear where it contacts the weight nCBl'S , 
and for roughness on the inside. Replace if rough or worn. 

(5) Check rocker yoke for wear or fracture. and replace if 
defective. 

(6) Inspect weight noses for wear where they contact sleeve, 
and replace weights if worn. 

(7) Check bushings in retainer and base for wear. Replace 
worn bushings. 

(8 ) Replace all gaskets. 

h. Rebuild. 

(1) BASE (fig. 121). Press spider shaft bushing out. Pr m new 
bWlhing in with slotted hole in bushing alined with oil hole in base. 
Line-ream bushing to 0.624 to 0.625 inch . Bushing hole must be 
concentric within 0.002 inch of flange face on top of base. NOTE: 
Attach governor base to body with upper bearing retaim!r in place. 
The upper bearing retaim!r can then be /lsed to pilot reamer for 
proper concentricity. 

(2) UPPER BEARING RETAINER (fig. 122). Press bushing out of 
Upper bearing retainer. Press new bushing in with chamfered end 
in first. Ream bushing to 0.438 to 0.439 inch. 

(3) THROTTLE VALVE HOUSING (fig . 123). Drive needle bearing 
out, using a bent rod. Needle bearing will be destroyed in this 
operation. Carefully drive new needle bearing in. Make sure 
rollers are free when bearing is installed . 

(4) SPIDER DRIVER AND SHAFf (fig. 122). When a new spider 
driver or spider shaft is needed, it will be necwsary to drill both 
for a pin. Place governor weight spider on shaft. Install Wood ­
rufl' key in shaft. Press spider driver on shaft until there is 
O.OO5-inch clearance between spider and driver . Drill through 
spider driver and shaft with M·inch drill. NOTE: This hole should 
be drilled to Om! side of center lim! of the shaft to aooid plugging the oil 
passage in the shaft. Install pin. 

n7 ( Or .•. rr_ . . 
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(5 ) DISTRIBUTOR DRIVE COUPLING AND SHAFT (fig. 122) . When 
a new distributor drive coupling or shaft is needed, it is necDlry 
to drill a pin hole in both. PI( :8 coupling on shaft, and line up 
slot in coupling ~ith.8plin~ 8utes. on low~r end of shaft. This is 
important. Drill wIth ~",-mch drill for pm. 

(6) THROTTLE LEVER (fig. 121). When new throttle lever and 
new rocker yoke shaft are installed. it is necessary to drill and 
ream a hole in both for a tapered pin. Have the governor assembly 
SJ'l€mbled completely except for the throttle lever, spring, and 
horizontal adjusting screw. Position the throttle lever on the 
rocker yoke ahaft 80 that it will contact the inside wall of the 
lever compartment nearest the throttle connecting rod hole. To 
position the lever correctly, set the base on parallel bars on 8. 
surface piaU!. Adjust a protractor (41-5-4541 ) to read 5 degrees. 
Set the protractor on the parallel bars or surface piaU!. and force 
the throttle lever in a clockwise direction until the cenU!r line of 
the lever is parallel to the protractor scale (fig. 124). Insert 8. 

drill through the slotted plug tapered hole in the body, and drill 
a hole through the lever and shaft with a No. 25 drill. Ream with 
a No. 1 tapered reamer to fit tapered pin. 

80. ASSE.\lDLY. 

a. GO\'ernor A!lsembly. 

(1 ) INSTALL SPIDER (fig. 122). Place spider on shaft. IllBtaU 
Woodruff key, and press spider driver on shaft until there is 
O.OO5·inch clearance between spider and spider driver. Install pin, 
and rivet over ends to lock in place. 

(2) INSTALL GOVERNOR WEIGHTS (fig. 122). Place weights in 
spider, and install pins and clips. PrE upper bearing on sleeve, 
and place sleeve on shaft. Try weights for movement. The sleeve 
should move U inch as the weights swing from closed to wide-open 
position. If the travel is leas than the required ~ inch, remove 
weights and grind off stock from the weight stop tips. Do not 
remove more stock than is necesssry to obtain the specified travel, 
or the weights will strike the case when they reach the wide-open 
position. 

(3) INSTALL COMPENSATING SPRINGS (fig. 122). Install four 
springs in spider, and secure with spring retainers. Turn retainers 
in until one thread on each retainer still shows. Adjust retainers 
until the spider driver is cenU!red in the spider. Lock the retainers 
in this position with locking wire. 

(4) INSTALL DISTRIBUTOR DRIVE COUPLING (fig. 122). Place 
sleeve with upper bearing and upper bearing retainer on shaft. 
Press distributor drive coupling onto shaft, making sure to line up 
pin holes. Install pin , and rivet over ends to lock in place. 

(5) INSTALL LoWER BEARING (fig. 121). PI 'F3 bearing on shaft 
over splined end until it is tight against spider driver. 

(6 ) INSTALL ROCKER YOKE SHAFT AND BEARINGS (fig. 121 ). 

-- ( 
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JTl8talJ two anap rings on rocker yoke shaft. Insert shaft in body 
with long end toward throttle lever compartment. Install rocker 
~~:~; on shaft, and secure with two screws and lock washers. 

in both rocker yoke shaft bearings, using two tubee (!1-inch 
I.D. l[ }i-inch 0.0. x 3 inches long) to help aline bearings, Install 
oil seal with smooth side of the stamped case out. Be sure Neoprene 
packing is not turned over on the shaft. Install expansion plug 
m body. 

(7) INSTALL SPIDER SHArr ASSEMBLY Insert spider 
shaft 8rcmbly . 
between set 
screw In groove 
m upper securely. 

(8) INSTALL BASE (fig. 121 ). Place new gasket on base, and 
bring base and body together. Install six screws and lock washers 
attaching base to body. Install washer and snap ring over splined 
end of spider shaft. 

(9) INSTALL THRO'ITLE LEVER (fig. 121 ). Place throttle lever 
on rocker yoke shaft, and line up pin holcs in lever and shaft. 
Install tapered pin. Install elbow and slotted plug in body. 

(10) INSTALL ThROTTLE LEVER SPRING (fig. 121). Hook spring 
onk! vertical adjusting screw and horizontal adjusting screw. 
Insert horizontal adjusting screw with lock nut and lock washer 
through hole in body, and install drilled nut. See paragraph 81 (' 
for adjustment of horizontal adjusting screw. 

b. Dual Throllie Valnl Box A!!scmbly. 

(1) INSTALL BUTTERFLY SHAFTS (fig . 123). Insert shafts through 
needle bearings in throttle va lve housings. Install butterflies. 
This is done by dropping the butterflies in place, and tapping with 
a screwdriver until they are Bea ted properly. Install two screws 
and lock washers attaching each butterfly. 

(2) INSTALL THROTTLE VALVE HOUSINGS (fig. 123). Use new 
gaskets on throttle valve housings, and Bet them in place against 
ends of bell crank housing. Place bell cranks on ends of butterfly 
shafts in bell crank housing, but do not tighten them on shafts. 
Install four cap screws and lock washers attaching each throttle 
valve housing to bell crank housing. 

(3) INSTALL CONNECTING ROD AND BELL CRANKS (fig. 123). 
Insert connecting rod through hole in bell crank housing. After 
lining up bell cranks, insta ll screw, nut, and lock washer attaching 
bell cranks to connecting rod link. Turn bell cranks so that 
screw attaching bell cranks to rod link is away from connecting 
rod hole in body . Tum bell cranks until they are approximately 
33 degte ' 5 from pelJ>!!ndicular with valves closed. Lock the bell 
cranks in poeition WIth cap screws and lock washers. 

(4) INSTALL CONNECTING ROD TuBE (fig. 123). Install plain 
washers, felt washers, and spring on connecting rod tube in the 
order shown in figure 123. Place tube over connecting rod and 
into bell crank housing. 
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81. ADJUSTMENT. 

THROTTLE 

a . Ve.rtical Adju8ting Screw. Turn two lock nuts on vertical 
adjusting screw until it mea8Ul"1!8 1'" inches from the center of 
the eye hole in screw to the face on throttle lever (fig. 124). Tighten 
lock nuts securely when adjustment is correct. Also see sub­
paragraph c foUowing-

h. Connecti n g Hod. Refer to paragraph 39" (3 ). 
c. Horizontal Adjuljting Serew (fig. 120 and 124). nus 

adjustment is made with engine completely a-oombled ready 
test. Cut and remove locking wire from screws 
lever cover. Remove ail: screws and lock 
throttle lever compartment cover. Start 
engine coolant r:r.rature reaches 160°F. 
and note top 8 . This should be 3,040 
per minute wit no load . To increase engine 
nut on horizontAl adjusting !!Crew clockwise. and 
speed turn nut counterclockwise. Tighten lock nut on I 
adjusting 9Cl'ew inside of body when adjustment is correct. 
vertical adjusting screw regulatefl the sensitivity of the governor. 
If governor surges, shorten the length of vertical adjusting screw to 
bring screw eye farther away from rocker yoke ahaft. This 
broadens governor regulation. Increasing the length of vertical 
adjusting screw (by moving the spring eye c10aer to the rocker 
yoke shaft) inc:re88P8 the sensitivity of the governor. 
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CHAPTER 5 

ENGINE LUBRICATING SYSTEM 

Description and data .............. . .. _ .. ............ . 
Oil ' scavenger pump .......... .... ........ . .. .. . .. _ ... . 
Oil filters .. .. . . . , . . . . . . . . . . . . . . . . . . . . . . . .. . . . ..... ,. 
Oilpump . . .. .. .. .. ... , ....... . .. . . ....... . . . _ 
Test and adjWlt engine I. tion system ........ ... . 

82. DESCRIPTION A:\'U LA-:'A. 

a. Description (fig. 125). 

82 
83 
84 
Sf> 
86 

(1) ENGINE. The main oil pump is located in the oil pan. It is 
driven by the camshaft through helical gears. The oil is forced 
lUlder prcsallre up through the oil pump body to passages drilled 
in the crankcsre. The crankshaft bearings and the camshaft 
bushings are lubricated by pressure through drilled holes from the 
main header drilled through the full length of the crankcase. The 
connecting rod bearings are lubricated from the main bearings 
through passages drilled in the crankshaft checks. The piston 
pins and cylinder walls are lubricated by spray from spurt holes 
drilled in the lower ends of connecting rods. The rocker arms are 
lubricated from the front cam bearing through a passage drilled up 
through the crankcase and front cylinder head to the hollow valve 
rocker arm shaft. The timing gears are lubricated from the front 
cam bearing. 

(2) ScAVENGER OIL PUMP. The scavenger oil pump is a double 
gear.type pump mounted on the left side of the crankcase. It is 
driven by the camshaft through helical gears. One set of gears 
in the pump draws the oil from one end of the oil pan ; the other 
set of gears draws the oil from the other end of the oil pan. Both 
sets of gears discharge the oil into a common tube which empties 
into the center of the oil pan at the main oil pwup. 

(3) OIL COOLER. The oil cooler is enclosed in the oil filter and 
cooler base on the left side of the engine. The oil, after leaving 
the main pump, usually passes through the cooler on its way to 
the main header drilled in the crankcase. It lowers the tempera­
ture of the oil from 35" to 50° F. During cold weather when the 
oil is thick, or whenever the cooler becomes clogged , the oil is 
bypassed directly to the main header through a by-pass valve 
located in the right side of the crankcase. 

(4) OIL FILTERS. The two standard military filters are mounted 
on the oil filter and cooler base. These filters are of the shunt type. 
Oil reaches the filters directly from the main oil gallery line, and 
flows freely back to the oil pan after passing through the filters . 

(5) Replacement, removal lind ill8wllation of scavenger oil 
pump, oil cooler, and oil filters are described in TM 9-786. 
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h. Data. 

(1 ) ScAVENGER OIL PuMP. 

Make ....... , . .. . ..... , ...... , .. , ... , . ...... . . , . Continental 
Type . .... , ............ . ..... , ... .• ................... Gear 
Drive ............. . .............. . .. , .......... Helical Gear 
Drive Shaft: 

0 .0 . of drive shaft ................... . 
l.D. of drive shaft bushings ... . . . ..... . 
Cleara~, shaft to bU8hing ....... • •.... 

Drive Shaft: 
0 .0. of driven shaft .... . . . ........... . 
I.D. of driven gears . .. . ...... . .. . .. , .. 
Clearance, gears to shaft .......... . . . . . 

Pump Body: 
1.0. oC gear bores ..... , ..... , .......... . 
0.0. of gears ......... , .. , ... , ... . . .... . 
Clearance, gears to bores ..... . • . . . . .. .... 
(2) OIL COOLER. 

0.4985 to 0.4990 in . 
0.5000 to .05010 in. 
0.0010 to 0.0025 in. 

0.5015 to 0.5020 in. 
0.5035 to 0.5045 in. 
0.0015 to 0.0030 in. 

1.713 to 1.714 in. 
1.707 to 1.709 in. 
0.004 to 0.007 in. 

Make .............................. • .............. Harrison 
Model .. : .................. . ...... . .......... HE-I05O-700 
Type .. ....... . .............. . .. . • . . . • .. ........... .. Pia Ie 

(3) OIL FILTERS. 

Make . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .... Purola tor 
Model ... , .............. .. .... . ....... . .... . ..... . PD-50-02 
Type .......•.... .. ............ . .... . • .. . . ........ . Military 

TAPER 

COVER 
• 

( 

GEAR Fi.iure 126-

SCCMUt,.,.1'ump 

t.J Or .... fL ... 
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83. OIL SCAVE!\'"GEH VU \IV. 

•. Dhuu~8emble. With a drift. drive out two taper pins holding 
pump body and cover together (fig. 126). Lift off scavenger on 
pump cover (fig . 127). With a drift, drive out pin holding drive 
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h. Clean. Wash a.ll parta with dry-cleaning solvent. 
c. Inseect. Examine lump body and cover surfaces for 

cracks. Replace cover an body if cracked. With a plug gage, 
check gear bores in both body and cover. Bores in new parts 
measure 1.713 to 1.714 inches. With a plug gage, measure drive 
shaft bushings in both body and cover. New bushings measure 
0.500 to 0.501 inch. Refer to subparagraph d for replacing worn 
bushings. Check inside diameter of inner and outer idler gears. 
New gears measure 0.5035 to 0.5045 inch. Replace worn gears. 
Measure diameter of drive shaft. New ahaft measures 0.4985 to 
0.4990 inch. Replace worn shaft. Measure diameter of idler 
shaft. New shaft measures 0.5015 to 0.5020 inch. Replace worn 
shaft. Examine teeth of all gears, and replace gears with worn 
or damaged teeth. 

d. Repair. With a 19,frinch diameter drift, drive bushing out 
of oil pump cover (fig. 133). With same drift, drive new bushing 
in (fig. 134). Perfonn same operations on oil pump body, except 
that two bushings are u.sed. Drive one bushing in from outside, 
and one in from gear bore side of body. Place scavenger pump 
spacer between body and cover, and bolt body and cover together 
with seven ~-1.-inch bolts and nuts. Do not tighten nuts. Drive 
two taper pins in holes in body and cover tl.anges. Tighum seven 
nuts. Line-ream bushings in cover and body 0.500 to 0.501 inch. 
Drive taper pins out (fig. 126), and remove bolts. 

e. Assemble (fig. 135). Cover inside face and edges of two 
expansion plugs with sealing compound, 'and install them in oil 
pump cover. Insert snap ring in groove on drive shaft. Install 
one Woodruff key in keyway for inner driver gear. Press inner 
driver gear on drive shaft from inner end of shaft with counterbore 
of gear over snap ring. Be sure gear is snug against snap ring. 
Install shaft and gear injump body, and press drive gear on. 
Install drive gear pin, an rivet both ends of pin . One end of 
idler shaft has a very short taper. Press this tapered end into 
pwnp body until tapered end of shaft is tl.ush with 'crankcase con­
tact face of pump. Assemble inner idler gear (ahorter of the' two 
idler gears) onto idler gear shaft, and insert into pump body. 
Place a new lead gasket on gear chamber side of pump body, and 
install cover spacer. Install second drive gear key in drive shaft, 
and pi : as outer driver gear on. PI'( .: gear on until close to spacer, 
but not tight enough to cause shaft to bind. Install outer idler 
gear on idler gear shaft. Place lead gasket on spacer, and install 
oillump cover. Drive two taper pins in holes in tl.anges of body 
an cover. Bolt pump assembly together with seven ~. {6-inch 
bolts and nuts, to assure pump remaining in good condition until 
aooembled to engine. 

84. OJ L FI L TERS. 

a. Disassemble. Refer to TM 9-786. 
h. Clean and Inspect. Wash all parts 

dry-cleaning solvent. Replace elements. 

( 
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• 

OIL .PR.!!E~SSUii!" 
VALVE .: 

Oil PUMP COVeR 

F:pre r36-

Oil "',uw. tt.u., Val ... 

retaining nuta, retaining bars, and cover 8CreWP. Replace parts 
with defective threads. Examine filter CAses for damage, particu­
larly top and bottom edges that contact gaskets. Replace damA~ed 
casEL Examine covers for damage due to retaining nuts being 
exceseively tighumed. Replace sprung covers 

c. Assemble. Refer to TM 9-786. 

85. OIL P UMP. 

It. DisRnembly. cleaning, inspecting, and 8soclllbling of oil 
pump are dcmibed in paragraph 35. 

S6. TEST AND ADJUST ENGINE LUBRICATION SlSTEM. 

a. TeKI. Start the engine and operate it at a moderate speed 
until coolant temperature reaches approximately 160° F. When 
this temperature is reached. increase engine speed to 2,500 revolu­
tions per minute. At this speed with hot oil, the oil pn!88W'e should 
be 50 to 55 pounds. If the pressure is above or below 50 to 55 
pounds, adjust preoeare 88 explained in subparagraph b below. 

h. AJjU~l. Remove bottom plate from below engine. Drain 
engine oil. Remove oil pan handhole cover (fig. 57). Loosen 
adjusting screw nut on oil pressure regulating IICreW (fig. 136). To 
increase oil pressure, turn oil Plessure relief valve adjusting screw 
clockwise. T o decrease pre ssure, turn screw counterclockwise. 
One complete turn of adjusting screw changes pre88Ure approxi­
mately 8 pounds. Mter adjustment is made, tighten lock nut. 
Replace handhole cover, and fill engine with oil. TE!8t oil pl"EaJUl'e 
(subpar. a above). Replace bottom plate. 

( 
ISO Or>,,, fL", 

UNIVE~\lTY Of CAli fORNIA 



CHAPTER 6 

IGNITION SYSTEM 

TM 9-1786A 
87 

P ...... ph 

Description and data ...... , ..... , . . . . . . . . . . . . . . . . . . 87 

81. DESCRIPTION AND DATA. 

a. Description. Ignition is provided by a single-ignition dis­
tributor mounted on the left side of the engine. I t is driven 
through a tongue and groove coupling from the governor shaft. 
The distributor is connected to the six spark plugs on the left side 
of the cylinder head. The battery voltage is stepped up by the 
12·volt ignition coil mounted on the coolant inJet header on the 
left side of the cylinder head. 

b. For information on distributor and ignition coil, refer to 
TM 9·1825A covering electrical equipment. 

c. Removal and installation of distributor and ignition coil , 
and data on ignition timing, are described in TM 9-786. 

d. Dala. 

(1 ) DISTRIB1.rI'OR. 

Make, ........... . . .. .. .• ... .. . ..... .. . . . . . .. . . Delco-Remy 
Model. . .... .. .. . ... . . . ..... . .. .. •........ . ... .. ... 1110170 
Rotation (from top) ......... • .... . . . •• ...... Counterclockwise 

(2) IGNmoN COIL. 

Make . . ........... .. . . .. . .... . ... , .. . . . ..... . .. Delco-Remy 
Model . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. ..... , . . 1115253 
Voltage . ... . , ........ . . ... . . . . ... . ........ . . , ..... . 12 volts 

(3) SPARK PLUGS. 

