—*

b. _(’-heck Valve Timing. Remove timing hole cover at flywheel
housing. Crank engine until No. 1 piston is on compression stroke
(tioth ‘:ralV(‘?s closed); then continue to turn erankshaft slox;}ix-r in lclockt-
wise direction until UC mark on flywheel is alined with p(;inter (fi
175). Set va_llw- lash on No. 1 intake valve to exactly 0.0EO-inci
cl'eara'nce, using feeler gage. Next, crank the engine in clockwise
direction (approximately one revolution ) until the 0.020-inch c]eurunée
i1s all taken up and valve just starts to open. If valve timing is éor-
rect, the UC mark will be visible through timing hole opening in
flywheel housing front half.

142. Rocker Arm Cover and Valve Push Rod Cover Installation

a. Place rocker arm cover gasket (E, fig. 102) on cylinder head,
then set rocker arm cover assembly (D, fig. 102) in place on gasket and
install two 3¢-24 shoulder nuts (C, fig. 102). Tighten shoulder nuts to
seat cover flange firmly on gasket.

b. Using plastic-type sealing cement, cement valve push rod cover
gasket (U, fig. 159) to valve push rod cover (T, fig. 159). Locate cover
and gasket at cylinder block, then install a 14 x 15 serew with lock-
washer in all holes at push rod cover except where clips and brackets
are attached as shown in figures 33 and 34.

143. Assembly of Intake and Exhaust Manifolds

a. General. Always use new gaskets when assembling manifolds.
Paragraph 102 covers inspection and repair of manifolds, including re-
placement of heat control valve used on engine assemblies 7411599
and 832944(0. Since manifold assembly for engine assembly 8726920
18 different than the manifold assembly for engine assemblies 7411599
and 8329440, the assembling procedures are given separately.

b. Assemble Manifolds for Engine Assembly 7411599 or 8329440.

Note. The key letters shown below in parentheses refer to figure 97, except

where otherwise indicated.
(1) Place new gasket (C) over 35 x 344 studs (D) on exhaust

manifold with shaft and valve assembly (F). Lower intake
manifold (B) into place on exhaust manifold and attach with
two 3% x 1 bolts (E), but do not tighten bolts.

(2) Place spring anchor (J, fig. 40 or H, fig. 41) on rear stud,
then install two 3416 nuts (A) on studs and tighten bolts
and stud nuts to 6 to 11 pound-feet torque. Final tightening
of bolts and stud nuts is done after manifold assembly is

installed on engine. =
¢. Assemble Manifolds for Engine Assembly 8726920.

rrentheses refer to figure 99.

Note. The key letters shown below in ps : ; .
(1) Place vaporizer gasket ( K) on studs in e}:hzul:_‘-:t manifold with
studs assembly (F). Place fuel vaporizer with studs assem-

bly (L) over studs on exhaust manifold and install three %-
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(2)

inch plain washers (I) at locations indicated in figure 169.
Install five 3¢ 16 nuts (D) on vaporizer-to-exhaust manifold
studs and tighten nuts to 20 to 25 pound-feet torque.

Place gasket (C) on studs on fuel vaporizer (L), then install
intake manifold (B) on vaporizer and install four #¢-24 nuts
(A) on studs. Tighten nuts to 6 to 11 pound-feet torque.
Final tightening is done after manifold assembly is installed
on engine.

144. Manifold Installation

a. General. Intake and exhaust manifold assemblies for all engine
assemblies are installed in same manner, using identical attaching
parts except as indicated in following text.

b. Install Manifold Assembly.

(1)

Position manifold front and rear and center gaskets (fig. 167)
on studs at cylinder head assembly and install three intake
manifold pilots in intake ports in ¢ylinder head as shown 1n
figure 167. Also place four mounting clamps on studs as
shown, and start four < 16 nuts on studs. Turn mounting
clamps to allow manifolds to be moved into place.

MANIFOLD MOUNTING LIFTING {EYEI
CLAMP—6244724 NUT—7411600

':‘; -""i'l--—-nq-.,_-\n-h--p—p-m_ —— """'""'*'r-

pr——

L] \_—-‘

? ¥

e e :""‘

MANIFOLD FRONT
AND ‘FTE.;HQGASKET— MANIFOLD CENTER INTAKE MANIFOLD Bl
.2193721 GASKET—YT-2193722 PILOT—7411626 RA PD 374342

(2)
(3)

(4)

__._‘
-
=7
o

Figure 167. Localion of manifold gaskets and clamps.

Lift manifold assembly into place on studs and turn mounting
clamps to hold manifold assembly in place.

Assemble four special flat washers on two studs at front and
two studs at rear of manifold assembly (fig. 168 or 169).

On engine assembly 7411599, install line support on mani-
fold rear stud as shown in main view in figure 168. On engine
assembly 8329440, install line support on manifold rear stud
as shown in inset in figure 168.

_l nstall »4-16 nuts on two front and two rear manifold mount-
Ing studs and tighten nuts to 25 to 30 pound-feet torque.

ighten four nuts at mounting clamps to 15 to 20 pound-feet
torque.
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. o 224 e — " ot
s SR VA SHER - -'

5281557

. A EXHAUST MANIF ' — e T :
RAPD 374263 ASSY—7411624 T — ENGINE ASSY—

8329440

Figure 168. Intake and exhaust manifolds installed engine assemblies 7411599
and 8329440,

. s

WASHER— Y | i
5281557 - ' INTAKE MANIFOLD~—
= 20 4 Ll | YT-2194712

7 - _-.". - 2a —— — \ ,

£\ N " WASHER-!
.r';l '1‘__.. ’_—-----—-».e... . sncxpamane sy 52815 5?_

™,

PRS2

EXHAUST MANIFOLD < Y | A -
w/STUDS ASSY—YT-2194710 e, ATV
’ k- - . - ) : .
T——. 3/8-16 NUT— FUEL VAPORIZER—
— g 120377 YT-2351994 . RA PD 374379

Figure 169. Intake and erhaust manifolds installed —engine assembly 8726920.

(6) After tightening manifold mounting stud nuts, tighten stud
nuts and bolts which attach intake manifold to exhaust

manifold to 20 to 25 pound-feet torque.

145. Valve Rocker Arm Shaft Qil Line Installation

a. Coat threads on outer diameter of #§ X L¢ pipe bushing with

plastic-type sealing cement except first two l.!lrt‘il{ls; then serew bush-
ing (fig. 52) into tapped hole 1n front of cylinder block. Install 90°
elbow in bushing and tighten. Opening in elbow must face upward.

b. Tnstall rocker arm shaft oil line nipple into tapped hole at front

of eylinder head, then install rocker arm shaft oil line assembly as

shown in figure 52, and tighten line nuts.
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Section 1. INSTALLATION OF ACCESSORIES AND
MISCELLANEOUS EXTERNAL PARTS

146. General

a. Stripped engine should be placed in engine repair stand which
permits access to all points for accessory installation.

Caution: Do not support engine assembly at oil pan or cover.

b. Refer to chapter 5 for procedures covering rebuild of various
engine accessories and subassemblies.

147. Starting Motor Installation

a. Place new starting motor gasket (fig. 47 or 48) over studs at
engine flywheel housing.

b. Position starting motor assembly (fig. 47 or 48) on mounting
studs; then install two 15-20 self-locking nuts on studs. Tighten nuts
to 90 to 100 pound-feet torque.

148. Engine Wiring Harness Installation (Engine Assembly
7411599 Only)

Note. The key letters shown below in parentheses refer to figure 33.

a. Attach engine wiring harness assembly (B), using clamp (T) on
L. x 15 cross-recess screw at upper rear corner of valve push rod
cover, and attach single wire to engine water temperature gage sending
unit to upper front corner of push rod cover, using clamp (E) and 4
x 15 eross-recess screw.

b. Place one clamp (T) on wiring harness assembly at top center
bolt hole of valve push rod cover and attach clamp, using 4 x 15

Cross-recess screw.
Note. Remaining clamps (D and T) are attached later when crankcase filler
tube bracket (C) and engine thermostat upper housing are installed.

149. Water Pump, Thermostat Housings, and Cylinder Head Bypass
Water Line Installation

a. Install Water Pump.
(1) Engine assembly 7411599 or 8329440.

(a) Apply plastic-type sealing cement to external threads of
water pump bypass elbow (Q, fig. 45), then install elbow
into water pump body.

(b) Using a new gasket between water pump assembly and en-
gine cylinder block, install pump assembly on block and at-
tach with one 24 x 17¢ bolt (J or M, fig. 45) with 3¢-inch
lockwasher in upper right hole, and one 3¢ x 134 bolt
(H, fig. 45) with 3¢-inch lockwasher in upper left hole.
Install two 3¢ x 114 bolts (L, fig. 45) with 3¢-inch lock-
washers in two lower mounting holes. Tighten all four
bolts evenly to 18 to 24 pound-feet torque.
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(¢) On engine assembly 7411599, install pulley on water pump
hub (fig. 170) and attach with six s X 2% bolts and %{;-inch
lockwashers. Tighten bolts to &! 5 to 11 puun(‘i-feet
torque.

i

OLT—180122

~ THERMOSTAT UPPER

22 HOUSING—7411618

\ iy

THERMOSTAT LOWER
HOUSING—7411614

! .- -- - 2 "-rr:.\.'it\‘ ".
£\

& | 3/8-INCH LOCK T
- \WASHER—120387]

"

3/8 X 1-7/8 BOLT—180129

PULLEY—7412064

a PRl 5/16 X 5/8 BOLT—
- 180075

3/8-INCH LOCK 4
£ WASHER—120382 |

WATER PUMP
w/HUB ASSY—
7411731

WM 5/16INCH LOCK |
WASHER—120214 8

RA PD 374290

wstalled —engine assembly 7411599.

Figure 170. Water pump and thermostal housings 1

(2) Engine assembly 8726920 . dea
1c-t aaling cement to external threads o

a) Apply plastic-type sealing cement 14 i
g WEE@S:’ ppump bypass elbow (F, fig. 46), then install elbow
into water pump body.

(b) Using a new gasket between water pump assembly and

engine eylinder block, install pump ;.mr:’emhljy on ‘bqu_'k_an;l
attach with two 2% X 134 bolts (D, fig. 46) wnh'; : H-lr{?l'
lockwashers in upper mounting holes, and two 2§ X 174
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bolts (B, fig. 46) with #¢-inch lockwashers in two lower
mounting holes. Tighten bolts evenly to 18 to 24 pound-
feet torque.

b. Install Water Bypass Fittings and Thermostat Housings.

(1)

(4)

(6)

Assemble two hose clamps (S, fig. 45 or H, fig. 46) on water
pump bypass hose (R, fig. 45 or G, fig. 46), then place hose
on nipple extending upward on water pump bypass elbow at
water pump.

Apply plastic-type sealing cement to external threads of
water pump bypass tee (U, fig. 45 or K, fig. 46), then install
tee into thermostat lower housing (E, fig. 45 or A, fig. 46).
Using new gasket between thermostat housing and engine
cylinder head, position thermostat housing on eylinder head
with attached water pump bypass tee inserted into bypass
hose. Attach thermostat housing to engine cylinder head
with two 34 x 17% bolts (F, fig. 45 or B, fig. 46) and 3¢-inch
lockwashers. Tighten bolts to 18 to 24 pound-feet torque.
Tighten hose clamps (S, fig. 45 or H, fig. 46) firmly on water
pump bypass hose.

On engine assembly 7411599 or 8329440 only, place engine
thermostat assembly (fig. 171) into thermostat lower housing,
with stamped arrow on thermostat pointing upward as
shown. Thermostat is installed on engine assembly 8726920
as deseribed in paragraph 150. Place new thermostat upper
housing gasket (fig. 171) over thermostat, then install ther-
mostat upper housing on lower housing and attach with two

3¢ x 1 bolts (B, fig. 45) and 3<-inch lockwashers.

Note. On engine assembly 7411599 only, install engine wiring harness
clamp (W, fig. 45) on attaching bolt at right side of thermostat housing.
Tighten upper housing attaching bolts to 18 to 24 pound-feet torque.

On engine assembly 7411599 or 8329440, install water tem-
perature gage sending unit assembly (D, fig. 45) into engine
thermostat lower housing (E, fig. 45). On engine assembly
7411599 only, connect engine wiring harness (C, fig. 45) to
sending unit.

On engine assembly 8329440 only, install engine high tem-
perature thermoswitch assembly (fig. 37) into tapped hole at
left rear side of engine cylinder head.

¢. Imstall Transmission Water Outlet Front Line. On engine assem-
bly 7411599 or 8329440, apply plastic-type sealing cement to external
threads of 90° elbow (P, fig. 45), then install elbow into water pump
bypass elbow (Q, fig. 45). Install transmission water outlet front line
assembly (N, fig. 45) into elbow (P, fig. 45). Tighten line nut.

rf.. Install Cylinder Head Bypass Waler Line. Apply plastie-type
sealing cement to external threads of 45° elbow (V, fig. 45) or 90°
elbow (J, fig. 46), then install elbow into water pump bypass tee (U,
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- HOUSING—7411618

3/8 X1 BOLT—
180122

3/8-INCH LOCK
WASHER—120382

3 ( | :
o= g
| e— " ;‘
— - 5
_—
._.—“-" ¥

. o

o
"\
-

' THERMOSTAT LOWER

| THERMOSTAT UPPER HOUSING
| || HOUSING—7411614

GASKET—-5281448

b
b

RA PD 374274 §g
o S b

Figure 171. Removing or installing thermostat assembly—engine assemblies 7411599
and 8329440.

fig. 45 or K, fig. 46). Apply sealing cement to 90° elb(?w (fig. 36, 37,
or 39) at rear of engine cylinder head; then connect cylinder _head by-
pass water line assembly between elbows. Tighten connections.

150. Oil Cooler, Cooler Lines, and Engine Thermostat Installation
(Engine Assembly 8726920 Only)

Note. The key letters shown below in parentheses refer to figure 44, exceptw here

otherwise indicated.
a. Place engine :
housing with stamped arrow on thermostdz 1 DavRcd ¥
Place few oil cooler housing gasket (fig. 172) and 011. {Ol:]lt rblixoum_rzﬁ
with attached housing bracket down over l.lwrn*_mst.ul, assem T WA ;
hole at end of housing'bruckct positionurl over eylinder head stud. -
215

thermostat assembly (fig. 172) Into thermostat
rmostat pointing upward as shown.
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tach oil cooler housing assembly (T) to thermostat housing with two
3¢ x 1 bolts (V) and 3g-inch lockwashers (U). Tigh_ten bolts to 18 to
94 pound-feet torque. Secure end of oil cooler housing b_ruck(:‘:t (Z) to
engine eylinder head stud with one 75 20 nut (R) and '5-inch internal-
teeth lockwasher (Q). Tighten nut to 33 to 43 pound-feet torque.

