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[AWARNING
EXHAUST GAS IS DEADLY!

Exhaustgases from all tuels (including diesel, gasoline, liquid propane, natucal

gasj containcarbon monoxide, an odorless and colorless gas. Carbon monoxide
is poisonous and can cause unconsciousness and death. Symptoms of carbon

monoxide poispning caninclude:

‘® Dizziness. * Throbbing in Temples

+ Nausea & Muscular Twilching

* Headache ® Yomiting

# Weaknoss and Sicepiness ® Inability to Think Coherently

IF YOU OR ANYONE ELSE EXPERIENCE ANY OF THESE SYMPTOMS, GET QUT

INTO THE FRESH AIR IMMEDIATELY. if sympioms persist, seek medical
attention. Shut down the unitand do not operate until it has been inspected and
Protection against carbon monoxide inhaistion inciudes proper instaliation,
ventilation and regular, frequent visua! and audible inspeclions of the complete
exhaust system. '
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General Information

INTRODUCTION

“This manual deals with specific mechanical andslec-

trical information needed by engine mechanics for
troubleshooting, servicing, repairing, or overnauling
e enging.

Useihe table of contents for aquick refergnceto the

separale enging system sections.

Use the separate Parts ‘Catalogs available at the.

deater levet, for partsidentificationand for establish-
ingtheir prbper focation On assemblies.

“The troubleshooting guide 'is_p_rqyida;ﬂ a8 a guigk.

reference forlogating and correcting engine trouble.

Thelllustrations and procedures presented in each-
sectionapply 10 the'engines listed onthe cover. The

flywheel-blower end of the engine is thefrontendso
rightand left sides are determined by vigwing the
engine from the front.

The disassembly section contains major overhaul
proceidures forstép by step removal, disgsseribly,
inspection, repair and assembly of the Bngine
components, '

it a majorrepair oran pverhautis necessary, 8 compe-
tent mechanic should either do the job-or supervise
ahd check the work of the mechanic assigned to do
thig job fo enisure that all dimensians, plearantesand
{orque valyes are within the specified tlerarices:

“Thewiring diagram on the fast.page ot the manugl

shows how the slectrical components are inter
connested.

Apartscatalog favailable atthe dealer isvel) contains
detailed exploded vigws of gach assembly and the
individual plecepart numbersand theirproper names
for ordering replacement parts.

Use-onty Genuine Onan réplacement parts to ensure
quality and the best possible repair and overhaul
resilts. When ordering parts, dlways usé the com-
plete Model-and Sped numhed g well ags'the Serial
number shown on the nameplate.

ENGINE MODEL REFERENCE

{dentity your madel by réferring to.the MODEL and
SPEC (specification) NO. ds showh on the unit
nameplate. Always use this number and the engine
serlal number whenmaking reference toyourengine.

How to interprel MODEL and SPEC NO.
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. Factory code.for general identitication of basic
gngine series:

. Number of cylinders,

. Cubic ingh:displacement.

. Engine duty cycle.

. Fuel.required {G=gasoline}.

. Caaling system description -
{A=air-cooling-pressure).

. BHP r.atihg.

. Faciory code Tor designated optionat equipment,

9. Specification {8pet letier) which advances with

factory production modifications.

SR

oo

AWARNING -

INCORRECT SERVICE OR REPLACEMENT OF PARTS CAN RESULTIN SEVERE
PERSONAL INJURY AND/OR EQUIPMENT DAMAGE. SERVICE PERSONNEL
MUST BE QUALIFIED TO PERFORM ELECTRICAL AND/OR -MECHANICAL

SERVICE.
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Specifications

This menoal cordaing 1 metric equivalents that follow immediately in paren!haaes

‘aflerthe L5, customary units of rzasure.,

L UNIT OF SERIES
SPEGIFIC#‘T!GN _ MEASURE T-260G
Number of Cyimders N 2
Bore ' in 356

{mm) {80.48)
Stroke in 30
_ [rnm), {76}
Displacement Ceuin B0
{om?) {888},
Compressmn Ratio B 7101
Rated Speed (Maximum) RPM. 3600
Power-al _55_9" ' 24

Rated Speed (kW {17.9)
Oil Filter o £ull Flow
Qi 'Capacity thhcut at 2.5

_ Filter {litre) {24y
Ol Capatity With at 30
__Filter Change (Titre) 2.8),
Crankshatt Botation o
(vigwed from flywheel) Llockwise
_Governor _ Vatiable Speed Mechanical
Valve Clearance (Cold)
intake in D05
(men). {0.13)
Exhaust iy 013
{rm} (£:33)
Spark Piug Gap in 025
- _ {rrny (0:64)
Breaker Point Gap - Static (Spec A-E) in 420

{Full Separation and Engine Cold) fmm) {0.51).
_ignition Timing BTG  ope
Cylinder Compression psi 7510115

{kPa) 51710 783

1
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Dimensions and Clearances

Al glearances given at room wmperafure ot 70°F (21“ C}. All dimensions In inches (approximate millimetre dimernsions in

parentheses) unless viherwise specibe

DESCRIPTION

CYLINDER BLOCK

Cylinder Bors Honed Diametfer. ... S PP
Maximum Allowabia
TBDBE © o ret win v an stmis vr v mm s 3w e b s R e W g
Ouf—-Of'-HOUﬂﬁ W e e e SRR R D
Main Bearing tns:de Dsamezer (wmcm bearsng} ...... S e b b
Main Bearing Inside Diamater (nstailed) ....... G R DA e <
Camshatt Bearing Bore (Bedring %nstaiiad} ...... AR e e e e e g s

.Enteﬁerence Stud Height from Top Surface: of Biar:k

'{qss 2 e e e h s e aek A e bR e Lt R AR & ek Ao RS 4 4 S
M;ddie‘d‘ R R R R T TE I A ke A AT e PR A R A AR e e N e PR R R

CRANKSHAFT
Main Beaning Journal DIBmEIEr ..o vian s s s i o
Main. Beating Gieamnte
S;}ecA o Cariae s b
‘Begin Spec F i

Cornnesting Rod Jouma! Daameter e n et nn na s an e St A
Crankshaft End: PUBY oo isrmsoms e s s st s ST
CONNECTING RGD
Large Bore Diameter (Without bearmg instalied

and rod bofts pwpeﬁy torqued .. e e e a e s il e vk s
Connecting Rod Bide Clearance . . e b dreoein 3 B s SV ¥

Piston Pin Bushing Bore Without baaﬁng)
Piston Pin Bushmg Bore with Bearing,.
{Finished BOTEJ . vv s vivvi s A P T R TP
Bearing W Crankshaft Gfearam:e
Aiammum ROd S R R R TR T PESTL R w
jron Bod .o ala b e e A e a4 AR § A8 e o s
CAMSHAFT
Bearing JoUrnal DIameter ..o .. veiimn i ey ve s
Bearing Cfearance
End Play
SpesA~ ..... . e e AR e d i e g e iy b e e e e
‘Begin SpecF ..... v e v e e e < R s AR g e

Camshaft Lift

Intake
B&‘giﬂS‘pBCA P EEVEL L h i i e e e e fe ey 4 wemm n e e
Beg}ﬂSQECE TR T R P T R R ARt
BEgin Bpes Fl . iiinvhenssenraens ke s A A
ExPraust
BengpecA e st e e v e e e e
Begfﬂspec E R . T LR R L
BegiﬂSpeCF YRR wa e i e T R R A S NP

3

MINIMUM
inches  {mm)
35625  (90.49)
2187 (55585
20015 {5084)
13760 (3495

200 (50.80)
184 (4674
116 (29:46)
10992 {50.78)
00025  (0.084)
00024 (0.087)
16252 (41.28)
0005 (013
17506  {(44:46)
00020 {0.051)
08115 {20864
07504 {1908}
00020  (0.051)
0.0020 (0051
1.8740. {34.90]
00015 {0.038)
00030  (0.078)
o011 (0.28)
0286  (7:26)
0285  {7.24)
0.305
0291 (739
0283  {7.19)
0.295

MAXIMUM
Inches  {mm)
35635  {90.51)

0003  0.08)
0.003.  (0.08)
(2.188. (3558
20040  {50.90)
13770 (34.98)
(206 (5239
190 [48.26)
122 (30.89)
20000 {50.80)
00038 {0.097)
0.0042  (0.107)
16260  (41:30)
0000 {B:23)
17510 {4448)
0.0160  {0.408)
08125  (2084)
07508 {1807}
60033 (0.084)
00083 {0084
13745  {3481)
00030  {0.076)
0.0120  (0.305)
0048 (122
0294  {747)
0:293 {7.44)
{7.75)
0200  (7.59)
0.291 {7.38)
(7.49)
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DESCRIPTION Mlﬂm&uﬂ' _ HAX?MU_M
\nches (mm)  Inches  {(mm}

PISTON
Cigarance in Gyimder

Maasure 1.187 Betow Top of Piston and 90° from pm . r 00070 {0178 00080 0.229}

PISIOR Pi BIOT. s v+ oo s £ 1 = vt dics s s v VU o703 (19055 07506 (18.085)
Ring Groove Width o B
Top | Gompression Ring o R 0.080 '(2 032 0081 {2067
No. 2 Compression Ring, ...- R AGEEERE SR 0080 {2.032) 0.081 {2057}
NG B OILEONIOE RIRG .+« nenns s sammsmons o gmmangon i3 30 n whiis 2 0488 (4775) 0189  (4B01)
PISTON PEN
CHEATANEE i1 PISEON 1 s sorvsrmpmsmen s s s s e s S0 B8 10 ve et gpoot (0003 00005 {0.013)
Clearance in Confiecting ‘Rad ' '
ARG ROG . .vvassiereisn st e st et A e e 00002 (0005} 00008 (0.020)
ITON RO 1o cvs e pvvscinnaios e ‘e o iivaeenaa 00002 oous o 0008  {0.020)
Diame!er; pne ba s e = A b p e wa .'.:7.. T AR G?m (19 05} G 7592 {1906)
PISTON RINGS
£iearance . N
Top Groove . . R AL 0002 (0.051) 0008 (0.203)
Ring End Gap. in Oyisnder e v o G s R e 0010 (0254 0020 (0508)
INTAKE VALVE - o _
Stem Diameter . 03425  (B70) 03430 {871}
Clearance {Stem [ Gu;de; TP SO PP RS 00010 {0025) 00025 (0.064)
Yalve FECE ANGIE . onv omaarsans con s 44
INTAKE VALVE SEAT L o
Sest Cyiindar Head Bore Diameter e 15645 (39.74) 15655 {38.76)
SeatOatside Diameter - by e ke e gt g 4T 15600 (39.85) LET0D (3988
e SEREWITI L . s svn cim s w5t ¢ saie st o g B e s 0 g0 (0787) Q04T {1.194)
Yatve SEaE ANGIE  «i ot vasei s i e e i e 45°
EXHAUST VALVE o o
St&m 5iamet€r iy P R T A R I e B A R Wle mA R AR R 6'34’10 {8 661) {}‘3420 {3‘687)
Clearance: {Stem to Guide} G E s e AaE e ke fR e dn e 0.0025 (0.084) 0040 {0107
Valen FAGE ANGIE 11y cro sar fns 5o sirsios s aslhdie o s b n 44°
EXHAUST VALVE SEAT )
Seat Cylinder Head Bore Diameter.. oo _ 12510 (3178} 12520 {31.80)
Seat Outside EHAMEABY v cs o = Swni v e wiply ¢ 3 Bl e vy B ST 12550 (3188} 1.2560 (31.90)
VANESEAEWILH L. oo r v s s s S b i e e 003t (0.78Ty o047 {1.194)
Valve SEALANGIE o1 ws s s e s s ames s sie hedwatieay g b GV 45°
VALVE GUIDE . _ o
insite Diametar o .. e e bia st i 4 e TR PP T 0344 {874y 0346 (8.79)
TAPPET _ o
Body DIBMEBY . e esnm s rorsnnsansnn s TR R PP 07475  (1899) 07480 {18.00)
BOCS DIAMBLEL .« vty ve e s e vimrs e st ot s = TR bt e 20 g.7500 {1905 07515 {18.09)
Cleatancein BOE . ovvrcrns i aies DOOWS (0038) 0003  (0.078)
VALVE SPRINGS !NTAKE ANB EXH}\UST L
Valve Spring Fres Length {ADPPIOXY o vsas v o e e B ry 1662 (4221)
ValveSpring Length
‘Valve Open...: 1.125 (28.58)
Valve Ciosed s e e e b R OO e 1.375 (34.93)
Spring Load @ 1.875 msh {Vaive G!oseﬁ}. e eaa e vt &L, (17kg) 42, (19 Kg)
Spring Load @1.125 inch (Valve OpBR) :cvus i e e vd e e 7ilb  (3Zkg) T8lb  (36kg)

32
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DESCRIPTION MINIMUM MAXIHUM
inches  {mm} inches  {mm}
PISTON
Clearance in Cylinder _
Measure 1,187 Below T np of Piston and 80° frompin ooz inis 0.007¢0 {0.178) 00090 {0.229)
PHSIONT B BOMBar <« on st s s 6 4 bn s sipx a0 s ma s e 2 P .. D502 (18055 07508 (19.065)
Ring Groove Width , - _
“Top 1 COMPESSIon RING +.xoivvers sy i xnimaiuessrsmms s s o080 (2032 0081 {2,057
No. 2 Compression FINg ..« - iusua i iasn s iumisene e e g 0080 {2032 0081 2057
Nb. 3 Oil Gontrol Ring ... - . - B 0488 {(4775) 0489  {4801)
PISTON PIN - |
CIRAIANCE I IS . s e ovr v snm s s g 1o e HEE SR S M e 00001 {0003y 0.0005 {0:013}
Clearance inConnecting Rod ' '
Alurinim F{Gd s e et e R e e s g 0.0002 {0.005) 0.0008 {0,020
ifﬁn Fod . e R e EE e R e at RT eie eR ea S aere {} 00{32 {0.005) 9 DGQB {@020)
DIBMEIEI . v oot o2 5 s s T s s 07500 (1008} 07502  (18.08)
PISTON RINGS
Clearancs N
TOP GFQOVG e ER e S s Syl e G R Ve e b TR e 06&2 (GOS‘!) 0008 (0233}
Ring End Gap in Cyiander T e poto  {0.254) 0020  (0.508)
INTAKE VALVE o .
Stom Diameler .. .. ae.. i S 03485 (B70) 03430 (BTN
‘Clearance (Stemtor Gwde} o en e n e e e 2 e e 00010 (0025} 00025  (0.084)
Valve Face AnDIe ..o rreresaes e e 44°
INTAKE VALVE SEAT . o ‘ _
Seat Cylinder Head Bore DRAMBLEE . 10y v ae o nre s 2o £3 545002 15645  (39.74) 15658  (39.76)
‘Seat (hitside Dxameier R PR P i aaies 156880 (39.85) 1.5700 {39.86)
‘Valve Seat Width. ... e e n s mn e e e e a3t (6787 0047 {1194
VAR SOAUANGIE «ovwssi s s avs S pben brs Son s o g st co sm e e AS™
EXHAUSY VM.’VE L
Stem Diameter . e e e e e e v e 03410 (8.661) 03420 (8667)
Clearance. (Stom © {'ﬁmde} e e e e b e T goo2s  {0.064) 0040 (0101
Vialve Face Arigle ceiae 44°
QXHAUQF YALVE SEAT
Seat Cylinder Head Bore Diametel...... e b b e e e 12510 (31 T78) 12520  (31.80)
Sedt Quiside DIameter - o - oss i e e iieeawe. 2880 (31.88) 1.2560 (3180}
Valye Seat Width ... e e e b B e 0031 (0787) 0047 (1.194)
VaIVe SERANGIE: 4 1o oo sien e m gt s e s FE T e e R 45"
VALVE Gﬁl!}ﬁ _— e _
5531680|ametef P e I L LT SRR e EE e e e {3~344 (8?‘4} 6346 {8?9}
TAPPET , . _
Body Diameter .....conaie SRR Fiwenn Gun e s SE 07475 (18.89) 07480  (19.00)
BOre DIBMOIET . v wnprsseros ones ome b s don et o iiv.. QFs00. {1909 07515 {18.09)
Clearance it BOTE . s amr - vessrcavs moovs DU PR PREN 6.0015 (0038} 0003 (R.076)
YALVE SPRINGS INTAKE AND EXHAUST _ ]
Valve Spring Free Length (Approx. | T b eiiasaneEen 1662 {4221
Valve Spring Length S
Valve Gpen.,..-,,.-,;....,.,...,u...,. ....... et e e ey 1425 (28.58)
YAIVE CIOBEE 1« v v v v v vme s s secvinn v PR 1.375 (34.93)
Soring Load @ 1. 3?5 ingh {Valv;a Giosed}, e tenns s 2 e 38ib.  {17kgy 42ib {12 kg)
Spring Load @ 1.125inch (VAWB-OPBNY L unvvensamiien s smnss s cns 7116 {32kg)  791b  {36kKg)