Make ...... . .. . .. .. .... . . ... . ... . .. .•......... . .. Champion 
Type .. ... .. . . ... . . ....... . • ... . ... . . ... .. . .. .. 5 commercial 
Size (thread) ...... . . •.... . .. . ... . .•.... . . . .... . ..... 18 mm. 

( 151 Dn9"'~""'" 
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CHAPTER 7 

CLUTCH GROUP AND PROPELLER SHAFT 

Section I 

DESCRIPTION 
Pn-sllraph 

Description .......... .. . .. . . .. .. ..... .. .. , . . , ... ... . . 88 

88. D':SCRII~TION. 

a. The clutch group includes the engine clutch, clutch controls, 
and clutch reduction unit. The engine clutch and clutch reduction 
unit combined a re that part of the power train which t ransmits 
power from the engine to the transmission through the propeller 
shaft. The clutch serves its usual function of disengaging the 
engine power from the power train. I n addition it provides a 
means of allowing the engine to run a t a sufficiently high speed to 
develop enough power for starting the vehicle, applying this 
power to the tracks without jerks and without staDing the engine. 
The clutch, together with the clutch reduction unit and clutch 
selector, has an additional function. It is possible for the operator 
to shift to a higher or to a lower range, equivalent to approximately 
one gear ration in the transmission , by merely pushing the service 
clutch pedal to the toeboard, and releasing it again to engage the 
clutch , This shift can be made in all transmission speeds. This 
feature permits quick shifting to a more effective speed range on 
hills, or in ordinary service, without using the transmission shifting 
lever. The clutch has two driven plates. One plate transmits 
engine power d irectly through the clutch and propeller shaft to 
the transmission (fig. 137). The second plate transmits engine 
power through the reduction unit gears and propeller shaft to the 
transmission (fig. 138). The clutch reduction unit, in combination 
with the four -speed transmission , gives the vehicle five forward 
speeds and two reverse speeds. NOTE: There are not more 
speeds because the clutch reduction unit gear ration is approximately 
the same as the gear ratio between each set of gears in thi! transmis~ 
sian. For example, high-range first speed is approximately the 
same as low-range second, and high.range second is approximately 
the same as low-range third. Refer to TM 9-786 for the speeds in 
each gear and in each range. 

h. The clutch is controlled by a conventional clutch pedal , 
designated as the service clutch pedal. In normal operation the 
dutch is operated by air pressure through a shifting valve and 
two power cylinders. This makes it possible for the operator to 
engage or disengage the clutch , or to change from low to high 
range at any speed of the vehicle with very little effort. An 
emergency clutch peda l, located beside the service clutch pedal. 
will operate the clutch shou ld the air system fail. 

( 15t Or,. ,rr_, 
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Section II 

ENGINE CLUTCH 
P ••• , .... h 

Description, operation, and data , . , . , .. , .. , . . . . . . . . . . .. 89 
Removal ........................... _ . .............. 90 
Disassembly .... , .. , , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 91 
Cleaning, inspection, and repair ..... . ...• . . . , . . . . . . . . .. 92 
Assembly . ..... . ... . .. . ......... . ... . ' ...... . .... , . '. 93 
Installation . ..... . . . .............. . . .. .. ..... , ..... _ 94 
Tests ... . .. . .... .. . . . ... . . ........... . ..... .. ... .. _ 95 

89. DESCRIPTION, OPERATIO~ AND DATA. 

R. Description. The Atwood two-way constant pressure clutch 
consists of two clutches combined into 'one self-contained unit in 
such a manner that either one can be engaged while the other 
remains disengaged, or both can be held in a disengaged position. 
The clutch is composed of a back plate, pressure plate, spring 
retainer unit, actuating mechanism coasisting of our cam levers, 
release sleeve unit, and two driven plates. The clutch is bolted to 
the engine flywheel which provides one of the driving surfaces for 
one of the driven plates. The release sleeve is mounted on a quill 
which extends from the. back plate. The sleeve can be set in one 
of three positions: toward the engine flywheel , in neutral or 
central position, and away from the flywheel. 

II. Operation. As used in the 13-ton, high-speed tractor M5, 
the driven plate, which is engaged by the engine flywheel and 
pressure plate, drives the propeller shaft at the same speed as the 
engine flywheel (fig. 137). The other driven plate, which is 
engaged by the clutch back plate and pressure plate, drives the 
propeller shaft through a clutch gear reduction unit at a lower 
speed than the engine flywheel (fig . 138). The engine clutch is 
engaged by air p.essure through a conventional clutch pedal. By 
pushing the clutch pedal past the neutral position down to the 
toeboard, the clutch pressure plate is shifted from one driven 
plate to the other driven plate. This feature permits quick shifting 
from high range to low range, and is equivalent to approximately 
one full gear ratio in the transmission. The clutch may be operated 
manually through a separate emergency pedal, in case the air 
pressure is insufficient to operate the clutch power cylinder. 

c. Dala. 

(1 ) SPECIFICATIONS. 

Make .... . . .. . .. .... . ........... . . .. .. . .•.. . .. .. ... Atwood 

( 
IS. 
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Model. ...... . ............... . ........ . ....... . ... , . TAlS-4 
Type . . . ... . . . ........ . , .... . . . ... Two-way constant pressure 
Weight . ............................ , ............ ,. _ .265Ib 
Clutch serial number . .... ........ . .... .. ... . . , .. , .. . 1,000 up 
Serial number location .. , . ..... Outer circumference of backplate 

(2 ) DRIVEN PLATE. 

Number of plates .. .......... . ...... . ....... , . . ............ 2 
Facing O.D . ........ . , ..... ..... . ................... I5 h in. 
Facing LD . .... , ....... .. , .. , ...... , . . . ....... . .... _ ... 9 in. 
Thickness of disk facing . . . ........... . . , . . , .. 0.340 to 0.345 in. 
Facing area .. _ ........ . . .. . ' ......... . .... . .... . ... 134 sq in. 
Distance from stop clamp to 

release sleeve-neutral position. . . . . . . . . . . . . . . . . . . . . . 1.200 in. 
Plate clearance in neutral position . . .. . . . . . . . . . . . . . ... 0.040 in. 
Weight of driven plate ...... . .. . ...... . . .. .. . . ......... 14 lb. 

(3) PRESSURE SPRINGS. 
Number of springs ................ .. .... . . . ....... . ..... . . 12 
Free length of spring . . . . .. ... . .... . .. . . .............. 23" in. 
Test load at 11 ;{6-inch length . . . . .. . • . . . ..... .... 273 to 301 lb 

(4) EQUALIZER SPRINGS. • 

N umber of springs .. .... ... ...... . . . _ . . . ..... ... . ......... 6 
Free length oi spring ..... . .. : ... .. .. . ... . .... . ........ 14 in. 
Test load at lh'6-inch length . . ........ • ........ . .... 36 to 44 lb 

911. IC E:\TOVA I .. 

u. The engine clutch with clutch gear -reduction unit is usually 
removed with the e ngine as an assembly . When · the clutch has 
been· removed with engine assembly according to TM 9-786, 
foll ow procedure below beginning with step (1 8 ). If it is necESsary 
to remove the clutch only from the vehicle , without removing the 
engine, proceed as follows: 

(1 ) REMOVE FRONT CENTER BOTI'OM PLATE. Remove 25 cap 
screws and lock washers attaching bottom p late. 

(2 ) REMOVE CENTER BOTTOM PLATE, CENTER. Remove 18 
cap screws and lock washers attaching bottom plate. 

(3) REMOVE SHELL Box. Refer to TM 9 ·786. 
(4 ) DISCONNECT TRANSMISSION OIL FILTER CONTROL ROD. 

Remove cotter pin and washer connecting control rod to ratchet 
handle on top of filter. 

(5 ) DISCONNECT AIR TANK DRAIN COCK CONTROL ROD (fig . 139 1. 
Remove cotter pin and pin attaching drain cock control rod to 
cross rod lever between air tanks. 

( "8 Or., .1<_., 
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(6 ) DRAIN COOLANT. Open coolant drain valve controlled by 
handle located in right-front corner of engine compartment. 

(7) REMOVE COOLANT DRAIN VALVE. Remove cotter pin con­
necting drain valve rod to drain valve (fig. 139) at bottom of 
clutch gear-reduction unit. Remove two cap screws and lock 
washers attaching drain valve to gear compartment cover. 

(8 ) REMOVE CLUTCH GEAR-REDUCTION UNIT OIL FILLER TuBE 
(fig. 139). Remove two cap screws and lock washers attaching 
oil filler to shell box support. Loosen two hose clamps attaching 
hose to filler tube and nipple. Remove filler tube and hose. 

(9 ) DISCONNECT ELECTRIC CABLES (fig. 139) . Remove nut and 
Jock washer attaching right fuel tank gage cable to terminal, and 
remove cable from clip on fuel tube and out through shell box 
support opening. Remove right cable harness from three clips 
under shell box support. Remove nut and washer attaching left 
fuel tank gage cable to tenninal , and remove wire from clip on fuel 
tube and out through shell box support opening. Remove left 
cable harness from five cable clips on shell box support. 

(10) REMOVE CLUTCH HOUSING COOLANT ELBOWS (fig. 139). 
Remove two screws and lock washers attaching left elbow to 
housing. Loosen hose clamp attaching hose to coolant pipe, 
and remove elbow with hose from housing and coolant pipe. 
Remove two cap screws attaching right elbow to clutch housing, 
and loosen hose clamp attaching hose to coolant pipe. Remove 
right elbow ~ith hose from housing and coolant pipe. . 

(11) REMOVE SHELL Box SUPPORT (fig. 139). Remove eight 
cap screws and lock washers attaching sup:r,rt to frame channels. 
Remove support by first raising front en of shell box support, 
and then slipping it from end of coolant return pipe at left-rear 
comer. 

(12) REMOVE VENT TuBE FROM RIGHT FUEL TANK TO TEE 
(fig. 139). Disconnect vent tube from right fuel tank elbow fitting 
and tee fitting. Remove two cap screws and lock washers attach­
ing two clips to clutch housing cover. Remove vent tube from two 
clips attaching it to the other tubes. 

(13) DISCONNECT CUrrcH HOUSING BREATHER TuBE (fig. 139). 
Disconnect tube from tee at front of clutch housing, and move 
tube aside. 

(14) DISCONNECT CLUTCH RELEASE YOKE BEARING LUBRICATOR 
TuBE (fig. 139). Disconnect tube from elbow fitting on clutch 
shifting shaft cover at right side of housing. 

(15) REMOVE PROPELLER SHAFI' (fig. 139). Remove four cap 
screws and two lock plates attaching two universal joint trunnion 
bearings to universal joint fitting yoke. Remove propeller shaft 
by sliding brake drum off splined transmission input shaft. Tie 
trunnion bearings in place on spider with wire to prevent loss. 

(16) DISCONNECT CLUTCH SHIFI'ING ROD (fig. 139). Remove 
cotter pin and pin attaching rod to shifting lever. Move rod to 
one side. 

(17) REMOVE AIR RESERVOIR TANKS (fig . 139). Disconnect 

( 159 Or., .1<_. 
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air tube leading from oompr ; pror to air tank at connector on top 
of rear air tank. Disconnect air tank to air tank tube at con· 
nectors, and remove tube. Disconnect air tank to air separator 
tube at air tank fitting and at union, and remove tube. Remove 
eight cap SCLews with lock washers attaching two air tanks to 
main frame channel. Remove air tanks with cr088 rod lever. 

(I8) REMOVE CLUTCH HOUSING COVER (fig. 139). Remove 
eight cap screws and lock w8shel"8 attaching clutch housing cover 
to hOUSing. Remove two cap screws, nuts, and lock washers 
attaching cover to Cf'088 member. 

( 19) DISCONNECT CL1.rI'CH FROM FLYWHEEL. Remove nine nuts 
and lock washers from studs attaching clutch to flywheel. Reach 
inside clutch housing, and rotate flywheel with engine hand crank 
to gain scorzs to all nine nuts. 

fENDER SUPPORT WIRE 
CROSS MEMBER 

CLUrcH I 
PILOT FlANGE lA ~D 20170 

Figv,. 140 - R.movMg C/ufeh AI •• mllly, lhhtQ Liffirtg 8rvc-.... ' 
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(20) INSTALL LlrnNG FIXTURE (fig. 140). Attach clutch lifting 
bracket (41-B-1918-SOO) to clutch housing with four cap 8Ciews 
a nd lock washers. Using a lifting device and wire rope, lift clutch 
reduction unit high enough to take load off' engine flywheel housing. 

(21) REMOVE CLtrI'CH AND CLUTCH GEAR REDUcnON UNIT 
AssBMBLY (fig. 140). Remove 12 cap screws and lock washers 
attaching clutch housing to flywheel housing. Slide unit straight 
out from flywheel housing. Be sure clutch does not bind on flywheel 
studs, and that it oomee out with clutch hOusin\2;rnmb'y. The 
high-range drive shaft is pulled from clutch pilot . g in engine 
flywheel as the clutch and clutch gear·reduction unit "are being 
removed. When the unitia free from flywheel and flywheel housing, 
tip front of unit down 80 that top pilot Bange will clear rear fender 
support Ci'J55 member, and bottom of flange will slide over frame 
en: 55 member. Lift clutch and clutch gear-reduction unit APE embly 
up and out of vehicle. 

UUTCtl SHIfTING 
LEVEl!: SHIFTING 

SHIFT1N;G,O" 
LEVEll: :::0 

aUTO< 
REDUCTIO N UNIT 
COMPARTMENT 

CLUTCH HOUSING 

PlAn 

(22) REMOVE CLl1l'CH SHIPTlNG LEVER (fig. 141). Remove nut 
and cotter pin attaching snubber w anchor. Remove cap screw, 
nut, and lock washer attaching shifting lever w clutch shifting 
abaft. Slide lever from shaft, and at the same time remove snubber 
from anchor. Remove Woodruff key from shaft. 
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(23) REIIOVE CUrreH FROM CLUTCH HOUSING. Set clutch 
rMuction unit on its front end. and block it securely to prevent 
unit from tip{>ing. U8ing a wire rope sling and hoising device 
(fig. 142), partially lift clutch 8 rmbly out of housing 80 that clutch 
lIlles 3: bearing lubricator tube f?a~' 143) can be djw:onnected from 
fitting in shifting lever shaft. . e up 8plines on low-range drive 
abaft with those on high-range drive abaft, and lift clutch 0 ' ; embly 
£rom housing. 
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lA ~O 20175 

•• Remove Clutch Release Yoke and Sleeve Assembly. Re­
move two cotter pins, nuts, and bolts securing stop clamps to welded 
quill in clutch backplate (fig. 144). Slide clutch release sleeve and 
yoke off quill (fig. 145). 
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b. Dieallaemble Relealle Yo ke and Sleeve (fig. 146). Un8Ciew 
lubricator tube from release yoke, and remove shifter fork bushings. 
Remove eight cap 8Cl'eWS and lock washers attaching bearing 
retainer to releaAe yoke. Remove lock ring from groove in releaee 
sleeve. Ph ' bearing off release s1eeve and out of reieMe yoke. 
Remove eight cotter pins and pins attaching cam rollerB to re1eellf! 
_ve. 

RETAINER PIN 
WASHER 

OUTER ACTUATING RING 

"NS 

:lAMP1NG BOlt 
IA PO 20179 

RUbE. J4' - liMlO"" Chlklt Po ... u ... $po 2::11' lela;' j", Pirt Wi,,",' •• <r 
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c. Remove Clutch PresllUre Plate. Using pr o 'Sure plate 
equalizer spring complesaor tool (41-C-2555-900l and long-nose 
pliers, remove three U-washers from equalizer pin (fig . 147). 
Remove three equalizer spring cap washers, spring, and plain washer 
from pin. Warkin$" from pre ure ring aide of clutch (fig . 148) , 
remove six outer nng adjU8ting nuts from studs. Lift Pre88ure 
plate with studs and driven plate out of back plate. 

d. Remo¥e Oute r Ac tuating Ring (fig . 149). Use three cap 
screws (Y:i-20NF- 2 x 3Y. with 3 Ys-thread length), three nuts 
O-<,- 20NF- 2) (BBBXIE), six heavy plain washers 0 ,.1 I.D. x 171 
0 .1:>.), and nine plain washers (h 1.0. x 1~ 0 .0 .) (Bt;BXIM), to 
comprEFE clutch prrpsure {)late compression 8priQgB. NOTE: 
Transmission oil mer stabilizing bolt (A331641) can be used for 
this purpose. Place two large fla t washel"8 on each of the three bolts, 
and insert them through three holes in back plate from which 
pressure plate studs were removed. Insert bolts from inside of 
back plate, spacing them equally in back plate. Install three small 
flat was~el"8 and a nut on ea~h bolt on ple88ure ring side. Tig~ten 
nuts until pressure plate springs are fully comptE 1eed, and retainer 
pin washers can be removed from pins. Remove 12 retainer pin 
washers from spring retainer pins. Lift outer actuating ring from 
prcasure plate. 

e . Re move C lule h Cam Le"en (fig . ISO). Remove four cotter 
pins and pins attaching cam levers to back plate. Lift out cam 
levers. 

CAM 
LEVER "1", 

..... "'" 
Figure 150 - R.mov;"g C/lAdt CGm L.v.r 
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f. Remove Clutch Pressure Ring: and PreSlJure Sprin8" 
~ove three bolts wi~ siJ: flat wash~ and nll:ts clamping p~ 
nng to back plate. Lift pr :ssure nng from mner actuating nng 
(fig . 151). Lift inner actuating ring from retainer pins and preest1l'! 
springs (fig. 152). Remove 12 prE iure springa from retainer pins 
and pressure ring spring retainer. Remove pressure rin, sprin( 
retainer from back plate, and remove 12 spring retainer pms. 

DRI .... NG 
STUD 

"NS 

SPRING 

I. 1'0 )1111' 

Figun 153 - R.movw.g dutch Pre .. u,.. PIoN EqurJ/izer PM 

g. Remove Pre88ure Plate Equalizer Pin! (fig. 153) . Remove 
thiee cotter pins, nuta, and washers attaching equalizer pins to 
back plate. Remove three pins, washers, and springs. 

92. CLEANING, INSPECTION. AND REPA.1Il (fig. 154). 

a. Clean. Clean all clutch parts thoroughly with dry-cleaning 
8Olvent, and dry with comprruu ed air. 

(1) CLEAN BEARING. ThoroughJy clean clutch release y~ke 
bearing in dry-cleaning solvent. Allow it to remain in cleAJ1lllB 
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fluid long enough to loosen old greaze . Slush beariruz in fluid and 
~owly. ro~te it,below surface of fluid ~til clean. Blowout bear· 
mg. dilecting 8.U' pressure BCI( _ ; bearing to remove last tracea of 
old lubricant; avoid spinning bearing by air blast. NOTE: ~ 
must ~ inspected immediately after cleaning. If in 8ero ' 
condition , it should be repaclted with grease and wrapped in dtnn 
paper until ready for reassembly. 

(2) CLUTCH PRESSURE PLATE. Thorough1y clean out all vent 
holes in plate. 

b . 1t18peCt and Hcpllir. 

( 1 ) DRIVEN PLATE AssEMBLIES. Inspect facings for wear. If 
facings are worn thin, oil.soaked. or glazed enough to prevent 
proper engagement, the driven plate 8 ' embl.y must be replaced. 
Inspect rivets attaching hub and slinger to di8k facing Rn embly. 
If rivets are loo se , replace driven plate a -- embly. Inspect driven 
plate for balance. The clutch plate facinp must run within 
O.OlO· inch total indicator reading with center line o( hub. Inspect 
splines in hub. If worn exc ' ssively or broken, replace driven plate 
8?E embly. 

(2) PREssURE PLATE. Inspect (or cracks, heat checks, or deep 
scoring on the contact surCaces of the pr Essure pla te. If the plate 18 
cracked, heat checked, warp ed, or deeply scored, it must be replaced. 