OIL COOLER HOUSING [
w/STUDS ASSY—8726922%

3/8 X 1 BOLT—
122135

{

1

"N
\ %
fes Y
‘.: 4 &
S
W

THERMOSTAT ASSY—
L 7411616

’ 3/8-INCH LOCK
WASHER—115093

'§

4 &

/ o

OIL COOLER HOUSING
GASKET—5281448

' e AR ‘ e . RA PD 374335

Figure 172. Removing or installing thermostal assembly—engine assembly 26920,

b. Apply plastic-type sealing cement to external threads of two
bushings (Y) and two 90° elbows (X), then install bushings into oil
cooler and install elbows into bushings.

c. Apply plastic-type sealing cement to external threads of tee
(K, fig. 34), then install tee into tapped hole at right side of engine
cylinder block. Install connector (E, fig. 34) into tee.

d. Position clips (D, fig. 34) on oil cooler inlet and outlet line as-
semblies (C and T, fig. 34), then connect lines to elbows (X) at oil
cooler. Connect opposite end of oil cooler outlet line (T, fig. 34) to
connector (L, fig. 34) at side of engine eylinder block. Tighten both
line nuts to provide leak-proof connections.
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e. Attach oil c:::-oler _inlet and outlet line clips (D, fig. 34) to engine
push rod cover with !4 x 5¢ screws with internal-teeth lockwashers.

151. Engine Oil Bypass Valve Assembly | :
tal
Assembly 8726920 Only) y Installation

Note. The key letters shown below in parentheses refor to figure 4

. Coat thr?'-uds at both ends of nipple (N) with pll;:tr,;cfi;fpe sealin
cement, _then Install nipple into tapped hole in engine cv]ifider' biocl-:g
Install o1l by]_oass valve assembly (K) on nipple (N). Outlet of va]ve;
must be positioned as shown in figure 44 when valve is finally tightened.

b. Apply plastic-type sealing cement to external threads of bushing
(L), then install bushing into outlet of oil bypass valve assembly (K)
Install eonnector (M) into bushing (L), then connect oil cooler in]e1:,
line assembly (P) to connector (M). Tighten line nut.

152. Crankcase Ventilator Valve, Shutoff Valve, and Line
Installation

(Engine

Note. Shutoff valve is used on engine assembly 8726920 only.
a. Emgine Assembly 7411599 or 83264J0.

(1) Coat external threads of tee (fig. 43) with plastic-type sealing
cement; then thread tee into tapped hole 1in intake manifold.

(2) Install ventilator valve assembly (fig. 43) into tee, then in-
stall 90° elbow into valve.

(3) Install 90° elbow into bushing at eylinder head rocker arm
cover, then install crankcase ventilator line assembly (fig. 43)
between elbow at cover and elbow at valve. Tighten nut at
each end of line to provide leak-proof connections.

b. Engine Assembly 8726920.
Note. The key letters shown below;in parentheses refer to figure 44.

(1) Coat external threads of elbows (J and H) with plastic-type
sealing cement, then install 45° elbow (J) into tapped hole in
fuel vaporizer assembly and install 90° elbow (H) into elbow
(J). Install ecrankcase ventilator valve assembly (G) into

elbow (H). Refer to figure 44 for final position of elbows and

valve after tightening. i |
(2) Coat threads of nipple (B) and 90° elbow (A) with plastie-
type sealing cement, then assemble 90° elbow (A) and crank-

case ventilator line shutoff valve assembly (C) to nipple.

Position crankecase filler brace (I) over neck of elbow gA),
d nipple and valve 1mto

then install elbow with assemble
bushing at cylinder head rocker arm cover.

(3) Install two connectors (D), one in shutoff valve gssemb]y (C)
and one in ventilator valve assembly (G); then install crank-
case ventilator line assembly (F) beﬁtween connectors.
Tighten nut at each end of line to provide leak-proof con-

nections.
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153. Carburetor and Controls Installation
a. Farly Engine Assembly 7411599.

Note. The key letters shown below in parentheses refer to figure 40.

(1)

(2)

(3)

(4)

Place carburetor to intake manifold spacer (M) with two car-
buretor to intake manifold spacer gaskets (N) on carburetor
mounting studs. One gasket must be installed below and one
above spacer.

Place carburetor with governor assembly (A) over studs; then
install four ?¢-inch lockwashers (P) and four ?2{-24 nuts
(Q) on studs to attach carburetor assembly to intake mani-
fold. Tighten nuts to 15 to 20 pound-feet torque.

Place carburetor throttle control bracket assembly (F¥'), which
includes idler shaft, spring, and levers, on two studs of intake
manifold (L.). Install two 3;-inch lockwashers (G) and two
524 nuts (H) retaining bracket to studs. Tighten nuts
(H) to 15 to 20 pound-feet torque.

Install idler shaft lever to carburetor rod (B), using a %s-inch
plain washer (D) and 34 x 15 cotter pin (C) to attach rod at
idler lever and at carburetor. Hook idler shaft lever return
spring (E) into holes in return spring anchor (J) and lever of
control bracket assembly (F).

b. Engine Assembly 8329440 or Late Engine Assembly 74115989.
Note,
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(1)

(2)

(3)

(H)

The key letters shown below in parentheses refer to figure 41 except
where otherwise indicated.

Place carburetor to intake manifold spacer (M) with two car-
buretor to intake manifold spacer gaskets (I.) on carburetor
mounting studs. One gasket must be placed below and one
above spacer.

Place carburetor with governor assembly (A) over studs; then
install four 3{3-inch lockwashers (N) and four 5{;-24 nuts (P)
on studs to attach carburetor assembly to intake manifold.
Tighten nuts to 15 to 20 pound-feet torque.

Place carburetor throttle control bracket assembly (D) with
assembled idler shaft lever to ecarburetor rod assembly (C) on
two studs on intake manifold assembly (K). Install two 2{s-
inch lockwashers (F) and two %24 nuts (G) retaining
bracket to studs. Tighten nuts (G) to 15 to 20 pound-feet
torque.

Attach idler shaft lever to carburetor rod assembly (C) to
carburetor lever with 35 x 15 cotter pin (B). Hook idler
shaft lever return spring (E) into holes in return spring
anchor (H) and idler lever of control bracket assembly (D).
Hold idler shaft lever to carburetor rod assembly (C) in full-
throttle position, then thread 4 x 11¢ bolt (N, fig. 76) out-
ward from idler shaft bracket until head of bolt contacts stop
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on rod assembly (C). Tighten !

after making adjustment.
¢. Engine Assembly 8726920.
Note. The key letters shown below in

(1) Place three new gaskets (K) and two earburetor to governor
spacers (l.) on carburetor mounting studs. Install one gasket
on each side of spacers as shown in figure 42; then position
governor assembly (D) over studs.

(2) Place another new gasket (K) on top ol governor assembly
(D), then install carburetor assembly (G) with governor on
fuel vaporizer with studs assembly (M) and attach with two
Tis-inch lockwashers (C) and two 1620 nuts (B). Tighten
nuts evenly to 3 to 43 pound-feet torque.

(3) Apply plastic-type sealing cement to external threads of 90°
elbow (J), then install elbow into tapped hole at bottom of
carburetor body. Install tee (H) into elbow (J). then con-
nect carburetor to governor vent line assembly (F) to tee
(H) under carburetor and to 90° elbow (E) at governor.
Tighten line nuts firmly.

154. Qil Filter Bracket, Oil Level Indicator Tube Bracket, Qil
Filter Rear Inlet Line, and Engine QOil Pressure Gage Sending
Unit Installation

a. Place oil filter bracket (K, fig. 33 or H, fig. 34) in position at
engine cylinder block with two holes at top alined with holes through
engine push rod cover. Install 14 x 5§ screw with lockwasher (V, fig.
33 or Q, fig. 34) in rear hole only on engine assembly 7411599, or in
both holes on engine assembly 8329440 or 8726920. Tighten screw to

4 to 6 pound-feet torque.

Note. Do not install attaching serew in top front hole of bracket at this time on
engine assembly 7411599. . S

b. At lower front corner of oil filter bracket, attach oil level indi-
cator tube bracket (H, fig. 3, when used) and oil filter bmcke.t to
eylinder block, using 3% x 34 bolt (J, fig. 33 or G, fig. 34) and 3¢-inch
lockwasher. Tighten bolt to 20 to 30 pound-feet torque.

Note. 0il level indicator tube bracket (H, fig. 29) ig used on engine assembly
7411599 only. :

-type

ﬁg‘f-Séqgl?lez,piliags.t?;fzhen screw tee into bottom of oil pressure gage

sending unit bracket (M, fig. 33 or L, fig. 34). Mount brac}(et a'tbllowﬁer
rear corner of oil filter bracket, using 3% x 1 bolt (L, fig. 33 or J, fig.

34) and 34-inch lockwasher. Tighten bolt to 20 to 30 pound-feet

e 1 threads of 90°
sotype sealing cement to external t reads ‘

EISAWA(I)I-II) hfr'igp]]%gulf/lt);ipg{i 5(3 or % fig. 24), then instu!l e]bow‘mto hole

at left re;.r side ’of f;ngine eylinder block. Install oil filter inlet rear
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120 nut (M, fig. 76) firmly

parentheses refer to figure 42.

sealing cement to external threads of tee (N,
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line assembly (P, fig. 33 or M, fig. 34) between tee at oil pressure
gage sending unit bracket and elbow at left rear side of engine.
Tighten line nuts firmly. On engine assembly 8726920, secure oil
filter inlet rear line clip (N, fig. 34) to oil filter inlet rear line clip
bracket (P, fig. 34) using 14 x %% bolt, '4-inch lockwasher, and 14-28
nut.

¢. On engine assembly 7411599 or 8329440, apply plastic-type seal-
ing cement to threads of engine o1l pressure gage sending unit assembly
(Q, fig. 33), then install unit into oil pressure gage sending unit bracket
(M, fig. 33). Tighten unit firmly into bracket. Connect engine
wiring harness assembly (B, fig. 33) to sending unit on engine assem-
bly—7411599.

155. Crankcase Breather Lines Installation (Engine Assembly
7411599 Only)

Note. The key letters shown below in parentheses refer to figure 33.

a. Apply plastie-type sealing cement to external threads of 90°
elbow (R), then install elbow into flywheel housing.

b. Assemble crankecase breather elbow to tee breather line assembly
(A) and tee to flywheel housing elbow breather line assembly (S) to tee
(U). Install end of line (S) into elbow (R) at flywheel housing, then
install elip (W) and loom on line (A) and attach clip to oil filter
bracket (K) with 1§ x ¢ serew with lockwasher (V). Tighten screw
to 5 to 10 pound-feet torque.

156. Governor Lines Installation

a. Engine Assembly 7411599 or 8329440.

(1) Attach two distributor flexible line assemblies (G, fig. 31) to
governor air and vacuum line assemblies (B and D, fig. 31),
using two !4-inch unions (C, fig. 31). Tighten unions to
lines firmly.

(2) Wrap and twist wire of seal (F, fig. 31) around connection at
vacuum line union, then position governor vacuum line long
sleeve (K, fig. 31) down over union with free end of seal wire
through sleeve. Insert end of seal wire through hole in lead
seal, then crush lead seal to prevent use of wrench at con-
nection.

(3) Install two 90° elbows (A, fig. 35) into carburetor assembly.
Place governor vacuum line short sleeve (E, fig. 35) on
governor vacuum line assembly (C, fig. 35); then connect
governor air and vacuum lines (B and C, fig. 35) to elbows.
Tighten line nuts firmly.

Note. 1If necessary, turn elbows to allow governor air and vacuum
lines to lie side by side at rear end of exhaust manifold.

(4) Wrap wire of seal (D, fig. 835) around neck of governor vac-
uum line elbow, then move governor vacuum line short sleeve
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(K, fig. 35) down over line nut with free end of seal wire
through sleeve. Insert free end of wire through hole in lead
seal and crush lead to seal the connection.

(5) Engage governor lines into governor lines supporting clip
(fig. 36 or 37) at rear of engine exhaust manifold. On ehgine
assembly 7411599 (fig. 36), engage lugs of supporting élip
into hole of line support; on engine assembly 832944() (fig.
37), attach line supporting clip to line support with 1 x %4
bolt, 14-inch lockwasher, and 14-28 nut. Tighten nut to 5
to 10 pound-feet torque.

(6) Attach governor air and vacuum line assemblies (fig. 36 or
(37) to top of engine oil filter mounting bracket by attaching
governor lines supporting clip to bracket with L1 X 34 screw
and l4-inch lockwasher. Tighten screw firmly.

b. Engine Assembly 8726920.

(1) Attach two distributor flexible line assemblies (G, fig. 31) to
governor air and vacuum line assemblies (B and D, fig. 31),
using two l4-inch unions (C, fig. 31). Tighten unions to
lines firmly.

(2) Wrap and twist wire of seal (F, fig. 31) around connection at
vacuum line union, then position governor vacuum line long
sleeve (E, fig. 31) down over union. Insert end of seal wire
through hole in lead seal, then crush lead seal to prevent use
of wrench at connection (fig. 31).

(3) Install 90° elbow (F, fig. 38) into governor assembly (G, fig.
38). Place governor vacuum line short sleeve (E, fig. 38) on
governor vacuum line assembly (A, fig. 38), then connect
vacuum line to elbow. Tighten line connection firmly.
Wrap wire of seal (D, fig. 38) around neck of governor vac-
uum line elbow; then move short sleeve (E, fig. 38) down over
line nut with free end of seal wire through sleeve. Insert free
end of wire through hole in lead seal and crush lead to seal

the connection.
(4) Connect governor air line assembly (B, fig. 38) to tee (C, fig.

38). Tighten connection firmly.

(5) Attach governor air and vacuum line assemblies (fig. 39) to

top of engine oil filter mounting bracket by attaching gov-

ernor line supporting clip to bracket with 4 x 34 screw

and 14-inch lockwasher. Tighten screw firmly.

Note. Loom on governor lines must be pogitioned under line sup-

porting clip as shown in figure 39. )
(6) Install two governor line clip_s (F, 1ﬁg. 24) securing gove::;or
air and vacuum line assemblies (G apd }:l, fig. 2#) tc;ige Sgr
at left side of engine. At rear'of engine, 1nstall‘c 1pw(‘ g.bl )
attaching governor air line to oil filter inlet rear line assembly.
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157. Crankcase Filler and Tube Installation

a. Engine Assembly 7411599 or 8329,40.
(1) Attach crankcase filler tube bracket (C, fig. 33) and crank-

case filler tube brace (F, fig. 33, when used) to valve push
rod cover with three 15 x %% screws with lockwashers (G,
fig. 33). Upper end of brace must be behind extension on
bracket. Tighten the three screws to 3 to 4 pound-feet
torque.

