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ENGINE ASSEMBLY (COMPLETE)

REMOVAL

06243

5 Brac ket Assemb ly
6 Wa sh e r, F ibe r (Thin)
7 Mo unt Ext ensi on
8 Nut, Brocket t o Ext e ns io n

---" 0

- - - - --- -- .
--- - - - - - - 0
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Figure 3. Engine Support Bracket · Rear

(])-----

14. Li ft eng ine from mounts and move as far for ward as
poss ibl e .

15. Shi ft engine at s l igh t angle and di s connect exhaus t
pipes from muffler co uplers .

16. L ift engine up and ba ck to remove from vehicle.

b. Electric start model
(l) Remove battery.
(2) Two (2) stator leads (yellow/ red) from re ctifier.
(3) Large leadfs) (yellow) from starter mot orfs ).

5. Remove wiri ng harn ess from retaining clip on blow er
backplate and move harness and switches tow ard front
of vehicle. (Figure 1)

6. Remo ve wiring harness from 2 retaining cl ips on for­
ward edge of chassis . (Figure 1)

7 . Remove taillight wiring harness from 2 retainin g clips
on a ir duct assembl y. (Figure 2)

8. Disconnect fuel line from fuel pump inlet.
9 . Dis conn e ct throttle core wire from anchor on carbure to r

and remove core wire . (Figure 2)
10 . Disconnect cable assembly from thr ottle le ver on

handlebar .
11. Remove 4 mounting s cr ews and nuts from engine mounts .
12. Remove plastic retainers which hold wiring harness

a nd control cables to steering support a s s embly .
13. Remove clevis pins/bolts from steering support (one

on each si de) an d tip steering support as far forward
as po ssible. (Figures 1 and 2)

NO TE : On 250 models, remo ve two (2) muffler coupli ngs
(muffler to exhaust pipes), loosen muffler hold-down
strap and s lide muffler toward rear of ve hicle .

1 Sc rew, Bracke t to Extens ion
2 Washer (Sma ll 00)
3 • Washer (L a rge 00)
4 - Washer , Fi be r (Th ick)

Figure 1.

Engine Remova l

~~
Throttle ...... Variable Speed
Cable ' Belt

Figure 2. Engine Removal

1. Rem ove da s hboard as described in Sect io n 2 "Chas­
sis" - Part F .

2. Remove va riable s p eed drive belt as outl ined in
Sect ion 2 " Chass is" - Part B .

3. Remove ignition cover. (Figure 1)

4 . Disconnect the foll owing e lectric al conne c tions :
a . Manual model

(1) Trig ger coil lea ds (brown, brown/white and
braided ground wire) from s wi tch box.

(2) Stator leads (re d , white and blue) from switch
box.

(3) Large, blac k gro und wire from blo wer housing.
(4) High tension le ads from spark pl ugs .
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INSTALLATION

06244

Figure 4 . Engine Support Bracket - Front

CAllTION: DO NOT over-tighten set screw in
core wire anchor, or core wire can be damaged.

mounting hardware in place (items 3-6 in Figure 3 and
and items 6-7 in Figure 4), lift and align rear engine
support bracket with rear mount extensions and engage
front support bracket on engine mount screws.

4. On 250 models, slide muffler forward, install 2 muffler
clamps (exhaust seal and sealing ring in place) and
tighten couplings and muffler hold-down strap.

5. Install hardware for mountin g support brackets to
chassis in th e orde r shown in F igure s 3 and 4. Refer
to torque specifications in Section 8 "Specifications" .

6. Secure steering support to chassis with clevis pins /
bolts.

7. Conne ct throttle cable to lever on handlebar.
8. Install throttle core wire . Remove all slack from core

wire and secure in anchor on carburetor.

9. Connect fuel line to fuel pump inlet.
10. Conne ct large. black ground wir e to blower housing.
11. Se cure all e lec trical co nnec t io ns and insulate with

Liquid Neo pre ne (C-92-25711-1).
12. Pl ace wiring harnesses in their respe ctive retainin g

clips . (Figures 1 and 2)
13. Re install ign it ion co ve r.
14. Reinstall variable speed belt as outlined in Section

2 "Chass is " - Part B.
15 . Install dashboard as described in Section 2 " Chassis"

- Part F.
16 . Replace plastic retainers which secure wiring harness

and control cables to steering support.
17 . Connect high tension leads to their respective spark

plugs (No.1 toward blower).
18 . Check timing and adjust and test as outlined in Sec­

tion 3 "Ignition and Electrical Systems " - Part C.

5 - Bracket As sembly
6 - Washer, Fiber (Thin)
7 - Washer (Special)
8 - Screw, Bracket to Chassi s

---~0

1 - Nut, Bracket to Chossi s
2 - Washer (Small 00)
3 - Washer (Large 00)
4 - Washer, Fiber (Thick)

1. On 220 mod els, apply Exhaust Sealer (C-92-55004Al)
to exhaus t pipe extens ions , connectors and muffler
in le ts , as outlined in Se ction 7 "Miscellaneous" - Part
B.