ClEARA.NCE 

DRIVING 

THICKNESS GAGE 
(041 ,G.0400] 

IA PO :tall' 

Figww ISS - Che(~;,.g on.". Sfwl alGhWKe in Pr..w,.. Pfa,., 
Uting Tltidc". .. Go;s 

(3 ) BACK P LATE AND DRIVING STuD AssEMBLY. Inspect back 
p'ia te inside surface for cracks, heat checks, or deep scoring; replace 
If found ul'l8Elrviceable. Inspect surface of quill (or &coring, and see 
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that it is seCurely welded to back plate. If scores are 80 deep that 
they cannot be removed with crocus cloth. or if the quill is loose, 
replace complete assembly. Mount back plate in lathe. and check 
quill for concentricity with a dial indicator. The pilot diameter 
must be within O.OO5-inch indicator reading. The three drive 
studs in back plate must be tight and parallel with diameter of 
back plate, and must allow plate to slide freely back and forth. 
To check driving stude. install driven plate and pressure plate in 
back plate. With a thickness gtlge (41-G -400), check clearance 
between each stud and prE ; ure plate (fig. 155). The clearance 
between new studs and Pre88ure plate must be 0.015 inch. 

(4) PRESSURE SPRINGS. Inspect for weak springs. New springs 
have a free length of 23\.ic inches, and test 273 to 301 pounds when 
compn " . ed to a length of 113M inches. Replace weak springs. 

(5 ) PRESSURE PLATE EQUALIZER SPRINGS. Inspect for weak 
springs. New springs have a free length of 1 h inches, and test 
36 to 44 pounds when comproosed to a length of l~ inch. Replace 
weak springs. 

(6 ) PRESSURE RING, INNER AND OUTER AcruATOR RINGS, AND 
SPRING RETAINER. Inspect the rings and retainer for cracked or 
warped condition. If rings or retainer are damaged, replace 
defective part. 

(7 ) RELEASE YOKE BEARING AssEMBLY. 

(a ) Inspect release bearing for free rolling, for cracked or worn 
balls, and for worn races. Replace if there is evidence of imper­
fection . 

(6) Inspect sleeve for signs of excessive wear or scores in bore. 
Replace sleeve bore if worn eX()OO!Iively. 

(c) Inspect sleeve cam raDers and pins for signs of wear. Replace 
if they show wear. 

(d ) Inspect release yoke bearing lubricator tubes and fittings. 
Be sure that tubes are not clogged, and that lubricator fitting works 
properly. 

(e) Inspect clutch release yoke and shifter fork bushings for 
Bigns of excessive wear. Replace yoke or bushings if the bushings 
do not fit snugly on yoke. 

(8) ENGINE FLYWHEEL. Inspect contact surface for cracks, heat 
checks, or deep scoring. Inspect studs for looseness and proper 
length. Inspect condition of bore in flywheel for pilot bearing. 
For replacement or repair of flywheel , refer to paragraphs 12, 13, 
and 39. 

(9) CAM LEVERS. Inspect cam levers for signs of excessive wear. 
Replace if they show wear . 

. 
93. ASSEMBLY. 

8. In~lall Pressure Plate Equalizer Pins (fig . 153). Place 
!Ul"Ow washer and equalizer spring on pin from threaded end, and 
""tall roin in back plate from inside surface. Secure three pins to 
back p ate with flat washers. nuts, and cotter pins. 
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h. Install I're88ure Sprin~ Itetainer, Pressu.re Sprin.,I!, B,nd 
Inner Actuating Ring (fig . 152). Install 12 retamer pms In spnng 
retainer , and place retainer in position on back plate. Place 12 
pressure 8prin~ in position on spring retainers. Place inner 
actuating ring In position on retainer pins a nd springs 80 that four 
depressions in ring line up between cam lever supports on back plate. 

c. Install Prcs!!ure Ring and Cam Leven! (figs. 150 and 151 ). 
Place pressure ring on inner actuating ring so that inside slots line 
up between cam lever supports on back plate (fig . 151). Use three 
cap screws (71 20 NF-2 x 3H with 3% thread length), three nuts 
(h-20NF- 2) (BBBXIE), six heavy plain washers n:.t J.D. I 

1 h 0.0.), and nine plain washers (h J.D. 1: 11{6 0.0. ) (BgBXIM), 
to compress pressure springs. N6'rE: Transmission oil cookr 
stabilizing bolt (A331641) can be used for this purpose. P lace two 
large washers on bolts, and insert bolts through pressure plate stud 
holes in back plate and through pressure ring, with bolt heads on 
inside of p late. Place three small washers on bolts. Install nuts on 
bolts, and tighten them until pressure ring contacts back piaU!. 
Place four cam levers in position between supports on back plate, 
and install pins and cotter pins (fig. 150). Insert pins 80 that they 
all point in same direction, and with flat side on head against 
shoulder in support to prevent them from turning . 

.t . In stall Outer 'Actuating Ring (fig. 149). Place actuating 
ring in position on pressure ring with locating pins through holes in 
pressure ring. Slice retainer pin washers into slots of spring 
retainer pins. NOTE: Install retainer pin washer 80 that open silk 
is to outside of clutch. This maintains proper balance of dutch 
assembly. Remove three bolts and nuts and 15 plain washers 
clamping pressure plate to back plate. Check to make sure that 
retaining pin washers are properly seated in countersunk holes of 
outer actuating ring. 

c. In stall Press ure Plate (fig. 148). Place one clutch driven 
plate. with oil slinger facing out, in back plate. Before installing 
pressure plate be sure that faces of six adjusting nuts are set }l~ 
Inches from lug on pressure pla te (fi g. 148). Install pressure plate 
in position in back plate. Install six adjusting nuts on pressure 
plate studs finger-tight. 

f. Insta ll Pre .. su rc 1)lute Equa lizer Springs (fig. 147). Install 
three plain washers, springs, and cup washers on equalizer pins. 
With clutch equalizer spring and U-washer compressor (41-C-
2555-900), compress equalizer springs, and install U-washers in 
groove on equalizer pins. 

g. Assemble and Insta ll Clutc h Release Sleeve and Yoke .. 
Install eight cam rollers, pins, and cotter pins in supports on release 
sleeve (fig . 146). Install pill!! !!O they all point in one direction. 
Press bearing into release yoke. Press bearing and yoke onto release 
sleeve, and install lock ring in groove around end of sleeve. Insta1l 
bearing retainer on yoke, and attach with eight cap screws and lock 
washers. Slide release sleeve assembly on quill extending from back 
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plate (fig . 1(5). Install release stop clamps in groove around end 'of 
quill, and attach with two bolta, nutA, and cotter pins (fig. 1(4). 
Itl8tall shifter fork bushings (fig. 1(6) on release yoke, and il\8tall 
lubricator tube in end of yoke. 

ClEARANCE .'''' " 

ADJUSTING NUT 

CLUTCH PlATE 

PRESSURE O'IATE __ -

BACK PLATE --' 

ENGINE fl YWH 

, •• r56-A'_in, a..K" PlII.USS ,.",,. witlt Clvkll I"foI. cJ.a ,w 
Sill ' g Goue oM Tllich.N Gog. 

h. Adjus t Clutch PrnlJure Plate Cleara nce (fig. 156). With 
front dnven plate in place, attach clutch assembly to flywheel with 
nine nuta and lock washers. Using clutch .pLate clearance set.ting 
gage (41-G-314), and thickness gage (41·G·400). adjust .pn ure 
plate clearance. Place 1.2·inch long gage «(I -G-314) between 
relepse bearing retainer and stop clamp. This places clutch in 
neutral position. Insert O.04O-inch feeler gage between the pr< Pure 
plate and the driven plate, which is between the flywheel and 
PfefIrure plate, and adjust the prE Pure plate with adjusting nuts 
~ the thicknees gage (41·G·400) will pass between the two with a 
Blight amount of drag. Repeat this operation a t each stud. When 
Pl'eBlre plate is adjusted to a uniform clearance all around. and 
all adjUllting nuts are properly tightened, the c1uwh is ready for Uge. 
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NOTE: The clutch must be adjustl!d whenever a new pressure _ 
or new driven plates are installed. Remove flywheel by removing 
nine nuts and lock washers. 

94. I NSTA I.LATIO:\", 

a. In"'tall Clutch A!!semhl)' in Clutc h Housing (fig. 142), Set 
clutch housing on front end and block securely. H itch a sling 
through slots in side of clutch back p late, and attach sung to hoisting 
dev ice. Lift clutch over clutch housing, and lower it onto clutch 
range drive shafts. Work clutch driven plates onto splines of range 
drive shafts, and at same time line up shifter fork bushings with 
shifter fo rk. Before clutch is lowered a ll the way down, connect 
lubricator tube to fitting on shifting shaft, snd tighten two CliP 
screws snd lock washers clamping shifter fork to shifting shaft. 
Lower clutch assembly into position, find remove sling. P lace rear 
driven plate on high-range drive shaft with slinger fflcing out. 

h. Im tllll Clut c h ShirtinJ.: l..e\·er (fig. 141 ). Place Woodruff 
key in end of shifting shaft, and place shifting lever in position on 
shaft so that lever is flush with 45-degree chamfer on end of shaft. 
At the same time, place snubber in position on anchor with one 
rubber bushing on each side of eye in snubber. Attach with plain 
washer, nut, and cotter pin. C lamp lever to shaft with cap screw. 
nut, and lock washer. 

c. Ins tall Clutch an •. 1 <:Iut ch Gear Heduction Unit ""!lemhI>' 
(fig . 140). Be sure clutch pilot bearing is in place in flywheel. 
Shellac a new gasket in place on clutch housing. Attach lifting 
bracket (41 -8-1918-500) to top of clutch housing with four cap 
screws. With a lifting device and wire rope, lift clutch into position 
at flywheel end of engine. If clutch is being installed. with engine in 
vehicle, lower unit assembly down a nd forward under rear fender 
support cross member. Guide high-range drive shaft into clutch 
pilot bearing, and clutch back plate onto studs in flywheel. Attach 
clutch housing to flywheel housing with 12 cap screws and lock 
washers. Remove lifting bracket from top of clutch housing. 

d . Auach Clut ch to t'" wheel. Secure clutch to flywheel with 
nine nuts and lock washers o n flywheel studs inside of clutch housing 
around back plate. Work through opening in clutch housing, and 
rotate engine flywheel with hand crank to install all nuts and lock 
washers on flywheel studs. 

e . Install Cl utch Hou"illp: Cover (fig. 139). Place new gask~t 
on cover , and place cover in position on clutch housing. Attach It 
with eight cap screws and lock washers. 

r. I~stllll Two Air neservoir Tank,,; (fig . 139). Set two a!f 
reserVOIr tanks in position on frame side channels. Install S it 

reservoir tank drain cock control cross rod on drain cock stems SO 
that cocks will be closed when control rod is in downward position. 
Install eight cap screws and lock washers attaching s ir reservo~ 
lank brackets to frame side channels. Connect air tank to aJJ' 
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tank tube to connector fittings on top of tanks. Connect air tube 
from air compr:55or to connector fitting on rear tank . Connect air 
tube from front tank to union. 

g. IflIItall Clutch Shifting Le\'er Rod (fig. 139). Before instal­
ling shifting lever rod, check adjustment of clutch shifting lever 
stop screws (refer to TM 9.786). Place shifting lever rod on shifting 
lever. and attach with pin and cotter pin. 

h. In8tall Propeller Shaft (fig. 139), Place propeller shaft in 
position on splined transmission input shaft. Install four cap screws 
and two lock plates attaching universal joint trunnion bearings to 
clutch universal joint flange. 

i. Ins tall Clutch Release Yoke Bea ring Luhricator (fig . 139). 
Connect lubricator tube to elbow fitting on clutch shifting lever 
shaft cover. 

j. Install Clutch Housing Bruther Tube (fig . 1391. Attach 
breather tube to tee at front side of clutch housing. 

k. In8tall Rie:ht Fuel Tank Vent Tube (fig. 139). Connect 
vent tube from nght fuel tank to tee fitting at tank and U!e. Attach 
clip under cap screw and lock washer on clutch housing cover, and 
two clips to air tubes. 

I. Install Shell Box Support (fig . 139 ). Place shell box sup­
port in position, and attach with eight cap screws and lock washers. 

m. Install Clutch Housing Coolant Elbows (fig . 139). Place 
hose with hose clamps, Bnd elbows with new gBBketa, in position on 
each aide of clutch housing. Attach each elbow with two cap screws 
and lock washers. Tighten hose clamps attaching hose to coolant 
pipes and elbows. 

n. Install Electric Cables. Place right fuel gage cable through 
shell box support opening, and connect to terminal with one nut 
and lock wBBher. Place right cable harness, tachometer cable, and 
engine heat indicator cable in clips attached under support. Place 
left fuel gage cable through shell box opening, and connect to ter­
minal with one nut and lock washer. Place left cable harness in 
five clips under shell box support. 

o. Install Clutch Gear Reduction Unit Oil Filler Tube (fig. 
139). Place filler tube nipple with new gasket in position, and 
attach to clutch housing with three cap screws and lock washers. 
Install hose with two clamps on nipple. InstaH filler tube in hose, 
and attach to shell box support with two cap screws and lock 
washers. Tighten two hose clamps. 

p. Install Coolant Drain Valve (fig . 139). Place rod in 
position on drain valve at bottom of clutch gear reduction unit, 
and attach with cotter pin. Install new gasket on drain valve, and 
attach valve with two cap screws and lock washers. 

q. Install Air Tank Drain Valve Handle (fig. 139). Place 
drain valve handle in position on cross rod lever, and attach with 
Pin and cotter pin. 

r. Install Transmission Oil Filter Control Roo. 
necting rod to ratchet handle on top of oil filter. 
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s. "' ill Cooling SY8tem. Refer to TM 9-786. 
t. In"lull Shell Bo_~. Refer to TM 9-786. 
u . III !<to ll Center DoHom Plate, Cente r. Attach bottom plate 

to supports and cross member with 18 cap screws and lock washers. 
' ". Ins till! .'ront Center Dottom PllI.te. Attach bottom plate 

to supports and cross member with 25 cap screws and lock washers. 

95. TESTS. 

a. Clutch tests are made after clutch is installed, and with proper 
air pressure in air system. Observe whether or not clutch dis-, 
engages when the service clutch pedal is pressed % of the way down, 
or to the point where pressure of bumper spring is felL Press the 
service clutch pedal to toeboard , then release. This should change 
clutch range either from " LOW" to " HIGH" , or from "HIGH" to 
" LOW", as indicated by the jewel lights on instrument paneL 
Repeat this test several times to make certain of range changes. 
Observe for grabbing, chattering, or squealing of clutch, and note 
whether there is any indication of slippage. Be sure clutch driven 
plates, governed by clutch brake on propeller shaft, stop rotation in 
normal length of time. If they continue to revolve, it is an indica· 
tion that driven pla tes are not being released . Ched for oil leaks 
in clutch gear reduction unit around oil seals and gaskets. Check 
for coolant leaks around gaskets and hose after engine has been 
started and heated to operating temperature. 
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ENGINE CLUTCH CONTROLS 
P ........ h 
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96. 1H-:SCU .... T1U.'\ (fig. 157 ). 

:t. The engine clutch controls include the linking mechanism, 
from the service and emergency clutch pedals back to the clutch 
shifting lever, which is located on the side of the clutch housing. 
The con trols consist of the following, in the order in which they are 
connected , starting with the service and emergency clutch pedals: 
three rods which connect the pedals to the clutch selector, the clutch 
selector itself, clutch shifting valve, power cylinder lever, two power 
cylinders, clutch shifting lever rod, clutch shifting lever, and clutch 
shifting lever snubber. The purpose of the clutch controls is to 
enable the operator to disengage or engage the clutch in either high 
or low range by operating the service clutch pedal when air pressure 
is normal, or by operating both the ser vice clutch pedal and emer­
gency clutch pedal when there is no air pressure. 

h. Service information on the engine clutch controls is covered in 
this section, with the exception of the two power cylinders a nd 
clutch shifting valve, which are covered in TM 9-17868 under t he 
air system. 

K. A clutch shifting lever (J ) , located at the side of the clutch 
housing (K ), controls the engagement or disengagement of the two­
way engine clutch. When the lever is in a ver tical position, the 
clutch is disengaged . When it is in a forward position, the clutch is 
engaged in high range. When it is in a rear position, t he clutch is 
engaged in low range. The movement of the clutch shifting 
lever is controlled by the operator through the clutch pedals and 
controls. With normal air pressure (SO to tOO pounds). the opera­
tor uses only the service clutch pedal (B I to operate the clutch, and 
this is referred to as "normal clutch operation" (see subparagraph 
b ). With no air pressure, the operator uses both t he service clutch 
pedal (B) and emergency clutch pedal (A) to operate the clutch 
manually, and this is referred to as '·emergency clutch operation" 
(subpar. c belo ..... l. Following is a detailed description or ..... hat takes 
place in the clutch controls when the pedals are moved through 

11. ( Or., .1<_., 
UNIVEP;\fTY Of CAUfORN lA 



TM 9-1786A . 
97 

OROJUMCE MAlIfJEJlAJIC( - DtGllIE, DIG": ACCESSORIES, CLUTCH GRO .. , 
AIID PROPEl! FR SHA" FOR lHON, HIGH·SPEED TRACTOR M5 

• 

c w ~ , , , , , , , , , , , 
, 

< ~ 

( 

-. ----

- ------- -1----\ 

.10 

-, , 

-z 
- '0 

-- " . 

Or>9",.lfrnrn 
UNIVE~\lTY Of CAli fORNIA 

• -

! 
l 
•• 

~ 

~ 
1 

1 
~ 
j 
1 .... 
~ -
~ 

t 



~ 

o 
z 
< 

.~ 
~[ 
~l 
> 

~ 

!I 

A. EMERGENCY CLUTCH PEDAL 
8. SERVICE CLUTCH PEDAL 

C. PEDAL RETURN SPRING 
D. CLUTCH BRAKE APPLICATIO N VALVE 

E. CLUTCH SelECTOR 

F. CLUTCH SHIfTING VALVE LEVER 

G. CLUTCH SHIFTING VALVE 

H. CLUTCH POWER CYLINDER lEVER 

I. SNU8BER 
J. CLUTCH SHIfTING LEVER 

K. CLUTCH HO USING 

L. CLUTCH SHIfTING LEVER ROD 

No. POWER CYliNDERS 

N. CLUTCH SelECTOR RANGE LEVER 

O.IIUMPER Sf'I!ING 

P. CLUTCH SelECTOR TOGGl£ LEVER 

O. CLUTCH SELECTOR ROD 
R. SERVICE CLUTCH PEDAL ROO 
S. EMERGENCY CLUTCH PEOAl ROD 

." ' D 2Got151 

Leg.MI fo, Fiovre J57 - Enslow.. CJIlkE. COfIfroiI - CMcl! E"'gG,.d irt H9t RaJ" 

~ 

~ 
i 
~ 

~ 
~ 

~ 
% 
~ 

o 

~ 
M 

~ .., 
.. .!. 
~ ... 

~ 



TM 9-1786A 
97 

ORIIIIANCE IUItlTENANCE - EJfGlNE, ENGINE ACCESSORIES. CLUTCH GROUP, 
UD PROPELLER SHAfT fOR lJ-TOfI, HIGH-SKU TRACTOR lIS 

-

• • 

( 
tft 

> 
> 

Or>9",.lfrnrn 
UNIVE~ \lTY Of CAli fORN IA 



• 

TM 9-1186A 
97 

ENGINE CLUTCH CONTillOLS 

• • > --

( 
,13 

• -> -- • , 
• 
~ 
J 

Or'9'~""'" 
UNIVEP;\fTY Of CAUfORN lA 



TM 9-1786A 
97 

ORDNANCE MAINTENANCE - ENGINE. [NGINE ACCESSORIES, CLUTCH GROUP. 
AND PROPELLER SHAn fOR 1HOM. HIGH·SPEED TRACTOR ItS 

their various positions to operate the engine clutch, both with 
nonnal clutch operation and emergency clutch operation. 

b . Normal Clutch Operation. When air pr~ure is nonnaJ 
(SO to 100 pounds) the operation of t he clutch is as follows: 

(1) CLlITCH ENGAGED. When the service clutch pedal is re­
leased, all the way up, the engine clu tch is engaged in either high or 
low-range. Figures 157 and 158 show the clutch controlS in hi~b. 
range. Note in figure 157 that the clutch shifting lever (J ) , which 
is located at tbe side of the clutch housing, is in the high.range 
position against the forward stop screw. 