Assemble crankease filler tube O-ring gasket (L, fig. 95) In
groove at lower end of crankcase filler tube assembly (G, fig.
173): then insert end of filler tube assembly into filler tube
opening in engine cylinder block. Work tube down to seat
tube shoulder against boss on cylinder block. Assemble
crankease filler tube clamp (D, fig. 173) to hold tube to
bracket, using two !4 x 7% bolts (E, fig. 173) and 4-28 self-
locking nuts. Tighten nuts to 5 to 10 pound-feet torque.

A—90.DEGREE ELBOW-—137423 B G—C
—CRANKCASE FILLER TUBE ASSY—B328344
B—CRANKCASE BREATHER ELBOW TO H—3/8 X 1 BOLT—180122 I
EESGBREMHER LINE ASSY—-7411483 J—3/8-INCH LOCK WASHER-120382

il J:E ASSY—7411599 ONLY) K—MOUNTING CLAMP—7539532
e EWE;F;E FILLER TUBE BRACKET— L—IGNITION DISTRIBUTOR ASSY—7350410

- M—ENGINE WIRING HARNESS ASSY—
D—CRANKCASE FILLER TUBE CLAMP—5281576 8328118 (ENGINE ASSY—7411599 ONLY)

E—1/4X7/8 BOLT—181567
F—CRANKCASE FILLER TUBE BRACE—

N~CRANKCASE RILLER ASSY-—7350553

YT-2194563 (ENGINE ASSY—7411599 ONLY) ~ RA PD 37433

Figure 173. Right view of engine showing distributor, crankcase filler, and filler tube
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bracket installed — engine assemblies 7411599 and 83294 40.
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(3) On el_lgine assembly 7411599 only, install 90° elbow (A, fig
173) into erankease filler assembly (N, fig. 173), then con,necit;
end of crankease breather elbow to tee breather line assemb] y
(B, fig. 173) to elbow. Tighten line nut firmly,
b. Engine Assembly 8726920. ‘

(L) Ins_tall crankease filler tube bracket (S, fig. 34) on studs at
cylinder head and attach with two 624 nuts (R, fig. 34)
and °{g-inch lockwashers. Tighten nuts to 91+ to 13 pound-
feet torque. :

(2) Assemble crankecase filler tube O-ring gasket (L, fig. 95)
in groove at lower end of crankease filler tube assembly (C,
fig. 174); then insert end of filler tube into filler tube opening
In engine cylinder block. Work tube down to seat tube
shoulder against boss on ecylinder block. Assemble two
crankcase filler tube clamps (J, fig. 174), one on each side of
tube, to hold tube to bracket, using two 14 x 34 bolts (B, fig.
174) and 4-28 self-locking nuts. Tighten nuts to 5 to 10
pound-feet torque.

(3) Install crankease filler plug (M, fig. 174) into erankease filler
assembly (A, fig. 174), then attach crankease filler brace (L,
fig. 174) to crankcase filler plug with 4 x 34 bolt (K, fig.
174) and !4-inch lockwasher. Tighten bolt to 5 to 10 pound-
feet torque.

158. Spark Plugs, Ignition Distributor, and Spark Plug Cable

Installation

a. Using a conventional spark plug wrench, install spark plugs
(fig. 32) with new gaskets into engine cylinder head. Tighten plugs to
23 to 27 pound-feet torque.

b. Turn engine to firing position on No. 6 cylinder, with both intake
and exhaust valves closed on No. 6 eylinder and with timing pointer

~ alined with steel ball (fig. 175) in flywheel, or wi.th timing indicator
(fig. 185 or 186) at front of engine alined with timing notch on crank-

shaft pulley.

¢. Turn distributor shaft as necessary to aline m;.-trk.on gear hub
with mark on distributor body (fig. 176); then insert distributor assem-
bly into opening in engine cylinder block so gear on distributor shaft

engages camshaft gear (fig. 176).

Note. If distributor assembly cannot be pi:lﬁht!'d down all :
crankshaft will cause distributor to turn untl} t.unguu‘ on shaft is
oil pump shaft, allowing distributor to drop into position.

d. Install two mounting clamps (K, fig. 173 or E, fig. 17:). fu::ing
one 34-inch lockwasher (J, fig. 173 or F, fig. 174) on each o we
3% x 1 bolts (H, fig. 173 or G, fig. 174) attaching distributor to engine
eylinder block. Tighten bolts to 20 to 30 pound-feet torque.

the way, turning engine
alined with slot in
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A—~CRANKCASE FILLER ASSY-—-7350553 H—CRANKCASE FILLER TUBE BRACKET
B—~1/4X7/8 BOLT—181567 —YT-2351989
C—CRANKCASE FILLER TUBE ASSY-— J—CRANKCASE FILLER TUBE CLAMP—
YT-2351988 Y1-2351990
D—IGNITION DISTRIBUTOR ASSY-— K~1/4 X 3/4 BOLT—123300
7350410 L—-CRANKCASE FILLER BRACE-—
E—~MOUNTING CLAMP-7539532 8727201
F—3/8-INCH LOCK WASHER-—-120382 M—CRANKCASE FILLER PLUG—
G—-3/8 X1 BOLT-180122 8727451

RA PD 374374

Figure 174. Right view of engine assembly 8726920 showing distributor, erankcase

filler, and filler tube installed.

e. Connect engine wiring harness assembly (E, fig. 14) to front
side of distributor assembly on engine assembly 7411599 only.

J. Make certain that ignition firing order dial (fig. 177) is in position
on top of distributor cover, then connect spark plug cable assemblies to
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Figure 175. Timing marks on flywheel.
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{ENGINE QIL PUMP

" DISTRIBUTOR-TO-CYLINDER- ] | SHAFT—61073
! -6 70

S BLOCK GASKET_?ulotzg\

T (ALINEMENT
= | MARKS

IGNITION DISTRIBUTOR
ASSY—-7350410

R RA PD 374334 |
ey :

Figure 176. Installing ignition distribulor assembly.
making sure they are connected to pro-
9 4). Connect spark plug cables

7950895 (fig. 32). Nuts
al leverage on wrench.
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to respective spark plugs, using wrench
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“SPARK mele
27977 [
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Figure 177. Spark plug cables installed—engine assembly 8726920 shoun.

g. Attach No. 1 and 2 spark plug cables and No. 5 and 6 cables
together with clips (fig. 177).

h. Install two 90° elbows (H, fig. 31) in distributor body, then as-
semble governor vacuum line short sleeve (J, fig. 31) on end of flexible
line connected to metal governor vacuum line assembly (D, fig. 31).
Install distributor flexible line (G, fig. 31) to lower elbow (H, fig. 31)
on distributor and flexible governor air line (B, fig. 31) to upper elbow
(H, fig. 31). Tighten line connections firmly. Install wire of seal
(F, fig. 31) at elbow, passing free end of wire through governor vacuum
line short sleeve (J, fig. 31), then through hole in lead seal. Crush
lead seal to prevent use of wrench at vacuum line connection.

159. Qil Level Indicator, Indicator Tube, and Qil Filter Installation
a. Engime Assembly 7411599.

Note. The key letters shown below in parentheses refer to figure 29.

(1) Apply plastic-type sealing cement to external threads of 90°
elbow (H), then install elbow into tapped hole in engine
cylinder block below distributor.

(2) Install two 90° elbows (B and L) into tapped holes of oil
filter assembly (N).

(3) Attach oil filter dasemblv (N) to oil filter bracket (J) with four

¢ X 7g bolts (C), 3%-inch lockwashers, and lg-inch plain
waahun. Tighten bolts to 20 to 30 pound-feet torque.

(4) Install oil filter inlet front tube assembly (D) connecting el-
bow (B) at top of oil filter to tee (M) under oil pressure gage
sending unit bracket.
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(9) {E?tdz:lt Oll)lol{ltlct;ﬁ: ‘;‘)L;tlg'ftLUbf us:-l;umbl},r (K) connect_ing elbow

el tfl‘ 0 e lbow (H} below distributor.
_ Ing nuts to provide leak-proof connec-
tions.

(6) Turn nut at bottrom of oil level indicator tube assembly (E)
Into tapped hole in bracket on side of engine oil pan. Tighten
nut firmly.

(7) Position clip (G) on tube, then attach clip to oil level indi-
cator tube bracket (F) with !4 x 5¢ bolt. Y4o-Inch plain washer,
and 14-28 self-locking nut. Tighten nut firmly.

(8) Insert oil level indicator assembly (A) into oil level indicator
tube assembly (E).

b. Emngine Assembly 8329440 or 8726920.
Note. The key letters shown below in parentheses refer to figure 30.

(1) Install 45° elbow (H) into tee located in eylinder block below
distributor assembly.

(2) Install two 90° elbows (C and L) into tapped holes of oil
filter assembly (N).

(3) Attach oil filter assembly (N) to oil filter bracket (J) with
four ¢ x 7g bolts (D), ?¢-inch lockwashers, and !l4-inch
plain washers. Tighten bolts to 20 to 30 pound-feet torque.

(4) Install o1l filter inlet front tube assembly (G) connecting el-
bow (C) at top of oil filter to tee (M) located under oil pres-
sure gage sending unit bracket.

(5) Install oil filter outlet tube assembly (K) connecting 90° el-
bow (L) at bottom of oil filter to 45° elbow (H) below
distributor. Tighten tube connecting nuts to provide leak-

proof connections.
(6) Turn nut at bottom of oil level indicator tube assembly (B)

into tapped hole in bracket on side of engine oil pan. Tighten

nut firmly. : _
(7) Position clip (F) on tube, then attach clip to oil filter bracket

(J) with 14 x 15 bolt (E), %s-inch plain washer, and 428
self-locking nut. Tighten nut firmly.
(8) Insert oil level indicator assembly (A) into oil level indicator

tube assembly (B).

160. Deep-Water Fording Controls Installation (Engine Assembly
8726920)

Note. The key letters shown below in parentheses refer to figure 28 except

where otherwise indicated.
a. Using new gasket (E, fig. 74), install crankease breather shutoff

valve assembly (K) with attached crankcase breather shutoff' valve
control link (H) on crankease filler assembly (P) and attach with shut-
off valve mounting clamp assembly (J). Tighten clamp, screw firmly.
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b. Engage pin of shutoff valve serew with nut and pin assembly (A)
through hole in lever of crankcase ventilator line shutoff valve assem-
bly (D) and through end of crankcase breather shutoff valve control

1 i

link (H). Secure link with 3g-inch plain washer (B) and Y x %4
cotter pin (C).

161. Carburetor Hand Choke Control Assembly Installation
(Engine Assembly 8726920)

a. Insert wire of carburetor hand choke control assembly (C, fig. 25)
through carburetor choke shaft lever trunnion and engage conduit of
control assembly behind head of choke control conduit clamp screw
(F, fig. 25). Tighten choke control conduit and wire clamp screws (F
and G, fig. 25) snug only.

b. Engage clamp (E, fig. 28) around choke control conduit, then at-
tach clamp to engine rocker arm cover stud with #<-24 nut (F, fig. 28).
Tighten nut firmly.

162. Generator and Mounting Bracket Installation
a. Engine Assembly 7411599.

Note. The key letters shown below in parentheses refer to figure 26.

(1) Install generator mounting bracket (P) on engine right inner
front support bracket, using three 35 x 11 bolts (N) and
3¢-inch lockwashers (M). Tighten bolts to 25 to 35 pound-
feet torque.

(2) Position generator with pulley assembly (Q) at mounting
bracket (P), and attach with two 74 x 13{; bolts (K) and
"s-Inch lockwashers (L.).

Note. Generator mounting bolt nuts are welded to bracket.

(3) At engine end of belt tension adjusting arm (J), install 3¢ x 1
bolt (F), 3¢-inch lockwasher (G), and 7{z-inch plain washer
(H) attaching arm to thermostat lower housing (E).

(4) Attach opposite end of belt tension adjusting arm (J) to
generator assembly with 3¢ x 1 bolt (D), 3<¢-inch lockwasher
(C), and 7g-inch plain washer (B), with spacing washer (A)
positioned between arm and generator end frame. Do not
tighten bolts until after drive belt is installed (par. 165a).

b. Engine Assembly 8726920.
Note. The key letters shown below in parentheses refer to figure 27.

(1) If generator mounting bracket assembly (M) was removed
from engine, attach bracket to engine crankease studs with
four 74320 nuts (I.). Tighten nuts to 40 to 50 pound-feet
torque.

(2) Position generator with pulley assembly (N) at mounting

bracket assembly (M) and attach with two 7 x 114 bolts

(H), 7{z-inch lockwashers (J), and 7{;-inch plain washers (K).
Note. Generator mounting bolt nuts are welded to bracket.
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(3) At engine end of belt tension adjusting arm (G), install 3+
X 1 bolt (E) and 34-inch lockwasher (F) ut.t;_lchi’ng arm t;
thermostat housing (D). _

(4) Attach opposite end of belt tension adjusting arm (G) to
generator assembly with 3¢ x 7¢ bolt (C). 3 s-inch lockwasher
(B), and 34-inch plain washer (A). Do not tighten bolts
until after drive belt is installed (par. 165¢). -

163. Air Compressor Installation (Engine Assembly 7411599
Only)

Note. The key letters shown below in parentheses refer to figure 17 except
where otherwise indicated.

a. Apply plastic-type sealing cement to external threads of 90°
elbows (D and G, fig. 178) and to bushing (F, fig. 178), then install
elbows and bushing in engine cylinder block. Apply sealing cement
to elbows (B, K, and L, fig. 178) and to elbow (T), then install elbows
in air compressor assembly (K). Tighten elbows to positions shown.

b. Place new base to crankcase gasket (E) on air compressor
mounting base (G). Attach air compressor assembly (K) to mounting
base with four 7{; x 114 bolts (D) and 7{;-inch lockwashers. Tighten
bolts evenly to 30 to 40 pound-feet torque.

