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IMPORTANT NUTICE
Harley-Davidson motorcycles produced after January 1, 1978, conform to all applicable U.S.A. Federa
Motor Vehicle Safety Standards and U.S.A. Environmental Protection Agency regulations effective on the
date of manufacture,

To maintain the safety, dependability and emission control performance it is essential that the procedures,
specifications and service instructions in this manual are followed,

Any substitution, alteration or adjustment of emission system components outside of factory specifications
may be prohibited by law.

AMF Harlev-Davidson Motor Co.. Inc



FOREWORD

This servico and repalr manual has been prepared with two purposes In mind, Fiest, it will aoguaint the reacer with the
construction of the Mariey-Davidson product and assist e In performing basic maintenance and repair. Secondly, #
Harloy Davidson

will introduce to the professional

machanic the latest fiedd tested and faciory- approved major repal

mathods, We sincensly Delieve 1hat this manual will make your association with Harley-Davidson products mose plea

sant and peofMable

HOW TO USE YOUR SERVICE MANUAL

Your Sorvice Manual Is arranged 10f Quick, oasy refee.
ence. This manual s divided into numbered sections.
Sections aro then divided Imo sub-sections. Use this
manunl as follows:

1.Check the TABLE OF CONTENTS located in the
front of each section to ling subject desired.

2. Page number is listed acroas from subject. Page
number consists of section number and Dage
number.

A Information 18 présented In & delinite order as
follows:

Mince adjsstments

Minor maindenance Of tepair
Compiete disassembly
Cloaning

Majcr maintenance of tepai
Assambly

# figure legends, the numder foliowing a name of a part
BAicatos the guantity necessary foe one complete
assembly

All information for servicing a part should be read
Bedore repak work IS started 10 avold neediess dis-

assembly
NOTE: AU information, photographs and Wustrations

are based on the letes! product information
avaitabie ot the hime of putiication.

SERVICE BULLETINS

In addition 10 the Information given in this Service
Manual, Service Bulletins are issued 10 Harley-Davidson

Deoaters from tme to time, which cover Interim angineer

on the modals covered by this manual,

USE GENUINE REPLACEMENT PARTS

IMPORTANT NOTICH!

Statements in this manual procoded by the lol
lowing woeds are of special significance:

WARNING — means there is the poasibllity of
personal Injury to yoursell or
others,

CAUTION ~— means there Is the possibitity of
damage to the vehicle.

Other information of particular impovtance has
been placed in Malic type.

We recommend you take special notice of
L_these Rems.

Harloy Davidson products are manufaciured under one Of more of the following patents: US, Patents — 2086162,
2067904, 2908800 3116080, 3144531, 3144860, 1226004, 3220792, JAMBNT. 386077, I573356. 3705317, Des. 225 626
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SPECIFICATIONS

DIMENSIONS

FLBO | FLM | FLH-B0 |FX/FXE| FXS

61.12161,12| 6112 | 63

Whee! Bate 63%
9288| o288 | 018 |92
F
41

Overall Length | 89.0
Overali Wideh | 428 | 426 | 428
Overall Height | 6326 | 63.26| 6326

837
45,75

VEHICLE WEIGHTS {as shipped from the factory)

FUO0 .. ccavsesasnssarusnasannsnssansnnnnnens 722
PLM ... cavicisncavicnesssonssannpannnnnancns =
FLH&O .......... kR R P R S 0 5 T2
PR i avacespiuacdotsissnioneasssasssustananey 548
PXEFPXBR . . vcccsvananscanannasananannnnnanne 88
PXB .. iiciivsianananasnannanansnanansnssenansy L

VEHICLE WEIGHT RATINGS
NOTE
Gross Vehicle Weight Ratings (GVWR) a=d Grom

Axie Weight Rating (GAWR) are found on & label
on the right front frame downtube,

IFLso0] Fum | Funso 2 [

GVWR 1180 [ 1180 | 1180 1085
GAWR — Frem | 410 | 410 | 410 390
695 | 695

CAPACITIES
Total

Fuel Tanks: FUFLH . ... ..o ISorS 112
US Gal) FXFXE............... 36 06

FXSIFXEF .. .... . A 10
O T R R b L a s 5o s o ove TavaTewYy 4 Quarts (US)
Transmisslon .. ....coovvvvrensnen 112 Pints (US.)
ENGINE
Mode! Designation Letters ., ... .. FL-80, FLH, FLH-80
Numberof Cylinders . . . . ...ovvvvvinas o uitele ~
TYDP st nrddamrssanes 4 Cycle, 45 Dogree V Ty

FLH-80 — 65 hp @ 5400 rpm

SOV sssvsrrvrsrsaanies 1200 cc — 3.438 In. (87.3 mm)|
1340 0~ 3.408 in. (BA.8 mm)|

e o B SR AT AR 1200 ¢ — 3 968 In. (1008 mm)|
1340 cc — 4.250 in. {(108.0 mm)

Piston Displacement ... ....... 1200 cc — 7366 cu in,
1340 cc — 81.8¢uin

T T TR R A AN FL80 — 67 -1 @ 3600 rpm
FLH — 70 -1 @ 4000 rpm

FLHS80 — 71.5 -1 @ 3300 rpm

CompressionRatio .. ........covuunn FL80 — 74101
FLH —8101

FLHB0 ~8101

SparkPlug...... . S00 ELECTRICAL SPECIFICATIONS

VEHICLE IDENTIFICATION NUMBER

The vahicle identification number (V.I.N.) is stamped or
the right side of the engine crankcase, right side of
frame steering head, and on a label on the right fronl
frame downtube. M consists of a model code, a serial
number, & manufacturer's identitication and model yea!
a3 shown in 1he table. The manufacturer's identification
used for model yoars 1978 and 1979 is an M. 1080 and

later model years use the tetter J,
Naxt Free
Frst Two Digits | Second Last | Last Dign
D Hequana Dt IModel
| Mocel) | Numben | Neniechow) | (Season) |
24 Hartey Onean
x
©
ar
o " v
- .000 (rerm
% "
w w®
0
o
-
o
o 3 °
(198
™
-
e
LY
Examples: 1979 FLM.1200, 2A12141H8
1 FLM1200 2A12151J0

Always gwve this VLN, number when ordering parts o
making a inquiry,



TRANSMISSION
e ssesnos s+« Comataet mest, 4 1peecs forward
Inteenad Ration
4 Foreara
FLBOFLM FXFXE
FLM&0 FXEFFXS
181 300 245
03 182 182
3d .23 123
1.00 1.00
Sorocket Toomh ......ccvnivienansn. U402
ClUtehSprocket TOMIN .. ... ... ....ooiuoniinnnns 7
Tranamission Sprocket Teeth . . ... ..... FL Models - 22
FX Models - 23
Roar Wheel Sprocket Teeth .. ... ... ... . couiunn o
Overall Goar Ratios
Engine Sprocket |
4 Speed
2 2
FL L FX | FL | FX | FL | FX
m 10741828 |49 (11681903
2nd 650 824 | 670|651 | 09| 6%
30 4391421 | 450 440 | 479 420
an as?|a42 | 373l as? | 3] 3

23 nd 22 rwoth engine sprockets e uwed for
Adecer speration

TIRE DATA

Tre tcliowing tire Inflation pressures ane based on rider
And passangor welghts of approximatoly 150 iba. each.
For each 50 s, exta weight, increase pressure of rear
tire 2 psd front tire 1 pal, and sidecar tive 1 pal.

Tirs Premure
751 (Cold)

Front | Aeer | Sidecar

Solo ricer FL Mocals 20| M
FX Modets ™M 26

Ricder and oo FL Models 2| x
PatLenger FX Models M B
Rider and 0w
didecar pansenger | IFL/FLMOnly) | 22 | | 20
or 150 Itn.

WARNING ~ The maximem cold inflation presturs of
thewe sires s 32 pal.

2

i
i

Goodyear, G51016 - Mits 58" (625) Gia. valve stem
nole

Goodyear, M6 MTEOE - fits 103" (345)
valve stem hole

FX MODELS — 1978 and Earlier

Laced Wheels
19 inch Front
TG s 2 i rises e esbrhasdns AR NARS MO 19T
TireMIg BType ... ..., Goodyear, Sport Al
M U Tt B sy o Ak s ... .Goodyear, V1810
16 inch Roar
L L | A e R S P (A MTS0-10
TiraMIg. &AType . ... .ovnnnn Goodyear, Speed Grip
R RA R G PR P RS Goodyear, G5.10-14
FX MODELS - 1980 and Later
Laced Wheels
19 Inch Froot
HarleyDavideon Twe Secles ., . ........, ]
1L SR G BT S [ R A MJR-19
TeeMig. andType .. .....ccuns Goodyear, Eagle AT
.. Goodyenr, V18NS
16 Inch Rear
Marley-Davidson Tre Seres . ...........000- WWW
TReMIQETYDe .. ..ovvvuunnn Goodyear, Eagle AN
Tube .+ JGoodyear, G5.10-1€



FX MODELS — All Years — Cast Wheels

1@ Inch Front

HateyDavicson Tiro Senes .. ... ... oooouu. Yy
| RIS R e N PECELre MJS0-Y0
TeeMIg.&AType ...\ ovvvvnninn Geoagysar, Cagle AT
TR 35 e s e Tod prvnrasan Goodyes, VIES

46 inch Rear

TweSores ... ... ........ wWWw
L L R R =Y o MTBO 18
TiaMig EType .. ...oovvviins Goodyssr, Eagle AT
1 R L S Goodyear, G51014

124



SERVICE

SERVICING A NEW MOTORCYCLE
WARNING

For the rider's perscnal welfare, all the Bsted service
and maintesance recommendations should be fob
lowed, Because they may affect the sale operation of
the matorcycle.

The performancs of new MOIOICYCke Initial service is re-
Quised 10 keop new MOLOrCycle warranty in 10rce, and 1o
ensure Proper emissions sysioms operation.

Aftar & new molorcyche has Beon driven Its first 300
mise asc 0Qain at approximatoly 1250 miles, & Harey-
Davidson dealer should periorm the foliowing initial ser
vice cperations.

CHECK AT FIRST 500 MILES

1. Change engine oil.

Replace ol fater.

Cloan tapoet il szreen

Ciann pramary chain housing magnetic drain plog.
Change tranamission oll,

Inspect alr cleasar and sarvice as required.
Check and adjust chaina.

Check batinry glecirotyls Mval. Check and clean
connections

N e oA e N

9. Chock rear brake peda adjustment.

10, Inspect Brake Nukd lovel snd condition.

11, Chock brake pad Naings and discs 10f weas,
12. Check cheich adjustment,

13 Clean lank fuel valve screen.

14. Chock fuel valve, lines and fittings 0r loaks.
Chock ol limes and brake system for jeaks.

53
{
g
5
2

:;
i
i
g
:
|
;

20. Grease the following: 1001 Shilt lever Beg , Saa1 Dar
brg.", seat post®, rear fork pheot Diga

21, Check front and rear fork Basting acjustment.
Chech tighiness of a¥ ixstaners.

Check whee! spoke tightnoss.

Check tire pressure and inspect tread.

Chock angine low and Ngh idle speed adjusiment.
Cheoch throftle and choke controls,

Chack chain case vacuum.

Chock operation of il electrical eguipment and
awilches.

29 Road teat
*If applicable 10 equipment.

RN pERR

CHECK AT FIRSY 1250 MILES
1. Check engine ofl lovel,

2. Chack tranamission od level

3 Inspect alf cleands and sorvioe as reguined.
& Check and adjust chains.

L)

Check Battery slscirolyte level. Check and clean
connections.

6 Check roar Drake podal adjstment.

7. napect brake fiud lovel and condition,

8. Check brake pad nings and discs for wear.

9. Check chutch adjestment.

10, Check fuel vaive, lines and Attings for lsaks.

11, Check ofl ines and brakas system for leaks,

12 MMMN{W

13 Lubricale fear chain M requieed).

14 Check tightness of all fasteners.

15 Chack whoe! spoke tighiness.

18 Chack tine presaure and Mapact Sread.

17, Chack ongine low and high e sceods.

18 Check throtlle and chokg Controle.

19 Check operstion of all eleciicsl squoment and
witchos

20. Road test.
It appicable 10 equipment,

13



REGULAR SERVICE INTERVALS

Tha following chart outlines recommended Main-
fenance and Lubrication intervals after portormance of
SEICe ON & new motorcycie and the initial Dreak.in
potiod. Refer 10 1he foliowing figures when wsing the
ohart; Figare 1.1 and 1A

INFORTANT

To prevent overgragsng, Use hand gresie gun on
#i growe fatings.

REGULAR SERVICE INTERVAL
Sugpested Opevations Following the Initial Brest-in Poriod

Wedes
| Senies interualy 1 Mo,

[a

Servee d

Ty 1906 mies

Setvice A cheser
Crech g dwel Tuinsy
Chech Balery secaUirie Memcieck

BT LA oA Ve
Chech rear Srate Dedel adparTReT!
CRuck Drakn ol WAgS nd Bocs Pt wan
Chech Aol siivn Baet and TG for imaig
IPRCRCT O ARes a0 Lrake Hpidees N mahs
Crech et (Ais o s arvrment
Crach DALY Gf ol lastermry
Chete e prsaww and magect iread
m“ww‘

SO 80 $0eWa squpent ard sutches

Fowry 2000 mame

-wn

Faot ate® v bearng*
Aowr brabe pacel Dosr

Beal e tearng”
pose*
Faar Ars 3rvet Bowrings

4 “B3:

Fvery 5300 mies

Tvomie comirnd rw
ey
St areles /alue

b.uiu suczuury| 3z 2 325 ees| F]

Pagrace il 1éter ewvart
Chren 19000 o7 sireen

| Wiaei bonsings

© ¥ AN 1o mivoment

STAVICE INTERVAL ENGINE AND TRANSMISSION

000 Miles Speing and

300 Miles 1250 Miles 2500 Méss o ) Yeur Fall
Tngine ON Crwek Check Changs Charge
Tranamission OF Check Change Change




FLIFL

Figure 1.1, Lubrication and Service Chant
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Figure 1.1A. Lubrication and Service Chart
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TORQUE REQUIREMENTS

GENERAL FASTENER TIGHTENING
SPECIFICATIONS

Tocque specfications for wpecific components sre listed
tlow, For off other fasteners, ume e viluss livted i the
able badow. Torgue figures are in fdbe except Shose mark .

wd with an sserisk (") which are in inibe,

PASTINLR Rile .mmm[hwh-mm

i ATRENGTH illlllll”ﬁgu;x\.“N;
Ol‘rll{ ’? u%u l LR R AR I R R L
€ " ’#’ufm ifu‘rrn -lnu:mmmnt
@3&{ ’?ﬁ | AR I
% ity ?ﬁ { ua;un}munuuu
ﬁ ﬁ%%l ' nnu-immu-nu
Li :i:':‘ ""‘“wl irrrv}wnacuuu‘
fﬂ m“lsdlvumr“'-umﬂun“”

SPECIFIC FASTENER TIGHTENING
SPECIFICATIONS

The following Is 2 list of 101que specifications for specitic
components. The values given are in f1ibs unies otherwse

specifiod
WHEELS
NI S ae v s rrabedes 50
Sprocket mounting Dot ormuts . . .. .0l Mrwoa2
Brake dic mounting — 18in. whee! .. ... .. ... A7
[ ) T ORI ORI 0
BRAKES
Rear besko anchorouts .. .. .. ... .... A S0
Calper mounting bofts « FL front and teer . . . . 0w
) T T P TR Y O 1153 120 it
FORKS
Upper trachet e DOM . . L .o on i i 2w
Lowerbvacketpinch boles . . .. ... ... ....... 20228
PR DN v e rs s banws IS n e S0 n

MANDLERAR
Theottio control clamp scrows . ....... 121096 Inibs
Manciebar clamp screws — FL ... ....., A RS 0
Y e e R T 20
Riser mounting bolts =~ FL ... ..ouiiias .40 %0 48
2, NS S TN w70
ENGINE
o A (R | 400
Y R N N P A S O 20
Pinlonshafinut .. ... ... S e RN By 14010 160
Pinlongearshattout . . .. ... ... o aiiiaaan S
Ol pump cower Dol Of mut with plastic gasket 45 1050 InRs
With paper gasket 95 10 100 indts
CylnderheadDolt .. ... ...ovvarrnrranransans 5580
CyNnderBasenul, .. .. .o\vviirirriarninnns R0
ROCKMrammCovernut . .....oooivininnnannns 121015
Upper soging mopnting Beackatnut . ......... 1040
Siatoe mounting sCrew . ... . ...l 3010 40 invibs
CrasRCos I MOl . . oo svsanisiiaacisnons 121015
Cramkoasebon. . ......... coiiiiecninrans 228
Toppet adiustinglocken? . .. ... ... oiiiiinninas 10






FLUID REQUIREMENTS

HARLEY DAVIDSON OIL

Use Marley-Oavidson Power Blend Super Pramium O
for normal and sovere USage In &k temperatwes be-
tween 20°F and 90°F. For othar conditions, or It Power
Bland Super Premium is nol avallable, use olis as
50w In the chart below,

HARLEY-DAVIDSON CHAIN GREASE, CHAIN SAVER
AND CHAIN SPRAY,

Designed espocially 83 & chain lubricant. Penetrates inner
bearings for & fong chain life,

GASOUINE

For 1980 models use a good quality leaded or unieaded
peemium grade gasciine (B4 pump octane or higher)
1978% 1978 models should use leaded premium grade
caly. “Pump Octane™ Is the octane number wsually
shown on the gas pump,

Al Tempacature Use BRAKE FLUID
Cold Engine Starting Harloy Davidson
____Conditions) Ofi Grade Use only D.0.7. 8 brake fluid.
20°F. 10 90°F. - Normal Power Bland
and severe oger- Super Premium MARLEY-DAVIDSON/LOCTITE PRODUCTS
| ating conditons The Harley Davidson/Loctite peoducts liased below are
Abowe 40°F, 75 Medium Heavy derigned 10 Incresse e reliabitity of fastenens and 1o aid
Bolow 40°F, 58 Special Light i minor repain
Severe operating con- 105 Reguiar Heavy
GRtions at ak WARNING ~ Follow the directions livted om sl Harley-
lemgaratums Duvidson/Loctioe groducts. Resd ol labelt, warnings and
___above 00°F. eowtions caretully before using
Applcstion Product Part No. Sire
Lock fender braces, master cylinder boles, brake Lock N° Sent® 9962577 6 m tube
nchory, exhaunt flanges and genersd body hardware Adhesva on card
Secure upper and lower fork asseeiiies, Shack $S20d N Dearing 9952677 € i tube
aborder maunts, fitnngs, adke muts, sNAE lever Mount Adhesrve on card
sorews, Cylinde head and crankcase wsuds, snd
Nartle Lar
Lock Spustment screws and ssembtied parm. Wick ' Lock™ 006777 6 ml tube
Sacwee foot rests and kick starter Adherive on card
Matan trabe pedel bushisgs, man thaft sovockets, RAetainng 0082877 10 md tube
counter shafts, oil seals, drive train, linkage, clutsch Compound 00 cardd
Bub end iprocket
Bond beake pedad nd Kick slarter guds. Secure SuperBoree D 2082077 3l tube
loode hand grign.  Renss oo windihield moldings, Advenrve on card
and othar rubber, viny! and plastic parts.
Seal threaded fuel line fittings, hycraic brake line Pipe Sealant 0983077 6 i yube
f1ings and engine with Teflon" on card
Make smergency on-theapot. Seal Gankat 6337 26 ml tube
crankoans covers, Oylindes blocks 10 crankesse, Lominator™ on card
fuel and oll purmgs, and rocker arm coverns, Sestant
Pravent galling, weizing and corrosion on o drain Ant) Selze §9632.77 1200,
Plugs, spark olugs, front fork and shock asemblioy Lubricent et om0l
and chain slided. can
Disotee groste, dirt and ol from parts quickly Satery 0963177 1202
e T s -
can

*Rey. T™ Dutomt Carp.

19



LOCATING TROUBLES

The following check list of possible operating roubles

CRANKING MOTOR DOES NOT OPERATE OR DOES
NOT TUBN ENGINE OVER

1. Engine run swiich in “OIF position,
Ignition switch not on,

3 Discharged battary o 0080 of COModed connec
tons (3okencid chation)

4. Starter control circult, relay Of 30kn0ld defective,
S Eleciric starter shatt pinion gear not engaging.

ENGINE TURNS OVER BUT DOES NOT START
1. Gas tank empty.
Gasolme valve turned oft.
GaANoL=a vale Of fter Clogged

Discharged batlery of i0Ose o Lroken Dattery ter-
minal connections.

Fouind scark plugs

Spark plug cables in bad condition s lnsking Of
cable conmections loose.

7. lgnition timing badty out of adjustment.
£ Loose wire conmection ot ool

9. Defective ignition odit,

0. Defective ignition module Of sensor,

T I

11, Stiching or damaped valve or tappets too Tight,

12. Engine Nooded with Sasoling &3 & feault of over-
choking.

13. Engme and transmission off 100 heavy (winter
SpRrancn),

STARTS MARD

1. Spark plogs In bad condition or have improper gap
Of af0 partiatly fouled,

2. Spark plug cables in bad conditicn and lsaking.
3. Battery nearly discharged.

4. LOoose wire connection at one of the baltery ter
minals Or at coil,

5 Carburetor controfs not adjusted comeotly.
6 Defective ignition ool

7. Engine asd Wranamission Off 100 heavy (winte
operation)

8 Timing advance weolght sticking in advanced posh
Uon (1979 and sarten),

®1gNINON A0t Med groperty.

10. Gasoline tank cap bent or plugged, or carbunetor
fuel line closed off restricting fuel tiow.

11, Water or airt in Sl system and carburelor,

12, Choke dvsc stuck in open position.

13, Alr loak o1 intake maniiold

STARTS BUT AUNS IRREGULARLY Of MISSES
Soar plugs = Bag CONSItn of partially foyled.
Spark plug cables in bad condition and leaking
Spark plug gap 100 close o 100 wide
Ouloctive ignitien coil

Defective ignition module, OF Sem8or.
Battery nearly discharged.

Damaged wire of ICOse CoNNeCtion at cne of bas
tecy tereninals o OO

Sl T T R T TR

8. Intermitient short circuit due 1o damaged wire In
sulation.

8. Water or dirt in Tuel Systeen and carturetor or itter.

10. Gasolise tank cap vent plugged of carburetor venl
fine ciceod oftl.

11, Carburetor condrols misaciusied
12, Waeak Or broken vaive springs.,



TE AN IOAN AT WINS MARNOK OF RIF CIARIE.
16 Damaged intake or exhaust valve.
15 Incoerect valve timing.

A SPARK PLUG FOULS REPEATEDLY
1. Incoerect spamk plug for the king of sarvice,
2. Pision rings badly wom or broken,

3, Fuel mixture too rich (see carburetor trouble
chart)

4. Valve guides bacly wom.

PREAGNITION OR DETONATION (Knocks or Pings)

1. Excessive catbon deposdt on piston head of in
comburtion chamber.

Incorrect spark plog for the kind of service.
Defective spark plugs.

Ignition timing advanced.

Fus! octane rating 100 low.

P S

OVERHEATING

1. Insutticient o supply, or il not circulating.
Leaking vaives.
Heavy carbon decoalt

pntion timing retarded.

5. Low power — timing advance weights sticking In
retardod positicn (1979 and earlier).

s »N

VALVE TRAIN NOISE

1. Low pressure Caused Dy oll feed pumg not func-
Boning property or off sceeen obstructed,

Hydraulic tagpets not adjusied property.
Detective Pydraulic 1appets.

Bent push roc

Cam of Cam GOars worn.

Rocker arm binding on shalt.

Valve sticking In guide.

~ A e
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8. Excessive 00 ol pressure,

EXCESSIVE VIBRATION

1. Upper mounting Beacke! lccee Or teoken or Im
£roperty spaced.

2. Lower mounting bolts loose.,
3. Broken frame.

& Feont chaln badly wom or links Bght a8 a result of
Inssthicient lubeication

5 Transmission andioe transmission sub-mounting
plate loose in chassis.

&  Whee's andior tires defective.
7. Inlermal engine problem.

LUBRICATION SYSTEM

OIL DOES NOT RETURAN TO O TANK

1. Ol tank empty.

2. Scavenger pump gear ey sheated

3. Of feed pump not functicaing.

4. Restricied oll Ames or Mlings
ENGINE USES TOO MUGH OIL. OR SMOKES
EXCESSIVELY

1. Breather vaive incorrectly timed.

2. Piston rings badly woen of broken.

3 Cham oller adjusting screw adjusied for an ex-
cessive amount of oll

4. Inssilicient chain cate vaCuum

5 Valve guides worn,

ENGINE LEAKS OIL FROM CASES, PUSH RODS,
HOSES, ETC.

1. Lodse parts,

2. imgeriect seal al gaskots, pesh rod cower,
washers, efc.

3. Restricted oll retum e to tank
A Restncled Droaiher NOSE 10 A Cleanar,



EXCESS Ol OUT OF CRANKCASE BREATHER
(MR CLEANER)

Ingufficient chain case vacuum.

-

Ol met retarning 1o ol 1ank,
CH hnes Of passages restricted.
Gearcase cover gasket not sealing.

Leakage Detwoen passages and pockols in pea
Case COver and Qearcase

[C I S

EXCESS OIL OUT OF CRANKCASE BRAEATHER
WHEN STARTING ENGINE

1. CH pumg check ball sluck open.
2 Poor seal batween leed and return ears in pump,

ELECTRICAL SYSTEM
ALTEANATOR DOES NOT CHARGE

1. Defective reguiatocsoctifier module.
Module not grounded.

L0ose o broken wires in charging circuil.
Detective statcr cois.

R S

Detective rosor.

ALTERNATOR CHARGE RATE 15 BELOW NORMAL
1. Defective reguintorcecttior module,
2. Defective stator codls,

CARBURETOR

FLOODS

1. iiet valve sticking.

2 et valve andior valve Seat worn Of Gamaged.

3 Dirt or cther fodeipn matter Detweeh valve and its

seat
4. Excessive "pumping™ of hand throttie grip.

5. Leaky or defeciive licat
6. Float misadyusted,

TRANSMISSION

SHIFTS MARD

1. Bant shifter rod.

Chusch dragging ssghsly.
Transmission ofl 100 heavy (winter Cpetation).
Shifter forks (INside IransMIsSION) 30Ny,

Cormners worn off shifter cluich dogs [Insice
transmission).

C I I

JUMPS OUT OF GEAR
1. Shifter rod imgeoperdy adusied,

2. Shifter forks (nside ransmasion) IMPIOpetly ac-
pustec

3. Shifter engaging parts (inside Iranamission) badly
wom and rounded

CLUTCH

suPS

1, Chutch controts Improperly adjusted.
2. Inswthcient ciutch spring tension.

3. Woen andior sosked friction discs.

DRAGS OR DOES NOT RELEASE

1. Cluich controfs Improperty adjusted.
Chutch spring tension 100 tight,
Friction discs gummy.

Chutch shell keys or hub studs Badly wom.
Chutch discs warped.

I R I

CHATTERS
1. Chiuich hub friction disc rivels loose.
2. Friction discs or steel discs worn of warped.



BRAKE

DOES NOT HOLD NORMALLY

1. Master cylinder ow on fiuld.

2. Brake line contains air bubbles,

3. Master or whee! cyfinder Diston worn Of parts
defoctive.

4. Brake pads impregnated with grease or oil,

Brake pads badly worn (1/16 minimum being thick
ness).

Brake disc badly ween or warped.

. Beake fades due to heat bulld up - brake pacs deag

Qing or excessive braking.

Beake drags - Insutificlant brake pedal or hand love
free play.
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DRIVE

CHAINS
GENERAL

Chuln adusiment munt Be checked ot reguler intervals of
1250 miden. Az chaing stretch and wear, thay run Tighner at
one ot tham snother. Almays adjuat free movement o
tightest spot In chain 10 aliow pecified play midway be
tween 1prockets. Do not adjunt tighter, Running chaing 1o
tght will result in excmmtive wes

Inspoct chaing frequently for cracked, beowen, or Dadly
worn linka, The rear chain may bo taken apart for re
placement at the connecting, o master link. The front
chain goes not have a connacting link. It is necessary %o
remove the compensating and clutch sprockets before
the chain is removed for replacoment. Repair of the
front chain is not recommended, Soe “Disassembiing
Cluteh,™ Section 3, for removal of sprockets,

FRONT CHAIN ADJUSTMENT (Figure 2-1)

Remove rear pivot bolt from left footboard and swing resr
mnd of foothoard down, swey from chain cowr, Remowe 8
cower attsching screws and remove cower. Front chain
sertion 4 adjated by means of 2 Hoe (1) which & raised
or lovwsrsd usderneath the chasn 1o tighten or loomn it
The thow support Bracket (2) moves up or down in slotsed
backpiate (3) after locsening camier Dolt (4] in beckplate
nut. Adat hoe KpPOrt & NSCSILAry 1o obtain tpeafied up
and down free movemen! In upper sirand of chaln mis-
way Detwoen sprockets and relighten Boll securely

Front chain adjusiment
58 1o 78 in. chain slnck with ol engine
20 10 58 in, chain slack with hot gogine

$hoe wipport tracket [2) and outer plate (5) have Two ety
of e attaching bolet (A snd ) %0 that entire assembiy
can be iowerted to sccommodate various sprochet sizes of
chain lengthe To change ower, remove center bolt (4), re
move two Whoe sttaching capecrewms (6) frem set of hole
(A), Inwvert shoe and sttach 10 shternate set of holes (B]
with cagncrenn (B). Invert support bracket and outer platg
and reattach with cemier Dolt engaged i Deckplate nut

REAR CHAIN ADJUSTMENT (Figure 2-2)

Bemove cotoer pin {1) and loowm trake snchor castle nut
(2. Loosen ande met 13), Tern adpsting nuts (4) a5 neces
sy 10 mowe axke and correctly readaat the chain, Terr
sach nut a0 egual numBer of torms In order 10 Keep whaee!
in alignment, To move axie (5] forwaed it will be necestary
o rap Nghtly on mds of stuch,

1. Cotter pin 4. Axie adjusting mums
| 2. Drake snchor nent S5 Resr nle
3. Axle nut 6. Near chain

Figure 2-1, Adjunsing Front Chain

Figure 2.2, Adjsting Rear Chain
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VST WERGITE GF TG O ITRUICYGW, B SURTRCTTY Bupusewy
refdr chain should have 172 in. reo play (Up and down
movement) haltway DOlwoon ANSMISSION SprOcket and
roar whesl sprocket, Check comect alignment of the
whoo! 1O a0 that the tire runs &bOG! Midwiry Detwoen
rear fork and alsd 1hat the tent sprocket rung centrally
in the chain

When readjustment is complieted, tighten axle nut (3 10
50 Mibs torque. Tighten brake anchor md (2) Ninger
Ught. Install cotler pin (2)

FRONT CHAIN LUBRICATION

A fixed smount of ol it supplied Brough #a ol S from
masering orifice ia the ol pump. O droge an fomt chain
from oller owtlet tube (7, figure 2.9). Excest il collects i
rear of chain compartiment and & drawn back imo engine
gearcase beeather,

When the frost chain sfustment is checked at 1250 mile
intervals, also check to see that off comes out of Oler tubw
when engine it running. when viewing through cover in-
wection hole, M odl dost not come from oller, the supply
onfice 3t pump & probebly blocked due 20 accurmedation
of dirny, and requives chaaning. To do this, remove oritics
srew and washer from o4 pump and blow 091 pasiage to
SN COMOMTMENT With COMprestad air.

REAR CHAIN LUBRICATION (Figwrs 2-3)

Motoecycle is equipped with a rear chain ollr. Al
roguiar 300 mie intervale, make & close inspection of
rear chain. If rear chain does nol agpear 1o be petting
sufticient lubrication, or i thare is ovioence of an Over:
supply of o, readjustsent should B made with reps
chain ober adusting scrow. The rear chan oller is
localed on the cll pump a3 shown Below, Noemal setting
is 14 turn cpen which provides 2 &f 3 eops por minules.

¥ chain cller a not belng wied, teuth diet off chain nd
hteicate 3t 1250 mik inservals with Harkey -Davidson
“Chain Sever,” "Ohin Spray™ or “Ohain Gress ™ If swil-
sbis; i not avallabie, ute sngine off,

1. Rear chain oler adpsting screw
2. Cower plug for tappet ol wpply screen

Figwrs 23 Rear Chain Ovier Adpustment

M the motorcycie Is operated under extremely disty or
dety condtion, thorough claining snd lutwicaton of the
e chan may Be advitable from tine to time, Usder thse
condtions, roceed as follows

CLEANING CHAIN OILER

Normal setting of adjsting sorew & 174 twrn ogen. If
onfioe becomes blocked it will be necesiary 10 Claan
tollowm

Turn adjusting serew (nmard until |t Bottoms on I8 st
Keep & count of the nusber of turm,

Remowe adjusting screw and Sean otifics with comperesied
o,

Resnstall adjating sorew and turs 1t weed wnsil 1 bot-
1060 O i1 Seat,

Turn sfusting screw outward the same nummber of term
Seratmrined in soep 2.

LUBRICATION —~ UNUSUAL CONDITIONS

M molorcycie (8 operaled under axtromedy dusty condl
HONS, 300ILOAA) AICANON Of NG roas Chain may be ad
visable from time 10 time Unded these conditions
remove chain from motorcycle. Soak and wash tho
rougtly In a pan of solvent such as kerosene, After re
maoving chain from kerosene, allow keroseoe 10 drain of!
or bilow off with air hose. After ohain is completely dn
apply Martey-Davidson “Chain Spray,” “Chain Saver,’
or “Chain Grease,” following Instructions on containe:
Iabel. Wige all surpius lubncant from sarface of chain
Install Chain 0n MoSorCyTie. ISpOct conNecting link and
spring clip closety for bad condition. Replace If a1 a8
questicoable. Be sure cip Is comecity and securoly
locked On pin ends with open and of ciip tralling dec
tlon of chain travel.

REMOVING AND INSTALLING REAR CHAIN

Locale and remove spring on connecting link, Connect-
ing link having press M in side plate can be Dressed
apart with Chain Tool, Part No. 95020-38 which is sup-
plied in acoossory rider tood kit A Shop Tool is avallable
under Part No, 55021-29 for this perpose, To inatall new
press Bl connecting ek, use Rear Chain Assombling
Tool, Part No. 9502046

GAUGING REAR CHAIN WEAR

When ohain has Deen removed for cleaning, check it for
SlomQation Caused by wear as fodows !



1. Lay chain on a flas surtace.

2. Take up the play = the linka by pushing the chain sndy
powand sach other, 3 few links ot » time,

3 Whnen the chain |s Sully compretiad, measure ins length,
Stretch the chain 10 s full length snd mesure agein. Re-
place regr chaln o play exceeds | iIn

GAVGING FRONT CHAIN WEAR

Froms chaln i not aquipped with & consecting Bak 5o it
cannot be opened for checking, Replace chain when it has
WO 10 the pomt that it canndt Be properly adiusted,

REMOVING AND INSTALLING FRONT CHAIN

Remowe chaln howsing cowr and lower front chain ten-
woner shoe as previously descrited under “Froet Chain
Adjstmena.” Then remawe engine speocket snd cluteh
sprocket as describad in “Disscsembling Chutch, " Section 4.

SPECOMS 35 YOU removed, of delermine cormect
spacer size as follows

With cdush disssembied from dutch hub and compen-
sating sprocket dsamsembled from grocket thaft st shown,
determine spacer {4, figue 24) thicksest m folom

Example (refer t0 figure 2-4)

1. Measwre from chain cover surface
toaRemator rofor HIang® . . ... ... .ooiiiiaiiis 134 in.
2  Moasere from chain cover surface
1oclutch disc frictionsurtace . .. ... p——— - Y
b | Mmtwma!m
measurement (Step 1) ., ‘o Sdia
4 Spacerthicknens fromtable . ............ 0120

Dimenwion Step 3 Sire Part No, Dimension Siep 3 Sime Part No.
104 %0 832 0.060 24022-0 12N 0150 280350
9325 56 0.090 203370 A% 101V 0.180 26036 70
6w 1132 0120 2403470 133210 7/06 0.20 2403770

Figure 24, Determimag Eagne Speocket Spacer Thickness 10 Sacere Chan Alignmaent



WHEELS

Maximum lire milesge and good handing qualites are
diroctly relaled 30 care oiven whesis and tires. A fromt
tire kep! in cominuous sanvice will wesr iregufarly and
pedked and may atlec! handing, ospecially il Over-
afisted. It i impoctant 1hat commect tire peessure Do
mainiained M all Umes. T presiure should Be
checknd belose fHding when (he tices are cold,

CHECK LIST

At regulyr intervals of approximately S000 mies or If the
motorcycle deveiops handling irregulacitios at high speed,
oheck the following list for possitie cavens :

Loose whee! e nuts, Tighoen to 50 f1dbs maximem,
Exwoessive whesl hub bearing play,

Loosened 1pokes,

i N

Raar wheel out of alignment with frame aad front wheel

6 Row and tines outoftree sideways (tite rusout
should not be more than 164 =),

6. Rms and tees out-of roend or sccentns with hubs (tee
un out shauld not be mare than 1732 )

7. Irvegular or peaked front tire tread wear. Replace tiee if
Pandling is aMecred.

B Tites overdnllated. Check “Tire Data” Section. Do not
overinfisse,

9. Tire and wheel unbalanced. Sutic balancing alone may
be setafactoty If dymemic Sedencing fecidities are not ot
hand, however both are recotmmended. See “Whesl and Tire
Batancing.

10. Steeting head bearings loose or Sght, Correct ac-
mert and replace pitted or worn Dearings and races.
So0 “Forks "

11, Shock sbsorber not functioning sormally, Oheck pos-
bl cautet. Ses “Forky ™

12. Rear fork tearings locte. Check possitie Gauses. See
“Forks.”

13, Heavy front end loadiag Nonstandard eguipment on
e front end suth a heavy radio recsivers, axtra hghting
equigment Of lupgege, 1ends %0 CGause wnstable handling.
Extta sgupment on the front end thould e held doan to
P

In =m0t ewery Cane, Pagh spbed handing faulns see caused by
ome or more of the focegoing conditions being presnt o0

the motorcycle, The powsibie exception wil be the cae
whare there it wariows frame o fork misalignmaent

Keeping tires inflated to recommendad pressure it of major
mportance. In many Gases, tha attention slone sppiied to »
wio motoroycie will remedly faulty handing st high speeds.

M3 80visadie 10 rebalance whesls and lire, a1 Jeast sta
Ucally, whetmver IDa lice andior 1ubo is replaced.

FRONT WHEEL

FL « BEMOVING AND INSTALLING (Figurs 2-5)

Biock motorcycie under frame entll frond Wheel it cledr of
groend. Disassembie in following order

Remove axle caps (1), axio net (2), lockmaber (3, and
fat washer (4). Loosen the two siider cap nuts §$) and
remove axie (6. The font whee! Is now free 10 come cut
Note position of hub cap (7) and spacer @)

CAUTION — Do not operate the front Beake lever when the
front wheel i remosed Bechise the brake alger phton
may be forced out, requiriog disamembly of the brake syy-
tam 10 get it property remsated.

Woen replacing the whool reverse the semoval pro-
cedore. Align Ihe brake pads wiviie installing the whoe!
20 1hat beake disc QOos botween the pads. Tighten axie
nut (2) to 50 1.bs torgue and then tighten the Two shider
cap nuts {S) 10 11 114Ds 10rque.

o

S:Cmfwlnm

Figure 2.5, Front Whee! Removal — FL



FX ~ REMOVING AND INSTALLING (Figure 2.6)

Support motorcycie undernesth frame with fromt wheel
mited. Detach both the right and left caliper smsermiblies
from the fork sliders by removing mounting hardware (3],
Let caliper msembiies hang down loote ot of the may =
shawn in figure. Bemow sxie nut (8), lock wather (7) and
washer (51, Loosan shder cap hardwaes (4). With 2 soft
Rameer 130 it end of axie (5) 10 loosen It snd stant it out
Pull ade (5) out of tork assembly, Remowe froot wheel
@meembly #nd speedometer drive (). To reimtall wheel,
reverse above procedure. Be sure spwedometer drive (D) ser
engages hole in wheel hub when installed. Securely tighoen
wdle nwt (6) o 50 f1dbts and then tighten dider cap hard-
wire (4] and caliper mownting bolts (3] to 11 15ibs sorgue.
This will insure comect shigament of the fork tides

CAUTION « Do sot operste frant Beake lever when the
1ront whee! it remowed because & hrake caliger pinton may
be foroed owt, regeirag duassenbly of the Brake tystem S0
9ot it property resested.

REAR WHEEL

REMOVING AND INSTALLING (Figure 2.7)

Support mear end of motoroyche with rear whwe! off the
prownd, Discomnect rear chain at commecting link {3) by
resoving 1pring cip (1) and side plate (2). Remove brake
ncher gt cotter pine (S) ared loosen castle mat (6).

Remove axde aut (7], fock wather [B), and wather (9).

Woth & soft hammer, tap right end of axde (109 to Joosn
It and start it owt. Pull axle out of fork assembly, noting

position of spacer (17) Detween sprocket and Sork side.
Whaee! iy then frew 10 come ot the reer,

CAUTION ~ Do not operate vear brake pedal when e
whes! & removed becawne the braks caliper piston may be
forced out of the Bom, requining dissmembly of the brake
Tystem 10 get It properdy rewsated,

When reassembling wheel, roverse the removal pro-
codure. Adust redr chadn (see “Rear Chain Adjust.
mant™). Tighten axle Act 10 50 f1-ibs torque. Tighten cas-
the nut 15) finger tight Iastad cotter pin (5L

T T e

e

- - « - -
1. Ram — Snapon® Pt No. CGA%4

2. Collet — Saapon® Part No. OG454
Figern 2-7A. Snag-om Besring Peller
WHEEL HUBS

DESASSEMBLING AND ASSEMBLING 18 INCM WHEEL
HUES (Figeres 2.8, 29)

Remove 2 retsining ringt (1), wathers (20, oll seals (J).
spucery (4), and besring cone {5),

Clean all parts = solvent and inspect for damage o
weoar. Replace parts as necessary. If bearing cones or
oups need replacing, replace as a set. Use a standard
bearing puller, such as the Snapon®™ pulier shown in
Figure 2.7A, to remove the boaring cups 16) from heb (&)
Inspect brake discs for wanping, SCOIng OF Worn run-
ning swiaces. Replace as necessary. On spoked
wheeis, check spoke flanges for bent or damaged condi-
tion,
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of oi seal ;
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tightened to 50 Mtibs toeque. I ond play Is not comect, bolts 1o 34 10 42 f1-1ts torque. Tighten beaks dic mownting
substitute a sAghtly longer or shorler spaces (7) a8 bolts 10 21 to 27 #ibs torqus.
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10. N (B)
11, Brake disc

12. Spacer

13 Boh, 71620 x 1-1/2 15)
14, Lock nut 7/16-20 (5)
15. Sprocker
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Figure 28, 16 fach Caat Whe! — FL Front and Rewr, FX Rear
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Figure 2.10. 19 loeh Spoked Whael — FX From

DISASSEMBLING AND ASSEMBLING 19 INCH
WHEEL WUBS (Figures 210, 2.11)

Memove Oll sesls (1), spacer () and beating cones (31
Spacer (5) may now be removed, Brake ciscs (5) are
sacured 30 hud ) with screws (1)

should be 0.004 in. 10 0.018 in. i end play Is not comect,
substitute a siightly longer or shorter spacer |5) as
POCOSSATY.