(2) DISENGAGE CLUTCH (figs.' 157 and 158). When the service 
clutch pedal (AA ) is depressed to neutral, approximately % of the 
way down, it moves the service clutch pedal rod (ZZ), and also the 
lower end of the clutch selector range lever (VV), forward. The 
clutch selector range lever shaft is splined to the inner-range lever 
(JJ). which is located inaide the selector housing. This inner-range 
lever (JJ) has an upper arm, which is connected to the high-range 
lever (MM ) by a rod with yoke (LL) , and a lower arm, which is 
connected to the low.range lever (88) by a rod with yoke (liU). 
Forward movement of the lower end of the clutch selector range 
lever (VV ) causes the high. range lever (MM) to move down, and 
the low-range lever (88) to move up. This movement, up or down, 
is transferred to the intennediate lever (00) by a sliding shifting 
lever pin (PP). When the pin engages a hole provided in the high­
range lever (MM ). the intennediate lever (00) moves with the high­
range lever. When the pin engages the low-range lever (SS), the 
intermediate lever (00) moves with the low-range lever. Since we 
are disengaging the clutch from high-range, the shifter lever pin 
(PPl is engaged into the high-range lever (MM), and the inter­
mediate lever (00) moves down with the high-range lever until it 
strikes a stop on the low-range lever (SS). In this position the holes 
in both the high and low.range levers are in line with the shifting 
lever pin, and the pin could be moved endwise to engage either 
lever if it were free to do so. The downward movement of the 
intermediate lever (00) is transferred through the valve lever link 
(TT) and the· valve lever (RR ) to the clutch shifting valve 
lever (QQ ), t he latter to move down to a horizontal position. 
The clutch valve lever (QQ ) is linked to the power cylinder 
lever (H ) by a . valve (G ). This is a follow-up type of valve 
that controls of air pressure to the power cylinders (M ). 
These power actuate t he power cylinder lever (H l in 
proportion to movement of the clutch shifting valve lever If). 
The downward movement of the clutch shifting valve lever (F ! 
causes the lower power cylinder to push the lower end of the power 
cylinder lever (H J toward the rear. It also moves t he clutch 
shifting lever rod I L ) and the clutch shifting lever (J ) toward the 
rear until the clutch shifting lever is positioned midway between 
t he two stop screws. This disengages the clutch. 

(3) CLUTCH D ISENGAGED ( fig. 158). Depressing the service 
clutch pedal (AA ) from neutral to the toeboard does not affect the 
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engine clutch in any way : it merely affects the toggle which is 
located on the side of the clutch selector housing. As the service 
clutch pedal (AA ) is depJii ' eel past neutral, the selector range lever 
(VY) remaina stationary , and the movement of the pedal and rod is 
absorbed by the bumper spring (WW) in the clutch selector rod. 
The service clutch pedal selector rod (YY) Ind the clutch selector 
toggle lever (XX ) also move forward with the service clutch pedal 
as the pedal is moved down to the toeboard. This movement is 
transferred to an inner toggle which pulls against the 
,,",,·O! of two and moves the front toggle 

two toggle operating arms lin. up 
(4) CLUTCH DISENGAGED (fig. 158). When the service clutch 

pedal is released back to neutral, the toggle lever (XX) also moves 
back. This permits the two toggle operating arms (DO and EE) to 
move backward, due to the pulling force of the toggle overcenter 
springs (CC ). As _the toggle operating anna (DO and EE) move 
backward, a guide pin (FF) in the rear arm contacts the toggle 
plates (GG ). and slides along the diagonal sides of the plates until 
the arm strikes a stop pin (HH ) between the two plates. When this 
hap-pens, the toggle plates pivot on the pin -(II ) , and move the 
shifter rod (KK) sideways. The shifter rod (KK) is connected to 
the rear end of the toggle plates, and is S I90 connected to the shifting 
lever pin (PPl by the shifting levers (NN). When the shifter rod 
(KK) moves, the shifting levers (NN) and the shifting lever pin 
(PP) move with it, thereby disengaging the high-range lever (MM) 
and engaging the low-range lever (SS). 

(5 ) ENGAGE CLUTCH (figs. 157 and 158). As the service clutch 
pedal (AA ) is released from neutral, the lower end of the clutch 
selector range lever (VV) moves back, and the low-range lever (SS) 
moves down, carrying with it the intermediate lever (OO ). This 
movement is transferred through the valve lever link (TT), inner 
valve lever (RR), clutch shifting valve lever (QQ) , clutch shifting 
valve (G ), power cylinder lever (H ), and clutch shifting lever rod 
(L ) , to the clutch shifting lever (J ) , causing it to move to the rear 
position and engage the clutch in low-range. This completes the 
shifting of the engine clutch from high-range to low-range. A 
snubber (I ) is attached between the clutch shifting lever (J ) and 
the anchor mounted on the side of the clutch housing (K). Its 
purpose is to suppress the forces set up by the power cylinders which 
Operate the clutch, and thus protect the clutch mechanism and two 
stop screws from unnecessary shock. The stop screws limit the 
travel of the clutch shifting lever (J ). 

c. EDlergency Clutch Operation. When a ir pressure is Jacking, 
~nual operation of the clutch becomes necessary. This operation 
18 as follows: 

. (1) CLUTCH ENGAGED. When the engine clutch is engaged in 
high-range, the controls are in the position shown in figures 157 
and 158 . 

. (2) DISENG .... GE CLUTCH (figs . 157 and 158). The operation of 
diaengaging the engine clutch without the aid of air pressure 
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is strictly a manua l operation. The clutch shifting valve (G) 
serves as 11 mechanical link between the clutch shifting valve lever 
(F ) and the power cylinder lever (H l. As the service clutch pedal 
(8 1 is depressed. the bumper spring {O J in the service clutch pedal 
rod (H ) will compress before the clutch selector range lever (NI 
begins to move. Further movement of the service clutch pedal 
causes the lower ends of the range lever (N ), and the inner range 
lever (JJ I, to move forwa rd . At the same time, t he toggle lever 
!P I is pulled forward by the service clutch peda l selector rod (Q). 
The movement of the inner-range lever (JJ ) is transferred to the 
high-range lever (MM ), a nd to the low-range lever (SS ), through 
the rods with yokes (LL and VV I. The intermediate lever (OO) 
moves with the high-range lever (M M ), due to the shifting lever pin 
'!PP I being engaged in the high-range lever. The movement of the 
intermediate lever (00 ) is transferred - through the valve lever link 
(IT I, inner valve lever (RR ), clutch shifting valve lever (QQ1, 
clutch shifting valve tG l, power cylinder lever (H ), and clutch 
shifting lever rod (L I, to the clutch shifting lever (J ). The clutch 
shifting lever moves to a vertical position midway between the stop 
screws disengaging the clutch from high-range. As previously 
mentioned, the toggle lever (XX ) is pulled forward when the 
service clutch pedal is pushed to the toeboard. This movement., 
explained in subparagraph h (4), causes the toggle operating arms 
(DO a nd EE ) to pull into a straight line. When the operator 
removes his foot from the service clutch pedal , the pedal will return 
only part way. This is due to t he pull of the return spring (e) on 
the serv ice clutch pedal, and the pull of the two toggle overcenter 
springs (CC ) . The toggle overcenter springs a lso pull the toggle 
opemting arms (DD and EE ) back until the guide pin (FF) in the 
rear a rm contacts the diagona l faces of the toggle plates (GG ). The 
guide pin then slides along the diagonal faces of the toggle plates 
until the rear arm strikes the stop pin (HH ), between the plates, 
causing the toggle plates to pivot on pin (II ), with the arm. The 
sh ifter rod (KK 1 moves with the rear end of the toggle plates 
(GG ), and carries with it the shifting levers (NN ) and the shifting 
lever pin fPP I. The pin disengages the high-range lever (MM), 
and engages the low-range lever (SS l. The intermediate lever (00) 
then moves with the low-range lever (SS I. 

(3 1 ENGAGE CLUTCH (figs. 157 and 158 ). The emergency clutch 
pedal I A I is connected to the upper end of the clutch selector range 
lever (N I by the emergency clutch pedal rod (S ). Movement of the 
emergency clutch pedal lA ) to the toeboard causes the upper end of 
t.he ra nge lever (N I to move f<.lfward . This movement is transferred 
(through the inner range lever (J J I and the rod with yoke (VU I to 
the low-nmge lever (SS I, which moves down. The intermediate 
lever (00 I a lso moves down with the low-range lever (SS ), due to 
the engagement of the sh ifting lever pin (PP I. The downward 
movement of the intermediate lever (00 1 is transferred , through 
the valve lever link (TT l, inner valve lever (RR " clutch shifting 
valve lever IQQ I , clutch shifting valve IG I, power cylinder lever 
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(H), and clutch shifting lever rod (L). to the clutch shifting lever 
(J), which moves to the rear po8ition against the rear 8top screw. 
This engages the engine clutch in low-range. 

flUE!! PLUG 
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SHAFT WITH LEVER 
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98. CLUTCH SELECTOR . 

•. Description (figs. 159 and 160). The clutch selector is part 
of the clutch controls. It consists of a houeing, with cover. contain· 
ing the mechanism which enablee the operator to shift the clutch 
to neutral, or engage it in either high or low range, by actuating the 
service clutch pedal, when air preeeure is normal, or both the &erVa 
clutch pedal and emergency clutch pedal when there is no air 
pre88Ul"e. The clutch aelector is located below the driver', seat. 

o On its cover is a clamp (or storing the three headlights. Mounted 
to the aide of the selector housinJ is the clutch brake ap~~ation 
valve. which controls t he application of the clutch brake. e two 
clutch range light switches are mounted to bracketa on the side or 
the clutch eelector housing, and are operated by the clutch shifting 
valve lever. 

SPRING 

.... -
FiQ4Jr. 161 - Cov.r ortJ SiJe Co~, R_v.d' 'rom C/uteh 5.",,,","'" 0'" 

h. Oi81l8l'1emhle. 

(1) DRAIN OIL. Remove drain plug at the rear of clutch 
selector (fig . 159), and drain oil . 
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(2) RBMOVE CLtrl'CH SELECTOR HOUSI NG COVER (fig. 161). 
Remove eight cap 8CreW8 with lock washers attaching cover to 
housing. Remove cover and gaSket. 

(3) REMOVE CLUTCH SELECTOR HOUSI NG SIDE COVER ('fig. 161). 
Remove 6 cal? screws, " nuts, and 10 lock washers attachin~ aide 
cover to hOUSIng. Remove aide cover and gasket from housing. 

• 
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APPLICATION VALVE AI't'UCAlION WASHER 
fR ONT lEVEl! VALVE LEV ER SHAH 

FigIIn J64 - "_vms. CllIk" Ii ... Anr'icatioft Vol~ L.evw An ... f 'y 

(4) REMOVE CLUTCH BRAKE A pPLICATION VALVE (fig. 162). 
Remove two cap screws and lock washers attaching valve to end 
of low range lever shaft . 
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(5 ) REMOVE CLUTCH Low AND HIGH RANGE SWITCHES AND 
BRACKETS (fig . 163), Remove two cap screws with lock washers· 
attaching each switch bracket to housing. 

(6 ) REMOVE C LUTCH BRAKE APPLICATION VALVE LEVER AssEM­
BLY (fig . 164), Remove cotter pin attaching lever 8asembly to 
valve lever shaft. Remove lever 8.8gembly and spacer washer 
from shaft. 

(7) REMOVE TOGGLE OVERCENTER SPRINGS (fie" 165) . Remove 
two springs from upper and lower ends of guide pm and toggle pin. 

(8 ) REMOVE TOGGLE GUIDE LINK (fig . 165) . Remove one 
cotter pin, plain washer, and guide pin attaching guide link to 
slot in toggle support. Remove guide link from toggle lever and 
operating arms. 

(9 ) REMOVE TOGGLE LEVER AND SHA" (6g. 165) . Remove 
locking screw and lock washer attaching toggle lever to shaft.. 
Remove lever and Woodruff key from lever shaft. Pull toggle 
lever shaft from housing. 

(10) REMOVE TOGGLE SUPPORT AssEMBLY (fig. 166). Remove 
three cap screws and lock washen attaching support to housing. 
Remove cap screws, nut, lock wMher, and spacer clamping toggle 
to shifter rod. Remove toggle support from houaing. 

(11) REMOVE TOGGLE AND OPERATING ARMS (fig. 166). Remove 
cotter pin and plain washer attac;hing toggle and operating arms to 
toggle support pin. 
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• 

-

-
• 

• 

(12) REMOVE CLl.rrCH RANGE SHI FTER ROD (fig. 167) . Loosen 
two cap screws clamping the two range shifting levers. Remove 
poppet spring and poppet. Slide range shifter rod out from 
between range shifting levers. and remove. 

(13) REMOVE LEVER AssEMBLY (fig. 168) . Remove two cap 
screws and lock washers attaching high range lever shaft, and pull 
shaft out. Remove two cap screws snd lock washers attaching 
low range lever shaft, and pull out shaft and ~asket. Remove 
locking cap screws and lock washers from both mner range lever 
and inner va1ve lever. Remove clutch selector range lever and 
clutch shift ing valve lever from housing. Lift lever 888embly out 
of clutch selector housing (fig. 169). 
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(14 1 REMOVE INNER VALVE LEVER (fig. 170). Remove cotter 
pin and pin attaching inner valve lever to valve lever link. 
Remove lever. 

(151 REMOVE INTERMEDIATE LEVER. Loosen two cap screws 
and lock washers clamr.ing two range shifting levers to shifting 
lever pin. and remove ever, shifting lever pin, and intermediate 
lever (figs . 168 and 1691. CAUTION: Keep the two range shifting 
lever cap screws in place so that ieveN! will remain in matched posi­
lion. Remove cotter pin and pin attaching valve lever link to 
intermediate lever. 

(l6 1 REMOVE INNER RANGE LEVER ( fig. 169 ) . Remove two 
cotter pins and two pins attaching rod with yoke to upper and 
lower ends of inner ra nge lever, a nd remove lever. 

(17 1 REMOVE RODS WITH YOKES (fi g. 170 ). Remove one cotter 
pin and adjusting nut connecting high range lever to rod . Pull 
rod from rod lever pin. Remove one cotter pin and adjusting nut 
connecting low range lever to rod. Pull rod from rod lever pin. 

c. Ueaf] . Clean all parts thoroughly with dry-clea ning solvent. 
Use compressed a ir to blow surfaces clean and dry. Strip off all 
gaskets from housing, and clean a ll surfaces where sealing compound 
has been used. 

d. In!'''.·. ·1 1,.,11 HCJlHir. 

(I ) CLUTCH SELECTOR HOUSING. Check housing for cracks. 
If cracked , replace housing. Check expansion plug in housing for 
oil lea ks. and replace if loose. Check studs in housing for looseness 
and damaged threads. Replace with new studs if damaged . 

(a ) Bushings. Inspect bushings for excessive wear or damaged 
condition. Replace with new bushings if worn excessively or 
damaged. 

(b ) Oil Seals. Inspect oil seals . and replace if worn excessively 
or damaged . 

(2 ) LEVERS , SHAFTS AND RODS. Check a ll parts for excessive 
wear or improper fitting. Replace pa rts that are excessively worn 
or damaged . 

(3) TOGGLE SPRINGS. Check loggle springs for breakage o r 
weakness. If damaged, replace. 

c. Relmild (fig. 171 ). Rebuild ing of clutch selector housing 
consists of pressing out excessively worn or damaged bushings and 
flil seals, and replacing with new bushings and oil seals. Four 
bushings are line-reamed 0.7505 to 0.7535 inch, and two bushings 
arc line-reamed 1.0625 to 1.0655 inches. If a new bushing is 
required for the small end of valve lever shaft , knock out expansion 
plug. Replace ex pansion plug after installing new bushing. 
Unless the four studs for attaching the "ide cover extend ~~ inch 
fro m housing when tight, they should be replaced . 

"6 ,( Or., .1<_., 
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EXPANSION 

PLUG '" 

SIDE COVER 
STUD 

VAt VE LEVER 
SHAFT 

RANGE LEVEll: 
SHAFT 

C. Assemble. 

II-PLUO 
VALVE lEVER 
SHAFT Oil SEAl. 

+ 
C 

RANGE LEVER 

...J e S':AFT _Oil SEAl. 

e 
t 

TOGGLE LEVER 
SHAFT Oil SEAL 

~ FILlER PLUG 

(1) INSTALL LoWER ROD WITH YOKE (6g. 170) . Place rod with 
yoke and one adjusting ' nut through rod lever pin in low range 
lever, and attach with adjusting nut and cotter pin, leaving 
adjusting nuta loose. 

(2) INSTALL UPPER ROD WITH YOKE (fig. 170). Place rod with 
yoke and one adjusting nut through rod lever pin in high-range 
lever. and attach with adjusting nut and cotteT pin, leaving 
adjusting nuts loose. 

(3) INSTALL I NNER RANGE LEVER (fig. 170) . Attach yoke end 
of lower rod to lower arm of range lever with pin and cotter pin. 
Attach yoke end of upper rod to upper arm of range lever with pin 
and cotter pin. 

." ( Or>,,, fL", 
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(4 1 INSTALL INTERMEDIATE LEYER (fig. 170 ). Place inter-
mediate lever between high and low-range levers. Install range 
shifting lever pin through holes in high-range lever, intermediate 
lever, and low- ra nge lever. Place range shifting levers over 
recessed section of pin within the intermediate lever. 

(5 ) I NSTALL I NNER VALVE LEVER (fig. 170). Attach inner valve 
lever to valve lever link with pin and cotter pin . Attach link to 
inter mediate lever lower arm with pin and cotteT pin. 

(6 1 INSTALL LEVER ASSEMBLY (figs. 168 and 169 ). P lace lever 
assembly inside clutch selector housing, Place clutch shifting 
valve lever shaft through oil seal and bushing in housing, and 
through inner valve lever. Be careful not to damage oil seal. 
Attach in place by tightening locking screw and lock washer. 
Place new gasket on low-range lever shaft, and insert shaft into 
housing, and through low-range lever and intermediate lever. 
Attach low-range lever shaft to clutch selector housing with two 
cap screws and lock washers. Insert high-range lever shaft into 
housing and through high-range lever and intermediate lever. 
Attach high-range lever shaft to clutch selector housing with two 
cap screws and lock washers. P lace clutch selector range lever 
through oil seal, bushing, and inner-range lever; se<:ure in place by 
tightening locking screw and lock washer in inner -range lever. 

(7 ) INSTALL RANGE SHIfTER Roo (fig. 167 ). Place shifter rod 
through high range lever shaft and hole between range shifting 
levers, and into low range lever shaft. With shifting levers 
located over recessed se<:tion of range shifter rod , clamp levers in 
position by tightening two cap screws and lock washers. Make 
sure that shifting levers with range shifter tod and shifting lever 
pin work freely from one range to the other, when high and low­
range levers a re in neutral position. NOTE: Refer to adjustment, 
subparagraph /.{ , before proceeding further with assembly of dutch 
selector. Place shifter rod poppet and spring in socket provided 
in side of housing. 

18 \ INSTALL TOGGLE (fig . 166). Place slotted end of toggle 
operating arms inside toggle, and place on pivot pin on toggle 
support. Attach with washer and cotter pin. Attach toggle 
support to housing with three cap screws and lock washers. 
Attach toggle to shifter rod by installing spacer, cap screw, nut, 
and lock washer. 