¢. Position air compressor assembly on engine left inner front
support mounting bracket (F'). Place 34-inch lockwasher (L, fig. 16)
on 34 x 614 bolt (K, fig. 16), then insert bolt through mounting holes
in mounting base and engine support bracket. Install 3;-16 nut (H)
on bolt. Do not tighten bolt until after drive belt is installed (par.
165d).

d. Attach air compressor belt adjusting arm (R) to thermostat
lower housing (P) with 3¢ x 1 bolt (Q) and *-inch lockwasher. Place
one 34-inch lockwasher and 7g-inch plain washer on 35 x 7g bolt (S),
then insert bolt through opposite end of adjusting arm and through
adjusting arm bracket (U) at air compressor cylinder head. Install
34-inch lockwasher and #¢-24 nut on bolt (S). Do not tighten bolts
until after drive belt is installed (par. 165d).

e. Attach air compressor water outlet hose assembly (N) to 90°

elbow (T) at front of air compressor. Tighten connection firmly. |
Note. Free end of compressor water outlet hose assembly is not connected until

engine is assembled to power plant and transmission cooler lines are installed.
f. At rear of air compressor assembly, install compressor water
inlet hose assembly (C, fig. 178) and compressor oil inlet and outlet

hose assemblies (E and J, fig. 178). Tighten hose connections firmly.
164. Water Pump Drive Belt Idler and Bracket Installation (Engine
Assembly 8329440 Only)

. Tnstall water pump drive belt idler
on engine right inner front support moun

bracket assembly (H, fig. 18)
ting bracket (J, fig. 18) and
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g ﬁ*"*“ £ _
A—AIR COMPRESSOR ASSY—7350423

G—9?0-DEGREE ELBOW-—137421

B—9Y0-DEGREE ELBOW-—-137425 H—90-DEGREE ELBOW-—137426
C—WATER INLET HOSE ASSY-—-7410884 J—OIL OUTLET HOSE ASSY-—7350444
D—90-DEGREE ELBOW—137425 K—45-DEGREE ELBOW—143341
E—OIL INLET HOSE ASSY—7350443 L—90-DEGREE ELBOW-—7350445

F—BUSHING—127956
RA PD 374392

Figure 178.  Air compressor waler and oil lines installed—engine assembly 7411599.

attach with three 2¢ x 1 bolts (K, fig. 18) and %<-inch lockwashers.
Tighten bolts to 18 to 24 pound-feet torque.

b. Position water pump drive belt idler assembly (fig. 179) over
studs on idler bracket assembly, then install B-inch plain washer,
?4-inch lockwasher, and %;-16 nut (fiz. 179) on idler bracket upper
mounting stud. Install '5-inch lockwasher and L5-20 nut (fig. 179)
on idler bracket lower mounting stud. Do not tighten nuts until after
making water pump drive belt tension adjustment (par. 165b).

165. Drive Belt Installation
a. Generator and Water Pump Drive Bell (Lingine Assembly 7411599).

Note. The key letters shown below in parentheses refer to figure 26 except where
uI}u-I".'.'Id- hlilir':l‘.l-*i_
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13/16-INCH PLA!N% " % @V DRIVE BELT IDLER ™.

- WASHER—131017

3/4-INCH LOCK
WASHER—131046 'y ¥/ /e
' g4 WATER PUMP DRIVE

I’ BELT—YT-2303188

3/4-16 NUT— | DG YA A RN N W/ /;
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e

1/2-20 NUT—|
1249341 |

, 1/2-INCH LOCK]
N WASHER—120384]

DRIVE BELT IDLER
BRACKET ASSY—YT-2303197

i N

Figure 179. Drive belt idler pulley adjustment points—engine assembly 8329440.

RA PD 374287

(1) Place generator and water pump drive belt (C, fig. 14) oved
pulleys. Adjust belt tension by moving generutgr with pul}e}f
assembly (Q) as necessary to obtain correct tension. Tension
is correct when light pressure applied midway between gener-
ator and water pump pulleys causes }o to 3, -inch deflection

(fig. 180).

(2) After adjusting tension, tighten
taching belt tension ad] usting arm (J) tl? gvnp;:umr end frame
and to engine thermostat lower housing (Iw_t.o _20 to .?()
pound-feet torque. Tighten generator mounting 75 X 124
bolts (K) to 50 to 60 pound-feet torque.

b. Water Pump Drive Belt (Kngine Assem bly 8329440). |

(1) Place water pump drive belt (fig. '179.1 over pulley's. ﬁ“g le‘Hl'.
belt tension by moving drive belt idler z}ssemb]y {hg; : ) L};
necessary to obtain correct tension. C ‘heck belt tension 1
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Figure 180. Checking drive belt tension—engine assembly 7411599 shown.

manner shown 1n figure 180. Tension 1s correct when light
pressure applied midway between idler and water pump pul-
leys causes a 15 to 34-inch deflection.

(2) After adjusting belt tension, tighten two nuts (fig. 179)

attaching idler assembly to idler bracket assembly. Tighten
nuts firmly.

c¢. Generator and Water Pump Drive Belt (Engine Assembly 8726920).

Note. The key letters shown below in parentheses refer to figure 27 except

where otherwise indicated.

(1) Place generator and water pump drive belt (F, fig. 22) over
pulleys. Adjust belt tension by moving generator with pulley
assembly (N) to obtain correct tension. Check tension in
manner shown in figure 180. Tension is correct when light
pressure applied midway between generator and water pump
pulleys causes a 15 to ?;-inch deflection.

(2) After adjusting tension, tighten bolts (C and E) attaching
belt tension adjusting arm (G) to generator end frame and
to engine thermostat housing (D) to 20 to 30 pound-feet
torque. Tighten generator 7(; x 114 bolts (H) to 50 to 60
pound-feet torque.

d. Awr Compressor Drive Belt (Engine Assembly 7411599 Only).

Note. The key letters shown below in parentheses refer to figure 17 except
where otherwise indicated.
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(1) Install air compressor drive belt (J) over pulleys and move
compressor to adjust belt tension in manner shown in figure
180. Tension is correct when light pressure applied mid;vay
between pulleys causes ! o to 34-inch deflection.

(2) After adjusting belt tension. tighten nut on 3¢ x 74 bolt (S)
and tighten the 3¢ x 1 bolt (Q) to 20 to 30 pound-feet torque.

Tighten the 34 x 614 bolt (K, fig. 16) to 100 to 150 pound-
feet torque.

166. Fan Blade Installation (Engine Assembly 7411599 or
8726920)

a. Referring to figure 17 or 22, place proper side of fan blade assem-

bly against water pump hub as shown for respective engines.
Note. Concave side of blades must face engine on engine assembly 7411599. On
engine assembly 8726920, concave side of blades must face away from engine.

b. Install four 2z x 1 bolts with lockwasher (M, fig. 17) to attach
fan blade assembly (L, fig. 17) to hub on engine assembly 7411599.
Install four 25 x 114 bolts (D, fig. 22) and four 5{;-inch lockwashers to
attach fan blade assembly (C, fig. 22) and water pump drive pulley
(E, fig. 22) to water pump hub on engine assembly 8726920. Tighten
fan blade attaching bolts to 815 to 11 pound-feet torque.

167. Flywheel Housing Rear Half Installation (Engine Assembly
7411599 or 8329440)

Note. Until such time as transmission assembly is installed on engine, the fly-
wheel housing rear half (C, fig. 16 or G, fig. 20) should _be attached to matched
flywheel housing front half (G, fig. 16 or L, fig. 2.0} on engine assembly.

a. Remove engine assembly from repair stand, then attach. flywheel
housing rear half (C, fig. 16 or G, fig. 20) to ﬂywhee! housing fzqnt
half (G, fig. 16 or L, fig. 20). Refer to figure 140 anq 1ﬁnsta]l one 35 X
154 bolt, 34-inch lockwasher (B and E, fig. 14_1), a.nd 34-24 nut mhtop
center hole of housing, two #g x 1 bolts with 3¢-inch l?clit?as elrzj
(D and E, fig. 141) in the lower hole at each mde:, and six 35 x 115
bolts with 34-inch lockwashers (C and E, fig. 141) in balance of holes.
Tighten attaching bolts firmly. ;

%. Install ilywheel housing cover (F, fig. 16 or J ,z%g.got), Trfl:::wfewr
flywheel housing cover gasket (D, fig. 16 or H, fig. 3 ) erwtﬁifh b
and flywheel housing front and rear hal'ves_. Attac co;:e = h%en
34 x 1 bolts (E, fig. 16 or K, fig. 20) and 34-inch lockwashers. 11g

cover bolts firmly.

Section Ill. TEST AND RUN-IN OF REBUILT ENGINE

168. General | dil -
a. After engine has been rebuilt, it is essential tll;dt z}:]i E{l}]ﬂ;:f
Witl:l accessories be tested and run in. The test must be ms
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rect any minor deficiencies that may develop and to perform checks
and adjustments that can only be made when engine is running prior
to installation in the vehicle.

b It is recommended that engine go through a run-in period on a
dynamometer, and final adjustments be made to insure maximum Op-
erating efficiency when engine I1s installed in a vehicle. A test stand
can also be used in lieu of dynamometer equipment for final check, ad-
justments, and to some degree, a minor run-in can be accomplished on
o test stand. The test stand can also be used to check previously
run-in engines or to check operation of a disabled unit.

169. Equipment

a. Test Stand. A test stand similar to that illustrated in figure 181,
182. or 183 should be available. The stand should be rigidly mounted
and equipped with holding brackets so that engine can be mounted
and operated under its own power. A fuel and preheated water supply
should be available, as well as an exhaust outlet to protect personnel.
The test stand should also be equipped with an instrument panel with
standard temperature gage, oil pressure gage, and battery charge
indicator. In addition, an electric tachometer, vacuum gage, and
timing light, with suitable adapters, must be used.

WATER SUPPLY FUELui'UEPP”
OUTLET

ATTACH VACUUM
GAGE ADAPTER

EXHAUST STACK

N

\ \UCARA PD 149358
Figure 181. Engine assembly 7411599 in typical test stand (left side view).
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ATTACH TACHOMETER
ADAPTER

i bl S A -~

ATTACH TIMING
LIGHT ADAPTER

S

ot

tgms " N ADRAPD 14939

Figure 182. Engine assembly 7411599 in typical test stand (right side view).

b. Dynamometer. Conventional engine dynamometer equipment
should be used. The equipment should be such that variable loads can
be placed on the engine during run-in period. Instruments and gages
comparable to those used with test stand should be available on the

dynamometer equipment.
¢. Fuel, Oil, and Water Supplies.

(1) Fuel. Use fresh supply of low gum content fuel as required.
To the above motor fuel, add a gum preventing compound in
the ratio of 1 fluid ounce to each 5 gallons of fuel. The gum
preventive compound must be used in the fuel to prevent
corrosion of carburetor during storage of rebuilt engine after
run-in. P |

(2) 0il. Use seasonal grade engine oil (OE) in engine cra_nl{case.

(3) Water. Water supply should be preheateé_l to apprommat_ely
140° F. Do not preheat water to degree higher than opening

point of thermostat (160° F.).
170. Test Stand Run-In Procedures

a. Preliminary Procedures. T
(1) Mount engine in stand securely. Make secure connections

at exhaust manifold to exhaust stack. Con.nect external
water lines to engine inlet and outlet connections.
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Figure 183. FEngine assembly 8726920 in typical test stand (left side shown).

(2) When preparing engine assembly 7411599 for run-in, discon-
nect transmission water outlet front line at connection at
right front of engine, then with a temporary tube, connect
alr compressor water outlet hose to transmission water out-
let line connection at engine. Also connect engine wiring
harness connector to test stand wiring connectors.

(3) Connect fuel supply line to earburetor.

(4) Remove screw in distributor cap and install tachometer

adapter. Connect adapter to electric tachometer.

Disconnect No. 1 spark plug cable from distributor cover,

using wrench 7950895. Thread timing light adapter onto

distributor cover; then connect No. 1 spark plug cable to

adapter (fig. 184).

e |

—_—
=
e
p
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(6)

(9)

(10)

(11)

AGO 10020B

we~ NO. | SPARK PLUG
GO CABLE ASSY_8327075

2 ‘Lé“J f'\,' '%“‘*‘nh
| g il
ADAPTER g
TIMING LIGHT i oy
CABLE CLIP T

RAPD 374413
\ A

Figure 184. Ignition timing light adapter installed.

Remove pipe plug from rear of intake manifold on engine as-
sembly 7411599 or 8329440, or from fuel vaporizer on en-
gine assembly 8726920. Install vacuum gage connections
into hole.

Connect generator connector on engine assembly 7411599 or
8726920 to test stand wiring connectors.

When preparing engine assembly 8726920 for run-in, cover
rear opening of flywheel housing with temporary vented
housing seal plate (fig. 183), then fill flywheel chamber with

4 quarts of engine oil (OE 10).

Connect water temperature gage and oil pressure gage send-
ing units on engine assembly 8329440 or 8726920 to test

stand wiring connectors.

Preoil the engine by forcing engine oil (OE) under pressure
into the oil system to insure adequate lubrication to all parts
until the normal oil pump supply reaches them. Access LF)
the main oil gallery is attained by disconnecting the oil
filter inlet line from 90° elbow (H, fig. 16, M fig. 20,' or G,
fig. 24) at left side of eylinder block. If preoiling equipment

is not available, fill the oil pan with the proper seasonal

grade engine oil (OE) to the correct level on the oil level

indicator (11 quarts for engine assembly 7411599 or 8329-
440: 10 quarts for engine assembly 8726920).

Engine crankshaft should be turned over several revo_luti.onﬂ
before starting to determine whether any parts are binding.
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b. Warmup. Start engine and run approximately 15 minutes at
fast idle (600 to 700 r.p.m.), until engine is thoroughly warmed up.
Note that oil pressure is indicated on gage. Engine should be warmed
up to normal operating temperature (160° F.). After engine has
warmed up, remove rocker arm cover.

c. Ignition Timing. With engine idling (375 rpm), check ignition
timing. Direct beam of timing light toward end of timing indicator
(fig. 185 or 186) on timing gear cover. Timing light flashes make
timing notch on crankshaft pulley appear stationary. Loosen %% x 1
bolts (fig. 187), which secure the distributor clamp, and turn distribu-
tor housing clockwise or counterclockwise as necessary to synchronize
flashes with timing notch when it is alined with edge of timing indica-
tor. Tighten bolts.

’ "‘-:-'-:'- %ﬁ‘ : -e" .-.:".‘, :"‘ . bt . Y
3, % AT L el R N
%% TIMING INDICATOR— |
B 7411772 4

~ PULLEY w/BALANCER) [ .
AND HUB ASSY—7411703( 8§ =

ey

RA PD 374414

Figure 185. Location of timing notch on crankshaft pulley —engine assemblies 7411599
and 8726920.

d. Carburetor Adjustment. One idle speed or mixture (adjustment)
screw (fig. 188 or 189) is provided at carburetor for setting idle speed.
[dling mixture is adjusted by two serews (fiz. 188) on engine assem-
blies 7411599 and 8329440 or by one screw (fig. 189) on engine assem-
bly 8226920. Adjust in the following manner.

(1) Idling speed. Turn idle speed (adjusting) serew until engine
idles at 375 r.p.m.
(2) Idling mizture.

(@) Imgine assembly 7411599 or 8329440. Turn idle mixture
screws (fig. 188) one at a time to obtain highest reading on
vacuum gage with steady indicator. Check idle speed on
tachometer. Adjust idle speed if necessary ((1) above).
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YT-2194822
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Figure 186. Location of timing notches on crankshaft pulley-——engine assembly 8329440

3/8X 1 BOLT—
180122

.