2. Place engi ne assembl y on vehicle , moving i t · as far
forward as pos sibl e. Do not engage front support
bra ck et on engine mount s cr ews at this tim e. Shift en­
gine at a s l ight angle ~d connec t exhaust pip es to
muffler couple rs .

3 . With exhaus t sy s te m parti all y engaged and proper

...----------l~

SHORT BLO CK REPLACEMENT

GENERAL

The section covers removal and installat ion of engine
components for replacement of a complete short block.
Refer to short block rep air sectio n for repair of any interna l
components .
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CLUTCH BELL, FLYWHEEL and STATOR

REMOVAL

F igure 3. Remov ing Flywheel Stud

04483
Figure 4 . Remov ing Flywhee l from Cranks haft

b. Thread second nut onto stud until it jams against
the first nut .

c. Use 2 wre nche s to tighten the second nut against
the first.

d. Hold flywhe el with Flywheel Holder (C-91-45246),
place wrench on inner nut and turn stud counter­
clockwise to remove .

6. Place Flywheel Plu g (C-91-54071) into center of fly ­
whee l sh a ft. T hread 5/ 8 x 18 s crew (C -IO-53970 part
of Clifl Former T ool C-91-53971A 1) into flywheel shaft.

7. Hold flywheel with flywhee l ho lder and tighten screw
until flywhee l sna ps loose from crankshaft. Remove
flywheel and s crew. (F igure 4)

8. Remove igniti on stator by taking out 4 mounting screws.
9. Furt her dis assembl y of cl utch be ll is outlined in

Section 2 "Chassis" - Part C.

1. Remove grease fitting from flywheel stud . (Figure 1)
2. Hol d flywheel with flywhee l holder (C-91-45246) and

remove flywheel nu t a nd washe r.

Sliding
Sheave

04490

Figure 2. Loos'ening Clutch Bell from Flywheel Shaft

4. Push sliding sh eave in slightly and remove clu tch bell
key from flywheel shaft. Remove thrust washer (on
sliding sheave), sliding sheave, return spring, spring
retainer cup and idler bearing fr om flywhee 1.

5. Remove flywhee l stud with a suitable s tud remo ver or ..
a . Thread one nut (~ x 20) onto stud until it is against

the flyw heel shaft. (F igure 3)

04494

Figure 1. Removing Grease Fitt ing from Flywheel Stud

3. Place Thread Protector (C-91-54360) ove r flywheel
stud. Install Un iversal P uller (C-91 -25733A2) on cl utch
be ll. Hold fly wheel with flywheel holde r and ti ght en
center s crew of puller until cl utch be ll snaps loose
from flywheel sh aft. (Fi gure 2)
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INSPECTION

1. Check ring gear of flywheel for chippe d or broken teeth.
2. Check clutch bell as outlined in Section 2 "Chassis"

- Part C.
3 . Check idler bearing for rough operation and /or excess

play between inner and outer races .
4. Che ck stator as outlined in Section 3 "Ignition and

Electrical Systems".
5. Replace all damaged parts .

INSTALLATION (Figure 5)

8 - Clutch Return Spring
9 • Spring Cu P

10 - Idler Bearing
11 - Flywheel Key
12 - Flywheel
13 - Screw
14 • Lockwasher
15 - Staror06176

\ I

1 - Grease Fitting
2 - Nu t
3 - Washer
4 - Stud
5 - Clutch Bell
6 - Th rust Washer
7 - Sliding Sheave

Figure 5. Clutch Bell, Flywheel and Stator

Figur e 6 . Installing Cl utch Clamp

•Clutch ----i'----:~"Clamp

Install

Kev ,,-=

1. Re insta ll s ta tor. Pass stator leads behind engine
mounting place, then down along air du ct assembly.
P la ce s ta tor leads in harness retaining clips, as
shown in F igure 3 .

2. Apply Lo ct ite Type "A" (C-92-32609) to threads of
fly wheel stud. Install stud in crankshaft.

3. P lace flywheel on crankshaft. Be certain that crank­
sha ft key enga ges keyway in flywheel.

4. Pla ce idler bearing, spring retainer cup (cup
toward sliding sheave), return spring and sliding
sh ea ve on flywhee l shaft. (Figure 5, items 7-8-9-10)

5. Pus h in s l id ing sheave and install Clutch Clamp (C­
92-54702)

6. P lace thrust washer on sliding sheave . Install key in
fl ywheel shaft. (F igure 5, items 6-11)

7. Place clutch bell on flywheel shaft. Be sure that fly ­
wheel key engages keyway in clutch bell.

8. Thread nut on flywheel stud. Hold flywheel with fly ­
wheel holder and torque nut to "Specifications", Sec. 8.

9. Remove clutch clamp by pulling straight up.
wheel holder and torque nut . Refer to Section 8 " Speci­
fi cations" .

9. READ WARNING, following! Remove clutch clamp by
pulling straignt up.

10. Reinstall grease fitting into end of flywheel stud.

WARNING: KEEP HANDS from between sl iding
s heave and clutch bell when removing clutch clamp.