T

3
i

i
eg gg B

Figure 211, 18 lnch Cast Wheel — FX Front



SPOKING WHEELS — 16 INCH
WHEEL LACING

Theee ase two styles of 18° whee! hutes and ey
are dentified as follows:

Carfy Style Heb - Se0 Figure 2:12. Pick any cutside
S00ke hole and Sight straight across the nud. The
first spoke hole 10 the right of the centerfing Is an
Inner 5Dk Bole. AlsO, with the whee! Assemnbied,
Al nner spckes O 0pposite sides of the whee!
angle in the same direction and all outer spokes on
opposile sides of the whee! angie in the samme
direction. See Figure 2128

Late Style Mub - See Figure 2-12A Pick any culsios
seoke hole And Sigh! siraight across the twb. The
first spoke hole 10 the right of the centorline Is an
oviside spoke hola, Also, with The wheel &
mbind, all Innes 3p0RES On CPPORILe Sides of the
wheel 0r0ss and all outer spokes On OpROsie sides
of the wheel cross. See Figere 2.12C.

2 Thede are Two Throad palterms wied on The spokes
and mpples, Align all the spokas next $0 each other
On 2 table. Maxch the finethreaded spokes with
fine threaded ngplea and COMrso Mesaded spokies
with coarse-ihreaded nipps. Do not Intermix the
thread patierns. Also, steaighten o mplace any
Lent spokes.

3 Place the hub on the bench with ster Mange up.

4. See Figure 2112 and 212A fosert 10 spokes at0
1he upper Nange ianer spoke holes, Swing the
10044 onds ClOCkwISe B3 1ar as they will go.

NOTE

Whan Mcing am okl style hub, inver spokes may de
started clockwise or counterciockwise becevse aV
Mner 5p0kes angle in the same direction.

S See Figure 2128 and 212C. The rim s divided into
1en grocps 0f Spoke hols, 4 Roles 10 & group. In
each group. only one hale will be angled towarg
Sach upper Hange iangr spcke. Place the rim over
the hud, either Side up, &nd insert the soockes i
these holes. Secwre each spoke with a mipple
scrawed On 1he end about J Seeng, us! enough 10

Figers 2.120. Early Style Laced Whea!

& When all 20 inner spokes are instalied, insen a
Apoks Inlo an cutside spoke hole on the same
flange side. See Figure 212 and 2-12A




SPOKING WHEELS — 19 INCH

NOTE:
The following procedwe appfies fov Bofh singie amg

Figure 212C. Late Style Laced Whee!

Figure 2 14. Spoke igentifcation
2 See Figure 2.12A. Place hud on bench either side
up. insert ooe oulor Spoke IAOA-NaAINAO arry BOL-
10m Nange hole and swing it Clockwise lesert an
inner spoke (Jlonghead) s the next hole to the lefl
of the outer spoke, Setag the innar spoke counte:-
ClOChwing Ove 1he Ouler Ap0KS,

Figers 243, Cross4 Pattern

NOTE

AU Nariey Oevidson aoed ehee's use & “0ross 4"
pattern. Fach oufer ppoke must cross 4 iomer
200003 Defoee onlesnng rim Acke.

A Carefiily Ihip e Bub and rim assembly over and
ropeal e process. Il lacing an earty style heb,
start by awinging the inner spokes in the same

Sireclion as the other side. On late style hubs, Figure 2-14A. Lating 19° Wheel

*wing e inner apchas in the COPONIL direction ay 3. Soe Figwe 2.5¢A. nsert an Inner spoke Into the
ihe olher 3i08 30 the iner 4pORES Croas sdch holo o0 1he top Hlango that directly bisec!s the twd
Other 3p0Res 0 INhe bOloM Mange. Mnsert all remaiming

spokes In both hwbd flanges allemating the Inner
2 See “Truing Wheels * and ouler sockes



4. See Figure Z-146 With all 40 spokes inseried in

Buby, group all spckes on 10p flange Into 2 bundles,
Seowre 0ACh Qroup with 1hvollle grips o« lape 0
keap the spokes together

Seing all Hotiom fange cuter seches (ahort Meach
clockwise. Swing the mner spokes (longheady
counterciockwise, Crossing over the culer spokes.
Angle all 3p0kes an far as thay will GO withoy! over-
BEOINg the naxt “like™ spoke. For nstance. swing
an cuter spoke (short dead) clockwise as far as
will GO Defiore CrOsRIng ANOTHar Culer Apoke.

6. Conter the rim cver Bt hud assembly, Uado sach

o bundiie and fan the spokes Ou! BP0und he 10
nm esge

7. See Figure 214C. The 1im s divided 0 len

0

"

abgoment Keep the 2otiom fange spokes crossed
N correc! position when splning the Aub. Also,
Aeap the 10p 1unge sockes Lanned sround he rim.
i they falf off the nim and become rangled in e
Bortem flange apokex, the Aud will not rodade ang it
MIght Do Aecestary 10 unlace INe whee 10 uo-
tangle them

Next lace the 10 botiom flange Ouler Spokes
(ahoet-nead). Only one hole in each group of rm
spoke holes witl be angled toward these spokes.
SOCUT0 0Ach 3D0RE Wilh & ApOle SCrimed On aboul
3 b,

NOTE

All Havley Devidtson laced wheels gre 8 “crogs4~
petlen. Each outer spoke mual crosa 4 noey
£00kes Dedore enleving rim hole.

Lace all the %09 Mange inser spokes, 0n a1 & ime
Ieaving 1he Ouler SpOkes resting on the rim. Swing
he 10D lange inter sookes clockaise

Now lace the top llange cuter spokes. Swing them
counterciochwise and make sure each one
Crosses & Inner spokes before secunng it 10 the
tim

S00 “Truing Wheels. ~

TRUING SPOKED WHEEL

,

Ses Figure 215, Divigde e whee! spokes Into 4
P0ups Of & and mark the center of 0ach group with
# phece of lape The groups should be dwectly
Across from one ancther and approcimalely %0°
agart. Tighten the spokes in thase four groups
finger Bght, leaving af others loose

INSIAK truing arbor in whee! Il and place whee! in
Whee! Truing Stand, Part No. BSS0028A. Tighten
artor nuts 30 hud will ferm o it bearings,

See Figure 216 ang 2417, The "wb mus! be cen.
tared sideways with the rim. Lay & siraighledge
#cross the hub brake disc NMange and one of the

m




SpOkas artached 1o e hub right side. Tum all 4
Spokes an egual number of tums until dimension
s equal 1o within 132" for both sides

CAUTION

Adlways loosen Ihe appropriate spokes bedore Sght-
oning the other two. Reversing this procedure will
cawse the 1im to become outl-ol Tound.

Figere 2.15. Marking Spoke Groups

marked spoke grouwps. Measuse the distance from
1he straightecoe 10 1he rim as shown If this dimen.
8ion is not equal on both sides of the wheel, loosen
and lighten the 4 spokes accordingly. Use Spoke
Wrench, Part No. 9129

Example: Il the measctemant on the rim right side
Is greater than tho lelt side, ioceen Ihe 1w0 SDORES
attached to the hub lelt sade and LgMen 1he two

Figure 2.10. Cantering 167 Mud
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4. Aegeat Step 3 for all 1our groups on The wheel

5 Seo Figure 2118, Alter rim has Deen centersc

SIdeways It must be checked and trued radally,
Adjest truing stand Qauge 10 the rims tite bead
seat as shown. The nm should e trued within
192,

€ Spin e rim slowly. If the rim contacts the gaage

0N Of NAs & Mmarked group of spokes, 1008en the
Spokies In 1he macked group on the oppoaiie side
of the rim. Now tighten the spokes in the group
where he rim makes contact Loosen and tighten
o0kes an equal numBer of turns,

If the fim contacts the gauge betwoen two marked
Qroups, 0280 INC 3POARS IN BOR ODICBI1e Groues
ang tighten the spoke Qroups on the side of the tim
that makes contact.

7. Whaen the whee! Is contered and trued, start ot the

vialve hole and lighten the rest of the spoke nipples
Ong tarn At & Bmae until ey ane snug



B Seat esch spoke head In the hub Nangs uaing & fiat
nose punch and hammer. Then chack wheel true-
neas again and tighten the nipgles accordingly.

CAUTION

Do not tighten spokes 100 tight or nigples may be
drawn through rim, or hub flanges mey be distort-
od. But If spokes are left 100 loose, they will con
unue 10 locsen when whes! is put Into service.

2. File or gring olf eads of spckes protruding woegh
nigolos 10 prevent puncluring tube when tire s
mounted .

-~ ———— Lanesal

e s o S 2

Figure 218A. Checking Cast Rim Lateral Runost

Figure 218 Trulng Rim Radially

CHECKING CAST RIM RUNOUT

The diocast wheels should be checked for lateral and
radial renout betore Iataling & new tite of tube.

1. See Figure 218A. Install arbor in the whes! hed
and place whee! in the truing stand, To check rim
Intornl runoul, MACe & Gauge rod o alal Indicator
near the rm bead. i lateral runout exceeds W64 in.
replace the whee!

2. See Figwe 2188 Check for radial runout as shown
hece. Repiace the whee! i runoet sxceeds 1152 in.

Figers 2180, Chocking Cast Rim Radial Rundut
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TIRES

Tires showid be inspected for punctuces, cuts, breaks
S0 woar a1 lsast weelkly i in dally use, or before trips If
used occasionally,

Whenever a the s replaced, the 1ube shou'd also be
replaced. Inner tubes should De patched only as an
emargency measwe. Replace the damaged tube as
00N K8 PORsSie,

Inner Jubes mus! Be used with all Harley Davidson cast
and laced wheels. Rim bands must be used on Iaced
wheals.

Some rear lres Nave armows moided Into the tire
SIewall. These tires 3houks be Mounted on the rim with
he arow Dointing i the dirsction of forward rolation,
The colored dot on the tire sidewall is a Balance mark
and should be located adiacent to the valve siam hole.

Whes! rims are of e drop center type, Naving & depremsion
or “well”™ in center of rim, Fim well, being smaller i ol
cumfersnce than rmt of rim, alows one cating tesd 1o ft
locsely in it while cther basd s beng worked over edge of
ren.

REMOVING TIRE FAOM Rim
1. Femowe wheet: Loy whee! on it side.

2 Remowe valvs a9 and vaive core 10 frae 3l air from
Tube.

3. Locsen Lot Deadh from rim flanges By tepping on
sides of tire o by usng 8 tire toed. Stnd or kneel on Tee
COPOSIIE valvr 10 Push Dead inte rim well,

4. Using tre 100ls (0ot shanp instrements), start uppe
bead ower edge of rim a1 walve. Dan't use force when start-
g tead owver edge of rim with sew lron, becaune bead wirm
may be troken or stretched end tine ruined. Carsfully re-
move tube Before attempting 10 remove second besd,

B Pusth lowsr Bead im0 rim well o0 one side and insert
tre lron on opposine side and pry bead ower Tlange. After &
portion of second Dead 5 STANed Over 1 adge, Tee can be
Rurther removed from cim without #d of tire irgn,

NOTE

It Is not Sweys mecmsiry 10 complately temove

cating from rim. Mlemoving one tide sliows tube

10 b removed nd reinttalied and sho sliows in

Hoe of Cating 10 be InIpected.
MOUNTING TIRE ON RIM
Before imtaling tube i tire, all dust and dint, paniouierty
hard partiches which might chafe an inflated tube, munt e
temoved. Wipe tubs and inside of tire thoroughly with

Chaan, dry clomh 1T rim s divty or resty, clean with a wtify
wire bruth. Be wre 10 sxamine & used tire carefully for Ta
ric injutioe thet may damage tube,

Balore mounting Tire, see THat rubtee fim strig it in place ir
rm well, snd that rim surip valve hole regitters with valve

WARNING ~ Use cormect inmer tube for ties sice. See “Tin
Data™ Section 1,

1. Masert tube In tire, placing valve M the Dalance
mark. Swab thoroughly all arownd base of tube, be
twaen the tude and side walls of tieo with tice mounting
lubricant. Infiade tube just ancugh 1O roend It out. With
whes! tying Bat place tive 0n e and Align vatve with
hole In nm. Mount tire on rim SO that arow on sidewall
points in direction of wheel rotation. Balance mark on
tire sidewall should be adjacent to the valve stom

2. Push bottom besd o tim well near vadve and hold ir
well while forcng remainng porbon of Beed over 1im Nang
with » tire 100l

3 Spesad tite and imert waler through hole in tim,

4. Foroe upper tead over rimn flange and 880 well ot point
opposite valve, Stand o kneel on this side of tire 10 hodd it
in well and pry remaining poction of tes ower rem flange.
While forcing bead over rim flange. keep 31 much beed o
postible In el well Be carelul not 10 demage Beadh or
pnch tote, Inflate tite 10 recommended pressure and check
walve for Mak. See tre inflation pressures in “Tire Dota,™
Sectiom 1,

S After nfating o recommended presture, completely
deflate to smooth out soy wrinkiet in tube and sllow tule
1o find in place, free from strain o strems. Agein wilate to
recommended presiure and eheck valve for leakc

WARNING
Do not inflate over 40 pal 10 seal the Beads. in-

CHECKING TIRE TRUENESS SIDEWAYS (LATERAL
AUNOUT)

1. Oheck munost by turming wheel on axle, meaiuring
amount of sidewsys deplacement from 3 fived point near
the Tee [soe figure 2-104,

2. Tire read rimout hould be no more than 1/64 s It
tiee tread runout is more than 364 in,, remowe tire from
nm snd check rim bead side runout 1o see 1Y rim is ot fault
Gaen “Trulng Wheet "),



TIRE TREAD
LATIRAL RUNOUT

Figure 220 Chacking Tiew Radial Aumout

CHECKING TIRE ROUNDNESS (RADIAL RUNOUT)

1. Oheck runcut By turning whee! on axie, ™essuring
read runour (see Tiguee 2 200,

2. Tim troad runout shouid be no more thas 332 in 4
tire tread rumowt i more than 3/32 in, remowe tire from
rim and check rim bead runout 10 see i rim s a1 foul (see
“Truing Whaet M),

3 M orim bead runout s bess than 1732 i, tire i s faslt
nd thould be repiaced. M rim besd runowt & more then
1/32 in, comect by tightening selected 1poke nippiel o
outhised previoudly, then seimstall Tre and recheck tire
read runoet,

WHEEL ALIGNMENT
NOTE

Rims and Tres must be true before checking wheel
algnment, 38 outhned in Grevious Parag .

Front asd tesr wheals should be in parfect alignment,
Thia can De checkod on the MOIOrCycle with & straipht
wooden bosed or length of string Dy pacing against rear
tire side wall s far up towsrd axkes as possidie.
Straightedge should be paraliel 10 tees (soe Figure
2:27). On FL models, the 1ront tire should be offset 316
Inch 1o the right of the rear tire. Acjust rear whee! in axle
Clips A8 Mecessary 10 cortect misalignment,

WHEEL BALANCING

Whee! batancing s recommended to improve handiing and
rechuce vRIATION, espatally 82 high roed speeds.
Harley-Osvction hat made avalatie the tollowing 1ocke
Dafance wesghts which prets over the sooke nppie

Side View

sobo
i

Top View

Shift Axde in Near Fork
e Correct Misalignemenm
Reoar Fromt

="

b

P——
oo

Figere 221, Whee! Algament Disgram

10r weight, Part No, 9668247  ¢25
JM o1 weih, Part No. 9558147 '
1/2 oz weigha, Part No. 5657841
Cant suminum wheels reguirs the ecial wif-aheive
weghts Nsted below,
Absminum color
1 02, weight, Part No, S8588. 75
172 oz, weight, Part No. 05687.7%

Black
1 02, weight, Part No. 88860177
172 os. weight, Pert Ne, 9850077

Sell acPative wheel weights thauld be applisd 20 e flst
wrfece of M rim. Make sre that arss of application
compigtely clean, dry and free of off and greate. Nemowe
paper backing Mom weight and prets fiemly in place 10 that
Weow o0 weight Doints s the desction of whesl rolations.
M 1 02, or more of weight muit be added a1 one location,
10lit the amount so Bat half is applied 10 sach wde of the
rim. Whee! should not be used for 43 hours 10 dlow sdhe
e o cure completely

I mout caoml, SlaSC hulencing miing whee! Srulng stand,
Part No. 96500 284, will groduce satisfactory results. How
ever, dyramic belancing. utlizing » whes! 1paner, can be
used 1o peoduce fimer toferances for Dest Bigh peed han-
ding characterstics. Follow the instroctions mopied with
e balance machine you ae ning. The macimem welght
permititde 1o sccomplinh belance it 3-1/2 az. sotel weight
aoptied 1o the rim. Wheels should be balanced 10 within 12
or. w60 mph,
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HANDLEBAR THROTTLE CONTROL

GENERAL

Comrol meal operiie frealy and carturelon Thotthe must
return 0o dosed (alle) position with friction aduting screw
(10, figure 2.22) backed off. If comtrol Becomes witf and
does not returs properly, 1t should be dassemitied, cleaned
d irapected.

DISASSEMBLING THROTTLE CONTROL (Figurw 2-22)

To dssemble and imapect Swottie control sssemidy, re
move the two wrews (1) holding the soper tThrotrie clamos
{2) to the lower throttle clame (3. Ushook fermule (4)
from bl on end of catie (5] and from twottle grip (6).
Disconnect cppotits end of cable from carduretor,

Tumn out the hax fitting ssowing the cable (5) 50 the lower
clamp (3} and remove Cable sssemitly from motorcycle.

Remove the friction speing (7], st wrew (80, soring (91 and
addusting screw (10 from lower clamp.

INSPECTION AND CLEANING

Clean ofl metal perts i non-femmable M\'nﬁmt
Blow dry with comperised aw. Replace any deoken, cracked,
o worn parts. Replace cable sssembiy if it s frayed, kinked,
or bent.

ASSEMDLING THRAOTTLE CONTROL

After impection, position cable assembly (5) on moetorcy-
cle. Apply » hght coat of graphite 30 handiebar (11) and
inticdde sarfece of clampi (2 and 3). Artech lowsr Bhvottle
clomnp {30 20 cable mseoabdy. Insert set sorew (8), adusting
swrow (109 sodd spring 199 in lowsr clamp. Place friction
weing (7) & damp. Be sure hole in soring (7) engeges ad-
justing screw (100,

Place ridge of Swottle (6), positioned on handiebar, into
groawe of lower throttie clamg (30, Portion ferrule (4) over
ball of cable (5) and seat in Bwottle notch. Secure with
upper clamp (2) snd two screws (1), Tightan screws (1) o
12 %0 18 inlbs toegue.

ADJUSTMENT

1. When tumed by hand and then released, the theottle
lower muat retumn throttle 9rip () 20 the closed o idle
position, I throttie grip (6) dosa not roturn 10 idle posé
Boe troely, back off of screw (10 unts this is
nocomplished. If the throttle grip tuens stiffly, it should
be disassembied. cloaned and inspected thoroughly.

1
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2. Friction sgeing
1. Sorew (2) B Set screw
2. Upper thiottle clamp 9. Spring
3. Lower Seottie clemp 0. Adjusting screw
::chh“ 11, Mendiobar
Cenerol by 12. Grip
8. Theotthe grip um.::m

whan the sngine will not retum %o idie position
automatically i sn emergency.

2. Adjust throttle catie “ifree play” by teming as
justing met (13) 10 Sesired position, The cable should nol
put pressure on the carburelor lever when handiebars
are tumed 10 left and Nght $1ops.

3 WiIn handlebars in straight ahead position, adjust
orip traved limit. To adjust for grip travel Bmit, tuen
1hrottie to open POsItion and adjust sat screw (8) with a
2mm (Aflen) wrench. The throttie grip should be In fully
mmmmummwmmum

This adjustment Is to
stress and potential taliure of the



To reugh check & frame for comect algament. see figurs
2.23. Thw dimmnsions shawn will provide basic information
1o determine whether & frame is enough out of alignment to
regrire & major resligeing job of replacerment.
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FORKS

Nonadustable ‘orks are for use o 2 solo motorcycle. The
fork “tral™ (the distance, at groend lewel, from the fork
slem axis to 3 pergendiculst through the wheel axie) & mt
and carnot be adjusted,

The ajustable fork is for ute on 3 mosorcycle which oper
atet with and without 8 sidecar, It iy sssantislly the same
the ron-adjustable fork except it has 3 two-potition bracket

on the non-adjustabie fork, This fork may be recognized by
the reversible bracket bolt washers, bolt and sem design
(18, 20, 20, figere 2-27) m described in “Adjusting From
Fork Trail"
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1. To make & fller con, &rill & docen 1M in, holes in thw
Bostom of & one quirt tia can (2), nese the outiide edge
Shape the bottom of the can with a light hammer 3o that It
B dithed upward to ssure complets deaining of oll througt
the holes,

2. Select o tin funsel (3) with the funned moush sbout the
same size & e botiom of can (25, Swage and shape the
funnel spout 5o that & plece of 1M in, metal tebing (4),
out 2 in, tong, & piece of fuel line is suitable) can te
sofdersd into it. Solder (3) onto the botsem of (2). Imgre
vise and attach bail (1) 1o the filler can,

The fork filing device shown in figure 2-24 will hassen and
umpiity the flling operation, The unit consists of & Neo-
prene Inot rubler ) 19opper 1o fit the hole in the 10p of the
fork, & length of Saxible tubing, & funnel and an sppro-
priate slze can, soldernd 1o the 100 of the funnel,

1. Bl 5. Flexitie tubing
2. Filler can 6. Metal tubing
A Tin funeel 7. Rubber plug
4, Matal tubing B Fork tube cap
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Figure 2.25. Filling Hydrwlic Fork with O4

3. Make plug (7) from a nedgrens Dottle stoppar pur
chased from a drug s1one. Necprene stopper should be 1
10 1418 In. long, and its Marpest diamater aboul 58 in

4. Hold stopper In visa and drill & 332 ia. hole length-
wise through the center. Then enlarge the hole with a
144 in. drill. Atter hole Is drilled in the stopoer, Insert &
144 in. rod Shrough the hole and grind the stopper 10 a 58
in, diameter at 1he large ond, and sightly under 112 In.
diamater a1 the small end, siraight tager between ends,
1o form the plug.

5. Sightly Nare one end of o piece of 174 In, subing (6),
about 2 in. long and insert into plug (7). Artach filler can
% plug with tramparent flexible tubing (5) abowt 2 feet
long. See figure 2.26.
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Pah the plug INTo IRe TNer DO W TOVK TOP, P
Powr axact smount of ol o can. Work fork wp and
Alr escaping through o in fller cam a fork s
dowevward will caune the o $o Bbubbie wiclently,
Locause the bottom of the can serwet &8 & taifie, no oil
be Jost. Compressing she fork forces air out, releming
draws OV into fork,

EIEE

~

7. After the can sppesrs to be empty, asllow seversl
minetes for can to completely deain, then work fork once
more. This smures getting inte fork side the full quantity of
oll poured into can,

INSPECTION PROCEDURAE

I the rydradic fork does not work propecly o an speros.
abide smount of oil leakage shoukd develop, intgwct the fork
» follow.

Check the oil level in each fork side by completely draning

FORX (Figwe 2-27)

180 degrees unthl pin on wather is forward. Seat washar pie
i Yot in tracket (Z2) bosm. Tap teackat bolt (35} into posl
ton and turm on nut.

To adjust fork for wolo riding, follow same procedure ex
copt push fork tules back and insert washer (38) 0 pins an
rearweed.
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Figure 2-26. FL Non-Adjwstable Fork — Exploded View
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35 Bracket bolt with met and cotter pin
35, Bracket bolt wuther (2)
37. Beacket with sem
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bolt (2
ueumm

Missing items sew thown in Figure 220

Figure 227, FL Adjustable Fork — Exploded View



FL FRONT FORK

AEMOVING FORK SIDES (Figures 226, 2.27)

I mecetsary repains invoive only fork sides, the snties fork
need not be disassermnibied.

To remove fork side, proceed at fcllows:

1. Remove he fakring, windihisld, Meacdlamp, headlamp
housing, front wheel, beake caliper amembly, and front
fender,

2. Lossen fork bracket clampieg bolts (1), Remeve fork
uppet bracket bolt oll sl or bolt and lock washer (2], Putt
fork side cut Bottom of lower fork Bracket,

DISASSEMELING FORK SIDE (Figures 2-28, 2-27)

Remove fork tute cap (3). Remowe O-ring (4] from cap.
Remove spring (5] snd drain ol from fork side, Remove
screw (6] and wather (7). Shock staorber tube () may now
be pulled from fork tide, Remove wear rings (9] from soss
in shock stecrber tube. Remaove spring {100 and sieeve (11),

Separate fork tube (12) 3 fork slider (130 by pulling the
two apart. Remove sasls [15] ondy If thay are 10 be replaced.
Remeowe lock ring (14) and $wn pry out seals (16). Disosrd
the demaged ssals. Remove wather (16).

Theroughly clean and lnapect sach part. If inipection thows
that any parts see bent, broken or damaged. those parts
should either be repleced of repaired.

Irpect seals (15] for wear. If They were removed, they
maat be repleced. Inepect weer rings (5) on damsper tutw ()
nd replace f excemsively wormn of damaged. Replece speings
5 and 10) if troken or distorted.

Tospect small hole In groowe i lower end of fork tube (120
and see that it i not obstrected.

Maks sure O-ring (4) s in good condition, without sny ir-
regulacities, and B\t it provides proper sedling when In
olace.

Chack washer (7] 10 see that It peovides & good 1eel when
wsed with its respective screw (6] 10 prevent oll leakage.

Repair bent or damaged fork tulte (12) an described n
“Straighiening Fork Tubes™ later in thit section.

REMOVING FORK STEM AND BRACKEY ASSEMBLY
FRAOM STEERING HEAD

Nom Adjeitebie Fork (Figure 2.28)

Remave fork sides s described praviously. Remove hoen,
Remowe Masher mounting e dware,

Bend tab on lock washer (17) down and remove fork stem
nut (18], Lift up upper Bracket (190 and handieter assem
by and set it aticle. Use weench, Part No. 9621950 1o re
move head bearing et (200, Remove dunt thisld (21), Pull
lower fork bracketr and wem (22) out bottam of frame
staering head, Remove bearing cones (23).

Adjustabie Fork (Figers 2-27)

Remove fork tides o described previously. Flemove hoen.
Remowe fasher mounting hardware,

Tuen out steering damper adiusting sorew (20} end Ift out
parts 27 through 34, Parts 30 and 34 may be loosened by
inerting » screwdriver 5o between Darts snd prying woweed.



Wamowe Mem not [THI. LITt vp upper brackst (17 and han-
ebar astembly and 1t it sside. Memove Bead bearing nut
120) uning wecial wrench, Part No, B8210.50. Remowe dunt
shied (21). Pull lower fork bracket and stem (22 out bot-
tom of steering bead. Bemove beariag cones (23,

REPAIRING STEERING HEAD AND BEARINGS

Each steering head bearing consiszs of two geeces, the baar-
ing outer race, and the roler twaring with inner race. The
Suler a0 e pressed into the steering heed cups In the
frame head. The lower roller bearing & assembied over the
fork stem and the upper rotler bearing & held in place on
the fork stem by the woper fork bracket and nut on the up-
per threaded end of the fork saem,

After Tork is removed inspect bearings and races for pittng,
roughness o wear, Roughness of the roller bearings can be
determined by rolling the bearings on the bedring races by
hand. If bearings or races requine replacement it b teat to
replace them n sty

To replace Sewring races, knock hwad cup from siserng
hescd uting & soitabie deift. Prost new Sedring race in new
hesd cup end then prem stsemitly isno frame head.

ASSEMALING FORK SIDES (Figure 226, 227)

Asterniiy & the reveris of Saassembly womh the Tollowing
exception: Fil fork sides with exsctly 8% ounces of Huley
Devidion, Type 8, fork ol

INSTALUING FORK STEM AND BRACKET ASSEMSLY,
FORK SIDES AND ADJUSTING STEERING HEAD
BEARINGS (Figures 2226, 2.27)

Anembly it $he reverse of disstsembly. Apply & haavy coat
Ing of grese 1o bearing conws.

Deacket ). Unscrow 1ok tube cap 16) from fork tube

Remove fork side (7) completely by sicing down and oul

wmmmtmmmwm
side.

DISASSEMELING FORK SIDE (Figure 2200

Remose O-ring (3] Mom inner grooee = Tute cip (1)
dlide off wather (4], Pull soring (5) out of fork tute (2,
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-— 1. Screw 2 10. Upper beating shisld
& 2 Cowwr 11, Bowing cone
3. Pinch bolt () 12 Pork stem and trachot
4 Screw 2 13, Dearing cone
8. Upper brackat 14, Lower Suat shiek
€. Fork tube cap @) 15 Upper baating race
7. Fork side (0 16, Lower Deariag 1ace
8. Fork stem nut 17. Screw Insert ()
9. Pinch screw 18 Brake caliper Bashings (£)

Figure 2.28. FX Frost Fork — Exploded View

Using an alen wiench, remove wrew (6] along with wadtwe
{7) feom bostom end of fork slider (), This will free shock
atnorher tobe (91 50 that it can be removed from fork fobe
12). Remawe both fer wear rings (10} from dots in shock
atnorber tube {81,

Sepecate fork sute (2) and fork slider (B) by pulling the
two spart, Slip fork bect (11) off end of fork shider (B), Re
move demper tobe sieeve (12) from inside fork siider (8)
by carefully pulling out pest sal (14), Remove sl {14)
only if it it 10 e rephaced. Remove lock ring (13) and then
pry cut seal (4], dascarding the demaged weel.

Thoroughly clean and intgect sach part. If intpection thowm
that any parts s bet, broken or damaged, %hose party
thould be sither repeired or replaced.

bonpwct ol (14) for wear. M seal was termowed, & sew o
et Lo imtalled. Intpect both wear rings [10) on dampe
tobe (90 and replace o woen excmsively or darmaged,
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1, Tule cap B Shack abworber tubw
2. Fork tube 10. Wesr rings
3. Oring 11, Boot
Spring ning
6. Screw 14 Sesl
7. Washer 16, Serew
8. Fork slider 16. Wathe

Figars 220, FX Front Fork — Exploded View

Check boot (11) where It rubs on fork st (2). The tube
should show a Bright, shining wurface, free of scoring o
abrasions and e boot thould present » good, contineous
eal and 8ot thow axcestive wear.

Reptace spring (5) it teoken,

Inspect small hole In groows in lower end of fork tube (2)
and we that it Is not obestructed.

Make were Oving (0 & In good condion, without ey
wlarities, and that it provides proper sealing whes in place.

Chack both washars (7 and 16) 10 see that they provide &
9o0d weal when used wiih e respective screws (6 and 15)
10 prevent off leakage.

Hepalr bent or damaged fork tule {2) a8 destribed in

“Straightening Fork Tubes™ later in ™his section. Ressserns.
Ble parts in coverse order of dsatsemitidy

REMOVING FORK STEM AND BRACKET ASSEMBLY
FROM STEERING HEAD (Figure 2.28)

Remowe fork sidm o0 described under “Removing Fork
Sider.” Remowe fork stem nut (8] and doosen Tork upper
twacker pinch bolt (99, Lift handiebor assemidy from steer-
g head with fork upper tracket (%) attached. Carefully
Position msembly away from working area. Be careful not
10 Dend CONUl wires more Than necestary.

I B 00t necelsary TO dhconnect clutch and beake hand-
fevers from hendishar, wiring harnesses or conrol cables
from dandiebar uniess handieter asembdly 5 10 be removed
from motorcyche.

Remove upper Dearing shield (101 and upper bearing cone
{11), Drop fork stem and bracket assemdly (12) and remowe
bearing cone (130 sndd lower dust thield |14,

REPAIRING STEERING HEAD AND BEARINGS

Each 1teering head bearing consitt of two pleces, the bear.
ng outer race, and the rolier twaring with inner race. The
Outer races ae pressed into the weering head cupt a the
frame head. The lower roller bearing & ssembled over the
fork stem and the upper roller bearing & held in place on
the fork stem by the upper fork bracket and nut on the wp-
oer threaded end of the fork stem.

Afver fork s removed insgect bearings and races for pitting,
rougheess o wear. Roughness of e roller bearings can be
determined by rolling the bearings on the bearing racm by
hand. I bearings or races reguine repiacement it i best to
replace them i sets.

To teplace Bearing races (15 and 16, ligure 2280, hrock
Mead cup from steering head usng o suitable drift Press
new Dearing race i sew head cup and Han Deess astembly
10 frame head.

ASSENBLING FRONT FORK SIDES (Figurs 2290

Amembly s the reverse of Sastsembly with the follewing
excaptions: Fil fork wides with exactly § o of Harley:
Davidson, Type 8, dork ol

INSTALLING STEM AND BRACKET ASSEMBLY, FORK
SIDES AND ADJUSTING STEERING HEAD BEARINGS



With fork vdes. whael and fander restsem bled, fork should
Mave $00th free Moversent 10 either side. There sthou'd be
o Wworecable Buke or ddeweyt movernent of the front
fork. To adiust 1eering head tearings, tighten o looden
wem nut (8) a5 required, whils tapping on Bracket (5).
When bearings are correctly adjsted, tghsen pench bolts
(3. and 9 10 22 o 26 Toibs soegue

STRAIGHTENING FORK TUBES

Straightening fork tubes reguines weveral special took in-
duding hydraufic o arhor press, dial indicator and straight
ning hocks

Never sttempt 10 sraighten 3 fork Sobe Sat has & sherp
ngle bend, It dould be crapped becaute e mety
stratched

1. Before beginning the straightening cperstion, chean the
fork tube, Locate bends with dial ingicator, A Tork sulbe it
utuglly bent in two or Teee places, widom ondy one. Mace
fork twitw on stralghtening Blocks. Correct bend = tolwm
with an arbor or hydraulc prem

2. Find Ow highet point out-of-round with 3 del indics
tor (igure 2.30) and mark with chalk, Press Bigh point as
Sown in figure 231 Repeat indicating and premsing opers
thons el tube ks within 0003 in. to 0004 in of beirg

straght

Pigure 231, Pressing High Poim

Figure 232. Preming Fork Tebe Round

3. Sometimes fork tubet s out-ofround, sspecially at
the point it & clamped in the fork bracket. Mace tube n
sraighmning tlock: and gress until perfectly round o
thown in figure 232, checking with Sl indicsser and
micromanter. Finaly, check tube by Mserting = sew fork
dider. Work tobe up and down, I It does net Dind, It s
straght

STRAIGHTENING FORK STEM AND BRACKET AS
SEMBLY

Straightening 3 fock seen and bracket assembly requine 3
great deal of skl expetience and several 1008 and fixture,
Special 100ls necessary include Fork Tuke Straightening
plocks, Part No. 98ME 50, four Mocks are needed; Bending
Bar, Part No, DES0640; Fork Stem g Bracket Aligning
Gauge, Part No. DEME51. In addition, the following plece
of bar ttock are needed: Twe bars, 1578 in_ diameter, about
12 In, long; two baes | in, « 4 in x 12 In, {spproximately)
ssorted plece of rectangulsr bar S10Ck 1O wie I tramemit-
ting abor press pressure 10 wait 10 be straightened

Yo straighten stem snd brachet, procesd at follows

1. Insart the twe 158 in. x 12 in taws In fork Brackst
and wecure with two Camping steds. Sometime the bracks
a 30 Badly tent that the bars cannot be inmrted. In thi
cate, proms the bars im0 place with an arbor poets, then
prest on the front edge of bracket 10 comect the “bow™
axtortion aa showm in higure 2.33.

2. A bracket susembly I8 usualy out of alignment song
the horlzomial centeriine, with one o¢ Both legs bent

NOTE
Reference to vertical and horlrontad centerlines

Wphes 10 bracket and fork wtem st positioned on
schoe press (see figure 2.33)

20
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Figore 233, Cotrecting Bracket Bow

11 both gt rw twanted, place Drachet amemibly on rbor
Pt & dhoen @ Higure 204 with blocks placed wnder Two
ow lagn ooty (A and Bl Wah prem block placed acrons
teacket and Dar asembly, peois untd Ngh legs (C and D)
e in ghgrmaent

3. 1 one leg s bent gtace bracket and bar assembly on
Bree ninpghtening blocks, 'wo blacks under strasght leg
nd one block unde low end of other leg Place press block
disgongily acros Brackat amembly 1o high leg until Bagh dag
Is forced down and 0 slignment with the other Swee leg
anch

4. Pate Be fork tam nd brackdt suenbly on the fow
siraighvianing biocks located on the wirfsce plate lee Sgure
2-.35). 1 the legn rent sguarely On siraighiening tlocks, thw
Brachst smambiy it correctly trued o 3 hornizontal plane
i bracket it not Bue, pram sgsin, checking sligrment after
ach operaton

5. U 3 1guare 1o chack If tracket smembly i1 Dent, da
torind o out of pureliyd on & horuents plene o hiown In
Pgure 2.36. Place bracket and Bar ssiembly = 2 Dodvy v
nd strpighten uning the Bendirg Bar

6. Check fork stem slignment with Fork Stem and Brack-
o1 Aigning Gavge at shown in Figure 2-37. Uswe Banding B
o g stam 0o postion. Rechack the fork compietely,

Foagure 234, Susightaning Two Twivted Legs

228

Figure 2.36. Bending Bracket Log Parsllel



Figure 2-37. Checking Stem Alignmaent With Gauge

REAR SHOCK ABSORBER

ADJUSTING REAR SHOCK AESORSER SPRING

1. The rear shoch sbeorber ptings can be adiusied to
theee potitioma for the weight the motcecycie 4 10 Carry,
Tha overage weight 1000 rider would use the extended spring
pouzion {off cam); whan in low poaition (oM cam), the cem
lobes thostd te naxt 1o sach other: that ix single hobey and
doutie lobes matched. If necemary, rotats the cam 10 line
them up properly, A Basvy i0 rider might reguine the po
ption with srings dightly compremsed (firse com wap).
buddy wat tiders reguire the fully compremed xing pot
Tion (second cam ytepd

2. Yo adpat the e shock staorber springs, turn cushéon
e ing adhnting cam to detired Cam potiton with Sparner
Wranch, Part No. 4700528, Soth cuthion spring adiusting
camh mutt De adjutted 1o the tame postan, Always back
of cam n 0PpOoNE direcion when relesting soving 1enson
8O intermediais Of sSl0 POSItion

NOTE

M hock cam s turmed too fer 30 that it fells off
29 position, It wil not be maiched correctly with
other cam. To correct this condition, continue 180
degrees 0 sme divection until i1 fails off sgain and
hen adunt 1o desired position

DISASSEMEBLING REAR SHOCK ABOSABER (Figure
233

Pantion motorcycle on Service Stend. Part No. 0681083

ASSEMBLE CAMS 1ITEM
NO. 1 B0 THAY THE lim
LOBES TITH NOTOMES IN
THE TS ANE NEXT TO
EACH OTHER_AS EH0OWN

.
s

0

), Moy

T e AS 4
2. Mounting soud

wather
3. St cover
4. Cup wanher (4]
6 Stod robber

tushing (1 10, Seal masher
6, Spiit key 11, Adjeating cup
7. Cover {long) 12 Cm (D
1A, Cower ithort) 13 Shock absorbme
B Wehwr (X unit
9. Spreg 14, Com swpport

Figure 238, Later Rear Shotk Absorber ~ Exploded View

2m



Remowe 100 and Dotrom mownting sted net (11, mounting
1nud (20, upper stud cower {31 a0 cup washer (4),
Qip sheorter astembly off upper and fower Moty
Puth rubber Dushings 15 from shock atmorber mounting
eyes. Place shock absorber in Rear Shook Atsorber Tool,

1. Examine sbeccber unit for traces of Buid laaking, sspe-
Gally st wpper end. Unit thould have no leaks and should
comprnts Sightly eatier than it exteads. |f postibie, com
pare attion with urused wait. Shock steorbens cannot e
repared. Faulty units must be repleced.

2. Cesn and examine sll other parts for waar snd dimage,

Paying perticular attention 1o the condition of the vtud rud
bers, the ride control afjuttment cama, Srt sl and pring.

ASSEMBLING REAR SHOCK ASSORBER

Rear shock stecrber msembly it exsnsialy the reverse of
daamemtsy,

Apply & Bin cost of gresse 1o 8l surfaces of both camy,
Note Bat cams (12) se identical and be suee 10 poOsition

cam Iotes correcTly a thown in Tigure 7-35 et Flace »
sembly In comprece tool a0d compran Wring encugh %
atall key halves (6}, Release 1pring compretsion, Keys wil
Sock into plece in inside dlameter of covers T or TA,

IMPORTANT

Inttall sach whock atmorber on motorcycle with
tot in cam wppoet (A, figurs 2-38) facing towsed
whwel.

DISASSEMBLING REAR FORK (Figure 2400
To Sssmemble rear fork, firt remove follgwing atsemtret

1. Raar whee! (see “Wheeit™),

2. Rear brake mounting bracket and torque arm isee
“Peakos)

3. Resr thock sborters (e “Shock Alnorbers').

4. Ses figure 240, Tum back locking esr o pivot bolt
lock wabhar (2) and Sern oul pivot bolt (1), Remowe fork
13} from feame. With spgeogeiste e arbor pin, push out
bearing paoer (4), bearing el (5) and besring with outer
rece (6} from ssch side of fork pivot beering.

INSPECTING AND SERVICING

1. Clean pivot bolt hole in fork and bearing parts. Chaok
Tor wese O Doaring, teaving racs and Dearing e,

2. Rough check the rear fork for comect alignment DI
Mantons Shown i figure 240 Wi prowide encugh istorme
ton 1o determing If fork s far ough out of slignment i
requice realigning o replacement. Straightmeing & tudly
bent fork requives special tools and fixturet for holding
tending and gaging

ASSEMBLING REAR FORK

1. Press outer tewing rces nte fork. Greste bearing
with Markey-Ouviduon “"Grease- AR™ greats and inmsert. Agply
Avonsl grease 1o ovisde face of bearing 10 that space be
Tween Dearing and wal will he flled when sl s instalied
Grease Dearing seals in groove between sealing lips and prew
%0 place. Put bearing specers over seals.
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1. Pvot bole 4, Preot bearing sowce: (2)

2 Pivot bolt lock 6. Bearing st {(2)
wether 6. Bearing (D

3 Rear fork 7. Gresse fitsing

Figure 2-60. Rear Fork — Exploded View

grease thould be applied 1o Hitting with hand grease
gun at 2500 mile intecvals,

2. Asambtie pivot Bolt with lock wather and tighten bolt
10 prefoad bearings one 10 two pounds as foliows:

3. With bearings frew, weigh extreme rear end of fork by
sttaching » 1pring scele and raaing ™ fork 10 3 horizentyl

position, Tighten bearing pivet Bolt just encugh 10 ncresse
bearng drag one to two pounds.