3/8-INCH LOCK
WASHEt_lzoasz %

t MOUNTING CI.AMP-}
7539532 paw

RA PD 374409 "

Figure 187. Distributor mounting clamp attaching bolts ins.alled.
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RA PD 148902

Figure 188. Location of carburetor idle speed and mixture adjusting screws—engine
assemblies 7411599 and 8329440.

i
!
]
1

f"'? L.

N (DLE MIXTURE

P..-ﬂ""
RA PD 374397

Figure 189. Location of carburetor idle speed and mixiure adjusting screws—engine
assembly 8726920.

(b) Engine assembly 8726920. Turn idle mixture screw (fig.
189) to obtain highest reading on vacuum gage with steady
indicator. Check idle speed on tachometer. Adjust idle
speed if necessary ((1) above).
e. Cylinder Head Bolts. Tighten eylinder head bolts (fig. 164) to
specified torque (par. 191), using adapter and torque wrench.
f. Valve Adjustment. After warmup and while idling, tighten valve
rocker shaft bracket attaching bolts, then adjust valve clearance
(intake 0.012 inch; exhaust 0.020 inch).

g. Oil Cooler Bypass Valve Adjustment (Engine Assembly 8726920
Only).
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(1) With engine not operati ) A
from val;.gfe body (AI?EEEI’?% ::lf?i]c{;lvai;r]al% lep ‘(C, ﬁg.. e
| g expose valve adjust-

(2) Disconnect oil cooler inlet line assembly (K, fig. 25) from oil
cooler bypass valve assembly (J, fig. 25). i -

(3) Start and idle engine, then while observing the engine oil pres-
sure gage, gradually increase engine rpm and note at what
pressure the engine oil starts to flow from outlet of valve z;z-
sembly. Oil should start to flow from valve when engine c;il
pressure reaches approximately 15 p.s.i. Turning valve ad-
_]ustmg screw (F, fig. 77) into valve assembly will cause open-
ing of valve at a higher engine oil pressure, whereas turning
serew outward will cause valve to open at a lower pressure.
After making adjustment, tighten 1620 nut (B, fig. 77):
then reinstall gasket (D, fig. 77) and valve cap (C, fig. T7).
Connect oil cooler inlet line assembly (K, fig. 25) to valve
assembly. Tighten line nut firmly.

h. Run-In Period. Engine should be run-in approximately 115
hours, varying speeds from 375 r.p.m. (idle) to not over 1,500 r.p.m.

Note. Do not attempt to check governor action on test stand. This should
only be done under full load on dynamometer (par. 171).

. Inspection During Run-In. Inspect exterior of engine thoroughly
for oil or water leaks. Examine oil line connections for leaks. Tighten
intake and exhaust manifold connections. Check oil pressure. With
engine idling, oil pressure should be approximately 5 p.s.i. Check for
any unusual noises.

7. Final Procedures.

(1) Shut off fuel supply and permit engine to stop of its own
accord.

(2) Disconnect all test stand connections.

(3) Drain water from engine by opening drain cock at rear left
side of engine. _

(4) Drain oil from engine. Also drain oil filter by removing plu.g
at bottom of filter shell. Install drain plugs after draining 1s
completed. b

(5) On engine assembly 8726920 only, drain oil ljrom flywheel
housing, then remove temporary vented hm{smg seal plate
(fig. 183) from rear opening of ﬁywheel'housmg.

(6) Flush engine water passages with a mixture of 60 percent
noncorrosive antifreeze compound (ethylene glycol type) a.nd
40 percent water. Add to mixture 5 percent soluble corrosion
preventive oil. Allow mixture to circulate thro_ughout_the en-
gine water passages. Drain thoroughly, leaving drain cock

open. |
(7) Clean exterior of engine
pare engine for storage (par- 172).

thoroughly of all water and oil. Pre-
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171. Dynamometer Run-In Procedures

a. After engine is mounted in dynamometer, the preliminary pro-
cedures of attaching the various gages and timing light, and other
operations preparatory to running engine are the same as described in
paragraph 170a.

b. Start and run engine for 15 minutes without load at 700 r.p.m.

Check oil pressure.
¢. After engine has reached operating temperature make the follow-
ing checks:
(1) Check ignition timing (par. 170¢).
(2) Check carburetor idling (par. 170d).
(3) Tighten cylinder head bolts (par. 170¢).
(4) Check oil pressure at idle (par. 170g).
(5) Adjust valve clearances (par. 170f).
(6) Check for oil and water leaks. Listen for unusual trouble
noises.
d. Run in engine according to the schedule provided in table V.

Table V. FEngine Run-I n Schedule

Period Time (minutes) i Speed (r.p.m.) i Load (h.p.)
1 20 1020 | 0
2 20 1325 ’ 32
3 20 1530 I 44
4 20 1770 5l
5 20 1970 60
6 30 2210 67
T 30 2620 7fi!
) 30 3060 30
v D 1970 46

10 10 1090 0

e. Run engine at idle speed (375 r.p.m.) no load for 15 minutes.
During this period again check valve clearance, idling mixture, and
ignition timing. Check also for water and oil leaks.

f. Check action of governor with engine under full load. Slowly
open throttle to full open. Governor should limit speed to 3,350
r.p.m., plus or minus 50 r.p.m. Do not permit engine to run faster
than 3,600 rpm. Hold engine “‘against governor’” only long enough
to check governor action.

Caution: The governor mechanism in distributor is calibrated at
the time of distributor assembly, and on a bench test stand with proper
instruments. If the governor action is not correct at the governor
check (f above), a new or rebuilt distributor, properly calibrated,
should be installed. However, the governor unit in distributor can be
adjusted on engine while mounted on dynamometer. This method,
however, is not recommended except in case of emergency.
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g. Adjust governor in following manner:
: gy T : . ; . .
1) W 1[h engine stopped, remove seals from two plugs at lower
part of distributor housing; then remove the two plugs.
1) d - o 5 . : Oy . . 3 W
(2) Crank engine over lm.l.l] No. 8 x 32 nut (fig. 190) retaining
governor valve spring is in line with one of the plug openings.

b

DISTRIBUTOR

HOUSING—YT-1920442 -
‘ -[3 SPI.UG—
' 74121
# FB “'i { 31
. s )

GOVERNOR

NO. 8 X 32 NUT— VALVE—7412140

7412139
RAPD 374411

Figure 190. Governor mechanism in ignition distributor assembl .

(3) Insert a thin body socket wrench through plug hole over nut.

‘ Insert a small serewdriver through opposite plug hole to
engage slot in end of governor valve.

(4) While holding governor valve with screwdriver..tur_n nut re-
taining governor valve spring s]ightl}f. cl{?ckwm_e if engine
speed is to be raised, or counterclockwise 1!' engine speed Is
to be reduced. Do not turn more than one-eighth of a turn in
either direction at a time. Install plugs securely, start en-
gine, and check action of governor again (f above)._ Repeated
adjustments may be necessary before governor is properly
adjusted. _ | -

(5) After adjustment has been made, make certain that plugs are

| firmly tightened and seals installed.

h. After engine has been run in on dynamometer, shutoff fuel supply
and permit engine to stop as fuel is depleted in carburetor.

i. Drain oil and water from engine (par. 1707). |
7. Flush engine coolant passages with ethylene glycol mixture (par.

1707 (6)).

k. Prepare engine for storage (par. 172)-
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179. Preparation or Storage for Shipment

a. General. If engine assembly is to be stored or shipped, engine
parts should be processed as explained in b through % below. These
procedures are necessary to prevent corrosion and rust.

b. Internal Processing. Remove all spark plugs. With an air-
atomizing gun and dry air, spray or ‘“fog” approximately 2 ounces of
engine preservative oil into each cylinder through spark plug holes.
Turn engine by hand or starter at least five revolutions during spray
operations at each spark plug hole. Install spark plugs.

c. Flywheel and Housing. Spray flywheel and interior of housing
with rust preventive compound while rotating engine.

d. Valve Mechanism. Coat entire valve mechanism and interior
surface of valve cover with engine preservative oil. Install valve
cover securely.

e. Air Compressor (Engine Assembly 7411599 Only). Remove two
plugs from top of compressor cylinder head. While rotating com-
pressor, spray engine preservative oil into each cylinder. Rotate com-
pressor several times while applying preservative. Install plugs
securely.

f. Openings. Remove grease and dirt from all exterior surfaces.
Seal all openings in engine with adhesive tape (nonhygroscopic).

g. Engine Lines. Secure all loose lines to engine with adhesive tape.

h. Engine, Accessories, Wiring, and Drive Bells. Spray exterior
surfaces of the engine, accessories, and all electrical wiring with igni-

tion insulation compound. Drive belts should be removed from engine
and packed in waterproof packages, then attached to engine.
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CHAPTER 8
REPAIR AND REBUILD STANDARDS

173. General

The repair and rebuild standards Included herein give the minimum,
maximum, and key clearance of new or rebuilt parts. They also give
wear limits for some parts which indicate that point to which a part or
parts may be worn before replacement, in order to receive maximum
service with minimum replacement. N ormally, all parts which have
not been worn beyond the dimensions shown In the “Wear limits”’ col-
umn or damaged from corrosion will be approved for service. In the
“Sizes and fits of new parts” column, the letter L indicates a loose
fit (clearance) and the letter T indicates a tight fit (interference).

174. Drive Belt Idler Components (Engine Assembly 8329440
Only)

iﬁ- Ref. leller Point of measurement Sizes and fits of new parts  Wear limils
191 A Diameter of adjusting arm 0.6242 to 0.6252 o
bore.
B Diameter of bore in pulley. 1.1805 to 1.1815 M
C Diameter of shaft . .. _____  0.6262 to 0.6267 2
D Diameter of bearing_ .. ___ 1.1806 to 1.1811 e
C-A Fit of shaft in adjustingarm 0.0010T to 0.0025T Bl
D-B Fit of bearing in pulley ___ 0.0009L to 0.0006T ;

Mo s | " RAPD 374417 |

Figure 191. Repair and rebuild standard points of measurement for drive belt idler
. components (engine assembly 8329440 only).
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175. Oil Bypass Valve Components (Engine Assembly 8726920
Only)

No. Ref. letter Point of measurement Sizes and fils of new parts Wear limits
192 A Diameter of piston bore in  0.500
body.
B Diameter of valve piston 0.499 to 0.500 5
B-A Fit of piston in body 0.000 to 0.001L
r’ i b ]
! B
L %
\
;
i'
I
/
f,f

-
F'#

-
.-r""'—.-

T E] I 6
ncrEs | 3 | | i

L _ee

RA PD 374418 J

—

Figure 192. Repair and rebuild standard points of measurement for oil bypass valve
(engine assembly- 8726920 only).

176. Fan and Pulley
a. Engine Assembly 7,11599.

Fig.
No. Ref. leller Poinl of measuremeni Sizes and fils of new parls Wear limils
Runout of pulley 0.010 0.020
94 Distance from front face of 1.090 to 1.150

fan blade to pulley hub.

b. Engine Assembly 8329440.

193 G Runout of pulley 0.010 0.020
c. Engine Assembly 8726920.

Runout of pulley_ __ - 0.010 0.020

94 Distance from rear face of 1 to 11¢ .

fan blade to pulley hub.

177. Water Pump
a. Engine Assemblies 7411599 and 8329440.

‘{J“?: Iief. letter Point of measurement Sizes and fils of new parls Wear limits
7 Distance from front face of 67
pulley hub to rear face of
body.
(Engine assembly
7411599).
(Engine assy 8329440) 415
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No. Ref. letter Point of measurement Sizes and fils of new parls Wear limils
193 B Diameter of shaft 0.6262 to 0'6367 ol
Aor G Inside diameter of pulley 0.6237 to {1:6247
hub bore.
B-A or G Fit of shaft in pulley hub 0.0015T to 0.003T
F Diameter of bearing - 1.1806 to 1.1814
E Inside diameter of body 1.1805 to 1.1815
bore. ;
F-E Fit of bearing in body 0.0009L to 0.0009T
G Inside diameter of impeller 0.6242 to 0.6252
bore.
C-B Fit of impeller on shaft 0.001T to 0.0015T

Clearance between impeller 0.010 to 0.035
and pump body.
Shaft end play .. 0.003 to 0.006 0.014
D Seal assembly
Minimum load when 81b
compressed to (.486.
Maximum load when 16 Ibs
compressed to 0.459.

E

F
E}‘M“i EREBRE

i MY— RAPD 374419

Figure 193. Repair and rebuild standard points of measurement for water pump
(engine assemblies 7411599 and 8329440).

b. Engine Assembly 8726920.

i‘: Ref. letter Poinl of measurement Sizes and fils of new parls Wear limils
80 Distance from front face of 6%
pulley hub to rear face
water pump body. :
194 B Diameter of shaft . gg’ig[} E: ggjg; w
D Diameter of shaft i : 5
A Inside diameter of pulley 0.7440 to 0.7450
hub bore. it
B-A Fit of shaft in pulley hub ;][:33}[_)’[“{ :111 ghonﬂg 5T
1 499 .
iameter of bearing A% ¥
g ﬁl&'ide diameter of body 1.4984 to 1.4994
bore. ; B
C-E Fit of bearing in body 0.0001T to 0.0016
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Nu.- Ref. leller Poinl of measurement Sizes and fils of new parls Weur limils
K Inside diameter of impeller 0.6237 to 0.6247
bore.
F-D Fit of impeller on shaft 0.0015T to 0.0039T v2
Shaft end play 0.003 to 0.006 0.014

o

RA PD 374420

Figure 194. Repair and rebuild standard points of measurement for waler pump
(engine assembly 8726920).

178. QOil Pump

ﬂ;g Ref. letter Point of measuremenl Sizes and fils of new paris Wear limils
195 K Inside diameter of body at 0.496 to 0.4975
upper end.
K Diameter of pressure regu- 0.561 to 0.563 :
lator valve bore in body.
L Diameter of pressure regu- 0.557 to 0.558 T
lator valve.
L-K Fit of valve in body _____ 0.003L to 0.006L
J Diameter of shaft bore in 0.541 to 0.543
body.
N Diameter of shaft (both 0.540 to 0.5405 0.538
ends).
N-J F'it of shaft in body 0.0005L to 0.003L
A Drive gear height_________ 1.247 to 1.24856 >
Q Inside diameter of drive 0.5385 to 0.5395
gear.
Q-N Fit of gear on shaft _ 0.0005T to 0.002T 13
C Idler gear height . __ . 1.247 to 1.2485
B Inside diameter of idler gear 0.5415 to 0.5425 v
E Diameter of idler gear pin. 0.540 to 0.5405 0.538
B-E Fit of gear on pin . 0.001L to 0.0025L
G Diameter of idler gear pin 0.5385 to 0.5395
bore in body.
248

AGO 10020B




—‘

Fig.
No. Rl“'f. lelter Point of measiurem
s | o ment h'!‘: 8 {f 20 ' r P s
195 E-G Fit of pin 1n b{)dy_ e 0 U;;;Tﬁ;:; g"{;gj;rm Wear limits
Gear to body radial clear- 0 ‘ AT =
P sar-  0.004
bt ance. to 0.007 0.008
= Gear backlash
- el St 0.003 to 0.00
M Pressure relief valve spring . 245/ : 0.012

“ B4

Free length.