5A-4 - ENG INE MECHANICAL 870



MOUNTING BRACKETS, EXHAUST PIPES and

AIR DUCT ASSEMBLY

REMOVAL

1 . Remove spark plug.
2. Remove screws and lockwashers which fasten engine

mount plate to crankcase. (Figure 1)
3. Remove engine mount plate and front and rear support

brackets as an assembly.
4. Remove lower engine shroud. (Figure 1)
5. Place en gine ups ide-down on bench for further dis­

assembly.
6. Loosen exhaust pipe clamps and slide clamps from

hangers.
7. Remove exhaust pipes and gaskets from cylinders.
8. Remove air duct and exhaust pipe hanger screws from

crankcase. Lift air duct from powerhead assembly.

F;.u<e 1. Mount;n. Plnte nnd Breckers~

Lower
Engine
Shroud

Engine Mount
Plate Screws

04555

INSPECTION

1. Clean and inspect all parts for damage.

2. Replace air duct sealing strip and gasket , if cut or
damaged.

3. Inspe ct rubber engine mounts (in front an d/ or rear
support bracket) and replace if necessary. Ru bbe r
mounts are a press fit in support brackets.

4 . Us e new exhaust pipe gaskets.

IN STALLATION

1. Place air duct assembly on crankcase. Position ex ­
haust pipe hanger on air duct assembly. Secure both
assemblies to crankcase with lockwashers and screws .

2. Install new exhaus t port gaskets and position ex­
haust pipes on cylinders.

3. Secure exhaust pip es to cylinders.
4. Slide exhaust pipe clamps over hangers and tighten

screws.

NOTE: (220 Only) Before installing exhaust pipe
extensions , clean all joints with lacquer thinner,
carbon te trachloride or another greas eles s solvent.

87 0

Use sandpaper to roughen surfaces at joints. Apply
Exhaust Sealer (C-92-SS004-1) to OD of both ex haus t
pipes. Slide extension pipes on exhaus t pipes. For
best results , Exhaust Sealer should be allowed to set
for 24 hours before engine is run.

5. Turn engine over and set on air duct assembly.
6. Install lower engine shroud. (Figure 1)
7. Install engine mount plate and front and rear s upport

brackets on air duct and crankcase . Secure with lo ck ­
washers and screws and torque to specifications.

E NG I N E ME CHANICAL - 5 A -5



FAN HOUSING and FAN

REMOVAL

1. Remove fan housing cover. Disassembly of rewind
starter is covered in Section 6 "Starters" - Part A.

Blowe r
Housing _____
Assembly

04551

Figure 1. Fan Component Location

2. Remove fan assembly as follows: (F igure 2)
a. Hold flywheel with Flywheel Holder (C-91-45246)

and loosen screw (5 or 6 turns) that holds fan as­
sembly to crank shaft.

NOTE: Fan retaining screw must be left in to serve
as a cranks haft plug for the puller.

b. Remove 2 starter ratchet screws and install Fly­
wheel Puller (C-91-24695A2).

04552

Figure 2 . Removing Fa n Assembly

5 A - 6 - ENGIN E MECHANI CA L

c. Hold flywheel with flywheel holder and operate
puller until fan assembly loosens from crankshaft.

d. Remove puller from fan assembly.
e. Remove screw and washer from crankshaft and remove

fan assembly.
3. Remove upper and lower engine shroud. (Figure 1)
4. Remove fasteners, engine support to fan housing. (Fig­

ure 2)
5. Remove fasteners which hold rear engine support to air

duct.
6. Remove fuel pump from fan housing.
7. On "E" or "ER" models, it will be necessary to re­

move starter motorfs) as follows:
a. Remove 2 screws that hold front starter motor mount­

ing bracket to crankcase.
b. Remove screws which fasten front mounting bracket

to starter motorts).
c. Remove front mounting bracket from starter motorfs) .
d. Remove screws which fasten rear starter motor

mounting bracket to fan housing.
e . Remove starter motorfs) and rear mounting plate

from engine.
8 . Remove choke cable from bracket on manifold and

disconnect inner wire from choke lever.
9. Remove nuts and washers which fasten fan housing

to end cap studs . (Figure 3)

'.

04492

Figure 3. Engine Supports

10. P ull rear eng ine s upport aw ay from fan ho us ing , as
shown in Figure 3, an d re move fan ho using .

11. Re move tr igge r coil assembly by removi ng 2 screws
tha t fas ten as sembly to fa n housing.

870



INSPECTION

\

L Clean all parts and inspect for cracks or other damage. 2. Replace all damaged parts.