For mnample, If fork with bearings free weghs four pounds,
tighten pivot dolt umtll fork movement 50 horlrontsl pos-
tion registers five 10 six pOUnds on scale. Lock pivot bolt
lock washer



BRAKES

The frond and rear Ivaxes are Tully Pydiael/ic disc Srakes
and sequire little maintonance. Every 1260 mues, chack
master Gylinders Jor peopar Nuld levels and check Drake
pads and discs 10 weas. M teake pads are worn 10 116
In. of less ey shoukd be replaced. Winimem teake disc
tNCkness is slamped on the 3ide of the dinc. When il
Ing master cylinders, use osdy D.O.T, 5 Hydraulic Brake
Fluld which &3 apgroved for use in hydraulic brake
sysiems. When removing master cylinder Niler plug or
Cover, make sure that alf dirt is removed 1O prevent on
Mance Into reservoir. 1TS 10 carly 1979 rear brake
master Cylinders should be fided 10 14 in. from the %o
Late 1979 and Mber rear Beake masier cyindens should
be Mied 1o 18 inch from the gaske! surface. Fromt brake
master cylinder should be filked 10 the gaske! swriaoce
With She reservoir in a lovel position,

The frootr teake masier cylinder s an imtegral part of the
Ieaka hand Sever amambly. The rear beakie mutter cylinder
s located on the right ude of the motorcythe faar ™he bvake
precal

Every 1750 milet, chack Be rear Braks matter cyinder
phanget 10 see that it han 1716 i free play

CHECK LISY

Use Be following chech Tt 1o Melp determvne prolabie
caunt of poot Deske opefatan

1. Exoewsive lever or pedal travel of soongy Teel
- A o witen — Bleed vahe,
« Naster oytinder low on fieid — §8 master cyfinder
with s00roved brshe Tuld

2 Ovemieiing sound when beake s spphed,
- Wormn or defactive padt — replace brake peds
— LOtde Mounting Bofts ~ tighten bolts,
~ Warpd g — replace cuc.

3 aflectve traks — lywer or podl Bawels 10 e hma

- Low Nuld lewel ~ (il master Oylinder with aporoved
trake Buid

« Piston wal defactive — replace O-ring i beake pisten.

4, Ineflective traie « Jover or paddl trawsl normat
w Dt ted Gac — replace Brake dac.
- Distorted o contamingted trahe pods -~ replace
teake pace

5 Broke pach deag on diac — will not retract
« Piston in master oylndes oot uscovering rele! port —
chach matter oylindes
« Bear beakas peds Inkage out of sduiament ~ e
wdpant,

BLEEDING MYDRAULIC SYSTEM
ARer servicing hydeaulc brahe vystem whare vy Rydraic

line or cyfinder & opened, 1T s NEOMry 10 Lieed Bw v
e 10 axpel o 0.

WARNING — D.O.T. 5 brake Dgld can cause oy irrits.
Bon. In case of contact with eyes, Tlush with plenty of
wabter and get madical atienticn. KEEP BRAXE FLUID
QUY OF THE REACH OF CHILDREN!

Slip 2 tength of appropriaie size plastic tubing Over
whee! cylinder Dieader valve with other and In 8 Chean
comtanes, Turn banebars 50 that Bleoder vales 15 Sode-
Iy wertical, Ogen bLbeder valve by rotating Countes
clockwise about one hal! tum. VWAEh master Cytmaer tull
of fuid a1 all times, silowly dogress Diake pecal of lever
onde untll iusd stops Bowing from fulsng. Closs the
Dioeder valve. Allow pedal of lever 1o retum slowly %0
release position. Repeat operaton until trako system is
froe Of alr DULRINS. ASd Tt 10 master Cyfinder to bring
10 ofiginal evel. Do not rewse Nuld unleas 11 ia clear and
free from sediment and DUbbles.

NOTR

Hydipuhe Drake fiavd Diad\der tyDe pYessure eQuipmen|
cen Se weed 1o MYV beake masier cyltinger Mvough Ind
Sloedler fithing, pvoviing masier cylinder coves is re
moved 30 I0a! syshem cannd? pressurize. Do »o! wid
pressure Dleedng egquipmen! whan Me Aydrauic
aystem (3 sealed with master CyMades Cover and paake|
" pisce

REAR BRAKE PEDAL ADJUSTMENT
FL MOOELS — 1978 - Eany 1979 (Figure 241)

Work Ivake poded (1] back and forth by hand %o determing
free play beforr push 100 Comtacts PABon W mater Cylnder,
Frew play of puih rod dould be sppvosimacely 1/16 in
Adpnimest 18 made Dy MOWNANG Matser Cylnder tesr hoft

1. Rour brake podel 4. Master oylinder

2. Podsl siop plate rewr oM
bolt 6. Nuster oylinder
3. Pecel 1200 plate " plug

Figwre 241, Adpesting Rear Brake Pedal — FL,
1970 and Early 1970



) and Drake pedal $109 plate DOl (). Move front end of
plate (J) 0own 10 decrease free play, Of wp 10 InCrease
free play. Retighien bols () and (4)

FL MODELS = LATE 1379 AND LATER
(Figure 241A)

Work teako pedal lever Dack and forth by hand 10 Gelern
mine ree play before 1he plunger contacts the pislon in
he maste Cylindes, Frae play of the plusger should be
apgeaximately 1116 inch

Agustment i made by icosening jam nut (1) and tum
ing stcp DOR () eliher i our oul 10 aljusl Iree play.
Tighten jam nut 10 10 Itibs jorque

1. Jam nut
2 Sop bolt

Figure 241A. Adjusting Urake Pedal — FL,
Late 1070 and Later

FX (Figume 2418

On FX models, tree Dlay of masier Cytinder plunger
should be apgec imately 1/18 \n Adjustment ks made ty
I00sening ook nut (2) and turming Srake rod () on clevis
thceads (4} - forward 1o increase froe play o¢ rearward 1o
decrease free play

DISC BRAKE CALIPERS
GENERAL

AR Iate 1900 FL and FX matoecycion above VIN 2062520
have Guad (Caided) seal calipers inalalied on Doth the
front and rear Drake aystoms of e FL and the rear
brake system of ha FX models Inglesd of the spring
retracion system, used on 1978 10 eatly 1080 models, the
caliper features A SQuUAre 0SS SeClion seal

To anlily Iroed and todr And Make Ihe SGuire soa)
calipers Satinguishaliie from the 0ld style sprng retrac
10f wnits, the Trond caliper assembly is marked wiah an
aaditional ietter “F* 0n the pislon side subassemdly,

3 AU L

1
2
3
4
4

Rear Srake pecal drewt
Loch nat

Master cylnder plunger
Clovn

Conase fxting

Figure 2418, Adjuiting Rasr Beake Pedet ~ FX

The rear catper assembly |s marked with an additional
lotier “A™ on B plsion side sudassemdly

WARNING

Frent and rear caligers are not  inderchangeable
becawse of a difference in piston retraction. Braking
can be atected I calipers are not installed as marked

The square seal sits in 3 machined groove i the calper
bore. As the piston is lorced cut the sl Moves againg!
the chamier of the caliper groowe. When the Deake lever
I8 released, 1he S8l S00INGS DACK, retracting the Diston,

1483

Figere 242 Late Style Caliger and Plston

OISASSEMBLING DISC BRAXE

CALPERS — FIL FRONY AND REAR. FX REAR
(Figure 243

i only the caliper assembily is 10 Be removed, I is not
PECESSAry 10 1omove the whael To ramowe INe CAlDS



PEPA AR

Washer (&)

Outer caliper hatt

Mousting pin

innes caliper hall

Brake pad mognting pins (3)

Beake pada () 12.  Piston boot 20.  Fear brake lorgque arm

Hhem 13. Oung 21. Bolt, castio nut wosher
snd cotter pin

Figurs 243, Disc Brakn ~ Exploded View, FL Front and Rear, FX Resr Only

ssembly (voceed as follows: Remove hose clamp. brake piston stamped “NF" should retract 0029 in. 1o

Roamove outer 0.031 In. Rear brake piston stamped “R" should retract
inner 0033 in to 0038 in It 1! doss not, replace piston

trake pad mounting pins (0L assembly @) Do not remove plston assembly unfoss
cads 1hore are signs of Mydvaulic Tiuid eakage or If piston is

, GAMage and loosaness. Repiace DOTN pads Nl Oparating property.

To remmowe piston (10, 30A). pumg Beako Band iever until
pisten will mowve no tarther. Remove hydieslic Sne (11)
NOTE Push piston Dot (12) back from groove W piston and
Pl islon the rest of the way out. Remove O-ring (13).0n

Seake pads shouks anly De repieced as 2 set 1978 10 easty Y080 mocdeis. On late 1080 models, remove

sou (10A) feom caliper.

assombly (31 use & Sl Indicator 10 check piston retrac. Aomove bleeder valve (14). Clean aff parts and Inspect

Aeplace any parts that are wore, or damaged inspect
eylinder Bore. If It Is badly scored replace outer caliper

Mount disd Ingicaior on back of outer caliper with I halt (3. Whan resssemdiing use new Owing (13)

In3casor on zor0. Helease brake. Front tvake geston Inspect the beakes disc (17) If 11 is warped, O badly
Mamped “F" should retract 0.000 1o 0025 in. Front scored Il must be replaced. See “WMEELS™ section If



dac Is woen sxcessively, 1 must be replaced. See
“Removing and (nstalling Brake Disc.” Minimum brake
disc INckress is stamped On side of diac.

Clean and inspect bushings (15, 18 and pins (4, 8) In

Assomblo paston boot 10 calipes Bore, Pistion oot has a

§

When replacing brake pads, sand the swuiface of I
pacs with 60 or 80 grit emary cloth on a Hat surface to
esak up Ihe surface glaze. Also, use emery cloth to
slightly round off 1he lading 800 Of Ihe Brake pads.
Make sure the shim (B) s positioned betwoen the Caliper
piston and tha cuter teaka pad 30 that the direction of
whee! rotstion i into the “notch.™

brake disc (A1) If one o moce pins do Aot fall within
these imils, nole wiich 00es and remove gage. insort
Banding Tool, Part No. §7186.77, into brackat holes, Us-
ing 1001, bend bracket untit all throe Gape DIns JO either
10uch or are withm 132 in. of suriace of brake disc (17)
A small misalignment of the FL front caliper can be coe.
recied by reaming or changing the bushings (15, 16) in
the ahider. Savere missbgamen! may require changing
the fork slider,

Insta®l bhseder valve (140 Apply Anti-Selze 10 4 bofls (V)
belore assembly, Assemble caliper umit 1o fork side.
234

Tighten 4 Doits (1) to 35 1tibs Sorque. Coat Threads with
Hatley Davidson Pipe Sealant with Tefion ana connect
hrydrauiio line (11). Assembie hose clamp 1O feont fonder
or rear fork. Fill masier cylindar reservoilr with hydraulic
brake Nuld. Use caly D.O.T. 5 ydraulic brake fud
which I8 approved for ese in hydraulico brake sysioms.

NOTE

Tuen handiebar 10 the left so that 109 of reservolr
S lewel, Onack for Seaks, M leaks persist a2 hydeau:
Mo fttings. 0ot surfeces with Mariey-ODevichon Pipe
Seslant with Teflon. Blead brake 10 purge Tyitem
of av, See "Waeding Mydraulic System ™ M sfver »
thort period of cperation bBeake fesls ongy, 1o
peat blesding procedurs.

DISASSEMBLING DISC BRAKE CALIPER ~ FX FRONT
(Figurs 244)

Remove the two mounting screws (1) and nuts ()
rolease caliper assembly from fromt fork. Tum handie
Dar until 1o of Madter cylinder is noarty level Remow
cover and gaksetl, Disconnect the brake Mose Mydraulic
fitning at brake caliper. 8o carelul brake hose seat (3 it
~on lost

Aemove bolt (4) snd washer (8) 10 disassemble calipw
halves. flemove wal (61, paton oot (7], piston (B} ouse
plate (9, trake pad wt (100 and inner plate (11) from pim
(12, Pull pim from inner caliger [13) for compiets Ssa
varnbly.

INSPECTION AND CLEANING
M Brake pach arr worn to 1718 in or less, replace set (101,

u-mmuumm
WARNING

Use » nonllammable cleaning sobvent for clesning
metal parts. DO NOT use gasoline or other Mammabile
subtlances.

Always clean brake system rubber parts by washing in



ASSEMBLING DISC BRAKE CAUPER ~ FX FRONT
Figure 2-44)

Place the two pins (12) i the lsner caliper [13). Side the
inoer plate (11), beakw pad set (100 and cuter plane (8]
onlo ™e ps.

Oip the seal (8), phton bodt (7) and piston (8] mee brake
haid Before mermiy. Use silicons tase D.0.T. 5 type fuid
Place the seal. boot and paton »mae the outer caliper (14),

NOTE

Piston assembiy must be praised 8 e wiry nio
e bore whwn new brakcs Pads have teen watalied
10 ssure proper Slearance witen calipers e ress
sermbied 1o MOLOACYCle

When replacing biake pads, place pads on a flat serface
and sand the surface of the pads with 60 or B0 gt
pmary cIOth 1o brask up the surface plare, Also, use
emery CIOth 10 sightly round off the leading edge of the
brake pads. Make sure the outer plate (¥ is positioned
betwean the caliper pisten and the Ouler beake pad 30
Ihat the Srection of whael rotation is Into the “notch.”

Potition the owter caliper on the pins (12} and securs o
inmee caliper assembly with washer (5] and boit (8], Tightes
10 45 o 5O fribe torgue,

Irwtall Blesd fitsing (151, I temoved, and brake hose weat
130 im0 cuter caliper. Connect teake hoss 1o caliper. Imitall
fromt wheel, if removed. See “WHEELS."™

MOUTE TNe CETRET 3SRy 10 TN 1TONE TOIE With Te0
sCrows (1) and locknuts (2). Tighten screws 10
115 10 120 inibs torgue.

NOTE

New lock nums hould be used 83 this Tyge of nut
tends 10 lose @5 DOMANG Ower when reused, If
rew lock nuts sre ot svallatle, Loctite Lock N°
Sl (Marley-Davichon Part No. 50825 77) should
De used on theesds.

Torn handiebar until top of matter cylinder & nearly Jevel
Slowly M1 seservoir with DOT. 5 tyge hydraulic teake
i, 10 gwket Mevel. Reservolr may te flled with preseur-
l1ed squipment, see “SLEEDING HYDRAULIC SYSTEM. ™

NOTE

Check for Beakn 1Y leaks pertint at hydraulie fiv
tingn, coat wirfsces with Hadley Davidson “Pige
Seelant with Tetlon,” Part No. 99630 77, Use anly
this sealant 10 avold contamination of hydraulic
wysoem, Dieed trake %o purge system of air.

FRONT BRAKE MASTER CYLINDER

DISASSEMBLING FRONT DISC RAAKE MASTER CYL-
INDER (Figure 2-45)

The master cyimder (1) & located on Ba (gt handlebar,
Remowe from motoroycie & fofows Hemove master Syl




move

wires. Remove retaining ting (80 and pivot pis (7). Pl owt
Beake fever (8], pin (90, plunger (100, speing (171, 2 wathers
1120, and dust wiper (131, Remove retining rng (14} with

(17), spring cup (188, and piston return spring (190,

INSPECTING AND SERVICING (Figure 245)
Inspect piston cup (17}, and O<ing (163 1or wear, softening,

Assemdle master cylinder In roverse Order of Sisas
sombly. If repair kit is instatied, use a8 few parts, not
just those that 1ook worm, Dip all isternal parts in brake
fiuid before assambly, Lightly grease pivol pin (7) and
pin (9) before sasemby. Fill systom with DOT & hyceauic
Brako fluid and Diced bDrake system. See “Bleeding
Mydraylic Systam.” Install gasket (3} with flal sice
down.

IMPORTANT

Belore acding DOT § hydraulic vl check 1o see Tha
folial port in master Cylinder s uncovered when beakn
lover is reloased

NOTE

Mydraubc brake Hhvd bladder fype presswe equipment
Can 5e used 10 MY front trake master cylinder af the
Sloacler fitling prowicing masler cy¥nder cover is re-
MOowved 30 that sysfem Sanndl pressurize, Do not wse
pressure bleeding eguipmen! when e fronf hydrauiic
sysfem is sealed with masier Syliner cover 8o pasket
in plece.

REAR BRAKE MASTER CYLINDER
1878 and Early 1979

DISASSEMBLING (Figure 246

Bt 15 m0t neosisary %0 remove masaer Gylinder from motor-
oycle 10 remove piston asembly If replacement is required.
Remove rear beake 10d clovis pin (1), Pl gut plunger |4 o¢
4A) and remove oot (B). stop wice (8), stop wather (7)),
piten asembly (8], cup (91, wring (100, valve (12, and
walve 5ot (130,

1. Master cytinder 11. Spring

2. Mater cylinder cowmr 12, Washer (2)
3 Gasket 1. Dust wiper
A, Sorew (20 14. Rewising ring
5 Hydraic liee 15. Piston

8. Rotaning ring 16. Oring

7. Pivet pin 17, Pivson cup

£ Brake lover 18, Spring cup
2 Pe 19, Spring

0. Plunger

)

Figure 2485, Pront Disc Brake Master Cylinder



INSPECTING AND SERAVICING (Figere 246)

Impect cup (90 and pluton rebitser parts 1o wear, Joftening
0d enlwping Examine cylinder wallh for scranchws and

goove.

ASSEMBLING (Figure 240)

Amersie manier cyinder in reverss order of dissssembly.
I resair kit is iratalled. use all new Derts, Nt st thowe
at look wom, Dip all internal parts in brake Suild Defors
sembly. Mepiace Nusd and bieed twake wyviem. Adoit
rear brake podal a Oesoribed yndee ~Adjuiting Reer Boks
Podal

Late 1979 and Later
ASSEMDUING (Frgure 248

Assemdle master cylinder in reverse order of disas.
sembly. If repair kil is inalied, use all new parts, Aot
mmm:umwumnmmwws
Deako feld belore assembly. Fin with DOT 5 fuid and
bieed brake system. Adus! rear Drake pedal M S
soribed ender “Adiating Rear Beake Pocal.”

DISASSEMBUNG (Figure 2484)
Disconnec! the Beake Bine at the master Cylinde: and

romove Ihe masier Cylinder from the motorcycle. Re
move the cover screws (1), cover (2) and gasket (). Deain

the i from the master cylnder (4). Pell o Boot (51
Remove retaining ring (), piston sssembly (7), wafer (8
piston cup (9, 1eriag seat (10) and spring (1 1) Remove
the O-ring (129 from the piston (7).

INSPECTION AND SERVICING
Cloan ports and spect piston cup 10 wear, yolteniog



SEAT

SOLO SADDLE

SEAT POST SPRINGING

Two seat post spring srrangaments e seallabie for this
model. A standard spring et is suitable for rider meighing
up 30 220 pounds. A hesvy spring st for weghts ower 1hat
amount include heavier pringt and longer guide collan,
The heavy set is indcated by a letter "D stamped on the
m“olwmmﬂm.&c"w'?4ﬂwm-
awgy virw O 4001 DOST HMINGING MTANQMENT,

DISASSEMBLING SEAT POST (Figure 2-48)

Remove 10d jocknut (1) and washee (2) ftom bottom of
frame sea! post tube. Pull back of 308l upward sharply
lommlmlmmﬂmuhmdmt
post tube. Unsmap clevis pin spring (3) and pull out
clevis pin (4). Tip seat forward and Nft out seal post as-
sembly. Disassemble remaining pans in order in-
gicated,

INSPECTING AND SERVICING
Wash and air dry all parts, Inspect for broken or “sot”™

speings. New spring Mogth appoars in Figore 245 list.
ng. Replace s0at bas Dushings (18) i wors appreciably.

e

14

'KT

1. Red focknut
2. Red hecknut washer

3. Clavis pin spring

4. Clevis pin

5. Seat poal rod mot

6. Locknut ()

7. Spring adjusting nut

8, Cushion spring 518 in)
9. Guide collar (2)

10. Cushion speing (21318 in)
11. Cushion speing (5148 in)
12 Phanger locknut

13. Auxifary spring (2-34 in)
14. Seat post rod

15. Auxiliary speing (2-3M In)
16, Auxiliary spring (2-34 In)
17. Seat post plunger

18 Seat bar bushings

Figure 243 Sest Post ~ Exploded View

2.4



SSEMEBLING SRAT POST (Figure 245
Seat pos Apply libers
oo g of

WGt

ey 4 revetse O dassermdly

Greme-ART greame 0 parts. warking it imo the

For SOrect ADrNg preloading, drawm ud sgring aduating
compoess 101al visibie spring length 50 1% in
for standard spring and 1012 & 100 "07 heavy springs
Lock with one locknut (81 Tum on other locknul Pog)

thon rod nut 15) 00 rod 80 Bottom end of 100 axlends
throug® rod nut esactly 3M in. Lock adusiment with
200008 WChayt

COMFORT FLEX SEAT

The Comiort Flex seat is adpustable for seat spving Rommess

ad et ring dampng, In aSdtion, & g positon 4

Prowsied for a0t 10 the O tank e Betiery loceted

under the w1

¥ ..

CAUTION

Do not lave lower Aaft (9] in Be resr poution Mows
when rding or fnction damaer (B) will contact e sus
penson structure. Alweyt place aft (%) in forwerd
posizan of dot (190 when lowering sest for ridieg

1. Spring sdjunting orom red
2. Spring sdjuting sion

3 Sest wprings

4. Sest pont pn

5. Friction wather

240

 A— -

6. Locking ring
7. Comelianad nint
8. Frcton demper
2. Crom shatt

0. St

Figure 249, Sest Adpstments



Saat spwing demping s controlied by friction demper (B
located oo it side of sedt. The tightress of nut () deter-
mine the loading on the demper fiction washer, Tighten-

Figure 250, Comfort Flex Seat ~ Exploded View



#0cos. The sea! poal height should e 3 2 116 in, rom
mmmwmwmmmmw
Der shatt (1, Figure 248 In fifth o rear moat siok, the
seal should compress Tully 10 its stops and the gas tank
clearance mus! be 112 in. menimem. There shculd be
22equAle CHArance batween seal and fender, lLPPAge
caerier with TourPak, and saddkbags, !f seal post
Neight requires adjusiment, procead a3 foliows. Relter
10 Figure 250, remove nyt s washer (8) from botiom of
seat post and ramove seal Host from matorcycle. Adjust
rod nut (104 10 obtain 112 in. dimension shown in figuse.
This dimension should give the sea! the corect imen
sion of 3 = 116 In. Note that adjusting locknut (12) can
be removed comglately (rom the assembly and not used
a8 el if necessary 10 achieve the 3 = 1116 In. Gimension.

The 1.5/18 in. dmermion ¥hawn in the Sgure gves mini-
MM comprmsion on [he 0T POSE Ipring stack which, in
purn, SHOWE MAxiTUMm 0t supension adjunteents. The
2.9/16 in, demarnion applet some prefosd 1o the sea post
pring wtack which reduces swailable deflection of spengs in
ot wapention anembly for heavier riders. Thewo dhmen.
piont are determsnad by adjnting tenmion adjuating sut {13}

When relestaling test poat in motorcyche, make sare it 1t
scequately gremed.

TO #51ADIAN CHATANCE DATASEN NG J0MT ESSSMOTY aNa
1he other parts of the molorcycle, spacers may be re-
quved betweon bracket (4} and fender, and Detween
oross tube (7) and soal Base, Mincr changes can be
made by simpdy adding shim stock at these two locae-
tons.

DISASSEMBLY AND ASSEMBLY

Aftar tomoval from motorcycie, the seal assembly i
pattially disassemdied by removing (tems 14 through 20
In the ceder shown in Figure 250 Roassemble in roverse
order,

WARNING
When resssembling suspension assembly, positicn
clamps (5) 80 screws 1a0e 1o the front of the motorcych

and upwards. Mmproper positicning could cause the
clamps 1o contact the support Besckets and bresk.

MAINTENANCE

Every 2000 miles, lubricale the seal suspension pivol
tushrgs

Periogically, check mounting Dolts and clamps for tight
ress



TOOLS

Specid pliers for removing and
replacing retaining rings.
9601761 Large %o external
Sock rings.
9621540 Small for  intermad
» hock rings.
: SG21049 Large Tor imemal
fack rings.

468180 Spoke Nipple Wrench

0 instadl
ok g
Wi

I
i

/
|

from ol chairs,
for e %0 support fork
sber while straghtan.
Adpuntabie viand for wuing
woked  wheels  Inchudes
wbor, 624650 Fork Tude Straghtening Block
PSSIS0A Ao fov for FL From Fork

95500-29). Theee recommended for uwe %0
wpport  fork  Subm  while
Wraighniening on an arbor press,

95247 54 Fork Tube Straightening Block
for FX Fromt Fork

$5500.80 Whee! Truing Stand



718877 Benaang Tool
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9621063 Motorcycle Shop Stand
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SPECIFICATIONS
VALVES

T T e A el gy 0035 - 0055 In.
Fitin guige (IN) 1970 and earllor ... ., 0018 - 0038 in,
W0 and later - .. .. 0020 - 0040 In.
Speing lowter) .. ... .. 104 - 120 s at 1:3/8 in. {closed)
179 - 195 1bs. at 1 in. {open)
FRS O (i v Ko nisvie v iens hiote vos 1313200,
Prmen) \Tet it is e ale's 26+ 32 Iba. a1 1-3/16 in. {closed)
69 - 81 Iba. a1 51/84 in. {open)

Toppor sdkustment . .. .+ .. Hydraulic Tappet unit com-
pressad 178 in. froen fully extended position.

ROCKER ARM
PRV S oo o v s e ess 000% - 002 in loose
0 TR x < < o ace o6 e moar i o 004 - 026 in
PISTON
Fitincylindes . ...... veassesss 001 - 002 in. loose
PR TR e TR Ta ol ki e 010 020 in
Compression ring side clearance . . . ... ... D004 - 005 in
Ollringsideclearance . ., .......cuvun 003 - 006 in
Potompim it ., ... vrnrrnn Light hand peess st 70°F
CONNECTING ROOD
Patonpinfit ............... 0008 - 0012 in, loowe
End play between flywhoels . . ... ... ... 006 - 028 in,
Fironoankpin ... ......... . 001 - 0015 in. loose
OIL PUMP PRESSURE
At normal opeesting temperature and angine speed of 2000
rpm ol pressure should be L ... L.l 12-38 psi
IGNITION TIMING
ignition timer air gap
1979andoarior .. ....oovininannn 004 10 006 in,
S0P RIS +¢vos v o m e onvrus vy not adjustable
ignition timing
(Fully Rotarded) .. .........ut BTC (1864 In. BTC)
(Automatic Advance) ......... 35*BTC (7116 In. BTC)
Sparkplugoapsetiing . ... ... ....iiaan 038043 In.
TAPPETS
[ g S LS s JLO25 tight - 0025 oo
[ S T T TR D01 - 002 in. Joom

DO IR o 0diais bt masshodss J0005 - .00 in.
Rollerendiclesrance ... ....covvuunn . 008- 010 In
GEARCASE

Breather gese e Play . . .. v vvvvnnrne . 001 - 005 in,
Camgear shaftinbushing . . . ........ 0008 - 0018 in.
Cam gear thaft in bearing . . . . . R & L0006 - 003 in.
Comouar end iy, . . v oo ivnrrrnreas 001 - 005 in,
Ol pump drive shaft

(erankcase bushing) . , ... ... .. 0008 - 0012 in,
FLYWHEEL ASSEMBLY

Gear shatt nut torque . ... ..., Vu'e'see's v oo 170 fr ity
Sprocket SaftNUTOMGW . . . . .0 nrannrss 400 frn
Crank pioy musts LOTQUR . . .. oocvuivnnannrns 200 fritn
Runout flywheels) . . , 003 in, maximum at fim
Runout (maiashalft) . .. .. .. .. ...... 001 in. maximum

SPROCKET SHAFY BEARING

Cup fet in crankeam. ... . . ... .. 0012- 0032 in, tight

Conefitonshafe. . . . .. o 0002 - 0016 in, tight
L ey e b 001 - 006 in,
PINION SHAFT BEARINGS

Roller bearing fit .. ...... < v+« D004 - 0008 in. loose
Cover bushing it .. ... $ln e e 0006 - 0012 in. loos
DESCRIPTION

The engine is a two-cylinder, fourcycle, sir coold, over-
heacdvalve, Vaype engiow, It hat thees major component
ameomblies: cylinder, crankcase and gearcase,

Cylinder assemblies inchude cylimder head, valves, rocker
s and piston, Cylinders mount on the engine crankease
in 3 45 degree “V." with both connecting rods connected
10 2 single crank pin,

The reciprocating, linesr motion of the piaton in the oyb-
indes is converted 1o circular motion in the crankcase, The
builtup crankshaft contists of an off conter crank pin inter-
posed between Two counterwaighted flywheels which rotate
on two end shafts (pinion and sprocket shafts) supported
by antifriction roller bearings, The lower ond of the rewr

31



od froon cyinder connecting rod, slowing a single con-
NECEing ros Crankpin COMNECTEN 10 the fhywheel.
Faywheel roution is dockwise (viewing engine from right
side]. Uning ™w front oyinder firing position a5 a starting
PO, the rear cylnder fires o1 316 degrees rotation (360
degrees minua the 45 degrees between coyfindersh. The
front fired in an addiveonal 405 degrees (360 degrees plus
e 45 degrees Between cylinders), compieting the 720
degreet of fiywhesl reution secessary for the four péston
strokes,

The gearcae is located on the right side of the crankcase
nd houtes & gedr rain which operates and times the valves,
d crankcase breather. The rotary crankcese brosther valve
I8 located Between crankcite and geircase COMPArTMents
and functiont (o relew Cenkose pressure Caused by down:
stroke of pintons, and contrels the flow of off in the brica:
tion tyitem. Al exauited from orankcase is fed o carbu-
retor ar intake system,

A tingle e shaft wath four cam lobes & gear driven, The
vaivet are opened and closed Though the mechanical
linkage of tappets, path 10 and rocker ams. Tappets serve
50 trasamit the cam action 10 tThe valve linkage, Mydraulic

;

RGN TUTWO, 9N TN DERT BIUMDTTETIL, 1T TEAegN W TRN
this range, e following engine overhaul section,

within

Remove 1ank cap and check ol mpply 81 not more than
300 mies after sach complete refill, I fevel is down sem
“Aetil™ mark on gauge 1od, add oil, When level is down 10
“Retill” mark, 3dd two querts, Engine will rus cooler and
wsage will be fess with ol level well up in tank,

The oll tank capacity is 4 quarts. The tank is full wher
the oll level |s abowt one Inch from 10p wilh motorcycM
in an wpeight position off the Jfy stand. Do not o
above this lavel because the 1ank neads some alr space.
Tighten the cap securely 10 prevent leakage.

Change oll in new angine after first 500 meles, and at aboul
2500 mile inservaty thereafier, Completaly drain ol tank
of uted oil snd refill with fresh oil. I service is extremedy
hard, hot, on dunty roads or in comgetition, drem and refll
ot octer intervels, Desining thould be done while oil o
hot, 1t is not necmsary to dram the crankease foe i1 dost
not scoumulate more then sbout 5 ok of ol a1 avvy time, A1
the tme of the tirst ol change, and 3long with 8t east svery

OR. COOLER (Mocdel FXS)

The FXS model is equipped with an ol cooler as stan
dmd aquipment, Ol cooler does not require period
mastenance. When operating the motorcycie in tom
peeatyres below 50°F (10°C), it is rocommended that the
Olf cooler cover, provided with your motoroycle, be
slalied; otharwise engine will not warm up o prope
Opeeating Memparaune.

WINTER LUBRICATION

Combtastion in any engne generates water vapoe, Wher
srting and warming wp In cold weather, especially i
freening or cold weather, the vapor that gets inso the crank
case condendes 10 water defore the orankcase is hot enougt
10 exhaust the vaper through the cutside beeather. If en
gine is run often enough 1o get the orankcase !haroughly
warmed up, Mot of this water is 8088 vaporized and tlowr
out through the breather. A moderately driven angine, mak
ing thort runt and seidom sllowed 1o thoroughly waem up
will accumulate increating amaounts of water s Bhe ol nk
This water witl, in freezing weather, become Mush or
and ¥ aliowed to sccumclate, will block off liset and dam
290 the engine, Water mixed with ol for some tiene form
Padge that it harmiul 10 the engine and cautes rapid wen
of various working parts, In winter the o should be chang
od more often than in noemal weather. Anry sagine used for
short rums, perticularly in commencial service, et have ol
changed frequently and tank thoroughly flcahed %0 remow
water and dudge, before sew ol i3 put in tank. The farther
below freszing the temperatore dropt, the thorter ™he ol
changs interval thould be,
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Figure 31, O Tank Fiter ~ Exploded View

CHANGING OIL

Aun_gine ontld it i fdly warss. Remove o tank plug
from Botom of wnk st right reer corner. Allow ot od o
drain. Replace plug. Pour & quart of kerosens 90 tank snd
spitate by rocking motercyche from sde 10 tide. Remove
phug and drain. Replace plug and fill with recommended
rade odl as follows:

Alr Tempetature Use
{Coia Engine Starting Mariey Davidson
Conditiony) O Grage
20" 10 B0°F - Normal and Power Blend
| Severe Operating Super Premus=
Abowe 40°F 75 Modiem Moavy
Below 40°F 58 Special Light
Sovere cpenating 105 Roguiar Hoavy
a1 air iemperatres
$0°F

OIL PRESSURE SIGNAL UGHT
The oll signal kg indicates 0l Crculation.

It the off signal lights fails 1o go off at spesds sbove idling,
M useally Oue 10 low o diluned oil mpply. In freesing
weather the ol feed pige may clog with ice and sludoe, pre-
venting ciroulation of oil. A grounded oll signal twitch wire,
faulty stignal switeh, or trouble with oll pump will shio caute
the light 10 stay on, If the oll signal light fails %o go off, &l
weys check the ofl wpply fint. Then, If ol wpply it nor-
mal, ook intide the oll tank to determine If oll returms to
the tack from the oll return pipe cutiet located at front of

O tank near Rller hole when the engine is running. If it s
relMneg to the tank there is some svculation, and engine
"y e tun & hort distante ¥ necessary. M no ol returea,
shut off esgine until trouble is ‘ocated and correcied.

OPERATING OIL PRESSURE

Operating ol gressure miy be chacked a1 follows:

Fill oil tank 10 proper level. Discomnect oil pressure switch
wire 3t 10p of ywitch and remove ywitch, Install OF Pressure
Gauge, Pars No. 98921.52, Attach gauge 10 motorcych
and 100d rus o sitnulate road runsing sntil sngine is com-
pletely wirmed, A full operating tempeeature it caspntipl
for scourate gauging, Oil presture thould be 12 - 35 gl &
2000 rpes with odf 31 normal operasting Semperature,

An scoeptable ahermate method of checking oll pressure is
10 conract the gauge, by muans of an adapter, 31 The Tagpet
oll screen,

OIL FILTER (Figure 3-1)

The tank is equipped with 3 large mouth filer opening and
# sorew cower with odl filter attached.

Ol tilter efement (3) should be replaced a1 avery ol
change. To service filter olement, romove cap from oll
tank, remove fliter clip (1), washer (2) and pult out fitter,
Make certain “O" ring (3) is positionsd againg! filter cup
flange (7) when fiter is instalied In tank



SERVICING OIL TANK CAP AND FILLER OPENING

To disasamble, follow ceder thown in figure 3.1, Assern
bly is reverse cedder of Ssamsembly, Clean and inapect o
parts. Replace any that are worn or damaged,

it oll leak showid ocour between the tank cap andt the fille:
opening, with cap and gkt In servicsable condition, check
e lip of the Niller opening, A cap drawn 100 tight will bead
e lip of the filler opening resilting in an imperfect wmal be-
Tween gasket and g

Draie ol from tank. Lhing & mallet a1 & driver and & block
of weod a8 8 cuthion, bend the lp down until Bush with

maling wurface of tank cep, Remows nicks snd rough spots
with emery cloth. Fluth tank Before refilling.

ENGINE OILING AND BREATHER SYSTEM (The
Foliowing Stepe Apply to Figare 3-2)

1. Geawity foed from ol tank 1o feed pums.
2.  Food (pressure) secton of pranp,

3, Check valve prevents gravity 0il drainage from tank to
hgioe.

5. Preswure reguisting valve maintans cortect prestare in
wialve B3 and aflows pressurized ol 10 flow to pinion ges

10, OF biown and drained into timing gearcase [steps B and
0. Mubricates timing gears and gear haft bearings.

11, Front chain oil, OV i blown o chain case when
breather valwe hh open.

12. Gasrcate ol settiing i gearcase UMD Mows 10 1Cvenge
section of pump,

13, Scavenge [returm) section of pemp,
14, Engine oil 1eturn 1o tank,

16, Crankcase exhaust air batlie and gaarcase cover anster
pasage. Al and of mist is foroed oo crankoase Dreather
rap.

18, Breather oil trap.

17. OF tramfer 10 breather valve. On pinton upitroks,
crankcate vatuem drawy ragped oll im0 Sresther,

18, Crankcme exhaust o sicepes from gearcate #nd is fed
into the reer of the sir clesser houting.

19, Return fine trom chain housing. On pitton upetroke,
crankcase vacwum draws ol from chaln howsing 10 besather
walve. On D100 dowestroke, ol in beeather valve Is forced
0 gearcane.

20, Vent line 10 o) tank and chain housng.
21, Rewr chais oller .
22, Pyosware wwitch fnting.

GENERAL

When a0 engine needs reper, it is sot alnays possble 10
deflinitely determine Beforehand whether the esgine can
De repared by Gisassemdiing enly cylinders and heady, cnly
oariie Of whwther ergne Mudt be completely disassen.
Lhod for crankoase seCtion 1o0er.

Uscally, ondy upper-ond repair is needed and It is recoss
mended procedure 10 first strip motoroyche Tor oyfinde
head, oySinder and paten repai & described in “Stripping
Motorcycle for Engiow Repair,” steps | through 9.

After disassembling cyinder head and cylinder it may
De found that lower end repair is necessary. This te
Quires removal of crankcase from frame as de
scrited in stepa 10 through 8 in “Stripping Motorcycle
for Engine Repaic.”

In cases where it has been defiminely determined beforehand
that the lower portion of engine (orankcase | & in need of
1epaY, remove compiete angine from chasss teiore starting
disassembly # described in steps 1 theough 16 of “Strip-
png Motoroycle for Engine Repeir ™

Symptos indicating & teed for engine repaic ate oftan
maleading, but generally f more Than one Jymptom A
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Most frequently, vaives, rings, pins, bushings and bear-
INgs need attention Al abou! the same time. If the syme-
$ona can be narTowed down Through the process of el
Ination 10 indicate any one of the above componants i
worn, it i3 Sest 10 Give Alenlion 10 all of the cylinder
head and cylmder parns.

DIAGNOSING VALVE TRAIN NOISE

To Gagnose and comect ndiay Mydraulic ifters and
vaive frain components, use 1he 10NOWINgG procedures:

1. With engine and oll &1 normal ogerating tempers
ture, check oll peassure a1 2000 rpm. i oll pressure
15 aove 50 pal of Selow § pal inspect Ol pusg,
Crankoase Passapes and ol hoses for restriclions
or blockage Repair of replace parts as necessary.

. WiIth engine running, raise push 10d cover al the
nolyy ifter and chack 10 soe 1hat ol is reaching the
tappet. ¥ oll is not reaching the tappet. inspect the
passages in the tappel, tapoet Block and right
crankcase for restrictions or blockage.

If oll is reaching the 1agpel, remove the hydraulic
unit and inspect per procedure kated under “Valve
Tappets and Guider” Clean tappet bote of al
foreign material.

Replace hydraubic unit If necessary.

2. Examine push rod, hydraulic nit, tappet and tap-
pet biock for proper fits and any signs of unusual
woar. Reglace Darts as secessary.

4 Vissally inspect camshaft lobes for abnoemal
wear.

5. FRemove camshalt and pinion gear, clean and in-
spect for woar and M. Measure plich diameters
and check for out of round condition. Meplace
Parts as necessary.

6. Remove cylnder head and rockar bax assemblies.
Check rocker am end play and check for binding,

ITBPRCT VETVE BISTIT TOF SOLTTING BNG CRECK ST TC
guide clearance. Chack valve seatls for siges of
loosenass or shifting.

7. Gond valves and valve seats,
COMPRESSION TESTING PROCEDURE
Satsfaciory engine periormance depends upon a me

800 A COmMOression 103t Can hefp determine the source
Of cyinder leakage. Use & comprossion tester such at
he Sun model UTC48 that has & screw-in 1ype adagter

A proper COmpression 105t should e performed wisr
1he ongine a normal operating temperature when pos
abie. Proceed as foliows:

1. Disconnec! spark plug wites, clean ssound plug
base and remove pluga.

2. Commact compression tester 10 tront cylinder per
Manufacturer's iInatructions.

3 Make sere Irangmission |s in neutral. With choke
and Carbotelor Throttie plates In wide Open pogss-
Hon, crank engine continucusly wntd 5 o 7 e
compression strokes are completed.

CAUTION «— Before staring engine, after the test,
:mummhhmmw

4. Note aogn readings at the end of the lirst aad st
COMPPEasion sirokes. Recond tesl results.

5. Reopeal steps 2 through 4 on rear cylinder.

6. M the final readings are 100 pal or mane and If the
final readings 4o ot indicate more than a 10 gal
varance between cylinders, compression is con-
sidered normal, If compression does not meet
specifications, see diagacetic chart Below.

7. Inject appeoximately L2 oz of SAE 30 oMl inlo sach
cylinder and repeat the compression tests on both
cylinders, Roadings t™at are considerably higher

Auring the second 1est Indicate worn piston risgs.

Test Aosults
Compreasion fow on fiest stroke,
ends 10 build up oa the foliowing
Sirokos DUt does Not reach noemal.
Improves considerably when o is
adoeds 10 cyinder. Y
Compeeasion low on fiest siroke,
does NOt Buld wp Mmuch on follow-
Ing strokos. Does not improve con.
sidarably with the addition of oil.
Chech tagoe! adjustment. |
| Mot Gashy Same resction &5 valve rouble. |

Ring Troudie

Vatve Trouble




CYLINDER LEAKAGE TEST

The cylinder loakage 1est will Diapoint engine problems
Inciuding loaking vadves, wom, broken or stuck piston
rings and Diown hoad gashets. The cylinder lsakage
tester appiies compressed al 10 the Cylnder at & con-
Meoled preasure and wolume and maasure The percent of
Inakage from the Gylinder.

Use & cyindes loakage 1oster such as the Sun, model
CLT-228 or equivalent. Foliow tThe apecific instroctions
Suppiied with the tester,

The ‘o¥owing are some general instrections that spgly
1o Maney-Devidson Vamin angines

1. Run engine until It reaches normal COMBLING tem-

i

3 Remowo 1he o cleansr and set tho carturetor
choke and theottie in 1he wide open pogition.

2. SEAM aNgiNE ANG WT DN, JRUGE BNOGT TRSY W T 1Y
inehes of wabter minimum.

3. Pinch chaincase vent line (M in, hose renning
fsom primary case 10 tee). Gasge reading should
pe 25 inches of waler minisum at 1500-2000 rpm,

4, M chainzase vaouem |5 Kow, check for leaks by
pressurizing chalecase with compressed ak,

CAUTION — Use 10 psl pressure maximam for leak test,
Balore applying air presscre through the clulch cover
serew hode pinoh all o lines reaning 10 chaincase near

A WUn chaincase pressurized, Sston for leaks &t fol

Uss the 1OHowIng Procedute 10 Sirp the mosoecyche 1ol
either aylinder hoad and cylinder removal for repair with
engine in chassis, or for angine remoed for complete
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battery cables (segative cabile firat) betore
the followiag steps 10 avoid accidesiad
of vehicie and possibie personal injury.