32
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DESCRIPTION MINIMUM
Inchies  (mm)
GEAR BACKLASH
Timing-Géar _
Spec A-E oivvsiaen s m ks 2 p e ek hn Frh v s st cen e G002 {0061}
Begin8pecF . iiaa ke s v s ey feas i e G001 {0.028)
it Pump Gear ) V
SﬂeCA’E W ey g b 6 R B WA A R e R s e i s 00@2 {(3351}
Boagin SpecF i. i e i i ia e s i e g g e e e e 0001 (0025}
GOVERNOR .
Dashpot to Governor Arm Brackel i, .iwsiv..... e rnennn e eore DOS0 {102)

MAXIMUM
lnches  (mm)
0003  (0.076)
0005  {0127)
0005 {0427
0.008  {©.203)
0060  (1.52)
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Assembly Torques

The torque values giver in Table 1 have been deter-
mined for the specific applications. Siandard torgiie
values must not be used whergthose listed in Table 1

Check all studs; nuts, and capscrews, and tighten as
requirad to keap them from working loose, Refertothe

PARTS MANUAL for the location of washers and

apply. The sngine assembly torques given Tere will LAPSCrEws.
assure proper tightness without danger of stripping
threads. All threads must. be clean and lubricated with
new engine il before lorauing,
TABLE 1.
e .. TORQUE TORQUE
DESCRIPTION SPECIFICATION DESCRIPTION SPECIFICATION
Fi-Lb. Nm Fi-Lb. Nm
Cylinder Head Nuts {with Gear Case COVEl .o vav s vnn - B=10 (11.14)
Compression Washers} OUPUND e ciiv s cnnes s 78 (1049
Spet ArE v nuia b ieen 1113 {1518 Intake Manifold Meuni&ng _
BE’g;n Sp‘ec F R € R W R 6 EATR 14 (19} ngws Vew o W e Wi :9-- el e 2{)“‘23 {2? 31}
Cylinder Head Nuts fwithout ' Yalve COVEr. , viu os PR 4-8 { 511}
Compression Washers) , B _ Exhayust Manifold: Mountmg
SPBCAE L. puvnsnrnnnss  HAIE (18-22) Screws . .
Begiﬁ SpeCF RSP * . 1? {23} SQSQ fﬁ E B N R 26‘23 {2?"31}
Rear Bearing Plate . 2528 (34-38) Begin Spec F . 9-11 {1215
Connécting Rod Bolr: Qther 1/4” Gyi:ndar Sieck Studs _ o
Spec AE (iisn s vae s 182160 (192220 AE NS vt acni wiin g 78 (%18
Begin SpecF ... s B7H29 0 {87-39) Othigr 57167 Cyli nder Bleck'
Flywhae! Capstrew .o a e s v 5055 (6775 StudsandNos o eane.r 810 11-13)
Statting Mounling Bracket: ) Other 378" Cyimdef Block _ _
to Oil Base SCrews, ... . .o 28-286 (35-35) NS pe e me - sewseen v 1B-23 0 {(24:37)

Special Tools

The following special lools are available from

‘Onan. For further information see TOOL CATALOG

900-0019.

Valve Seab:Driver

Valve:Guidé Driver’

Oil Guide and Driver

Combination Bearing Remover {Mam and’ Cam)
Combination Bearing Driver (Main and Cam)
Flywhes] Puller
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Engine Troubleshooting

GASOLINE ENGINE
TROUBLESHOOTING
GUIDE-

CAUSE.

STARTING SYSTEM

Lspas mr Sornar Satary Gonneciny

. Ao or Pischargeq Batgy

Eautly Sharier

e hed ol ot

Fautty Stad Bolenod

IGNITION SYSTEW

Igeativn g Weong

ot Bhark P GEp.

‘Bad igrdan Lo

“Fauly:Spark P Wias -

el ignition Mogiie o1 (158t WG

Eleleieleis
elaieeisle

e Pt o RTDIGper Gap Leting

FUEL SVETEM

Lot 0 F Lo GTIEEK

Lot Eugl Mizhae - Reddust

»
a3
e

.

Fuch Fuet Miginre or Bhnka Sfutk

Ergine Fiooded,

Ponlaahty fut”

Dirty Cartaaint

sleinisiel |

oDty AT LRk

i jelele

Lty Fuel Fiiter

»
oiele/nieinislele
*

w|» oine]
"

1 Y3

Detechye FialPumg .

INTERNAL ENGINE

" WrongYalve Dlearange

Brivker Yalve Seong

niw]e

alve of Vaive Seal Lealong

;e
L b

Fezior Rengs WoTh of Bioken

wlel leiw

leleleie

Wirong Beanng G Baranse

COOLING SYSTEM JAR CODLED)

Prar Av-Crtuidhon

hd Bt

Garny -y Coplang Fing

iiele

Biown Hend Gasket.

LUBRICATION S¥8TEM:

petettiys D Guge

heliel Valve suck

Frutiy L Pumg

| i
b

Ciirty Di.ne Filtes:

Lt Tosughi or Diduted

e
slolein

Twiminie

0t Level Low.

Cnl Tos Heawy

o enisle

|
® iMeise
LEJLIC]
.l
*

L

ity Crankease Breatber Vaive

THROTTLE AND GOVERKOR

Linkage Dl ot Agusirment

Litweage: Wetn ar Disgonnecied:

Goweihor Spung Sesstivly Too. Great

LAl g ]

51
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Oil System

CRANKCASE OlL
Reier to enging nameplate or Periodic’ Maintenance
Schedute, located in. the Operalor's Manual, for il
change interval. if-operating in extremely dusty, high
ambient, or kw. ambient conditions change oil more
often,
Run gnigine until thoroughly warm. before draining oil.

Stopthe engine, place a pan inderthe drain outlet and

remove the ofl drain plug or'operi the drain valve. Alter
the ol is completely drained, replace the drain plug or
close the drain vajve. Refil] with ol of the correct AR

classification and appropriate SAE viscosily grade for

the temperature conditions.

Ot must meetor exceed the AP} designation 8F, SF /CC
or SF/CD. Referio the chart to determine the propar
viscosity grade of oil to use. Straighl weight 6ils are
recommended for severe duty use and attemperatures
above 32° F {0°C)for mindum oil consuemption.
o Crankicase pressure canblow outhot
AWABNW’?" oif and cause serious burns. Do NOT
check oil while the engine Is opérating.

Hoterankedse oil cancause burns i
, | itis spitied or splashed on skin, Keep
fingers and hands clear when removing the oif drain.
plug and wear protective clothing.

ALWAYS REPLAGE
TIGHTLY ORI
LEARAGE KIAY OTCUR

4 e FULL - e
SAUTION . DONOT BYERFILL

-_\'\-AD{) ONEBINT (05 ire)
; . AL

FIGURE 1. CRANKCASE GIL FILL
oot Do not overliff crankcase. Excess off
.ACAWON causes higher operating tempera-
tures and may cause foeming.

Ol leve! shouid be to the FULL markof the dipstick Start
engine and run for a short-time to:check for oil leaks
-around the drain plug..

"USE THESE SAE VISCOSITY GRADES

o Y

. SN

feraery g, g s B 700
. g T e e e * e
¢ S8 0 -8

o e

4. Z . o . -
TYEMPERATURE RANGE YOU EXPECY BEFORE NEXT Ol CHANGE
) LS Y2

FILTER 2. O FIUTER

OIL FILTER CHANGE

Beler o engine-namepliate or Periodic Maintenance
Schedule, Iocated in the Qperator's Manual, for oil filter
‘change-interval. if operating in extremely dusty, hugh
ambient, or low ambient conditons change 0il more
ollen.

Spin off oil fiter element and discard if. Thoroughly
cleanfilter mbunting surface and make sure new gaskst
is inserted in the slement. '

§-1
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Apply a thin filin of oil to the gasket. Spin glement down
by hand until gasket just touches mounting pad and

#en turn down an additional 1/2-374 turn. Do not
gyertighien.

With oil in crankcase, start enging'and chetk for leaks
around filter slement. Retighten only as much as
necessary-to eliminate leaks; do notovertighten.

CRANKCASE BREATHER

The crankedse breather prevents pressure from
building up in the Crankcase. 1t aiso: preverits oil
contamination by removing moisture or gasaline
vapors and other harmful biow-by materials from the
crankcase. Thesevapors areroutedto the carburetor
whire they are mixed with incoming airand burnedin
the combustion chamber. Asticky breather valve can
cause. leaks, high oil consumption, rough idle,
reduced engine power and a rapid formation -of
studge-and varnish within the engine.

Crankcase Breather Service

This engine uses & crankcase breather valve for
maintaining crankcase vacuum. If the crankcase
becomes pressurized as evidenced by oil leaks at the
sealg; clean balfle and valve in a-suitable solvent.

- G EATHER

X

BREATHER
TUBE

SEREEN »

FIGURE 4. CRANKCASE BREATHER

52

Cisan 6r replace crankcasebieather bafile periodically.
Be sufe batlie material doesntéoms apartand work intp
the manifold.

To disassemble, remove breather hose from cap and.
valve assembly. Remove cap and valve assembly and
wash ina suitable solvent. Replace cap and valve it balls
donot move fraely. Pull baffle out and washiin sofvent.
To allow free operation of the valve, screens must be
positioned-as shown'in Figure 3.

PRESSURE LUBRICATION
Al engines use anoil pump toprovideaconstanttiow
otoil to the enginepards. Theoil supply.collestsinthe
oil base where it is picked up by the ofl pumprpick-up
Gup. A by-pass valve is used to.control-oil pressure,
Drain oif before removing oil base and always use a
néw gasket when replacing the oil base.

Oif Pump

The oil pump {Figure 4) is mounted behind the géar
coverangis driven by the crankshalt gear, Intet pipe and
screen assembly are attached. directly to the pump
hody, Adischarge passagein pump cover registers with
a drilled passage in the crankcase. Parailel passagses
distribute oif to the tront main bearing, rear main
beating, and pressure control bypass valve,

OIL PUMP PICK-UP. CUP

G PUNS ASEEMBLY

CRAMKGASE TURNED
ON LEFT SIRE

tsares

FIGURE 4. DL PUMPASSEMBLY
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‘Cirpu mf}er;ént_iai grooves in the main bearings supply
“0il'to connecting rod hearings through drilled pas-

sages from each main journal. A drilled passage
connects the frofit main bearing oil supply to thefront
camshaftbearing, rearcam bearing s splash lubrica-
ted. ‘Ol overfiow from the bypass valve provides

“ubricationto the camshaft drive gears.

Normal ol pressure-should be 30 psi (207 kPa) or
highier whenth# engine is at hormal operating temper-
aturs.tf pressure drops balow this vaide at governed
speed, inspect oil gystem for faulty compaonents;

Checkoil pumpthoroughly for worn:parts. Oif pump
to primeit before reinstalling, Exceptfor gaskets ang
pick-up cup, component parts of the pump are:not
available individually, Install a new pump assembly if

‘any parts dre warm.

Oil By-Pass Valve | |
The by-pass valve {ocated to:the rightand behind gear
cover, Figure 5) ‘controls oil pressure by -allowing

excess oit to flow directly back to the crankcase,
Normally the vaive begins to open apout 20 psi

(138 kPa).

HEX-GAP SCREW

N FLAT WASHER

SPRING:

VALYE

FIGURE 5. BY.-PASS VALVE

The valve is. non-adjustable and normally does niot
need maintenance. Determine it valve is operaling
normally by inspecting plunger-actionas follows:

1. Remove the 378 x 24 % 7/8 cap Screw located
behind gear cover and undergovernor anm.

2. Remove springand plungerwith-a magnat tool.

3. Daterrine proper valve operation by checking
the spring and plungeracCording 1o thefollowing

measurements.
Plunger Diameter...,....... 0.310510 03125 in.
{7.88'to 7.84 mm)
Spring
Freo Length.. ..o+ 100 inch {264 mm)
LOBG s oenivas s 26202 1bs. (11.6:£0.9 N}

when compressed o 0.5 inch (12.7 mm)

4, Checkihevalve seatand clean away any accumu-
1tion of metal particles which could cause erratic
valve action Verify thatthe valve seatis notdamaged.

5. Ciean plungerandspring in partscleaning sotvent
and install.
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Fuel System

CARBURETOR

The carburetor mixture screw seftings were set for
maxirum efficiency atthe factory and should normally.
notbe disturbed: If adjustments seem necessary, firstbe
sure the ignition system is working properly and
governor sensitivity is properly adjusted. '

If adiustment is needed, refer to Figures { and 2 and

procesd as iollows:

A gy | Forcing the mixture adiustment
ACAUTION | o row tight will damage the needle
and seat. Turn in only until light tension can be felt.

1. Walbro mixture screw settings:

Turn both mixture screws in until lightly seated
{Figure 1), then back the idie mixture screw out 172
turn and the main mixture screw out 1-374 turns,

Mikki limited idie. adjustment mixture screw
setings:

The carburelor has a limited idie adjustment range
betweensiops of £ 1/81Urn: Thescrew shouldonty
be adjusted within these limits; in to Jean the
witire, out 1o richen, There is o main mixture
adjustment;

When replacing the'idie.mixture screw, turn in e
lightly seated, then back screw out 1-1/2 tumns,
Replace limiter cap so-the tab is approximately
¢entered.

2. Startthe engine znd allow it1o warmup thoroughly:

{al least-10 minutes),

Some equipmentmanufaclurersmay require higher
ihrottle stop: speed and governor low spaed rom
settings. Reter to equipmentmanufaciurer's Opera-
tor's Manual for the correctrpm settings. When rpm
settings are not specified by the eguipment manu-
facturer use the rpm settings listed in Steps and 5.

3. Moveltheengine speed control to the slow position,

Back out the low speed screw on the govarnor 80,

the throttie stop screw on the-arburetor conlrols
enging ‘speed (Figute 2). ‘Adjust the throttie stop
screw for 1000 ipmiidie.

4. Determine the: best idle mixture setting by first
tuming the idie adiustmeni screw in until engine
speed drops and then outward until engine speed
drops again. Over a narrow range between these
1wo settings, engine speed rémains at its highest.

1-i

Set the adjustmant screw about 178 tum outward
frich} from the midpoint of this range: On Nikkj
carburetors the idle adjustment is limited 1o &+ 1/8
turn. Do notgo beyond these limits.

ERTES

NIKK CARBURETOR WITH SEMLAUTOMATIC CHUKE-
AN LIMITED IDLE MIXTURE SCREwW.

THAOTTLE
STOP
SCREW <

SAAIN FUEL
7 ROJUSTMENT

DEEFUSL s
ADJUSTMENT L
LN

WALBRO CARBURETOR
FIGURE 1. CARBURETOR ADJUSTMENT

5. Readjus! the throttle screw for 1000 rpm idle, then
adjust the governor low speed screw for 1100 rpm
idie.

8. Moveihe enging speed control 1o the fast position.
‘Bend the high speed stop on the governor 50 the
engine-runs at the vehicle manufacturer’s recom-
mended speed (Figure 2} '

7. Check the maln mixture adjustment (Walbro car-
buretors. ofily) by rapidly accelerating the Enging
fromidle to full speed. The engine should accelerate
evenly.and without hesitation. it does notiumn the
main adjustment.screw oyt in 1/8 turniincrements
until the engine accelerates smoothly, but.do not
turn it 6ut more than 172 turn beyond the original
setting..
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THROTTUESTOP =y
SCREW. -

SARBURETOH
THROTTLE PLATE

. HBIGH: SPEED
STOP Ai}d LISTMENT

BOVERMOR CONTRM }_’: %

LINKEGE

QUVERNGH SPRING

LOWEPEED.
Y0P aoausm&m 9

{ } ] : o RN
H s : . =
L s
Lﬂ\\ f . @
\\4 " // oF ‘ '.. F
e GOVERNOR ARM
FE-1418
ERONT BULL GOVERNGH
THRGTTLE 8TOf,
BoREW T A
]
CAH;}uaﬁma

THROTTLE PLATE ‘3

% GUVERNDECONTROL
LINKAGE —™

2 L

cowsreen /5ol
EHOP ADIUSTMENT f :

P //:5 .

EHAFT Yeike:

SIOE PULL GOVERNOR

FIGURE'Z, GOVERNOH SPEED ADJUSTMENT

CARBURETOR OVERHAUL
Carburstion problems that are not corrécted by

mixture adiustments are usually a result'of gummed-
up fust passages or worn interhal parts. The most

eftective solution isa garbirgtor overhaul

12

in general, overbauling a carburstor consists of dis-
assembly, a thorough cleaning, and repiacement of
worn parts. Carburetor repair parts are gvaiiable,

General 4n$truci;arts for overhaulingacarburetorare
given below. Carefully. note the position of all parts
while temoving to assure correct placemeﬂt whan
rsasseambiing. Read throughall theinstructions before
begirming for a better understanding of the pro-
ceduresinvolved. Garburetor componentsdre shown
in Figure 3.