(9 ) INSTALL TOCGLE LEVER AND SHAfT (fig. 165). Insert 
toggle lever shaft through oil seal and bushings in clutch selector 
housing. Insert Woodruff key in shaft, and place toggle lever on 
shaft, attaching with locking screw and lock washer. -

(10 ) INSTALL TOCGLE GUIDE LINK (fig. 165). Place guide link 
in position through fork of toggle lever and over toggle arm and 
toggle support. Attach with guide pin, washer, a nd cotter pin. 
Check toggle assembly to make sure each part works freely. 

(11 \ INSTALL TOGGLE OVERCENTER SPRINGS (fig. 165). Hook 

," 
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springs over ends of toggle pivot pin and toggle guide pin, using 
jpOOVE8 provided in pins. 

(12) INSTALL CUJTCH SELECTOR HOUSING SIDB COVJ:R (fig. 161 ). 
Attach new gasket and cover to clutch selector housing with 6 
cap screws, 4 nuts, and 10 lock washers. 

(13) INSTALL CLUTCH SELECTOR HOUSING COVER (fig. 161) . 
Place new gasket and cover in position on housing, and attach 
with eight cap &Clews and lock washers. 

(14) INSTALL RANGE LIGHT SWITCHES (fig . 163), Attach high 
and low-range light switch brackets to housing with four cap 
screws and lock washers. 

(15) INSTALL CLlrrcH BRAKE ApPLICATION VALVE (fig. 162). 
Attach clutch brake application valve to low-range lever shaft on 
side of housing with two cap screws and lock washers. 

(16) INSTALL CL1.1TCn BRAKE APPLICATION VALVE LEVER 
AssEMBLY (fig. 164), Place spacer washer and lever 855embly on 
clutch brake application valve lever shaft, in that order, and 
attach with cotter pin. 

(17) Fn.L CLUTCH SELECTOR TO PROPER LEVEL WITH LUBRICAT­
ING OIL. Refer;.. to TM g-786. 

UNIT r---- . .. -~ 

lOWER 
I 

5 . Adjust. 

UJ"" ROO WITH YOKE 

ADJUSTING NUTS 
RANGE lEVU 

NUTS l O W RANGE 
lEVER lot. ~D :tOt01 

(1) To adjust the clutch selector, first drain the oil, and then 
remove housing cover, side cover, and toggle support gssembfy 
(subpar. b (1) to (10) inclusive). 

(2) Tum adjusting nuts on upper rod with yoke to a measure­
ment of 6 inches between the center of the pin m the_ yoke to the 
center of the pm m the high-range lever (fig. 172). Then tighten 
adjusting nuts securely. 

( 199 Or>,,, fL", 

UNJVE~\lTY Of CAli fORNIA 



TM 9-1786A 
98 

ORDWC( MAINTENANCE - ENGINE, ENGINE ACCESS(JRIES, CLUTCH GRtlur. 
,"0 PROPELLER SHAfT' rOR IHON, HIGH·SPEED TRACTOR M5 

,.~ 

srUIG 
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(3) Move shifting lever pin sideways until the high-range lever . 
intermediate lever. snd low-range lever are locked together by 
shifting lever pin. Turn adjusting nuts on lower rod with yoke 
until the clutch shifti ng valve lever is in a horizonta1 position . 
This horizontal position can be checked with a measurement of 
3 H inches from the top fi nished surface of t he selector housing to 
the center of the pin hole in the end of the lever (fig. 172). T o 
measure this distance, place a straightedge acroes the top finished 
surface of the clutch selector housing, extending the straight edge 
over t he clutch shifting valve lever. Adjust nuta on lower rod with 
yoke 80 t hat t he distance from the straightedge to t he center of 

( -
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the pin hole in the clutch shifting valve lever is 3~ inches. When 
adjustment is correct, tighten adjusting nuts on lower rod with 
yoke securely. The shifting lever pin must slide sideways freely 
when clutch shifting valve lever is in horizontal position . 

99. CLUTCH PEDALS, RODS, AND 
POWER CYLINDER LEVER • 

•. Clean and Inspect (fig. 173). 

(1) Clean all parts with dry-cleaning solvent, and dry with 
oomprcsed air. 

in clutch pedals, and replace if am of new clutch pedal bushings is 

(3) Inspect oilite bushings in power cylinder lever, and ref-I.", 
if exc? ' sively worn. Inside djameter of new power cylinder ever 
bushings is 1.0020 to 1.0025 inches. 

(4) Inspect pin holes in clutch pedal rods and power cylinder 
lever for wear. Replace with new rods or lever if pin holes are 
eJ:oe " lively worn. 

(5) Ins~t bwnper sprinl';' on service clutch pedal rod, and 
replace WIth new bwnper spnng a-- embly, if broken. 

b. R.,pair (fig. 173). 

(1) CLI.1TCH PEDAL BUSHINGS. Supporting pedal on its side, 
drive out both bushings. Drive new bushings into both ends of 
hole until 8ush, with differential and final drive housing cov~r 
steering lever bushing remover and replacer (41 .R.2375.430). 

(2) POWER CYLINDER LEVER. lever on its side, 
and using a long rod or drift, drive lower side. Tum 
lever over and drive second bushing new bushings into 
lever with a 1.0023 to l.0028-inch removmg and replacing tool 
until flush with face of lever hub. 

'.1 
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CHAPTER 7 (Con,'d) 

CLUTCH GROUP AND PROPELLER SHAFT 
(Con,'d) 

Seaion IV 

CLUTCH BRAKE 
P ....... h 

o '3 ~liption and operation ................. . ... . . . , 100 
Removal and disassembly . . . . . . . . . . . . . . . . . . . . . . .. , .. 101 
Cleaning, inspection, and repair .... , , . . . . . . . . . . . . . . . .. 102 
Assembly and installation .. , ......... ' ... , . . . . . . . . . .. 103 

100. DESCHIPTIO:'" A:'\O OI'EHATIO:\. 

a , Descrivt ion. The clutch brake is located at the rear of the 
transmission. It is attached by a /shaft to the transmission input 
shaft rear bearing retainer. The braking mechanism consists of a 
brake shoe, brake lever, and brake lever actuator. The brake shoe 
contacts the brake drum, which is welded to' the propeller shaft 
flange. A spring between the brake lever and bra ke lever actuator 
gives equal braking intensity each time the brake is applied. The 
brake is applied by depressing the service clutch pedal. and is 
operated by air pressure through the clutch brake application 
valve and power cylinder. The valve and power cylinder a re 
described in TM 9-17868. Adjustment of the clutch brake is 
descl ibed in TM 9-786 

lI. Operation. The clutch brake slows down the transmission 
gear train to facilitate shifting the transmission when the engine 
clutch is disengaged . When the service clutch pedal is depr:aed 
to neutral position. the two levers on the side of the clutch selector 
actuate the clutch brake applica tion valve. and allow air to enter 
the clutch brake power cylinder. The movement of the power 
cylinder piston and rod applies the clutch brake. As soon as the 
service clutch pedal is released, the application valve shuts off 
the a ir pressure to the power cylinder, and a spring within the 
power cylinder pushes the piston and rod back , releasing the 
pressure on the clutch brake. 

101 . RK\IOVAL AND U1 SASSE.\IBLY. 

It. Hcmove Shell 11m;. Refer to TM 9-786. 
b. Hcmove Clulch Brake (fig . 174 ). Remove cotter pin and 

pin attaching brake lever actuator to clutch brake power cylinder. 
Remove cotter pin and washer from brake lever shaft. Remove 
brake lever shaft from brake lever actuator and from transmission 
input shaft bea ring retainer, and remove clutch brake assembly . ... ( Or., .1<_., 
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• 
CLUTCH .RAKE 

CLUTCH MAKE 
APPlICATION v AlVE TO 
POWER HOSE 

CLUTCH lUKE lEVER SHAFT 

aRAJ(E LEVER 

CLUTCH utAK!!; 
POWER CYliNDER SHAFT 

BRAKE 
SHOE 

Figure 17 .. - Cluklt Irok ... kaIIoticM 

c : Re move Clutch Drake Lever Spring (fig. 175), 
two adjusting nuta and one cap screw holding spring 
lever actuator and lever. 

Remove 
between 

d . Remove Brake S b OCl (fig. 175). Remove cotter pins from 
shaft a ttaching brake shoe to brake lever, and remove shaft and 
brake shoe. 

102. CLEANI NG , INSPECTIO~ A:"lD ItEPAIR . 

• • Clean. Wash clutch brake parts thoroughly in dry-cleaning 
solvent. and dry with comprEBsoo air. 

b. Brake Lever Shaft. Inspect brake lever shaft for exc'Ssive 
wear, and for alinement. If exec ' "iveiy worn or bent, replace shaft. 

c. Brake Lever and Actuator. IMpect holes in lever and 
actuator for eI C( ive wear, and inspect parts for cracks or breaks. 
Replace parts if excpdvely worn or broken. 

( 
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NUTS 

h.. 
@@ 

lEVER SHAFT 

BRAKE SHOE SHAFT 

r'RA'<E lEVER ACTUATOR 

lEVER SPRING 

O--WASHER 

CC>-_r ___ COTTER PIN 

Fig,,:.. 175 - CIvtdJ It"'. CI 1"DII":' 

IlAXE 
SHOE 

I" "' 2090S 

d. Cl utch Brake Lever Spri ng. Inspect (or weak or broken 
spring. Measure free length of spring. The free length dimension 
of a new spring is 2 to 2'i(e inches. The test load of spring is 90 to 
110 pounds at 1M inches. Replace broken or weak spring. 

IN 
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e. Brake Shoe A8~Jnbly. Inspect brake shoe for exc??sive 
wear, cracks, or breaks. If defective, replace with new part. 
Inspect brake lining for wear. If worn to rivet heads, reline brake 
shoe as described in Bubparagraph f foUowing , 

r. Reline Clutch Brake Shoe. Use a punch to drive out 
rivets, and remove old lining. Clamp new lining tightly in shoe 
with two C.clamps. Using s,1&·mch drill through the rivet holes. 
drill aU: holes. Remove lining from clamp and shoe, and counter­
bore holes to J..f inch depth and I~ inch diameter for rivet heads. 
Rivet lining to shoe. starting at center. Make sure lining is tight 
against shoe to prevent iooe«ming of lining. 

103. ASSEMBLY AND INSTALLATION. 

a. Install Brake Shoe (fig. 174). Place brake shoe in position 
on brake lever, and attach with shaft and cotter pins. 

h. lostall Clutch Brake Lever Spring (fig. 175), Place cap 
screw through brake lever, brake lever spring, and brake lever 
actuator, and secure with two adjusting nuts. 

c. Install Clutch Brake (fig. 174). Install brake lever and 
brake lever actuator in place on transmission input shaft rear 
bearing retainer, and insert brake lever shaft through brake lever, 
brake lever actuator, and bearing retainer. Secure shaft with 
plain washers and cotter pins. Connect clutch brake power 
cylinder to brake lever actuator, and attach with pin and cotter pin. 

d. Adjust Clutch Brake. Refer to TM 9-786. 
e. Install Shell Boll. Refer to TM 9-786 . 

10. 
( 

• 
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CHAPTER 7 (Conl'd) 

CLUTCH GROUP AND PROPELLER SHAFT 
(Con,'d) 

Section V 

CLUTCH GEAR REDUCTION UNIT 

Description and operation . .. , ... .. . __ .. _. ____ .. _. _ ,',. 
Removal .. ......... . ...................... . ... . .. . . 
Disassembly ... . .. _ . , ... _ . _ ... , _ .. _ . . ...... . ....... . 
Cleaning, inspection, and repair (or rebuilding) ...... .. _ 
Assembly ............... . ... . . ............. " . . , .. . 
I nstaUation ____ ..... _ '. .. _ . , .... , _ .. __ _ . , __ , . _ ..... 

10' 
105 
106 
107 
108 
109 

lO·t. DESCUIPTION A:\I) OPEnATlO:\ (figs. 137 and 138) , 

a. Dc"cription. 

(1 ) The clutch gear reduction unit is located in the rear compart­
ment of the engine clutch housing. It transmits power from the 
engine clutch to the propeller shaft. Working in conjunction with 
the two-way engine clutch , the unit provides a means of trans­
mitting engine power, either direct to the transmission, or through 
a set of reduction gears. This provides a low and high-range for 
each transmission gear speed. 

(2 ) The direct drive shaft, or high-range drive shaft, pR95 · 5 a ll 
the way through the clutch housing. It is mounted on two ball 
bearings; one in the engine flywheel , and one in a bearing cage at 
the front of the clutch housing. 

(3 ) The low-range drive shaft is hollow , and rotates on the 
outside of the high-range drive shaft on one double-row type 
ball bearing and one single-row type ball bearing. 

(4 ) The low-range idler gear is mounted on a stationary shaft 
in the lower section of the gear compartment of the clutch housing. 
The idler gear rota tes on one single.row type ball bearing and one 
double-row type ball bearing. 

(5 ) The clutch gear reduction unit operates in an oil bath which 
provides lubrication for all bearings and gears. The gear compart­
ment of the clutch housing is provided with a coolant jacket on 
both sides a nd the bottom. Coolant is circulated through the 
jacket from the engine cooling system to maintain the clutch 
gear reduction unit lubricant at a uniform temperature. A drain 
valve is provided at the bottom of the coolant jacket to drain the 
engine cooling system . Three oil seals are provided to keep the 
lubricant in the clutch gear compartment; one around the clutch 
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CLUTCH GI". alDUCTION UNIT -
and universal joint flange, one around the low-range drive shaft 
where it projects through the inside of the clutch housing, and 
one at the rear between the high and low-range drive shafts. 

h. Operation. 

(1) HIGH-RANGE. The clutch driven plate. which is located 
between the engine flywheel and clutch pressure plate, is aplined 
to the high-range drive shaft. When this driven plate is engaged 
between the en~ne fiywheel and clutch preesure plate, engine 
power is traD8IIUtted straight through the high-range drive shaft 
to the propeller shaft. The low-range gear, low-range idler gear, 
low-range drive shaft, and second elureh driven plate are all 
rotating at the same time. 

(2) LoW-RANGE. The clutch driven plate, which is located 
between the preesure plate and the back plate, is aplined to the 
low-range drive shaft. When this driven plate is engaged between 
the clutch back plate and clutch pressure plate, engine power is 
transmitted through the low-range drive shaft, low-range idler 
gear, and. low-range gear. The low-range gear is keyed to the high 
range drive shaft, which 8 1po Berves as the output shaft. This 
line of power reduces the revolutions per minute of the propeller 

COMPARTMENT 

Oil DRAIN 

aUTCH 
REDUCTION HOUSING 
BREATHER PORT 

IA ~o 20904 

Riure 116 - CJwkIt e,a I,duct_ lMit wi'" '1 ,10m Sill. Up 
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I 
SH AFT 
COVER 

PlUG 

SEAL RETAINER 

__ ·Oll SEAL 

RANGE 
DRIVE SHAFT 

_~~(;~ RANGE 
DRIVE SHAFT 

fORK -

I ... ~ 20905 

Figure 117 - CIvIclt 112111_8 wiffl c.w It~ IAIit A.,I11II1'u' 

shaft with relation to the engine revolutions per minute. For 
example, if the engine speed is 1,000 revolutions per minute. the 
propeller shaft speed is 5S4 revolutions per minute. 

(3) CLUTCH DISENGAGED. When the clutch is disengaged and 
the engine is running, the clutch rotatee with the engine but the 
clutch driven plates remain stationary. 

105. REMOVAL. 

a. Follow procedure outlined in paragraph 90. 

106. DISASSEMBLY. 

R. Drain Oil. Remove oil drain plug from clutch gear reduction 
cover , and allow oil to drain. 

b . Re move C lutch Gear Co lllluutme nt Cover(fig, 176). Place 
unit on wood blocks 90 that cover is face up. Remove 14 cap 
screws and lock w8.8hers attaching cover to clutch hOUliing, and 
remove cover and ga8ket {rom housing. 

c. Re move Low-naugc Idle r Gear AlIlI" mbly (fig. 178). 
Remove three cap IiiCreW8 and lock wash~rs attaching idler 8haCt to 
clutch housing. In8tall slide hammer type puller (41-P-2957-27) 
and final drive shaft pinion puller adapter (41 -A-I8-150) into 
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SNAP FRONT 
RING SEARING 

+ 

IDLER aEARING REAR 
SPACER 

Figure 110 - Low·lu, .. 1JIe, c.w oN 810. ;'It-

tapped hole in end of idler shaft, and pull idler shaft out of bearings 
in row-range idler gear and clutch housing. Remove low-range 
idler gear Assembly from gear compartment in clutch housing. 

d . Re move 8earinf[1I from Low-Ran ge Idler Gear. With idler 
gear set on two wood blocks (fig . 179), Use a braas rod and strike 
inner ftan¥e of bearing spacer to remove rear bearing from idler 
gear. Drive at different point8 on spacer to drive bearing out 
evenly, Leave bearing spacer in gear ( fi~ . I SO) to drive out front 
bearing. Remove snap ring, which retaUl8 front bearing in gear, 
and drive out front bearing. 

e . Itc move HiJ;h and Low-Ibn~e Drive Shaft Asscmbly. 
Remove cotter pm and nut a ttaching universal joint flange to 
high-range drive shaft (fig . 181 ). Remove flange from spline of 
high-range drive shaft. Remove six cap screws and lock washers 

COTTER 
PIN 

BEARING 
RETAINER 
WITH OIL 
SEAL 

( 
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DRIVE SHAFT 
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lOW RANGE 
GEA. 

lOW 
DRive 

HIGH RANGE 
ORIVE SHAFT 

Figvre 182 - High ottd low_RCMQe 

• 

U PD 2otl0 

,; •• Sholh Put'ivIy 1t._veJ 

attac hing front bearing retainer to clutch housing. Remove 
retaine r and oil seal from housing and drive shaft. Remove 
(our cap 8CreWS, two nuta, and six lock washers attaching inner oil 
seal retainer (fig. 177 ) to clutch housing. Supporting drive shaft 
8 .embly (fig. 182 ) at pilot bearing end , 80 that oil flinger will clear 
clutch housing , use 80ft hammer on front end of high-range drive 
sha ft to drive the shaft from front bearing, Lift drive shaft 
assembly from clutch housing. 

l 
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f. Di"anemble High and Low-nange Drive Shaft Assembly. 
Wrap a piece of heavy paper or a light piece of tin over drive 
teeth on low and high-range shafts, to prevent damage to lip of 
inner oil seal (fig. 183), and remove retainer and oil seal from 
drive shafts. Use a puller (41 -P-2905-60) to remove low-range 
gear from high-range drive shaft (fig. 184). RemOJ.1e Woodruff 
key from high-range drive shaft. Remove high-range drive shaft 
from beerings in low-range drive shaft by dropping threaded end 
of shaft on block of hard wood (fig. 185). Remove 81'18.p ring 
which retains intennediate shielded bearing in low-range drive 
shaft. Partially remove shielded bearing from inside of shaft by 
tapping end of low-range drive shaft on a block of hard wood . 
Install bearing puller (41.P.29()6.15) (fig . 186), and remove inter­
mediate shielded bearing from low-range drive shaft. Remove 
bearing spacer from drive shaft. Instalrbearing puller (41 -P-2906-15) 
(fig. 187) in rear bearing, and pull oil seal and rea r bearing from 
low-range drive shaft. If puller (41-P-2906-15) is not ava ilable 
the bearing can be removed by combining the jaws from puller 
(41-P-2905-60) and slide hammer from puller (41 -9-2957 ) taking 
care to avoid damaging threads on slide hammer. 

Oil DUIN 

g. H.· lI1o ... : Fnml Hcaring_ Remove front bearing cage (fig . 
188) and gasket from front of clutch housing. T ap it with soft 
hammer if necessary. Remove front bearing from cage by tapping 
out with brasa rod . 