INSTALLATION

L Place shim and trigger coil assembly in fan housing
and secure with 2 screws, (Figure 2)

2. Place fan housing on end cap studs and secure
with lock washers and nuts. Do not tighten nuts at this
time.

3. Secure front and rear engine support brack ets to fan
housing with screws and nuts. Torque screws to
specifications.

4. Secure rear engine support bracket to air duct with
screws and nuts.

5. Torque fan housing mounting nuts (to end cap studs)
to specifications.

6. Install upper and lower engine shroud.

NOTE: Make sure that crankshaft key engages keyway
in fan assembly.

7. Install fan assembly on crank shaft.

8. Place washer on screw (step toward crankshaft) and
thread into crankshaft. Hold flywheel with Flywheel
Holder (C-91-45246) and torque to specifications.

9. Reinstall starter ratchet screws.
10. Check air gap between magnet in fan assembly and

pole shoe in trigger assembly. Refer to Section 3 "Igni­
tion and Electrical Systems" - Part C, for trigger coi l
adjustments and timing procedure.

Ll . Place fan housing cover on fan housing and secure
with screws and lock washers. Torque screws to speci­
fications.

12. On "E" and "ER" models, install starter mot orfs ) and
mounting brackets as follows:
a. Place starter motorfs) and rear mounting bracket on

engine and secure to fan housing.
b. Slide front mounting bracket on starter motorfs)

(drive end) and fasten to crankcase.
c. Install front mounting bracket on starter motorfs ),

13. Reinstall fuel pump to fan housing.

SHORT BLOCK REPAIRS

This section covers repairs which can be completed on
the basic short block. To remove engine components prior
to short block repair-s, refer to preceding section.

MANIFOLD and REED BOX

REMOVAL

NOTE: To remove manifold and reed box assembly,
engine need not be removed from the vehicle.

1. Re.move fuel pump from fan housing. plate.
2. Disconnect fuel line from carburetor elbow (inlet).
3. Separate fuel pump, gaskets and diaphragm from mount-

ing block .
4. Remove impuls e hose from 90 0 elbow in mounting block.
5. Remove throttle return spring.
6. Disconnect throttle and choke control cables from

carburetor.
7. Remove nuts and lockwashers from crankcase studs.
8. Remove control cable bracket and manifold/carburetor

assembly from crankcase.
9. Remove carburetor from manifold.

10. Remove ree d box and plate from crankcase .
n. Sepa-rate reed box from ree d box plate. (Figure 1)
12. Separate reed clusters and reed stops from re ed box.

870

06177

Figure 1. Reed Box and Reed Box Plate
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INSPECTION

1. Repair procedure for carburetor and fuel pump are
found in Section 4, "Fuel System".

2. Check for chipped, bent or damaged reed clusters.
DO NOT bend reeds to obtain proper setting. Bending
may caus e leakage or eventual breakage.

3. Check for wear on face of reed box (indentations).
Replace box if indentations from reed clusters are pre­
sent.

4. Replace all gaskets during reassembly.

INSTALLATION

1. Coat reed cluster with oil. One side has a slight burr
at the edges of reed cluster. Burr MUST face up (away
from reed box).

2. Place reed cluster and reed stops on reed box.
3. Appl y Loctite Type "A" (C-92-32609) to threads of

reed stop screws and thread into reed box. Torque
screws to specifications.

06172

Figure 2. Reed Cluster Opening

4. Che ck reed cluster opening . If reeds have an opening
in exc es s of .008" , reed cluster must be replaced.
(Figure 2)

5. Check reed stop setting which must be 7/32", (Figure
3)

6. Place gasket on reed box plate and reed box on top of
gasket.

7. Apply Loctite Type "A" to threads of reed box screws
and secure reed box to reed box plate . Torque screws
to specifications.

5A-8 - ENGINE MECHANICAL

8. Install reed box and plate in crankcase.
9. Place gasket and carburetor on studs III manifold and

secure with lockwasher and nuts.
10. Place manifold /carburetor assembly and gasket on

crankcase studs. Place control cable bracket on upper
2 (flywheel side) crankcase studs.

I I. Secure with lockwashers and nuts and torque nuts to
specifications .

12. Connect throttle and choke control cables to carburetor.
13. Connect throttle return spring.
14. Connect impulse hose to the 90 0 elbow on the fuel

pump mounting block.
15. Assemble fuel pump, gaskets, diaphragm and mounting

block. Secure assembly to fan housing.
16. Connect fuel line to carburetor elbow (inlet).

]"

06171

Figure 3. Reed Stop Opening 7132"

870



CYLINDER ASSEMBLY

REMOVAL

1. Remove cylinder retaining nuts.
2. L ift cylinders from crankcase assembly. Care should

be taken so that cool ing fins on cylinder are not dam­
aged.

Engine
Shroud
Mounting

Stud '\...