Romove seat.

Orain gas 1ank. Disconmect fuel line And remove
gas tank.

To semowe Instrument cover take out monbing
bDase center screw and pry off cover side plate
located at trip mileage set screw.

Remove upper cylinder Noad Diackel. Nole
washars) betwesn Dacke! and fame g use
same washenin) whan bracke! is assembied.
Remove spark 2lugs 10 avold dasaging.
Ramove air cloasar cower, filter element, aiv
Cloaner Dack plate and air cleanet back plate sup-
port Bracket from carburelor body.

Disconnect theoltle and choke Controly fom Cae-
Duretor, Remove carberedor.

Remove Cabutetor intakp manifold cramps,
Ramove edhaust pipes.

Al s stape, the cylinder heads and Cylinders may be

i

10. Aemove pivot Dol from left foot Board and swing

rear end of foot board down away MOm Chain case
Cowee, Flamove chain case cover. Remove compen-
sating sprochet shaft aut.

Aemove clulch and sprocket assemblies as
described in “Disassembling Ciutch,” Section &,

Remowe fow bolts. attaching inner chain housing
1o engine.

Locsen the 4 Dolts altaching the peimary 1o the
trangmassion.

Remove chain oder hose at oil pump. Remove
other hoses from connections at back of Innar

primary howaing

Ramove starter, starter housing and inner primary
housing,

Romove alternator rotor using puller 1ool, Part No.
PS6052A. See “ANernaton.” Section 5.

Disconnact Smer wires at coil o conneclor.
Disconnect aMermator plug from crankcase and
semove fectitherregulatar

“

15

16.

Disconnect wire from ol presscre switch. Drain oil
tank and remove ofl lines from o pump. Remove
CrAnkease DIsAttar pipe.

Aemove two front and two rear engine mounting
Bolta. Engine in now complately siripped and may
bo romoved from right side of motorcycle.

Assembly s sssentially the reveise oOrder of
aisassembly.

"n

2

13

Insplal engine in chassis. Tighten mounting bolls
10 3540 1124 100que.

ing Mownt.” Part No, #3626-77 In bearing recess. In
#1808 rew Ol Soat.

Coanett chain case hose and watall inner primary
CABE ON MATEMISEON Mainshaft

Loosely assemdie chalh case mouming bolts
(finger 1ight) 10 crankcase.

On Y078 1o 1979 models, Install chain housing four
nuls on transmission studs and tighten 10 3095 M.
1 torque. Oa 1980 models, install two nuts ang
two bolts. Do not tighten yet

Tighten chain case 10 engine mounting bofts to
1822 1429 S0ngue. INSIAN Hew salaty wifg On chass
CASe 10 4NgIng twO redr mounting bolts.

Tighten 1ransmission mounting suts 10 1522 1-ibs
1orque. Mako sure tranassission mainshall furns
freely.

Tighten the inner prmary case 10 Mansmission
mounting boits to 1822 Mibs 1oque.

Ieatall slarter MOlor and Bousing.

Install cluich, comgensating sprocketl, primary
chais and crain aSusier

INSIAN Chain Case COvEr, UNING & Aow Qasket



14 Assemble remainder of coOmponents n loverse
0rger of dsassembly,

IMPORTANT

After reassembly, chain Mousing must Be aktight
Check using Vaceum Gasge, Part No. 9695068, Remove
0o of 1ha four SCtows securing the front chain inspec
Boa cover And in its place screw In the Ihreaded Niting

of The gauge. THhen, with enging IOhng CHECK QUGS 1T
o0 that these i3 & readiag Indicating 9-11 inches wale
minimum. Peeforms check with vent hose vacuwr
pnched Closed with a pliers betwoen Inner primary and
100 1itting. The reading showdd mow be 29 Inches ol
Waler of more. A lower reading InSICAles An alr ieak intc
chain housing althar a! gaska!, soMnold, starter shalt ol
hoses



CYLINDER HEAD

REMOVING (Figure 3-3)

Before removing cyinder head asembly, strip motorcycle
= described in “Stripping Motorcycle For Engine Nepair.™

Disconnect overhead ofl feed line (1) and cyfinder inter-
connecting od line (4) a1 fittings.

Remove spring cap retaloens (8) on push rod covers by
prying down and oOul on Cover spring cap with
screwdriver. Ceank angine until vadves are closed.

Aomove tive Head bolts (5) Irom oach head. Lift oylindes

DISASSEMBLING (Figure 3.3)

Free the rocker arm cower (13) and gacket (14) from cyl-
Inder Bead by remowing stud nuts (11), Bedore further di
membly, carefully check the rocker arm pads and ball
sockers for piong and excessive wear. Algo, the
rocher arm shaft (17) for proper snd play.

i

Remove rocker arm shaft sorew and “0" ning (18), acom

mark valves in some manner 10 idenlify them with front
and rear oylinder head.

CLEAMNING AND INSPECTION

scraich of nick valve, Polah valve 2em with very fine emery
coth or eel wool, Oheck valve slem for excetaive wear,

Viatve head thould have 3 wating wrfece sbout 1/16 b,
wide and thould be free of pit marks and Bum pots, Ex:
haust valves should contam carbom that s black or dark
brown. White or Tight bult carbos indicates excemive howt
nd turning.

Vilve seats are 430 subject 10 wedr, pitting snd burning

length or check tension of sach spring. I & spving s
than 18 in. sherter than & rew $ning, Of tention
pting o be below low limit tension of new spring,

mm-n-n.nmmqmmu

It the rocker arm pads Show uneven weat Of Pitting, dres
on & ginder, maintaining original curve. If possible, coem
Pare With 3 new Unit Guring NS OPeration 10 INswre 3 oo
rectly contoured surtace.

Carefully check the rocker arm and whalt for wear, Replace
rocker arm bustings if shaft is over 002 in. Soom in bash-
g8, a8 deseribed in " Repawing Rocker Acms and Bushings. ™

HEPAIRING ROCKER ARME AND BUSHINGS (Figuee
33

To replace worn bushings (19), press or drive them from
the rocker arm. If bushing is aificult 1o remcve, insert 3
91618 tap im0 bushing. From opposite skie Of rockar
arm, drive out bushing and tap. Press replacement
beshing into rocker arm, Plush with asm end, oll kol coe-
toctly aligned and split portion of bushing towards top
of arm. Using remaining old bushing 43 8 pUct, roam
rew bushing with Marley Davidecn Reamer Tool, Pan
No. 94504 .57. Repeat for other end of rocker arm. When
reassemding rocker arm housing, install new Osings
(8.

3
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Overhead off feed line
Foad line nut (B

Fead line rebber sloeve (1)
Cyliader intecconnecting oll line
Head bott and washer (S}

Push red ()

Push red cover ()
Spring cap relainer ()

10. Cylindes head gaskat
11, Rocker housing nut and washer (5)
12, OF fead fine nipple
13.  Rocker arm housing

15. Rocker sem shatt soom nut and washer
18,  Rocker arm spacer ()

L T R

17. Rocker arm shatt ()

18, Rocker arm shalt scrow and Oring (2 sach)
19. Rocker arm bushing {4)

Rocker sem (2)

Valdve sesa! insert (0ne sxtaust, one intake)
Rocker housing stud (8)

Vaive by ()

Upper valve spring collat ()
Quter valve spring {2)

Inner vadtve spoing ()

Lower spring collar ()

Valve (one exhaust, one inlake)

Valve guide, shouldered (2) (19781979
::nmmmmwm
Washer

Upper engine mount bracket

REBgRRNRRRUNRS

Figure 3.3, Cyfinder Head - Exploded View




REPLACING VALVE GUIOES

Replacing valve guiias || secessary, must be done be-
fore valve soal and 1ace ate ground since the valve stem
Bole in vatve guide ia the basis from which all face and
soat ¢rinding is done. Valve slemvaive guide cloas-
ances ae flisted on page 31 If valve slema andior
Quides are worn 1o exceed the maximem lolerance by
more than 002 in, sew parts must be instalied.

Teo oot valve guides with shouldered ceift pin (from
chamber side) and insert replacemon! guide On Ardor
ptesa. Be particularly careful 10 press replacement
Quice squarely in10 hole

NOTE: Owcast iron guides, indfall & new Snap ring on
guide defore presting in

New vilve guides are reamed to comect size. However,
when guides are pressed Into Cylinder heads they may
close up shightly: alsc the eads may be Darred, There-
fore, aTter now guides are i place, they should be sioed
and cleaned with &N eXDINSION TeMmar

It &5 of prime importance that vaive guides ' tightly in
cylinder heads, or walves may not seat properly. If
original guide or new slandasd guide is not a Tigh press
#i1, an oversize guide must be inatalied. Steel guides are
avallable in the following oversizes: intake - 007, 002,

Cas! iron guides are avallatie in 1he following Over.
sizes: intake snd axbaust - 001, 002, 003, 004, 000,
008 and 025

The number of grooves on O.0. Indicates number of
thousandihs of an Inch press lametsr is OversiZe.

RECONDITIONING OR REFLACING VALVE SEATS

After INSIAIING valve QUISEs, valve Soals must Do fo-
faced 1o true tham with guides,

i valves have been resoated several times, valve seals
may have become 100 wide andior valve may be seating
Msell 100 deeply In Desd When valve g4l Dacomes
wider than 116 i (see Figures 35, 358) valve seat
rokal Mmust Be Countertored OF Qround 10 reduce seat 1o
118 in. Coumterdore cimensions are shown. Tools for
this purpose are available commercially. To determing If
vaive s soating fsell 200 deeply In head, measure
Gatance lrom shouider of valve guide 1o end of valve
stem, See dimensions i Figute 35 and 35A. When
valve stem axlends INough guide s excess of max.
Imum shown, valve seat inserts must be reglaced.

For 1979 and earlier models, & special gage s svatable
wndet Part No. 08400-50A, which is used 1O meascrs this
amensgion, The tool consists of gage valves and gage
which is placed over the valve stem as shown. i 1op end
of gape valve 3%em is Datwean s%ps On gage. e valve
sea! loCAtion i salistactory.

Replacement inserts are available from the factory. In
staliation requires accurale boving equipment %0
machine comec! counterdore In head 10r imstaliation
with 004 10 006 i interference it

GRINDING VALVE FACES AND SEATS

Valve seal 10018 and flatuses are avadable commercial:
ty. Seat each valve in same port from which It was disss-
sembied. Corroct valve sea! angles are shown in
Figures 35 and 358

- INTAKE

B

N i

Figere 35 Vaive Seat — Rarly 1980 and Earlier
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Yaive 1ace angie i3 457 1or DOTH Intake and exNaus! valves,
A0 11 & vaive fefacing grinder is used, It Mest bo adjeatod
xactly 10 Ihis angle. It is IMDOriant 10 NOL reMOve any
more Melal Than |8 secessary 10 coan up and Yue valve
face. I grinding leaves the edge of valve very thin or sham,
Instal & now vaive. A valve In tThis condition does not seal!
normally, wil bum eagily And muary Cause predgnition
Thaes i3 also danger of cracking. Valves (hat do not cloan
up quickly are pecbably warped of 100 deeply pitied 1o be
used. ¥ end of valve stom shown uneven wear, true end of
slom on & valve refacing grinder equipped with sultable
Atiachment

Intake vaives are marked “IN" on head; exhaust valves
are marked “EX.”

WYY TRIRC, VNTY PRIV PTG W OW TRQWITEG 10 OOm
plate operation Apply a light coat of fine lagping com
pound 1o valve 1ace, Insar! valve in guide and give 11 4
fow terns with Vahes Lapping Tool, Part No, 96550-38
LIF winlve 2nd rOLade 1 Aot 113 of & tumn, Repeat app
Ing proc xdure as shown in Figure 36, After full tum
remove vaive, wash valve face and seal, and dry wist
cloth that is immediately dscarded 3o gnnding com
pound cannot be tranafermed 1o engine pars, If nspec
B0 AROWS AN UNDEoken 1820ed finiah of usiform wicr
arcund Doth valve and seat, valve is well seated. i
lapped finish is not complete, further lapping or grind
Ing and Lapping is necessary.

Figure 350, Valve Seat Angles —
Late 1990 and Later

LAPPING VALVE FACES AND SEATS

1! valve {8ces and sesls Bave Deen amoothly and sotur
a0

Figure 34. Lapping Vaives
ASSEMBUNG CYLINDER MEAD (Figure 33

Rapiace valve and vaive sgring assembies wsing Vah
Spting Compressor, Part No. S060036. Position vaive
Leys 50 5paces between key halves are equal

Replace rocker arm asseminns. ROcker arms mea! Dy
free o hrydraulic LItars wilh mot Bl with ol Replace rock
o arm cover. New COw gaskets {14) should beo used
and cover nuts mest be tightened evenly 50 15 fids.

CAUTION
Be sure 1o see thal rocker arm ends do not jam
against valve stems as rocker box is instalied
on head studs. Use » screwdriver 10 ralse valve
ond of arm when cover sssembily Is instalied.

nstall each Cylinder haad with a new Cyfinder gaskel
and position rear Head. Start cylinder head bolts
Fiest tuen DOMS 3G, 1hon USING B 10eque Weeach
Ughten each 1M tuen af & Gme until alf are drawn 10
5500 #1-ibs.

Inatall push rods as descrited In the nex! procedere.



Installing and Adjusting Push Rods

1. Before installing or adjusting push rods, remove
and clean all tydraulic tappets. Make sure sach
1appet 18 Chaan and free from ol belore Instaling 1
" the guide. See “Vaive Tappets and Ouides.™

2. See Figure 3.7, Reamowe the spark plogs and turn
1he enging At I Iront piston is a1 the 1op of s
COMpression stroke. WVIHh front Diston in thes posi
tion the advance timing mark (1) will align with the
teming inspection hok

' r“: - ‘ ‘ \\‘l ‘a-
1 N3 :\'—/‘J

[

———————.. | ———————
ADVANCE MARK RETARD MARK
FRONT CYLINDER FRONT CYUNDER
1. Advance timing mark !
2. Retard position of pision
op conter mark on by

3. Ingtah front cylinder push rods and covers @, 7
Figure 33, Always use mew push rod cower
gaskets o Ovings when redssembling Cloan
sealing swrfaces with greaseioss sohvent. Greasy
joinl sorfaces will make 11 Gillice® 10 remove
paskets or O-rings during naxt disassembly,

4. See Figure 3TA Tum one push rod adjusting
screw (2) cownmard uniil e bal end of rod is
Mald 0 Bydeagiic Mier and Ras just no
NOlicealde shake Hold the push rod Tials () with
ong wrench 10 keep 10d feom turming and with a se
Sond wreach taen the adjusting scrow down slowly
until all noticeables shake i3 ahen up. Teen 0
Sownward ol push rod botioms thes tum & up
exacily 1% tums Lock e adiusiment by tuming
leckeut (1) againg! push fOd and Lighening he
ockaut 10 10 1Hibs 100gue. Repeal 106 Ihe Olhee
front cyfinder push rod

5. See Figure 37. Now teen the enging ower until the
foar piston is at the 100 of Its compresasion sieoke
Wah the rear cylinger in this position the front
cylinder ratard mark i2) will align with g Beming in-
spechion hole.

6. Fepes! 1he procedure f0¢ the with 1he rear cylinder
PUSA rods

7. Aeinstall Be spark pluga

Checking Push Rod Adjustment

Push rod agjusiment may Be checked using the Push
Roc Adpasiment Gasge, Part No. 8443879

1. Wuih the appropriate peston at the top of the com-
pression slroke (see INSTALLING AND AD-
JUSTING PUSH ROOS), raise the push 10d cover o
egOse the hydraulio Sfter

2. See Figure 378 Place 1he gaupe on the lifter as
shown. The t0p of the Mier showld De aven with the
00 of the gauge

3. If gauge ana Wier @0 not line up, follow the pro
oedure for INSTALLING AND ADJUSTING PUSM




CYLINDER AND PISTON

DISASSEMBLING CYLINDER AND PISTON (Figere 38

Strip metcecycie a3 destribed in “Stripping Motorcytle for
Engne Repaw.”

Remove cyfinder head &4 deseribed in “Disstsembing Oyl
inder Head.™

Remove all oylinder Bese stud nuts and specers (1) except
ore on rer oyfinder using Oyfnder Base Nut Wrench, Perct
No. SIGES30. Raise frone oyfinder and piston esough to
permit placing @ cloth over crankcase ogening. This wil pre-
went dirt or pleces of broken ring from falling imo crank-
cae, Wish piiton a1t botiom of stroke, remove cylinder (2).
Remove remaining stud nut from rear cylinder. Remowe
tear cylinder in ame mananer, Discard cyfinder 1o crankcase
gaskat (3),

i

.

r }:V

PR ki e 28
3 Cylinder base gasket 7. pasonpin
4, Compression ring & Piston pin bushing
{1t groowe) 8 Piston
4A Comgression ring
@nd groove)
Figure 3-8, Cylinger — Exploded View

Spring paton ringt (4) cutwaed wntil thay clesr ring groown
i piston and lify off. Use » commercial ring expaader
receisary, Remove piston pin lock ringn (6) using ieternal
fock ring pliers, Part No, 9821549, Support piston snd tag
out piston pin (7) with 3 uitable deify,

CLEANING AND INSPECTING

Place cylieders and pistors in “Gunk Mydro-Seal™ or othe
cabon snd gum dmolving agent untll deposits are soft
Serubs piston dome and outside of cylinder %0 remove de
posts. Where carbon deposit is thick and hard, it is advis
able to scrape cartion before ceaning, Use a putty knide or
ground to on an ofd Nle. Uhe care to keep from sorapang
into sluminum of piten,

Wash 3il parts in salvent and blow dey with comprastad air,
Force ar through feed and return oil pestages in cytinder,
Claan pisten ring groowes with & plece of comprassion ring
ground 10 & chsel shape.

Examine pltton pin 10 see that &t i not pitsed or scored.
Check the pimon pin Bushing % sew that it ks not loose In
connectng rod, grooved, petted or soored. A DRTON pae,
properly fitsed, i » light hand prem it in pisacn and has
001 . clescancs in connecting rod upper bearing. It pis-
100 pin o binhing free fit sxceeds 002 in,, replace wom
parts, fiew “Connecting Rod Bushings™),

Check piston pin lock tings 10 make wure they it tightly in
lock ring groower, Make sure fock ring groowes are chean.

Examine piaton sad cylinder for cracks, beery, burned sposs,
oroowe and gouges

Check rocs for up end down play on lovwee bearings. Wown
o and down play i detected, lower besring hould be refit-
ted, This requiret removing and disamembling sngine crank.
cate.

REFINISHING CYLINDERS
Mﬁmqmnmnmnmum



Pitsons are messured Hont 10 resr 3t Base of piston skt a8
Bown in Gigure 310 Pitons are 0am ground 50 o0 eged or
treal shape 50 only front and rodr surtaces are touching oyt
Inder wall,

I cylinders are not soufded, soored and are wom Ses than
D02 in, Nt is mot necessary 10 rebose owersize #t tiewe of
cylinder repeir. It may be done st time of next compiete
enging overhaul, | desired, » new puiaon may te atebed
BO redute Codance for MOre QUNT OPMATION

If oytinder: show more than 002 in, wear, Bwy thould e
pebored andior honed 10 next 1tanderd owertite snd refitted
With COrRsDONdng DHIOAS and 1inga.

Cyfinders can be relinished oversize with § hone only, o¢
with & boring bar foliowed by a finishing hose. In
goneral only cylinders not scored and nol badlly wom
#aro redinished antitaly wilh & hone. Cylinders badly wom
Of deeply scored ang Miest rebored 10 nearly the reguined
ovirsize using & Sunnen Roughing Stone (70 gr and
Medium Firishing Stone St (220 grit). Thea finish hone
10 exact size. waing Polshing set (280 gt Exact final
size of the cyfnder Bore i3 dotermined by size of the
plston 10 De used in that cylinder, Measure pision
diameter accerately &s described previcesly, then add
desired piston chaarance i cyliader. This will equal the
exact final size 10 which cylinder DOe should be
relinished, axample: 1he 1200cc 020 in. oversize piston
10 be used measures 34575 in, adding 0015 in (Seaired
cloarance) oquals 34500 in. (linishioned site). When
Sylinders requine reboring 10 beyond 070 i, ovorsize 10

Figure 310, Mesturing Prsen

cloan wp, their oversize limit has been sxcesded and the
cylinders mwst be replaced.

When cylinders are worn less than the 0.002 in. max.
mum, and reboring is unnecessary, uniess they are
sculfed or grooved the same pistons may be used with
ihe replacement of rngs and the roughing of cylinder
walis 1o faciitate rng seating. Use a 240 S.C. (Silicon
Cartide) Flex Hone.

FITTING PISTON RINGS

Piason rings e of two types ~ compresson (plain face)
nd ol control ting. The two compresion rings re pos
Soned in the tTwo upDe 210N 1ing grooves with the
stamped word “TOP," a dot () o & () upwatd, Rings ar
reguiarly supplied 10 11 standard oversize pistons

Figure 3-8 Meatwrong Cylinde Bore
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Figure 3-11. Mesturing Ring Side Clesrance



Compressan rings must Rave progey side chersnce o ring
proceel. Chach welh Chnems gouge i Nown in fgue 311

Seo Figure 311A Taper face type compression fings
are Deing used in the Ind Irom 109 Fing grodwe of 1340ce
ANPINes Dagnning with crankcase no 1479345 %5 and
120000 engines Deginning with crankcase no
1023000

The new ring replaces the chiome risg formeny used
the 200 1ing grocve, and is ideatifiable by the Black cob
or Instead of chrome on the culer edge. When inslaliec
In the ring groove, e iower edge of the rNng seals
A08inal the cylnder wall 10 IMErove COMPIesAlon and
Cil comtaci.

The SOIIOM O PO 18 3 INHEE DUace OF QOB PN LSINg
8 300G expandes

i

&)

TASLS el TALED
TOWMARDS &) TTOM

\

Sl

Figurs 312 Chacking Ring Gap

g 90 (wpade Datwnen ends) mant aho b st 3paci fiad, do0
“Bewcificenons '’ Secton 3

To ook (ng a0, SHece 3 SH10n i Cylnder with top end
of puton sbout 172 I feaen Yop of cylinder. Place ring
cylnder Do wearely sganit phton od theck gap with
thicknes gavge O fgums 31200

Use ondy manadurd sipe rings end pwian i standans Bore,
O anly matihing avenside Fg A DELON N The v
cwery e bore

IF g i b T woedifiedd Fing snds ey Dutt under ex-
POrSon, NS be m«uun(ﬁwmmnmw
may te noremed by Lling with e cut Tile

Use & commarcally svallablle paton ring axpander {figure
J1T0 0 puide and Wi rings oeer e PUion G Thelr
FRINCLWE Jrodwes WITROUL Gwer Eapendng Of LacaLing Fings
ad darraging the firwly Rinahed piason wirscs.

Figars 313 Asercbiing Rovgs with Ring Expander

Ses Figurw 314, Ring gaga should Se stagpered on
oither 3ide of the piston pia. Do not place ring gaps at
Ihrust serfaces of piston. Also, Qaps on e ol control
fing 109 aad Bollom taks, shoud be spaced 1™ either
side of the off control eapander ring gap.

Stagger riag gaps o1 these locations
From »
Piston pin
L

Figere 314 Positioning Ring Geps
b1



PISTON PIN BUSMING

Whan pision pin bushing is Bight In rod Bet I8 wom 30 ex
cadsive pin clearance P.002 in, or mor) It is possiie 10
Service Dy reaming Oversize and filting an oversize pn
Howover, 0 mos! cased, It is recommended that 3 new
Ishing be imialled and ceamed %0 51 & slanderd pin.
The obwction 1o ftting upper end owersize is that con
sdetably more time 4 required for the ol New pistons
vandard o Owersize, obipined from factiory se tupplieg
comectly fimed with sandard pin, and may be isstalied
in » thorr time |f e rod buaing i already resmed 10
nanderd siae. It Sunhing Raa been reamed Oseriide, ither 3
new buthing must be iniseled and reamed 10 standard
Sw or piston must be reamed owensice to At e Oowersite
pin, which isvolves extra time,

When replacing bushings in connection with only & %op
overhaul, use Marley Davidson spacial 1008 48 shown
In Figure 315, Busting Tool Part No. 95970-32A and
Conmacting Rod Clamgping Fixture, Part No, 9555230
Se carelul 10 3171 new Dushing with bushing ol siot in
- gement with oll siot in rod.

Ream new buthing %0 site with Specist Reamer, Part No
MIB00-26. A propecty Titted pin vhowdd have 0001 in
clawance: with this cleannce, pin will hawe st noticestle
thaks in bushing Fiting tighter it Bkely o resudt in a
wized pin or ushing loosened = rod, A O.004 in. overiae
i Is avallabie 100 yse with worn Deshing Ream oid bush
0 1 cormest tiae for owersite pin.

Figure 315 Replacing Rod Bushing

STRAIGHTENING CONNECTING ROOS

In refitting and restiembling conreoting rod, and finaly
faring pinons, rods may be bent or twisted, Tarowing wpper
Bearing and lower beering out of slignmant mith sach othet

After patom have been inyiatied, 1005 MUt be chacked and
re-dligned &1 necelaary. If & rod is Dent Or twiited, pitton
has & “cocket’” relation 10 cyfindsr boce and the tetit
exCesiind PONE NG rapid wedr

Check rod aligament with Piston Squaring Plate, Part
No. 9617918, as shown in Figwe 316 Be sure
crankcase 'ace Is clean and free from Dutts 30 that
squaring plate seats fully

316

NOTE

Plton skint Is cut amgy at bottom (below Hstos
piad for Aywteel clearance, therefors, It cannot e
uted with guarieg plate for checking rod align
mest. Tempotarily matall spetisl pémon with fat
bottom shivy, Part No. 9618076, to Sheck rod
aligrvmemt

It » r03 ht In perfect alignment pirton bottom will tew)
squetely Of plase when Thywhetls are TUINed 10 THhaT crank
oin B in forward and rew poston. This check, 10 be
200wt ate, depends G0n chacking with crask pn altermately
in both forward and rear positiont. 1t i the change of red
gle, rmulting from changng crank oin from one poaition
1o the other that nfluencet ™he teat OF DS10M ON sQuarng
plate and thas inScates whether of NOT rod 1 In dlignment

Ingart nasrowm slrigs of peper of equal thickness
undemeath piston, one on sach side, below piston pin,
&8 shown (n Figure 316, Press piston down lghtly with
finger 1ips resting om canter of piglon Baad and pull lirst
one paper, then the Other, partialy from ademeoeath
piston, ¥ pision is perfecily square (rod in alignment),
bOIN will have the same amount of drag

If rod proves 10 be cut of alignment, It Cas De straight.
oned by means of & bar inserted Iheough biston pin, as
shown in Figure 3-17. Use a Bar with a dameter as closa
1o the hole diameter in the piston pin as possible. Tha
manner In which piston seals on aguaring plate in
dicates as ‘olicws:

1. Psion high on e sde, Both cank pin positions,
rod s bant,

2  Pson high on 0pp0site Bdws 8 crank pin posihon i
changed 104 s Twated

3. Pston sguare or nestly square with Crank DS & one
potition and hgh on one tide with erank pn 0 athwr
potition. rod i Bent snd twisted



2. To straighten & twitted rod losert ittaightening b
Teough pston pin hole on hgh side of patan, and I crenk
pin position s %o front apply force 50 reer — If crank pin
PONUON 1 1O tear apply foece 10 Mo,

3 Tostraighten a rod that is bent and twisted, remove
Dend first and then remove twist,

AR rods Rave Deen aligeed check 10 see I pittoos cen-
tor in crankcane Cyinder Opeing weROuT ke Sretiure 04
uper rod enda If fursher regligning s necestary 10 cender
PRIDN, COMMT By deeising of ead of rod bushing o
interfering wde with a fie. This allows e pimen 1o shift
vightly on red to find & mare setable shgnment of 10d,
SS10n, and Cylinder bere

ASSEMBLING CYLINDER AND PSTON

Allach piston 16 connecting rod with a piston g i the
piston is heated in Doling wale:, the pin may be in
seried Into Diston as a akp M

Alter instaliing p910n PIn 10 COANGSLNG 1S, Inslall new
Diston pin 1ock ring using indernal LOCK RING Priers, Part

Figure 338 Slipping Cylisder over Peton

No. BEZ1540. The sumbened side of Ihe lock fing should
face the culside of the piston.

Meke sure ting groow is chean and that ring seats fimby s
groove I 1 dossns, dscird the ring sd satall & rrw o%,
A fock ring locesly invtalied will ragecly locee further =
Wevice and fnally will come out of piston groove, resuiting
n both phten and oylinder 2000 twing Gemuged Depond
repir, Never imtall & used lock ring or & nes one M it hin
Letenr initalied and then recvowed for arvy resson. Abway) e
2 new lock ring

Lubricate cyindor walls, pistons, ping asd 102 bushings
WIth engine Gl Tum engine untl! orank pin is at bottom
center. Malall new cylnder base gasket. Position Pision
Insarter Ring Tool, Part No. 98333514 on rear piston
and slip rear cylindet down over pision as shown in
Figure 318

Install spacers (one side of the 92ACHS i marked “up’™).
Install nats anc tightan them down evenly. Torgue nets
10 32 %0 38 fnibs. Repoa? gvotess 1o assembile front
cyfinder,

Assenbie Cylinger My and remaining portions of mosse
cycle m inchicated in "Assemibling Cyiinder Headt " and
reverie ceder of “Saripping Motoroycle for Engine Aepav. ™



GEARCASE

1, O presswre swinch 9. 00l pump body mounting 18, Check valve wpring cover 1crew
2, Cower ttud ft or beit sud nuts snd washers | 19. Check valve spring

and wanhar 10 Ol pump body 20. Check valee ball
1. Of pumg cover 11, Ol pumg gear drive hatt 21, Chain sdler adusting screw
4. Cower 12 Drive oo 22 08 line slbow and mpple {2)
5. Lock 13 Gear ey 23, Chain odler pipe
0 Orive gear 14, Icler gear 24, Body gmket
7. Goar key 15, Relief valve plug and washer 25, 1dier gear %t
8 10her oo 16, Retief valve spring 2. Piug nd gasket

17, Retief valve spring plunger

Figure 319, Ol Pump — Exploged View
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Fugere 3.20. Hose Clamp Connection
Goar ey (7) and idier gear 35 Loosen relie! vaive piug
(15 and check valve Spring cover sorew {18 Remove
Two o pump Body mounting stud nuts (3} and slip pumg
body (Y0) off studs and gear drive shaft (11). Aemove
drive gode (12), kay (13) and idler pear (14)

Turn refie? walve plug (15) out of pume body nd rewese
peliet valve spring (18] and vaive (17} Remove check valve
sring cover screw (TH), walve 1pring (190 and ball (204
Tern in adiinting wrew {21), Count the Tums necessary o
Rotiom sorew, then remowve. Bottom and tTum Oout sewme
numbec. of turm when sssembiing. O pump sidows (229
may be teeoed out of pump cover o facilitane cleaning

To ramowe oll pamp ust rom gearcese with QeacIse
COVEr removed, remove IgNILION BMmer DarTS, QRarCEse Cover
scraws, cover and paiket (See “Gesrcase Timing Gears.™)
Use 3 right angle lock ring pliers 10 remove dock ring from
SO0 In pume ceive gear Ihaft and remove drive gear and
Ry, Remove pump body nuts and bolts (2 and 91 and slip
pump with deive thatt (11] out of gearcase. Pumg it then
dsavermdind s sbove.

CLEANING AND INSVRCTING

Thotaughly clean ol parts In cleaning jolvent and Bow
pump body Pessaget Gl with compresied air, Insgect
valves and valve seats for pittng and weer. Replace pump
having worm of demaged vatve seat. Inipect keyt and key-
wayr. Inspect stawenger and feed pump gear teeth for
gougng o cracking caused by foreign materiah going
theough pumg. Pumg shefts and bushings normally last
for Uetme of engire

ASSEMBLING

OF pumg i xsembled in reverse aeder of dissssembly, Do
o1 MiX s and keys ~ retum 30 cormect location, Ol
pamg gaskets Would alnays be replaced, Use only “factory
made™ gakets. Lock rings e often dameged whes 1o
moving them, It is advitable to imgtall 3 new lock fing Laing
# lock ring plan when astemtling purme. Make sure ring is
angaged and wasted in rItareng groow

1l pump is assembled with plastic gaskets, bolts and
nuts must be drawn down evenly 10 sppetnimately &5 in.
s, but no more than 50 indbs torque (4 1o 5 Mg It
pump is assembiod with paper gaskels, lighten bolts
and nuls 10 80100 Inibs 10rgee

This Is important Decause ™ ol pump cover Qashet
and body gasket It overtightoned, will e 5q d out
of place and ehminale pUMp Gear 3ide cleasance which
may seire and damage 1he pump parts,

I leakage problem exists, dis bie pumg and In
spect all gaske! surfaces making sure Ny are flat and
smocth, Install new ghskels and reassemble pump,
fightaning fowr DOlts and two fuls &3 3pecified.

OF hose connecions hive One plece Land typs clamps and
must be replaced cach time hoses &t CONMDCIed. Use Hose

Ol supply Kine from tank
Of return line to tank
Vent line 10 ol tank
Vent line 10 chain housing
Crankcase breather hone
Front chain oiler line to
' chain housing
Teopet oil screen plug
Rear chain ofer adjasting
wrew
Rear chain oler e
Chain houting retum lire
. ONI pressure pwiach

SRR UN -

-
-~-OoWw =

Figure 321, O1l Pamp snd Connecting Lines
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Clarp Tool Part No, 9008765 to squeese clamps tight s
whown in tigure 320,

VALVE TAPPETS AND GUIDES
GENERAL

The tappet sssembily consists of Lappet, roller snd hrydrastic
unit, The tappet snd soller, wnder compresion force from
walve sgeing, follow the surface of the revolving cam. The
linesr motion produted is ransmitied 30 the valve stem by
e hydrauic wnlt, push rod and rodker arm. The hydraciic
unit comtaing & piston o plunger aod cyfinder plus a balt
check valee which sliow the unit 10 pump sl Sl of
mgine oil to take v ol play i Se entive valve train

When hydeaulic usise s Sunctioning properdy ™he assem.
My cperates with ro tappet clearance. The units sutomas
icelly compensate Tor hest exparmion o maistain & no-
tlearance condition

It i mormal for tappens 0 click when engine it started after
Manding Sor some thme Hydaulic units have & definize
“leak down™ rate which permits the oil in the hydesulic
unit oylinder 10 sscape. This s necestary 1o slow wnits 10
compensate Tor variom expamios conditionm of parts and
stll maintain no-clesrance opweation, Mydraulic wnits a
functioning property i they betome quiet afler & Sew
minuses of engine opetation,

DISASSEMILING TAPPETS (Figure 322

It engine cylindee head i not dlaxisembled, remove puth
rod cower axeing cap eetainer. Lift push rod covers and
petract puth rod sdjusting screw until push rod may be
fifted oot of Dl sockers.

Romove tappet and guide assembly. Be caselul 10 avold
dropging a tagpet theough guide mountiag hole and into
pearcase. Slip push rod covet cork washers (3} or O-ring
[3A} out of top of 1appel Quice (4). Pull tagpet and roller
(5) out Dottom of tappet guide and remove tappet guide
paskat §).

Remows ppet nd guide sssemidy. Be careful to avoid
dropping & mapoet through guide mounting hole and into
gearcise. Slip sunh rod cover cork wshers (3] out of o
of taopet gude (4). Pull tappet and roler (5] ot bottom
of 12000t guite 88 remowe Lapoet guide ginket (6).

CLEANING AND INSPECTING

Wath all parts wxcept hydeaufic units and gashets in grease
wivent, Mydraulic unit perty are selectively fitted and may
not be interchanged 30 they muit be individuslly and
mparately wathed, Twist snd pull hydrmSic pistos and
1oring from cylinder and wash part.

Nlow out ol pestager in WO, IIppet guided and hydeaulic
units with compremsod i, [nsert & fength of wire into oil
chaneed Spesings in SPOeT Guide 10 Make SIS PISSIQe are
open. Alr dry 8l pars,

— R

i
i
i
g

Figwe 322, Tappet Amermbly ~ Exploded View

Examine cams through tappet guide holed in gearcase for
micked, grooved of chipoed condition. Examine tappet-
guide matching wurfecem for sculfing or groovieg.

When tappet 1in In uide excoedh maximum toleranes
shown In “Eagine Specitications™ by 0001 in or mors,
teplece worn parts. M roler & doose, force out pin on arbor
press, ienert new DarTs and peen o stake pio ends.

Check rofier end clesrance. Mleplace ol wnits exceeding
elerances lined o spectications

CHECKING HYDRAULIC UNITS (2 Figure 32200

Hydraglic units may be cheched a1 follows Wath and air
dry pivson and cylinder. Blow out oylinds from Botsom to
make yure Bell and 1eat are dry. Insert pison in cySinder,
Hold in sn upeight ponition and oeess down piston, ontd
1pring touches cylader, without covering hole in botiom
of cylinder, Hold for count of 6 and release. If piston
bounces back, unit s servicadbie, If piston does not bownce
back, cover hole in Bbottom of cyinder and repeat abose
prooes. i phiton dom not bousce back, Unit i worn and
must be replaced, If pirton bountes beck. ball is not seac-
ng. and unit should be replaced. Betore replaciog hydvaula
units, chwek pomiblity of plugged or partislly plugged
soreen under large cap werew (7, Figure 3:21) located near
rear tappet guide. Remove screen ot deseribed in “Disassern.
biing Gearcase,” and claan or replace it ¥ 11 i dirty.



Figure 323, Inserting Tappets in Guide

ASSEMBLING TAPPUTS (Figore 3.22)

Assmble tapoets a folloms: S1ip tappets () imo guide (4)
10 fat surfaces on tappets e soward center of guide &
hown in figure 320 If flar surtaces with holes are not
soward cester of guide, engine ol wil not feed scroms and
one Bydraulic enit casnot fill with ol Assemble teopet
guide gatket dry and insert tappet assembdy In place o0
rercase, holding tappets in place with thumb and fore
Singer 4 when enit wan remowed,

Assembie push r0d cover COrk wisbers or Ovings, push
r0d hygraulic onits and tappe! guide screws. Torgue
ppet Quide scrows 10 10 s,

Astemnble remaindsr of push rod @sembly » sane order
dnsstembind

Adjust tappet clesrance a5 descrited in "Cylinder Hasd ™

GEARCASE COVER AND TIMING
GEARS

GENERAL

The geercase, located on the right tide of the engine crank.
e, CONLANS & rain of gears which trammit engine powesr
10 the cam Malt and ignition timer, crankcase brsather and
ol pump. The gearcase is lubricated with sngine odl thiough
e by-pass cirovlatory wystem and through the Breather
valve from engne cranhcme.

$hafts run in talings excagt the crankcase side of the cam
shaft which opecates in a needie roller tearing

DISASSEMBLING GEARCASE (Figure 3:2¢)

Befory dasmembiing gesrcine, It 5 advissbie 0 remove
push rode, tappets, puth rod hydisulic snits and tappet
uides 3 dencribed = “Ditssuambling Tappets ™

1. Remove oil soreen cap (1), Oring (21 screen soring
3) and screen (&)

2.  Remove ignition system components as described
o Section &

3. Remove gearcase cover screws (13, 14 and %),

4. Tap goarcase cover with wood of rawhide maliet to
loosen and remove gear cover (16) and GOArcase cover
gasket (17),

5. Remowe Beeather gear spacing washer (18) and
Dreather pear (19}

6. Remowe cam gear (200, spacing washer (21), and
thrust washer (22

7. Ramowve pinicn gest a8 nut (23) which Bas & left-
hand thread. Use Gear Shatt Nut Socket Wrench, Part
No. M5-S54, Pl pinlon gew (2€) usng Pinlon Gear
Puller and Iostalier, Part No. $650051 as shown in
Figure 325 Tool has lefthand thresds.

8. Pamove key (29, gear shalt pinlon spacer (261 o
pUmp pinlon shatt gear 27) and key R85

9. Use a lock ring pliees such 3s SnapOn No. Pri28A
and temove oll pump drive gear shaft Jock ring (29, drive
guar (30 and drive gear key 1)

10, M mecessaty. remove oll pemp Mud nuts and
washers and remowve oll pump from gearcase. See
“Dissssembiling O Pump. ™

CLEANING AND INSPECTING (Figure 3-24)

1. Wash and airdry all parts. Wash inside of case M
CrRNNCase is 1O be Asassembled, wash parts after com-
plete disassembly. If 11 is 501 1O De repaired, be caretul
10 ot /O grets Of acivent 10 Crankcase when wash-
ing poarcase.



1. Oll screen cap

2. Oving

3. Oll screen spring

4. Ol soreen

5. ignition timer cover screws ()
6. ignition timer cover

7. lgnition module

8. Trigger rotor bolt

9. Timer plate screw and lockwasher (2)

10. Timer plate

11. Trigger rotor

12. Timar advance assembly
13. Gear cover sorew, 1 In. ()
14. Gear cover sorew, 1-1M In. (B
15, Gear cover sorew, 1:3M In. (1)
16. Goar cover

17. Gear cover gashet

18. Thwust washer

19. Breather goar

20. Cam gear

Note: 1979 and eartier igaition system components are shown in this illustration 1980 and later components are

shown in Figuro 522A.
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Frgors 324, Gesrcane — Exploded View
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Figurs 325, Pulbag Pinion Gear

2. impect ol screen (&) candudly to make ware mech s
cpen. Holding screen 2o Nght Is not an abwolute check. It is
powstie for ol screen to be plegoed or partally plugoed
Wi tiny lisaSke fibers aod still permic Hight to pas
Replace plogeed or sartally plugeed somsen,

3. epact cam shatt and pinkon shatl Bushings (32 and
210} I Qearcase cow for pimling, scutling and groowing.
Daterrming amount of Dnlon a0 Cam shalt wiar In Sover
bushings. If 1 excoeds maximum oerance shown In
“Engine Specilications. ™ by 0.001 in, ins2all new bushings.