Ignition of fuel can Cause serious
personal injury or death by fire or
expiosian. Qc mat permitany flame, cigaretie, or other
fgniter near the fual system,

- BLOAT KSSENIRLY

Fi}(ﬂ}
MAIN JET

\ &
%
L]

vi AR g IDLE ADUUSTMENT
i S NEEDLE
E

THROTTLE s*x'opw \a
SGREW

/ﬂﬁhg
E5-14403.3
NIKKi CARBURETOR

GHOKE F?LATE\.\%

FLOAT
ASEEMBLY
_ FUBLINGET

VALVE
THROTTLE.
BHAFT AND LEVER

SAAI RUEL
THROTTLE 8TOP ADJUSTMENT

SOREW

o apiusTvEnt 4 G
NEEDLE Ty THROTTLE PLATE
_ FE-t0531

WALBRO CARBURETOR '

FIGURE %, CAABURETOR ASSEMBLY

4
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Removai
1. Remove alf Sleaher-and hose.

2. Disconnect governor and throttle linkage, choke
control and fuel ing from-garbyretar,

3. Removathefourintake manifold cap screwsdnd tift

compiste manifold 'é's;semh'{y from engine.
4. Remove carburetor from intake manifold.

Disassembly {Walbro)

1. Remove throtile and choke plate retaining screws,
then plates. Pull oul throtile and choke shafts.

2. Remove main jet and idie adjustment neadie,

3. Remove altaching screws and sgparate upper and
lower carburetor secfions.

4. Carelully note pasition af fioat assembly parts then
puilout retaining pin and floal.assembly,

5. Remoue nesdie and unscrew needle vilve seat

Disassembly {Nikki limited idle adjustment)
1. Remove main jet and idle adjustment needie,

2. Remove attaching screws and separate upper and

Tower carhuretor sectons:

3. Carefully note position of fioat assembly parts, then:

pull:out retaining pin and fioat assembly,
4. Remove deédle valve,

SHEND ELOAT oo S 66T NEH
TANG HERE 651 & a £4 mm}
ro;amusr . FUEL LEVEL
2 625 INCH
STRAGHT kS 48,35 rm).
Ent . & Sy
_. o 7

! CARBURETOR

1.

Cleaning and Repair

Soak all metal components riot replated in car-
Burstor cleangr. Do notsoak non-mstal floals of
other non-metal parts. Follow the cleaning manu-
jacturer's recommaendations. '

. Cleanall carbonfrom the tarburetor bore, especialiy

where the throttle and choke plates seat. Be careful
not to plug the idle or main fuel ports.

. Gry outall passages with low pressure air (35 PSi).

Avoid using wire orother cbjects for.cleaning which
may ingrease the size-of critical passages.

. Check. the condition: of the adjustment needle;

repiacg if damaged. Replace ffoatifioaded with fuel
or damaged.

Chieck the choke and throttle shafts for excessive
play in their bore: This condition may necessiate
reglacement of the carburetor.

. Replace old components with new parts:

MENIMUIA.
FLOAT CROP
. Q.20 MTH
BEND FLOAT ARM (508 mimy
HERE TOADIUST

BODY 7
FLOAT LEVEL ADJUSTMENT WITH FUEL HO FUEL
F51524
WALBHD CARBUREYOR:
NEEDLE
ANDBEAT
B FUEL LEVEL MINIMUN .
FLOAT DROP BEWD FLOATARM
2013 HERE TO ADJUST
-~
. BENDFLOAT -
" TANG HERE R
TOADJUST i

D127+ ;025"-

=4 113 L7 e

FLOAT LEVEL ADJUSTHENT

FE: 3

NIKK1 CARBURETOR

FIGURE 4. CARBURETOR FLOAT LEVEL ADJUSTMENTS
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Reassembly and Insialialion {Waibro)

T

Pylsating-diaphragm fuel pumps, or pulse pumps, fely.

install needle valve and seal, main ;ei and. float
assembly. Make sure that fioat pivotpinis: pro;seriy
placed and that foat mioves freeiy without binding,

. Gently pu&h floattang down: until needle just seats.
{Figure 4).
Helease float tang; and measurs floatdrop; adiust if

Measure float level; adjustif necessary,

necessary. When chegking floal Jevel and drop,
measurelo flcai body, not seam.

. Bositior gasket oncarburstor and attach carburetor
sections together with screws.

. Slide in throttle shaft and install plate using new
SCIEwWSs, Beforeﬁghiemng the screws, the plate most

ba centered in the bore. To do so, back off tha

‘throtie stop screw as necessary ang complately

elose the throttié lever. Seat the piate by tapping
with a small screwdriver, thentighten screws, Install
the choke shaft and plate in the same:manner.

. ir:ﬁtaﬁ :d#e ad;ustmeni screw thrc;me siop sorew,

. Mouni :;arburetor oh mtake mamfeld arid install
-asgembly on enging.
. KAcunt air cleangr assembly. Connect air intake

" hose, breattier hose, fuel ling, “vacyuim tine, and

throtiie linkage.

. Adiustcarburetorand governor according to direc

fions givery in this section.

puMp GOVES  GASKET

| B
:

REEDVALVE

Reassembly and Installation
{Nikki limited idle adjustment}

1.

install needle valve, main jel, and float assembly,
Make sure float pivotpinis propetly placed and float
moves fréaly Withobt binding.

. Turn carburetor-on its side and measure float igvel
{Figure 4). Adjust float level only if necessary,

Measite fioal drop: {the distance from the top of

cdrburetor body to top of Hioat). Adjust only if

TEcessary:

. Position gasket on lower carburelor section and

install upper carburgtor section.

install idie adjustment screw, fhrattie stop screw,
and fixed main jel plug.

Mount carburetor on intake manifeld and: install
asgembly onenging

. Mount air cleaner assembily. Connect air intake

hose, breather hose, fusl ling, wvacuum ling, and
irratie linkage.

7 _Ad;usi carburetor and govemoraccording to direc-

fions.given in this section,

" o DI&P@‘IMGM
DIAPHBAGM: ARBLEED PUMP BASE

.....

FIGURE 5. EXPLODED VIEW OF EACET FUEL PUMP

PULSATING-DIAPHRAGM FUEL PUMP

on changesin ¢iankcasa vacuumtocreate puisatmg
movement of the pump diaphragm. As the engine's
pistons move outward, a vacuum lis created. This
vacuumis transmitted 1o the pump diaphragm, causing
it 1o puil back and suck fusl into-the pump. As the
énigine’s pistons move inward, crankcase vacuum s
réduced and the diaphiragm relurn spring pushes the
pump Giaphragm forward, forcing fuel through the
pump cutlet.

Fuel Pump Test Procedure

Beafore testing make certain that fuel pump vacuum ling
connections are fight-and free-of ieaks.

1. Operale. engme At an jdis’ for five minutes 1o ehsure

that garburstor is fullof fuel:

2. Shut engine off and remove fuel inlet fine from fuel

pump,

A~ LR ~1 Spilledfuel canignite. and cause
AWARNING | serivus personal injury of ‘daath.
Thoroughly clean-upany ‘spitled foel,

X
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3. Connectavacuum gaugeio {uel pump intetusinga
piece of fugl hose with clamps.

4. Start engine: and allow to idle for at least five
seconds. Record vacuum gauge reading.

5. Move throtite contol to high jdle position. Wait-at
least five seconds and record vacuum gauge
reading.

6. Shut engine off and remove vacuum gauge hose
from fuel puimp inlel, Connect fuelinfetiine o fuet
pump.

7. Remove fue! outlet line from fue! pump.

TrTorsT—" Spilled fuel can ignite and cause
w serigus personal infery or death.
Thoroughiy clean-up any spitled fuel.

8. Connecta pressure gauge o fuel pump outlet using
a piece of fusl hose with clamps.

3. Start engine and aliow 1o idie for at least five
seconds. While holding préssure.gauge level with
pump outist; record préssure gauge reading

10. Move throttie control fo high idle position and allow
engine to run for al least five seconds. While holding
pressure gauge level with pump oullet, record
pressure gauge reading;

+1. Shut engine off and remove pressure gauge hose.

from fuel pump outlet Connectiust outletlinetofuel
pump.

Repair or replace the fusi pump if test readings are not

within the values specified in TABLE M,

_ ~ TABLE1 )
PULSE PUNP TEST SPECIFICATIONS

Pusip Otitiet
Pressure
. IMinimuen):

Engine Pumgp iniet
Speed Vatuum
{Minimum}

- 26inghes : 17 pst
of mercury
26:inches 17 pei

L tdle

High idie

oFmerclry

Fuel Pump Repalr )
This:section applies only to Facet fuel pump. The Nikki
fuel pump is not repairable; replace unitittest readings
are not within the values specitied in TABLE 1.

1. Remove the vacuum and fuel lines. Inspect the
lines Tor wear, cracking orbrittieness, Replace as
neGessary.

2. T insure correct alignment when rgassembling,
scribe 8 ineacrossthe outer pump partsoneach.

-end of the puirp.

3. Holding thepump caretully, removethe assembly
sorews {Figuire B, ' '

4. Carefullypull aparithe pumpsections and check
for worn of damaged parts. Replace with new

Parts where rigcessary orinstalt pump repair kit.

5. Chack andunclog if necessary the small diaph-
ragm air bleed hole located behind the pump
diaphragm in the pump base.

e e A clogged dlaphragm air bleed
ACAUTION | },i1q can cause diaphragm wear
-and seal damage while inhibiting pump oparation.

6. Replace gaskels and reassemble pump. Reinstall
assefably screws, checking the scribe marks for

and ¢lamps.

| AWARNING:

| Use care when reassembling
and reinstalling the pump. Im-

proper parts alignmeni or misconnected fuel fines
can resufl in lpaking fuel, creating & sefious fire
hazard.

AIR CLEANER

to run properly. Symploms:. Loss of power, Hooding,
hard starting and overieating.

Engine is equipped with a paper element. If the
engineis eljuipped with polyurethane preciedner, it
must be removed, cleaned antpiledevery 25 hours of
-aperaiian,or:m;cre.s;zndé{;ex-iremeiy‘duslyconaé‘zﬁens.

1. Ta'clean precleaner, wash in water and defergent
{Figure 6). Remove excess waler by squeezing like
asponge and allow o dry thorpughly: Distribute two
tablespoons of SAE 30 engine oil gvenly around the
precleanar. Kneat into and wring excess oil from
pracieanar.

i

I air cleaner becomes too dirty,
_engine will not receéive sufficient air:
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3. 4. WASH
gz WING T 2 SQUEEZE DAY
s ™ 3 COATWITHOL
4 INSTALL OVER PAPER
ELERENT

. ELEMENT
Pope GOVER
FOPOLYURETHANE
1™ PAE-CLEANER

FARER

£5A15Y
FIGURE 7. AR CLEANER ASSEMBLY

2, Dependirg on conditions in which e engine is 2. Holding. throtlle against throttie siop screw. adjust
dashpot 1o obtain 0.050 inch {127 mim} clearance.

‘operating; the inner papes wlamyent should be

replaced whenever it becomeas excessively difty of (Figure 8).
oily. . . _ y
_ ] o 3. Se.cu{e_,da_shpjoiiqaimleaner-supgqﬁ Bracket withy
Neverfin engine with air cleaner hex nui,

ACAUTION removed. Dirt will enler engine
and wear oul rings causing excessive biow-by. Do notgrip dashpot with apliers;

internal damage may occur. #

DASHPOT ADJUSTMENT necessary hold dashpot by hand when tightening
hex put. '

On engines jequippe_d;wi'ih & dashpot; adjust as follows:

1. Pull governor arm and. linkage: {away from car-
puretar) until throtlle stop comacts throtite stop

SOTEW..
Ty
BASHPOT SN R
GOVERNOR. R iie B
ARM BRACRET ~———,,.
i
B30 INCH. £
(12%:mmj £
o G SR L e Y * THROTTLE
. G . ; STOP SCREW
THROTTLE
BTOP
A

FEAESE
FIGURE 5. DASHPOT CLEARANCE

-5
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GOVERNOR ADJUSTMENT

These engines are adapted for use where & wide range
of speed settingsis desired. Engine speed i is.condrotled
af any given pmnt petween minimum and maximum by
simply shifting the throttie lever on the dash panel untit
the desired speed.is reached.

reqwred for accurate gevemor adjustment Eng:ne
speed can be checked with atachomster.

Check the governor arm, linkage, throttle shiaft, and
lever fora binding condition or excessive slack.and
wsarat connecimg points. A bmdmg conditionatany.
pointwill cause the governotto act slowlyand regula-
tion will be poor, Excessive looseness may cause 4
hunting condition and regulation could be erratic.
Work the arm back and forth several times by hand

while the engine is stopped t0 chegk for above
'coﬂd:tlons

if the governor is hunting or not operating properly.
adjust a5 follows (Figure ).

1. Disconnect linkage {A) from one of holes: [C).

2. Push linkage: {A)and governcrarm {B}asfarback
{toward carburetor)-as they will go.

3. Holdinglinkdge and governar armh toward diret-
tion of carburetor; insert end of linkage into
whichever hale (C} in goverrior arm fines up the
closest, 1i'between two holes, insertinnexthole
out. Install olip to secure rod{o arm.

On side puil governor the governar spring is set by the

factory in the third hole of the governor arm. {Third hole
from pivol). On front: pull governors the governor spring

is set by the factory inihe second hole of the. governor
‘arm adapter, {Secancf holé from pivot) To increase
sensitivity, move spring loop. ihto g hole closer to the
pivol. To decrease sensitivity; fove spring loop intoa
hole farther away from the pivot. After sensitivity has
been set, recheck the low speed rpm setting. Adjust if
necessary. '

1-1

CSOREW

CARBURETOR
THROTTLE PLATE

& GOVERNGR CONTRAL: -
LANKAGE

™ iEs SPEED,

8 S5TOP

/GOVERNOR

Gavaﬁuoa ;.owspass /
ADIUSTMENT scaew V.

THEQTTLE STOP
SCRHEW

e *5;_...-*
CﬁR\JRETGR \3

THROTTLEPLATE

i
s

v IGOVERNOR CONT’?%Z}L
: LINKAGE =

BOVERNDOR X

!

-aevﬁ'ﬁmoﬁfspmme

SHRFT YOKE

$IDE PULL GOVERNOR

FIGURE 8, VARIABLE SPEED GOVERNOR ADJUSTHENTS.
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Ignition and Battery Charging

BREAKER POINT IGNITION SYSTEM
This section applies 10 those engines equippead with'an
automotive type batiery ignition system. Both spark
plugs fire simuilaneously, thus the need fora distributor
is gliminated. To maintain maximum-enging efficiency,
thange the breaker points every 200 hours of operation.

IGNITION TIMING
Thetiming is presetatthefactory. Slighttiming changes
carn be'made by adjusting the point.gap.

Breaker Point Replacement and Adjusiment
1. Remove spark plugs.

2. Remové breaker box. cover. Hotaje grankshaft
clockwise {facing Hywheel) until points.are fully
oper.

3. Removecondenser{screw Ajand detach condenser
tead and coil lead (screw B). See Figure 1

4. Remove two Allen screws {C) and lift breaker
assembly from gnging.

5. Réplace conddnserdhd point assgmbly with new
parts and. reinsiall using above procedure in
raverse orger of removal,

8. -Adjust point gap by rotating crankshaft clockwise
{facing fiywheal} by hand. until the points are fully
open, Setthe point gap (using fiat feeler.gauge} at
0.020 inch (0.5 mm) by adjusting the socket head
screw (D) Inward proutward {Figure 1L A0.020inch
pointgapis equivalent to 20 BTC. Make sure feeler
gauge s clean and free of any grease, oil or dirt.

FIGURE 1. SETTING POINT GAP

8.1

7. Heplace breaker boxcover, coil wire, sparkplugs,

and spark plug cables,

Continuity Test

Asa check forproper E'gnitib‘n'iimihg'é continuitytest
may be:performed;

4. Adjust breaker points:

2. Remove blower Housing to expose timing marks on

top of gedrcase cover and flywheel {Figure 2).

FLYWHEEL TIMING
g TCYMARK

wi13gy

FIGURE 2. TIMING MARKS:

. Rotate fiywheel clockwise untit timing mark is

aligned with the proper timing mark (Figure 2)
iocated on top of gearcase cover. Reler 10 SPECK
FICATIONS for proper number ot timing degrees.