Pounds pressure when com- 1315 to 15
pressed to 111,

[ ——— b e

- .

o

B . RA PD 374428
- b Nt

Figure 195. Repair and rebuild standard points of measurement for oil pump.

179. Crankcase Ventilator Valve Spring

Fig.
No. Ref. leller Point of measurement Sizes and fils of new paris Wrar limils
96 C Frea lenoth e oa oo 7 LS

Pressure under compressed 1.0 to 2.0 oz S
length of 0.525.

180. Manifolds and Heat Control
a. Manifolds (Engine Assemblies 7411599 and 8329440).

i Sizes and fits of new parls Wear limils

No. Ref. loller Point of measurement
196 A Maximum flange warpage. - ---------~-==~-- 14
B Exhaust manifold studs 23g i
driven height.
C Distance between center- 267% i
lines of exhaust manifold
end holes.
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Figure 196. Repair and rebuild standard points of measurement for intake and exhaust
manifolds (engine assemblies 7411599 and 8329440).

b. Heat Control (Engine Assemblies 7411599 and 8329440).

Inside diameter of heat con- 0.3135 to 0.316
trol valve shaft bushings.

c. Manifolds (IXngine Assembly 8726920).

Fig.
No. Ief. lelter Point of measurement Sizes and fils of new paris Wear limiis
197 A Maximum flange warpage s Ry R Lt s
B Driven height of studs in 2.080 to 2.100 .
fuel vaporizer.
(¢ Distance between center- 2674 e
lines of exhaust manifold
end holes.
Driven height of studs in
exhaust manifold:
B 11545 v
|0 | 174 Sz
; ok N c:
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Figure 197. Repair and rebuild standard points of measurement for intake and exrhaust
manifolds and fuel vaporizer (engine assembly 8726920).

181. Valve Operating Mechanism
a. Valve Lifters.

Fig.,
No. Ref. letter

203 D

K, fig. 199-
D, fig. 203

Fig.
Nt:- Kef. leller
198 A

A

B

B-A

C

AGO 10020B

Point of measurement

Diameter of lifter bore in
eylinder block.

Diameter of lifter.
Fit of lifter in bore

b. Rocker Arms and Shaft.

Point of measuremen!

Diameter of rocker arm
shaft.

Maximum runout of rocker
arm shaft.

Inside diameter of rocker
arm bore.

Fit of rocker arm on shaft

Shaft spring free length. -

Sizes and fils of new parts

0.9905 to 0.9915

0.989 to 0.990
0.0005L to 0.0025L

Sizes and fits of new paris

0.791 to 0.792

0.7925 to 0.7935

0.0005L to 0.0025L

2]2 Lo 25;»;

Wear limils

0.9935

0.987
0.0065L

Wear limils

0,786
0.010
0.7965

0.008
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Figure 198. Repair and rebuild standard points of measurement for valve rocker arms
and shaft.

182. Cylinder Head and Valves
a. Face of Cylinder Head.

Fig. A
No. Ref. letter Point of measurement Sizes and fils of new parls Wear limils

199 L Maximum allowable Warp= - 0.008

age per foot of length.

Maximum grind from origi-
nal surface to correct
warpage.

Minimum distance from 0.795 L
face to top of combustion
chamber.

Permissible amount of
channeling before re-
facing.
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Figure 199. Repair and rebuild standard poinls of measurement for cylinder head
and valves.
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bh. Exhaust Valve Guides.

{;{E Ref. letler Point of measuremend
199 B Ream diameter (after in-
stallation).
Note. On complete engine re-
build, maximum wear.
B-D Fit of valve guide in cyl-

inder head.

c. Intake Valve Guides.

199 C Ream diameter (after in-
stallation).
Note. On complete engine re-
build, maximum wear.
C-E Fit of valve guide in cyl-

inder head.

d. Frhaust Valve Seals.

Width of seat_ . __.... <
Angle of seat___ S e
Angle of relief for narrow-
ing width of seat:
Top of seat. .
Bottom of seat

e. Intake Valve Seats.

Width of seat_ LA
Angle of seat O
Angle of relief for narrow-
ing width of seat:
Top of seat.__.
Bottom of seat

- -

S— - .

f. Exhaust Valves.

199 J Angle of face 4
H Stem diameter. .
H-B Fit of stem in guide . %
Rotator cap to stem clear-
ance.
J Minimum  thickness of

valve head of outer edge
of tapered surface.

g. Intake Valves.

Fig.

No. Ref. leller Point of measurement

199 G Angle of face
F Stem diameter
F'-C Fit of stem in guide ;
G Minimum  thickness of

valve head at outer edge
of tapered surface.
h. Valve Springs.

199 A Pounds pressure at com-
pressed length of 1.505.
Pounds pressure at com-
pressed length of 1.821.

254

Sizes and fils of new parls

0.3427 to 0.3437

- O S e e

0.0005T to 0.004T

0.3427 to 0.3437

0.0005T to 0.004T

0.085 to 0.115
45°

10°
70°

0.035 to 0.060
30°

10°
70°

45°

0.3397 to 0.3407

0.002L to 0.004L
0.0005 to 0.0045

Sizes and fils of new parts
30°

0.3407 to 0.3412
0.0015L to 0.003L

124 to 140

53 to 63

Wear limits

0.3477

0.3457

0.3467

0.3447

0.3357
0.005L

&

Wear limils

0.3377
0.007L
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1.83. Connecting Rod and Bearings

Fig.
No. Ref. leiter
200 P

K

P-K

R

R, fig. 200-

K, fig. 201

M

L-K
N-M

Point of measurement
Inside diameter of large end
(grind).

Inside diameter of small end
(diamond bore).

Axis of piston pin and bear-
ing holes must be parallel
in all planes within.

Inside diameter of bearing
Inserts when installed
(vertical dia).

Clearance between bearing
and erankshaft (vertical).

Horizontal clearance great-
er than vertical (maxi-
mum),

End clearance between con-

necting rod and ecrank-
shaft.

Thickness of connecting rod
bearing at crown:
sandard. .. .. e
0.010 undersize. . _
0.020 undersize_______
0.030 undersize.____ !
0.040 undersize_______

Finished diameter of piston
pin bushing.

Fit of bushing in rod______

Fit of piston pin in bushing

184. Pistons, Pins, and Rings

Fig.
No. Ref. letler

200 J

Q=

AGO 10020B

Poinl of measurement

Diameter of piston at bot-
tom of skirt:
Standard_ _ __
0.020 oversize._
0.040 oversize.
0.060 oversize
0.075 oversize
finished).

Width of ring grooves:
Groove No. 1 (top). ..
Grooves No. 2 and 3.

Groove No. 4. _____
Piston selective fit in bore
(new piston) with l4-in.
feeler 0.004 in. thick to
run entire length of cyl-
inder.

(semi-

Oizes and fits of new parts

2.4563 to 2.4568

1.0455 to 1.0465

2.3124 to 2.3135

0.0004 to 0.0025

0.001

0.007 to 0.012

0.07165 to 0.07195
0.07665 to 0.07695
0.08165 to 0.08195
0.08665 to 0.08695
0.09165 to 0.09195

0.9901 to 0.9905

0.003T to 0.006T
0.0001L to 0.0007L

Sizes and fils of new parts

3.9955 to 3.9975
4.0163 to 4.0167
4.0363 to 4.0367
4.0563 to 4.0567
4.075 to 4.100

0.096 to 0.097
0.095 to 0.096
0.1880 to 0.1895

4 to 8 1b

Wear limils

0.002

<
L
—_—
L ] |
= |

0.0045

0.018

0.9915

-

0.0017L

Wear limils

3.9925
4.0133
4.0333
4.0533

0.101
0.100
0.1935
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Figure 200. Repair and rebuild standard points of measurement for piston and
connecting rod.
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No. Ref. letter

H

N-H

B-E
C-F
D-G

D-G

{r‘i' Ref. letter
201

A

B

C

D

Bor C
202 M

N

P

Q

e

Point of measurement

Piston to bore clearance:
Topof slart. __
Bottom of skirt £

Piston selective fit in bore

(used piston) with 14.in.
feeler 0.006 in. t.hic]; to
run entire length of cyl-
inder.

Piston pin diameter:
Standard =
0.005 oversize.

Di_ameter of piston pin bore

In piston.
1t of piston pin in piston _

Piston pin round and
straight within.
Piston ring gap (in cyl-
inder):
Groove No. 1. - oo

Grooves No. 2 and 3__

Groove No. 4 (early
models).
Groove No. 4 (late
models).
Clearance between ring and
groove:

Groove No. 1. o >
Grooves No. 2 and 3__
Groove No. 4 (early
models).
Groove No.
models).

4 (late

185. Camshaft and Bearings

| Poinl of measurement
Diameter of bearing jour-
nals:
]2y o | S A ot e A
Y e v i
Jo 5 S R AN (e S i
e o AU W
Allowable runout of center
journals when end jour-
nals are supported.
Inside diameter of camshaft
bearings:

Sizes and fils of new parls

0.005
0.0035
4 to 8 1b

0.9898 to 0.9900
0.9948 to 0.9950

0.9896 to 0.9898

Thumb push fit with
piston preheated
to 170° F.

0.0001

0.014 to 0.022
0.010 to 0.018
0.010 to 0.018

No gap

0.0025 to 0.0045]
0.0015 to 0.0035
0.0015 to 0.0025

0.0015 to 0.0035

Sizes and fils of new paris

2.0287 to 2.0297
1.9662 to 1.9672
1.9037 to 1.9047
1.8412 to 1.8422

0.0015

2.0307 to 2.0317
1.9682 to 1.9692
1.9057 to 1.9067
1.8432 to 1.8442

Wear limits

0.9888]
0.9938

0.9908

0.0085
0.0075
0.0065

0.0075

Wear limits

2.0267
1.9642
1.9017
1.8392

0.003

2.0337
1.9712
1.9087
1.8462
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Fig.
i"\'r'l' )

202

Kef. letler

S
!11

U

Fig.

No. Ref. letter

201 J
H

G
}"‘l

H or G

Point of measurement

Fit of bearing journals in
bearings.

Fit of camshaft bearings in
crankcase.

End play of camshaft (in-
stalled).

Thrust plate
(early models).

Thrust plate thickness (late
models).

Spacing ring thickness (late
models).

thickness

186. Crankshaft and Bearings

Point of measurement

Main bearing journal di-
ameter:
NG L o s
N2 e R e
NG B e

Allowable runout at center
bearing journals when
supported at each end.

Main bearing journal fillet
radius.

Connecting rod journals:
Nominal diameter______
Allowable out-of-round __

Connecting rod journal fil-
let radius.

Runout of flywheel mount-
ing face.

Runout of flywheel face
when mounted on erank-
shaft.

Balance crankshaft to

Diameter of main bearing
bores, less inserts, at
proper torque tightness:

NO L= e
NG e
OB &

e T T —

diameter of main
bearing inserts when in-
stalled at proper torque
tightness (vertical):
INOETT RS
| o Yol B e
N B2
No. 4 _

el R N e—

Sizes and fils of new parls
0.001L to 0.0031.

0.002T to 0.003T
0.003 to 0.006
0.184 to 0.189
0.187 to 0.189

0.1919 to 0.1935

Sizes and fils of new parlts

2.6835 to 2.6845
2.7145 to 2.7155
2.7455 to 2.7465
2.7765 to 2.7775
0.00025

0.0015

6 to 1%

2.311 to 2.312
0.00025
S t0 34

0.001

0.005

L5 1n.-0z

2.8728 to 2.8738
2.9038 to 2.9048
2.9348 to 2.9358
2.9658 to 2.9668

2.6852 to 2.6872
2.7162 to 2.7182
2.7T472 to 2.7492
2.7T782 to 2.7802

Wear limits

0.0051

Wear limils

2.6815
2.7125
2.7435
2.7745
0.002
0.003

2.309
0.002

0.002

2.6892
2.7202
2.7512

2.7822
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LATE MODELS

RA PD 374426

|

2 a5 i : ;
Figure 202. Repair and rebuild standard pownts of measurement for camshaft and
crankshaft bearings.
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Fig.
No. Ref. letter Point of measurement
202 Thickness of overlay (co-

plated) on main bearing
inserts.

Amount of bearing erush

Clearance between crank-
shaft and bearings,

End play of crankshaft
when installed,

3 Width of rear center bear-
ing inserts.

Stzes and fils of new parls

0.0003 to 0.0008

Wear limits

0.0013 to 0.0023
0.0007 to 0.0038

0.003 to 0.008 0.012

1.4305 to 1.4325 1.4275

187. Timing Gears (Camshaft and Crankshaft Gears)

Fig.

No. Ref. letter Point of measurement

202 G-R Jotal baeklash. - . -
188. Flywheel

Fag.

No. Ref. letter Point of measurement

202 A Runout at outer bolt circle

Wear limits

0.010

Sizes and fits of new parts

0.003 to 0.004

Stizes and fils of new parts  Wear limits

0.005 By

189. Flywheel Housing Rear Half (Engine Assemblies 7411599

and 8329440)

Ref. letter Point of measurement

Rear face square with axis
of crankshaft at b5-inch
radius within (matched
housings).

Pilot hole concentric with
main bearing bores with-

in (matched housings).

190. Cylinder Block

Fig.
No.

203 B

10-
No.

Point of measurement

Bore diameter.. - ———----
Note. On complete engine re-

build.
B Onteof-round. .. .- sac-

B Taper of bore__ - - -—-----

Note. On complete engine re-
build.

A Face of block:
Maximum allowable warp-
age. R
Maximum grind from origi-
nal surface to correct
warpage.
C Minimum distance from 1:,0p
face of block to parting
line of main bearing bore.

D Valve lifter bore diameter.

Ref. letter

AGO 10020B

Sizes and fits of new parts  Wear limils

0.0025 ot

0.002 o

Wear limils

4.011

Sizes and fits of new parts

3.999 to 4.001
4.005

0.001
0.010

0.0005

0.0005
0.004

0.010 -~

0.020 -

11.355 .

0.9905 to 0.9915 !
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Figure 203. Repair and rebuild standard points of measurement for cylinder block-

191. Torque Wrench Specifications

Fig.

Torque
No. Ref. lelter Localion Size ( pound-feet)
78 A Engine oil cooler elbow at- 3 s X 234 915 to 13
taching bolt.
8 E Engine oil cooler elbow and 3 1524 915 to 13
housing plate attaching
nut.
CHAPTER 5 Section VI
ST Water pump plate attach- 5 x 5 10 to 15
ing screw,
84 L Water pump plate attach- i x 54 10 to 15
INg screw.
CHAPTER 5—Section VII
8015 Oil pump body cover at- 11X Y 6 to 8
taching bolt.
262
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Location

CHAPTER T—Section [

Baffle to eylinder block at-
taching serew nut.