4. Iespect camn gear 0l seal (34) in cover o see that ke s
In good condition

B Attach dial InGicasor 10 SNFTase COVE! MONnting
wrew hols and determine amount of pinion shaft play =
NgNt main roler beering Whan tolerance in “Engine
Soecaficationt”™ i excended by 0001 i, bearnngs thoud
be replaced

6. Inspect rendle bearing {35) for maar, broken of gouged
beatings. If ond of cam shalt whomn any spprecisbile wear
10.003 in, or méee). needie bearing is probably woen %o »
POt whwer seplacerment of beating and cam shaft e
v sable

7. Needls bearing e be remowed and insalied in orank-
tate withowt dismembling crankeosse with Puller Tool,
Part No. SS700.68 » sthown in figure 329, Press feodie
rolier Bearing Into crankeame with Tool, Part No. 07272 80
s showm i figure 320 Praty from hesvier ond having the
manutactunr's same only. Pressng from cppotite snd will
eruh roller race and Sand rodlers. Pinon shaft main roller
Emaring may Do raplaced only when crankoase s dicsscem.
Bled (see “Dismembiing Crankcan™)

B Inpect gears for wear, Assamble pinon and cam gean
10 rmpective position In gearcise. Omit cam gear enat
spacer for e DurDose of chacking gear mesh. Attadh cover
with at least 3 cover sorews. Mesh is conssdered idead when
RO pay betwesn gears can De felt end cam e Can be
moved back and forth slong shafr axis with dight &g

M

Figure 326, Removing Maion Shatt Cover Bunhing

AEFLACING GEARCASE COVER SUSHINGS {Figure
M

Remowe pemran shalt coeer Dushing wting Puller Tood, Pant
No, 95760 69 2t shawn  figues 3.28,

IS sew peion geer Malt bedhing (330 in hole in cover
o follows

Position bushing in cover 10 et o0 behing 4 m line with
ol hole in cover. Prams in Buthing on arbor prms ustil oo
of Bushing s Suah with cait Buthing Bots on cower, Locate
and center punch sew dowel e location 1R in. or more
from origing locaton, Drill No, 31 hote 3/16 in. deep,
Prass in Bushing until it Bot1omg on Shauldet in cover Bos
nole. Comtinue ¢ iling dowel pon hole 10 depth of 9732 .
from 109 of bushing. Orive n rew dovwel pin and carnefully
peen edges of hale 10 lock pin » place

To replace o shaft cover bushing (32), proceed a8 follow

Use Puller Tool, Part No. 9576069, to extract old tushing,
Make a mark on outside of bulhing bost 10 locate ongnal
Gawel pin hole, Preds in new Bushing with arbor preds until
shoulder 4 ageinst cover bola. Locate new dowsl pn hole
St least 178 in from otigingl hole, canterpusch aad drill
No. 31 hole exactly V32 . deep. Drive in cew dowel
2in and peen baafung edoes over dowel 20 secure It

Orill lutwication oll hale through wall of buthung with 5/32
= il yung of hole In beaing boss 3 2 arill gunde

Finion thaft and cam shatt buthings must be line reaemed to
remove barrs and irvegulanties feom hole and 10 ewee
perfect ahgoment. If crankcase B not Ssassembled, e
othee ngh crankcase ude. Faen cover in place with
feait thees screvn,



TO ream pinkon et Dushing, issert reamer oL in rigv
crankcase rolier race 2 shows in figure 327, bngert 8716 in,
Pnion Statt Cover Bushing Meamer, Part No. 9480557
through piot and puth nto cower bushing untll it botioms,
then give reamer one complete tum 10 s2e buthing

Rotate reaser the tarme  direction (clochwitel during
entirachon

To raamn cam godr Cover Dushing, wie & | in. axpanuon
reamar and ream 10 1. 003/ 002 in. diarmeter

ASSEMBLING

1. Before assembiing gear train, determine amount of end
play i broather goar as fofows: Assembio Droather Qoar
and old compressed dry cover gasket 10 gearcase. Select
thrust washer Use washor disassembiod unioss it is known
10 give incomect spacing) and position on end of teeather
poer. Place o stosl straightedge across Qearcase at spacer.
Wit thickness gaupe, moasure distance between straght.
oios and spacer. If rew gaske! s used subtract 0.008 in
Rmount gaskat will compress) feom s ligure %0 delermine
QOir ond play. An and play Wleranca of 0.001 %0 0.005 in Is
comect i ond play exceods maximum, insert Thicker Spacer
Broather vave and goar spacer washers are available 0.110
0995 0120, 01295, 0130, 0.128, 0740, 0145 In. ok

2 o establish proper cam pear end play, instal thrust
washer, spacing washer and cam goar. Position cover
Gkt and secure cover with at least four screws. Moasure
cam shalt end play bebwean cam gosr and cover bushing
with Sackness ghuge Trough Bappet guide hole in goar
case. £nd play sMOuld be fom 0001 to 0008 In ¥ mes
surement s under or Over lolerance, reMOVe Cower and
ropiace spacing sasher with ore 10 ghve sutatile Clearance.
Cam gear spacing washecs sne svallable 0050, 0,084, 0.060,
Q.085, 0.090, 0075, 0.080, 0.085, 0.000, 0.086 . thick

3. Make fingl goarcase ssasembly inciuding sl parts in
revorse ccon of disassomBly order. Make sure that

Figure 327 Line Reaming Cover Bushing

Figure 328, Timing Gears with Timing Marks Aligned

chamier on oll pume pinion shalt gear (27) faces toward
the inaide. Tighten pinlon gear shaft nut (23 Figure 3.24)
1o 35 1o 45 Mibs. Make sure that gear shalt pinion
spacer (26) has noticeable ond play, Iadicatling that the

Frpwre 329 Removing and dratalling Cam Gear
Needie Beaning
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Pinion gears and cam gears are color coded pecord-
ing 10 their pitch diameters, When replacieg only
one of thess gears, 1t 1 advisable 10 replace it with
# gnar having the same color oade. If gears are not
matched acoording 1o Bwir color, Bfter noise or
P whine mary result,

S ADIY # TOIT O NOM NAFJENING JISNET IS8T 10 CraTR
case and cover gusket surtace. Pogition new cover geske
and secure cower with 3l cover screws. Pour abowt 14 pior
of engne oll ower grars 10 provde Intial lubricaton tedoes
WCur g Cover.

S Assembio remainder of QIAICESe, and IpHition time
In reverse of order removed. When assembing ignitior
timer, sat senscr akr gap and Ignition timing as describec
in “ignition System™ Section 5.



CRANKCASE

When rod bearings, pinion sha®t bearings o sprocket shaft
bearings are in need of repal, the engine mutt be removed
from the motorcycie as desoribed in “Suripping Motoroycle
for Engine Aepair.™ It s recommended procedure 1o check
and make repairs 20 oylnder heads, cyinders and gearcase
At the same Time, o in other words, perform an entive
angire overtad,

Flyntoet Foc May Crack:

Alter ongine has boen removed from modorcycle and
befcre removing crankcase bolts, assemble Sprocket
Shalt Bearing Tool, Part No. 9722565, tightly agains!
beating inner tace (50 11ibs). Remove Qoor side Cover,
fasten dial Indicator 10 gear sido crankcase and place
¢lal iadicatce stem on end of gearshall. Find flywheel
and play In bearing by taming and holding crankcase o0
one side, and reading dial indicator at extremes of
travel, Tumn crankcase over and repeat If play exceeds
0,006 maximum allowable end play, bearings must be
replacod i found worn or damaged. M nol worn, shemm-
ing can be used 10 take up ond play.

The procket thaft besring ix locked In place with » com-
Bination lack ringapacer which s located in 3 groove be-
Tnen the two bearing outer races, If any part of the bear:
Ing w1 requites replacemant the entire Bearing amsembly,

Including bearings, rascm, lock ring and laner race 1pecer,
munat Be replaced a1 2 et

1. Remove oylingder heads as described in “Dissssembling
Cylinder Mead ™

2. Remove cylinders o desoribed in  “Disssenbling
Cylinder and Piston.™

3. Remove goarcase parts 3 described in “Dismsenbling
Gearcate ™ Oheck flywhes! end play n descrided pre.
viowly.

Refar 10 figore 330 and proceed st follow:

4. Remove crankoase bDolet and sous (1, 2,3 & 5). It s
NeCessary 10 remowe ondy one stud st and Jip stud and
other NUT OUT OPEOEe Side of Crankcase.

Reter to figere 331 and continue duasembly

8. Poition crankcase with gearcate (right side) up. Tap
crarkcane with rawhice or soft metal mallet to loomn 1op
hatt, Lift right crankcme halt (1) off pision sheft main
beanings. Remawe pirdl lock ring (3 from pinlon shaft with
tio of scrowdsiver. Ut bearing washers (3 and 5) with
bearings and bearing retainers [4) off pinion shafy

1. Crankcase stud tolt, 389
x3 1M in {2

2. Crankease stud, 516 x
5 in (right center)

3 Crankcas stud, 516 x
G n et ceoner)

& Crankemse stud, 516 x
S-T7/16 in {2 (1op and
top right)

5 Crankcamw stud, 11732 x
513118 in. {2) Deft and
g bonom)

Figare 330, Crankcase S10ds — Exploded View



6. Wount Thywbesl and Tt cose muembiy on press Gable
wpperting cise on pardiel bers (Tigure 3331 a0 oress on
nd of sprocket shaft with wbor press until Sywheel
ety (3) drops out. Remove seal (7), fresing wprocken
Side bearing hall (90, spacer 181 and spacer (100,

7. It it mais bearing I8 10 Do replaced, tap Out Dearing
races (11 and 13 hom opposite sides of crankcase hole, us-
Ing & brass it and hammere. Ramove lock fingspacer (12)
USing & P pench Of slenilar ool Potate kack ring in groove
50 1ha1 0ne edpe Covers off hole. Insart 1004 IN10 O hoke with
Saperad end undemeath lock ring. Tap o0 1001 10 force one
ond out of groove as shown in Figure 334, Starting al this
fese end, push ring out of bearing borm.

B 1 flywhoets are 1O De CHAESAMDNS, GND DINON BNATt in
vise and pull bearing (15) fom sprocket shaft sang claw
pulior and wedge ATAChMeAt Place wedge halwes behing
bearing and pull Dearing Off By tighlesing roliar screw
BOMNL 3procket shalt Conter &3 shown In Figure 3-35. Keep
DOArings in & 50% Wil Droder BEANng Cuter Macos.

FLYWHEELS

DISASSENBLING FLYWMEELS (Figure 338

1. Grip pinion shatt in copper covered vise jaws so
shafls are in vertical position. Insert & rod about & in.
long and 12 In. In dameter through holes in fiywheels
10 keap them from teming. Remove crank pin nut (V)
with Faywhoe! Nt Wrench Part No. 9484641, Strike left
fiywhea! with soft metal maliet at about 30 degrees
from crank pin Bole on whee! periphery 10 loosen. LiNt
et tiywhael (2) off crank pin.

2. Mold down besring assambily with a short length of
Phoe o tubing 80 connecting rods (3 may be stipped off
Dearings. Romaove boarings (4). MM together in set unth
bearings are washed and ralitied to cransk pin.

3 Remove goar shalt nut (S) Tap pinion shatt (7) out of
flywhes! (B). Remove key () from shaft,

. Bearings and rotainer 10. Bearing laner spacer 10, Pirvon sha®t bearing race
5 Beating wather {vee item 3) 11, Bearing cuter race lock screw (2}
0. Sorocket shalt spacer 12 Outer race snap rirg 17, Pinign tha®t bearing race

Nowr Keepparts 9 10 17, 52, 13 and 15 o 2 set. Do N0t ranspose or inserchangs per

Figars 331, Crankcase ~ Exploded View
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6. Soeocket shaft baarng soecer
7. Bearing seal

8 Fiywhesl snd rod ssembly
9. Speoctet baaring outside hat!
10, Bearing nner race 10ecer
11, Bewring outer race
12 Bowwring outer raoe Sock ring
13 Bearing cuter rate
14 Left crankcae hall
16, Speocket bearing ionide hatt

Figwe 332, Sprocket Shatt lleering Anambly ~
Section View

4. Clamp crank pin in vise. Resmove crank pin nut ()
Tap crank pin (10} cut of Bywhoe! and remove key (11),

5 Grip sprockat shatt = vise and remove sprocket
shaft nut (122 Use Ssap-On Socket, Part No, S6202, for
148 In, hex nul. Remove sgeockot shalt (13 by tapping
1 oyt of Bywhes!,

CLEANING AND INSPECTING FLYWHEELS

1, Wash gl parts o gresse solvest and Diow dry with com
presed air. Examine orank pn for weir, grooving and
pitting. I the surfece i at 1 wormn, replace with new pin
Examine Nywhee! washer (14 and 15) I ether washer Is
WwOm and groowed, It should be replaced

Figure 3-33. Pretaing Flywheels Out of Crankonse.

Figure 3.34. Remaving Lock Ring

2. Examine comrecting rod lowmer reces. |l ey appesr
dightly grooved or thouidersd where odge of bearing rolien
ride, they may Be lapped Oyt and owvertas Dearing rollen
wstalied, It ey appear Dadlly worn, groowed o ptied, new
rods thoud be instalied, preferably = 85 snembly with
nevw Begr ingt and crankpsn

3. Examine prion thaft and right crankcme bearing rate
(see 17, Ngure 3J1] for pitting grocwing and gougng #
Point whare right man rofer Bearings rice, A shaft Sat o
worn mst be repdaced 1f bushing 4 worn Deyond repale,
replace & Sescribed I "Truing and Sising Prion Shaf
Mo Bearing.™

4 Esamine sprocket it outer racet for wmar, grooving,
and pitting. Examine bearing rollers for wear, pitting,
groowing and hest dacoloration, The worocket shaft Timken
apered roller Dearogs arw manufactured in wlectively
frted sets. The same serisl number appears on all parts, I
MY Pt s wnusable, the compiete st must be replaced

an



Figure 3.35. Pulling Besring from Sprochet Shaht
REPLACING FLYWHEEL WASHERS
Replace worn Mywhee! wathers a1 folows:
1. Washer s 2 clow 11t in recess in flywtest and & seowred

originally By punching flywheel matal Tight sgainit the
wather at several pointe. 1t s useally necessary 10 avill

wnall holle (1B s o wnalier) ot the outer adge of e
wither 1o DariL QELENG & POV 200! undeines™ 1o pvy
1ot The hole s dedled only sightly desped then the
thicksess of e wather 50 moid ramdwing more metal
han meceibany

2. Befors inmtalling rew wmher, sorape outer adgs of
wathar tecess whers matal wis punched againmit It 50 ™ew
wanhar may ssat Tully sganst recwss Bottom, If waher doss
nct et fully, forked rod is ot Ekely 1o hawe necestary
chesrance for wde play,

LAPPING CONNECTING ROO RACES

1, Connectng rod lower races That ame likely 1o clern up
Within the range of oyersize bearing roflers and are other-
wise in srviceable condition, hould De roed and sred
with Conmecting Rod Lapging Asbor, Part No. D5740.36 o
hown in figers 3.37,

2, Tern lag in lathe 21 150 30 200 rpm. Adust lap by
mesns of sdpating sut 10 & Sagging But free §it in rod race
Clean L Defore unmg, then spply fine Moping compound
No. 220 grit grinding compound miixed with ol 1o lep.
A loow lap will “bell mouth” bearing race 10 it must
be fuept sdjpatod 3t ol times, To avoid groowing or tapering

1, Crank pin nut 5 Pinion shaft nut 10. Crank pin
2. Left fiywheel 6. Right flywheel 11. Coank pin key
3. Conneciling rods (one 7. Pinion shaft 12 Sprocke! shaft nut
forked, one single end) 8. Pinlon shaft key 13, Sprocket shatt
4, Bearing rollers and relainers 9. Cranik pin nt 14. Flywhwel washer
15. Flywhael washer




LAPPING ARSOH IN LATHE OWUCK

Figure 337, Lapping Conmecting flod Bearing face

lapped wrface In rod work rod back and forth the full
length of The lap holding rod s mesr tace end as poseible,

3. When rods are Lapped true and ol traces Of pit marks or
grooving are cleaned op, wash rods and blow dey. Surface
hould Rave 2 30ft vedvaty appearance and be frem of shny
wots.

FITTING ROD BEARINGS

Oversize rotlers are avallable in 0.0002, 0.0004, 00008,
0.0006 st 0.00%0 In. oversize.

There are two ways 10 determing which oversize rollers
10 w30 thal will result in properly Ntted bearings If ap-
Pphad corectly,

1. Use & micrometer %0 mesiure the outside diameter of
the crank pin at it center, Use an inaide micrometer of
telescoping hole gruge 10 mesure the leaide dameter of
the rod raoe. Subtract the Sameter of he crank pin from
the inside Glameter of e bearing race. Subtract from this
figure the mandentl sllowunce for beering runsing fit dize.
This answer, Sivided by two will give peoper roller sae. To
find owertize ambunt of besting subtract frem thia figure
the dameter of & suandeed raller,

Laamole

The rod bearing race messures 1 6263 in. after lapping and
rwing. The crank oin is sightly worn and messures 12485
. Subtract 1.2485 in. from 1.6263 in. The answer, 0.3778
I, repcesents the diameters of both rollers {one on each
side) plus clearance for rumaing it Subtract misiman
clagrance for running fit 10.001 ). The amwer, 03768
in, s then divided by two to get the diameter of sach
Owertize roller, B this case it would be 01884 in. To find
how moch overvite sach 1oller must be, subtract from this
figure the dismeter of & ttandaed roller, or 01875 in
RAollers must te 0.0008 = ovensize

2. lestall any new set of oversize rofers to Dearing
TACeS and pOSItion on crank pin. Slip rods over bearings.
1 they will nct g, It Is obvious roffers are too large and a
smaller sl mus! be tried. If they fil and spin treely, in
A0l & farger sat of rollers. Try varlous roller sizes until
1he rods will turn with a vecy slight drag. This is a plug
fit. Determining running Mt is merely a matior of subd
tracting one balf the desited running NI clearance
00075 in) froem the rotlar slen,

it may Be onsior 10 GauDe & Dleg it as folowy:

Fit any size rollers In0 races. Position Deariags in rods,
Support rods and bearings with left hand. Deop crank
pin (not attached 10 flywheel) thiough crank pin hode,
Pleg it Mas been achieved when crank pin will slide
slowly through hole from its own weight. Running fit is
then determined by subtracting one half running
cloasance from oversize of roliers 1o make plug M,

ASSEMBLING FLYWHEELS {Figure 3.35)

1. Wipe all tapers perfectly clean and free of oll. As-
semble sprocke! shaft (13 to Wt Nywhes! (2) See
“Engine Specificaticns™ for proper 101que. Assemdie pi-
nion shaft (7) and crank pin (105 10 right Nywhee! (6) mak-
Ing sure that keys @8, 11) are in proper position, See
“Engine Specilications™ for proper lorque. Check 10



Figure 3-38. Squarmg Fiywhee! Facm

make sure oll passages through pinlon shafl, right
Bywhee! and crank pin e Clea by biowing compressed
alr int0 hole near ond of pinion shatt.

2. Positon right fiywheel smsambly in vise, crank pin up
Wite cank pin tager chaan, Sip bearings and connestiog
rochy over crask pin with forked tod to resr cyfinder, Wipe
Crank pin Bole in laft Sywhes!l clesn and dey, Install left
Nywheel and tighten nut Iightly. Hold stee! straightedee
slong outer face of whwel riems ot 90 degress from crank pin
M thowm In figare 338 Tap cuter rim of top whee! until
wheelt are concantric. Tighten nit, recheck with straight-
edge ot frequent intersals, Use woft metal hpmmer to
resign abwels. To prevent Sywheel msembly drom turming
in vise while tightesing nut, insert 3 rod § in, long and
sbout 1/2 in in dismeter through holes in fiyntwels and
betwesn vite joma 30 that rod bears againet some part of
the vie

3 When nut s fairly tght inatall lywheel sssembly
in Fiywheel Truing Device, Part No. 606030, Adjst 40
centers e soug. Whaels must tm freely but shafts may
ot be loose In centers, M fyadbeel assamidy s either
loose or squesred, INGCHon will not ndicate scourately.
Adust ndicators o take reading & near 10 Mywhee's s
postibie, 10 polnters read st about the middie of the scales,

4. Turn Nywhee's siowly and observe the movement of
ngicator pointers. Movermant towasd flywheels Indicate
hgh points of shafts. Find highest point of each shaft
and chalkamark llywhee! rims at 1hose points. Remove
fiywheel from stand and make comections as follows:

5. See Figure 339. Fiywheeols may be owt of true thvoe
ways, A B and C, or a combination of two of the thwee
ways.

6 When wheels are both out of true as Indicated in “A"
tighten a C clamp on ries of wheels opgosite crank pin and
Rghtly tap the rim ot the crank pla with ead or

HARDWOOO WEDGE

Figuee 3.39, Correcting Flywhee! Algnment

7. When whwels are Soth oot of troe = Indicated o “B."
drive & Nardwood wedge Detween the whesls oppesite the
crank pin snd Nghtly 130 the v Nesr the crank pirg with
it

B When wheels arw out of true s indicated in “C"
wrike the rien of the wheel & Sems Blow a1 sbout 50 degreed
from crank pes on Mgh sde (1ee figure 3-40)

9. When wheels are 0ut of trem n 3 comBination of sy of
condtions shown, correct A or B fust, tapping rim of
offenging wheel anly, and then correct condtion C

10. The nember of blows required and how hard they
should be struck depends on how lar shalls are out of
true and how Sight nuts are drawn. Never sirike wheels
noar crank pin. This could result in a beoken crank pin
Newver hil on the pinion side.

mallet

Fogorn 340, Trwing Flywhesls om Truing Stand



11, Readium cemtery, revolve wheels and take reading from
Indicator. Repeat truing egeration umil indicated run owt
does not excesd 0001 in. (each graduation on Indicasr 5
0,002 n.),

12, 1f i1 s impossibie 10 true wheels, check for 3 cracked
fhywhesl, damaged o sniarged 1apered Role, or & 1procket
o pinon shalt worn aut of round at surface where indica-
tor resding B Deing 1aken, When wheels are true, position
i vite and deaw coank pin s very tight uing Crank Pin
and Flywheo! Nut Wreseh, Part No. S5A641, Use torgue
wreench 10 firsh tightening 10 200 foibs torgee. Oheck
connecting rod sde phay Wwith thckness gavge a shown in
figure 341, If it i greater than 10lerance shown in “Engne
Specification.” draw v ok pin nuts until wighin toler-
ance, Insetihcien! play between rods and fiywhee! tace
3 caused by one of the lollowing conditions:

2. Flynheols and crank pin smsembled with o on apers
o suts overtightened Disstserndle, clean, rexssemble.

O New fiyaheol waihers intalied and not fully seated.
Dissmsernble, impect, replace deepest seating Mywhee! o
exchange crank pin. As Nt resorr, gring down width of
forked rod.

G. Taper holos eciarged a3 & resull of having Doen
taken apart soveral timas. Raplace DOIh Mywhesis

d. Cracked fiywhoe! at tapeced hole. Raplace Doth
fywheels.

I tides of forked r0d are growund 10 gt deswed Clearance,
backs of bearing retainess st be ground down o remgn
rarrower than wideh of female rod

Alter rod sidepley s cheched and adjested, crank pin nut
tightened 1o ipecified torgque, and lock place and srew
matalled, sgain recheck whee! trueneis on treing device.
Correct any runcut s above.

OO

Figure 342, Main Bearing Lapping Took

TRUING AND SIZING PINION SHAFT MAIN BEARING

Belcre fizting new pinion et man bearings, lap bearng
Moe In crankcawe 10 ok 1 and remowe Lraces Of wear
thoodder at tides of rofer pathi. Using Crankcase Main
Bearing Lap, Part No. 967 10-40 consisting of lapping whaft,
handiie, lapping artor snd guide sleeve (Tigure 347

A race that s worn beyond mits of oversize Dearings muit
be replaced. To remove worm Deanng 1808, remove Two
bearing race lock serows (16, figurr 3-31) feom inside of
case. Hoat case 10 275 « 300 degrees F. Meating expands
case and makes i1 possibie 10 remove Dearng race uiing less
force, Press woen race {17, Sigure 331 out and new race in,
New race et De lapped slightly 1o true and align with left
case Bearing, ad 10 AMain 2 si2e compatibie with roller
G204 aviilable.

LAPPING ENGINE MAIN BEARINGS (Figure 343

Secure night and left crankcase Dalves with three crankcan
stud bolts [Sop center and botsom left and right), The
sorocket thaft bearing outer races and large soacer et by
instalied o left crankcane



Figure 343, Lapping Pinion Shaft Main Bearing Race

Assemble Nopng wROr 10 lapping hande and msembie
Pede sloevr 10 sprocket shaft bearing Bushing, Sleeves for
Wit with tapered Bearing. are msembied 1o case with twar.
s and small spacer collar. Turn tieeve parts Snger tight,

Insert lag shalt with ardbor assemibled thiough Sinon Beer-
ng Bushing and inte guide deeve. Tighten srdor expention
Collars wamg 2 length of 5732 in. rod o spesner until arboe
bepnt 10 drag. DO 50t afjust arbor saug in Sushing or buth.
ing will “bell,™ 2 condition whers hole it larger ot ends than
it is i the cener

Withdeaw arhor far snough 50 coet Sghtly with fee lipping
compound. Do not apply & beavy coat. Repostion lap n
buahing and turn handle at moderate hand speed Work Lo
back and focth in Buthing as It is revolved 10 avoid grooving
and tapeting

AL fregeent intervaly, temove Wp from crankcase, wash and
mapect tushing Lapping i1 completed when sntire bushing
surtace B & dull, satin finkh rather than » glowy, smooth
appesrance, I necessary, thnh off lap in cleaning 1olwent,
a dry and agply Tresh, light cost of fine lapping compound,

FITTING PINION SHAFT BEARING

The litzing of pinice thatt bearing is done ,m much the same
way @ fting lower rod bearings (e “Fitting Rod Bewr
Inga™). A plug 1it & finst determined usang the pnion shafy
that will Be wand on engine being overhauled, or spare shaft
of sxactly same side. When 2 plug 1 A been found,
pinion shaft will enter bearing slowly uoder iTs own weighe,
will tern with only & very light drag and will have no
percegtitie thake

A running fit ik determined from 2 plug fit by wbtacting

one Dalf the deited rumning it Searsnce from the site &
the plug 11 rollers.

Exarrgie
Running 1 clearsnce is 0.0005 10 0007 In. loose. S
“Ergne Specificetions,™ Section 3 If & plug Bt we

ahveved with 00006 in. cversize rollers, wbtrsct o
Rt running it clearance from plug fit roNer oversize. U
figure tepresenting middle o eversge of tolerance 1pan
0.00075 or 0.0008 in. One half the sversge of toleranc
00004 In), subaracied from rolher oversize (0.000€
in.), indostes that 0.0002 in. oversine rollers showld e usec
10 produce & soitabie ruaning fit.

Oversize roflers sre avaiabie in 0.0002, 00004, 0.0008
0.0008 and 0.001 in. sres. All catoulations should thereforn
Be made 10 nedrest availadie even numbered sure, In the ex
ample abowe, it would be possibis 10 aristranly decide upor
Q0008 in. s » running £t rather thae the 0.0008 in, i
deseed, Final decihion would mt largely upon intended um
of matorcycle, For hightpeed work, the more fres fit woulk
e Stter, while the closer tolerance is suded to road Gee o
overage speeds. This comsideration may be made in fitting
ol tolerarcm.

All fitting muat Se done with bearings that sre clesn anc
dry, Olled wrfsces will take wp 10me cearance and give 4
falee reading.

FITTING SPROCKET BEARING

I fhywhesl end play i withe tolecance and I} Timker
tapered rofler Dedrngs and races Past viswel check and hawe
DO aparent weie, the samy st may B relmtalind. Make
certain ol parts of besring are inttalied in exactly the tamd
order they wete removed. |1 sny part of besring sstembly
 worn, snlire ssembly should be replaced.

ASSEMBLING CRANKCASE (1 e 201

Install Siywhee! tide cuter tate 3nap ring (12) in cate. When
propedy intaliad, ol hole s tnep ring groove will be cen-
tered in 4040 1ing gap. Use atbor press and Outer Race Pram
Plug, Part No. 9710457 to press outer race parts intg
crankeste Dashing one o 3 tme, Press the races into the
cate, oo from each sice, with the widett ends outward to
maich tapet of bearings, Be sure sach race botioms on the
nap ring,

Position Mywhes! astembly, sprocket shatt up, in vise with
copper jaws. Prest bearing (10} on sprocket shaft using
Bearng Installing Tool, Part No. 9722656, Sprocket shah
spacer MO06-00 may e meadnd with bearing instaiing tool
o hown In figure 344, Press the parts on waing speoche
haft 19008 a5 2 presuing 1000 ondy. Turn toal screw onta
sprocket aft Pvead and tighten securely, Remove tool
and dip the beating, small end up, over sorocket shafy,
STAing /1 squarety. Install the small besting soecer |10 and
100 Seeve and premt Deaning sgeingt flange on Mywhesl



Figure 344 Presung Bearing on Speochet Shaft

WG e 100! a5 Pown 0 Tigure 344, Ship crankcase halt
wiih Ouler race Darts instalied, ower Thalt Ship Dearing aver
1004 sorew, sl end down toward Dearing inmer spao
Position 100d sleewe and turn o0 driver. Tum deiver down
2Pt deeve pressng bearings tghaly sogether a8 thowm in
fgure 345 Bearings must be tight sganst the bearing
APACHT 10 provede correct Dearing Clasrance

Before Joosening 1008, chwck to s that The Dearing » mot
prefoaded by shaking crankcase half and fesling for 2 slight
moent of play of crankcme hatt on bearing. Note thae if
there s no noticestie shaks or If Nlynhesd asembly dom
not rotate freely in beang. disatsemble bearng and acd
s 0000 vwm, Part No. 2374155, on ooe side of Inoer rece
soacer (10, figere 3-31), Ags insall Beating with ool and
rechack for sight phay In Beering

Remowe swenmbly from wire and insall bearing wather (8),
bearings {4) and bearing wanher (33 on pimon shafy, Install
new 1pwrad Jock ring 13D on grooes in pinion thaft, Slo right
cme At over Besrng and aganat eft cane hall after appiy:
NG 2 0oat of non-hardening gecket sealer 10 parting swrfsces,

See figure 300, Algn case halven and tap orankoase STty
(8] %0 holes. These two studs properly akgn the cose
halves and =ust be imsatied before remening studs, Stan
muts and tighien untd seug Assemble remaning sTueds, Bolty
od nuts. Tighten nuts on studs 1o 12 10 15 fribs torque.
Taghvien nams on bolts 10 22 1o 20 f-ibs 2orque

Check exadt amownt of Bywhesl end play wizh 2 dial n
dicany % directed at ™ beginaing of this Secton 10
desstming f within specilied Emits. See figure 348

Inalall spaces (B, Figure 339) in seal (7). Press seal (7) I
20 crankcase with lip toward outside (See Figure 3-31)

Install compansaling sprockal shall exlension, ses
Section 3, "Ceanenal”

NOTE

Compevnsating sgvocker mus! ¢ algoed wilth rear
sOroche! Ihrough use of cormec! Ibickness spvocke!
$pcers. MeMod Lfor cheching and delermining covrec!
spucer Ihickness /s given in Section 2. “Orive.

Figorn 340, Prowing Fiywheel into Crankcass

Figure 346, Owmcking Flywhes! End May

3228



CARBURETOR
DESCRIPTION

The Kelhin carburstor it 2 horlzontsl, gravity fed type with
8 flcat operated nlet valve, 80 scoelerating pump, & hrottle
100 sorew 107 low ife spoed adpstment, ang choke system

with a high e 1peed adjustment

The Nigh idle speed cm Operaies in CONNCUON with the
choke 10 progressively ralse the idie toeed a5 the choke disc

cloant.

CAUTION == This carberetor has been designed to con-
trol exhaust emissions. Any cardureter
moditications or adjustments other than
specitied in this section may be in vicla.
tion of Faderal or siste reguistions,

FUEL SYSTEM

2 Limiter cap

10, Theottle wop screw
17, Throntie lover

41, Ovokx plate

A2, Cooke lewer alt
43 Mounting fMange

45, Rocker em

45, Rocker arm spring
47, \samrmedate lever
43, High idle cam

3 Mgh idie sfpnting sorew

&4, Accelerating purnp lowet

1 Migh idle adjusting screw
10, Thecttie siop screw

17. Throttle lever

48 wWgh idle cam

Figure 347, Coartburetor - 1880 and Later

2), Indes valwe
23 Float
28 Floet chamber

Figure 348, Fuel Supply System

Figere 346, Carburetor - 1979 and Earlier

Low Speed System (Figure 349

The low speed system functions a1 idie, Jow and inenme:
date speeds when the theottie vatve & clomd or only par-

OPERATION tially cpen. Fuel it fiess metered at the main jet (28] and
e 4 meteted 2 second Teme o it Hows Brough the low
Foel Supply System (Figure 348 speed jet (25). When the theottie valve & chosed, Tusl flows
Into e ventur almost enteely through the ke port where
Fuel feom gas tank passes through indet valve (21) isne Noat It % metered by the low tpeed mixture screw (170, A the

chamber (29]. The fuel entering causes thoat (23) 10 rise Srottle gradually opens, fudd Nows Thiowgh Dypast e
unal it shuts off fusl valve, Mopping Now ot 3 level pee-dle- Sage 20 The hised tube portion of the low speed et (280

berrmned by Sost lrwel witing

whate 11 muses with the alr fromm the low tpeed 3 patiage,

Ay



Mig-Mange System Figure 350y

As the theottie valve Opens, the sdge of the theottie valve
pataes the midrange port. Fuel in the bypets pastage o
Grawn Dy MMgRTve presire in The veniurs, metered by The
midcange jt and discharged 090 the venter! feom the mid-
raOge port.

Migh Spoes (Main Metering) System (Figure 348

The main metecing vystem Sunctions when the throtthe vaive
0PNt patt Bhe midrange tyttem. The fusl metersd by the

9. Umiter cap (1978 t0 1979 models only)
12 Low speed mixture screw

25 Low speod et

26 Main pet

Figure 349 Carbureter Low Speed and Maie System

T
MIDRANGE &T

WIDRANGE PORT

Figure 350 Md-Rangs Syiiem

main ot (200 antars the bleed tebe portion of the man nox-
e whare it mines with gir from the man et sir fpustage.
This Seel/oir mixture i then dicherged nto the weriutl
from the man sozzhe,

ACCELERATING SYSTEM (Figere 351)
The asccelerating pump tyttem wies sucdden throtthe open-

ings bapid sccelerations] te quickly inject fuel nto cerbu.
retor 10 peovide axtrs fuel for smooth scosleration.

Figors 361, Accelerating Syviem

origingl postion and & new wpply of fusl fiows in under
diaphgram for the next scceliration.

CHOKE SYSTEM (Figure 3445

The choke system is composed of 3 choke plate (41) and
& high idie cam (45, The choke is manually set by pulk
ing choke button out. By adjusting choke dutton, choke
valve and high idie cam can e positioned either com-
plotedy closad (hlly choked Ao cold enging), parisity
open, fully opes with fast idie, o¢ fully ogen jolf for warm
onginel

o the choke knob i putied out. The choke knol has fowr
operming postions. In the Yt position (chake knob i the
way in), the choke plate it hully open and sngine operates
at low idis wpeed witing contepiied by throttie 180p sorew
(10). When choke knob i pulied out 2o Srit detent, choke
plate remaiss fudly open and high e com (48] moves
theottle valve [0 high sdle position. This seering o control-
e by wcrew (30 At the second detent, choke plate s hatf-
clowd and theottle plate opent mong, With the choke but.
tom pulled af e wiy out, choke plins i fully closed for
ool engre Taning.

The choke plate It spring loaded 10 permit the engice to
contines 1o tun sfter cold Marting without the seed 10 Suth
he chofe hnob in until the engine DS 10 warm up,

Carturetor Adjustment (Figure 346 347)

CAUTION « Carbwsetor madifications or adjwstments
other than wpecified in this sction may be in viclssion of
Fodersl or vtate reguletom.



The carBuretor s Deen adiusted ot the Tectery Tor mani
mum perdormance snd mnimum smimions of Bydrocarbomn
0d Carbon ManoiGide.

Low Speed Mixturs Adjoatment
(Y979 and Earlien)

NOTE: On 1080 and [atev mOdels, Ine kow spoed mvxiune
15 sef ar the factory and sealed.

In normal servioe, The fow peed mixture lissser cap (B)
$oud not be removed. Low sgeed miture may b adjust:
od within B limited range of the cap if necssary,

1¥ the lrminer cap has Deen removed and \ow 1Deed mixture
ahered, proceed s oo

Caredully tum low speed mixters sorew [12] o8 the way in,
chockwise, wntil jutt sested, Do not overtighten, Back screw
out 10 specilication found in figure 352 With screw in this
POUDON, NSl Limiter cap (9] m contrad postion on sdjuat
Ing wcrew,

WiIn 1he engiae warm and the choke off, adust! the
theottle stop scrow (20) S0 that engine idles at 800 rpm.
Turn the Smiter cap () clockwise for 3 noher mixture,
cownterciockwise 10 & waner mixiure, The mixture
should be adjusted 10 the leanest setting that results in
8 smooth idie,

Flacheck slow idle speed setting and resdiunt to 900 rgm ¥
PeCeisary .

Mode! Cartureter Part No. Turms Open
FX 1200 2048878 18
FLM-1200 2745778 s
FLM.B0 2745678 34

Figure 352, Low Speed Mixture Screw Setting

Slow and Fast idle Speed Adjusimants
(Figure 348, 347)

Wah engine ot normal Operatng temgerature and choke in
Rully ogen potltion [choks knob 3B the wary inl acust theot-
e Nop sorwwr (10) 30 that engine idhes a1 800 spen. Pull
chole knob out 10 first detent position (choke plate Sty
ppen, fnt idle cam consecting teostle thaft lever), Tuen
prew (3] o of out, | required %0 Sot engine Rt ills M
14900 rpen, With choke knob all The way in, recheck dow
ISe 100ed.

DISASSEMSLING CARBURETOR (Figure 353)

Gascline Is axtremely Mammable sad Nghly explosive
under certain conditions. Do not smoke of allow open
m‘ﬂ”““ummm

Ramove av Claanes avsemishy .

Tum off gas tank wabw end diconnect fusl Sne 2t cabo
rever. Dusconeect theottle wite and choke ‘

i
i
!

and O-ring (30), taking care when lifsing off houting 133
cnch spring 321, Be careful Aot % Gamage housing gaiket
srface 10 prevent Tuel leakage when reasiembling.

Diastsemnibie Noat chamber 88 Sollows: Detach Hicat chamber
(29) from Dody by removing thiee sets of Screws and wanh.
os (34), Remove sorew (00 which retaing flost gan (5} and
remmow flost (23). Sip inlet valwe (21) off metal e on
floer. M meeded, remowe oip (22} Som indet valve {2)).
Taks care 0ot to dmage robler mesdle portion of inlet
vitve. Be carelul 20T 10 damage pump Aolzie and overflow
pipe which are tullt 0o the Nogt chamber, Remaws skt
{28) Hom dot o Most chamber wall,

The removel of the Soat thamber wil sliow pump rod (7)
and boot (8] 1o be remaoved,

Disatsornide cortureior Body a8 foliows: Pull plug (27) eut
of 1be sbowe fow wpeed et (28] Usscrew low speed jet
(25) end main jot (264,

Remeve ot (191 and washer (181 Pull theottle jever 117)
nd spring (16) off throttie vhatt,

Rermowe limiter cap (5], Remove Srottie miop sorew {10}
nd low seed minture sorvew (123 dong with assocated
soringn (17) and (13, respectively, Memowe wmather |40}
d Oring (39,

As reguited, remove Ivackets (21 and (15) by removing
sorews and wathers (1) and (14),

The throttle valve assembly (shalt valve, plade and
ansocinied parts) usually are not disassembied. These
parts are matohed o the individual carburelorn duning
manuisciue. In DO Cases, SCrews SCuring plates %
shalts have peened ends. the threads of which would be
Oestroyed If screws are removed. The Bypass hole was
Ppoaitioned precisaly 1O MAICH |ip oF vaive A3 worid Do
changed i taken apart and reassembied. If problems
arise woiving these sssemblies, the complele car-
Buretor s usually replaced.

This comgpieies disassembly of carburelor. Clean ang
Inspact Detore reassambling

CLEANING AND INSPECTING
CAUTION

Never sctape carbon deposits from carboreior parts
with knife o other stesl insirgment. Also, do mol use
wires or drills 80 clean small holes. To do 50 may cause
burrs or change hale sizes. This is particularly impor-
1101 10 Observe whan Cleaning et openings.
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Serow and wather 28. Gashat

Bracket 29, Flost bowt

High idle adpsting soew 30, Oring (2

Serew 31, Dvaphragm

Float pin 32, Spring

Screw X, Mouung

Rod 34, Screw and waster (8]
Boot 35, Screw and washer
Limter cop * 3B, Cp

Theoatle nop screw 37, Mom

Spring 38, Fiteg

Low peed mitere wrew* 39, Ocing *

Spring* 40, Wastwr *

Serew and washer 41, Choke plate {not shown)
Bracket 42. Choke lever thatt
Sering 43, Mounting flange
Throate lever A4, Acoelerating pump lever
Washer 45, Rocker am

Nt 45, Rocker arm 1pring
Insulator block 47, Intermodiate lever
Indet vabve 43. High idke cam

Qip 49. Snww

Float sssembly S0, Nt and waawer
Screw and mut $1, Intaks manifold
Low 1peed jot 52 Seal

Mai et 53. Camp

i * 1979 ana eartier

Slean carburetor body in solvent such as "GUNK™ 1o
remove vanish and carton slaing from foel and air
passages. Blow Dody dry with comprassed alr. Meverse
e Bow through sach passage 1o ensete removal of all
okt particles.

Intpect ol parts and replace any that aee damaped or ween.
The most important checks dee as foBows.

Check accaleesting pump. Irapect daphragm (31} for pin
holes, oracks or deformation and replace if meceisary, In.
oot rod (7) for bending and boot 18] for cracks, Asy dint
in accelerating pump pesage whould be blown out from side
OPPOSAe nozzke of check valve will clow making cleaning
Imgossitide.

Oreck for diet clogging owerfiow hose (37). 1 clogged, fuel
may 0ot Mow out and isstead 1100d engine, CluSINg Poor
starting.

Chock 1ow Speed muixtere screw (12) (1979 and eartier).
Inspect for Casbon 100QIng On 1ip and for damage %0
Laper Of scrow, itsell.

ASSEMBLING CARBURETOR (Figure 353)

Agserrbling e carturetor is esoantially the reverie of disa-
sembly with the folfowing evoeptions:



VALVE
FULLY CLOSED

w

062 10 04T
180 17 mem

CARBUSRETOR FLOAT GAGE

|
i

Figors 354, Carburetor Flost Ssttng

When atserdling the carduretor, use new gashets asd O
rings. Ohech and adjuie, 1 necessary, Noat level o5 shown
in figure 354, wsing Flost Level Gage, Pt No. BE752.77.
The adjusament is made by carefully Bending the metal tab
on e fioal, Check Hoat level while hodding Carturslor
80 1he Noal is in & vartical DOMINION &8 Shown in Figure
35

INSTALLING CARBURETOR ON MOTORCYCLE

Position inuletoe Block (20, Tigure 3531 and carburstor
on mounting wuds, Secure WATh nuts and washers (500
Tighten nuts 10 19 frdty torque.

Insert Bwotthe wire through siot in bracket [15) and place
throttle wire and ferrule end in hole n throttle lever (17)
Make wre wire is soated in groowe in thiottle lever.

Chack ogeration by twisting throstle control on handleber,
Throttie should open and close fully wish handisher grip
Movement

With choke lever in the fully open Dosition, attech choks
wWire 10 fevr. Ohech operation of choke knob and lever,

Attach fued lme From gt tank 10 carhurster wier. Position
overfiow tube (37) dommrmatd 3o any fuel overfiow will drg
away from hot engine, Open fusl valwe and check for fuel
loakage.