. Gonnest an'dhmmster of a.continuity test lamp sel

across the'ignition breaker points. Touch one test
prod o the coil lead terminal (screw B, Figure 7).

5. Touchthaotheriest prod toa good graund enthe

enging,

. Turn:grankshaft against rotation {counterclock-

wise) untit'the points close. Thenslowlyturanthe
srankshattwith rotation {clockwise),

. The lamp should go out of continuity lost just as

thepoinis break.which (s whereignition ocgurs. if
timing is early {agvanced) the poirt gap is 100
targe. 1ftiming 15 late (retarded) the point gap is
too small. Adjust point gap accordingfy.
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ELECTRONIC IGNITION SYSTEM

This section applies to those engines equipped with an
efecironic battery ignition system. Both spark plugs fire
simulianeously, thus the-need for a distributor is elimi-
nated. The-electronic ignition module is located on the
engine gear cover behind ihe flywheel, The module
féceives atiring signal from the magnetslocated within
a trigger virg which rotates on the-engine crankshatt
{Figura 9). If the slectronic ignition is suspected of mal-
fungtioning, proceed as follows:

TRIGGER
RNG

ES-4570

FIGURE 3. IGNITION MODULE AND TRIGGER RING

1, Check all electrical connections to be sure they are
clgan and fight. If all connections are good and
-wi'riﬁgi_ ig-imtact, go'to step 2.

i The efectronic ignition will
AWARNING! yosiver full votiage to the spark

plugs even when rotated by hand. Care should be
taken to avoid an electrical shock,

¥ Falture {o remove spark plugs
AV ARN?&G before turning engine over may

result in engine starting, which may cause severe
personal injury;

F AT Failure to ground spark tester
-LAWA-RN‘NG away from spark plug hole. may

resuitin ignition of cylinder gases and may cause
sovaie personal injury,.

. Puil spark plug wires off spark plugs and remove

spark plugs. Connect an approved spark tester o
eachotthesparkplug wiresand ground them away
from spark plug hole. Turn key on and crank engine
over for 5 seconds while watching for spark. 1 a.
spark occurs regulasty, the problem is not in the
ignition systern. If no'spark occurs; go 1o step 3.

AT | Never put jumper lead to the coil
‘,A,CAUTION- | negaliveterminal, This will cause.
faiitire of the efectronic ignition module,

. Connect a jufnper lead direcily from the positive

¥

battery t&rminal o the positive (+) coil erminal
{smaiier diameterof the two threaded posts). Grank
engine over while watching for spark. I spark
ncoure.the problem isin the low oil pressure cutout:
switch or related wiring, the lubricating syster {low
oil presstre), of in the other circultry bringing
vittage to the coil, if no spark occurs, goto'step 4.

Reder to IGNITION COIL section io test coil for
proper resistance. If coll checks out good, go to
step 5.

. Connect positive side of voltmeter to negativé (-}

ol terminal (larger diameter of the two threaded
posts) and negative side of voltmeter o engine
ground. Turn key on and rotate flywheel slowly by
nand ‘while observing voitmeler. Voltage should
switch back-and forth between battery voltage and
1-15. 1 vpltage does nof switch properly, Téplace
ighition module.

. Install spark-plugs and wires. If ignition module is

being replaced, be sure o connect red lead from
new. ignition module {0 positive (+) terminal of coil,
black lead fram madule 16 negative (-} terminal of
coll;

TR Never pul B+ lead to the coil
ACAUTION | o gative terminal, This will cauise
taiture of the electronic ignition module.
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IGHITION TIMING

The ignition timing is preset at the factdry and is not
adjustable. For troubleshobting purposes, itis possible.
to-make-an approximate check of the ignition timing by

refoving blower housing and using the gearcase
timing marks.

GEARCASE
“TIMING
MARKS

M

FIGURE 4. IGNITION TIMING MARKS

Continuity Test:

1. Pull spark plug wires off spark plugs and remove
‘spark plugs and blower housing.
Failure 10 remove Spark plugs
; ‘-1 before furning engine over may
resull in engine starting, which muy cause severe
personalinjury.

2. Turn ignition-on,

3. Connecta volimeter between the negative (-} coil
wrminal larger diameterof the two threadéad posts)
and a good engine ground.

iR The electronic ignition will
JAWARNING - “ciopiver fulf voltage to the spark
plisgs even when rolated by hand, Care should be
taken 1o avoid an electrical shook from the spark
plugs. '

g3

&

Rotate the fiywhesl slowly by hand in the clockwise
direclion until the volimster reading jumps from
Approximately t voltio battery voltage. Atthis point
the flywheel iiming mark should line up with the
groperliming degres {see SPECIFICATIONS) mark
lorated on the gearcase timing marks. To recheck
timing, the-fiywhee! must be rotated another com-
nlete revolution in the clockwise direction. Moving
the fiywheel back and forth acrossthetiming mirks
will not activate thie elsctronic ignition control.

Ingtall spack plugs, wires;and blower housing,

BREAKER POINT AND ELECTRONIC
IGNITION COILS

To fest primary and secondary windings. within the
igrition coil firstmake sure the ignition power is offand
coil isat ropnitemperdiure of 70°F {21°C)

! rovames e 1
= TG MARK.

2.

Use a-Simpson 280 VOM or equivatent.

Place 4 black lead on the.negative (-} coil terminal
and 2 red lead on the positive (+) coil terminal
Primaty resistance should réad between 3.87-4.73
‘ohms for breaker pointoolis, and between 290-380
for glectronic ignition colfs.

.‘Change resistance setting on ohmmeter. Place

ohmmeter leads inside on spark plug cable holes
{Figure 5). Secondary resistance should read
between 12,600-15400 ohms for breaker point
ignition coils; and between 14,500- 19,800 ohms for
slattonic ignition coils.

. itany ot the above conditions are not met, replace

oot

FIGURE 6 CON TESY
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SPARK PLUGS

Check and regap spark plugs every 100 hours ‘of
opsration (Figure 6. Replace sgark p!ugs that show
signs of fouling or electrode erosion.

FIGLRE 5. SPARKPLUG GAP

| BATTERY INSPECTION
Check battery ¢elis with a hydrometer. (Figure 7} The.
specific gravity reading Should be approximately 1 260

at 77°F (2570

Ifone of morgcélisare low on waler, add distilled water

:and recharge. Keep the battery case clean and dry. An
wecumulation of nivisture will Jead 1o a mdre rapid
discharge and battery fallure.

Keep the batfery términals ciean and tight, Push the
cable terminal down flush with or shghﬁy below the 1op

-of the battery post (Figure 8). Aftei making connections,
coatihe ferminals with 2 lightapplication of petroleum
jelty orgrease to retard corrosion.

Poor coritact at the battery cabla connections ig oftena

sourde of rouble, Make sure batiery cables areg inrgood

condition and that contacting surfaces are clean and

tightly connected. Do not reverse battery leads. Use-

recommended battery tools when disconnecting leads
o avoid mechanical battery- damage.

ﬁWtﬁRNiNG . Fgnition of explosive. bat:grg gases:

can cause severe personalinjury. Do
ot smoke while servicing batieries.

EPECIRG.
GHA‘JETY REAOiNG
SHO‘JLD BE
E 1260 Bt 3R 280

FIBURE 7. SPECIFICGRAVITY TEST

BATTERY JUMP STARTING

Ocoagionally, it may be necessary tojump start{charge)
aweak battery using a charged booster battery, If jump
starting is necessary, the following procedureis recom-
merded in order o prevent slarter damage; baftery
damage and personal injuries.

=1 Do nol engage starler for periogs
ACAUTION | fonger than 30 seconds without
ailowing § m:nmes for starter i cool. Starter failure
may result if these guidefines are not folfowed.

1. Disconnectengine load.

5. Use only a battery of the same vollage {12V} as is
used with your engine, '

3. Aftachoneendofthe positive boosier cabie (red)to
the positive: {+} terminal of the booster baltery.
Attach the other and &f the: postﬁve tabls to the
positive (+) terminal of your engine battary.

4. Aftach one end of the negative {-) booster cable
{black) to negative.{-) terminal of booster batiery.
Attachother end of nega&we cabletoa solid chassis.
around on your engine.

P 1 Do not aliow the positive and
_ﬁWARNING negative cable ends io touch
eachrotherbecause fEwill short the batterySausing
hazardous arcing, which can cause severe
personal injury.

5. Jump starting in-any other manner may resuit in
' damagetothe battery orthe elgctrical system,

8. Turn igrition switch to'ON.to start engine.

‘Neverjump starta frorenbattery.

: Todosocancausethe batiery to
exp!ade Maver expose the batlerytoanopentiame.
oran efectrical spark becouse 8 battery generates:
highly sxplosive hydrogen gas.

BATTERY POST
é ~ CABLE TERMINAL

¢

i - - -

FIGURE 8. BATTERY CABLE CONNECTION
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FLYWHEEL ALTERNATOR
Thisunilis equipped witha permanent magnet flywheel
afternator and solid-state voltage regulator-reclifier’

{outpul control). See Figure 8. As with all solid-state

lecirical units, precautions are necessary when serv-

‘icing. Observe the following:

1 This engine uses a 12 volt, negative

il gmund sysfenr. Allernator must be
-connecred to battery at alf ‘times when éngine is
running. Do nof reverse. bat:ery cables.

Weak lgnmon spark or a discharged battery indicates
troubie in the chargmg system But before teatmg the

-‘servzceabmty

Ksiep these points in mind when testing of sarvicing the
flywheel alternator.

1. Be sure engineis being run long enpugh-and fast
gnoughlorechargebattery: after sach start. Charging
systemiests reguirea full charged baﬁery Alternator
outputis reduced indivect propomon to engingrpm.
Also, powerretuired iGraccesseries reduces power
ayailable o recharge batiery.

STATOR

B

FUPWMEEL . S
VOUTAGE REGULATOR

) riis AG =n AC-
15 AMP 20 Ae

VOLTAGE REGULATOR
CONNECTIONS

TOSTARTER
AN IGHIT IO

2. Thereguiator-rectifier has builtin protection against
open circuits or short circuifs on the alternator
outpust {B+) terminal. Either condition will cause the
feguiaiormrecmaer woshuloff andappearasifitispot
tunclioning. Prior to checking the regulator-rectifier,
chack all wiring betweer the regulator-réctifier B+
terminal and the baﬁary posifive. (+} terminal to
assure it is free of gpen circuits, resistances or short
circuits. Also, if the battefy is exiremely dischaiged
it may ?}ave." insufficient power to “tuin. on” the
regulator-rectifier.

3, Be sure feguiater-mczﬁaer plug (connectof} is
inserted properly. Plug must bottom in receptac!e;
this eliminates any resistance due 10 & poor
connection. Kaep clean and tight

4. Make sure alternator stator leads-are not shortad
togeiner.

% Be sure regulator-rectifier has .a good ground
connection, Mating-surface for mounting-must be
clean and fasteners tightened properly.

8. Never reverse the battery feads:.

MOLNTED.ON
CYUNDER CIVER
™ yFY
YOI
MOUNTED BEHIND
REG o
BLOWER WHEEL RECT . i

i
-l

s
5

TO.BATTERY

LCAUTION;
PEGULATORMUST BE GROUNDED
THRQUGH MOLUNTING BOLTS ES1¥32

FIGURE 9. FLYWHEEL ALTERNATORSYSTEM
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With the engine running between 1800 to 2600 rpm,
observe the panel ainmeter (if not aiready equipped;
coringtt a fest ammeter). H ho charging is svident,
proceed with the Atternator Output Test.

ALTERNATOR QUTPUT TEST

Use a volt-chmmeter such as the Simpson 270, when 4

testing the. charging system.

1, With the.engine running, check the battery lerminal
voltage (regulator Cutput) using a DC volimeter.
‘Voliage outputshould be within the values sparified
in Tabié 1. It voltage. is greated than specified
replace regulator-rectifier assembly. If voltage is
less than specified, proceed tostep 2. '

2. Examine all wires for loose, corroded, broken
conngctions, short circuits,ete. Checkuses. Rapair
as nesded toassure complete circulls from regulator-
réctifier B+ terminal to batiery positive () terminal

and from battery hegative {-) termingl to regulator-

rectifier case: if battery voltage remains low with

-engine runhing, proceed to step 3.

. Disconnect plug from regulator-rectifier and test

the AC voltage at the plug with engine cunoing near

3600 rpm. if AC voltage reads more or less than

specified in Table 1, proceed ta step4. HAC voltage
is as specified but DG voltage is fow, replace:
regulator-rectifier.

Use the Rx1 scale on the ohimmeter for detecting
opens in the stator {unit'not running). Disconniect
plug from regulatod-rectifier, ‘Connect ghmmeter
test Jeads fo wires c¢oming from stalor, Hefer to
Table 1 for resistanca specifications, liresistanceis
not as Specified, replace stator. If stator resistance
reatings are as specified dng windings are’ not
sharied 1o ground, low AC voltage may ‘bedus 'ty
Joss of magnetism. If so, blower wheel -assembly
mustbe replaced. Check for magnetism with steel
tool blade Next, connect one chmmeter testlead to
stator wire, connect the other testiead 1o ground. it
the ghimmeter reading is low the stator is grourided
and must be replaced.

. _ TEST VALUES .
15A.GYSTEM | 20A. SYSTEM

BASIC TEST PROCEDURE.

1. Batiery Battery Voltage — unit not running.

12VDG 12VBC

2. Reguldtor Battery Voltage atter umit is funning
Hio5 mimes:

3610147 VDG | 138t0147VDC

‘3. Alternator Staitor Ohmmeter veading from stator
- and Wiring oirtpuit — unit potrunaing:
Check atplisg.

e e g s

 piw020Nms | 03t 050kms

and Wiring with Unit running. Measure between

4, Alternator  Measire AC open cifcuit statar voltage

A VAC minimum | 31 VAC minimum

twirstator igads with plug disconnécied B0 VAS miaximim | 51 VAC magimum
and unit tunning at approximately 3600 rpm.

LE ]




ENGINE WIRING DIAGRAM
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ENGINE WIRING DIAGRAM

(Solenold Shift Type Starter)
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Starting System

ELECTRIC STARTER

Narmally the starter will require little or nd service other
than possible brush replacement. Howaevar, if ihrough
-accident or misuge, the starter requires service or
sovarhaul, the fci}owmg information. will provide the
information necessary to perform this service.

Lervice

When starting engine, note starter motoer action. The
pinion gear should mesh quzckiywﬁh};y_wheei ringgear

and spih engine. Once engifig stants and solenocid
opens, the starter should disengage and stop: if starler

‘eranks-engine slow. or not at all, check stant circuit

components. Failure to crank is normally caused by low

battery charge, defective baltery cables, corroded or

poor connhections, orlowtemperatures. f after checking
these variables, startercontinuesto crank slowly, starter
must be removed and repdired.

‘Starter Removal

| Accidental starting of the engine can
| cauge severé personal infury . af

death. mscmn&ct thia balery cables whenrepairs are

made to the engine; conirols, or housings.

nect_ ground_ ca_bie fsrsi_

SEAL
THROUGH BOLY A
DUST \ .
COVER @;.__:»m__ e m:;:::‘:
i f
Si:{g?? PHION GEAR
Ebcar — S,

P ) -
'@x INPUT STUD
NUT

2. Disconnectbattery cable and electrical lead wires.
from glarier.

3, Remove Blower housing and cylinder air housing.

4. Remove flywheel and starter motor,

Starter Disassembly (Inertia Type)

1. Remove through-bolts and separate end cap,
housing, and armature (Figure 1),

2. Disagsemble drive-assembly and drive-end cap by
loasening the self-locking stop nut.

3. Ingpedtstarter for damaged or wom pars.

4. Repair-or replace all damaged or worn parts, as.
needed.

Starter Assembly -{_i'nerﬁ'a Type)

" rom parts with & C_iean cietﬁ or biow off wnth f!itered :
compressad air

\CAUTION | Do pot immerse bearings in
| TION cleaning fluid. Use 3 brush dip-
peu' i clean engiite ofl for dirt removal,

ARMATURE

BRUSH SCREWS
£5:193¢.

FIGURE 1. STARTER MOTOR (INERTIA TYPE}
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. Assembie brushes. o that thé chamfered side s ‘Starter Disassembly {Sclenoid Shift Type)

away. from the brugh springs: Make sure Brush
wires donot tub against the commutacr or end cap. 1. Remove “M" ferminal nul -and wire fead from
soléngid {(Figure 2).

3. Torquebrush screws 1o avalue ot 310 3.5 #-Ips {4 to
& Nm)

o _ _ _ 2. Remove the two stlenoid mounfing screws and

4. Torque input stud nutto.a valus ot d to 5 fi-lbs (S to removesolenoid.
¥ Nmj,

5. Apply athin fism of grease to the commutator end of 3. Scribe a mark across frame and rear bracket to aid
thearmature shaftand tothe portion ol the shaft that in assembly. Remuve the two through bolts.
contacts the bearings. Apply a. generous film of
'silicone base grease [GE Yersifube 3224} 10 the : - o "
shalt threads. 9 { ' ) 4.. Remove rear bracket and frame asssmbly.