Inner front support mount-
ing brackets attaching
stud nut (engine assem-
blies 7411599 and 8329.
440 only).

Generator mounting brack-
et attaching stud nut
(engine assembly 8726-
920 only).

Crankshaft center bearing
cap bolt.

Crankshaft front and rear
bearing cap bolt.

Timing gear plate to eylin-
der block attaching
SCrew.

Timing gear plate to cylin-
der block attaching bolt.

Timing gear cover attach-
ing screw.

Timing gear cover attach-
ing screw.

Timing gear cover attach-
Ing screw.

Front bearing cap to tim-
ing gear cover plate bolt.

Flywheel housing front half
to eylinder block bolt.

Flywheel housing front half
to eylinder block bolt.

Flywheel housing rear half
to front half bolt (engine
assemblies 7411599 and
8329440).

Flywheel housing rear h:alf
to front half bolt (engine
assemblies 7411599 and
8329440).

Flywheel housing rear h_alf
to front half bolt (engine
assemblies 7411599 and
8329440).

Flywheel to crankshaft bolt

Transmission  converter
drive flange screws (en-
gine assembly 8726920

only).

g Tarqnd 1..
e ['ImHmf.fﬂc‘)

No. 10-24 20 to 25 ri

As—20

520

s X 2154
16 X 234
M6 X %

"o X 34
Yax 1%
e T
Yix 5%
o x 124
Us x 135
e x 114
3 x 154

3ex 1l

14 x 296
56 X Y6




g.
No.
63

64

61
155
156
155
156
156

o6
o7

155
156

155
156

158

A

o I TQEEQ R

N

)

Ref. leller

Localion

Plate and balancer weight
to hub nut (engine as-
semblies 7411599 and
8329440).

Plate and balancer weight
to pulley nut (engine as-
sembly 8726920).

Balancer hub to crankshaft
bolt (engine assemblies—
7411599 and 8329440).

Balancer weight and pulley
to crankshaft bolt (en-
gine assembly 8726920).

Connecting rod bolt nut___

Oil pan to ecylinder block
bolt.

Oil pan to eylinder block
screw.

Oil pan to eylinder block
screw (engine assembly
7411599).

Oi1l pump strainer support
bracket to oil pan bolt
(engine assemblies 7411-
599 and 8329440),

Oil strainer support to
bracket bolt nut (engine
assemblies 7411599 and
8329440).

Oil pan cover to pan bolt
(engine assemblies 7411-
599 and 8329440).

Flywheel housing seal to
housing bolt (engine as-
semblies 7411599 and
8329440).

Flywheel housing seal to
housing bolt (engine as-
sembly 8726920 only).

Flywheel housing seal to
housing bolt (engine as
sembly 8726920 only).

Cylinder head to cylinder
block bolt.

Cylinder head to eylinder
block bolt (having three
radial line marking).

Cylinder head to eylinder
block bolt (having six
radial line marking).

Rocker arm shaft bracket
to cylinder head bolt.

Rocker arm shaft bracket
to eylinder head bolt.

Us—24

35-24

28 X 2%

28X 124

==
™~ 00

|

0o

g

s on b Y

oo™,

7524

r # o
s X %4

E 2 #
16 X ,34

15 x 417¢

3% x 115

g x 314

Size

T
(pound-feet)

8 to 10

3 to 10
140 to
150

140 to
150

40 to 45
15 to 20

4to6

4 to 6

6 to 8

20 to 30

3 to 4

5 to 10

12 to 15

See par.
136¢(3)
See par.

138
70 to 80

90 to 100

20 to 30

20 to 30
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Fig.
No.

159

97

99

169

167
47
or

48
45

46

45
46
45

44

Ref. letter

JorM

oo lv- R |

AGO 100208

Localion

Rocker arm shaft bracket
stud nut.

Intake to exhaust manifold
stud nut (engine assem-
blies 7411599 and 8329-
440).

Exhaust to intake manifold
bolt (engine assemblies
7411599 and 8329440).

Vaporizer to exhaust mani-
fold stud nut (engine as-
sembly 8726920).

Intake manifold to vapor-
izer stud nut (engine as-
sembly 8726920).

Manifold to eylinder head
stud nut (end).

Manifold to eylinder head
stud nut at clamps.

CHAPTER 7-Seetion II

Starting motor to flywheel
housing stud nut.

Water pump to eylinder
block bolt (engine assem-
blies 7411599 and 8329-
440).

Water pump to ecylinder
block bolt (engine assem-
blies 7411599 and 8329-
440).

Water pump to cylinder
block bolt (engine assem-
blies 7411599 and 8329-
440).

Water pump to cylinder
block bolt (engine assem-
bly 8726920).

Water pump to cylinder
block bolt (engine assem-
bly 8726920).

Thermostat housing to cyl-
inder head bolt.

Thermostat upper housing
to lower housing bolt
(engine assemblies 7411-
599 and 8329440).

0il eooler housing to ther-
mostat housing bolt (en-
gine assembly 8726920).

Oil cooler housing bracket
to eylinder head stud nut
(engine assembly 8726-

920).

e x 1

9%-16

15-20

38x 174

3% x 1%

Sgx 1l

520

Size

Torque
(pound-feet)

20 to 30

20 to 25

20 to 25

20 to 25

6 to 11

25 to 30

15 to 20

90 to 100

18 to 24

18 to 24

18 to 24

18 to 24

18 to 24

18 to 24

18 to 24

18 to 24

33 to 43
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Fig.

No.
40
411

40
41

33
34
33
34
33

33

34

32
173
174
29
30

17

266

o

QSO0 <

Z T 0Qx

e

D

Ref. letler

Localion

Carburetor to manifold stud
nut (engine assemblies
7411599 and 8329440).

Throttle control bracket to
manifold stud nut (engine
assemblies 7411599 and
8329440).

Carburetor to vaporizer
stud nut (engine assem-
bly 8726920).

Oil filter bracket to eylinder
block screw.

Oil filter bracket to eylinder
block bolt.

Oil filter bracket to eylinder
bloek bolt.

Crankecase filler tube brack-
et to eylinder block screw
(engine assemblies 7411-
599 and 8329440).

Crankecase filler tube brack-
et stud nut (engine as-
sembly 8726920).

SPArKDIOE. - e s e

Distributor mounting
clamp bolt.

Oil filter to bracket bolt. _ _

Oil filter to bracket bolt__ .

Generator bracket to sup-
port bracket bolt (en-
gine assembly 7411599).

Generator to bracket bolt
(engine assembly T411-
599).

Generator bracket to cyl-
inder block stud nut (en-
gine assembly 8726920).

Generator to bracket bolt
(engine assembly 8726-
920).

Generator to belt tension
adjusting arm bolt (en-
gine assembly 7411599).

Generator to belt tension
adjusting arm bolt (en-
gine assembly 8726920).

Generator belt tension arm
to thermostat housing
bolt (engine assemblies
7411599 and 8726920).

Air compressor to mounting

base bolt (engine assem-
bly 7411599).

Size
Y524

s—24

e—24

Bxllg

s X 1345

1620

T X 114

3¢ x 1

?AX.?H

34 x 1

Hx1ll

T
(pou‘:f}:ﬂ}
15 to 20

15 to 20

33 to 43

4to6b

20 to 30
20 to 30
3 to4
915 to 13
23 to 27

20 to 30

20 to 30
20 to 30
20 to 3

50 to 60
40 to 50
50 to 60
20 to 30
20 to 30

20 to 30

30 to 40

AGO 10020B



R

No. Ref. letter Location

Q Air compressor belt tension 3¢ x 1
arm to thermostat hoys-
ing bolt (engine assembly
7411599).
S Alr compressor belt tension 3¢ x 74 20 to 30
arm to arm bracket bolt
nut (engine assembly
7411599).
18 K Water pump drive belt idler 34 x 1 18 to 24
bracket to engine bracket
bolt (engine assembly
8329440).
i e Y | Fan-blade to pulley hub &4 x 1 815 to 11
bolt (engine assembly
7411599).
22 D Fan blade to pulley hub 5 x 114 815 to 11
bolt (engine assembly
8726920).

s Torque
Size (Pound-feet)

20 to 30
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APPENDIX
REFERENCES

et T - —

1. Publication Indexes

The following indexes should be consulted frequently for latest
changes or revisions of references given in this appendix and for new
publications relating to materiel covered in this technical manual.

Index of Army Motion Pictures, Film Strips, DA Pam 108-1

Slides, and Phono-Recordings.
Military Publications:

Index of Administrative Publications.. = DA Pam 310-1

Index of Blanis Hormmsa e v s e e DA Pam 310-2

Index of Graphic Training Aids and DA Pam 310-5
Devices.

Index of Supply Manuals—Ordnance DA Pam 310-29
Corps.

Index of Technical Manuals, Technical DA Pam 3104
Bulletins, Supply Bulletins, Lubrica-
tion Orders, and Modification Work
Orders.

Index of Training Publications________ DA Pam 310-3

2. Supply Manuals

a. Destruction To Prevent Enemy Use.
Ammunition Explosives, Bulk Propellants, SM 9-5-1375
and Explosive Devices.

Ammunition and Explosives; Land Mines_ _ SM 9-5-1345

Pyrotechnies, Military and All Types._____ SM 9-5-1370
b. General.

Introduction_ _ _ DS R B ORD 1

c. Repair and Rebuaild.
Abrasives, Adhesives, Cleaners, Preserva- ORD 3 SNL K-1
tives, Recoil Fluids, Special Oils, and Re-
lated Items.
Antifriction Bearings and Related Items._ _ __ ORD 5 SNL H-12
Engine Accessories: Engine Air and Oil Fil- SM 9-1-2940
ters, Strainers, and Cleaners, Nonaircraft.
Engine Cooling System Components, Non- SM 9-1-2930
aircraft.
Engine Fuel System Components, Nonair-
craft. SM 9-1-2910
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.

Lubricating Fittings, Oil Filters, and 0i] F'il-
ter Elements.

S R
Shop Set: Auto Fuel and Electrical System
Field Maintenance.

Shop Set, Contact and Emergency Repair,
Field Maintenance.

Shop Sets, Engine and Power Train Rebuild
Company (Armament) Depot Mainte-
nance.

Shop Sets, Engine Rebuild Company (Auto-
motive) Depot Maintenance.

Shop Sets, Headquarters and Service Com-
pany, Depot Maintenance, Automotive or
Armament.

Shop Sets, Field Maintenance, Automotive,
Basic Set.

Shop Sets, Power Train Rebuild Company
(Automotive), Depot Maintenance.

Soldering, Metallizing, Brazing, and Welding
Materials; Gases and Related Items.

Standard Electrical Components ________

pitiard Hardware. .. .. .. ...

Tool Set, Auto Fuel and Electrical System
Repairman (MOS 3912).

Tool Set, General Mechanic’s (41-T-3534-
30).

General Motors Corporation Model 302__ __

Used in carrier, personnel, full-tracked,
Armored M59.

d. Vehicle.

Group G, List of all Service Parts of Infantry
Vehicle Armored Tracked M59.

Rifle, Self-Propelled, Full-Tracked: Multiple
106-mm, M50.

Truck, Cargo; 215-Ton, 6 x 6, M135; M211;
Truck Dump: 214-Ton, 6 x 6, M215; Truek,
Gasoline, Tank: 215-Ton, 6 x 6, M217;
Truck, Water, Tank: 2¢-Ton, 6 x 6,
M222: Truck Tractor: 2)4-Ton, 6 X 6,
M221: Truck, Shop, Van: 2}¢-Ton, 6 X 6,
M220.

AGO 10020B

ORD 5 SNL H-16

ORD 5 SNL H-13

ORD 6 SNL J-8
See. 12

ORD 6 SNL J-8
Sec. 18

ORD 6 SNL J-9,
Sec. 8

ORD" 6" SN J-9.
Sec. 3

ORD:" 6" SINTT#J=9.
Sec. 2

SM 9-4-4910-J8-13

ORD 6 SNL J-9
Sec. 1

ORD 3 SNL K-2

ORD 5 SNL H+4
ORD 5 SNL H-1

ORD 6 SNL J-10,
Sec. 8

ORD 6 SNL J-10,
Sec. 4

ORD 6 SNL J-16,
Sec. 61

ORD 9 SNL G-280

ORD 9 SNL G288

ORD 9 SNL G-749
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3. Forms

The following forms pertain to this materiel:

DA Form 9-1, Materiel Inspection Tag.

DA Form 9-3, Processing Record for Shipment and Storage of
Vehicles and Boxed Engines.

DA Form 9-68, Spot Check Inspection for Wheeled and Half-
Track Vehicles.

DA Form 9-71, Locator and Inventory Control Card.

DA Form 9-77, Job Order Register.

DA Form 9-78, Job Order.

DA Form 9-79, Parts Requisition.

DA Form 9-80, Job Order File.

DA Form 9-81, Exchange Part or Unit Identification Tag.

DA Form 446, Issue Slip.

DA Form 447, Turn-In Slip.

DA Form 460, Preventive Maintenance ROth‘I’

DA Form 461, Preventive Maintenance Service and Inspection
for Wheeled and Half-Track Vehicles.

DA Form 461-5, Limited Technical Inspection.

DA Form 468, Unsatisfactory Equipment Report.

DA Form 478, Organizational Equipment File.

DA Form 865, Work Order.

DA Form 866, Consolidation of Parts.

DA Form 867, Status of Modification Work Order.

DD Form 6, Report of Damaged or Improper Shipment.

DD Form 317, Preventive Maintenance Service (Sticker- due
date next service).

4. Other Publications

a. Destruction To Prevent Enemy Use.

Explosives and Demolitions . _ . FM 5-25
Ordnance Service in the Field _ FM 9-5

b. General.
Authorized Abbreviations AR 320-50
Basic Arctic Manual = : FM 31-70

Cooling Systems: Vehicle and Powered Ground TM 9-2858
Equipment.

Dictionary of United States Army Terms SR 320-5-1

[nspection of Ordnance Materiel in Hands of TM 9-1100
Troops.

Instruction Guide: Operation and Maintenance of TM 9-2855
Ordnance Materiel in Extreme Cold (0° to
—65° F).