Adpit carbursior s described under "ADJUSTING CAR.
BURETOR."

Imtall ar cloarwe a8 detoribed under “AIR CLEANER ™



KEIMIN CARBURETOR TROUBLE OHART

Owvertiow

Check for:

1, Worm fust valve (21) or chirty fuel valve soat.

2, Impeoper fust lewel in tlost chamber (29),
3. Worn fioet (23) mounting tabe.

4, Worm Boet pin [5) of loose screw (8],

5. Damaged float chamber gatket (28),

0, Loose foat chamber screws (34),

Resmedy
1. Reglace vatve {21) or clean valve seat.
4 M*MG.WWMI.

5 Replace gankont (28).
6. Tighnen screm (J4).

7, Delormad Nost (231 7. Raplace Moat (23],
Idng
Check for: Retredy
1. Idhing improperly adjusted. 1. 6, Adius faat snd slow ifle spoeds,
b. Adjest low speed ile minture sOrew limiter Cip to
futl rich or Al lean Riwit. (Y379 and edrien)
2. Damaged low speed mixture screw (12, 2. Reglace screw (120, (Y679 and sarten)
3. Clogged bypass o e port. 3. Gean,
4, Clogged low spoed et 125), 4. Coan jot (26),
5, Locee low speed et (25), 6. Tighten jot (2%}
6, At lnaking into vystem, 6. Replace insulator Dlock (200 and sghnen sorews.

7. Excetsive fuel from acocierating pumg. 7. Check sccelerating pumg 1od (7] length,
Poor Fuel Economy

Check for Remedy

1. Adjunt fevel of tiost (230,
1. Fuel lewnl too high, 2. Cean,
2. Clogged bleed sutn, 3. Tighten.
3, Looss jets, 4A. Adust 1asl and slow KOk 80000s,
4, 1ding impropeely acfusted B. Adpost 1ow 3peed mixture cap within s imits

. (1979 30 sarien).
5. Chokr not opening fully £ Inspect choke and chck wity nd adjust of replace.
0. Dirty sir clogrwr, 6 Caan
Poor Accetestion
Check for Foprmuedy:
1. Cogged scoslerating 1. Cusan,
2. Damaged acoriersting pume disphragm (31) 2. Raplace diapheagm (31),
3. Low speed vysem improperty adjusted. 3 Adust low 3peed syster (1979 and earler)
4. Clogged low tpeed jut (28) or bised sube. 4. Claan,
S Fusl lew! 100 low, 5 Adjust leved of fioat (23)
Hard Starting

Check for: Re=edy:
1. Choke plane (41) st operating sropery. 1. Adjunt choks tywem,
2. Ganerally dirty carturetor, 2. Disssemble and cleen.
3. Loow cxrburesor mounting &3 [ mownsing nuts,
4. Foul owerflow, 4 fcat (23] and fuel vaive (21) and acdjust o

brapwect
repiace,




KEININ CARDURETOR TROUBLE CHART [CONT)

4 Cogged main et (26) or mais jet air patsage.

Poor Performunce On Rosd
Crech for Reomedy:
1. Idling imgroperty sdiursed. 1. Adjst ile.
2. Fuel owerflow, 2. Ioapect fioat (230 and fuel vadve (21) andd st of
reglecs.
3, Main e (29) locsened, 3. Irapect main jet 126) and tighten
4, Alr hoak in intake system 4, Oreck ar deanet backing plate end manifold
5. Faulty operation of scorlerating pump. 5. Correct rod {7) length.
0. Dirty of chogped Carbuseton of air cheanes 6. Oean,
Poor Migh Speed Performance
Check for Remvedy
1. Loose main jer (26). 1. Inspect main ot and tighten,
2. tmproper fuel level in float chamber (250, 2. Adunt ficat (23) mounting tats 4or 0orrect fuel bewel,
3. Dirt lodged i strpines i fuel tank, 3. Clean straner.

4, Caan,

Abogrmal Combiustion (Fuel Mistere )

Cheek for!

1. Generally drty carburetor,
2. Dirvy or clogged fusl line.
3. Alr making into system,

i

1. Dassenbie snd clesn,

2. Claan fuel Sine o repiace.

3. Check mounting nuts for Sightness or replace
insudaner bieck (20),

Lows of Power (Fanl Imputticent)

Orech for: Hermwedy
1. Clogged fusl Sne, 1. G,
2. Dirty fusl tanh. 2. G
3. Ar Seaking Into system, 3. Onech mounting suts 4o¢ tightress or replace
ansulator (201,
4, Accokerating pump not werking. 4, Papale and adpust
5. Clogoed fuel straioer in fuel tank. 5, Clean strainer,
6. Gereraly Sty carbureter. 6. Dismsernble and clean.
Lot of Power (Al Insufticent)
Check tor Rermedy
1. Dirty alr cleanes. 1. Cloan or regliace av cleaner sloment.
2. Throttie cable not working. 2. Chock Byotlle cabie ang adust of replace.
3. Cormect jetting for Nigh altitude cperation 3 Instal Mgh altitude kit
4 Loose jets. 4_Tighten jats.

GENERAL

The s cleanee conssty
batfie plate and cower

carburesce patses Seoogh the flter, A plattic foam slemens
2apn ar boree dust to keep It from snsering carburmor and
mpte

Remove sk cleaner cower and intpect Slser alement 3t leatt
every 1250 miles, or more often under duity wrvice condl-
som.



SERVICING AIR CLEANER [Figure 3561

Tho Cartuseton &M Cloanar (S 6QUEDed WIth & plastic foam
wlement which is oll saturated. To inspect and servioe filter
wlemamt (5), remove 3 socket head tcrews and washers ()
and 7). il e cheaner cover {3} off to release baffie plate
4) and Nilter slement (5). The need for servicing s indi-
cated by e appearance of the outside surtace of the fiter,
Filter should be cleaned and re-olfed if 3 film of drt hus
beilt wp cowenng the surface poces, o If light spots SHow on
the surface which mesns that dust is drying out the oll, A
diety, dark sppesrasce it normal, 35 long 31 pores in the
fiter reman opwm and covered with an oil film,

To chean filter, remove the foam slement from the wire
meth core and wath it in & non-Sammable petroleem sol-
went or detergent and water, Allow to dry thoroughly and
srturate with same weight off s recommended for the en-
Prw cankcaw. Apply 0l 10 ebement Sberally, working it in
until element & eniform i color Indicating eniform sature-
ton. Afser axoms ol has desined off, replace slement on
wreen.

INSTALLING AIR CLEANER (Figure 3-55)

Oneck Backing plate (14) gasket surface 20 make wers it s
flat. Auerble mounting beackets [13) 1o rocker arm covers
with botts (100 finger tight, Hold backing plate (14) in




Install sedl strip |6} on Bucking plate, Assermble Tilter
element (5], baflle plate {4), cover (3), screms (1) and
wanhers (2], Tighten cover screvws 1o 12 10 15 It 100 gue.

FUEL TANK

GENERAL

The fusl tanks aee of welded steed comaruction, Fusl tanks
are esnad 1O etist rusting However, when the motoccyche
is MOt operated for any length of time (0. over winter],
ks should be drained and the tank Interior Dathed with
an ol duel mixtwe of equal proportiond. The fusl wil evap-
Ofate Vaving & protective ol Tilm on tank wall

AEPAIRING LEAKING TANKXS

Marry tank leaks may be repaired with epoxy type maten-
als. Follow manufecturers imeructions.

Tenk leaks moy be ¢ wylded, gas welded or widered,
However, only firsa or persorms qualified to make such re-
Pairs Should be entrutted with the cperation,

WARNING — If ALL waces of fuel are not purged, an open
flame repair may reult in 3 tank expiosion. Extreme cau-
Hon in 2l tank repav is recommaended.

FUEL SUPPLY VALVE

The fuel sepply valve i focsted under e fuel tank, Gato-
ne %0 carturwtor is shut off when the handle & in a heri
sontsl position. Turning the handlie down 10 vertical poal-
Hon turmt on The main gascline supply: tuming the handle
S0 1O The vartical poution turma on the reterss wpply. Valve
should slways be in the off position when the engine is not

rusning,
WARNING

Always close valve when engine is nol runaing 1o pee-
ven! sccidentally flooding engine o surroundings with

HANDLE POSITION FOR
MESENVE SLPPLY ON

MANDLE N
OFF POSITION

HANOLE POSITION FON |
MAIN SUPPLY ON

Figure 356. Fusl Supply Vilee and Strsines

A fuel strainer it Tocated on top of e wpply valve nside
e fuel tank. Waen fuel flow restriction & suspected, re-
move hote at carburetor and open vaive 10 the reserve pos:
200 1o dran fuel in0 a suitable container,

WARNING ~ Gaoline it axtremely Slammable and highty
expiosive under certain condtions. Do not smeke or allow
open flame or sparks when refusling or mevicing e fusl
yitem

Remove fitting from tank, clean or replace woreen and fiush
tank 0 remowe all Girt, Befiore renstalling, coat Wesads
MWMWMTM.MM



TOOLS

Fem 1571687 a0d 1- 376" nuts.

§\ Used to line resm replacement
. rachar srm bushings (o cormest
. wiv

Part No. PBOE57 Rocker Arm Bushing Nsemer

Usad 10 sliw pimvon whaft gear

‘ caw cover Buthaeg

M oemer  sdaprter
0 for pudling parts from
4 amnall digmeter thalt

Part No. M58 29A Cylinder Base
Nut Weench (/167 =
Part No. 3563546 AN Purpote Claw Puller
e — P i Used in combisation with claw
- - ) < . 1 sulier for pulling cose fating
o : . Py Of D vt
L Use with standerd -

38" drive  socket

Part No. 94590 73 Cylnder Mead Dolt Socket
Handie {378 Square Deive)

Part No. 9563746 Wedge Artachenamt for Claw Putler

Float Gage Part No. $4752.77

Fer removing buthiogs and bearingt.
’

|< 

1

e

i

BT -

Fart No. DAR00 26 Sgerad E npamsion Resrver

Part No. 9576089 Dushing snd Bearing Puller
Tool Set (Raciudes ivees 1.2, 3, and 4] Inems
S 9S76-69), 6 9LIGGR), T (95770-69)
and B 9ST71.00) are sptional axtras




Special plers for removing and
mmt
N— o
9521540 Seall

9621649 Large

Part No. 9595233 Connecting Rlod Clamping Yool

Internal Lock Ring Phers

Four holes Nt clutch hub studs,
Four bolwe fit tapped holes n
chain dousng

Ahed 30 lmart pistons withl
compressed ringt 10 bore sire,

Chain Mouting Peller

Part No. S6XI3.51A Pinen Insermer Ring Took

For checking valve sest locs
2 ton, Tood comtats of twe
walves and gage having a 1tep to
show limeas 10 whuch walve soat
should e ground,

Part No, 86480504 Velve Seating Gage San

Part No. 96137.52A Frywhee! Sepport Mate

Used on sssembied orankoase
10 determning i & connecting
rod is out of True.

&

Part No, $9550-36 Vaive Lapping Tool

Part No. 9518080 Piston Squaring Plate

Jv-k‘ Used 1o check connecting rod

sigrment

Used o compreds valve
tptings  whils removing
or wnstalting vatves,

Part No. 95180 76 Special Pivten with P

Part No. $6600-26 Valve Spring Compesmsor




Part No. 96850-30 Flywhwel Truing Stand

Aligra plaion thaft main bear-
ing recn s well s lipping 10

=
M @ " —
= =

N Specel flanes with od
justabls  pletform  umed
with torgue wrench gurt
No. 9670547

Part No. 9679647 Valve Soring Terter

Part No. BE710.40 Cramkease Man Baaring Lap

Bench stand which smpidies
overhadd work.

Part No. S6815-46 Engne Repair Stand

Part No. 96740-26 Conretting Rod Lagping Arber

Used to natall and remeswe

C pinion gear

Range O to 100 feita (1200
Indbs), Used 10 nighten hesd
cylinger, mantodd and gener-
ator Dols fete) where & del-
inite, uniform tghanes
weciied. Also used  with

Valwe Spring Tester Fixture,

R, Part No. 0679647,

Part No. 9679547 Torque Weaneh

/ Used 1o Seck ol pump
ming conditions. Artaches
0 motorcycie. Gradusted

0-80 pounds.

Includes adapeer to m.
tach how fitteg 10 18
NPT thread ol pump
outhet

-

Part No. $6021.62 O Pressure Gauge




(‘7\,\\ Messures chan (25 VICUUM %0 For imsaling fiywheel assem
K\ .l) '> m“ m A
.- '/ - .h - ~

Part No. $6050 68 Vacuum Gasge, 30™ Water

' < > Used for tightening tend type
€« mwtal clampt o oil lnes. -

N~ Part No. 0722555 Sprocket Shaft Bleseing Too!

Part No. 97067 45A Mose Clamp Mien
For installing and nemoving Used to assemble camabalt
Timken boating outer race = needie bearings.
crankcrse.

Part No. 9718457 Timken Bearing
Outer Race Press Plug Part No. 9727260 Needie Bearing Tool

"t

Push Rod Adjestment Gauge, Part No. 443379
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GENERAL

SPECIFICATIONS
CLUTCH
JUDBR 0 n'b tn'aassenre vudensedns Dry-meitiple dise
...................... 206 fvibs rorque
Spring pretsure (total) ., .. ... . IS ARRT S 1 )
Spring adjustmsnt . . ., ..., 1-1/32 i, from spring collar
odge 10 outer disc surface
CHAIN
Typelprimary) .......ccouuvnn 58758 In. pitch, double
LOOSOORsSS .. ....... 1210 1816 in. slack {cold engine)
38 10 54 in. stack (hot engine}
MAINSHAFT MAIN DRIVE GEAR
Ovivegearendplay ... ...... 0. 00026 - 0013600,
Bushing camainshaft .. ... .. .. 0.00180.0032 loose
MAINSHAFT
Low gear end bearing
I houting .. ... « o« D,0013 in, loose — 0.0001 in. press
Onshetr ... .. c v oo+ 0001 ins, loose ~ 0.0007 in, press
Housing incase . . . .. 0.00086 in. boose ~ 0.0010 in press
Thied gear
o R N RS PV S 0.000 t0 0.017 in.
Gearonshaft .. ... .. .. 0.0012 - 0.0023 in. loos
OO0 I OO s o aih o vae 5o b e b e abnle Preas fit
COUNTERSHAFT
Drive grar e beating . . ... .. 00006 ~ 0.0019 in. loose
Lowges endbearing. . . ... .. 0.0005 — 0.0019 in. loose
Goarendplay. .. .ccvvvuvsnnnsan 0,007 -~ 0012 in.
Second gear
I U D s e st ole maias sl S bain 0003 0017 in.
Bushingonshaft . ... ....... Q.000 —~ 0.0015 in, loose
Bushingingear . . . ........ 0.0005 - 0.0025 n, loow
Low gesr
Buthingonshaft . .. ........ 0.000 ~ 0.0015 in. loose
Bushingingear . .......... 0.0005 — 0.0025 in, loowe
Shifer clutch
Lowmdmennd . . ... ..conuiann 0080 - 0,090 in
TR S ¢ v vivie v ay iy eoene 0.100 < 0,110 in.
[ «+. 0003 ~- 0008 in
SHIFTER CAM
[ R A A AT Y P o ey A 0,0005 — 00065 in.

DESCRIPTION

The transmission has four major assemblies: the clutch,
gear box, gear shifter and starter. Each is a part of power
transmission from engine to rear wheel or 8 means of power
control,

CLuUTCH

The clutch is made up of a drum or shell which is inte
gral with 1he primary drive chain sprockel and which
has inside a series of alternately positioned lined and
uniined discs. The linod discs are doweled 10 the clutch
hub which is kayed 10 1he transmission shalt while the
stee! (unlined) discs are koyed 10 the chuteh shell. Whaen
the cluich pressure plate is scated, a group of springs
press the steel and lined discs together making & noer
slipping connection batwesen the angine and trangmis-
20N,

GEAR BOX

The gear box containg & serles of gears on a mainshaft and
countershalt which may be powered in 8 slection of ratios
oording 10 speed and load reguirements,

GEAR SHIFTER

The gear shifter is a unit mounted 10 the goar box which
shifts the gear box compoments inlo desired ratios by
means of shifting forks that slice gears imo and out of
mesh along shafts,

STARTER
Eleceric starter motor and Bendiix type drive unit angages

a ring gear on the clutch. The primary chain transmits the
force theough the frant sprocket.

REPAIR PROCEDURE

When operating troubles develop in a trasimission compo-
rent, it 4 recommended procedure 1o first check the fol-
lowing adjuniments,

Adjusten Cuteh Control
Adjusting Cluteh
Adjusting Shifter Linkage
Adjusting Shifter Cover

“ N

-

a1



It the above adjuitmentt do ROt commect trocble, disisem
e and repair as desoribed in repeir sections. See “Locating
Operating Troubles,” Section 1, for sidh %0 degnosing
woubde. M i D01 necemary f0 femow tranimistion fom
enaasis 10 dismcembls Chetch, starter, tramamistion man.
shaft, ball bearing. main drive geer oll sedd or chuteh release
more quickly made if trassmestion unil it removed 10 bench
¢ descrided In following section, “Swripping Motoecycle for
Transmisgon Repeir,™

STRIPPING MOTORCYCLE FOR TRANSMISSION RE-
PAIR

Disconnect the battery cables (negative cable lirsh) 1o
avold accidental start-up of the wehicle and possible
personal injury.

1. Pemove itansmission drain phop and drain the ol from
Pe case

2. Remove 100t shifter lever and cover plate. Remove
Chain Housing cover, Remove COMPONSating Sprockot fut

3. Remove chach as descrbed v “Disassembing Cleach,

4. Remove mainshalt key. Loosen the five transmmession
Base mounting nuts. Remove the four bolts altaching chain
Pousing 10 ongine crankcase and four Dofts ARachiNg hos-
ing %0 transmission. Remove the two chaln housing st
ruls attaching starter housing 10 chain guars Remove
wires conneciod %0 starter 30lencid teeminals. Pull infer
chain housing loose fom malnshalt. Care must De taken to
b suse housing moves cut squarely as front end Is snug it
on shouldor of Crankcase, A3 housing is puted out, shake

i1
i1l
H
it
i
iis

:
Jh

i
185
|
d
i
i
i

8. On FL models, deconnec! 3peecomeler arve Calia
and housing from transmission,

9. Dasconnect noutral Incicalon swilch wire cap.

10, Remove redr Chals Connecting knk and chain. Remove
DOM which Secunss Iransmission %0 SUPPOrt Leacket On gt
side of frame.

11. Ramove DOItS and Cap Scrows winch SOCUN Maramis
50N Mounting plate 10 Chases.

12 Ramovn COmMpiets DANGMISION With Mounting pate.

Fill the Iransmission with 1% pints ol SAE &0 engine ol
Tighten the drain plug 10 12-15 1tibe torgue.

Reassembly is the reverse of disastembly with the followng
eNOPPIaNs

The four nuts securing the tranimitsion %0 mounting plate
25 well a5 T boft which secures tranemistion 8o frame wp
port bracket showid be et loow 10 facilitate sary Abgnmen
of the chain housng with engine crankcate and Irammason
ol

Primary chain case DoMs On engine and transmision should
e tightensd svenly to 18 10 22 fribs torgue W howsing
doet not Bind on tanamsission mainahaft or thoulder on en-
g crankcase. Fingl tightening thould start at three bolts
a1 engioe crankoase, then four Solts st transmisiion, then
four base mounting nuts and bolts securing trasdmiasion 10

hasss bracket

IMPORTANT
Aftor reassembly, chaim housing must be altight
Check using Vacuum Gage Part No. 96950

88. Aemove one of the four screws secwring the fron!
chain Inspection cover and in ils place screw In the
threaded fitting of the gage. Then, with engine running
check gage 1o see that there is a reading indicating 811
inches of water minimam. Perform check with vent host
from toe fitting Lo inner primary pinched cicaed with &
pliers. The reading shouls now be 26 inches of waler &
moee. A lower reading Indicates an alr leak Into chaw
housing either al gasket, solencid, starter shall, &
hoses.



CLUTCH

3
+

Chatoh o gear cladh due %0 dragping chuteh whwn shitting, the
following sdjeatments should be made i the order thown,

SLOT OFEN END MUST FACE
TOWARD INSIDE OF LEVER

Figure &1, Qutch Hand Lever Cable

Seo Figute 42 Move end of lever (T) 00 transemission for-
ward until 1 becomes firm, Indicating that all sfack in
he actuating Mechaniem has Doen Laken up.

Maoasure clearance as shown in Figure £2. If not within
this range, adjust as foliows:

Locaen contrel coll adusting sleeve locknu! (2, Figure
425 and tern control SOl adjusting slesve (1) all Bhe way
In1o bracket. Remowve chan housing cover, oosen

Chuich push rOd screw Jockaul () and turm scrow (3 out-
ward. Tum adiusting sleeve (1) Outward until proper
lover (1) chonrance is cbtained. Turn screw (5) inward un-
1 contact is made with push rod. Then back off 18 tuen,
Tighten locknut (4) and reinstall chals Rousing cover.

NOTE

A page for setling clegvance can b made cut of Nght
Saupe sheet metal Cuf & sinp 1376" wide and mocve
oV bwrs. Make 2 90° Sond abow! 14 inok from 0ne end,
Hock 15 Gape oww e clufch cable and between the
ManSMISSIon Nver and Ihe Lransmission Aower,

IMPORTANY

Chain Pousing must be alrtight with cover rein
SN0 — uSe MW COWYr GAsha! And gaske!
sealer

To disasemble cable from hind lever ot anchor pis, turn
seeve nto beacket (3) and remowe cable from side slot as

Ro-agjust cable and lever ()

dnc, Dics may e worn of oil sosked and in nesd of re-
placement or wanhung,

DISASSEMBLING CLUTCH (Figus ¢4}



Starter motor L RUR 8
e INCH CLEARANCE

1. Cluteh cable adjusting sleave

2 Sleeve lochaut

3. Brachet

4. Clutch push rod adjesting screw lock
& Clutch adusting screw

6. Cluteh spring adjesting nuts

7. Clutch relsase lover

Figera 4-2. Adpsting Clutch

44
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Figure 4.3. Remoring Clutch

1, Push rod sdjusting screw 6. Outer ding (prevsure 12. Cuteh hud
fock nut plate) 13, Cuted huds hey
2. Adjusting sorew 7. Swel dac ) 14, Boaring phate soring 13}
3. Speng tention adjutting &, Friction dise 15) 15, Bearing plate
st (3) 9. Outch thell 16, Boaring retainer
4. Soring collar 10. Cuteh hud nut Beft hand thd. ) 17. Bearing roller
5. Springs (30) 11, Hub nut lock wather 18. Hub nut seal

Figere 4. Clutch Asembly — Exploded View



Wemowe puth rod adjusting sorew fock nut (1) Piace a Tl
waather about 1/8 in. thick with 1.4 In. cutside dameter
o 38 . hole over the sdipsting screw (2), Replace lock
aut and tum down until three sgring tension adjuating muss
13) aen free. The nuts may Ben Be removed and the igring
oollarapringsouter diie assertly (4, 5 and 6) may be
wipped off chutoh b dowels snd sTuds as hown in figure
4-3. Do not Ssmsemble these parts uniess necessry for
W¥ing, swing coller or outer Shec replacement,

Remove steel dises (7) snd tmed friction Secs (8).
Ramove primary chan aduster
Nemove sngine CoOmpniatiog sprocket nut.

Remows chunch thell (D) commpentating sprocket and primary
han from dusch hub,

Pry Dok sar on Suteh hubs sut lock washer. Remove clutch
huty rut (900 wing Outeh Hub Not Wrench, Part No.
m:"muumwummmfmw
wanker (111

Remove chuteh hed {129 uieg Cutch Hub Pulier, Part No,
SERG0ATA. Turn 1000 conter Dolt back wntd puller plate
may Be Soped over clutch hul souds and 300nst ends of
cluteh hob ping. Securs puller plate with the three cluich
ring guide stud muts, Turs down tool canter screw until
chutch heb Drewks froe from gear box Salt taper. Remove
clutch huts key (130,

Cleaning and Inspection

Wath #ll parts except friction discs in cleaning solvent and
Blow dry with compreised air.

Examine Mriction disos for

1, Aglaaed werfece which may be recognised by & smooth,
whiny and somwtimes darkened sppesrancs,

2. Ween or grooved surface.
3. Lining worn down 30 1/32 in. or less.

4, Ol improgneted linings which will somatimes 2000
porry glazing,

5. Cracked or chipped finng

Glazed and oll 1osked linings may SOMmeTimes De second
tioned by soaking in solwants of variow types for sewenal
howrs, Blowing dry with comprested sir and roaghing with
medium coatse sindpaper. This procedute may not be we-
orishul Lecouse OF 1etained in pores of lining meterisl may
come 10 the wriasoe due 10 heat deweloped during normal
opeaton, Groowed Snings and excessively wom Soings
munt be replaced. Chipped or cracked Anings munt shio be
replaced. Badly glared and Burned linings are probabiy
beyond reconditioning and should e reglaced.

Steed disce Bt ace groowed or warped showld be replaced.
Depeets 1000l disc bulfer belhs with fingertip, If they do not

nap back in place, 10ning is worn and bofler smsembly suy
be replaced.

Oreck bearing race insde ciutch shall, If it appesrs groowec
or pitsed, the thell should be seplaced,

Revolve chutch hub roller beating. 1 it sticks o feels rough
inner Dearing 1ace is probebly getted and should e replaced
Disassombie cutch Mb at folkows:

Remove thees Searing plate 1pnngs (14), wip bearing plat
{15) off hobs piat aad remove besring retainer (18, If inom
race thus expoied Sroved 10 Be worn, replace hol,

Clutch springs occasionally set or become fatigued
specialy when excessive hoat has been produced by
Operating motorcycle with a slipping clutch. M this has
Been the case, o Il clutch discs ae In oo conditior
Dot It was not possidie 10 cbtain & suitable clutch ag
pestment, check clulch spring Mee lengtn. Also check
Spring comprassion using the Yalve Spring Tester, Parl
NO. W97 4AT. Sprng free length should De 14564 In
and compression lest shogld be from 30 %0 M ibs o
114 In. Replace sgnings nol meeting comprossior
specilications, those with a fes length below specifieg
tigwre, and those having compression Sesting 10 neal
low tolerance range Ngure.

Up type sal (18 should be mepecied and replaced If worn
or darmaged.

Assembling Clutch (Figure 4.4)

Apsarmble chuteh in sppvoximate order of dissstermbly.

Hparts 1,2 4, 5 and 6 have Been disassembled, presstem-
bie them on choteh hud i follows: Place clutch releasing
disc (8) on heb. Position sgeings (5) on piss and nuds,
Place speing cobler (4) ower springs. Note thet sted holes
e arranged o it fits in ondy one position. Turn adjusting
sorew lock et on adpasting sorew Uil haed i Hush, then
Serm into presure plate with 1-34 in, washer under nwt.
Ramowe i ssmmdly from bub,

Place by in Wot in mainthaft. Sip chutch hub onte shaft
Iratall new ol Wt = cluteh dub nut, Position lock wathe
followed by bub met Tightes ot 10 50 10 80 feibs torgue
Bend owar the e on washer muatching hob nct flat Gream
cuteh shell Bearing and imogl cluich shell

Eratall Bned and steed daos i Clutoh thell, stageering posh
ton of weel dsc tufters in key 2oty 0 shell, Make s
steel discy arw iontalied with side stamped “OUT™ facing

i

Oraw down stud nuts evenly untd disance from Back ol
pressue plate to front of clutch relesting disc is 11732 in

Make fingl adjustimenss 1o chetch i described in “Adjusting
Cluteh Foot Control, ™ or “Adjutting Outeh Hand Contrel,”
and “Adanting Outch."”



ELECTRIC STARTER

The Bendix type drive shalft and gear assembily, locsted in
starter  housing between Starting motor (Sgure 48) and
cutch ring gasr, provides tomatic means of engaging the
starter shaft drive pinion with the 1ing gear on the chytch
weocket for aranking the engine and for disengaging the
drive pinion feom the ring gear ater the engine ttarms.

When The strter motor i ot operating, the drive shaM
WOorm pision s daengaged from the ring gear. Whan the
semature shaft (1) pulls shifser Sever (2). Fingers on lever
engage groave in shifting collar (3] which forces pinion gesr
{41 into sngagament with cluteh ring gear (5). At the same
Ing the ring gear and cranking the engine. After the sngine
starts and awitch button it released, spring retum on sole
noid sthaft reters lever 10 that pinkon gesr disengages from
ring goar and starter mosor thuts off, There are matching
wpiral theweds on wtarter thaft 18] and pinlon gear 4} so
pivon will shidft if mating teeth do not line wp for going in-
to mash, M 1tartor button is not released after sngine starts,
pion gear will tumn freely by meens of overrunning clutch
(7) 30 prevent damage 10 starter,

OISASSEMBLING STARTER SHAFT AND SOLENOID
(Figure 46)

Romove s0ancid as follows:
WARNING

Olsconmect battery cables (negative cable first) 1o avold
wmu*nwmu

Disconnect Datery ground wire from Baltery terminal post.
Remove cover (1) and disconnec! wires from siarte: soie-
nokd Serminals held by nuts and lockwashers (23 and ¢

Memaove chain howsing cover.

Ovpress retainer cup (4), remave pin (5] from hole in phung-
o [11) ghafr. Remove wpring 05,

flemove solenodd attaching bolts and lockwasher (7} snd
waoer bar (B), Remove solenosd (13) with boot (D), geghet
(100, plunger (11}, and plunger speing (12},

Rotate starter shifter lever (29) end forwerd and dtangage
lever fingary from pinion gesr thifteg coltar (201 Pult pin-
ion gewr and shaft sssembly (14) from housing Note drive
e (28) will remain in drive shatt housing (291,

To disassemble pinion gear and whaft spseably (14), remose
thiust washer [15). Place ma (18) between copper jaws in 2
vise and umcrew from thadt which hus 3 left hand thread.
Remove pinion gear sxsembly (17). Remove lock ring (18)

10 sepmtate gear (100, whifter collar (20), and spacer (21]
from thaft (220,

To remove starter Strer dewer (25), i1 Is necestary 10 oithe
Temove inner chain housag (See "Stripping Motereyels for
Trasamisson Repek'') or remove oil 1ank.

Remove sorew (24) and lever (26) fom chain houting.

Romove slarter shaft howsing (28 from chain housing
studs a» ‘ollows:

Remcove starter motor and howsing as an assambly by
removing nuts and lockwashers (23} from chais housieg
studs. (See "Starter Motor,” Section 5)

Remove off dellecton (28] snd gear (78) from ssarser shaft
bouting (29). Needls Searings (300 and (31) sre pressed
80 housings at shat ands,

To service ssarser motor see Section &

ASSEMBLING STARTER SHAFT AND SOLENCID
(Figure 400

Agmmbly Iy ewsentially the reverss of disassembly exoept
= foliows:

O needis Sewrings (30 and 31} and repack with grease,
M reptaced, needie Dearing (31) should be gressed in flush
with outucls of housing. Fnion 1190, specer (21) and shaft
22} should be asembled with no lwication on woem
thresds.

Sxaft nut (16) thould be moured %0 Thaft waah Marley-
Davidion “Stud and Bearing Moust. ™ Part No. 9062677
aler cloaning parts with “Safety Solwent. ™

Connect batoery cable 10 longest slenold terminal stud,

CAUTION —1f cables are reversed, the 1olensid will semaie
in battery circuit,

ary



1. Cover

2. Terminal nut and lock washer &2)

3. Terminal mut and lock washer
4. Retainer cap

S Pin

6. Spring

7. Bolt and lockwasher (2

8. Spacer b

% Boot

10. Gasket

11, Planger

12. Planger spring

Figure 46 Starter Shaft, Howsing and Solnoid — Exploded View



KICK STARTER

DISASSEMBLING KICK STARTER (Figwee 4-7)
Remove kick ttacter sssembly from gear hox as follows:

Place of drain pan under transmission. Remove starier
pover nuts (1) and plals washers (23 Loosen cluich adpust-
Ing screw @, Figere 4-4). 1l tranemission i in chassis, re-
MOve SAUNCH Mwet $03 Mom laft end Of cluich release lever.
Remove exBaust pipe and olher components mounted on
Irassenission cover S1uas. Cover assembly with chuich re
leae Meved assemiiy s then fres 10 be pulled off mounting
Studs. WIH SLarter COv Mmoved, push 10d assembly (3) is
free 10 be pulled cut of mainshaft

Clamp crankahatl ) In vise, bend ear of lockwasher 15
sy trom fat of stanter crank nut (5) and remove nut and
lockwmasher (6 Remove starter gear (7) using the Marley-
Davicson All Purpose Claw Pulier, Part No. 9553548, I
pubier is NOt seaiiatie, remove Staner crank from vise, and
drive starter crank out of starter gear with rawhide mallet
Be suro 10 NOKS Starer crank and cover fom swinging
when shall is ree from Qear.

Wimn stacter gear removed, craskahatt (8] can be pulied
out of cower, Thrust washer (8] i instalied between starter
crank spring (10) and cover (11) with chamfered side of
wather 13cing sorng.

Ramaove nut (12) and jockmasher (131 and pull release laver
[14) from end of clulch release lever shan (15) using Al
Purpose Claw Puter,

Ramove retaining ring (18) and plain waher (17) from lower
onc Of radeans ver ahalt, which can than be pulled out of
GO, faaing reloase finger (18) and et washer (19,

CLEANING, INSPECTION AND REPAIR (Figure 4.7)
Wath all parss in 2 greane solwent and biow dry,

Iosart stater crankshaft in starter cover and check play. If
play is appreciable, press out bushings (20] and inatall new
parts. I tramsmiosion was leaking ol out marter crank, in-
sl mew off seal (21). Bushings are pressed in with outside
ends just Tuah with bushing boss and outer sueface of cower,

Bushings (22 andd 20) rarely meed replacement. However,
check 11 of release lover shalt and replace bushings
shake is considerable,

Check chatch push rod bearning (3C) 10 wear. Replace unit
that grinds, feels rough o 1oose wihan rotated.

Check cam piate and gesr pin on atarter gear (7) 10 De sure
ey we In good condition, sspecially i starer crank
bushings wore replaced.

ASSEMBLING KICK STARTER (Figure &7)

inatall refonse over SPaft (15) and release finger (15) in
Cover Wiy thrust wsher (19) Jocated Batwesn finger and
bushing (30, 859 plain washar (17) and retaining riag (16)
on end of shaft,

Inatall starter ceank apeing (10) and Dwust washer @) on
Sl crankabalt @) with chamfer side of washer facing
spning. Apply & Tm of Rght geease on ol sea 21) and
slarter craskshalt belore nataling. Install starier crank
pear, When viewing end of goad, noich on crankshalt &)
should be in 12 o'clack position and dowel pin gear should
be i 7 o'clock position. ingtall lockwasher 5 and net §5)
and lighten sut 10 50 to 60 fids torque. Bend tab on
washe! up apainst Tiat On mut.

Belore arser cover is imtalled, push rod astembly (31 &
imserted into cover, Iasert small dameter end of pesh rod
into manshate With ol singer (3A) in cover and using
puth rod a5 & guide, move cover assembly into place. Dowel
S0 On starter gear must clear fromt of starter crank Bop
{33). Tighuen all cower nuts (1) 10 13 1o 16 fribs toegue. In-
stadl stanter orank (BA) and 1ighten crank bot (0] to 26 to
30 s rorgue. Wind spring by tuming it with a plery
clockwise and hooking end onto starter crank stud (32),

Retill unit with 1.1/2 pints of same grade o uted in engine.
Adjust chaneh,
Adjest resr brake pedal,

DISASSEMBLING STARTER CLUTCH (Figure 4.7)



16. Retaining ring
17, Plain washer as.
18. Relsase linger "
19, Thrust washer .
20. Starter crank m
bushing () 2.
1. Oll st
22. Reloase laver 0.
bushing (upper) n
23. Release laver
bushing (lower) k-3
24, Starter cover gasket 33,

Figure 4-7. Kick Starter and Cuneh Relaate Avsembly — Exploded View

Pedition maimhalt geer (29) on thaft and check play. If
piwioully loose, replace buahing {31),

ASSEMOLING STARTER CLUTCH
Figute &7)
Coat gaskat (24) with gaskal sealer and position on

transmission case. Lutvicate mainshalt with engine oll
and slip spring 0 and mainsha® gear ower shaft

410

Bushing should be loose encugh on mainshaft 1o allow
Gear 1o slide under lorce of compressed starer cluich
spring. ¥ necessary, ine ream Dushing 10 achieve free
M,

Posivon starter chutch, deive I warter dutch beys nd o
sl remander of parts in revecte order of Gisassemibly.

Tighten aut (26) to 5O o 60 fribs 10nque,



TRANSMISSION CASE

ADJUSTING SHIFTER LINKAGE

FOOT SHIFT. The toot shift linkage normay requires
adpastment only 1o Compensate for wear or whan trans-
mission has boen moved. Only the shifier rod needs ad-
patmant to maiatan correct pedal position and prevent
merference with crankcase.

Remove cotter pin and chevis pin, securiag the shifter
£0d 10 the shifter cover. Loosen the locknut and adjust
the threaded ends on rod. Adjustment is imporiant, as
any intertevence will prevent full movement of o0t lever
and full engagement of shifting parts Inside Sansmis-
slon. Securely tighten locknut atter adjustment iy made
Reinstall clovis pin and colter pin.

ADJUSTING FOOT SHIFTER COVER. When it ks impos-
sible to anift mechanism into all gears, acjust as
follows

Disassemble shifter cover parts 1 through 12 a8 de
scribed in “Disassembling Shitter Cover,” see Figute
412, Time shifter notches as INusttated In Figure 414,
Loosen screw (14, Figure 4-12) and rotale sdapier plate
(1 vl timing nolch (Figure 4.14) in adapler plate,
focalod at Botiom of shifter Qear hole, lines up with
BOACH Datwann twO shifler gear teeth. Mase alignment
exact, then tighlen adapler plate bracke? screw to lock
In position. This adiusiment can be made with shfier in
any gear (Not neutrall

Assombio shflor Cover in roverse order of Ssassombly

REPLACING MAIN
DRIVE GEAR OIL SEAL

M Detve Gear Ol Seal Tool, Part No. 9508042, (Figure
4-8) enables remaving worn or damaged oil seal and in-
Maling new sosl withou! removing of Gisassembling
ranamasion. It may be c3ed On Iransmission rmoved
from chassls as well. TO use, tranamission must be &s-
sembled with the exception of cluich and tranamisison

sprocket.

REMOVING OIL SEAL

Sttt pammssion into Sow gear and lock reer wheel 1o
prevent garts rom tuening while disstsembiing.

Remove Inner pramary cower, Compantating Sprocket,
front chain, ShACh assembly, intar ritiry Case, itans
mission sgeocket and rear chain

Place sloeve (C, Figure 4.8) 00 end of main drive gear.
Shde DOy (B) over sheeve with body $109 rod Sownwasd,
Turn body clockwise untll siop Dears aganst transmis.
SiON Case or Mmounting plate. Holkd body in this position
and insert conter punch (E) theough oach of the three
holes In body and center punch oll seal as shown in
Figure 440

Remove body (8) and Sl & 352 in, hole Bheoogh matal
face of ol seal at each punch mark. Replace body and
Insert the theoe seXlapping screws (D) through body
and into ol seal. Tighten screws until body is against oil
seal

Yurn actuating screw (A) into body and continue turning a1
wown in figere 411 otd oll wal it frew, Discard o wal
and ol seal cork wather found behing el

INSTALLING OIL SEAL

Pemove burrs with sorsper from outer edge of o seal re
e I Wanemision whers metal wail taked 10 eoure seal,
Position new cork gabket,

Apply a light coat of Harley Davidson “Gasket ENmina:
v Sealanl” Part No. 9563377 20 the cutside diameter
of the naw oil seal. Coat lip of seal with oM or grease %o

prevent damage when inataliing

Figure 48 Main Drive Gear ON Sead Tool

a1



Figure 410 Inatalling OJ Seal

Insert sloeve T, Figure 48] 0 ol seal, Place sieove
and seal o0 main Stive gear with lip side of seal 1oward
transmission Case. Tern sedl 80 It will not stake at same
points ol nol! wis staked,

Place body on sleewe and tum actuating scrtow into
body as far as it will 9o without pulling body away from
seal install mainshaM cluteh hud nut and tum It in
againg! actuating screw as shown in Figure 40, Back
cut actuating scrow as shown in Figure 410, Back out
actuating screw untl body has pushed oil seal Into

412

Figure .11, Pulling O Seal

place and body is tight againat end Of lransmission
case.

CAUTION

Take care not 10 plug the oil hole al the base of the
recess with seslant.

Remove 1ol and stake case M0 ROLCHes i seal.

Alter sssembly s complets, check clutch control adjust
mert

REPLACING MAINSHAFT BALL BEAMNG

Trarsmission manshef! Dal Seanng @B, Figure 4-20) may
be replaced withou! retnoving Mansmission rom motor:
Cycie By waing 1he iollowing proceduse: Remove trangmis
slon side cover 24, Figue &19) a8 described in “Disas
samdiing Kick S:see.” Remove 1 through 5 in Figure 420,
Using & screwdriver, pry out Dearing shield. Use hocked
ond of Puller, Part No. 9585042 10 pull the Bearing oul ty
NGAPING Daaring Inner race wilth hooks On polier. Use
cantecing Dulton 10 avold damaging shaft. Cassfully tap in
naw BOArng using Care not 1O damage Dearing shield.



SHIFTER COVER — DRUM SHIFTER
EARLY 1979 AND EARLIER

REMOVING SMIFTER COVER

Remove tranamission from chassls as described in “Stripping
Mososcyele Tor Taasnumission Repair.”