( 115 Or .. " fL", 
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VALVE 

~ C\ 
GASKET PAOCING 

IA PO ",17 

Fig4I ... J89 - C, ;'wtJ Dit h Volve O;-lImU.cI 

h . K~lIIo\'e and Di".,.,."mhl .. f:uolu ill Drain V .. lve A"I'Ie,nhl,. . 
Remove two cap screws and lock washers attaching dra in valve 
to gear compartment cover. Remove packing gla nd and gasket 
from body. Screw valve with packing from body (fig . 189). 
NOTE: Do nol remooe packing from lecessed porium of ualve 
unku it requires replacement. 

i , Hemon' Clut c h Shi(lin~ Sh llr. (fig. 177 !. Remove three 
cap screws and lock washers attaching shifting shaft cover to 
clutch housing. a nd remove cover a nd gasket. Remove two cap 
screws and lock washers clamping shifter fork to shaft. Drive 
sh ifting shaft (rom shifter fork, and remove two Woodruff keys 
from shaft. Remove shifting shaft from shifting fork and clutch 
housing. 

UJ7 . CU ;AN ING, INSPECTIO:\' AND It EPAIK 
(On nr.nUltDl NG). 

u. Clean. 

( I ) Clean all pam thoroughly with dry-cleaning solvent . 
Remove a ll gaskets, and clean surfaces where aealing compound 
has been used on clutCh housing, retainers, and covers. Dry parts 
with compressed air. 

(2 ) BEARINGS. Mter soaking thoroughly , bearings must be 
slushed up and down and spun slowlr. below surface of liquid to 
remove as much old grease as possib e. Blowout bearings with 
compressed air. being careful to direct air pressure aC1'088 bearings 
to remove last traces of old lubricant without spinning bearings. 
Inspect bearings immediately, as described in Bubparagraph b 
(4 ) below. . 

h . InfJ lJe(: l a nd UCI)a ir or ne huild . 

( 1) C LlJTCH HOUS ING AssEMBLY. 

(a ) Clutch Housing. Inspect housing for cracks, breaks, or other ... 
( Or>,,, fL", 
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damage. If badly cracked, broken, or damaged , replace housing. 
Small cracks or breaks may be repaired by welding. Inspect two 
studs inside of clutch houfilllg for attaching inner oil seal retainer. 
to make sure they are tight in housin,. and that threads are in 
good condition. If damaged. replace WIth new studs. and tighten 
80 they eztend out Y!I inch from machined surface in housing. 
Inspect all machined. -surfaces on covers, retainers, and clutch 
housing for nicks and burs which might cause water or oil leakage 
around gaskets. Remove any burs or nicks in machined surfaces 
with a fine file. 

OIL 

&USHI"IG 
REMOVER 
t "' -R·237 S-12!i1 

lA PD :IOtU 

RiLl. 190- fwrIov .. SMf ;,; ,SIlth IwIIMcr _ Oil s.aI, lhiIIe Brol-. SlIM 
a.a iii Support lu' ;,g R."tovef' _ ft.pktc.,. 

OIL 

( I" Or>,,, fL", 
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(bl Clutch Shifting Shaft Bushings. Inspect shifter shaft bush· 
ings for excessive wear. If worn excessively, replace bushings. 
The manufacturing tolerance of new bushings after pressing in 
place is 1.252 to 1.254 inches. Use brake shaft bearing support 
bushing remover and replacer (41-R-2375-1251 to remove old 
bushings, and to install new shifting shaft bushings (figs. 190 and 
191 ). Try clutch shifting shaft, and if it does not rotate freely, 
line-ream both bushings within the limits of the above dimensions, 

(c ) Oil Seals. Inspect each oil seal for excessive wear or damaged 
lips. Replace any seal that is damaged or excessively worn. Lip 
of seals must face toward outside of clutch housing. 

(d ) Low-Range Idler Gear Expansion Plug. Inspect idler gear 
expansion plug (fig . 177), to mAke sure the plug is tight and not 
leaking. If plug is leaking or loose. install a new plug, using 
sealing compound on plug and on groove in plug hole. 

(el Shifter Fork. Inspect shifter fork for wear, cracks, or 
breaks. If fork is worn or broken, replace with new one. 

(2 ) HIGH AND Low-RANGE DRIVE SHAFI'S, AND Low-RANGE 
IDLER SHAFT. Inspect teeth on high and low-range drive shafts for 
wear, chipping, nicks, or roughness. Nicks or roughness can be 
removed with an oil stone. Worn shafts must be replaced. Uaing 
a new clutch driven plate hub as a gage, chC(!k to see that it slides 
freely back and forth on the splines of both shafts. If clutch plate 
hub binds in splines, and the caUBe of binding cannot be remedied, 
replace shaft. A new clutch driven plate hub and drive shaft 
have 0.003 to 0.005-inch backlash. If inner races of bearings have 
been rotating on high-range drive shaft or low-range idler shaft, 
replace shaft. Inspect shafts for twisting or bending. Place 
high-range drive shaft between centers in lathe, and check with a 
dial indicator. On a new shaft a ll outside diameters must be 
concentric with the center line. Assemble low-range shaft and 
bearings with high-range shaft, and check low-range shaft with 
dial indicator . . If oil slinger is loose on low-range drive shaft, 
install a new one. If a low-range drive shaft is replaced, install 
new oil slinger. 

(3) GEARS. Inspect gear teeth for wear and chipping. Replace 
gears if damaged. 

(4) BEARINGS. Inspect halls and races carefully for chipping, 
cracks, or worn spots. Replace bearings with new ones if they are 
damaged or worn. Lubricate bearings with light oil, and wrap 
them with paper until ready for assembly. 

(5) OIL SEALS. Inspect high-range drive shaft front bearing 
retainer oil and low-range drive shaft front and rear oil seals, 
for worn if found to be defective. 
Before be soaked 1n light oil 

shaft oil seal replacer 
removers and replacers 

~-'-" shaft front bearing 
retainer. Using (41-R-2392-545), ... 

Or., .1<_., 
UNIVEP;\fTY Of CAUfORN lA 

( 



TM 9-1786A 
107 

CLUTCH alAI .,DUCTION UNIT 

Oil SEAL 

I .. I'D 2Ot20 

FI'LiS r92-"',0IiA, Low Ita,,. DIi .. SlIiAt hllr Oi/ Seal"" It. Tr 

witl! FiIwII on .... 5' " Oil SealI."lacw 

drive oil seal into low-range drive shaft inner oil seal retainer, 
with lip against shoulder in retainer (fig. 192). 

(6) UNIVERSAL JOINT FLANGE. lnapect splines and keyways 
for attaching universal joint trunnion bearings, and replace flange 
if excr ively worn, chipped, or broken. Check to see that splines 
of fian$e are tight on splines of high range drive shaft. Replace 
Range if aplines have backlash. 

Olt LEVEL 

lOW GEAR DRAIN I lEVEL 
COMPARTMENT COVER PLUG VALVE .... I'D 2OH1 

R"u:. 193 - cMtl., Oil a.-.I ~ 

(7) CLtrrCH GEAR RZDUcnON UNIT OIL LBVEL GAGE (fig. 193). 
Inspect oil level gage to make Bure it is tight and eecureJy staked 
or welded to cover, and that it extends 2~ inches above machined 
aurf'ace on clutch ,ear reduction compartment cover. NOTE: 
On vehicles with serial No . 818 and aboc.oe, the gage wiU be welded 

( 
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to cooer. If it is evident that gage has been loosened from cover 
while tightening valve, gage must be ti,htened to dimension given 
above, and staked or welded into position. Inspect eeata of valve 

. and gage for scoring or signa oC oil leakage, and if defective. 
replace valve and gage (or cover with gage). 

(8) CurreH GEAR REDUCTION COOLANT DRAIN V.\LYE AssElil­
BLY, Insp'er:t drain va lve and drain valve body for &coring, or 
signs of coolant leakage. If defective. replace with new 8 ; "embly. 
Inspec:t condition of packing. U worn or damaged , replace with 
new packing. 

108. ' ASSK\IDLY . 

•• Prell.ration. Lubricate bearings with light o il, and 90ak 
oil seals until leather is soft. Be sure all parta are kept clean. 

h. In8tall Bearing8 and Oil Seal in Low Hanse Drive Shaft. 
Pr. rear bearing, then oil seal, into position in low range drive 
shaft. Lip of oil aea1 must face toward inside of shaft. Install 
bearing spacer, with oil retainer toward front end of shaft. Prep 

intermediate shielded bearing in front end of low-rwfe drive shaft, 
with shielded side of bearing facing out, and ins snap ring in 
groove in drive shaft. 

RANGE GEAR 

IA I'D JotH 

Fig_ 194 -Itwplocirtg LoW-«U4 ,. C.C4 wHIt a.ai" _ Utti"nJ 10'" 
Fku~ CMelt Low-ItC4$~ C.a It.~., 

c. Ins t a ll Hi gh-HanSe Drive Shafl. Push. high-range drive 
shaft into low-range dnve shaft throu,h oil seal and bearings. 
Install Woodruff key in high-range drIVe shaft. With bearing 
and universal joint flange clutch low-range gear replacer (41-R-
2383-785), drive low-range gear into place on high-range drive 
shaft (fig. 194). 

d. IIl Slalilligh amI Low-Hange Drive Shaft Assembly. PI "' 5 
high-range drive ahaft front bearing into bearing cage, making 
sure the bearing and other units are kept clean. Shellac new 
gasket in ~tion, and set bearing cage in place in front of clutch 
housing, lining up oil drain hole in beanng ('.age with hole in 
clutch housing (fig . 188). Shellac new gasket on front bearing 
retainer with oil seal, and install it in bearing cage. Attach 
retainer and bearing cage with six cap acrews and lock washers to 

( 
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clutch housing so that slot in retainer and hole in bearing cage 
line up with oil hole in clutch housing. Place 8plined end of drive 
shaft assembly through low-range gear compartment and front 
bearing. Supporting the pilot bearing end of shaft assembly 
to prevent damage to oil flinger , drive the shaft into position in 
front bearing. Using heavy paper, or light piece of tin, to protect 
oil seal, slide inner oil seal retainer with new gasket over gear end 
of drive shafta (fig. 183). Attach inner oil seal retainer to clutch 
housing with four cap screws, two nuts, and six lock washers. 
Lubricate slllines on front of high-range drive shaft. and install 
flange on drive shaft. Attach flange with nut and cotter pin. 

e. Install Low-Range Idler Gear. Press or drive single-row 
ball bearing into large hole in end of idler gear. Place bearing 
spacer in other end of idler gear, and preas double-row ball bearing 
into gear. Install snap ring in groove of gear. Place idler gear 
in position inside of clutch gear compartment. Shellac new gasket 
to flange on idler shaft, and install idler shaft through clutch 
housing and idler gear. Secure shaft flange to housing with three 
cap screws and lock washers. 

f. Install Clutch Ge8.r Complutment Cover. Shellac new 
gasket on cover, and secure cover to housing with 14 cap screws 
and lock washers. 
_ g. Inst8.11 Cool8.nt Drain Valve Asscmbly. Screw valve into 
body until seated (fig. 189). Install gasket on packing gland, and 
screw gland into body. Shellac new gasket on drain valve body, 
and attach valve assembly to gear compartment cover with two 
cap screws and lock washers. 

h. Install Clutch Shifting Shaft 8.nd "~ork (fig. 177) . Place 
shifter fork in position in clutch housing, and slide shifting shaft 
through clutch housing and shifter fork . Oil hole in end of shaft 
must be installed toward shifting shaft cover side of housing. 
Place two Woodruff keys in slots in shaft. Drive the shaft with 
Woodruff keys into shifter fork. Install clutch release yoke grease 
tube union in shifting shaft. Check to see that end of shifting 
shaft ia flush with boss on clutch housing for attaching shifting 
shaft cover. If end of shaft is not flush with boss, tap it in or out 
with soft hammer. Install and tighten two cap screws and lock 
washers clamping fork to shifting shaft. Shellac new gasket on 
shifting shaft cover, and attach cover to clutch housing with 
three cap screws and lock washers. 

109. Il\'STALLATJON. 

a. Refer to paragraph 94 . 

( , it 1 Or.. M ""'" 
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CHAPTER 7 (Conl'd) 

CLUTCH GROUP AND PROPELLER SHAFT 
(Conl'd) 

SectiOfl VI 

PROPELLER SHAFT 
hi. ,'I 

Do :.liption .................... _............... . ... . 110 
Di" nmbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 111 
Cleaning, inspection, and repair (or rebuilding). . . . . . . . .. 112 
AFpmbly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 113 

110. DESCRIPTION (fig. 195) 

a. The propeller shaft a-: embl;v tranemite power from the 
clutch to the transmis8ion. It COnslBta of a tubular shaft and two 
universa1 joints with flanges. The propeller shaft is a hollow 
welded-ateel tube with a flange welded to each end. The universal 
joints consist of a universal joint spider 8FSembly mounted between 
two flanges by means of four trunnion bearings. The universal 
joint flange on the clutch high range drive shaft is attached with a 
nut and cotter pin. The yoke on the transmission input shaft. 
which is welded to the clutch brake drum, is fIee to move back 
and forth on the splines of the input shaft. 

h. Removal and installation of the propeller shaft are drcdbed 
in TM 9-786. 

TRUNNION 
I HEADLfSS PROPfllER 

I SHAFT TUBE 

+ 

aUTCH 
DRUM 

.... 1'0 2Of23 

Figv,.. 195 - Poq."", Slid" with LWverwal JaU, AFF l"lWy 

III. U1SASSE:\ IBLY (fig. 196) 

a. Remove two cap acreWB and one lock plate attaching each of 

( 
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TRUNNION _ 'II 
..... NO 

• 

~'" "' to924 

Figur. '96 - Pi _PiNer Shulf with UaiYef'SOl .toLd. Com,:!CIII.m 

two trunnion bearings to brake drum, and each of four trunnion 
bearings to propeller shaft tube flanges. Remove four trunnion 
bearings from each of two spiders. NOTE: Be very careful rwt 
to lose any of the needle bearings from trunnion bearing assemblies. 
Remove trunnion bearing washer (cork) from retainer in trunnion 
bearing. Remove one headleB8 pipe plug and elbow body from 
one universal joint spider, and one headless pipe plug from the 
other universal joint spider. 

112. CLF.ANING, I NSI'ECTIO:\' ANI) UEI'AIU 
(on UEllUlLDl NG). 

a. Clean. Wash propeller shaft and universal joint parts 
thoroughly with dry-cleaning solvent; and !r with oomprc1I?ed 
air. Thoroughly clean oil passages in unive joint spiders. 

b. In~ IJec t ami it CIUlir or Ite huild . -

(1) BRAKE DRUM WITH YOKE ASSEMBLY. Inspect yoke oil seal 
surface for roughness which might cause oil leakage. Check 
splines for eXC' Ntjve wear, cracks, or breaks; replace if excessively 
worn, cracked , or broken. Check break drum for roughness or 
scoring. If scored , place in lathe and smooth the surface. Inspect 
plug to see that it is staked securely in end of splineway , and that 
there is no evidence of oil leaking a round edge. 

(2) TRUNNION BEARING AssEMBLY. Inspect bearings for exces, 
sive wear by trying them on spider bearing surface and in flange 
keyways. If defective, replace. 

(3) PROPELLER SHAFl' TuBE. [nspect propeller shaft tube for 
damage, excessive wear 'of keyway in flanges, cracks , and breaks. 
If damaged , cracked , or broken, replace propeller shaft . 

(4) SPIDER. Inspect spider bearing surfaces for excessive wear, 
damaged dust shield , cracks, or breaks. Dust shields must be 
tight ~n spide~. Replace if defective.. Be sure a ll oil ~888.ges to 
trunmon bearings are open to proVIde adequate lubrica tIOn to 
bearings. 

( tn Or .... fL ... 
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113. ASSE.'\IBLY. 

a. As,.;emble Propeller Shaft and Uni versal Joint s. Place a 
liberal coating of grease on 22 needle bearings in each of the 
8 trunnion bearing assemblies. Place eight new trunnion bearing 
washers (cork ) in retainers of trunnion bearings, and place trunnion 
bearings in position on two universal joint spiders. Place spiders, 
with bearings in place, on propeller shaft, and attach each with 
four cap screws and two lock plates. Tie other two trunnion 
bearings in place on rear spider to prevent 1088. Screw lubricating 
fitting elbow body into front spider. Place brake drum in position 
on two trunnion bearings on front spider, and attach with four cap 
screws and two lock plates. 

b . Luhricate Univnsal Joint s. Refer to TM 9-786. After 
lubricating, place headless pipe plugs in spider and in elbow body . 

-. ( ••• Dn9'~ ""'" 
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Section VII 

. FITS AND TOLERANCES 

Clutch ........... . , ., . . .... . . ..................... . 114 
Clutch controls . , ............ . . . . • . . . . ..... , ... , . . .. 115 
Clutch gear reduction unit .... , . . . . . . . . . . . . . . . . . . . . . . . 116 
Clutch brake ... . . , ............. , . . . . . . . . . . . . . . . . . . . 117 

IH. CLUTCH. 

a. Driven Plate. 

Number of plates .. ........... .... .... . .......... , ..... _. ' .2 
Facing 0.0 . . , ..... , , . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1531 in . 
Facing I.D. . . . . . . . .. ................. .... ... .... . . .. 9 in. 
Thickness of disk facing .. _ ... , . , , , ........ , 0.340 to 0.345 in. 
Facing area (one side) ... . .... . ... . . . .. .. .. .... ... , . 135 sq in. 
Facing must be parallel and Bat within ...... , ...... , .. 0.010 in. 
Driven plate marimum allowable run-out. ..... .. . . . ... 0.010 in. 
New driven plate clearance, clutch in neutral position .... 0.040 in. 
Maximum allowable wear , ..... " ... , . . . . . .... .. . .. . . 0.085 in . 
Neutral position distance from stop clamp to release sleeve 1.200 in. 

h . PreslOure Plate. 

Thickness of pressure plate ...... . ... . . .. . ... . 1.080 to 1.082 in. 
Width of beck plate drive stud slots ... , ....... 1.248 to i.251 in . 
Plate balanced within ............................... 0.5 in.-oz 

c. Pressure Ring, and Inner and Outer Actuating Rings. 

Ground surfaces between each ring must be flat within ... 0.005 in. 

tI. Hack Plate and Driving S tud ASlOemhly. 
, 

Quill must be concentric with pilot diameter within ... . . . O.OO!) in . 
Driving stud width .... . .. .... ............... 1.233 to 1.235 in. 

c. Pressure Springs. 

Free length . .. ... ... ........ . ... , , ....... . .......... 23" in. 
Test load at 11% in .. . ....... .. ..... . . . .... . .. .. ,273 to 301 1b 

c. Prell8ure Plate Equalizer Springs. 

Free length ... , .... . ....... ... . . ....... . . ... .. . . . . ... 1% in. 
( ttS Or .•. rr_", 
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Test load at 1~6 in . ... , _ . . . ........ . , ....... . . . . .. , .36-441h 

115. t:lUTCIt eO:\TKOtS. 

a. Clutch P~'llal nu"hillf.:!;. 

Inside diameter (pressed in pedal) ... .. ..... . 1.1251 to 1.1268 in. 
Diameter of clutch peda l shaft . .. , ........... 1.122 to 1.125 in. 

h. Ser.-ice Clutch PI'd.1 Heturn Spring_ 

Free length center to center of anchor pin holes , ......... 8~ in. 
Test load at 9 ?!i inches . . ...... .. ......... .. .. 92 to 1121b 

c. t: mcfllency Clutch l"c.h.1 Itelurn Spriup,:. 

FreeJength .... . .............. . .. . . . ... ... .. ... , . . 5 Y:i in. 
Test load at 8 ~:: in . ...... ... .. , ... . .......... , .... 25 to 30 Ib 

.1. Clutch Pedal Dumper Spring. 