B Totgue stop nutio avalud 51 201626 fi-1bs (27 10

10.

34 N 5. Carefully remaove anmature and lever from from
v bracket. Note dirsction of lgver and relainer.

. Torquethroughboltstoa valie of 4 510 6 #-lbs (1o

8 Nmj. 6. Remove the Wwo brush mounting screws, and
remove the rear bracket. '

. Apply-a-small amount-of a silicone based grease

{GE Versilube 322-L) to.armature shatt spling. . i e s
7. Remove brush holder assembly from the trame by

| Ingtall dust cap, pinion gear, dust cover spacer, pulling the brushes out,

anti-drift spring, stop nut washer, and stop nut:

Push dust cover on until it snaps into position.

SOLENDID o THRGUGH
THRUST BOLT
L GAR /
_ ADJUSTMENT ¥
AETAER " WASHERS i
e g /
. R | R
BTOPPER '
{RETAINING

RINGY

APMATURE

OVERRUKNNING

\ GLUTCH o
SE£L PRAME.
KESEMBLY.

51821

FIGURE 2. STARTER MOTOR{SOLENOM SHIFT TYPE)

52
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8. Push stoppet’ toward pmsen and remove shap rmg
Figure . 3).

8. Remove stopper and overrunning. clutch from
armatdre shaft

4

STOPPER

ES-16R2

FIGURE: 3., REMOVING OVERRUNNING CLUTCH

10. Inspect starter fof damaged or worn parts.

~— 1. -Repair or repiace afl damaged or woin pans, as

neaded.

Starter Assemhfy (Solenoid Shift Type)}

1, Install seal in nose housing. Install OVAIFLNNING
clutch on the armature shaft.

2. Slide stopper on the armature shaft Posilion srap
ring in groove irvarmature shaft,

3. Pult:stoppier ali the way over snap ring {Figure 4J. It

maybe nec&ssary olapsnap r:ng into groovéwitha
punch while maintaining tension on stopper.

-~

BNAP RiNG

EB-1154

. Lubrication; When starier motor is assemblad’ apply:

grease to each of the fo!iowmg points {Recom-~
mended grade: Muftemp PENe.2%

® Armature shaft spline

& Both bushings {Both ends of armature)
# Stopper on armature shaf

® Pinion.gesr

© Siiding portion of lever-

. Fit overranning cluteh into lever, and install with

armature io the front bracket.

. Insiall iever retaingr-and spacer. Position frame

assembly over armature 6niithié ifont brackst.

', Instail Brush holder assembly, Position brushes in

brash holder. MaKe ceértain positive lead wires-are
not grounded.

, install washers, as required, on the rear end of

armature shafl to obtain an armature shaft thrust
gap of 0.06 o 0.5 mm {0.002 1o 002 inch). New
washiers.are required If rear bracket is replaced.

Table 1, Starter Assembly Torgues

Solenoid Screws 6 im {54 in.-ib)
Brush Refaining Screws A N 3in-b)
Though Bolts 57 Nm {51 in-ih3

. Install rear bracket Secure brush holder 1 rear

bracketwith two maching sorews,
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10. Install and tighten the two through capstrews.

11. Instail solencid plunger in lever. Secure solenvid to
front brackel with two maching strews.

12, install wire lead to the terminal “M” oh solenoid,

13. Afler. assembly, adjust pinion clearance: Finion
clearance should be 0.020 to 0:080 inch 0.5 1o
20 mim); if not, check as fallaws, Ses Fi igure 5.

A. Connsct starter 1o a battery, as shown in
Figure 5 Cloge switch. This will shift pinion into
cranking position.

B. Push pmaon ‘back by hand arid measureé pinion
clearance. If cleavance does notfall within the
specified lmits, adjust by adding or removing
shims located bstween solenoid and from
bracket. Adding shims decreases clearance;
removing shims increases clearance. Shims are
included with replacement solenoid.

(BRI

FIGUHE 5. PINION CLEARANCE ADJUSTMENT

Inspection and Testing

inspectthe startér componenis for mechanical delects
before testing tor grounds orghorts.

Testing Armature for Grounds: Touch armature shalt or
core and the-end of each commutator har with a pair of
ohmmeter leads (Figure 6). A low chmmeter reading
indicates a grounded armature. Replace grounded
armatirg

FIGURE 6. TESTING ARMATURE FOR GROUNDS

Inspecting for an Open Circuitin Armature: Using an
shimmeter, check for continuity betweer the commutator
segmants. lfthereis no vontinuity (high resistance}, the
segrments are open-and armalure must be replaced.

Testing Armzture for a Shorf Circuit: Usea growler for
locating Shoits ‘in ‘the ‘armature. Place armature in
growler and hold a thin steelblade {e.g, hacksaw blade}

paraitel to the core and just above it while slowlyrotaling

armature-in growler (Figure 7). A shorted armature will

‘cause the blade tovibrate and be. attractedo the core. if

armature is shotted, replace with & naw one.

ESA00E

FIGURE 7. TESTING ARMATURE FOR SHORT CIRCUITS

—
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Commutator ihspection: It commutator is dirty or
discolored, clean with nuinber 00 to 000 commutator
paper. ‘Blow gri: vut ofarmiture alter cleaning.

i commutator is scored, rough, orworn, tumnitdownina

iathe
inertia type starter inspection

Housing inspection: Permanent magnets are glued to
inside of the housing. Magnets must be secure and free
of cracks.

Brush Inspection: If brushes are worn shorer than
174 ingh {6.35 mm), fepiace them, {;heck 10 see that
brushes move smoothly in the brush holders. See
Figure 8,

D25inch
635 )

i

FIGURE & SRUSH WEAR LIIT

Pinion Gear: If ¢inion gear is badly worn; has broken
teeth, or pinion splined sleeve is damaged reptace
pinfongear and dustcover assembly. i pinion gearisin
good condition, wipe armature shialt §pline and pinion

Solenoid shift type starter inspection

Fiald Coil: Use an ohmmeter 1o chetk for contingity
between brushes. fthere is no.continuity, thefield coitis
open and must be replaced. With field coil mounted in
ihsirame check for continuity between the field coiland
frame. Replace frame assembly iFthere is continuity.

all brush dust amd dm, l! bmshes BT WO shﬁr&er than
11:5 mm {4528 inch) replace them (Figure 8),

— =
‘\ E _mrﬁ
: ) {4528 inch;.
\\wsaa /

LT

ES13u3
FIGURE 9 BRUSH WEAR LT

85

Check for shorts between positive side of brush holder
and brush holder base. i there is continuity, replace
holder assermbly, Check for free movement of brushes.
Al brushes should move freet ¥ in the biush holders,

Overrunning Clutch: Inspect pinion and spline teeth for
wear or damage.

if pinion gear is word or damaged, inspect fiywhes! Hng
gear alse. Rotatepinion. [tshould turn free when turned
in one direction, and lock when turned in the opposite
direstion.

ot Do noteléan overrunning clutch inin
&MON salvent or fiquid cleaning solution.
Wasmng the clutch will cause the grease fo feak out.

Solenoid: Push solenoid pliinger in and release it. The
plunger sHould return 10 its orsgmai position, While
holding plunger all the way in, check for continuity
betweenterminais "M" and “B". i thereis no continuity,
replacethe solencid (Figure 10). Afterreplacing solenoid
check pinioh ¢learance.

TERMINAL 8"
e

TERMINAL S

 TEAMINAL W

£S48

FIGURE' 10, SOLENOHIY TERMINALS

Bushings: i sither the front or rear bushing show signs
of weat or damage, reptace them, Bushing and rear
bracketare replaced as an assembly. Check armature

shaft thrust gap i rear bracket is replaced.

Remove front bushing by tapping bushing from inside
with-a 7718 inch tap. Do not remove cap Trom front
bracket. Thread capscrew, same size as ap, into
bushing. Using a slide hammer remove bushing from

frontbracket. Pressnew bushinginto frontbracket Use
care not to distort inside diameter of bushmg
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Brush Replacement: Cutold positive brush from pigtail
atthe brush. Be careful not to'damage field coll, Clean
17410 3/8 inch (6.5 to 9.5 mm) of brush end of pigtail
with sandpaper or emery cloth Figure 113

PiGTAsL

STILL ATTAGHED
TO LD GO

- aew
lapprox. 174 w0 378 inay

T L SOLDERA MUBT NOT
EXTEND BEYOND!

i BRUSHSURFACE
LARGE CHAMFER

4~ REPLACEMENT
BRUSH

SMBLL CHAVIFER |

FIGURE. 11 BRUSH REPLACEMENT

Push prepared-end of pigtall tead into hole in replace-

ment brushifrom the small chamfered side. Sofder pigiail
lead toreplacement] brush-on the large chamfered side,

using 50750 tin/lead, rosin core solderand a standard
240/325 Watt soldering iron, Use a file 1o remove any

excess solderthat may exten_d beyond brush surface.

ON Pigizil lead must not profrude from
- surface onthe soldered sivo ofbrush,

7?‘9 prevent stifferiing of pigtait lead o notuse sicessive

amount of solder and heal.

Starter Mounting

Before installing startsr motor, miakeé sure the starer
mounting surface ontheengine baseis ciean and free
ofail

T install starler on T-260G {Spec A} ehgines yse the

following progedure. On these engines siarter pinion
‘gear lash reqwres adjustrient and must be thecked
when starter isinstalied.

. Install starter motor and tngmen mounting CAPSCIeWS
wst enough to hold starter in place.

2. Remove spark plugs from the engine. This allows
frég movementof the flywheel

3. Manually pu%l the starter pinion gear cutward on Hs
shaft until pinion gear teeth mesh completely with
fiywhee! ring gear teeth, Energize solencid on
solenoid shift starter.

4. Measlre the amount of free travel (lash) between
the pinion gear teeth and the ring gear teeth, See
Figurg 12: i lash istoo tight, causing binding and
slow starier operation, oriffash is greater than 0.085
inch {0.889 mm), lash must be adjusted.
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FLYWHEEL RING GEAR

y 60205 G015 inch 1051 4 138 memj
X ‘STARTER GEAR FREE. TRAVEL WHEN
Ay EN{}A{EEE WiTH FLYWHEEL GEAR

FINOH GEAR ™
ES-1002

FIGURE 12. CHECKING STARTER GEAR LASH

hole_s remove starier. Use. 821 f64 inch (B 334 mrm:
grilltoenlarge one mourting hole in startermounting
bracket. '

6. Install starter motor and adjust lash'to 0.020 in.+
0.015in. {0.51 mn + 0:38 mim).

7. Hemave ﬂywhea? and torque. starter mouniing
capscrews 1024 1626 f-1bs (3510 35 Nm). Use Onan.
flangehead capscrews or SAE grade 8 capscrews;
with 2 hardened flatwasher. Do notuse lockwashers,

Failure to lorqure starter Dolts
properly mey cause starierfaflure:
and ring gear damage.

& install fiywheel spark plugs, blower housing, and
cylinder air holsings. For correct cyiinder air
housing instailation {required on some models),
reférto Cylinder Ailr Housing Clearance.

9. Connect baflery.cable and wiresto starter. Connect
pattery cablesto battery. Connect ground cabte Jast.

Toinstallstarteron T-2606G (Beginning SpecBjengines
use the following pmcedure On these engines starter
‘pinion gear tash does not require adjustment,

. Instalbstantermotorand Wigle mountng capsérews
15 2410 26%-1bs (3310 35 Nm).

2. Install flywheel, blowsr housing, and cylinder air
housirg. For correct cylinder air ‘housing instal-
lations (required on some m{adefs) refer to Cylinder
Air Housing Ciearance,

3. Connett batlery cable andwiresto slarter Canrect
battery cables to battery. Connectgroind cable last.

it
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Engine Disassembly

DISASSEMBLY/ASSEMBLY

‘When complie engine disassembly is necessary, first

remove all complete agsemblies: Individua) assemblies

such asfuel pump and carburetorcan be disassembled

and repalred at another time,

‘Suggested Disassembly Order

1 il_:)_ra}.'n crankease.
2. Disconripctall exhiayst lines and-sleciical lines:

3. Remove enginedrom its mountings-and place ona

suitable bench or wark stand,

4. Remobve all housings, shrouds, blower housings,
e,

5. Remove flywhesl, using a. pufler. Note position of
chaft'screen and venturi when removing 1o assure
‘screw holealignment on reassembly. See page 10-
‘18 for further intormation.

6. Remove ignitioritrigger ring, if enging is equipped
with electronicignition.

7. Remove the gear-cover, being careful to protect the
oil seal from keyway damage.

8. Remove the crankgsar, using a gear puller andring,

8. Remove all accessories such as oil filter, starter,
mtake manifold; fuel lines, spark ;}iugs, ele..

10. Remove bregker point box:

11. Bemove oil base, ol pump and cylindsr hesds.
12. Bemove valves, springs: lifters, elc..

18, Remove caiishaft and gear assembly;

14. ‘Remove connecling rods and pistons.

15, ‘Remibve redr bearing plate, crankshalt, and front

bearing.

Keep all parts in their respective orders. Keep valve
assembliesiogether, Returh rod capsto their respective:

pistoris. Analyze the reasons for parts failure.

Suggested Assembly Procedure

Enging assembly is normally the reverse-of the dis-
assembly-procedure observing proper clearancesand
torgues./useatorgue wrenchiio assure pwperttghmess :

Coat the internal enging ‘parts with oil as they are’
assembled. After the internal 'sngine parts are ass-
-embled, the engine should turn over by hand freely. Use:

only genuine Cnan parts and special tools when

-feagsembling your engine.
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1. Use the proper bearing diiver to install front main
bearing after coating i with a light film of oil.

2. insertrear mairy béaring in rear bearing plate.

-3. Inseitorankshatt rearbearing plate, dnd crarkshaht
year:

4. Install piston and connecting rods.

5. Install camshaft and gear asSembly; aign crank
gaar mark with caniy gearmark

8. Install valve assambi;es, oif pump, oil base, and
cylinder heads,

7. Install breaker péint Hox:

8. iIngtail all accagsones such as ofl filter, starter; fusl
tines and spark plugs.

‘8. Install gearcover with oil eal, triggerring {slectronic
sgmt:on anly} and Hlywheel,

10. Setbreaker points [Fequipped with points}io obtain
proper itmmg

11, Check valve clearance,

“12. mnstali all housings and air clsanen

13, Fill orankcase. with oil,

‘Operalion

Start engine @nd check ol pressure. Run for approxi-

Tiatély 15 minutesio bring engineto operating temper-
ature; Checictor oil leaks, fue! leaks'and sxhaust leaks.

Adjust carburetor and governorfor speed and sensitivity.

Testing Compression

The campr&ssyon taster i3 used 10 delermine the
condition of valves, ptstcms pistan rings and cylinders:

To check bompression:

1. Runthe engine until thoroughly warm.

2. Swp engine and remove spark plugs:

‘3. Remove air cleanerand placethrotile.and choke in

the wide open position.
A, gﬁfsie'ﬁ' the compression gauge in one spark piug
ole

5. Crank the enging and note the reading.
Refer to. SPECIFICATIONS section for gompression

pressures. There may be variations tue 16 equipident,
tamperaturé, atmogpherio candaizons and attitude. These

pressures are for @ warm engine &t granking speed
{about-300 rpm),
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Tappet Adjustment

The engineisequipped withadjustablevalye tappets.

The valve tappel clsarance should be checked and
ad;usieci i necessary; at igast every 200 cperatmg
hours or when poor.engineg performance is rinticed.
Adjust the valve clearance only when anging is at

.ambient femperaturs, Proceed as follows:

t. Remove ignition key to prevent actidental star-
zsng

2 Hemcve all parts necessary 10 gain access o
valve tappeﬁs

3. Remove spark plugs to ease the fask.of turning

the-engine-over by hand.

4. Place asocketwrench on'the fiywhes! capscrew
and rotate the crankshaftina clockwise direction
untit:the left intake vaive {viewed from ffywneel

end) opsns and closes. Continle turming the

granikshaft until the TG mark on the fiywheet is-

lingd up with the TC mark 8rithe gear cover, This
shiould p!af;e the ieft piston {#1) at the top'ofits
compression stroke, Verify thatthe eftintake and
exhaustvalvesare closed and there isno pressure
on the valve lifters,

5, The correct fecler gauge for the vilve adjustment
{see SPECIFICATIONS] should pass fresly bev
tween valve stem -and tappet: & 0.002 inch
{0.05 mm) thicker gauge should not {Figure 1},

6. To correct the valve clearance, use a 7/16:inch
oppen end wrench to lum-the ad;ustmg screw o
whtain the correct cieamnce The screw. isgale
locking and will stay whare it is $et. A 9/18-incth
(¥4 mimi) oper end wrench is retjuiréd 10 hold the
tappet while turning the adjusting screw.