Remove the 12 screws securing shifier cover 10 transmis.
sion case. Shifter cover Is mgistered on two dowel pins.
Two of the screws 8o axtes long. Notics that the screw in
hoM noarest the GOwel Din 0N Nght Side Of transmission i
voried 10 releve Qear Box heal expansion presswee. This
scrm must Do Installed In the same hole when as
sambiing shifier Cowr o tranamission oil may be foroed
imMo clyteh

DISASSEMBLING SHIFTER COVER
Figues 413

FAemove throe shift lever scrows (1), and remove lever and
bushing () anc dust shield (31 Remove fhve long shilter
COover screws (4) and one short screw (5) By removing nut @)
located on rear of adagter plate (18). The paw! canrier cover
(7, gasket @) and pawl camier (3 are Then feee 10 De 1o
moved. The paws (10 and 11), pawi springs (12, and pawl
Caerier springs (13) a%e under compnession and wil pop out
when paw! carier s removed. Remove adapler plase
Bracke! screw (14) and washer (15 %0 free adagter plate
(V6) and gasket (17)

Figure £12. Foot Shifter Cover — lxploded View

413



Remove sewtral indicator switch (T and washer [T¥)
from cover. Beod back ear on cam follower retainer washer
(27) and remove rexaioes (200, washer (21), woing (22) and
o Tollower (200

Romove cam shaft lock screw (24) from le!t side of
shilter cover joint face. Using & suitable drifl, tap cam
shaft (29) from cover. Tap O<ing end of shalt 35 Oving is
Bl damaged. Shifter cam (27) may Be lifed out of cover

Remcve cotier pin (28 from end of shifior shalt. Remove
shifter geas (29 and spring {0 from shaft and pull shat
[31) out of cover 32

CLEANING, INSPECTION AND REPAIR (Figure 4124

Cean ¥l parst sxcept gaskats (B and 17), and seutrsl in
dcator yasich (181 In greste solverrt, Clean swisch with
“Cusk' or solvent

Ingpect 11 of sthaft (31) In bestings (33 and J4), If there i
considerabie tide play, replace Bushingn. Pawd carvier tush-
ing 133 may be pretsed ot of Cacrier on arbor press
Shifter el bushing (34) is removed a8 follows: Theesd
68 . wp Into bushing sbout 1/2 in. desp. Remove tap
anvd haat shifier Cover around Bushing 90 sbowt 300 degreet
Ouickly repiace 10 and clamp 1ap handie In vise. With raw
hide maliet, 1ap cover naar Bunhing until cover & driven off
bushing. Insert new Bunhing with arbor prems of s0ft metsl
hammae and wood block. Be sure buahing shoulder i stated
gaimt cover

Intgect taath on WNifter gaar and cam. Replace badly wom
pares,

Insgect neulrdd indicator switch, Depress plunger in bae of
body. It should spring teck without 3 hind. If penel light
fally to Nght in nevtrel podtion, plunger i aticking, Switch
cannot be repaived, 1t matt be replaced. Do not e switch

S T 5 Pl AR
§ R e S FX TIWNG MARK
> - 3 P> . : =
FLTIVING |
NARK -

= - -

by DESSg curren! TWOUGR W WHROUT RevIng & AeulrM
ndeaton parsl [ight Dulh in the Croult seret

Impect ol wpringn, Impect tin of cam foliower (23) and
shift paads (10 and 110, M tigs are rounded snd wom, s
plece parts, To function propedy these parts muit have
rascnably harp tex

Inspect all parts gonerally for Cracks. Dent Dans and
any woar 2t would kmpair intended funclions, It hole
In paw! castior bushing {3J) & oloagated, bushing must
Do replaced or mechanism will not shift property.

ASSEMBLING SMFTER COVER
Figure &12)

1L i mecesiary 10 Ui Bhe shifter shaft (31) 10 e thileer
9oar (291, and the fier gaar 10 the 2am gtar on 1he thifter
cam £27). 11 this & not done correctly, it will be impomsibie
50 ity nse ol gesn

Note position of the timing mark (Figere 413, This is
the proper timing alignment

Position shitter gear (299 and 3oring (30) In Case, 50 side
of goar with timing mark Is toward case. insert shifter
54 [37) 20 parts are Wmed as shown in Figure 4-13 and
tap parts together, Insert cotter pin (28)

Instal shifter cam @27) In cover 80 Biming mark o shor
100th registers with liming mark on shifter gear. Sip oil
4l (28] on intee groove on end of cam shalt (25) and in
sart in Cover, pasSIng It through shfier cam. Securs
shart with lock screw (24)

Install cam fSollower (23), spring {22, retaning waner (21
nd retamer (200 Peatall neutrsl ndicator swineh (18)

(R T

Figure 414 Timing Shifter Notches



FPREE
i

{
I

2 Washer i5)
3. Shtt cower

5. Neutral indicater switch

i

i
H

3. Lockwasher (2)
10, Washes ()
11, Shifter shatt cover

|

i
9

CERBNEREENEBEFD
i
is

:

i
i
i
it

I

sgEsEREEn
11
i
23

Figure £15, Shifter Cover — Late 1979 and Later




washer [ 1) snd check to maks sere Button on shifter gesr
contacts plusger in Dine of swinch

Position cover (32) In viee with shittat mechaniam snd
upward. Place gaskot (17) and sdapler plate (M) owver
cover. Agply Harley Davidson “Lock N' Seal,” Part No.
$9625-77 and insert adapier Dlate bracket screw (14) and
washer (15 In hole directly above end of shifler gear but
00 not tighlen. Move Gear s5ft cam 10 sy position but
neutral Rock cam back and forth 10 make scre 3ping
toaded cam foligwer is seating axactly in cne of the in
dexing nolches, of “V's.” Bhat deleeming cam position
101 0no of the four pears.

Rotate adapter plate until timing notch (Figure 4-14) in
adapter plate, lockod M Doltomm of ANIMee gear hole,
Seas o with notch betwean two DOtom shitter goar
Toeth Maso alignment exact, then tighton adagter plate
bracke! screw (14)

Rotate shidper derum making sure that 3t esch index point
Bming notch oo sdapier plate sliges exactly Detween Teo
hifeer seeth, M slignment it correct, tghten screw (14) 50
6 1o § fribs sorgee. M alignment Is not correct, drum s
not (woperly timed to thifser gear, Diasssemble and align
marks 3 explaned abowe,

Apaly “Greass ANl gresse 10 curved springs (130 and et
hem in S0t on adepter plate, Gresse ratchet end of shifter
weft, Lubricate pawis (30 and 11) with Bght of sfter
checking 10 s If they are fres in holes in Dawt carrier (80,
Poatall pand apringt (129 and puwis (n pawl carrier S0
notches i end of dawls fece inneed o Sowerd asch other,

bratall pawt carrer Wil Daeds over and of shifter thaft with
lug o pasd carrier inserted Detween ands of pewl caerier
Biw g,

Lutricase back of paw! carrier with “Grease AN grease
and install Gover gaske! i) and cover (T) 40 notches al
1op ne up with comespending Noich on adapier plate
Apgoly “S10d N' Bearing Moun,™ Part
No, $#9620-7T 10 1hieads of shorier screw (5] and insort
Ineough bottom hole. Secure with nul 1) on back of
noagter plate. Apply Lock N' Seal and Bighten all sctows
o 20 10 24 Inibs Yoo,

Poaition Seat shield (3) over Gowel pins On paw! carrier.
Position shift shalt lever (2) over dowel pins and secwre
with theee shift shalt laver screws (1) Ao Ireal the
reads Of those acrews with Loctite sealant Detore in-

serting.
REPLACING SHIFTER COVER

SHIFTER COVER — PLATE SHIFTER
LATE 1979 AND LATER

REMOVING SHIFTER COVER Figure 4-154)

Aomove rassmission fom chassis as Sescrided in
”us:.u.:mo MOTORCYCLE FOR TRANSMISSION

Remove 1ive Loits (1) and washers (21 The shifter cover
3} 15 registened On two dowe! pins. Lift the shifter cover
off 254 remove gRshet (4).

The bolt located in the lott-side toar mounting hole (see
MTOW) Can only De 10085e0ed 10 teendve 1he 10D Cover (3L
To remove Bt from Sover, [1 18 NeCeasary 10 remove the
shlor shatl cover (11)

DISASSEMBUNG SHIFTER COVER (Figure &15)

Remove 1he neuleal indcator seitch 5 and washer (5}
Remowe belts (T), lockmasher @), bolt §3) and washers
(10). Saifter shaft cover (11) and gaskat (12) may sow be
removed. If shifter shaft (1) or ol seal (14) is damaged
Or worm, remows nut (15) and waahet (16} 10 remove
stotter shatt (13

Remove plug (17) by drifling a 34 inch hole through the
center of it and prying It out, Discard the old plug (17) A
new phug must be instalied Guring reassemdly.

Bend 1abs on lock plate (18) down and remove bolts (19),
LifT cut plunger body 200, phunger 21) and tpring (22) as
an assembly, Remove refalning ring @3 and Bwust
washer (24). Turn stefter cover over and pull shifter cam
(25) atraight out. Remove [he paw! carrier (28] assambly,

Romove spring @7\ retaining ring (281 pawls 29) and
spacers (301 Remove the paw! carmier springs (31) The
ahifter pawl s10ps (3233 are secured 10 the cover with
socket head scrows (34)

CLEANING, INSPECTION AND REPAIR (Figure 4.15)
Coean all parts except gaskats in solvent,

Inspact all parts for cracks, Dent parts and any weal
hat would impalt their function, If the holes In amy
phvoling pans ase elongated, replace the part. Inspec!
N 3prings. Compare tham o new parts If possbie and
replace any that appoa weak or worn

INSpact e neulrad Indicator switeh (5] Depress the
plunger and refesse 1. Plonger should spring back. I
1ha plunger sticks or Binds, replace the swilch.

ASSEMBLING SHIFTER COVER (Figure 415

Assembly I8 the roverss Of Sisassembly with the lollow
ing excaptions:

Lutwvicate springs (31) with grease. Lubricate intecns
parts with motor oll. Before Installing plug (17, run 4
bead of Sasl All sealant acound the 1in. Secere the plug
in plece By siriking It sharply in Ihe conter with a bal
poen hamear.



NOTE

Sefore insralfing shifter SRalT covey (11), Aesert DOIT info
mounting hole with arrow or it will be impossidle 1o i
sfaif the DOIT fater on in the assombly procedure

SHIFTER FORKS
NOTE:

The disassembly and assemdly procedure /s the same
for early and fafe style transmissions. Mowewer. on fafe
1979 and later transmissions, e shifler fork szsem-
Ofies are reversed’ on Ihe shifter shall that /s, the side
with the nuls (S) face the center of the shell. See Figure
418

REMOVING SHIFTER FORKS (Figure 4.18)

Remove shifter cover and tramambson side cower o
desribed in “Remaving Shifter Cover ™

Shifier fork shaft @) Is held In position by lock fing (1)
With lock ring (1) removed, shalt may be driven out By
means of a Ariit insected in hole In starier Sover joist
face MARNIMISSION case, NOTICe that & rubber oif seal 3}
I8 aasembled in groove nest 10 10Ck rag.

Maisshatt and countershatt shifter fork assemblies aro
nol inecchangeable. Nobe exactly the antangement of
parts and cOmponents In aach. Keap Darts separate 10
MOl noedioss adpusling when reassendling. If inspec.
tion shows fork assemblies are not damaged, worn of
pent, Il may not be necessary 10 Gisassemble them
undess shifter cilutches are replacesd Adjusiments o
described In “Assambilisg Saefter Forks ™

DISASSEMBLING SHIFTER FORKS (Figure 4-10)

I8 necessary 10 Caaskisemble ahiller forks, i off
shifter finger rellers (), pry Dack ear on lockwasher (5)
and turn off nut §S). Liflt shifter fork (7, 8 and varable
member of spacing shims (91 off shifter finger (10}

CLEANING, INSFECTION AND REPASR

Clean o) parts in cleaning sofvent and blow dry with gom.
prested ai.

M shifter forks am Dent of wom, feplace INem
Straightened forks are weak. They may Deeak and cause
extensive damage 10 MANSMISSIOn parts.

Check Br of shifter fingers on shalt, M they are loose
enough o give fork sction lash, replace them. Check
replacement part K1 on shatt,

Lap out thifter Singers if they bind. Shifting wil be &1
oult undess fingers wark freely on shaft

ASSEMBLING SHIFTER FORKS

Asternble thifMer forks In revene of didassenmibly ordet
making sure Dt are 00U Transooded. Tighten suts (6] 1o
75 fribs sorgue.

Bend lop lab of lockwasher Gown agains! flat on nut 50
lockwastar 14 doas 501 Inlarfare with shifter cam,

Place shitter forks in Sranamission case and inatall
shifter fork shaft, Fork with narrow cpening is for Mgh
goar shitter clyich,

1972 vo sarty 1979

Figure 416 Shifter Fork — Exploded View

417



SETTING GAUGE - EARLY 1879 AND EARLIER

With shifter cam in neutral, check adjustment of shitter
forks with Fork Shifter Gauge, Part No. $63843% by
placing shitier gauge On shilter Cower &3 shown i
Figere 417, WARh the 38 in, gaupe 10d furnished, seof 1001
Sauge Block in exact alignment with straight section of
ONe cam 9401 in shifter cam. Lock gaupe Dlock in place
wath thomd screw. Rotate shifter com and repoat for
Ofher cam siot

Remowe 000 fom cover, wrn 11 ower, and plede it on
PANMTSHON Cate with shifser Tingers engaged i oty o0

Figus 4-17. Adjusting Shifter Gaege — Early 1975 and
Eartier

pouge Blocks as hown i Tiguer & 18 Be qure thitter hinger
roliers are in place on shifosr fingen

SETTING GAUGE — LATE 1970 AND LATER

See Figures 418A and 4188 With shitter cam In
neutral. chock adjustment of shifter forks with Fork
Shitter Gauge, Part No. SE3ES-70 as ‘olicws:

Place %00t on cover, adjusting siiding biocks of 1004 80
that the hubs ecter cam slols in shifter plste. Tighten
10Ck SCrawma

Soe Figwe 4.18C. Remove 1004 from cover, tam It Over,
and place It oo the Ransmission case wilh shfier
fingers engaged In siots of sliding biocks. WWh suitable
Ihichness gauges, check the cloarance of shilting

— E—

m&uMwnmm—m
1979 and Earfer

418

Figure 4-13A. Shifter Cam in Neutrsl Position
— Late 1079 and Later

Figure 4188, Adjunting Shifer Cauge
~ Late 1979 and Later



Figure 438C. Check Shifter Clutch Cloarance
= Late 1979 and Later

CHECKING FORK ADJUSTMENT

Wi thicknen: gaugm, check clesrance on both sides of
shifting cheschen, All shifting chutches must be centered,

Cloarances Detweon shifler chaich and gear for all
madels are as 'ollows:

Countarshatt low and second gear: When canleted De
twoen gears 10 have 0.080 1o 0. 090 . clparance on both
3des

Mainshafl third and Ngh gear: Whan cantarsd Datween
gonts 10 have 0,100 t0 0.110 i clesrances on DOIh sides.

Wheee shifter clotch engagemont s with dogs protruding
fecem face of gear, tum Qear 30 300s On shiter clutch and
dogt on gear ate owerlipping esch other abeut 1/8 in
before checking clesrance.

When cloarances are N0t eqQual and comect, fork assem
blies must be comected by Increasing or decreasing he
number of ghimg between shitter fork and shifter fiager,
To maks this adjusimentl, remove shifter fork
assemddes from Mangmission Shms are svasable in
0007 and 004" INCE

After 1aking OUt Of 230INg SNIMS, De Sure fork Rssembly
ockmgt is tightened 1o 25 140 torque. Excossive tight
aning may cioee up shifter finger 50 It Is NO longer a froe
sliging it on shaft. Bend 10D b On lockwasher Sown
against Nats on net 80 lockmasher 1ad G083 NOt in-
terfore with shifter cam.

TRANSMISSION CASE

INSASSEMBUNG

Remowe transmisson from chasss o described in “Swrip
ping Motoroycie for Transmission Mepes, ™

Retmowe shifser cower, Slide shifter forks topether 1o that
1wo grars engage, loching tramimisiion. Remawr Lk mane
cuneh s Osicrited wnder “Kick Startee.” M main driwe
00 1 10 be removed from tranamsission, memave rear chan
wprocket net (left hand thread) and sprocket whils trans
mintion n locked, Remove thifter forks o described unde
“Removing Shifser Forks ™

DISASSEMBLING COUNTERSHAFT (Figure 48

For 19761979 models bend 1abs on lockwasher () flat,
Remove countershatt nut (1), lockwasher (2, and lock
piate (0 On 1980 models, remove retaining plate (3A)
Tap countershalt (4, 4A) out Jus! far encegh so that
countershalt washer i) may be lifted cut with a plece of
SN wire shaped fe a Mook, Push counterahalt the rest
of the way out. Remove countershaft gear chuster. Siide
ow gear (7), bearing washer (3 and shifter chutch (o) off
countarshall gesr (195) Remove retaining ring (11),
washes (13) and gaat (13)

On FL madels, remove speedometer drive housing
screw (16) and washer (17) and If! out spoedometer
drive unit (M) and gasket (19) from gear case.

DISASSENBLING MAINSHAFT (Figure 4200

Aemove the 1our Dedring housing retaining plate screws
(1), oll Setlectior (2) and retaining plate 3, 3A)

Drive mainshalt assesbly toward right aide of Case with
rawhide madat or ook of wood and Aammaee until main
shaft third gear (10} contacts boss In botiom of case.
WILh screwdriver O Other suitable 200, pry lock rieg (12)
out of groowe In malashalt and slide it onlo mainshalt
splines. Drive mainshaft assemdly (3 and Dearing race
{7) out right sice of case, slipping third goar (M), retain-
Ing washer (1), Jock eing (12) and shifter clutch (13) off
loft enc of mainstaft and Out Tthrough shafler Cover
opaning in Case

Disassembieo the mainshaft gear (8) and ball boarsing (8)
assembly only If inspection shows a noed for replacing
wOrmn or damaged parts,

CRamp maina®af in copper-laced vise Jaws. Bend ear of
Iockwaahor (S) amiry feom flat of nut (&) and remove nut
and washer. Bearing (8) and gear (8) may then be re
moved with the All Purpose Claw Puller, Parl No
FOEIS46 or an arhor press. It wsing Claw pulier, inser!
Conter Adapter, Past No. S5806-48 ino end of shaft 1o
Prevent damags 10 3hafl. Bearag and goar are removed
separniely.

DISASSEMBLING MAXN DRIVE GEAR
(Figure 421)

Whes removing main deive gear with tramsmission
assembled, Jock HANSMISEION by NGAGING two Goars at
FRT



1. Countarshalt mot (1978-9979) 10, Shifter cluich

2 Lockwasher (19789979 11, Retaining riag Countershaft mounting collar
3. Retaining plate (19781979 12, Gear retaining washer (slarter side)

3A. Retaining plate (1380) 13 Coumershalt second gear 22. Countecshaft mounting collar
4 Countenshaft (19781979 14. Second gea bushing {starter side)

4A. Countershalt (1580) 15. Countendalt gesr 23, Side cover nut and washer (9
S Oving 16 Spesdometer drive housing 24,  Side cover

6. End play washer (variable) screw (FL models) 25, Side cover gashat

7. Low gear 17, Washer (FL medels) 20, Side cover spper bushing
8. Low gear bushing 18. Spesdometer drive unit 27, Side cover lower bushing

8. Low gear bushing washes

{FL moadels)
19, Dvive unit gaske! (FL models)

I
:

Figure 4.19. Cowntershaf and Case Ansembly - Evploded View

onco, then Dend eat ol lockwasher away from nut
Romove the nut (aut is lefl-hand thesad) wsing Sprocke!
Nut Wrenoh, Part No. 8488027

When removing main drive gear with the transmission
Alraady disassambled, position transmsission case In a
vise, POsition Ihe chain on speocket 1oeth and nall each

and of tha Chain 10 the Banch %0 provent sprocket from

tarning

Band ear of Wckwisher away Irom Mat of rut and
@ with

femove sprocket locknutl (1) and washer
Sprocket Lockeut Wrench, Part No. 488037,



L=

- % Mainshalt
1. Beariag housing retaining 4. Ball bearing nut 0. Third gear
plste screw (4 5. Loskwasher 11. Retaining washer '
2 Ol deflector fickstart models) 6. Mainshaft bearing 12, Lock riag
3 Relaining plate (1978-1979) T. Mainshal!l bearing race 12 Shifler cluich
A, Retaining plate (1980) 8. Low and second gear 1. Third gesr bushing

Figure 420, Malnshaft Assernbly — Exploded View

Aamove speocket (3) fom gesr. Push main drivo goar (4
Into case and withdraw it from top.

Remowe main diies gear oll seel (7) and main drve gaat
wecer (8)

CLEANING, INSPECTION AND REPAIR

Claan ol party except gatkets (ol gokets Would be re
placed] with theaning solvent and biow dry with comgves
wd s

Indpect ol gears. If seeth are pitted, scored, cracked, chip-
pod or if case haedening s worn through, replace with sew
grars. Maplace wprocket If wom.

Intpect ol bunhings, Beacingn anxd thafts. I bent or woen,
atall mew party If mainghalt ball Learing (6, figure
4200 Is worn 1 point where play s obwiousdy 106 greas,
watall mew Dearing.

11 main drive goar (4, Figure 4-21) 1t is axcessively (0056
on mainshall, replace beshing (10} asd ream to 1 002 to
1,003 in. dlameter 1o provice specified 11t on manshatt
w8ing & ! Inch dia. expansion roamer (See TRANSMIS-
SION SPECIFICATIONS)

Ol seals (5 and 1) shooid not be reinstalind If they have
Baon remmoved. An ol lsak will probably develop, Use
rew parns

Pross new manshalt seal (5) im0 drive Qoar recess. use

a plece of 1in diameter thinwall tubing using Mmainahaf
a5 a piot Before inslaling. apply & coal of Marey.
Davidson "Retaining Compound,” Part No. 99628.78, In
tecens 1O Beevent any oFf leakage.

Carefelty check shifter clulches (10, Figure 419 and 13,
Figwe 4-20) and engiging dogs on gears. If they are
rounded or Batiered agpeaing, they must be replaced.

Womn shifoer cutch aed gear dogs renst from thifting
ey or from outoladisstment clutch that doss not
teleas Sully, Damaged engaging dogt try o0 creep ou of
mgigimen! onder 3 Weedy loed, This cresping sction
Sevelop grest tide presture That rescl®s in darmage 10 ThifT
g mechanism andd 3 Thriat points dong sheft assermblies,

Check bearings (6. Figure 421, 8 Figue 420 and 20,
Figure &%)

ASSEMBLING MAIN DRIVE GEAR

See Figure £21. Press seodie Dearing 1B) im0 Case using
& suitable arift, Press on letlered side of bearng only,
Pross flush wilh outside of case. Inatall main drive gear
4) from inside case. Coal rollers lightly with greass, ia-
S2al1 main drive goar space ([l) In ol seal (7) and press in
Ol 300! Nush with case. Sgeocke! (J) may De assembled
After mainahalt and countershaft are instaed.
19781979 sprockets have a recoss on one sige which is
installod towards the transmission case. 1080
sprockets are a1 om bolh sidos and can be inatalied
SN way.

ASSEMBLING MAINSHAFT

Soe Figure 420. Assomblo parts 4 Bvough B 10 main
shatt befcrs instating manghall in gear case, Position



GO ) On $RaMT SpINeS. Press Of I DAY Dearing Rous-
Ing (7) over Ball Deariag (8) and press onlo shafl. As
Sembie lockwasher §5) and sut (4) 10 shalt and tighten to
50 20 80 ftiba torgque. Bend over 0one ear of lockmasher
againat fiat of nut

Insert mainshafl sssembly In10 Lransmission case far
enough 16 inatall Gear (Y0) mashar (11), dock ring (1) and
shiller chaich (13) over abatlt. Adways install new lock
rnngs and make sure they are properly seated in lock
nng groove. One side of mamshatt shifter cluich is
slamped “MIGH " Make sure this side faces main drive
goar.

With & suitable 1o0l, work Jock ring onto shaft splnes.
Use 2000 wedged against shifter clulch 10 10108 ook ring
IO seat in shalt. Use care 0ot 10 distort ook ring.

Wih a s0ft metal hammer Or brass Grift, tap madashatt
sssembly Inlo case until langs on ball Bearing housing
Is shouidered against case. On 1978.1979 models, in
1l retaining plate (3), off dellector (2) and four screws
{1). Tighten screws 1o 6 10 § fHibs torgue. On 1580
models, do not install plate BA) untli countershar! s i
siatied.

ASSEMBLING COUNTERSHAFT (Figers 418

Before instaling countersha®t geer train to shalt and cme,
7 W necestary to check bescing 1 snd shalt end play,

If countershaft mounting collas (21 and 22) wede re-
moved for replacement, press o drive Ol parts out and
now pars in atter gear case has been heated 10 appIox-
imatety 300 degrees 10 expand case and faciitate
pressing.

Instal rpedie Deasings (20) in countershatt geas (15)
Coat bearing rodlers with grease.

Irstall countershaft gear in case holding eod play adjuting
washer (0) in place with daub of heavy gresse, heatall
countershaft.

Check end play with fester gauge Detwean end play ad-
Justing wastar and Dushing In Case end of countershaft
gear, Consull ransmission specifications for toleranc
o8 Increase or docrease end play as necessary by 1it-
g end play washer ) of reguired thickness Washers
are avallable In thicknesses of 0.074, 0.078, 0 082, 0.065,
0.000, 0.085 and 0.100 In. Whwn cormect pear end play
has Deon established, remove countershall and Qo
from case. Set aside adjusting washer until nesdod for
assomdly.

Install gear bushing (14), gear (13), thrust washer (12
and retaining ring (11) on countershalt gear (15}

Ingtall shifter cluteh (104, theust washer (9), Qoar bushing
(B), and gear () on countershaft gear {15

Place end play washer i) on end of countendal! geer,
holding In position with deud of grease. Position assem-
Bly I ranamission Case and insert countershalt (4, 4A)
with Oring (5).

On 15781978 models, Install the countershaf! relaining
plate (3, lockwasher (23 and ot (1), The flal side of 1he
relaining plate should 11t sgainst the mainshalt bearing
relaining plate 3, Figure 4204 Tighten the nut to 5560
11408 10rgue and Dend One oar of Jockwasher against
nut fiat

On 1980 models, Install the mainshalt bearag relaining
plate (JA) 30 the ear 1its Inlo Groows on end of counder
shalt. Secute the ate with the fowr screws.

On FL models, install gasket (19), drive enit (18), washar
(17) and screw (16).

Install shifter forks 83 descrided under =

Stufter Forks™ and check 3pacing. Sace shifter fors %0
Gether 10 Jock transmiasion and install sprocket (1 not
on) lockwasher and nut. Tighten nut 10 140 1o 150 ftibs
10rque and bend 1ab on lockwasher apainst flat on rut
Install starter clutch and oheck shifter spacing. Install

1. Sprochet lockmut

2. Sprocket lockwasher
3, Chain sprocket

4. Main drive gesr

5. Main drive gear shaft seal 10. Main drive gear bushing

Figure 421, Main Drive Gesr — Exploded View






SAEI541 Munshaft Badl Baaring Lock Net Wrench

94648541 Clutch Hub Nut Weench

94660-37 Coumershatt Sprocket Lock Nut Wrench

MILOon Mmaimhatt

9566042 Main Dvive Gear OVl Sasl Tool

' Four holes 1 cheach hub studs,
Four bolts iz tapped hoim in

.53'\\ chain houting.

9638570 Fork Shifter Gauge

95304 1A Clutch Hul and Chale Howslng Pulier

Somcial pheny

for nemowing et
replacing lack ring.

PE21649 dmerned Lock Ring Plien

PI63740 Wedge Attachment for Claw Puller
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GENERAL

SPECIFICATIONS
SoRmNNG. .. .....iiiinnn 35 BYC tully advanced
3* B7C fully retarded
Ignition timer air gap
1979andearier .............. 0.004 10 0.008 in.
1900and 1N . ... ...oirianns act applcable
Spark plugs
P A ORI P L e R AN T 14 mm
([ O e N Fe s 0.033 10 0063 in.
Type
1979 and sarfier Hardey-Davidson No. SASA (Standars)
Harley Davidson No. SRAA (Resisior type)
1980andiater ......... No. SREA

Note: Mariey ODewidson No. SAS plug may de wsed in
Place of 8 No. SABA plug and a SA0 plug can de
used in place of 8 S88A plug ¥ regapped to 0.038
10 0.043 I,

Battery
PRI o dad inm s annnaann aaaRy 12 volt, 32 amp. hr.
BN s 2 aie s annsx s KA PR N D 12voll, 7.5 amp. hr.
PR . e ccoa s nanns 12 volt 10 amp. hr.

FUFLWFXEFXEFFXS . . . Eloctric, l!ﬂl.ﬁm

B R N T TP U P RNy e Manusl

Rectifiervoguistor. ., ... . ... ... Veluage control with

INDENT COMPEN TN

Alermaser . . ... ... Integral peemanent Mmagnet design -

225 watny

IR /o s 00t R w ) S Ko b e S Edectric vibrating
Headiight (seaied taem)

Pl e a3 M e N e SOW lower, GOW woper

BX e neniaynai'ed F5W lower, 45W vpper

....................... nce

Tolllght .. ...oovvs Jinddsvransnaiedn acr

=1
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1978Y:-79 FX/FXE —~ WIRING DIAGRAM KEY

52. Startar motor (FXE only)
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1978 %279 FXS/FXEF WIRING DIAGRAM KEY
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Figure 53. 1978%-79 FXSIFXEF Wiring Diagram

&7



1880 FUFLH — WIRING DIAGRAM KEY

1. Front terminal board (tefminals 1 10 11) 26, Engine stop switch

2. Switeh (terminals 1 10 8) 27. Stanter relay

3. Reguiator-rectifier module 28. Right tum signal switch

4. Alternator 10 module connector plug 29. Tum signal flasher

5. Alternator stator 30. Laft front tumn signal lamp
6. Tall and stop lamp 31. Right front tum signal lamg
7. Battery positive terminal 32. Left rear turn signal lamp

8 Battery negative terminal 33 Right rear turn signal lamp
9. Oll pressure signal switch 34, Left tumn signal pilot lamp
10. Meadlamp beam switch 3% Right turn signal lamp
11. Mo switch 34 Stop lamp switch — from
12. ignition module 37. Connocilor (11)

13 Stop lamp swilch — reas 38, Terminal board mounting screw
14, Starter solenold 39. Starter motor mounting bolt
15. Starter motor 40, Frame lug bolt

16. ignition coll 41, Right handiobar hamess

17. Rear wiring harmess connector 42, Left handlebar harness

18. Speedometer light A3 Left turn signal switch

19. Headiamp 44, Lighting circult breaker (15A)
20. Neutral indicator light 45, ignition circuit breaker (15A)
21, Neutral switch 46. Accessories circult beaaker (15A
22. Starter button 47. Main circult breaker (J0A)
23. Ovl signal light 48. Emergency Nasher

24. Hom 9, flasher switch
25. High beam indicator lamp 50. Handlebar clamp bolt
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14. Switch ST Nghts terminal
15. Switch “G" ignition terminal
16, Switch “B8™ battery terminal
17. Regulator — rectifier modute
18 Alternator 10 module connector plug
19. Alternator stator

20. Hom

21. Headlamp socket

22. Engiew stop switch

23. Stoplight switch — froet

24. Ignition coil

25, Main circuit breaker (30A)
26. Rear turn signal conmector

34, High beam indicator lamp
35, Tall and stoplight

36. Tachometer

39. Lighting circuit broaker (15A)
40, ignition circult breaker (15A)
41, Accessories circuit breaker (15A)
42. Starter switch

43, Right turn signal switch
44_ Left tum signal switch

45, Tuen signal Nasher

48, Lot front turn signal lamp
47. Right front turn signal lamg
45 Loft reas tuen signal lamp
49. Right rear tuen signal lamp
50. Starter rojay (FXE onty)

51. Starter solencid (FXE only)
52. Staster motor (FXE only)
53. Viclet tag

54, Brown tag

§5. Ignition sensor

58. Starter moter ground
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SWITCHES

IGNITION-LIGHT SWITCH
GENERAL
FL

The ignitionSght switch is located on the watrument panel
Lif lock cover and use the key 10 Sock or unfiock, 11 not
feceisary 10 keep the key inserned in the lock 10 operane
this switch after it has been unlocked. The cemter posinon
of the switeh is the "OFF~ position for tosh bghts and
grtien, The left lcownserciockwine) of center postion &
for acosmsories only. Thers are two positions to The right
{clockwise) of ceoner position. For US A operation, both
Postions operate Pnition and lights, with standard wiring,
The switch can be locked only in the "OFF™ and “ACCES
SONIES" possons. The FL ignition switch may be dis
asermbled for rapasr

FXFXE

The igration-light wwitch s located below the gat tank on
teft side of motorcycle, From the "OFF™ vertical pasition
there are two Dositions 10 the right for ignition and lighta,
For USA operation, both positions operate ignition snd
Sghas, with stndard wirng Key can ondy be remaowed In
the “OFF." locked position. The FX ignition wwisch s
SOt repairalie. |1 must e replaced of it is deflective.

FXSFXEF

The ignition swiich s located st the resr of the of tank,
wnder the saat on the left side of the motercycle. Operation
a identical to the FX models.

DIRASSEMBLING IGNITION-LIGHT SMITCH - FL

Nemowe imtruswnt panel cover by prying owt sde-cower
dip located at trip milesge st Knob snd tuming out mount-

Ing base certer screw located in e cemter of isatrument
pane! bedow 1oeedometer

Disconnect ol wires connectsd 1o wwinch terminals and
remave four IWitEh Mounting screws.

See fgure 54, Al duections for dsassembly a0ply with
switch i an sverted position. Switch must be i “oM™
POET N and unocked

Grasp end of roller CONtact retainer with plars and semul
woeously move 11 wowwrd and away from rotler contact
(1), Lt off roller comtact and swisch mounting plate
assembly (2). Notice that this plate & positioned with the
Twee-siming side awary Yom lock cover hinge.

Hentorong plate 1) with contact bar holder (4) and roller
contact retaner (5) can be removed from swiach cover by
SOping part ssembly sedewdys Until one set of tabs cears
$01 In switeh cover, then lifting and slidng assembly The
opposite direction 2o chear other tab.

Switeh base (7) and fock plate (6] can e removed from
switch cower, Note that aarrow end of dongated hole in
lock, and lug on swach lock (B} which fits imo hole in lock
plate, are toweed lock cover hinge. 2

Lock swsembly (8) can now be Iiited out of saitch cover (9.

CLEANING, INSPECTION AND REPAIR

Wesh ol parms in clesning solvent and dry with comgeessed
-

Impect ol perts, purticularly roller comtact 3nd plate
msembly for sxoetsve waar of contacting beass bettons and
roller sutfaces Extreme wasr of Bhwme Darts may sicow haad

1. Aol contact
2 Switch mounting plate assembly
3 Runforciag plate

4 Contact bar holder
5. Roller contact retaines
6 Switch lock plase

Figure 54, Igninion Light Switeh ~ FL



of fOler COMBACT retanar B0 4hort againtd switeh lock plate,
Loomned terminaly on switch mounting plates may aho
Coute & Shoct O an inconmnsent positive contact, Replace ol
WOrn of rusted pares.

ASSEMBLING IGNITION-LIGHT SWITCH

To mplsce individas wwitchey, remove four worews (1,
figere 5.5) and putt o cover (2) amemblies. Remove screws
€3 snd rocker ywitche (4 and $) o sorews 401, retainer (7)
nd puthbutton swesch (B) as needed. Meawsemity s the
reverse of ditassembly .

STOPLIGHT SWITCH
FRONT BRAKE SWITCH

To replace stophight switeh in right handiebar assembly
(Ngure 56), remove cower {2) and rubber cop (9). Dis
CoMnect wires and unsorew switch (10) and wasber (11
from housing. Switch meat be replaced 8 & unit.

REAR BRAXE SWITCH

The rear stoplight switeh s located in the rear teaks by
draddic line. The stopiight swinch i 2 normally open type
switch which closes with hydeaulic pressure. The swirch
parts arw not servicoable and muat be replaced a8 UniL

Connect a 1ost light of at least 21 CP (12v) between the
orange wire at the terminal and ground. If the test bult
lights up, power ia reaching the switch. Nex!, depress
the teake lever and hoid i1, Connect the test buid be-
fween red wire at the lerminal and ground. I the test
buld doesnt Bght, switch is fauity and must be re-
placed.

STARTER RELAY SWITCH

Figurn 510 thows » tet ciroult using » 12 volt bettery and
stop lamp both. Contacts thould cow and bulb thould light
when conmection s made at positive post of Bettery and
should 90 out when cornection is broken.

TRANSMISSION NEUTRAL SWITCH

Thit switeh (figure 58) 4 Beraded into the trasamiztion
top cover, Switch plunger it deprmsed by & nub on e
shifter drum or shifter gear onfy when the trasamingion Iy
i neutral 10 complete the orcuit, A varlable number of
wacing wathers arw ceed 10 close the clrcsit only when
trammission i in reutral, Switch is permanently assembled




%@

Figure 56, Newtral Switch

g A I faiks 10 close the Cirouit whan operating plunger is
depretend, It must be replaced.

Solencid switches sre desigred 10 dom and open electrical
oreuits electro magnetically, Switther of this type consit

e

13, Retum tpring
14, Housing

Figure 57, Solenold Switch — Exploded View

TESTING SOLENOID SWITCHES

When It i suspected that » solenoid switeh it defective,
sty hould be made of The solencid ool winding and
contineaty through the main switoh when CONtacTs are in
closed position. Using the test cirouit desribed, these two
oeett Can be made Emuttaneowly.

With solencid dscomnected from control circuit, Battery
g motor, make el ciouit connections = follows:
(o figure B.8).

Since soleacid coll reguires 12V 10 actuste plunger
cicaing main swilch contacts, use a 12volt battery.
Leacs A and B are connected 10 terminals 1 and 2 jcoll
torminals) to sctuale sclencid with armature shaft in
the sclencid. A shap click should be heard from the
SOleNn0id Switch when malking this connection. No click
of & hoavy spark at the terminals when connecting wires
would Indicate either an cpen or short In the solencid
winding and solencid swilch must be replaced. If the
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Figure 510, Starter Relay Internal Wiving
Disgram snd Test Corowit
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2 & sealed Deam hype, sgeclally de
made lor Matey-Devidson molorcycles.
When teplacement is roguired, use Only the prescribed
sealed beam snil. DO NOT A1%empt 10 LS AN AUTOMmobile
50303 beam Uil DACIUNE e Curtent requitemants for
B MSLOICYSie B¢ MuCh Mes 800 GAMAge 10 Datiery o ak
lomator may sesslt, If athar flilament berss Sul, of the
lens Disaks. the anties unt mest be replaced.

i
:

AEPLACING MEADLAMW

1. Loosn door screwm snough 50 memowe  Peadiang
GO0 Ramaer Thee Metaning g srews and metanog reg.

2. Thw waled Seam wnit i now free from the headiermg
Rody, and cosnecnar ok can be removed trom the unit
by pulhng conmector Block from The Wit prongs.

3 Amembly & e reverse onder of Ssassembly, Make
e conmecior bloch costact are Sesn 1o efsure go0d
wlectrcal contact.

BULS CHART
——y
NO, OF BULES HARLEY-DAVIDSON
_LAuS oescAPTION PART MUNSER
HEADOGHT ] s=ocr T4 FL)
S CP STTITE8A IFY)
TAR AND STOP LIGHT 1 VIS4 L IrK)
Tall Ught ace
Siop Light ReP
4 RCP SENeAFyuFD
INSTRUNENT LGHTS
Speediometer Light 1 2CP TI0064 FL) (PO
Tachomater Light ' 2CP, 70974 (FX)
High Baam Indicator ' 2CP. GR6264 FL)
71062 634 (FX)
Neulral Ingcasse ' 2CP B46284 FL
CTASLTS PN
Odl Prossure Signal ] 2CP 63482464 FL)
e ——— e T —— m

&1



CHARGING SYSTEM

ALTERNATOR
GENEAAL

The slternator conints of two main components. the rotor
imagretic Fald) wivch is mounted on the eagine sprocket
shaft, and B stator [rmature) which & bolted to the
POgne crankcane

ROTOR

The redor i cecular In thape with an outer Slangs that ex-
fendy over the stasor, On the indde of the Senge there are
twelve (123 magnets in o plastic ring.

STATOR

The stator contists of twelve [12) colls, each wound over 3
lamirated lron core. The colls are positioned radialy
wound the sngne crankshatt and bolted 1o the outside of
the engine crankcase,

The stasor has & sngle output winding.

RECTIFIER-REGULATOR
GENERAL

The rectifier sogulator, manufectured by Tympenium, i »
series reguiator with a shunt control. The cirowt combdines
the functons of rectitying and regulating Figuee 511
thows the whematic diagram.

The ceoult essentially is & full wave besdge made up of
two SCR's (Silicon Controlied Rectiiion and two diodes
~ SCHY, SCR2. D1 and D2

Each SCA hun & control gate which turms it "on™ or "ot
(makes it conduct o not conduct). When the aiternator
voltage i 100 high, both SCR'S turm "off” the curvent
paths are Biocked, and the battery is not charged. When the
voltage lowers 10 an scoeptable level, the opooste Pagpent
nd the battary & charged.

The rectiferreguiancs has & set, predetermined “‘onoff’
voltage built into it This value is determned by 21, R and
R2. Thess components are factory adjussed 10 That when
he voitage gets sbove .5 yolts neming, the SCRYS ae
burned off,

The battery voltage is seraed theowgh D3 R2, 21, and R1,
When the voltage o1 the poist Between Z1 and R2 exceeds
S voits « it urms Q1 “on™ which, in wm, s 02
Yot ™ Tham, Q1 and Q2 form 8 Bp fop ciecult where when
ooe s "on™ the other s "olf” and vice versa. With 02
Yo" the current can't flow 10 the gates. This meam the
bridge asentially has been opened and there is No cument
Bow to chatge the Settary,

r

I

| . %
o
|

|

Y S ——————

3
1
et -an w— - - ——— -

SCR
Q
0
R
c
z
n

Figwre 511, Tympansum Rectifier Reguistor ~
Schematic Diagram

2

soon m the voltage gets below 14.5 volts o2 e point
botween Z1 and R1 the opposioe happens, OF turms “oft,™
Q2 weers Yon,” current Mows 10 the gates, the bndge it
cosed and thers & cwrent flow 10 charge the battery.

In summary, the active elements of the regulating crost
are: OF, Q2. SCRY, and SCR2. The slements of the seming
cirouit e D3 A2, 21, nd R1.

To prevest high voltage bLulld up, shusting SCR3

and resator RB which tuem “on” the shunt SCR'L. Tutned
“on " e output is directly shorted.



GENERAL

VWhen the charging system fals or it 7ot charging ot & wrtin-
factory rate, a1 4 visually evidenced by & weak bittery and
o lights, it & recommended that the following checks be
made

PRELIMINARY CHECKS

Bartery: Chack for waak of Dad battery. See Battery Sec-
von Battery ot be Slly charged foe following electrcal
(TS

Witing: Check for corroted o kool connections in charg
ng Grouit. Rectifier segularor Dane must hiwe § g00d, clean,
tight connection for proper groundmg.

If the prelminary INSDeCHON INOWS COMPONents 1O De in
good condition, make the following electrical checks,

Regulsting Voltage Check: (See figuses 512 and 513)
Connect an smmeter in st with ™he dtetnator Ovtpet.
Connect load rhecatat (carbon pile) and volumeser acrons
battery, Check reguiating woltage while running sgine a1t
3600 rpen.