F; g••• 1. Cyllnd., A...mbly - lnte ke Sid••

CYLINDER SLEEVE REPAIRS

No.1
Cylinder

I

06170

Repairs to cylinder sleeve depend up on amount of wear
present. If inspe ction re vealed th at cyl inde r sleeve was
slightly worn, hon in g ma y clean up the cy linde r. If not,

cylinde r should be bored to next s mallest oversi ze dia­
meter that will resurface the sleeve .

HONING

1. Follow hone manufactur er's recommendations for
hone's correct use , cleaning and lubrications for use
of hone, proper cleaning and lubrication during honing.

2. Occas iona ll y , during honing operation, cylinder bore
should be thoroughly cleaned and piston selected for
individual cylinder and checked for correct fit.

3. When finish honing a cylinder bore, move up-and-d own
at a sufficient speed to obtain very fine uniform surfac e
finish marks in a cros s -hat ch pa ttern of approximately
45 0 to 65 0 included angle. Finis h marks should be
clean but not sharp, free from imbe dded particles and
torn or folded metal. (Figure 2)

4. Thoroughly clean cylinder bores with hot water and
detergent. Scrub well with stiff bristle brush and rinse
thoroughly with hot water. It is necessary that a good
cleaning operation be performed. If any abrasive materi­
al is allowed to remain in cylinder bores, it will rapidly
wear new rings and cylinder bores. IT bearings are
lubr icated by contaminated oil, bores should be swabbed
several times with light engine oil and clean cloth and
then wiped with a clean dr y cloth. Cylinder should not
be cleaned with kerosene or gasoline.

870

•

06168

F igure 2. Honing Cyl inder
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INSPECTION

Welch Plug

1. Hone cylinder to clean up any score mark s or scuffs in
cylin der bore.

2 . Measure piston diameter with a micrometer at center of
piston sk irt .

3. Measure cylinder sleeve diameter with an inside micro­
meter at approximate center of sleeve. (Figure 3)

4. Subtract piston diameter from cylinder bore diameter to
det ermine "piston to bo re clearance".

S. If clearance exceeds .010" after honing, replace parts or
bor e cylinder oversize .

6. Inspect welch plug. (Figure 3)

NOTE: If a blown cyli nder gasket is encountered, it may
be the result of crankcase distortion around cylinder studs.
If disto rtion is fou nd, counte rsink a relief area 0/16"
oversize, 1/16" deep} on cy linder mounting holes. (Figure
3)

Figure 3. Checking Cylinder
06169

CYLINDER BORING

1. Carefully follow ins tru ctions furnished by manufacturer
of the boring eq uipme nt .

2. Replacement pistons are available in .0 15" oversize.
Bore and finis h hone cylinder to dimensions shown in
following chart.

.015 OVERSIZE CYLINDER/ PISTON DIMENSIONS

Model
P iston Sk irt Cy l inde r Bore Sk irt

Diame ter Diame t e r C learance

220 2.508-2.506 2. 515-2.514 .006"-.009"
250 2.63 1-2.633 2. 639-2.640 . 0045"-. 0075"

INSTALLATION
1. Coat cy linder s leeves and pis to n rin gs

with oil before ins talling.
2 . Place new cylinder ga s kets on crank­

case as shown in F igure 4. Install
cylinder exhaust port s to r ight of
engine when viewed from fan s ide.

3. Insert piston and ri ngs int o cy l inde r.
(Figure 5)

4. Secure cylinder to cran kcase studs
with 4 nuts . Torque nuts to 350 in.
Ibs. with Torque Wrench (C- 91-25666)
and Torque Wrench Adaptor (C-91-547 51).

5. Rotate crankshaft unt il p is ton rin gs
can be viewed thru exhaust por t.

NOTE: Che ck for broken rings.
Depr ess ring, If ring is broke n, it
will not "spring" back whe n de pressed.

Figure 4. New Cylinder Gasket~
on Crankcase ~

SA- lO - ENGIN E MECHAN ICAL 1272Rl



PISTON and RING ASSEMBLY

REMOVAL
1. Remove cylinder as outlined and remove piston rings

with Piston Ring Expander (C-91-24697L (Figure 1)

06 17 3

Figure 1. Removing/Installing Piston Ring

2. READ WARNING, following! Remove piston pin lock
rings with Lock Ring Tool (C-91-52952Al).

WARNING: Safety glasses are recommended when
removing lock rings.

3. Rotate crankshaft until piston is at TDC. Remove piston
with Tool C-91-54453Al. (Figure 2)

NOTE: Be careful (when pin emerges from piston) that
29 needle bearings and two washers are caught
in hand. Place a rag around connecting rod to leeep

foreign objects from entering crankcase.

Remove
Piston
Pin

06174

Figure 2. Positioning Piston Pin Tool

CLEANING and INSPECTION
1. Replace scored or damaged pistons .
2. Inspect piston ring grooves for wear, burn and distor­

tion . Install new piston rings, unless old rings are
free from cracks, burns, carbon or other abnormal wear.
Locating pins prevent rings from rotating.