Logistics (General): Unsatisfactory Equipment AR 700-38
Report.
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Lubrication Order: Carrier,
Tracked: Armored, M59
Lubrication Order: Rifle, Self-Propelled, Fyll-

Tracked, Multiple, 106-mm, M56.
Lubrication Order: Truck, 2 2-Ton, 6 x 6, M135,
M211, MZ215, M217, M220, M221, M222.
Military Symbols
Military muning Sebiealal il
Military Vehicles (Ordnance Corps Responsi-
bility).
Ordnance Maintenance and General Supply in
the Field.
Packaging and Packing for Shipment and Storage
of Spare Parts for Military Vehicles,
Preservation, Method of T4 PR

Personnel_. Kull-

Safety: Accident Reponting i g
Techniques of Military Imstruction wh

¢. Repair and Rebuild.

Uneconomically Repairable Ordnance Vehicle

Electrical Equipment (Delco-Remy). ..

Emergency Repair of Cracks in Cylinder Heads,
Cylinder Blocks, Radiators, Fuel Tanks, and
Liquid Containers.

Eeslenps .. ;

Full Armored Infantry Vehicle T59

Instruction Guide: Care and Maintenance of Ball
and Roller Bearings.

Instruction Guide: Welding Theory and Applica-
tion.

L i e e e AR PN A

Maintenance Responsibilities and Shop Opera-
tions.
Expenditure Limits for Repair of Tactical Type
Transport Vehicles.

Multiple 106-mm Full-Tracked, Self-Propelled

Rifle M50. _ %
Operation and Organizational Maintenance: 215-
Ton, 6 x 6, Cargo Trucks M135 and M211;

Dump Truck M215; Gasoline Tank Truck

M217; Shop Van Truck M220; Truck Tractor

M221: and Water Tank Truck M222.
Ordnance Maintenance: Carburetors and Gov-

ernors (Holley).

AGO 10020B

LO 9-7002
LO 9-7222
LO 9-8024

FM 21-30
FM 21-5
TM 9-2800-1

FM 9-10
MIL-P-11443

MIL-P-116C
TM 9-8000
SR 385-10-40
FM 21-6

AR 755-2300-2
TM 9-8627
TB ORD 607

TM 9-1828A
TM 9-7002
TM 37-265'

TM 9-2852

TM 9-2835
AR 750-5

AR 750-2300-7
TM 9-7222

TM 9-8024

TM 9-1826D
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Ordnance Maintenance: Carburetors and Gov-
ernors (Zenith).

Ordnance Maintenance: Materials used for Clean-
ing, Preserving, Abrading, and Cementing Ord-
nance Materiel and Related Materials Includ-
ing Chemicals, Lubricants, Indicators, and
Hydraulic Fluids.

Ordnance Maintenance: Power Brake Equipment
(Midland Steel Products).

Ordnance Maintenance: Vehicular Maintenance
Equipment; Grinding, Boring, Valve Reseating
Machines, and Lathes.

Preparation of Ordnance Materiel for Deep-Water
Fording.

d. Shipment and Lamated Storage.

Instruction Guide: Ordnance Preservation, Pack-
aging, Packing, Storage, and Shipping.

Marking and Packing of Supplies and Equipment:
Marking of Oversea Supply.

Major Items and Major Combinations of Group
G.

Army Shipping Doeument - - s s

Preservation, Packaging, and Packmg of Mili-

tary Supplies and Equipment.

Protection of Ordnance General Supplies in Open
Storage.

Standards for Oversea Shipment and Domestic
Issue of Ordnance Materiel Other than Am-
munition and Army Aircraft.

TM 9-1826C

T™ 9-1007

TM 9-8601

TM 9-1834A

TM 9-2853

TM 9-1005
SR 746-30-5
TB 9-0SSC-G

TM 38-705
TM 38-230

TB ORD 379

TB ORD 385
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INDEX

Bming pilot. (See Pilot bearing.)

Eelt, dnve. (See Drive belts.)

Dmm;btmn_ ....................................

and gear:

ressor, air. (See Air compressor.)
' rod and piston:
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Balancer, crankshaft. (See Crankshaft pulley and balancer. )

! Bmga, camshaft. (See Camshaft and bearings.)
mermg'a connecting rod. (See Connecting rods and bearings. )
Bearings, crankshaft. (See Crankshaft and bearings.)

-

Inapecl:mn e A S R B B
Repalr and rebuild standards .....................
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Connecting rods and bearings—Continued

Inspection.

Installation_ .

Removal

Repair. __

Repair and rebuild standards
Cooler, oil. (See Oil cooler.)
Cooling system, description.
Crankease filler and tube:

Inspection._

Installation.

Removal
Crankcase ventilator valve:

Inspection.

Installation_

Removal
Crankshaft and bearings:

Desecription. .

End play check.

Inspection and repair

Installation_

Removal . e

Repair and rebuild standards
Crankshaft and gear;

Gear installation

Gear removal. G
Crankshaft pulley and balancer:

Assembly_________

Disassembly_ .

Inspection__ __

Installation___

Removal  _.

Cylinder block:

Assembly__ _

Cleaning . __

Description__ _

Disassembly_

Inspection and repair_ . _ .

Repair and rebuild standards
Cylinder head and valves:

Assembly . __

Desecription._

Disassembly

Inspection and repair._

Installation__ ___ __

Removal_ ____ _
Repair and rebuild standards_ _

Lata, tabulated. .o - - S Lo b E I T A%
Deep water fording controls (engine assembly 8726920):

Assembly___

Disassembly .

Inspection._. il .
Installation_ . ________. 2
Removal_ ____.
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Deseription of engine assembly
Differences among models
Distributor, ignition. (See Ignition distributor.)
Drive belts:

Inspection

Installation_

Removal_ S :
Dynamometer run-in procedures

Exhaust manifold. (See Manifolds.)

Fan blades:
Inspection and repair
Installation._
Removal _ .
Repair and rebulld atandards
Field and depot maintenance allocation _
Filler, crankecase. (See Crankecase filler and tubes.)
Filter, oil. (See Oil filter.)
Flywheel and housings:
Deseription_ _
Flywheel inspection_____ e e RS SN P
Flywheel installation_______________ ;
Flywheel removal . _ . ________.
Housing front half installation
Housing front half removal
Housing inspection_ . _ .
Housing oil seal installation __
Housing oil seal removal . : &AL AR
Housing rear half m%tallatmn ( ﬁnali_
Housing rear half installation (for checkmg)
Housing rear half removal .
Repair and rebuild standards (ﬂywheel)

Repair and rebuild standards (housing rear half) _________ R
Transmission converter drive flange replacement (engine

Bl B726920). oo o e ool iianaaan
Forms, records, and reports__. .. ... . .. ...

Paragraph  Page

4
6

iy }a
165

23
171

e D ) k) oo 113
X 127
Al 09
126

61
115
136

48
167
126

21
188
189

114

Gears, timing. (See Camshaft and crankshaft gears.)

Generator and mounting bracket:
Installation_ . . i
g L R S S K

Governor lines:

TR T R S W L el

Head, cylinder. (See Cylinder head.)
Housing, flywheel. (See Flywheel and housings.)

162
26

156
32

Idler, drive belt. (See Water pump drive belt idler assembly.)

Ignition distributor:
IRstallation. - . - c--ecmmesmmmmmmm -
T SRR SR IPSLEL LL

Improvised tools. . .- - -- B A AR S A

Inspection methods_ . .- - e
Intake manifold. (See Mamfnlds )
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Maintenance alloeation_____ .. ____ I e

Manifolds:
Assembly. ... _.

) P 11 R S SR AL R Ve 11
Deseription. e N A e L R T e R

Disassembly . _ .

Inspection. .

Installation._

Removal

Repair ke

Repair and rebuild qtandardq :
Motor, starting. (See Starting motor.)
Mounting bracket.

Oil bypass valve (engine assembly 8726920):

Assembly .
Cleaning and mspectlon
FIBRREIDONL . o s ot o= o
Disassembly. .. .. ..__._ SRRy < o
Installation.
Removal .
Repair and rebu1ld qtandards

Qil cooler (engine assembly 87‘?’6920}
AREBTITR I S o s e I e
Cleaning and inspection_ _
Deseription_ ST
IRV e ) o) by i e Salile s wa Bl I
Installation_ . . S ksl Do R ey S o
Removal . _ . it D

Oil filter:
Ipstallation, - oo .. bt
Removal_ ______. B, e

Oiling system deseription______ RIS/ T

Oil pan:

Glaanmg o e
B 012 ) 07701 {0 1 DO ey A ORI o o g g e S
Installation S oo o tys e av AT

ROMOVAlL = i e ahgnate & Sis
Oil pump:

Assembly____. E |

Cleaning, inspection, and repalr

1Deerplion e s s n s

Disassembly_ __________.

Installation________.

REmOval L R e e
Repair and rebuild Htanddrda
Oil seal, flywheel housing:

tnatallafiors s o it THREES IO T S
Removal=-- - s L asis sl i Jae Sl
Oil seal, timing gear cover, replacement_ . _____.

Pan, oil. (See Oil pan.)
Pilot bearing:

1B 511 | F750 o) o O R Mo iy v i e 7 clsrl
Remova] ot e taess e N R
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(See Generator and mounting bracket.)
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Pins, piston. (See Pistons, pins, and rings.)
Pistons, pins, and rings:
Assembly_______.

sanmEL L s i
Desecription________
Bnsassembly. . .. ..
Identification of pistons : g
R R T A
Installation. S :
Piston and ring fitting b gt
Removal g RO,
L R "
Repair and rebuild standards. ! iy i
Plate, timing gear. (See Timing gear plate.) i
Plates, serial number . S LR e T
Preparation for storage or shipment o T

Pulley, crankshaft. (See Crankshaft pulley and balancér.)
Pulley, idler. (See Water pump drive belt idler assembly.)
Pump, oil. (See Oil pump.)

Pump, water. (See Water pump.)

Rings, piston. (See Pistons, pins, and rings.)
Rocker arms, valve. (See Valve operating mechanism.)

B I R e g S e B e v e el
Seal, oil. (See Oil seal, flywheel housing and il seal, timing gear.)
Sending unit, oil pressure gage:

Baspeetion: . . ... ... R R e i I e S :

L e R S L A AN

Removals oo L. o P o N S ) A AN i
Sending unit, water temperature gage:

R IR BT B St i il ey S e b e G e e

Installation. ___ AR IR T e R L AR S R o i

130 T S A R VI 0 e R oA S DR AR
U v e e O A TN R S e P S
Spark plugs:

ey o g D T AT R o e e N S S M

Installation ... .. ..ll._. S S S AR g Sl iy

R B e e o s ke i Ry b
Special tools and equipment. . . ... .. ... ... _. bR i 6%
Starting motor:

R B e L L L B L i s o i i v o -

0 AR SR s e R R S

Tables:
Engine mechanical troubleshooting (table IV)_ ... ... ...

Engine operation troubleshooting (table I1T). ... ...

Engine run-in schedule (table V). - oo - v ccmcme -
Improvised tool for field and depot maintenance (table IT) . .

Special tools and equipment for field and depot maintenance

Mebulated data. .. ccovoooo- s e A R R R
Test and run-in of rebuilt engine._ - - _ - e cmccemncemm o
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Thermostat:
INEDBCEION. - s s damnsn as ah 97 123
BV 370 o To) y e e Sy Sty s e ST R VR 1496 212
L o i R e ths S A i R et
Thermoswitch, engine hlgh temperature (engine assembly
8329440):
Inspection. . ... 2 G e SR 98¢ 124
Installation. . . _ P Ry S TR AR RN AL (NS P O M 4 S D) 149 212
L ik ) e R R S R R e MU AT 39 62
Throttle controls, carburetor. (See Carburetor thruttle controh )
Timing gear cover:
Inspection. 109 146
Installation. 125 174
Oil seal replacement 109¢ 146
Removal _ _ 55 84
Timing gear plate:
Inspection . % 109 146
Installation_ 3 | 2 122 169
Removal __ R L L N e SN TN 58 87
Timing gears. (See Camshaft and erankshaft gears.)
Tools-and aquipment; specials (i -0 s Sl o SR 11 16
Tools, improvised . . _ ___ A S St 12 20
Torque wrench, specifications Tt 191 262
Troubleshooting (tables III and IV)._ S b 21
Valve, crankecase ventilator. (See Crankease ventilator valve.)
Valve, oil bypass. (See Oil bypass valve.)
Valve operating mechanism:
Aseseobly.. e Yo 139 205
Description. . 2N 4 Sy : 4h D
Disassembly 2 416 T2
Inspection__ . e | ! | 103 131
Installation__ __ o Sl A 140 207
Removal . ______ = 45 70
Repair and rebuﬂd ‘?.tandards_ e 181 2561
Valve timing cheek . ___ . e el i 141 208
Valves, intake and exhaust. SFP Cylmder head and valves )
Water pump:
Aggemply. m oo s . ST B I SR 86 110
Cleaning and 1nt;pectmn BRI 85 109
Desecription. . . 23 PR S R PP 83 104
Disassembly . 84 106
Installation._ 149a 212
Removal 39 62
Repair and rebuild standards 177 246
Water pump drive belt idler assembly (engine assembly 8329440):
Assembly __ X 66 94
Cleaning and mqpectmn . 65 93
Deseription._ R N AL SR AR a T A e 63 92
Disassembly _ 64 92
Installation_ s BRI e 164 229
Removal  __ : Ny e 24 33

Repair and rebuild standards . __
Wrench, torque. (See Torque wrench qpemﬁratmnq )
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BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:
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General, United States Army,

OFFICIAL:
HERBERT M. JONES, g

Major General, United States Army,
The Adjutant General.

THOMAS D. WHITE,

OFFICIAL: Chief of Staff, United States Air Force.
i lac TARR.

Colonel, United States Air Force,
Director of Administrative Services.

DISTRIBUTION:

Active Army:
USASA PMST Sr Div Ord Unit
CNGB Gen Depot
Technical Stf, DA Ord See, Gen Depot
Ord Bd Ord Depot
USCONARC Port of Emb (0OS)
US ARADCOM Army Terminal
OS Maj Comd Trans Terminal Comd
Log Comd OS Sup Agey
MDW Ord PG
Armies Ord Arsenal
Corps Ord Ammo Comd
Div Ord Proc Dist
Ord Gp Fld Comd, AFSWP
Ord Bn Mil Dist
Ord Co MAAG
Ft & Camp Mil Mis
Sve College JUSMAG (Greece)
Br Sve Sch JBUSMC

NG: State AG; units—same as Active Army.

USAR: None.

For explanation of abbreviations used, see AR 320-50.

+# U. 8. Government Printing Office: 19568-—458347

279

AGO 10020B










. Wu._..u:.w P e A

i g T .. T i 1 = " . .....1... ........ ] e W 3 AN .. Y s gl ...... " oy X e o o ..u...r__.. . -2 .
. o IR y. S N o Do e g Sl

Cim T e ! oy x = ’ e
e 1 g L ¥ e I P L. i!..e..rn.. __.ﬂh..h.....n o A e g : o -

T e



	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257
	258
	259
	260
	261
	262
	263
	264
	265
	266
	267
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282