Test load at 2% in . ...... _ . ...... . .... _ ... _ .. . . . 144 to 158 Ib 

e. Clutch Selector HoUO';;intt: Bu!!hin,,!!. 

Two larger bushing!!, imide diameter 
pre ' sed in place . ... ............. ... ..... 1.0625 to 1.0655 in. 

Four smaller bushings, inside diameter 
premd in place ... . . ... . .......... . . . . 0.7505 to 0.7535 in. 

f. r:lutch Selector Shifter Rod POPIJet Spring. 

Free length . . . ..... . ... . ......... . ....... ....... . . . .. 221-12 in. 
Test load at 21!:32 in. : . ___ .................... . ..... _9 to llib 

g. Clutc h Selector Toggle Over-Center Springs . 

Free length . _. _ _ ._. _ .. . _ ... .. .... ....... . ..... .. . ... . 4 31i:? in. 
Test load a t 5% in . .... . ...... .. ... . ..... . .. . . .... 32 to 39 lb 

h. Clutch Power Cylinrler Lever Bu!!hings. 

Inside diameter (prEBsed in lever) ... .. . ..... 1.0020 to 1.0025 in. 

Ilh. C.U;TCH Cf:AR REDUCTIO~ UNIT . 

... Clutch Shiftinl/.' Shltft BUl!hings. 

Inside diameter (prwed in place) 
(line-ream if necessary ) .... . . .. _ . .. ..... . . . 1.252 to 1.254 in. 

Diameter of shifting shaft .. ................ .. 1.247 to 1.250 in . ... 
( Or .•. 1.-__ . 
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b. High and Low~range Drive Shafts. 

Backlash between teeth of drive shaft 

TM 9-1786A 
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and driven plate . .. .... . ......... . .... . ... 0.001 to 0.005 in. 

c. Gears. 

Backlasb between all mating gear teeth .. .. .... 0.006 to 0.008 in . 

117. CLUTCH BRAKE. 

B. Clutch Brake Lever Spring. 

Free length ......... . .. . .. . . . .... . .... . . . ... . .. . ..... 2~6 in. 
Teet load at Hi inches ..... . .... , .. . . ..... . ...... 90 to 110 Ib 

( , "7 Or,. M ""'" 
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lIS. LIST OF SPECIAL TOOLS • 

SP'fCAL TOOlS [ (HUONS 

1 • • - - -
, 

flDUAL OI:DHANCI • • 5I't:ClAl TOOl. D£SCJIIPOON MANUFACTURU'5 ~oa< OIt"W1NG • NUM.II NUM.II NUMlt:l 
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PULLER, .!ide hammer type _ , " 

REMOVER and REPLACER, brake 
shaft bearing ~upport bushing .. MA8-7-41 2 

REMOVER ,,' REPLACER. 
difl'erenlialand 6nal drive houaing 
cover .t .... ring lever bUlhing , , , M AS-7- 411 
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REPLACER, be&ring and univel'Slll 
joint !lange clutch low range gellT MAS-7- 204 

REPLACER. oil Ileal, final d rive 
shaft __ ... . , , . , . . . MAS--7- 405 

REPLACER, oil Be .. 1, input ~h"ft _. I MAS-!- 304 

S LING, clutch lifting . . , " , , , KRW- M8-2328 

SLING, engine lifting ..... . . MAS-7- 122 
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Tractor, high-speed, 13-ton, M5 (International 
Harvester). , .... . .... . ... .. ......... _ ... . . SNL G·162 

Cleaning, pi :serving, and lubrication materiale, 
recoil fluids, special oils, and miscellaneous 
related items ................. . , .... . ...... SNL K· l 

General tools and supplies, ordnance base auto-
motive maintenance (engine rebuild) ... , ..... SNL N·327 

General tools and supplies, Ordnance base depot 
company ... , ... ... . ......... . ........... . SNL N·377 

Ordnance maintenance sets .......... , . ....... SNL N-21 
Soldering, brazing snd welding material, gSAefI and 

related items .. , .............. .. .......... SNL K-2 
Tools, maintenance, for repair of automotive 

vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. SNL G-27 
Interchangeability chart of ordnance maintenance Vol. I 

tools for combat vehicles . , ....... . .. , , ...... SNL G-27 
Vol. II 

Tool-sets, for ordnance service command , auto-
motive shops .. . ..................... . . . . . . SNL N-30 

Tool-seLs. motor transport . ................... SNL N-19 
Current Standard Nomenclature Lista are listed 

above. An up-to-date list of SNL's and other 
publications is maintained in the Index to 
Ordnance Publications ......... . ... . . . . .. OFSB 1-1 

fo:XPIX\..\TOIlV PUBlIC.ATIO~S. 

General. 

List of publications for training . ..... . .... . .. FM 21-6 
Military motor vehicles .... , ......... .. . . . .. AR 850-15 
Standard military motor vehicles .......... '. TM 9-2800 

Relatefl TeehniCill .\lanual~. 

13-Ton high-speed tractor M5 (International 
Harvester) ............... .. . , . . .. . ...... TM 9-786 

Ordnance Maintenance: Carburetors (Zenith) TM 9-1826C 
Ordnance Maintenance: Electrical equipment 

(Delco-Remy) . ... .......... . .. ..... ..... TM 9-1825A 
Ordnance Maintenance: Fuel pumps . . . . . . .. TM 9·1828A 
Ordnance Maintenance: Power train, track, 

suspension, and equipment for 13-ton high-
speed tractor M5 (International Harvester) .. TM 9-17868 
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Ordnance Maintenance: Speedometers and 
tachometers (Stewart Warner) ..... . . . ..... TM 9-1829A 

Maintenance and Hel.air. 

Automotive electricity . . . . . . . . . . . . . . . . . . . . .. TM 10-580 
Automotive lubrication ........... _ ......... TM 10-540 
Basic maintenance manual . . . . . . . . . . . . . . . . .. TM 38-250 
Cleaning, pr --erving, lubricating, and welding 

materials and similar items issued by the 
Ordnance Department . . . . . . . . . . . . . . . . . . .. TM 9-850 

Electrical fundamentals ..... ....... . _ ....... TM 1-455 
Fuels and carburetion . . . . . . . . . . . . . . . . . . . . .. TM 10-550 
Instruction guide: Welding-theory and appli-

cation .................................. TM 9-2852 
Motor transport ........................... FM 25-LO 
Motor vehicle inspections and preventive main-

tenance services ......................... TM 9-2810 
The internal combustion engine ...... ...... . . TM 10-570 
The motor vehicle ............ ....... . ..... TM 10-510 

Protection or :\'aterial. 

Camouflage ........... '.' . . . . . . . . . . . . . . . . .. FM 5-20 
Chemical decontamination materials and equip-. 

ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. TM 3-220 
Decontamination of armored force vehicles .... FM 17-59 
Defense against chemical attack ....... . ... . . FM 21-40 
Explosives and demolitions. . . . . . . . . . . . . . . . .. FM 5·25 
Military chemistry and chemical agents . . . . . .. TM 3-215 

Storage and Shipment. 

Registration of motor vehicles ..... . ......... AR 850-10 
Storage of motor vehicle equipment ... ....... 'AR 85Q..18 
Ordnance storage and shipment chart, Group 

G- Major Items . . ....................... OSSC·G 
Rules governing the loading of mechanized and 

motorized army equipment, a lso major caliber 
guns, for the United States Army and Navy, 
on open top equipment, published by Opera­
tions and maintenance Department of Asso­
ciation of American Railroads . 
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INDEX 

A ..... No. 

A ... ", J80ry lyatelll8 
clutch group .. . , .. .. .. _ 152- 227 
cooling system .... _ . _ .. , 99-11 7 
ruel ay.tem . . . . . . . . . . . . 118--140 
ignition IIYlltem . .. , .. , . . . . .. 151 
lubricating system ... . .. 141- 150 

Adjuat 
clutch .... _. _, . . . _. _ 175- 176 
clutch pJ'eMure plate 

clearance .. . . .. , . .. ... 175-176 
clutch 1Ie!t:Cwr . ...... , . 199- 201 
governor . . _ .. . . . .... . . .. . . , 140 
lubricating ayat.em .. _ . .. _'. _ 150 

Air cleaner 
BMemble . , ..... . ..... , ..... 131 
clean, inIIped, and repair . 129- 13 1 
den .. ption end <.>pom!tion .. .. 129 
diu'cmble ... _ . , _. , . . ... _ 129 
(Sa> also CrankcaBe busthcr 
flu cleaner) 

Air regen-oir tanka 
iNlI.8.IL ,. _ . .. _ ... . . . ... 176-177 
nlmove _ 159-160 

Ae6ol'mble 
aircleaner . .. .. . ... .. , ... 131 
clutch .. . , ...... .... , . 173- 176 
clutch bllck pla te .... , , .... , 173 
clutch gear reduction unit 220-22 1 
clutch n lease yoke a nd 

"leeve . .............. 174-175 
clutch llele<:tor . ... . . . .. . 197- 199 
connecting rod~ and pistoN! . . 54 
coolant pump . . . . . . . . . . . . lOS 
c ylinder h eads . . . . . . . . . . . . .. 48 
dua l throttle valve box . . . . 139 
engine . . . . . . . . . . . . . . . . . 75- 94 
fan a nd pump ahaft ...... .. 108 
fan clutch hou$ing . .. .. .... . 108 
fuel tank llelector va lve . . . . . . 125 
governor .. .. . . .. . . . ... . 138-139 
governor drive shaft hous ing 63-64 
low range id ler gear . .... .. .. 221 
m a nifolds . . ... . . .. ..... .. 67-68 
oil pan . . . . ... . . . . ... . . 59 
oil pump .. .... .. . ...... . , . 73 
propeller shaft . . . . . . .. 224 
radiator sh utters . ...... 114- 115 
8C8venger oil pump ..... . . 
.mafts, high lind low range. 

( 

1<9 
220 

." 

, ... N • . 

va lve rocker 1UUlII ..... . .... 50 
water outlet header. . . . . . . .. 68 

• 
Bell crank and carrier, radiator 

install . . . . . . . . . . . . . . . . . 114- 11 5 
remove . . . . . . . . . . . . . . . . . . .. 114 

Bell crank hoWling (I«' Dual 
throttle valve box diaBrembly) 

BUllhing replacement (II« Replace) 

c 
c",mshaft 

'c1ean, inspect , and repsir . 
!ita and toleran<:ell . . ... . 
ins tAll . . . . . .... . . . . . . . 

68-<9 
96- 97 

78 
33 remove .. .. . . . ....... . .. . . . 

Camshaft bearings 
inspect ..... . . .. . . . . . . . . 
replace . . . ... . .. . .. . . . ... , 

Clean, inspect, and repair 
" .. 

a ir cleaner ... .. .... . . .. ... . 13 1 
camshaft .. .. .. .. .. . ... . 68-69 
cams haft bearings . . . . ... . 41 -44 
clutch . . ........ .. . .. . . 170-173 
clutch back plate .. . 172- 173 
clutc h brake .. . .. . ..... 203-205 
clutch cam levers . . . . . . . 173 
clutch controls . . . . . . . . . . . 201 
clutch drive n plates .. . . 172 
clutch gear reduction unit 216-220 
clu tch pilot bea ring . . . . . . . . . 74 
clu tch pressure plate . . . . . . . 172 
clu tch prf!88ure ring . 173 
clutch pre8llUre s prings . . 173 
clutch ."lealle yoke a nd 

IIlseve . . ... . . .. . . . . 170-173 
clutch llele<:tor .. .. . . . .. . . .. . 196 
conne<: t ing roos a nd p istons . 52-53 
c rllnkcalle . . . .. . . . . .. . . . . 41-44 
crankcase breather ai r cleaner 69 
crankcase fron t e nd plate . . 55 
crankshaft . . . . . . . . . . . . . . . 54 
cylinder h eada ...... . 
d istributor d r ive coupling . .. 
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ORDNANCE .AINTENAMCE - ENGINE., ENGINE ACCESSORIES, CLUTCH GROUP. 
AND PROPELLER SHAn FOR 13-TOH, HIGH-SPEED TRACTOR 1115 

(-Con,tel 

Clean. inapect. and repair-Cont'd 
engme ...... . . .. . ____ . . 15 
fan . .. . . . . .. . . , . . .. , 109-110 
{fin clutch housing . .... , 107- 108 
fl ywheel . . . . . . . . , .... , . . 54- 55 
ftywheel housing . .. . , ..... , 55 
front engine lIupport . . . . . . .. 69 
fuel 6Itel'8 .... , . . ... 126-127 
fuel tank gage.", ____ . _, _ .. 128 
fuel tank eelector valve . _ , 
fuel tanh .. . .... , .. . . 
governor . , . . .. , . ... . 

12< 
120-121 
137- 138 

governor drive ahaft housing 60-63 
low range id ler gea r .. , . . . . .. 218 
DUlnifolda . , .. . . . , ,. . . . . ... 67 
oilcoo~r .... , . " . , .... . 65 
oil drain valve . _. _. _. _ .. 73-74 
oil filter and cooler b811f! . . . .. 65 
oil filter • . _ . . ... . , . . . . . 149--150 
oil pan . , ..... .... ... . ... 58-59 
oil pump . .. ...... . . . ... . 70-73 

.primer lubes . . . ..... .. .. . .. 68 
propeller shaft . . . . . . 223 
radiator overflow tank ... , . , 117 
... diators .. , .. .... . ... .. 11 2 
-'!Cavenger oil pump . , . . . . . .. 149 
shafts, high and low range .... 218 
apider ahart, governor . . . . .. 137 
throttle lever .. , ... , . , .. , .. 138 
throWe valve hous ingB , . , . . 137 
timing gear cover , .. , . . . 56 
timing gears , . . . . . . . . . . . . .. 55 
valve (:{Ivers, . ...... .. ..... 64 
vBlve push roda . . . . . . . . . . .. 64 
valve rocker al"lll8 .. , , . , . .. 4!t--50 
valve seats and inserts . . . 47--48 
valve aprinp . . . , . .. , 45 
valve s tem guides . . 45--46,64 
vaJve tappet covers .. , . . . . . 64 
valve tappet guides , . .... . . . 64 
valve tappets .,.,. , .. ... .. , 64 
val ves, intake and e",hauat . . 45--46 
vibrat ion damper . . . . . . . . . .. 69 
water head era ..... , . . , . , 68 

C lutch 
a djust .. . .. . ... . . , .. . . , 
"-8>lemble .. , 
dOla n , inspect , and repair 

175- 176 
173- 176 
170-173 

data . .. .. . ... . . 
deecription . 
diM...,mble .. .... . .. . . 
fillland tolerance. . . ... . 
ill8tall , ......... . ..... . 
operation 

~ .... Ne. 

156-158 
152,155 
165--170 
225- 226 
176--178 

emergency ..... , .. 155, 185-187 
normal . . , .. . , .. , . 155,184- 185 

remove ....... " . ..... , 158- 163 
test .. ..... , . . . . . . . . . . 178 

Clu tch back plste 
a_mble ....... , . .... , 173 
diM_mble .. .. . .. .. .. ... , 170 
inspedsnd repair . . , . , .. 172- 173 

Clut.::h brake 
clean, ill8pect, and repair . 203-205 
deecription and operation . . . . 202 
filll and tolerances .. ' ... . ... 227 
i.."tall .... .... , . ... , . . , ... , 205 
remove .. , ........... , . 202-203 

Clutch brake shoe relining . . 205 
Clutch cam lever. 

ilUlpect .. . . . .... . ........ , 173 
illlllall . . . . . .. .. . .. , . ...... , 173 
remoVe . . , 168 

Clu tch controls 
clean. inspect, and repair 201 
description a nd oper8tion 179--187 
filllllnd tolerances ... . .. , ., 226 

Clutch driven plates 
data ... ... , . . .. , . , 158 
description ........ .. , 152, 155 
fit.. and toler8ncea ... , .. . . , 225 
inspect a nd repair . . . . . . . . . . 172 

Clutch gear reduc tion unit 
8ssemble .. . , .... . ...... 220-22 1 
clean, inspect , and repa ir . 216-220 
deecription and 
operation .... ' . .. , 

disa!Jlll!mble .... . ... , 
fitll and tolerances .. 

152,206-208 
208-216 
226-227 

ilUllall , . , ... .. ...... , .. 176-178 
remOve ....... " . . ..... 158-163 

Clu tch pedal.. . . . . . . . . . . . . . . .. 152 
Clutch pilot bearing 

clean and il\llpect . . . . . . . . . . 
install . . . . . , . .. .. . 
remove .. . ... . . . , . ,.· ····· , 

" B6 
26 
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INDEX 

(-Coni'" ' ... He. 

Clutch Pl"M!IW'e plate 
IIdjUllt clearance ... . ... , 175- 176 
clean and inllpect ... , . , _ 172 
diaa8l!lf!mble .......... .. . 170 
fit.! and tolerance!! . . . . . . . . .. 225 
ilUltalL . , , .......... . ..... 174 
remove . , . .. . ... . . .. .. ..... 168 

C luteh pressure ring 
inApect . .. ... ...... .. ... . . . 
inatall . . . " ....... ... " .. . . 
remove .... . " . , . . , .. , .. 

Clutch preMure springs 
fits and wieran(!l'lI!I . .... . _ 
inapect and repair _ .... . 
ilUltall . _., _ . . ......... , 

173 

'" 168 

225 
173 

'" remove ... .. .... , .. .. ...... 168 
Clutch releue yoke and aleeve 

.. _mble ... . . . . . _ ...... 174- 175 
clean, in.peet and 

repall. ___ _ . . ... .. 170--172,173 
diuP !mble .. .. , ...... , .. . . 167 
inatllll .... , .... . , ..... , 174- 175 
rem{)ve .. ... , , . .. .. . _, . 165 

Clu tch &elector 
8djWlt. ." . __ . , .. . .. , .. 199--201 
a_mble .. . .. , .. , .. , .. , 197-199 
clean, ilUlped, a nd repair . . .. 196 
de&e.iption . . .. . . . . .. . .. . . 188 

. .... . 188- 196 
C lu tch "hitting ahaft and fork 

bushing replacement . . . . .. . 
install . . . . . . . .. . ..... . 
.emove . . . .. . . ... . . ... .. . . 

Connecting rods and piatonll 

218 
221 
216 

uaemble . . .. . . .... . .. .. . 54 
bUlhing replacement . .. .. 53 
clean . inspect. and repair . 52- 53 
di8llxemble .. . . . .. ....... 52 
fite and lolerllncetl . .... ... 95,97 
fitting oversi~e pina . . . 53 
hllllall .. . ... . . .. . ... . 88 
remove . .. . . ....... . ... . 

Coolllnt pump lind (lin clutch 
aaeembly 

aaeemble 
clean lind inllpect ... . 
deacription .. 
diaassemble . . . 

Cooling aystem .. 

lOS 
107- 108 

.... . 100 
101-107 
99- 117 

"- No. 

Crankcase 
clean, inllped, and repair . . . 41-44 
rebore . . ......... . .. . .. .... 44 

Crankcaae breather air cleaner 
clean and ilUlpect. . . . . . . . . . . 69 
ilUltall . . . . . . . . . . . . . . . . . . . .. 24 

Crankcase breather metering 
valve . . . . . . . . . . . . . . . . . . . . . .. 69 

Ctankeaee front end plate 
clean , in&pect , and repair. . . .. 55 
install . . ...... . .... . . . .... . 79 
remove . . . . . . . ... .. ... .. . 31-32 

Crllnkahllft 
clean, illllpect, and repair. . 54 
fiL$ and tolerancetl . . . . . . . . . 97 
ifllltall . _ .... ........ . ... . 75-78 
remove .. .. ........ ... .. 34 

Cylinde r heada 
uaemble ..... . ... .. . -- . . 
clean and iflllpect . .. .. .... . . 
di8881lemble . . .. .. . ..... . 
fiL$ an'd t.olerancetl . .. .. . . 
ifllltall . . . .... . 