3. Clean out piston ring grooves thoroughly, using reces­
sed end of broken ring.

4. Clean carbon and varnish deposits from top sides of
piston with soft wire brush or carbon remover solution .

870

When wire brushing top of piston, do not burr or round
machined edges.

5. Gum, varnish and softer carbon deposits can be remov­
ed by soaking in a carbon remover solution.

6. Piston skirt can be polished with crocus cloth to re­
move burrs .

7. Piston pins are not sold separately because of slight
variation in sizes and correct "fit" to piston.

8. Inspect piston pin needle bearings as outlined in "In­
spection, Connecting Rod", following.

ENGINE MECHANICAL - SA-II
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INSTALLATION

1. Use Pis ton Pin Tool (C-91-46739A2) to assemble pis ­
to n to co nnec t ing rod.

2. Slide one bearing retaining washer on tool sleeve.
3 . Coat s leeve with s ma ll amount of New Multipurpos e

Lubricant (C-9 2-49588) to hold ne edle bearings (29).
4. Place bearings around sleeve, then insert assembly

into race of co nnec t ing rod. (Figure 3)

06175

Figure 3. Placing Bearing Assembly in Connecting Rod

5. Place opposi te bearing locating washer on rod. Hold
in place with small amount of New Multipurpose Lubri­
cant.

6. Piston MUST BE installed on conne cting rod s o that
HE" (E xha ust side ), stamped in top of pis ton , is
toward e xhaus t ports of cylinder. (Figure 4)

NOTE: If piston does not have "E" stamping , refer to
Fi gure 4. Piston ring locating pins are located on
ex haust side of piston.

06161

Figure 4. Exhaust Marking on Piston

5A- 12 - EN G IN E ME CH ANI C A L

7. Place piston over connecting rod. Push out sleeve
with Piston Pin Tool (C -91-54453A1). Set piston pin
on small end of piston pin tool. (Figure 5)

8. Press in piston pin with hand pressure. If tight, tap
with mallet; s upport piston and rod assembly so that
rod is not bent. Che ck assemblies for binding after
installing pis ton pin.

9. Install piston pin lo ck ring with Lock r;ting Tool (C­
91-52952Al) as follows :

Figure 5. Installing Piston Pin

WARNING: Safety glasses are recommended when
installing lock rings.

a. Do not re -us e lock rings.
b. Position lo ck ring so that one end is partially se­

cured in groove located at one 0 ' clock on imaginary
cl ock fa ce. Approximately 1/16" of loose end of
lo ck ring should extend beyond the installation
slot on piston. Be sure that the secured end is well­
seated in groove.

c . Position lock ring tool in slot and apply leverage
t a loose end of lock ring toward center of pin hole.
Appl y light pressure downward with thumb of other
hand until lock ring has been sufficiently com­
pressed, then press down on lock ring with thumb,
thus forcing ring to slide down ramp provided by
lock ring tool. Be careful that lock ring does not
snap free before ring is properly lodged in groove .

d . Double che ck that ring is seated in groove by in­
stalling piston" pin installation portion of tool in
lock ring and pushing down with pressure.

10. Install piston rings with Piston Ring Expander (C-91 ­
24697). (F igure 1)

11. Che ck tha t rin gs float freely in piston grooves after
lubri cating with oil. Align ring openings over locating
pins in piston ring grooves.
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CONNECTING ROD

REMOVAL

1. Remove cylinder as outlined.
2. Remove e last ic stop nuts from conne ct ing rod bolts.
3. Hold rod cap and pull upper half of conne cting rod

free. (Figure 1)
4. Rematch conne cting rod and cap with mating dots

(or etch ed line) on same side.

NOTE: Whe n repa irs are made, it will be necessary
tha t each bearing ass embly for each individual rod be
kept separate. DO NOT intermix bearings and bearing
carriers from different rods .

Fi,.,e 1. Rem.vl.,/Inst.IU., C•••ee"., R.d~

INSPECTION

CONNECT ING ROD

1. Check all bearing surfaces for pit marks.
2. Replace parts, if bearing surfaces are pitted.
3. Place rods flat on surface plate. If light can be seen

under portion of machined surfaces, or if it shows a
slight wobble on plate, rod is bent and must be replaced.

4. Clean connecting rods before reassembly .

BEARINGS

1. Roller bearing assembly (crankpin ) is sold only as an
assemb ly. Individual roller bearings ave not available.

2. Bearings should be replaced during overhaul a nd when
pitting is present.

3. During reassembly, keep roller bearings and re s pective
bearing carrier together.

NOTE: Count bearings when removing pistons and/or
rods, to be sure that all bearings have been removed.
Also count bearings when assembling, so tha t all are
installed. Rotate after installation and chec k that
binding does not exist.

4 . Clean bearings before reassembling connecting rod.
5. Clean crankshaft journals as outlined under "Inspec­

tion, Crankshaft", following .