7. Toadjustvalves-onthe tight Band Bylinder, urs

engineohecomplete revolutionand again line up
mark on the flywheetand the TCmark on the gear
cover. Then follow adjustment procedure given
for left hand cylinder.

8. Replaca all parts rhmoved in Step 2. Tighten alf
sorews isecraly. Torgue manioid bolts o spec-
ified forque,

VALVE CLEARANGE

’fﬁ\ Lvige AT

NSERT o/ vaLyE cusoe ~

< I .
f VALVE RETAINER~ | [
YALVE BERING, ¥

VALVE SYSTEM

A properly functioning valve system is essential for

qeod-engine performance: All engines utilize an L~

headtype valve design as shown in thure 1. Access

10 the valvé system can be oblained by removing the
cylinder figdds and-the valve covers on top of the
engine. A valve spring compressor must beused 1o
remioye valves from the eylinder blogk,

Avalvestemsealls sometimes used onthe infakevaive
guides of some engmes ‘This seal must be replaced
sach iume the valve is removed.

Plage valves, springs, refaicérs/gndlappetsinarack as
they-are removed from cylinder block so'they can be
identified and reinstatied in their ofiginal locations,
Discard old valve stem seals and replace with new ones
during assembly.

Usethefoliowirig procedures io inspectand servicethe

valve system.

inspection _
Clean carbon from the valves.. valve seats, vatve
guiges, and cylinder block,

waa’page aut—efnround and carben dapesxts

Burningand pitting are caused by the valvé failing to
seat lightly. This-condition is often caused by hard
carbon partmles on the sem it may also'be due g i)

- AL CEEARANCGE:

0D

M UALVE SPRING
WASHER 1.OCK:

(NTARE-vALVE  STEM el
PooooNLYs BEAL “yALVE ROTATOR
) {OFTHANALL
FIGURE 1. VALVE ASSEMBLY Vticaos.
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Watpage occurs chiefly inthe upperstem dusitoits
exposure to intense heat. Qut-of-round wear follows
when the seat is pounded by-a valve whose head is
not in fine with the stem-angd gwde favalve face is
burned or warped, or if the slem ig worn, instati anew
valve,

Too much glearance in the intake guide admils air
and. ol into the combustion chambar, upsetting
carburstion, increasing oil consumption, and making
hisavy CarbBon deposits. Carbon reducss heat gissi-
pation. Clean metal s 8 good heat -conducitr but
carbon insulates and retains. heat, This increases
combustion chamber temperatures which causes
warping and burning.

Unburnad carbon residue gumis valve Stems and
causes them to stick in-the guids. Deposits of hard
carbon with sharﬁ points: prmec’tmg become whits
hot and cause pre-ignition and pinging.

Refinish-valvesthat are slightly pitted orburned onan
accurate valve grinder, If valves are badly pitled or
have a thin margin when refaging, replace them..

¥T-10a0

FIGURE 2. VALVE STEM AND VALVE GUIDE INSPFECTION

Stems And Guides: Atways check valve stems and
guidesior wear (Figure 2§, Useahole gauge fo measure
thevalveguide, When clearance with'stem exceeds that
specilic in DIMENSIONS AND. CL&ARANCES reptace
eitirer valve or guide ‘or both, as may be necessary.
Always regrind seatto make concentric with the newly
instaited guide,

Worn valve stem guidescan bereplaced from inside

the vaive chamber (a seal is provided behind the

intakevalve guides onty). The smallér diameter of the.
tapered valva guidesmustface toward thig valve head.
Tappets arealsoreplaceableframthevalve chamber
after first removing the valve assemblies.

Valve Guide Removal Betore removing vilve guides,
use an electtic drill with & wire brush 1o remove
carbonandotherforeign material from top surface of
guidés. Faburglopérform this bperatipnay resutin
damage to the guide bores. Drive the guidés cut with
a hammer and valve guide driver.
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Driving out old guides can damage
2L the guideor fappet bores. Be carelul
not to-sirike guide bores with driver or alfow guide fo

ACAUTION

slrike tappet bores during removal..

Valve Guide Instalfation: Run 2. small polishing rod
covered with crocus cloth through valve guide holes
toclean out carbon andother foreign materiais, Place
a new gasket on the intake valve guide, and coat the
vuler &dge of-each new guide with oil. Place guide,
agich-up, In dylinder hleck and préss in until guide
siops or protrudes 11432 ingh (8.7 mm) from rocker
box side ofblock, A suggested method of instatation
igshown in Figute 3

BIT618 HEX MUY

{2 HEQUIRED) \.
IR

LR
RSN A
R
| Bi6 ELATWASHER
2 REGLHRED)

SIE" {HBmimy
VT

FIGURE 3. VALVE GUIDE INSTALLATION

Vaive Stem Seals: Do hotreuse valve stem seals. Each
iimethe valves are removed from gylinder block; 2
naw seal mustbe used when valve is reinstatied,

e iy Do not.remove valve affer seaf Is
ACAUTION : pociatied. Valve can be withdrawn
ondy as far as the groove in valve stani. Do not allow
valve siem seal focame inconlact with groove ursest?
damage will resull.
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Valve Spring: Check valve springs.for cracks, worn
ends, distortion, and tension. ifspring ends are’ WOTn,

check vaive spring retainer for wear. Check forspring
dxstqr_hon by placingspringona ﬂ_a_t_su rface naxttoa
square. Measure heightof spring and rotdte itagainst
square edge o measUre distortion. If distoriion

exgeeds 0.06 inch (1.5 mm) réplace spring: Check:

spring ténsion at the Eﬁstaiied height for both the
valve spring tester. Replace any valve. spring that is
weak, cracked, worn, or distorted.

Vaive Rotators: Positive typé valve rotators prolong
valve life-and decresse valve repairs. When fung-
tioning properly, the valve is rotated a éractton ofa
turn €ach time it opens. While at open:position, the.
valve must rotate fraely There 510 gasy way 1o
determiing if a valve rotator is good or bad. Onan
recormristids that valve ritatirs be replaced at each

major overhaul orita buitd-up of carbon is noted on:

valve face and valve seat,

Vatva Seats: Inspect valve seat:inserts, 1f seals arg
foose, tracked or severely ;Jmed new ones must be
instailed. Remove valve seat insefts using a valve seat
removal tool. if valve Seat insert bores in cylinder
biock dre damaged orworn sothal & press it cannot
be obigined when installing new standard size valve
seal fngerts, the bores must be machined for an
oversize seat.

USE NEWYALVE SEATTO
ALSUSY PULLER DEPTH.

PULLER JAWS CRe

FIGURE 4 VALVESEAT REMOVAL
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Valve Seat Removal: Removs carbonand combustion

deposits from vilve seal Select proper puller gize.
determined by inside diameter of valve seat. On seme

puliers use anew seal ag:aguide 1o adjust puller depth
{Figure' 4). Puller jaws must expand into gylinder block

atthe point where bottom of valve seat insert rests on

vylinder block. Pasition pullér on valve seatand tighten

hex nut. Clamp cylinder-block to a solid bench. Attach
ghde hammer 1o puller. Tighten hex nut between each

blow with the slide-hammer.

_ ALVE SEAT
THIIE  inserT proves
I8 sse PrOPERTOOL

. CHECE THIS'SHREM L
FOR BURRY BEEORE

VELVE SEAT ng ? ¢
INSERTING SEAT

¥T-Yu2y

FIGURE § INSERTING NEW VALVESEAT

Valve Sear insta!la&on. Aﬁer the old seat has beeﬁ
seat msen recess, Use & valve seat ingert dfwer and
hammer to install the insert {Figure ), Drive the vaive
sgatinsertinso that the insertenters the recess eveniy.
Make certain that the valve seatinsert rests-solidly on
the botiom: of the recéss zll the way around s
circumierence,

To assure @ tight valve seat fitand eliminate the'dangsr
of seatigoseningin the bore, valve seatmustbe staked.

insert valve seat slaker infoc valve seal or guide in
cylinder block. Using a lead hammer, strike the staking
100l 2 sharp blow to wedge new valve securely inplace.
It wili be nécéssary {0 refinish valve seal inserts before
install ing valves.
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| TAPPETS
Very little wear fakes place on tappet diameters.orin
tappet.bores. If the clearance belween tappet and
bare mcylinder block-exceeds specifications, replace
the tappet.

insperd the tappel fates which sontact camshalt

. lobes for roughness, scuffing, or concave wear.

Replace any worn tappets. If tappets are worn,
inspect camshatt for wear,

VALVE FACE AND SEAT GRINDING

Some engiries are equipped with a premium valve
packageé (aluminized intake’ va&ves} Hinvegluminized
valve face does not clean-up LSing & wire brush, the
valve face may be refinished. This removes the
aluminized coaling from the vatve face, Anafuminized
valve that has been refinished will normally havea life
expectancy equal 10 4 standard vaive, i longervaive
life is. required, worn or darmaged valvés should be
replaced with new prermium vaives,

Beforeinstallingnew valves or previously used valves,

dnspect valve seats tor proper valve seating. i used

valves are reinstalied, :the valve stems sheudd be
cleaned and valve laces greund o ibelr specified
ahgles of 44°, Refinish valve seats fo & 45° angle.

When réfacing valves and seats, remove all evidence
of pitting and grooving. Fend.of valve stem s pitted
arworm, froelandcanitupon therafacerwhesl . A
very light grind’is usually enough to sguare stem and
remove-any pits-or burrs. The valve gunde should be
thoroughly cleaned. If valve guide is worn, orvalve is
warped, the necessary parts must be replaged:

Ey-grindmg thevalve fageand seat atslightly different

angles, a fine line of cortact on tace and sealis

oblained, eliminating the need to lap the. seating
surfaces. The one degres différence in angles is
detingd gs the. interference angie {Figure. 6. The:

seat angle is-gréater than that of the valve face. This

assures coitact af the maximum disthater-on'valve,

seal sealing surface.

¥T10

FIGURE &, VALVE INTERFERENCE ANGLE

10:5

Refinish valve faces 102 44° angle.on avalve refacing

machine. The first cut from valve face must baalight
grinding. Chieck if there is an unevenness of metal
being reimoved, If oniy part of valye's face has Besn

touched, chack to see if vatve & properly seated in

maching or if valve is warped, worn, ar distoriéd.
When cut is even-around the whole valve face. kesp

-grinding.untilcompletefaceis gmund glean. Besure

the correct valve fage angie is maintained. When
valve head is warped, a Knife edge will be ground
thure?j on partor all ofthehead dueto the large

amourt of metal that must be removed ta coripigtely

reface valve. Heavy valve heads are regquired for
strengthand good heat dissipation. Knife, edges lead

1o breakage, burning,-and pre~ignition due to heat

localizing on the edge,

‘Raplate any valve thatl cannot be entirely refaded

whilte kgeping ‘a good valve margin. (Figure 7) ofis

‘warped, worn, ordamaged inany way. Theamountof

grinding hecessary 10 trisga valve indicates wheather
valve-head is worn or warped,

WARPED
VALVEWITH
KMIFE EDGE

KNIFE EDOE

coopmseain |

T

TIENCE
18 mms MINISIUA,

1B

BHSURE 7. VALVE HEAD MARGIN

Whern new valva seats are installed, or previgusly
used seats reground, refinishing must be done witha
valve seat grinder used according to the manufag-
turers dirgctions:

Valve seats shiould be ground with 3 45 degree store
and the width of the seatband should be 1/32 inch o
3/64 inch (0.79t0 1.2 mm) widé. Grind only éncugh
th zssure proper seatmg

Place each valve in its proper location. Check each
valve for a tight séat. Make severai marks at feguigr
intervals across the valve fade using machinist's
bluing. Observe if the marks rub off uniformly when

‘thevalve isTotated partofa turn againsttheseat. The
wvatve seatshould contact thevalve fgceevenly atall
Jpeints, The ling of contact should be at the center of

the valve face.
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FLYWHEEL

Hemoving the flywhéet is a relatively simple procéss,
but the foliowing procedure must befollowsd to avoid

damage 10. the gear case and possible injuryto the
operator,

TWO tums

AWARNING

pletaly since it acts. as 2 re-

strainer when i‘f}e Hywheai snaps loose. if the

flywhos! s not held by the screw, the spring
action in the whesl will cause it to fy off with greal
force which can cause injury to the operator.

2. Install a puller bar oh e flywheal (Figure 8)..

. FLYWHEEL

T la: FLYWHEEL
PULEER

ng FLYWHEE,

“ MOUNTING-SCREW

]

cEFNe
FIGURE B BLOWER WHEEL PULLEY

3. Turn the puller bar bolts in,-alternately, until the
whesl 'sfapy ioose on the shaft.

'ACAUTION .

Do pot use g screwdtiver o
similar tocl or pry behind the

f:ywhee! agains? the gear case. The gear case

covaris die-cast material and will break it undue
pressure is appiied in this mannet.

4. Unscrew the pulter from the flywhee), remove the
flywhes| mounting screw and.washer aihd puti the
tiywheel off the shaft, Take care notf to drop the
wheel. A bent or broken fin will desfroy the
baiance Always use a steel key for mounting the
ftywheel,

Do not remove the screw com--

108

BUSHING. i THE CUP

GEAR COVER

After removing tig maunting strews, tap the gear cover

genily with a soft faced hammerio loosen it.

When installing the gear cover, make sure that the pinin
the gear coverengages the nylon tined (smoothyhole in
the governoricup (Figuré 9). Turn the governor cup so
that the nylon fined hole is atthe three o'dlock position.
Use a smali amount of grease to assist in holding

-governor cup in position. The smpoth side of the
governoryoke mustride againstthegovernercup. Turmn
the governor arm and shialt clockwise as faras possible

and hald inthis pasition until the gear coveris installed
flush againstthe crankcase. Be careful pot o' damages:
the gear cover ol seal.

| To——— OVERNGR SR
HOLL AR N [ GOVERNOR SHAFT
ROTATE
GOVERNQR [k e
SO THAT ROLL B |
FITSINTQ THE
METAL LINED
HOLE OR PLASTIC

GOVERNGR
SHAFT YOKE
Smooth Side.
Toward Copy

WEELLER W
ENTER HOLE  7d-
BALT WAS
FaLLEN QT

PSURE 5. GEARCOVER ASSEMBLY
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WHEN GOVERNGR
1§ PROPEALY
ASBEMBLEDTHE
DIMENSITN SHOWN
ONDRAWING WILL
BE AS INDIGATED

BOVERNGE #%
FLYBALL

WRONG
107
MSTALLATION OF BALLSFACER

& BALL GOVERNOH B9ALL GOVERNOR' U BALL GOVERNOR
FLYBALL LOCATIONS o

EIGURE 10 GOVERNOR CUP DETAILS

GOVERNOR CUP

‘With the gear cover removed, the govermor cup can be
taken offafter removing the snapring from the camshaft

center pire. Caich the flyballs while sliding the cup off

Figure 10k

Replace with:a hew partany flyball which is:grooved or
has a flat-spot; the ball spacger ifils atris.dre wWom of

‘othefwise damaged; the géar/spacer assembly ifioose

oy gearhub, and the govemorcup ifthe race surface s
grooved of rough. The governor cup must be g free~
spinning it on the camshaft.center pin, butwithoutany
excessive play,

if replacing the ball spacer, be sure {6 position itsp an

arm is lined up with the space on the camshaft gear (if

your camshall gear doss nol have 4 space in i

disregard-this paragraph). {fthe ball spacer arm is not

lined up with the space in the camshaft gear. a fiyball
can slip-intothe space and cause engine racing and

-governing problems {Figuce 10).

Wheninstalling the governor cug, tiftthe éngine sp the

-gear is up; put the flyballs-in place (Figure 10}, and

install the cup and snap ring on the center pin.

‘The camshatt center pin extends oul 3/4 inch {19 mm)
‘fromthe ehd of the camshaft: This distance provides an

in-and-outtravel distance of 7732 inch (5.6 mm)for the
governor cup, as iffustrated. Hold the cup against the
fiyballs ‘when measuring. The camshaft center pin

10-7

cannot be pulled outward or removed without damage.
Hthe center pitt extends outtov far, thecup will nothold
the fiyballs properly. If the distance is less than 7/32*
5.6 mmy, {the engine will race, especially at nutoad)
remove the cenler pin and pressin a new pin,

TIMING GEARS

I replacement of either the crankshaft gear or the

camshaft gear bécomes nevessary, always install both
gears new.

The camshafi and gear mustbe replaced asan assembly.
Before removing the camshail and gear assembly,
remove the cylinder head and valve:assemblies. Then
remove thedperdting plunger forthe breaker points and
tappets.