.. .. .. 
97 
88 

remove . . .. . . .. . .. . .. . . 21- 23 

D 

Damper ($ee Vibratio n damper) 
Datil 

clutch and clutch pam . . 155-158 
distributor . .. . . . . .. . ..... . 15 1 
engme . . .. . . .. . .. . . . . 12- 14 . . 
engme aCCeB80rle8 . . .. . .. . 
igni tion coil ... .. . . .. .. ... . . 
ignition eYlltem .......... . 
oil cooler .. . . ... . .. ... . . 
oil filten . . ..... . . . . . . . 

,. 
151 
151 

'" 143 
lICavenger oil pump .. .. . . .. . 143 
I!park plugs .. . .. ..... . .... . 1M 
timing gean . . . . . . . . . . . . . .. 13 
valve s tem guides . . . ....... . 14 
valve tappet guides . .... ... . 14 
velvet!, intake a nd ellhaust . 13- 14 

Deacription and operation 
airclesner . .. . . ... 129 
clutch . . . . .. . 152,155, 184- 187 
clutch brake . 202 
clutch controls. 179-187 

( U. Or .• . 1.-_ . 
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ORDNANCE .AINTINDCE - ENGINE, ENGINE ACCESSORIES. CllITCH GROUP, 
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D-(on.'" 

ne..cription and operation 
- Cont'd 
clutch gear reduction 
unit .. . , . . .. . . 

clutch '!elector .. . . 
152,206-208 

___ . . . 188 
coolan t pump . ____ . . .. 
cooling By"tem . _ . _ .. , 

HlO 
99 

engine .... . ,. , __ .... 6,7-14-
fan . .... . . .. ... . " ....... 109 
fuel filter!! .. , . .. ... , 126 
fuel ~y"tem . , ... . , .. _ . . _ 118 
fueltankgage . . . .. .. . , 128 
fuel tank selector valve . _ . .. 123 
fuel tanka .. , . . .. . .. . . . . ... 120 
governor .. . , . .. , . . . . . 132- 133 
ignition aYlltem .. ... , .... , 151 
lubr icating system .. .. .. 141- 143 
oiL cooler . , ...... , _ 141- 143 
oil filterll .... _ , __ . _ 141-143 
propeller shaft . .. . , .. , 
radiator overflow tank , 
n.diato", ....... , . , . 
radiator shutters 
scavenger oil pump . 

Di8llssemble 
air cleaner .. ... . . 
clutch . .. .. . ... . 

222 
.. .. 116 

11I - 1l2 
113- 11<1 
1<1 1- 143 

. .. 129 
165- 170 

<70 clutch back p late .. . .. . . . . 
clutch gear reduction unit 208-216 
clu tch release yoke and .. leeve . 167 
clutch 8I!lector . . . 188-196 
connecting rods and pistons .. 52 
coolant pump . .. . . ... .. 101- 107 
cylinder heftds . . . . .. 45 
duftl throttle valve box .. 136-137 
engme . 15 
flln lind pump shaft .... . 10<1- 106 
fan clutch housing .... .. ... 10<1 
fuel tllnk selector valve .. 123-12<1 
governor . .. ... . . . .. 133-137 
governor drive shaft hous ing. . 60 
low range idler geftr . . . . . 210 
manifolds . 67 
oilpan .. .. . .. 57 
oil pump . 70 
propeller shaft . 222- 223 
radiator ~hutters . ll<l 
><ell venger oil pump . 14<1- 1<15 

"- H •. 

llhaftll, high and low range.. 215 
yalve rocker arma .. .. ..... <18- 49 
water outlet header . . . . . . . . . 68 

Distributor . ... .. . . . . ..... . . . 151 
Distributor drive coupling 

inatall . . .. . . ... ..... . 138 
remove .... .... . . . . ... . . . 135 
repaIr ... . .. ......... . 138 

Dual throttle valve box 
8JIIlemble ..... . .. . 
dis.slJ8l!mble . ... . . . .. . 

E 

Engine, model R--6572 

.. .. 139 
136-137 

a_mble . . . . . . . . . . . . . . . .. 75- 9<1 
clean .. . . . . .. . . . ....... 15 
data . ..... . .. ...... .. . 12-14 
description and opera tion . . 6,7- 14 
di"u .... mble . ... .. . . .. 15 
identification . . . . . 7 
lubrication . . . .. . 1<11 

F 

F," 
bushing replacement . . . . . 110 
clean, inspect, and repair . 109- 110 
dNCription . ..... ......... . 109 

Fan lind pump shllft assembly • 
assemble .. ...... . . . . .. . 108 
dis.sssemble . . . . ... 10<1- 106 
install . . . . . . .. . . . . . . . 108 
remove . ... ... . . . . . . ... . >G' 

Fan clutch houaing 
assemble . . .. .... . .. .. . . 108 
clean and inspect .. . . .. . 107- 108 
disassemble . . . . . . . . . . . . . 10<1 

• 
install . . . . . . . . . . . . lOS 
remove . . .. . .. . .. .. . .. . ... . >G. 

Fan drive pulley 
;""tall . . . .. .. . 81 

Fits and tolerances 
camshaft . . . . .... . 96- 97 ... 

( Or .•. rr_. 
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INDEX 

F-Con"d 

Fits and tolerances 
- Cont'd 

clutch and e\utch partIJ _ , 
clutch brake ... .. ... ... _ 
clutch oontrola . , .... , 
clutch gear n'duction 

225-226 
227 

. 226 

unit ........... , . , . , 226- 227 
connecting·rods lind piALona _ 95,97 
cranbhaft .... . , . . . . . . . . . . . 97 
cylinder heads . . . . . . . . . .. . . 97 
flywh~I ........ . , . . , .... , . 97 
flywheel homing .. , . ___ .. _ 97 
governor ____ . . . _ . _ 97-98 
piston pina and ringa _ 95 
valves .. " . . .... . .... . 96 

Flywheel 
clean, inapect, and 

repait . .. __ ... . , .... 54- 55, 173 
fits and tolerancea, .... , . . . . 97 
ilUltali ... , , .... , ,. . .. . 84-86 
remove ... . ........... . , 26 
ring gear replacement _ 55 

Flywheel hOWling 
dean, inspect, lind repair , 55 
fiu and tolerancell .. , . .. . _ 97 
install . .. _ , "' ___ .. __ . _ . . _ 82-83 
remove ... .. .... . . .. . .. . . .. 26 

Front engine support 
clean and inspect .. . .. , .. , 69 
inataU . . . . . . . . . . . . . . 81 

FSMWO . . . . . . . . . . . . . . . . . . 5--6 
Fuel filters . _ .. _ _ _ . . ... __ 126-127 
Fuel aystem desc.iption and 

operation .. .. .. . .. . ... . 
Fuel tank gage . .. . ..... . . 
Fuel tank .elector valve 
Fuel tankll . . _ .. _ . . _._ 

Governor 
adjUJIt __ . __ . . _ 
a_mble . 

G 

~lean, il18pect. and repair . 
description ... .. . 

118-1I9 
128 

123- 125 
120-122 

. .. 140 
138-139 
137- 138 
132- 133 

di8lll!llemble .... . 
fita and tolerances _ 

133-137 
. ... . 97- 98 

-~. 

deAn, inapect, and repair . .. 60-63 
di8ll_mble . __ _ .. _ . . __ . _ . . _ 60 
inatall . __ . . ... _ .. _ .. _ . . .. 90-91 
remove ... ........ . ... 16 

H 

High_range . _____ ." _ ....... . 207 

Ignition coil .. . 
Ignition aystem 

I 

dl!8Cription _ .. 
i l18pect (8ft Clean, 
repair) 

Install 

151 

15 1 
i n~pect, and 

air reservoir tankll ... .. . 176-177 
camshaft _ . ..... ... _ .. " 78 
clutch .. . . .... . ____ ._ 176-178 
clutch brake ... . .. _ . . 
clutch gear reduction unit 
clutch pilot bearing _ .. . . 
clutch ptell8ure plate ... . . 
clutch prell8ure ring . ... . 
dutch prell8ure springs . . . 
clutch release yoke and 

205 
176- 178 

86 
IH 
IH 

I" 
sleeve _ 174- 175 

clutch .hifting ahaft ... . . _ 221 
connecting rods and pistons . . 88 
crankca.e breather air 

cleaner . .. . .. _ ..... _ . . . . . . 94 
crankcase f«rot end plate . . . 79 
crankahaft ... . .. . . .. ... . 75--78 
cylinder heada . . . . . . . . 88 
distributor drive coupling . 138 
fan and pump ahaft . . .. 108 
fan clutch housing .. _ . . . 108 
fan drive pulley .. _ . . . . . . . . . 8 1 
8ywheel._. ___ . _ . .. . .... 84- 86 
Hywheel hou8ing . . . . . 82-83 
front engine support . _ 81 
governor drive ahaft housing 90- 91 
low range idler gear _ . . 221 
manifolds __ . _ . . . 89- 90 
oil drain valve .... . 92 Governor drive s haft housing 

a88emble . 

( 

63-<' 

U7 

oil gage rod and tube 94 

Or .•. 1.-_. 
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ORDNANCE MAINTENANCE - OIGINE, ENGINE ACCESSORIES. CLUTCH GROUP, 
AND PROI'ELLER SHAFT rOR !HON, HIGH·SPEED TRACTOR. 

I-Cont'" 

Install- Cont'd 
oilpan . . .. . . 
o il pump .. . 
propeller shaft 
shaft.., high and low range 
throttle lever . .._ 

88 
88 

177 
220-221 

'" throttle valve houainp _ .. . , _ 139 
timing gear cover . . _ ... . 80-81 
timing geAnI . 79-80 
"a]ve coven! . ___ .... , 89 
VR]VI! rocker IITDlII .. , 88- 89 
valves, intake and exhaust. 48 
vibtlltion dllmper , .. . 
waler headers . 

L 

" 90 

LoW-.8nJ(e .. , ... , _. 207- 208 
Low range idler gear and ahaft 

RlllJemble . . .' 221 
diM,semble 

'nllpe<:l and repair . , 
install . , 
remove .. , 

Lubriclltinjl;" system 
adjUJIt . 
description 
test. 

M 

210 
218 
221 

208- 210 

. ,5<) 

141 - \43 
.. 150 

Manifolds , ""haust and intake 
.. esemble 67- 68 

67 
67 

89- 90 

clean and i .... pect . 
dillll_mbl" 
inatall , _ 
remo ve 

o 
Oil cooler 

clean, in~pt!Ct. Rnd repa ir 
data . 
description ... 

Oil drain "al"" 
cI., .. n "nd insp.,ct . 
install 

Oil fill", .. nd cooler b",.., 
cle .. n .. nd ins""",! 

" 
6> 

'" 141 143 

73 · 74 

" 

~ ........ 
Oil filte,.. 

clean and inllped. . . . . . 149- 150 
data . . . . . . . . . . . . . .. ...... ..3 
df'll<;ription . . . . . .. , .. 141-"3 

Oil gage rod and tube 
i ..... tall . . .. , .. , .. , . .. .. . . . . 94 

Oil pan 
aseemble .... . .. . , . ... . , .. . 59 
clean , ;nepeet, and repair . ,. 58- 59 
dil!8"emble .. . . . , . . . . . . . . . . 57 
iJUltal1. __ .. . , .. . .. . 88 
remOve ., . .. . . 23 

Oil pump 
a_mble , 73 
clean and inllPf'('t , . . . .... 70-73 
disaseemble . . 70 
imtall .... . . .. .. 88 
remove. . . . .. ., .. , 23-24 

Operation (ue De!Jcription and 
operation ) 

Outer actuating ring 
irtlltall . , 
remove , . 

p 

.. , .. . .. . . 

Piston pins and rings 

" . ". 

fitll and tolerancetl . . . . . . , . . , 95 
replacement . , . . . . .,.. 53- 54 

Pia tons (....... Connecting rods 
and pi~tonll) 

Primer pump . . ...... . .... , .. 119 
Primer t ubes . .. , . .. ...... 68 
Propeller s haft 

a8l<emble , .. , .... . , . . .. ,2< 
clean. inspect, and repair . . . .. 223 
deflCription . . . . . . . . . .. 222 
diaas""mble .... , ' .. , . 222- 223 
install . . , ' . . . . . 177 
.... mO"e .. , . 

Hadiator overflow tank 
RlIdiatorR , . . , .. .. . , . .. 
Radiator shutters. ..... . 

'" 

116- 117 
111- 112 
113- 115 

.. I 
( Or,. ,1.-_. 
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INDEX 

R-Cont'd 

Rebuild 18et' Clean, inspect, lind 
repair} 

R ecordft _ ..... . , . , .. 
Remove 

air reser voir tanks . _ . . .. 
c8.nll!haft .... , . . 
clutch . , . 
clutch brake . ... . 

159- 160 
___ , 33 

158-163 
202-203 

clutch gear reduction unit 158-163 
clutch pilot bearing , . . . . . . .. 26 
clutch pressure plate , _. _ 168 
clutch pre8llure ring ______ _ . . 168 
clu tch pre8llure aprings . , 168 
d utch relealle yoke a nd sleeve , 165 
clutch s hifting ~haft, , .. , . , . . 216 
connecting rods a nd piatOl11l , 
crankcase front end pillte , 
c ra nks haft . , . , . , . _ 
cylinder hellda, 

" 31 - 32 

" 21- 23 
di~tributor drive cou p ling . . , 135 
fa n and pump ah"ft , . .. , 104 
fa n clutch houll-ing . . . . . 104 
flywheel . • .. _ , . . . 26 
8ywheel housing ____ . . _ 26 
governor drive shaft housing _ 16 
low range idler gear .. , 208-210 
manifolds .. . . . . . , .. . . 18 
o ilpan . . . . .. , 23 
oilpump , . . , ... . . . , . . .. . 23- 24 
propelle r s haft , 159 
shafts. high and low range 210-211 
spider Rhaft. governor . .. 133-134 
throttle lever ... . , . .. . . . 133 
throttle valve housings ., .. . , 136 
timing gear cover . . . . . . . . . 29 
timing gears ... , ,. .. . .. 31 
valve covers .... . . . ..... 16-19 
valve rocker a rms . , . . , . , 21 
va\v .... . intake and ellhaust .. , 23 

Repair (BI!t' Clean. inspect. and 
repai r ) 

Replace 
bushings 
clutch se]eo;:tor . . , 196 
clutch shifting s haft . . 21' 

,. ... Moo. 

camshaft bearings , . . .. . . .. , 44 
Hywheel ring gear . . 55 
pillton pins and rings .. , , , . 53- 54 
valve lSoeats and ineeru. .. . ' . 47- 48 
va lve stem guid .... . . .. . . , . . . . 47 

ReplaCtlment recorrl . . .. . ... , .. 5---6 
Reservoirs (Bee Air reservoi r 
tanks) 

5 

Scavenger oil pump .. , 141 - 149 
Service clutch pedal ... . " . . . . 152 
Shafts. high and low range 

a!!Semble . , .. . , ... . . . . , . . . , 220 
d isassemble .. . . . . , . 
inspect and repair . , . ' 
install . . . . , . . , . .. .. . . . . 
oil seal replacement . , 
remove .. . 

215 
216 

220-221 
218 

210-211 
Spark plugs .. , .. , .. , . . . ... . . 151 
Special tools . . ... .. ... ' . . . 229- 230 
Spide r (see Propeller shaft Or 

Governor) 
Spider s haft . governor 

dean. inspec t. and repa ir . ... . 
insta ll , . . . , . , . . , . . . . . . , . . 
rebuild . . ... . . , 

137 
139 
137 

cemo'e . . . . . , . . .. . 133-134 
S urge tank (set' Radiator OVer· 

flow tank) 

T~, 

dutc h , 
fuel tanks . ... 

T 

lubricating system . . .... .. • . 
radiator overflow tank . . . , . . 
radia tors , . . , . . .. . .. . , . . .. . 

Trunnion beari ngs (see Propelle r 
shaft ) 

Throttle lever 
install ... . . . . 
rebuild ... .. . . . . . 
remove, 

178 
122 
150 
117 
112 

139 
138 
133 

fan, .. . . , . . . . , ... . . . . IlO Throttle valve housings 
piston . , ... , . . . .. . ... . 
scavenger oil p ump . . . .. . . 
valve rocker arm , . .... . . 

( 

53 install . . .. , 

I" 
50 ... 

rebuild . .... .. ' 
remove ... . . . . .. , 

Or,. ,rr_, 
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ORDNANCE MAINTEMANCE - ENGINE, ENGINE ACCESSORIES, CLUTCH GIOUP, 
DID 'RO'OIER SHAfT FOR 13-TON, HIGH-SPEED TRACTOR lIS 

T-Cant'd 

Timing gear cover 
clean, ill!lpect, and repair . . . .. 56 
;nAtall .. , , .. , . . , .. . . , 80-81 
...,move .... _ . . . . . . . 29 

Timing geBnI 
clean, illflpect, and repair. , 
data . ...... . .. , 
inatall . ... ... , ..... . 
remove . . .... , __ . __ . 

Toleranc .... (ut' Fitl! and 
tolerances) 

" 13 
79-80 

" 
Tool .. ...... , . . , .. . .. _ 229- 230 
Torque wrench wM;on .. . . . _ 98 

u 
UniveflJlll joinu. (~ Propeller 
IIhaft) 

v 
Valve cove ... 

dean, inspect, a nd repair . . 
ilUltali . , .. , , ..... . 
remove . . , ... , .. , ... . . , _ 

Valve push rodll 
clean and inspect __ . .. 
install . _ . _. . 
remOve _ , .. .. 

64 
89 

18- 19 .. 
88- 89 

23 

VRlve litem guides 
clean and illllpect .. , 45-46,64 
data, .. , . . . , . ,._ ' ___ ' . ... _ 14 
fita and t()lerances, . . . . . . . . . 96 
replace .... ...... , .. , .... . 

Valve tappet oovel"ll 
clean and iNlpect ..... __ .. . . 
iNltall ...... . ..... _ , ...... . 
remove . .. , . __ ._ ..... . . , 

Valve tappet guides 
cl""n and inspect . , .... _ , 
data" . , . . . , .. .... . _. 
fita and tolerancee ... . .... . , 
insta ll ..... , __ , __ . . . , .. . , 
remove ..... __ ..... , .. . , .. 

VlOlve tappeta 
clean, ilUlpect, Rnd repair . ... . 
fil.B and t()lerances ... _ . .. .. . 
ill8tall .... , . _ .... .. , . . , 
remove . . , ___ ... . .. . ' 

Valves, intake and n:haUllt 

6. 
88 
23 

6. ,. 
96 .. 
23 

6. 
96 
88 
23 

clean and inspect ..... _ 45 
data ., ... ... , .... ___ . . . 13-14 
fitJI and t()lerancee _ ... . , . . .. 96 
ilUltall ... . . . __ .. , . , ... _ . . , 48 
refaee , ... .. ...... .. __ ... ' 46 
remove . . . " .. .... . _ ",. , 23 

Vibration damper 
clean and ilUlpect. _ .. . . .... , 69 
inatall .... . .. , _ . . . . . . , 81-

w 
Valve rocker arma 

assemble 50 Water inlet header 
bu~hing replacement _ 
clean. inspect. lind repllir , 
disassemble ... , . 
fi18 find tolerances . , _ ..... , 
install .. , _ 
",move . ' .. 0 . 

Valve seats and in!leTts 
Va lve springs 

clepn and inapect __ , _ .. 
fitR and t()lerances . , .. , .. 

( 

clean a nd inapect. .... ..... . 
imtall .. . _. __ . ....... _, . _ .. 

50 
49-50 
48----49 

96 
88- 89 

Water outlet header 

" 46-48 

..-mble . , . . .... _ .. . . , . . .. . 
clean and ill3pect . , ___ . , .... 
di8H8IIemble . , . . . . . . , .. , 
inatall ...... _ .. . .. , .. , . . _. _ 

Water pump (see Coolant pump) 
45 Water pump ahaft (6ft' Fan and 
96 pump shaft ) 

... 
Dn9'~ ""'" 
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