INSTALLATION

7. Secure with elastic stop nuts. Use Torque Wrenc h
(C-91 -25666) and 6-point socket to torque nuts to
specifications.

1. Remove elastic stop nuts which hold bottom cap to rod.
2. Coat each half of connecting rod bearing race with

Multipurpose Lubricant (C-92-49588) to hold roller
bearing assembly halves in place.

3. Place one half of bearing carrier on race of rod cap.
Place roller bearing in each slot of bearing carrier.
One roller bearing is placed in split line of bearing
carrier at each end. (Figure 2)

4. Place other half of bearing car riel' on race of upper
part of rod. P lace roller bearing in each slot of bear­
ing carrier. (Figure 2)

5. Place rod cap around crankshaft journal and ho ld in
place with index finger. (Figure 1)

NOTE: Make sure that mating dots (or etched markings)
are aligned with each other before proceeding with
Step 6.

6. Insert upper half of connecting rod over rod cap and
bolts. (Figure 1)

Roller Bearings
Installed in
Split line

Mating Dots
or Etched Lines

Figure 2. Roller Bearings Installed on Rod
06164
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CRANKSHAFT ASSEMBLY

REMOVAL

1. Remove cy lin de rs and co nnec t ing rods as out l ined .
2. Remove fl ywheel and blower assembly ke ys from crank­

sha ft.
3. Remove end cap a ssembly by tapp ing on OD of e nd cap

an d pu ll ing outward.
NOTE : Sc ribe c rossed lines on center main for re ins tal­
lation in exact location.

4. Scr ibe cros sed lines on center main as s e mbly with
aw I before pressing crankshaft assembly out of cra nk ­
cas e. (Figure 1)

Figure 1. Sc rib ing Center Main Assembly

5. Remove 2 ce nte r main re taining screws.
6. P res s cranks haft assembly out of crankcas e assembly

with press. (Figure 2)

04405

Figure 2. Pressing Crankshaft Assembly from Crankcase

7. Separate ce nter main bear ing hal ves by removing 2
a ll en screws.

CAUTION: When main bearing halves are sepa­
rated, roller bearing and bearing carrier s will
drop out of the half that is being removed first.
Care should be exe rc ised so that bearings and
carriers are not intermixed with each other.

8 . Us e Bearing Puller P late (C-91-22115) to press ball
bearing off crankshaft .

9. Remove oil seal from end c ap assembly

CRANKSHAFT

CLEANING a nd INSPECTION

BEARINGS

1. Cl ean by using a 320 grit carborundum cloth. DO NOT
pol is h 'cra nkshaft journals, or the bearing may skid .

2. Cra nkshaft with p itted bearing surfaces must be re­
pl a ced.

3. Chatter marks on c ra nks haft bearing s urface can be
s een wi th a magnifying glass. This surfac e condition
can be repaired if not over .001" is remo ved while
e limina ti ng marks .

4. If co nne c t ing rod has chatter marks, it should he re­
placed.
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Check ball bearing, as expla ined In "Inspection, Crank­
case Assembly " , foll owing.

SEALS

1. Replace oil seals and " 0 " rings when repairing. This
can eliminate trouble at a late r date .

2. Lubricate oil seal inner lip before placing ove r crank­
shaft to prevent seal lips from we aring on dry surface.

3 . Be sure that seals are pressed in straight .
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INSTALLATION

Figure 3. Seal Pressed in End Cap

04394

04362

Journal

Bearing
Carrier

Radius on
Outside Edge
of Outer Races

Figure 6. Crankshaft Pressed into Crankcase

Figure 5. Installing Bearings in Carrier on Journal

d. Repeat Steps "a" thru "c", immediately pre ceding,
for second center main bearing.

e. Place outer race halves around their respective roller
bearings and carriers.

NOTE: Outer race halves have a greater radius on one
outer edge. This radius MUST FACE each other when
outer races are around roller bearing. (Figure 5)

f. Before assembling center main halves to outer races
of roller bearing, position halves so that fuel pas­
sage in center main will be positioned as shown
in Figure 4 when halves are placed around outer
races.

g. One half of center main contains dowel pins to
properly locate roller bearing outer races. Place
this half around outer races and locate ra ces with
dowel pins.

h. Place second half of center main around outer races
and secure center main halves together with 2 allen
screws.

5. Press crankshaft assembly into crankcase assembly .
. (Figure 6)

04398

04395

Fuel
Passage in
Center
Main

Center Main
Bearing
Allen
Screws

~

a. Coat crankshaft center main bearing journal with a
small amount of New Multipurpose Lubricant (C­
92-49588). (Figure 5)

b. Place roller bearings in bearing carrier halves.
c. Place both halves of bearing carrier on journal.