To remove the crankshafl gear, first remove the:snap
ring and retainer washer, then attach the gear pulling
ring using twe No. 10-32 screws {Figure 11}, Tighten
the screws aiternately untd both areight, Atach a gear

pulier to the puller ring and proceed to remove the gear,

Eachiliminggearis stamped with O near the edge. The
gear ieeth fhust mash so 1hal these marks exactly
coincide when the gears are installed in the engine

‘When instalting the camshaft gear and shatt assembly,

be sure that the thrust washer is properly in place
behind the camghalt gear. Thest install the crankshalt
retaining washer and lock ring.
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CRANKSHAFT

rTH&SE WEARKS

’ MUS? ALIGN YEHEN
%NSTALL!NG A iaiNG
GEARS

vi0i

FIGURE 11, TIMING GEARREMUVAL AND INSTALLATION

PISTONS AND CONNECTING RODS
Obsérve the fouowmg procedure when removing

‘pistoris:and cofinecting rods from the engins.

1, Drain-oil.

2. Remove the uylinder head and oit base pan from
the engine.

3. Rémaove the ridge iromthe top of each tylinder
with' & ridge reamér before attempting piston
removal {Figure 12).

Forcing tha piston from. the
!_@TTGNQE cylinder befors: reaming may
cause demage to the piston lands and break
rings.

FIGURE 12, REMOWVING RIGGE FROM CYLINDER

10-8

4. Turn the grankshall untit the pisten is at the
bottom of ils stroke and remove the sonnecting
rod nuts, Lift the rod bearing cap fromife rodand
pust thie tod and pistonassembly oufthiroughthe
‘topol theoylinderusing a hammer Handie, Avoid
seratching the crankpinand eylinder wall when
removing the piston and rod.

5. Mark gach piston and rod assembly $0 they canbe
‘returned to their respective cylinders after overhaul.
Keep -connégcting rod bearing ¢aps with their

respedtive rods.

6. Remove the piston rings from the piston with a
'p:ston tingspreader {Figure 13}, Remove thepiston
pin retainer and push the piston pin out

FIGURE 13, REMOVING PISTON RINGS

7. Remove dirt.and. depossts iram the piston surfaces
with anapproved cleaning solvent: Clsanthe piston
ring grooves with a groove tleaner or the endota
piston ring filed to a sharp point {(Figure 14). Care
must be laken notto remove metal fromthe. groove

sides.
(o aliTinN | Donotuseacaustic cloaning solvent
lw or wire brush for cleaning pistons.
These materials will cause pisfon damage.

When cleaning the connecting rods in solvent, be sure
o inglude the rod bore. Blow out all passages with
compressed aif,

Engines that bave been fitted with.0.005 ingh (0,13 mm)
oversize pistons sl the faciary are identified by the istter
Eaher ihe serig) number. Number is stamped on the
eylinder block and on the unit namepiate.

R —————
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FIGURE 5. CHECKING RING SIDE CLEARANCE.

with deép nicks, signs of fractures, scoréd
pores or bores.out of rgund more than0.002
inch.

2. Usea new pistonpintocheckconnecting rod
dor wear, A push ?st ciearanne is requzred and
pin falls th?aijgh adry rod pm bore asa resull
of its own wetght, replace the rod.

FIGURE 12, PISTON GROOVECLEANING

Fitfing Pistons:
Inspection 1. Propef piston'tolerances must be maintained

Foliow the procedures given betow when inspecting for satisfactory operation.

5t
Pistans and eonnecting Tods, 2. Refer to DIMENSIONS AND CLEARANGES 1o

Piston Inspeétion: determine whers to measute piston 1o be siire
R the to_?ai clearance foliows saecﬁ;cat_wr_‘gs

1. Inspect the $l$tﬂns for fraclures at the ring

lands, skirts, and pin bogses. Check for wearat 1
thering lands using a new ring and feelergauge = 2 o
{Figure 15). Heplace the piston when the side e _ ' 1

clearance of the top. compression rifg reachies ) ro) 5 5T
0.008 inch (0.20 mm). W= MEASURE CLEARANCE HMEHE 4

2. Repldce pistons showing signs of 36utfing, U

seoring, wora ring fands, fracturesordamage
from preignition. Excessive piston wear near
the edge of the top ring land indigates

Lonrecting Rod Inspection: ] W

1. Replace connecting rod belts and nuts with
damaged threads. Replace connegting rods FIGURE 15, MEASURING PISTON CLEARANCE

104
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Fitling Piston 8ings:

1. Install the piston ring in the cylinder bore, Invert.
the piston and push the ring to the end of ring
travel, dbogt hah‘wu‘:‘qr into the bore, which trues-
the ring end gap. Check the gdp with a feeler
gauge (Figufe 17).

2. The ;}racizce of filling ingendstoincredse the
andgap isnetrecommended. If the ring €nd
gap dies not meet specifications, chack for
the correctset of rings dand the correst bore
size A ayimder bore that is 0.001 inch
{003 mm) undersize will reduce the end gap
0.003 inch {0.08 mm).

FIGURE 7. POSITIONING OF PISTON RiNG
AND BEASURING OF END GAP:

CYLINDER BLOCK
The cylinder block is the main support for alf other

basic engine parts. Crankshalt and camshaft are
stpporied by the block, assuring alignment of the

crankshalt and ¢ylinder Bores.

1819

Cieaning

After removing pistons, crankshaft, Cylindér heads,
ete;, inspect block for cracks and extreme wear. if
block. is still serviceable, prepare it for cleaning as
follows:

1. Scrape gll old gasket material from block. Remove
oil by~pass{o allow cleaning sdiution to contact
inside-of oil pagsages.

2. Hemove grease and:scale from gylinder block by
agitating in a bath ol commercial cleaning
solution orhot soapy washing solution;

3. Rinseblockin clean’hot watertofembvecleaning
solution.

inspection

Wherirebuilding the-enging, thoroaghly inspect biock
for any condition that would make it unfit 57 further
use. Thiginspection must be madeafter 4l parts have
heen removed and block has been thoroughly
cleared and dried,

1. Makeathorough.check for cracks. Minute cracks
may-be detécted by coatmg the. suspscied area
with. a mixture of 25 percent kerosene.and 7§
percent light'motor oil. Wipe the part dry -and
immediately appiy a coaling of zing pxide {white
lead) dissolvad 'in wood gicohol. ¥ gracks are
present, the white coatmg willbacome discolored
&t the ﬁefectwe ared, Always replace a cracked
oylindar Block:.

2. Inspectall machmed surfaces and threaded holes.
Carefully remove any nicks br Burrs from ma-
chined surfaces. Clean odut tap;}ed holés and
clean upany tamaged thieads,

3. Check top of block for flatness with & straight
edge and.a feeler gauge.

Cyitnder Bora Inspection: Inspect cylinder bores for
scutfing, scratches, wear, and scoring. If cylinder
wores are scuffed, scratehed, scored, orworn, they
must be rebored and honed for the next oversize

-piston,

Whern the gppedrance of cylinder bores is guoci and
there are noscuff marks, check cylinder bore for wear
or out of roundness as follows:

1. Chegk cylinder bore for taper, sut 6f round, ang
wear with a cylinder bore.gauge, telescope gauge

or inside: micrometer. Thesd measursments.

should be taken atfour pfaces topand bottomy of
piston ring travel, paraltel and perpendicular to
axis of crankshatt.

2, Record measurgments taken at-top and bottom of
piston travel as foliows {Figure 18):
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A, Madstre and record.as “A™ the cylinder bore:

diamater {paraiie! to crankshaft) near thetdp

of cylinder bore. where greatest amount of

wear offurs.

B. Also measureand record as “B” cylinder bore:

diameter (parailel to crankshaft) at the bottom
of piston travel,

L Measdre and fecord as “C" cylinder bore
digmeter {perpendicular to crankshalt) near
tha top of cylinder bore where greatest
amount ot waar oCeurs.

_ diamster (p_er;}endzcular to cmnkshaﬁ; atthe:
Botont of piston travel.

E. Beading "A"subtracted fromi reading "B and

reading "G subtracted from reading "D

indigates ¢ylinder afief.

if cylinder taper exceeds that specitied in
DIMENSIONS AND CLEARANCES reboré and
horie.cylinderto the next oversize.

F. Reading “A" compared 1o reading “C" and
reading "B” compared 1o reading “D” indicate
whether-ornot eylinder is out of round  foutof
round exceeds that specified in DIMENSIONS
AND CLFARANCES the cylinders must be
rebored and honéd to the next oversize. A
reboring maghine s used when goi ngtooversize
pistong.

Reboring the Cylinder

Reborg and hohe engine whenever cylinder bore'is
worn, damaged, out of round, or if cylinder taper
excaeds specilications. Alworn cylinder bore should
be resized tn the smallest standard oversizediameter
at which it will-.clean up. The final finish and bore
diameters should then be obiained by hening. Final
bore diameter should equal the. standard diameter

added to'the oversize.

; At | [Tboring baris operatedincorrectly,

ACAWQN | wntt produce a'rough cylinder sur-
face that may noi clean up even when honed. Boring
should be done only by qualitied service parsonnel
who aro-carefulin their work.

18-11

TOP ERD. OF T LINDER

ey e )
WEAR
AREA
O

e e S e e b A

v o, S

FIGURE 18. METHODS OF MEASURING THE DIAMETER
C OF A CYLINDER BORE |

After t}efmg to the correct oversize cylinder hore
dimension pisten and ring clearance should be
appropriate. Theréisno need 1o adjusior‘*m pigions
and rings.

When reboring cylinders, lake the following pre-
cautions:

1. Make sure cutting tool is progeriy ground belore
using it

2. Besuretopot engingblock is smooth and deposit
free.
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3. Clean biase of horing bar beltré bar 18 setup,

Beposits underboring bar'will cause it to tilt arg

the gylinder will'be distorted after boring:

4: Make dn Inftial rough cut; followed by a finish cul.
“Theri hone cylinder bore tothe spec:fted GYBrEizZe.

Honing Cylinders {Using Precision Hones)
Refer fohone manufacturer's recommended grit size

1o produce spesitied surfaes finish of 20 10 40 RMS,

Too.rough of a tinish will wear outthe rings and too
smaoth ofa finish canretard piston ring seating.

1. Position black solidly for either vertical or hori-
zontal honing. Use éither @ anill press or heéavy-
dutydrill which operates at approxtmazeiy 25010
AB0-Fg.

2. Follow hone manufacturer's instructions for the
usg of oil or lubricant on stones. Do not use
lubricants with a dry hone.

3. Ingerthone in'bore apd adjust stonesto it snugly
to’ the narrowest section. Whén adjusted cor-
sectly, the hone should not shake ‘or chalter in
cylinder -bore, but-will drag fresly up and down
when hone is not running.

4. Connéctdrill to honeand startdrill. Feal ol Boreg
Iorhighspots, which cause i inicréased drag on
stones. Move hone up and down in bore with
short overlapping strokes about 40 times per
mmuie Usuaky bottom ef oyimder must i}e'
1akes a umferm dtameter move_ ho_n_e up and
down:all the way through tyiindér bors. '

5, Checkidiameter cf’théhcyiihdner regularty during
honing. A dial bore gauge is the easiestmathod
but a telescoping gauge can be used. Gheck size
atsix placesinbore; measure fwice atiap, rmiddle
and bottom at 90-degree angles.

8. Crosshatch formed by thestores should form:fy
includeqd angle of 23 degrees. This can be
achigved by movingtherotating hone (25010450
rpm)up and downincylinder bore about ADtimes
per minute.

7. Cleancylinderhorgs thoroughlywith sodp, water
and cleary fags. A clean white rag should not
pecome spilfed onwall afterclieaningis compiete.
Do not us’é a sa}vent of gasoime since they wash

8. Dry crankcase dnd cogt it with pil.

FRODUGCE CROSS HA TCH SO TEHES

Degiazing Cylinder Bores

Deglaze the cylinder bores i thereare no scuff marks
and no-wear or out ot round heyond specifications
befare instailing new rings. Deplazing gives a fine
ﬁn;sh but doesnot emarge cylmder d:ameter 50 the

The reason for deglazing a cyl’irzd’er_ is to provide
cavities to hoid oil during piston ring break-in,

1. Wipé& cylinder bores with a clean cloth which has
been dippéd ir clgan, light engine-oil.

2. Use a brush type. deglazing tool with coated
bristie tips o produce s crosshatch patiernin the
cylinder bars.

3, Use a slow speed dnill to-drive the deglazing tool.
Move deglazing fool up.and gown incylinder {18 to
12 tompléte strokes) rapidly enough fo. obtain a
crosshatch patteérn {Figure 19

AYQID THIS Finise

FOR #AST RING SEATIHG

o i Neveruse gasolineg or commér
&{:AWGE cial cleaners to clean cylinder
bores after deglazing or honing. These solvents
witl not ramove abrasives (rom the walls, Abra-
sives not removed from ehgine will rapidly wear
rings, cylinder walls, and bearing sutfaces of.all
fubticaled parls.

4. Clean cylinder bore thoroughly with scap, water
and ciean rags. Gontinue gleaning yntit a clean
white rag shows no discoloring when wiped
tHroughgylinger bore,
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CRANKSHAFT

Clean crankshaft thoroughly and inspect Journals for
scofing, chipping, cracking, or signs of overhesting. If
crarikshaft has overhealed, is scored, or excessively
waorn, racondliiomng or repiacement wnt e requ;red
Examme bearing journals for cracks it overheating has
noeuried,

Measure crankshaff main bearing and connecting rod
;ournais at several placeson theirdiameter to check for
roundness and taper.

The only recommended method of reconditioning the
crankshaft is regtinding, as required to accommodate
undersize bearings. Metallizing of bearing journals is
not recommended.

i regf:ncﬁzng of crankshaft ;oumais is necessay; the
work should be done by a reputable machine shop that
has suitabie equipment to handle precision work ofthis
type. Undersize main bearings are available.in sizes of
G010, 0.020. and 0.030 inch. Undarsize connecling
fods are available in sizes of'0.010, 0,020, 0.030 and
3040 ingh.

Whenever making major. repatfscfn the engine, always
inspect the drilied passages of the crankshaft Glean
them to remove any foreign material and to assure
proper lubrication of the connetting rods.

BEARINGS

With camshaft and crankshalt removed, use a micro-
meter 10 measure diameter of bearing jouinals. Usé.a
dial bore gauge or a telescopic gauge and micrometer

10 measure ‘inside diameter pf bearings. Refer 1o

DIMENSION AND CLEARANCE to determine if clear-

ances are within specifications.

Any bearing tha! is scoved, chipped, pitted or wern
beyond the specified limits must be replaced.

Removal of the camshaty beanngs requires complele;
disgssembly of the engine. Use a press or a suitabls

driver 1o remove bearings. Support casting to avoeid

distorlion and to aveid damaging the bearing bore
during removal arid instaliation.

77827 (5 6 min)
FROM QUTSIDE

i‘éITH ﬂQLE ]
N BEARING SOﬂf':

CAMSHAFT SEARING

FIGURE 20. FRONT CAMSHAFT BEARING

Replacement: camshaft bearmgs are precision type:
wh:ch do nof require lme reammg or ?ma bonng aﬁer-
bore in t_he block. Before: ms!allmg gam bearmgs use
Locktite Bearing Mount on'gutside diameter of bearing.

Use a combination bearing driver to install bearings.
Place the bearing on the crankcase over the hearing
bgre with the }ubncatmg hole {front orly}in the proper
position: Be sure 1o slart the bearing straight. Press in
the front bearing fiush with the outside end of the
bearing bore. Front cam.biearing il hole must ling up
with-olling hole in cylinder block (Figure 20). Press in-
the rear camsbaftbaaring until pastine ignitionplunger
hole. Lubricate hearing surfaces with off atter installing.

New crankshaftrnain bearings are precisiontype which
do niot reqlire Hing reaming of line. bering alisr
instaliation. Use's press or a suitable driver o ramove
bearings. Support casting to avoid distortion and ©
‘avoid damaging the bearing bore dur;ng removal and
instaliation.

Before installing main bearings, expand bearingbore by
placing the casting inan oven heated to 200°F (94°CL i
practical, cogithe précigion bedring to shrinkit,

Before installing the front main bearing, use the towelette
ingluded with-the bearing kit to clean the nutside of the
bearing and bearing bore in the block.

_ 8reathing vapor from toweletie and
; | prolonged contact with skin can be
harmiul. Be sure aren is well ventilated.