NOTE: Roller bearings must be placed in bearing car­
rier halves after halves are assembled to crankshaft
journal, Roller bearings will not pass thru bearing car­
riers as they do on connecting rod roller bearing as­
sembly. (Figure 5)

CAUTION: DO NOT intermix roller bearings,
bearing carriers or outer races, because they are
matched sets.

fuel
Passage

Figure 4. Bearing on Crankshaft

4. Reassemble center main bearing to crankshaft as follows:

2. Place original shims and new "0" ring on end cap
assembly.

3. Press ball bearing on crankshaft from fan assembly
end (short end) of shaft. (Figure 4)

1. Press new seal in end cap with lips of seal facing
inward. (Figure 3)
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6. To press center main bearing assembly into posi ti on ,
pl a ce a spacer between crankshaft throw and center
main. (Figure 6)

7. Pres s ce nte r main down until scribed crossed l ines on
in tak e side of ce nte r main are even with crankcase .
(F ig ure 1)

NOTE : Fork Tool (C-91-45070) is available for eas ier
location of ce nte r main. Ins ert fork at location shown
in Fig ure 7 and adjust ce nte r main to align scribed
crossed lin es .

8. L ock cente r main in place by threading 2 screws thru
crankcase and cente r main. T orque screw to specifi ­
cations .

9. Apply small amount of New Mu ltipurpos e Lubricant
(C-9 2-49588) to lip of seal and install end cap assembly.
End cap a s s emb ly has a fuel passage that must mate
with fue l passage in crankcase .

10 . Chec k cranks haft end playas follows: (Figure 7)
a . Secure end cap to crankcase by placing spacer over

end ca p studs, then threadin g nuts on studs. Tight-
en nuts eve nly . .

b. To ens ure a true s eat, tap cra nks haft e ither direc ­
tion with a malle t.

c. Use fee le r ga uge to check measurement between in­
ner face of end cap a nd firs t co unte rwe ight of c rank­
shaft (a pproximate ly .030" startin g point).

d . After readin g is obta ined, tap crankshaft in opposite
direc t ion, again a cquirin g a true s eat , and recheck
this me asurement.

e . Differe nce between 2 re adings is amount of crank­
s ha ft end pl ay. Tolerance of end play s ho uld be
.008" to .01 2". If reading does not meet this spe c­
if ic a tion , add shims to increase end play or remove
s hims to decrease end play.

£. Remove spacers and nuts from end cap studs .
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Figure 7.

Checking Crankshaft End Play

11. Install flywheel and blower assembly keys in keyways
on crankshaft.
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CRANKCASE ASSEMBLY

DISASSEMBLY

1. Remove bearing locking s crew from crankca s e .
2. Remove oil seal from crankcase.
3 . Press roller bearing and ba ll bearing out of crankcase .

(Figure 1)
4 . Cr ankcase drain hoses may be removed, if required .

Bayonet fittings (c onta ining ch ec k va lve s) are pl a ced
in 2 lower tapped holes in crankcase .

Figu re 1. Pres sing Ro ller and Ba ll Bea rings~
from Cra nkcase r

INSPECTIO N

04512

CRANKCASE

1. In spect crankcase th oroughly for cracks .
2. Check plugged holes in crankcase for leaks around

lead shot. If a leak is obs erved, insert new lead sh ot
and "stake" in place with a small pun ch . (Figure 2)

Figure 2. Lead Shot Location s

BEARINGS

1. Ball bearings should be cl eaned an d dried be fore
checking.

870

2. With one hand, grasp oute r ra ce firml y and, with ot he r
hand , attempt to work inner ra ce in-and-ou t . There
should be no ex cessive play.

3. Spin outer race after lubricating with oil. Dis ca rd, if
be aring s ounds or fe els rough. Bearing should have
smooth a ct ion, no rust stains .

IMPORTANT: 00 NOT spin bearing with com pres sed
air.

4. Check roller bearings for wear. When repairmg an
engine, it is recommended that roller bearin gs be re ­
placed.

IMPORTANT: Press cartridge-type roller bearing into
housing with "lettered" side up (opposite s id e has a
greater radius for easier installation). After installation.
check that bearings are free and not frozen or s ti cking
caused by improper installation or tight fit.

SEALS

1. Check seals as explained in " Ins pection. End Cap
As sembly and Cr ankshaft As s embly", pre cedin g.

2. L ip of s eal faces inward. L ubricate l ip of seal wi th
New Mult ipurpose Lubricant (C-92 -49 588) before in­
stalling crankshaft.
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REASSEMBLY

1. Thread Bearing Adaptor (C-91-54069) on Shaft (C-91­
37323, a part of Bearing Removing and Installing Kit
C-91-31229Al) and press in roller bearing. (Figure 3)

2. Thread Bearing Adaptor (C-91-54701) on Shaft (C-91­
37323) and press in ball bearing. (Figure 3)

3. Press in oil seal until seal is flush with crankcase
(li ps of seal inward).

4. Secure roller bearing with locking screw.
5. If any drain hoses or bayonet fitt ings were removed,

re install and secure with clamps.
6 . Ins tall cranks haft assembly.

Fi,",.3. P,.",., I. Roll., B.o';.,~
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