Aflerallowing three to four mimules for drying, apply the.
Locktite fromthe small tube to the maling surfaces of the
bearing and the bearing bore. Align the oil heles inthe
Bearing with the il holes in the bearing bore (Figure 22).
The oil passage should be at least half opén. install the
‘baaring flush with the block, using the combination
driver. Wipe off ‘excess Lockiite araund the bearing.
Alipw zt least one hour for hardening al room
temperalure;

1813



another free manual from www.searstractormanuals.com

REAR BEARING END PLATE

LOCK PIN o

/s BLIGN BEARING Oil. HOLES
WITH DI HOLES 18

BEARING BORE

LVREARING

FIGURE 21, BEARINGS FOR REAR BEARING PLATE

Engines shipped from the faclory have separate thrust
washers arid main bearings for both front and rear of
engine. Front bearing replacement part is a one piece

bearing {with attached thrust washer) as shown in

Figure: 22. Do notaddan additional thrustwasher tothis

front baaring,

FRONT MAIN
BEARING BONE

ALIGN BEARING ook fhimut
NOTCHESWITH
LOCK PING -8
AND MATCH "
L MOLES. .
BAG Rev
N REPLACEMENT
FRONT MAIN
BEARIMG

FIGURE 22, FRONT BEARING INSTALLATION
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In the rear bearing. plate, install the bearing flish to
1764 inch (0.40 mim) below the end of the bore, Be sure
to-align the oil holes in'the bearing with the oil holes in
the bearing bore {Figure 21). The ol pagsage mustbe at
leasthalf open. Lubricate bearing after installation.

itheay of lock pin is-damaged, use side cuttersof Easy
Out fo0) to-remeve and install new pin. Ol gréoves in
thrust washers must face the crankshaft, and washers
musgt be flatotbent). The two noiches on each washer
rrust fit-over the two tock pins to prevent tiding on the
crankshaft {Figure 211

Lubricate the front main bearing lighily with oil and
insert the crankshaft. With the rear bearing plats gasket
in place and therear plate bearing lubricated stidethe
thrust washer (grooves toward crankshaft) and piate
ovérthe end of the crankshaft. Lineupnotchesof thrust
washer with lock pins before tightening end plate or
tock pinis-will bedamaged.

CRANKSHAFT ENDPLAY

After the rear bearing énd blate has been tightened,

using thetorque recommended in ASSEMBLY TORQUES
AND SPECIAL TOOLS, chéck the crankshaftendplay.as

shown in Figure 23. i there is oo mush endplay (ses’

DIMENSIONS AND CLEARANCES for minimum and.
maximum endplay), remove therear bearing end plats.
and add a shim (Figure 21) between the thrust washer
and plate. Reinstail the end plate, making suse the thrust

‘washer and shim sotches line up with the lock pins.

Totque and rechepkendplay of the crankshafl.

MBASGAE ENDPLAY HERE
IREFER TO DIMENSIONS
AND CLEARANCES)

FIGURE 23. CRANKSHAFT ENDPLAY
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CHECKING CONNECTING ROD BEARING

CLEARANCE WITH PLASTIGAUGE

. Make certain thatall parts are marked oridentified
sothat they are reinstalled intheir original positions,

Using a clean dry-cloth, thoroughly clean all oil from
crankshaft journal and gonnpecting rod.

2. Place a plece '¢f correct size Plastigauge in the

bearing cap the full width of the journal surfaceand
about 1/4-inch {635 mm) off cémeri{Figurs 24).

dead center andl eginistal] the béar;ng cap; taghten
10d bolts 1o the torque specified in ASSEMBLY
TOROQUES AND SPEGIAL TOOLS, Do not turn the

crankshaft,

. Remave bearing cap. Theflatiened Plastigatigs will

be found :adhering o sither the bearing cap of
crankshaft;

. Gompare fiatieried Plastigauge with the graduations

on Plastigauge envelope to determine clearante:

The number within the matching graduation onthe
envelope indicales-total clearance inmillimetres or

thousandths of an ek

FIGURE 24. MEASURING BEARING CLEARANCE

OIL SEALS

The bearing plate must be removed to replace the oil
seal (Fi}gyreiiﬁSJ. [Irive the il seal out from the nside,

‘Before instaliing seals. fillthe spaee between lips witha
multi-purpose grease. This will improve sealing.

When installing the gear cover ¢il seal, tap the seal
irveard il it is 658 Inchii18i4 mm)trom thefrentofthe
gearcover

When insialing the bearing plate 0il seal, tap the seal
into the. bearing plate- bore. to boltom against the
shoulder inthe plate bore. Use a seal expander of place
-apieceof heavy paper around the end of the crankshatt,
“whaen réplacing the'bearing plaietoavoid damagmg the:
s@al, Remove the paper as soon as the platéis in place.

REAK BEARING PLATE

MOUIRTING FACE THIE SURFALE SHOULD BE:
gy L OF GEARCOVER, . CLEANED OF ALL OLD
Qi SEAL . B 5 SEAUING COMPOUND
. BEFORE INSTALUNG SEAL.
; £45 BCH
FRGHT e =
A DRIVE DR PHESS GIL,
o 4 7 GEAL T SHOULDER
2 T OF THE PLATE RORE
s “THIS GELR COVER BUREACE '
Y 4 SHUHLD BE CLEANED OF 4Lt
GEAR COVER™ (OLD SEALING TOMPDUND
BEFDAE INSTALLING SEAL.
-GEAR COVER O SEAL HEAR BEARING PLATE o
o ’ - Gl SEAL L§- 1183

FIGURE 25. GEAR COVER ANO REAR BEARING PLATE OIL SEALS.

ig.15
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1

PISTON ASSEMBLY

. Lubficate alf parts with engine oil,

. Position piston on its respective rod and instali the

pin.

. install therings on the pistons starting with the oil

control ring (Figure 26).Use & piston ring spreader
to prevent twisfing or excessive expansion of the
ring. Gompression Tings have a-dot'or the word
“top" on-one side of thering to indicate which side
taces the lop of the ;:lsinn Unmarked ;:uston rings
can beinstailed sither way. The oil control ring hias
an expander; instal the expander first and then
close untif the expandetends butl. The joint should
be 180 degrees from the gap of that ring,

- *_ :
" }: > COMPRESSION AINGS
S «-ij§»« GiL ANG

N
EXPANDER

s‘gt;ﬁﬁﬁ z‘a PISTON RINGS

. Turn thecrankshaft to position: the number one rod

bearing journal at the bottom of its stroke,

- Lubricate the nurdiber one piston assembly and

inside of the cylinder. Compressthe rings with aring
compressor {Figure 27}

. Position the pistorrand rod assembly in the eylinder

block. Notched side-of connecling rod must tdes
camshafi; rod bolts most be off-set loward Sutside
of block.

. Tap the piston diwn inte the bore with the handle

end of 8 hammer until the connecting rod is seated
ontheiournal{Figure 27). Instalithe bearmg capan
the rod. Install and tighten {hie nuts evenly, in steps,

to the spacified torquas.

1016

L1

O HOLE
TOWARD
GRMSHAEY

4077

FIGURE 27 INSTALLING PISTON AND
Cﬁﬂﬁi{:fmﬁ ROG

5. The. bﬁarmg cap mustbetapped 1o, properly ahgn it

with the restofthe cannecﬁng rod. Clearance varies
on thejousnal if this is not done.

6. install the remaining pistan and rod in the same

manner. Crankthe engine over by hand to see that
att bearings are free.

. Install the ol base with a new.gaskst,

. Install the cylinder hieads. See Glinder Head

seclionfor torgues-and torgling procedurs.

. Replace oiland breakin engine:
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CYLINDER HEADS

Rembve the cylinder fieads for lead cleaning and
gasket changeatleastovery 250hours, or when pooy

engine performance s noticed.

1. Usea 1/2 Inch-{13 mm) socket wrench to remove
cylinder head nuts. Lift headsoff:
Do not forgue orremove heads

ACAUTION. | ‘when they are hot, Warpige
may otcur. The gazkat suttace must be delow
160°F before removal. At temperatures above
100° F, the gaske! wilf become gummy and ditfi-
cult toremove from the surfaceof the hlock and
cylindor haad.

2. After rémdving heads, clean out allcarbonde pos-
its, Be careful not 1o damage the .outer sealing:
edg&s whers gasket& fit. The heads are made of.
a?ummum and can be damaged by careless
hartdimg

3. Usenew head gaskets and clean both the heads
and the cytinder block thoroughly where the head
gaskets rast;

-4. Place a head gasket 'on the cylinder head and
wlign thi stud holes’in thé gasket with the stud
holes [n the cylinder head. While holding the
gasketagainst the cylinder head, cdarefully install
thecylinder head on the engine. Do not attempt
1o slide the: gasket over the studs without the
cylinder head behind it or the gasket may tear.

5. Install-a flat washer, two compressian WaShers,
and nut oneachof the top six studsisee Figure 28
for: correct sequence). When properly instalied,
only the outside edges of thé comipression wash-
erswill be incomtact with éagnother. Install a flat
washerantnut on eadh of the Tour bottomistuds.

HGAT THE f«?ED

GOMPRESSION.
WASHERS, .

1 WasHERS

SHEAD
GASKEY

5 LONG S?l}ﬁSxJHEAﬁ q SHOR? SHDS HEAD

FIGURE 28, CYLINDER HEAD WITR COMPRESSION
WASHERS

i HARDENED
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6. Follow the head torque sequencs shown in Fig~

ure 29 tightening alt nuts 10 5°¢-1bs (7 Nm), thehy
10 fi-1bs (14 Nm), then to the torque specified in the
ASSEMBLY TORQUES section. Recheckall nuts for
correct torgue,

pr -~ i
& e 3 =t 4
I8 ngieraras S 1 z
S s R —
S g Jes = &
WwEY 9 ) 9 P10
LEFT:CYUINDER RIGHTCYLINGER

FIGURE 25. HEAD BOLT TIGHTEMING SEQUENGE

] Toomuch torgue wili Hatler the:
vompressionwashersand sould
resuft In eﬂgfne demage.

7. Racheck torque before engine has run a total of
50 hours.

: Doniot torqueor reniove heads
: &m whan they are hol; Warpage
may oceur. ‘The gaske! surface musi be below.
100°F betore removal. At rempmiures above
100°F; the gasket will becoms gummy and diffl-
¢t to remove from the surface ol the block.and
eylinder head.




another free manual from www.searstractormanuals.com

CYLINDER HEAD STUD TEST
AND REPLACEMENT PROCEDURE

be used whenever repiamng an_y of the top six studs on
the biock. The use of Helicoll is not & recommended
repair. procedure. ‘if a Helicoil has been used, the
gylinder block must be replaced. Graphoil head and
intake manifold gaskets should also be used when

‘replacing’ cylinder head studs.

Parls Required

Pari No. Description

5200012 Stap slud

110-2987 Head gaskat

154-2218 intake manitold gasket
420-0398 Drilling fixture (Reusable tool)

1. Disconnect the'spark plug wires.and refmove trie
spark plugsand cylinder head air shroads fiom
gach oylinder.

2. Removethenulsand compression washers{do not
remave the flatwashers) from the fop six studs on
sfich cylinder head (Figure 30), Each stud will have
two campressaan washers and ohe fiatwasher
aftariged in thé sequencs shown in Figure 31,

Dao not remove the nuts from the botiom four studs
before the test procedure is'compleled.

LISE STUDS SHN ABOVE LINE
FOR'SECTION 1 8TUD TESY

LEFT CYLINDER RIGHT CYLINDER
NUMSERS INDICATE CORRECT
THIHTENING SEQUENCE FOR
CYLINDER HEAD NUTS

FIGURE 30, CYLINDER HEADS

10-18

HEAT TRE&TE{‘)

COMPRESSION,
WASHERS ~

HARSENED
WABHERS

* HEAG
GASKET

. ogk | LT

§ LONGSTUDS (TOP) 4 SHORY STUDS (BOTTOM)'

TORGUE BOTTOM FOUR
NUTS 7O 15L8-FT.

TOROUE TOPR SIKNUTS
TORLBFT (SO

FIGURE 31, CYLINDERHEAD STUDS

3. Heplacethe nuts and then lestthetop six cylinder
headstuds by t;ghtemng {useanaccdrate 1orque
wrengh} each nut to 30 fi=lb. (40 Nm}.of torque.
Make a ndle ofany studsthat cannot betigtitened
1030 fi=lb ot torgue.

4. Remiove the cylinder-hiead nuts, flatwashers,
cylindgr Head. and head gasket. Discard the head
gasket and remove any studs that couldnotbe.
torgued to 30 -1 (40 Nm) without thread pull
Gt

5, Examine the gaskel surfaces of the block and
cylinder head for distortion or irregularities that
Hould pause eakage Check the head and block.
for warpage by laying a straight edge overthe
lengthiof the gasket surface. 112 0005 inch fesler
gauge fils between the straight.edge and gasket.
surface, thepart mustba replaced ormilled Hiat. A
maximum of 0.010 inch may be machined from
the-oylindér block or head.

R



another free manual from www.searstractormanuals.com

10,

1.

12,

18.

Dnsomeengines, itis posseble thata groove from
the old head gasket fire ring may be ampmssed
into the head and/or block. 1f1his s the case, if is
essential that the part be replaced or mifled fo
remove the imperfection,

if ail of the icp six studs accepted 30 fi-ih of
iorque without pulling out, the new head gaskat
may beé put onwithout replacement of the studs. i
thigizthe case; Skip steps 6 through 12,

. Fit the special repair fixture (Onan Tool #420-{}39;3}

tothe surface of the block: Use the studs shown in
Figure 32 and two cylinder head nlts to securs
fixture torhead of block.

Some applications. may reqitire that three or four
flatwashers. be placed over the studs between the
black and fixture to space the fixture away from the
tlock, This will be necéssary if the fixture does not
clear the sheet metal scroll backing plate.

. Insertihesmall size bushingintothe fixture dber the:
hole(s) with damaged threads and-lock it in place,

With the bushing as a guide, drill out the damaged
threads uging-a 27 /84 size drill bit, it deilling outthe
noles on the SIDE of ths block, drill through to the

Tourth fir (Figure 33} i drzit:ng outthe holes atthe
TOP of theblock; it will be necessary fo refove the:

corresponding intake or exhaust manifold. Th dnill
Bit should pensirate completely. into the port but
should nol contact the opposite wall of the port
tFigurs a3,

. Replace the small bushing with the targebushing

andiockinto place. Using:a W2-13 tap, caretolly
form the- threads, smaking sure there are full
threaids the entire length of the hole.

. Afterali drilling and tapping is gompleted, remove

the spacial fixture and repeat the same operation
an the other. cylinder il npcéssary.

Remove the ridge around all new holes uling a
fiat tile or & 45° charifer tool, When using a
chamfer tool; the depth of the chamier should be
1/32 ¥ 16 iheh desp.

Apply screw thread retaining comppund (Lock-
tite 242y to the large end ot sach new siep stud,
install the stepped rep!acement stud, making
suré the entire stepped portion is below the
gaskel surface.

When puﬂsng & stepped stud inio the holethat
penetrates info the exhaust port, itwill be neces-
sary o cut approximately 3/18 to 14 inch {3
threads) off the stepped portion of the stud. No
partofthis stud may extend into the exhaust port
or it will interfere. with the exhaiist manifold
assembly,

Tumengineso thatboth valves are closed. Using
a flat scraper and/or wive brush, remove alf lsad

‘@nd garbon depos:ts froim the top of the piston,
valve area, and r:ytmder head cambustacn charm-

ber.

14. Blowoutalf residuatdebris and metal chips Usirg
low pressure (35 PS1 or less) air. i a hole was
drilied into either the exhaustor intake port, open
the valve on that port and biow it out thoroughly.
Replace marifold if rémoved dur:ng the dritiing
and {apping operations.

ARROQWS INDICATE STUDB 1O
" WSEFOR ATTACHING FIXTURE

gl

FIGURE 32, REPAIR FIXTURE
INTAKE PORT

| @ (AN x

EXHAUST PORT

5 ARROWSINDICATE
" DRLL.
PENETH&T(QN POINTS

C-1019

FIGURE 33. DRILLING PROCEGURE
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ALIGNING BLOWER WHEEL, VENTURI
AND CHAFF SCREEN

it may be difficuit toline up the screw holes in the
blawer housing chiaff screen with thossin the venturi
and thosé in the blower wheel if these paris are
separated withoui noting thetr ralative positions. The
roles will match.up if the parts are aligned as shown
iry Figure 34,

. SCREWHOLESALIGN o7 .o A
THROUGH PART DIAMETER [ 5 imin.

BLOWER WHEEL

SCAEWHOLES ALIGN
THROUGH PART DISMETER

VENTR

SOREW HOLES ALIGN. a7 i
THROUGH PART DIAMETER s,

GHAEF SCREEN

POSITION PARTS WITHALIGNED
SCREW HOLES AT TOP

FIGURE 34. BLOWER WHEEL, VENTUR! AND CHAFF
SCREEN ALIGNMENT
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