Adjust load rheostat {or carbom pikel 10 35 amperes own:
pet. The voltage readings then showld conform 10 the
walust given by the curves shown in figure 514 ac tw
temperature memured 3t the tme of testing. For axample,
If the wr tmperature wan +785F the upper voltage (from
voper curve) would te 150 volts and the lower voltage
[from lower curve) would be 126 voits

F——BAYTERY

VOLTMNETER
0-30

RUROSTAT
150 WATTY

TO ALTERNATOR - D

Figurs 512, Test Arrangement with Individusl Componmts

VAT TESTEN ——d

AEGULATON

TOALTENNATOR <— [)

ACCTW MR
MOOULE

&

£ w—
(=)
N

Figure 513 Test Arrangement with Sus VAT-26 Tester



TEVPERATULAE COMPENEATION CURVE
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AR TEMPERATUAE *¥

Figure 514 Requisting Voltage

Output Check Run engine &t 2000 rpm and adust load
theostal fcarbon pile) 30 obtain 3 constant 130 voits, The
aferrator cutpul current should be 1€ ampares miremum
for Y878 1978 models and 15.5 for 19680 maodels,

Chock Stator and Rotor: Make retistance chechs, The col
revistance should check 0.2 10 04N (very lowd scroms the
contacty of the plug with an scourate ohmmneter, If found
50 b sither open or shorted, ™he wnit & defective. Also
Uing an chmmeter, check each pn 1o ground. Thave thould
be no continuity %0 ground (open cirouit) m ndicated by
# reading of 1/2 megohen tinisum

Crack AC output voltage with an AC voltmater, 1t shoud
be 19 10 26 volta per 1000 rpen. 1f there sre thoried tuing,
e valtage will be reduced

It e abowe checka mr Umsarafactony, stator and rotor
should te Gsasembied and checked for physical camage
Aa & fingl check, sulatitvte components knows 80 be good
nd check again, If the wbstituted units perform okay, the
ongnal usits probutly were defective.

Check e Rectifier Regutator: Il the mectifier rogulator
pean 20 be the defective component, check by replac
ing i1 with & unit that is knoam 50 be good and check sgan
Electrically daconmsct e wnit 10 be checked, then tess
pocanily commect = the new unt, I the cutput i mow oley,
e orgoal rectilionrepuiator wis defective and should be
replaced. M The output M4 sl wsatisfactory, the ongnal
U1 wirk probaldy ohay and the groblem lies dsrwhers

REMOVING THE ALTERNATOR

WARNING
Disconnact the battery cables (negative cabie IIng lo
avold sockdental startup of wehiche and possible per-
sona! injury.
1. FX Models — Remove the 1001 shift pecal
FL Models — Remove the footboard, muffier anc
exhaust pioe from the lefl side

2 Romove the cluteh, peimary chain and compen.
sating speockal, See “Disassembling Clutch ™

3. Remove the starter motor and housing and discon:
nect wires from solenoid.

4. Remmove tha four mounting boits securing the Innet

primary housing 10 the engine. The 1wo rear bolts
are saloty wired,

5 Remove the Tour nuts and washers securing the in-
ner primary 10 the transmission Loosen he
transmission 10 frame mounting hardware.

NOTE

O 2000 1580 MOSpis, Lhe Iwo rear 21uds, washers
and suls Aave Been replaced by washers and bolls

6. Disconnec! the hoses altached 10 Ihe rear of the
chain housing and remove 1he housing. Remove
e Oring from 1he eagine

-~

See Figure 515 Using Puller, Part No. 95900524,
pull the altemalor rotor from the ongine sprocket
shalt

& Remove the two scraws securing the starter plug.
Remove 1he four screws, two lock plates and

Figoee 515, Pulling Alternator Rosor
CLEANING AND INSPECTING ALTEANATOR
The aliernator 10tor or ttator may be replaced individasily
It sither is damaged. The stator windings can be checked
ot with an chmmeter 2t cdmcribed previcudy n tha
wction
Remove ol foregn partciel from rotor magoets and clean
rotor and stior Before ressemibiing to engine. Rotor can
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Figwre 516 Inetalling Alvermnator Rotor

be cleaned in gesroleum solvent bt do NOT Clean stator In
this solvent. Cleam stater by wiping with clean cloth; do not
e liguid cleaner of any kind

INSTALLING THE ALTERNATOR

1. nstall a new Oring on the ongine groove. Assom-
bio the stator to cramkcase securing with two
lockplates and four screws. Install the pleg retain-
Ing plate and screws.

After assembling stalor 10 crankcase, use ool
Part No. 9722555, 10 proas rotor onto sprocket
shalt so that @ boftoms tghtly agains! seal
spacer. See Figure 56

2 Alfach the hoses 10 the inner primary housing and
Instail the housing

3 Altach the lransmission o the inner primary using
the four nuts and washers; or two nuts with
washers and two Doits with washers. Do not
bghten this hardware yel

518

4 Attach the inner primary to [he engine using the
original four bolts and washers. Place the two
botts with the heads drilled theough Into the rear
mounting holes. Tighten all four bolts to 181022 1.
Ibs Sorque. Satety wire the two rear bolts logether,

S Algn Ihe ransmission case 3o the inner primary
does not bind on the mainshalt o mounting hard-
ware. Tighten the inner primary 1o transmission
mounting hasdware 10 1822 11ibs torque. Then
tighten the transmission t0 frame mounting haed-
ware to 1822 fdbs, also.

6. Redinstall the starter motor housing and starter
mator.

7. FReassemble the compensaling sprockel, primary
chain and clutch Be sure 'O Install same sire
spacers behind the compensating sprockat 10 on:
sure corect sprocke! alignment. See “Homoving
and deatalfing Front Chain,™ Section 2

8. Adjus! the primary chain. See “Front Chain Adjust-
mant,” Section 2,

8. Rednsiafl the inner primary cover and gaske!.

10, Asconnec! the 3ciancid wirss and Dallery caties

NOTE

Afler reassembly, primary housiog must be avnight,
Check wsing a2 Yacuum Gage, Part No 5695068
Remove one of Ihe four ChsM MSPECHon Cover SCrEws
and install the vacuwm gage in the hole. Pinch the ven!
hose shu! befween the maer peimary and lee lithing
With the engine runwing at apevorimalely 1600 rpm the
gage should read 2530 Inches or move waley vacuum. A
significantly fower reading indicates an air leak into the
chain housing.

11, Check the ciuich adjustments. See “Clutch,” Sec-
tion 4,



IGNITION SYSTEM — 1979 AND EARLIER
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The advance machanam i3 3 exseraion on the camehaft
and operates #t half crankshaft speed. The trigger roter s

SPArK timing 10 Sult $ianting, Iow and high speed requite-
mants.

OPERATION {Figure 517)

The trigper rotor (1) has two lobes, the small iobe fires the
front cyfinder and the large lobe fires the rear cylinder. The
sensor (2) consists of a number of tums of fine wive wound
on a core and ls mounted on the timer plate 50 that the
lobes on the trigger 1otor pass In close proximity. The alr
gap must be adjusied %o 0.004"0.006."

The slectronic control module (3] comtaing 38 of the solid
state components used In the igniton yystem, Within the
control module i an imegrated ciroult chip (4) which con-
tains oscillator and demodulstor clrcuits, The comtrol
module i fully anclosed in & slicons material 10 protect it
from vibration, cust, water or oll, The wait Ik a non
repairable item, 1 it faly, it st be repleced,

Whan the gnition switch (5) snd engine stop switch (12)
e on, current flows from the tettery (6) % the comtrol
module (31, An cacillator section in the integrated Gircult
chip (4) wts w0 » signal in the seedr (2, This creates »
Sield arcund the wesor, When 3 trigger rotoe (1) lobe leed-
ing sdge enters the sersor’s feld, it reduces the strength of

\.

= =

—l!

Figore 517, Breakerdens Inductive Discharge Igretion System — Schematic Diagram
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the oscllating signal, This waskenad senior sgnal =
detected by what it called 3 demodulstor Crcwt in the
imtegrated circut, The demodulator controh & transistor (1)
which turms off the currant in the igrition coll (Rl) primary
crowt, Thia cavaes a high voltage 10 be induced in the
secondary of the coll which In teen caunes & 1park ot the
swark plug gaps (9),

The time ¢f spark plug tiring s when the lesding edge of
sach icbe aligns appraximalely wilh the cander of the

sensce a8 hown in Figure 58
s s
PRONT CY LINDEN MEAN CYLINDEN
NARROW LOBE) OWDE LOM)

Figure 5:18. Trigger Rotor Posivkan for ignition Timing

TROUBLESHOOTING

Rafer 10 figure 517 and 10 the sporooriate vebicle witing
dagram.

When the argine will not szt o when haed starting o
misung indicates 2 fausty ignition system, proceed as follows

1. Dissngage sperk plog cables, Check condition of plugs
and cables, Clean or replace a5 recmsary,

2. (oaer an ex1NUON ARUe DD Ipark plug mppie and
estabingh 2 316 in, gap between adepter and cylinder haad.
Turm on ignition aod engine 100 switches. Crank engine.
Check 10 see i 2 spark is obtaned across the gio. 11 3 ipark
s obasined, the groblem is Not i the SeCIronic syWtem of
ooil, Check ocarburetion, choke, sperk plugs, and advance
mechanam.

3. I no wpark is obasined, ohack battery voltage and bas-
10y CONNECTON COMRDON. Tern on igniton and engine
100 ywiaches and with a voltmwser aoross the battery and
current flawing, voltage should be 11.5 or abowe. I voltage
s low, battery needs charging.

4. Remows the Smer cose Cover and DOSIlion ignition
module to one side Check the air gap Between Both trigger
Iobes and the sensor. Alr Qap must be 0.004 1o 0.008 in
If this gap cannot be held on both rotor fobes, teer
mechaniim whaft andior trigger rotor Rave axcmsive runsut
nd should be replaced or siraightensd. Creck 80 make twure

folloming voitmeder checks.

Position trigger totor 50 $hat the conter of the semor i
Datween two lobed.

5. Connect volmeter Detwoen QaTon postive ool
sorming! (white wiret) and engise grownd. With geiton
nd engite op switches on, the voltmeter readng whowd
equal batery voltage within 0.5 volt. I not, troubie lles in

J battery and ignition ool Oheck the con-

|
|

reading swirches up to 11.5 50 13 volts, proceed %0 step 8,
I the volimeter doss not switch up sad down Or does Mot
teed 1 10 2 woits, the ignition module is faulty end must De

8. Reestablish the 318 in. gap between spark plug cable
and ground. Check for & sk diacharge sach time the
swrewdriver bilade in placed agaimat the face of the wrscr,
1 sparks are not observed, the coil secondary it faulity end
the codl must be replaced.

CAUTION « Coil wires must be connected comectly,
Both white wires must be connecied 1o ™he same coll
primary terminal o¢ ignition conirol module witl be per-
manently damaged.

ADJUSTING SENSOR AIR GAP (See Figure 519

IGnition timer sensdr air Qap ShoOUk? be Chacked inftally a
500 miles and therealter svery 2500 miles. Remove spark
Plugs 10 permit enging 1O turn eksily and rotate Mywheels
50 that the wide lobs 0n 1he rgger folor (1) is centered ir
the sensor (2) Check the Gap Detween 1he 110 and Sensd
using & narrow feeler gage. If Gap s NOL Comect, looser
SCTews (3) and move sensor as requined. Repeat for namow
obe setting 50 thal gap o¢ both Iobes In Detween 000
and 0006 . Tighten screws (3 %0 5 %0 7 indbs lorgque.



ADVANCE MANK FOSITION RETAND NARK POSITION

FRONY CYLINDER FRONT CYLINDEN
1, Trigpes rotor T. Advance (357) timing mark
2. Sensor B Fully Retaniod (0 B.T.C) position of
" 3. Sensor screws (3) piaton top center mark on fywhoel
4. Timer plate 9. Timing inspection hole

5. Timer plate screw (2) 10. ignition module
6. Plate adjuating motch 11, ignition module ground screw

Figure 519, ignition Timer and Flywhes! Timing Marks

CHECKING ADVANCE TIMING WiITH STROBE TIMING
LIGHT (Figue 5190

Igntion timing thould be checiked initially at §00 miles and
Pereatter overy 2500 milen

Belote checking bming, check semor air gap s Secrited
above

Use » strobe flash taming light (timing gun) 10 view ot
vanced tming [7) on fiywhee! through sccemory plastic
wew plug Part No. 5620565 screwed into timing inspec-
von hode (99, Make sore view plug doss not touch Thywhesly,
Tuming Iight leads should be connected 8o the front wpark
Plug grownd and battery potitive terminal. Seat engine and
st angine spoed ot 2000 rpes. Light will flash each tierm
spark oocury (e figure G200 Loosen timer plate screws
(5) jent enowgh 10 that plase (4] can be shifted using 3
porewdrover = noach [6) #s Bght simed into impection hole
(90 stops timing mark (7) i conter of hole. Timing wilt
raterd XP sutomaticelly when engine is of idle spoed of iy
Mopeed

Rear cylemder sdvance tming mark s & ungle loege &eilied
dot which should appesr o0 o neat the fom cylinder
dvance timing mark whie viewing with timing light, See
figure 520

SETTING RETARDED TIMING WITH CIRCUIT TESTER
(See Figars 516)

IMPORTANT

Thit procedure wil result In spproximate Teming
and stgne can be operstad in an emergency for
8 thert peciod of time. Advanced timing showld
e cheched and 3wt under running coodition
000 & Dostibie uNng # strobe Uming lght =
Geslribed i precedng section

©® 6

FRONT AND REAN CYLINDER
ACCEFTABLE NANGE OF TIVING

Figure 520, Chacking Timing with a Strobe Light

Whenewer graticn components Rave 2wen dsamembied,
uch 2 during engine diastemnbly and reassembly, of il 2
robe Beming light it o0t avallable, approximate eing can
Be obtaned by wing the following procedure

Remove sorew plug from timng mapection hole (#) in left
sde of craniome, Then remove front punh 1od cover so that
opening and closing of valve can be oteerved

Tum engine i deection in which it rust et front phson
i ONn compresson roke Cust afser froet intake valve
Clones], and coOMinue turnng engiae very sonty [lew than
172 revolution] untll piston 200 deed center fiming mark
(8] on Nywhes! is dligned in Hhe impection hole st shown

With pimer rotor Nily retirded, B lnading sdge of the
ROrTOW fOT00 ODe Shouss be aligned with the cecrter of the

&N



Loosen simer plate torews (5] just enough 10 shift tmer
plate (4) waing & screwdriver in soteh (B, 10 light goes on
or off when pitton top dead center Timing mark is sligned
In imspection hole (0] st shown s figure 515, Tighten
screws (5) 10 12 to 16 in 42, torgue,

When rertialing TNe CONTFGT MODWE NG THTIST SOMpars:
et cower, make sure That wiees are not pinched betaeen
the control madule and Interny components.

DISASSEMBLING

AND ASSEMBLING

REMOVING IGNITION TIMER COMPONENTS
{Figure 5:21)

Remove QWS ey Cower sorews (1), cover (2] and
gtion module (30, Remowe timer plate screwn (4) and
wathers (5), Remowe trigger #0100 bolt (6) and pull trigger

Figure 521, ignition System Components — 1978 %o 1979

e



rotor (7) from advance assembly (Bl Memows advance
psembly from gesrcme cover. To remowe semor (9} end
ihisld (10) from timer plase (11), remowe screws snd
washers (1)

To dnssemble sdvance mechanism, unhook spring (130

grocees pirs and wlip Nyweights (14) with
on pdvince bate (15). Do not remows
ormgn from Myweights uniess They are 10 be replaced. Roll
pitm (16, 17, 1E) are pressed in and can be replaced If

i
§

is
i

!

INSPECTING AND REPLACING PARTS (Figure 521)

loapect Sp of sead [ 190 and replace it if ween or tough. Alse
replece the seal i there b atry evidence of o leakage Into
the fimer compariment.

Check flyweight sgwings (13, and if beot or stretched,
replace them, When iestailing, be sure that bent end of sach
s hooked threugh bottom of hole, and Bt upper
grotve in pin tightty, Ses figere 5-22.

Check for looseness of rotar (7] on shaft {15) and wear o8
Ndes of fyweight (14] sars which engage slots in rotor.

ASSEMBLING IGNITION TIMER CONPONENTS
(Figure $21)

Amemble ignition Simer parts in reverse order of dsassem-
by with the following exceptions:

Advance axsembly mutt et squarely aad Tirmly en end of
camthatt,

Inatall trigger rotee | 7) in cormect potition 30 that it engeges
both fywsights and fat tde is next o roll pin (17), Tighten
trigger rotar Bolt 10 20 to M in 48

Adjusz semior sir gap e wt retarded ignition timing =
desoribed o pravioos wction. Check asdvanced ignition
thming under ruoning conditiont s described s previon
wonon,

CAUTION — When installing ignitice modde, make sere
wires are not pinched.

LOOF TRONTLY IN
N GROOVE

HOOK SPRING END
THRAOUGH BOTTOM
OF wOLE
Figure 5-22. Adwvance Unit Flyweight Spring Asssmbly




IGNITION SYSTEM
1980 AND LATER

DESCRIPTION

The wnition system s a Dredkeriess Indective dis
chaspe ignition system. It has two clicults, Ihe primary
CHCW and the secondary circull, The primary circult
conaists of the battery, switch, primary ool winding,
comguternzed ignition timer and associalod wirkeg, The
secondary ohcult consists of the secondary coll, the
Bpack plugs And A3socialed wirieg.

The computerized ignition system consists of two as
sembios, 1he rotor and sensce plate and the compulet
Micropeocesssr module. The folor and sensor plale ane
jooated & the geascase cover on the right aide of the
motorcysle. The computer module s mownted above
e reguiator at the froat of The frame. The compuler
pas two funciions. Firgt, it opens and closes e low
voltage clirculls Batween the battery and ignition coll %o
produce Righ voitage discharge 10 the spark plugs. Sec-
ond, It computes the spark sdvance for peoper ignition
firing.




The ignition times includes a rolor, senaor plale, and a

the action of fiyweights, o an advance mechanism.
This ensures cormmct spark timing Lo suit slarting, low
and high 500eC requirements.

AS Ihe rotor tums, siots in is sxtemal edpe broak the
magnetic field 10 a Malketfect device mounted on the
seraor piate. The oulput of the Halleltec! device is &

insert 8 conductiive adapler INlo SSAK phug Cadle
ripple and establish a 318 in. gap between adapier
and cylinder head. Turn on ignition and engine stop
gwitches. Crank engine. Check 10 see If & spark s
obtained across the gap. M a spark is oblained, the

3. T A0 Spark i3 ODAAMGG, CHACK DATISTY VOITAge ana
Datiery connection condition. Tum on ignition and
engine s10p switches with voltimeter across the bat
tory, and cwrrent Blowing, voltage shoulkd be 11.5 o
above. I voitage s low, battery needs charging.

4 Check 10 maks sure that igaition modeie (00 ont of
frame above e regulaion ground @iack lead) ia
socurely lastened 10 the frame and that the ground
wire from the batiery 10 the frame is in good condl
tion. i spark is still not evident, continue with tha
following voitmater checks

NOTE

NOTE: Fateicare jumper cable (Figure 5238) 10 lest
module ang sensov

CAUTION — When using jumper cable axtreme care
I must be wsed not 10 1ouch exposed wire
tarminals 8, Figurs 5238) 10 sach other or
pround which could result in damage to ig-

nition module sensaer.

8. Reconmec! semsor plate using the jumper cable Fig-
ure $208). Recheck voltage from pin #1 10 pin 02,
Connoct the volimeler from pin 3 10 Dan 2 10 chack
s oulpul, This output shousd be 50 = 5 volts
when the siot is not present al the sensor and
should be 0 1o 1 volt when the siot is at the sensor. A
screwdriver tlade can be wsed 1o check the sensor
oulpul, M these voltages ane not present, the sensor
plate must be replaced
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1. Pin conneclors Part No, 7453677 (3)

2. Socket connectors Part No. 7453077 ()
3. Body receplacie Part No. T2051.77 (1)
4. Body plog Part No. T452177 (1)

5. 18 gauge Insulated wive (4 )

6. Wire ring terminals Part No. 5857 (%

7. Bloctrical tape

(o)
\88/

PR T Ll
Geean (3)
Black
Red (1)
7 [
Ignition Moduls Check
_]:i,.a:au.x.q .I.L.L.I..:g_j.s_
g
Black ()
Red (1)
Green (3)
P 2] vonmesee
Sensor Outpoet Check

Figure 23.8. Fabvicating and Using Jumper Cables
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ADVANCE MARK RETARD MARX

FRONT CYLINDER FRONT CYLINDER
Advance tming mark

CHECK ADVANCE TIMING
WITH STROBE TIMING LIGHT

(Figure 5-23C)

Ignition timing should be chacked avary 2900 miles,

Use a strobe flash timing Sght (Timing gun) to view as-
vanced timing of Mywheel tThiough accessory plastic
view pleg. Part No. DE286.65, scrowod 0 timing i
spection hole. Make sure view plog does mot towch
flywhools, Timing light lesds should be connected to
the front spark plug, ground and Satiery soditive ler
minal. Stan engine and sat engine speed at 2000 rpes,
Ught witl Nash each time spark cocurs. Loosen sensoe
plate screws just encugh 50 that plate can be shifted
waing 3 screwdriver in notch as light aimed IN%0 Inspec:
000 hole s10ps timing mark in Center of hole, Timing will
retacd automatically when enging is ol idle speed o Is
slopped. See 1able below. The amall dot which agpearns
on or noar the lront cylinder advanced timing mark in.
dicates rear cysnder advanced tming.



TINING ADVANCE
| Engine RPM igoition Timing |
0600 3* B1DC
£00-1600 21" BY0C
Abowe 1600 35° 8T0C
SETTING RETARDED TIMING
(Figure 5-23D)

CAUTION

This proceders will result in approximate timing and angine
can be opersted In an emergency for & short period of time.
Advanced Sming should be checked and sel under running
conditions a5 S00n &8 ponssibie using & strobe Bming light
85 descrided In preceding section.

Whesower ignition compononts have boen disassembled,
Sech As during engine disassembly and reassembly, o ¥
SEOe teing Ight s not svailable, approodmade timing can
be cbiained by using the following procedurs

1. Set sensor plate 33 50 that sonscr plate screws ) ae
centered in the slots. Snug down the scwes £

2. Engne can now be started.

3 AUt the aovanced Sming fowing procedure i 1he
proceding section.

REMOVING
IGNITION COMPONENTS

(Figure 5-23D)

To awcid accidental startup of wehicle and possidle por
sonal injury, disconnect the batiery cadlea, (negative cable
1) before performing any of Tw following procedures.

1. Using 2 38 in drill D, drill 0wt Ouler cover rivets (1)
and temove ouler cover ().

2 Remowe inner cover screws ) And semowe INne Cowee
(4 and gasket &5

A Remove sensor plate screws I and wasters (7).

4 Vo remove senscr plale @) from Qearcass, cisconnect
comector (1) and rmowve connecior 1rom  sensor
plate wiees. Pull witss Brough Oeacass hole 0ne alt
time.

NOTE

1t may Do recesadary 10 cul pin and sockets rom wires
10 pult wiveg Bvauph hole in Qeavrcese.

5. Remowe ronor screw 8 ana rofor (104

6. Seal (11} ¥ Osfoctive, can De pryed oul fom ignitior
side of gearcase. Use care not %0 damage camshaf
ond wile prying.

7. Disconnect ignition module wives from coll.

8. Toremove ignition modue (53 feom the rame, remcwy
two mounting bolts, and the screw securing ™y
@ound wire 1o the frame.

INSPECTION AND
REPLACING PARTS

Irspect Bp of seal and replace If & wom o Tough. Alsc
repiace e seal (1 them is amy ewiderce of OFf lnskage ink
the Smer compartmant.

INSTALLING
IGNITION COMPONENTS

(Figure 5-23D)

L Assemble ignition modube (13 10 front frame mounting
Dracketl Maks sure thal e Diack ground wiro is
secused 10 the Bracket

2 Conowct igntion module wites 10 ignition ool as
Shown In the wirlng dlagrams.

3 M osoal (11) was removed, install new seal (V1) i gear
casa, Iip akde 10 Ignition side of QRarcase.

Seal (11) must be pressed o gearcase entll It siope. A
seal that s not all the way In may leak,

4. Apply Loctte Lock ‘N Seal. Part No. 8962577 10 m0lte
bolt (3 Insta® rolor (10) with rotcr DOl (3. Torgee Boll
3 % 7580 nbe
CAUTION
Use cnly the grade of Loctite specified.

S Inatal sensdr DAt () with s0nscr plate scrows 6| and
wishers (7).
NOTE:

¥ semsor plote (8 was compioindy removed ¥ sty D4
mecossary 10 instal new wire pins, SOCKkeNs AT Dody
receptecie.

6. Set retarded IgNton 1ENg A8 SMCTRed In Prewioul
section. Check asdvanced Iignition timing



Figure 5230 ignition Components — 1580 and Later

(80
ender resning conditions a8 described in previcus
section.

7. Watall gasket (5] and inner cover () with screws ()
8. Rivet outer 0Over (2) 1O Inner COwer (&) with rivets (1)
CAUTION — Use only rivets Part No. 0689 %0 secure -

outer cover, (See Figue S23E) Timing "
cover tivels e specially designed so \
\

theee Is no rivet end %o faf of into timing
compariment a3 with regular rivets. Use of ™ —
regular rivets could Couse damage 10 lgnéi- Incorrect
tion components.
Figars S23E. Specisl Timing Cover Rivet



IGNITION COIL

DESCRIPTION
The goition codl is » pube type transformer that trantforms

Primary and secondacy resislance of ignition coll with

ing Amits:

1979 and Eartier
L RN g e 4.7 1057 Ohms
SOBONMIGY n 075 06 cxsvadersvy 16,500 to 20,000 Ohms
TR0 and Later
RN o s dasinvesdasadheoacadln 331037 0hms
T R R 16,500 10 19500 Ohms

M 8 2o tenter i« not avaltable, Temporarily substitete & new
iprition coll by attaching i at any corvenient Point negr
o cof [eodl will function without being secursly grounded],

Tramfer termingd wites 10 new codl as hown in wirng
disgram for that perticular model,

CAUTION — Connect ignition coil wires as shown In
wiring Sagrams. Reversing polasity 1o the
igniticn control module will permasently
damage the control module.

Atach mew 1park plug cables to ool and plugs. If igmitian
reuble it eiminated by the temporary imtaliation of new
ood, carefully inspect oid coll for damaged cabtier and In-
sulation. The imulation on cabiem may be Cracked or othe-
wise demaged slowing high temsion currest %0 hort to
matal parts. This & most notsalie in wet weather or when
matarcycle has been washed

REPLACING SPARK PLUG CABLE

Resistor type NGh 1easion cables are ysed. This type
Pas & carton impregnanted faleic comn inslead of sohd
wire 101 ragio NOISE SUPEIESSION and IMproved reliatis.
ty of elecironic components. For NS reason, it &
recommended Ihat the avact replacement cabie is used.

Remove 0ld cadle from ool Serminal and Install new
CAbie, Always Do cartain IRa Cable BOOY OF Cap IS B
Cotely Ughlened 1o 18e ol 1ower 15 Drovest moisiure
and dirl fram conlacting the high 1onsion lead, Roplace
DOOT o cap If damaged o loose Mting.

CAUTION ~ When disconnecting cable connmecter
from spark plug termingl, 00 not pull on
the cable itself because the cadle carbon
core will be damaged. Always pull oa the
rubber Doot as close as possidbie 10 the
spark pheg terminal



SPARK PLUGS

GENERAL

Spark plugs should be replaced every 2500 mims. Use
only the replacemen! spark pugs Histed on page 5-1.

The S50 angd SROA piugs have & resisier element %0
reduce radio inteclarencs originaling in the motorcycle
ignition system. Only resisior lype plugs should De wsod
with 1880 and 1ater ignition systems

NEMOVING SPARK PLUGS

Disconnect 10ark pivg cables from plugn By pullng on
moked connecter caps, Connection ia the semple $5p-0n
wee

CAUTION — Do not pull en wices sints this may damage
Internal conductor cauning hgh rhitance and reduction
I firng voltage.

Use # deep socket wreach or ipecal 1park plug wreach %0
oosen plugs. Blow amay il dirt feom plug Base With com
greiied o tinte remonng phag

INSPECTING SPARK PLUGS (Figure 523F)

Examine plugs as s00n 35 they have Dean removed, The
depoaits on the plug base are an Indication of the cor.
rectness of the plag Meal range, efficiency and are a
guide o the general condition of rings, valves, car
buretor and igrition syslem.

A A wat black and shiny deposit on plug base, ekec-
trodes and Ceramic insulator tip indicate an ot foyl-
od phug. The condition may be Caused by woen nags
and piston, 100Se vaives, woak Datlery, facity igni
fion or 100 cold spark plug hest! range

B A &y Nulty or sooty tack deposit indicatos a 100
fich carburetor alrfeel mixtere or long perods of
engine k3ing.

C. An overheated plug can De identified By & ligM
Drown, glassy ceposit. This condition may De ac
companied by cracks in the insulalor of by erosion
of 1he elcirodes. This condition is cewsod Dy 100
Man an airfosl mixtue, & hol reaning engne,
valves not seating, improper ignition timing or 100
hot & phag for the service. The glassy degosit on the
spark phog is a condector when hot and may ceuse
Ngh speed mistiring.

A plug with eroded elecirodes, heavy depisils Of &
craciked Insulaior should e replaced

D. A plug with a whits, yellow or light 1an 10 rusty
DIown powdery deposit indicates balanced com

!0 !0
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Figure S23F. Types of Plug Base Depotin

Dustion. The depcsits may De cleaned off at regulas
intorvals If desired.

SETTING SPARK GaP

Use only a wie fype gaupe. Bend 1he culside of ground.
od sleciiode 30 only & siight dieg on the Qauge Is felt
when passing It Batween slacirodes. Nave! make ad-
jeatmants by Deoding Ihe cenler electsode. Set Qap on
M plugs 10 0038 - 0080 -

INSTALLING SPARK PLUGS

Before imtalling spark plugs, chedk condition of Thweadh
n oyliader bead snd on plug. I cecemary softan deposity
with penetrating ol aod chean out with a thesad chper

Inttal tpark plug finger tight and thea torgue to 18 10 24
ftdtn, 1f & torgue wrench o not svmlable, tighten finge
TN and Ten uling & sdirk plug wrench, tghten an »d
dvonal 1M tura

Chetk and adjunt, i necetusry, engne idie 100ed and mix
ture setting
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BATTERY

A new tatoary b thipped dry and muss be activated
by filling weth battery grade wiphurc electrolyts
before placing in service,

With & Mydromener or sytings, add water 1o each coff 20
raise levef of solution up to lewel for type of battery w4
tolowns .

FL's — Fill 10 triengie or Cche 8% Dase of fillet hole.
FXCs «— Maintain level at cpper level lios on one side of
battery.

Be careful not to overfill, Overflling will resslt in some of
™o clectrolyte bDeing forced out threugh cap vent holes
dilating or weakesing the solution strength, An owerfiow
of battery solution will caume cables 10 corrode and motor-
Cytie Doty near the Battery to be damaged,

WARNING — Batterier contan wiferic acd Avoid contact
with skin, eyes or dlothing,

ANTIDOTE ~ External — Flush with water,
« tnternal — Drink large quantites of milk or
water followsd by milikk of magnesls, vege:
table od, or beaten eggn. Call dostor s
medistely,
« Eyer — Flaah with water and get immediase
medical attention.

Clean tattery and termingts when necetiary with 3 Saking
pocts wanter wolution. Be careful 10 void getting asy of e

Coat serminals with gresse or 0 felt terminal Dot washers
after wises have Been artached 10 re1ard corroding.

TESTING BATTERY

Use the following isatructions for setting Bastery condition,
As » gquide for determining when %0 start or stop charging,
check charge 1tate in o cefls (sesns A and B). As » guide fon
determining battery condition, uas load test 8

HOW TO TEST

Discharged, o¢ Mt than 1/2 charged batseries (1,210
Sravity) munt be recharged in ceder 5o hawe charge sufficien
for testing. Use hydromwter (Al or losd tester (B), m
follows

A Use of Mydrometer: [Refer 10 chart below)

BATTERY CHARGE CONDITION

Se of Specific
Charge Gravizy (A)
100% 1,250 - 1,270
5% 1,220 - 1,240
0% 1180 ~1.210
nN 1.160 - 1,180
1. B wre 1o cormect resding for temperature extremes,
For each tvmm add 4 poinm, or deduct 4 points
dor sach 10° balow ROOF

NOTE

Harley Davidson Hydrometer, Part No. 96802.63,
has Bultin thermomater and correction chart and
is secommended 1or teiting ol batteries

N

Aowd gravity of sach call and record,
3. M any 2cell vacy more than 80 points, replace battery.

4. M cells are even or vary only slightly, bettery i genersl.
Iy not “wapect.”
8. Use of Losd Tester

1. Never use on Sachatped bhatseries or batterior under
36 chavped (1. 240 30 ¢r.).

NOTE

The Sun VAT-28 Tester [or equivalent} is recom-
mended for load tasting the betsery,



7. Pully chage the battery Defore teiting Load battery
10 3 x amp howr rating ssing the Sun VAT-20 Tester. (The
Hartey-Devidicn 32 amperer bour battery thould be loaded
8o 99 amperms and the 7 emperes hoor Battery to 29 ae
peres ) Veltage reading sier 15 seconds should te 9.6 or
moce, Nots that voltmeser laacds munt e conmecied drectly
5 batiery poits.

SUN VAT S TESTIN

Faguee 524, Testing Battery Capacety

CAARGING BATTERY

Never allow & battary 90 stad in & dichenged condition,
Start chasging it 31 Once &t the recommended cOMimuous
charge rate. Be mote charger is progerly conmected and
pated cbsarving postiv (+) and megative (<) polaity to

To dntermine the amoust or condition of » battery charge,
check solution in sach cell with 3 buttery hydeometer,
Wowrs hydrometer reading is 1.200 or lew, bettery is con-
sidered discharged and thoudd b removed from sotorcycle
nd charged a1 the following maximum continuout charge
rate, uting apgropeiate 12 voit chatger,

12 volt 7 ampers Bour battery — 1.5 smperes
12 volt 32 ampare hour battery — 4 amperes

A highet Battery charge rate will hast and damage the
battery. For this resscn, do not sliow the small motorcycle
battery 20 be charged in the same line with large Batterie.
Hydromaeter meading of » fully charged batsery in good con-
deion, with full ssreng® slectrolyte will be 1,270 or higher,

WANNING — Hydeogen gea, Tormed whes charging, is ex-
plosive, Awgid open flame or dlectrical spack near hattery,

Alowing & Battery 10 reman i » diucharged condition will
horten its life. 1t is important that & battery be kept well
charged during below fraezing weather,

RECLAIMING SULPHATED BATTERY

1f & Sattery has been aliowed to ttand in 3 dacharped con
@nion for a period of time, the lead sulphate in the plane
will eryrtaliioe and not take & charge =t normal retes. Such
atteries should be charged at hal the pecified continucus
rate for twice the compened time. A longer charging tme at
# vowsr rate will many times break down the cryxtalline
structure Into active materials and Testore the battery,

CHMANGING ELECTROLYTE

In normal service with average Cars, It i newer necastary %0
change electrolyte for the lifetime of the Battery. Mowsver,
M the battery solution is spitied, cluted a5 2 result of care
fess water addition, or meutralized by the addition of an
dialine substancs, e battery seiution may be changed
and in some cases near Tull capacity restored.

A weak acid sobetion may be detected by charging e
battery until all oy gan freely and the grawity has not
Hhowns a rise for theee succemive readings taken a1 hourly
ntervals, “Casting”™ n evidenced by & bubliing sction in the
slectrolyte Bhat may Be Setected by sight or seund. Do not
change electrolyte in & battery with one or moee cells that
1ol to g Such 8 condition indicates & structursl Tedure.

Pour solution out of charged battery and Kl with water,
Charge battery ageln wntd maximem specific grevity s
mached, Pour out thit solution and add peepared Dattery
shctroiyte 10 specified Jevel and charge again for & short
Tength of time for Sl capacity,

Check specific gravity and add » Srtle water if necensary 1o
Lring 30100 Gown 10 Jesred maximem Emits,

The value of changing slectrolyte in & fairly 0l battery »
Questionstie. By 1ipping ower 1uch & battery 10 drain the
solution, the doughed off waste materials acoumulated by
tepeated charging and dischaging sctons might be dis
lodged from the sedment chambers in the boetom of the
battery and depouited in the seperators. This meterisl is oo
slectrical conducsoe and thus mey “tree” o cotch i the
wperaton and caune 8 1hort circuit.



STARTER MOTOR

DESCRIPTION

The stacter motor & & 12wolt, secies Sield d.pole drive
motor which engeges the clutch ring geer through a Bendix
type drive and » reduction gesr enit. A solencid relay gro-
vides battery curvent directly 50 the motor, The solencid
s controliad by 2 button switch on the handieber,

NOTE
Starter motor hould mever be opersted conting
outly for more tan 30 weond withou! pasng
10 let it cool for at lemt two minuted. The motor

B not deigned for continuous operation and
Mrious demage may result,

TROUBLESHOOTING

GENERAL
The starer motoe is cesigned 10 be corresion resistant

In the svent sarter motor Tails 10 operste satisfactorily,
the following thecks sthould be made Bedore removing
motor for impection:

WIRING

Make wre the mounting and wiring conmections are tight
d n good condition. The solenoid switch should te

firmly moumted and #l wiring Connectons showld be clean
and tight. AHO inspect the CONNeCTONs 1o the battery snd
AU CITCUIl, i J00se oF Gty CONNECTIONS anywhere in the
circait will cause high resistance and reduced mator eff)
chancy.

BATTERY

If the connections and wiring are found 1o te satsfactory,
the battery hould be checked 10 determine its state of
charge (tee “Chasging Bsttery™]. I the hattery i charped
and Dattery voltage s reaching the motor Without sny ex-
Cottive losset 0 wiring o connections, the trouble may be
Mributed 10 Sither the engine or the starter motor itself.

SWITCHES

I the Bettary it charged but thees is mo curment flow to
motor a1 all, troubie is probably in handiebar button ywitch,
RUN-OFF ywitch, or the solencid ywitch, This can be
Guterrmined by by-pasting sach swisch with & Beavy jumper
(reder 30 “Wiring Diagram. ")

ENGINE

Excessive fricuon in the engine from Ught bearings
Piatons or from heavy oll obwioudly makes engne harder
W0 crank. Howewer, If engine & bnown 10 be o normal
CONGTion and the rest of The SLarting sysdem is satafactony,
the 1tarter moter should be removed for Turdher checking.

NOTE
Electrical tests 10 locale cause of siarting sysiem fall.

wes can be made vsing the Sun VAT.26% Tester or
aquivalent and applicable Service Bulleting.



STARTER MOTOR AND DRIVE
REMOVING AND INSTALLING STARTER MOTOR

Disconnect dattery cables (negative cable first) 10 avold
socidental start-up of vehicle and possibie personal in-
Jury.

Disconnect wlenoxd cably from starser motor terminal
Remove sttaching nuts and lockwashers (1, figure 526}
which fasten starter motor hosaing (31 to stodh on chein
housing. Remowe 12arser motor end mpport plate (not
Whown] from trammason. 1t may be necesary 1o loosen
nd rae Battery carrier 10 provide chearance. Nemowe

1. Antaching wud s and 3, Starter shaft housing
lockwashers () 4, Thuboiz (2}
2. Stuwrter motor

Hlarter Motor 17) and starter shalt Bousng (R from motor
cycie as o smuembily,

PRESTOLITE STARTER MOTOR
OISASSEMBLING AND ASSEMBLING (Figure 527

Remove thre Solts (1) with washers and lockwashen (2}
Remove commutator end cowr (3) holding brush plate
4) i place |t necestary

NOTE

End cover it marked with & doulie line next %
e Mmotor termingl. Ao truth holder b »
poditioning nooch which segitters on e moltor
teringd insclance, See Sgure 528 Partt must be
lotated cormecty when resmermnisied

TEAMINAL

DOUBLE LINE

Figure 526 Removing Starter Motoe

Figure 528 Posinoning Prestofte Starter Motor Cower

. Ty tolt {2)

. Washer and lockwasher (2)
Commutator end cover
Brush plate and holder msembly
Armature

Dview #0d cover

Drivn ond Sall bearing

Bruy wring (4)

Tarminal and brush assembiy
Geownd bewsh (D

Frame and field coll sssembiy

1
2
3
4,
5.
6,
7
R
8
0
1

Figure 527, Prestolite Starmer Motor ~ Exploded View



Armature 15 and drive end cover [5) with bearing (7] are
remowed 35 an ssembiy. Bearing (7) & & light presst it on
srmigtury shadt and & wtaked in end cover (8},

NOTE

To prevent rushes from ewcaping holders, irmert &
1000l of slightly larger diameter than the comme
o underneath beuthes when Brushes arw half
exposed a5 amature s withdream from frame. In
this way amature can be reinstalled withou!
removing brushes from holders.

Reswsembly s sssenaially e reverse of the dnsmembly
procedore, I bruthes (9 and 100 and springs (8) have Been
reieased from holder, use clips of clamps as own s figore
520 % hold them in place while installing semature, Note

Figere 529, Uhing Clamgn to Hold Prestolite
Bruthes i Mace

that deive end of Trame is nosthed 1o Tit drive and cover,
Line v pasitioning notch in the brush holder astembly
with terminal insulator. Line up positioning mark on com
metator end head with motor terminal. Install thew Dodts,
tightening %0 20 to 28 inbs. sorgue

HITACHI STARTER MOTOR

DISASSEMBLING AND ASSEMBLING (Figere 530)

Remove termingd sut, winher and lockmaher (1), Remove
puts and lockwashers (29 from theu Bolts (3], Remove thry
bolts with lockmashers (3], Remowe two screnn and lock.
wathers (4) Tastening the resr cover

Seowrate the rear cover {5) from the starting motor frame
& follows: 10 the reir Cover with 3 soft hammer %0 make
M openng betwesn the rear cower and the frame. Next
BAMT A rtwdriver M50 the cpening and puth ont the
reae Cover taking care %0 e that sermingl and iraulator (6)
fEMAIN in place faat 10 moser frame

Lt the brushes from the commutator. As shown in Figume
531, puling up e brush spring with a steel wire and puil
Ot Ihe brushes. Note that two negative brushes (7) hawe 1o
be withdrawn sightly 1o be hold in the brush-guide, mak.
g uso of the action of the brush spring. The other two
positive brushes @) should be completely removed from
the brush holder assembly 31 as shown in Figue 532

Remawe front cover 1100, armature (19} with il bearing
112) and Swunt washer s (10

1. Terminal nut, lockwasher and washer & Positive baush ()

2 Theu bolt nut and lockwasher () %. Brush holder assembly
1 Thru bolt and lockwasher () 10, Front [dedwe and) cover
4. Rear cower screws and lockwashars () 11, Armature

& Rear [commulaton end) cover 12. Armature ball bearing
6 Terminal 3od Insulator 13, Threst washer

7. Negative brush () 14, Frame

Figure 5-30. Hitachs Starter Motor — Exploded View



Figure 522 Mitachi Brushes and Bresh Molder

Astembia starting mosoe = reverse onder of dismsembly
nating the foliowing:

L. To determine the proper pasition of e and frent
Cower, dign noach s cover with progected fart of the rame

2. Ahwer installing positive bruthes in the brush holder and
Covering with the rear cover, aligh and fasten the brush
helder 1o the rear Cowver with sctews and lockambers from
the Outsde OF The rear Cover

3. Thiu bolt nuts thould be tightened to 20 10 24 inlbs.
0rQue

PRESTOLITE AND HITACHI
STARTER MOTORS

CHECKING FRAME AND FIFLD ASSEMBLY

Oue 10 the insernal wiring 3nd connectiont of the Prestolity
frame snd lield sambly, thers s no satictactory fedd tent
10 determing grounded or shorted field codls, 1F feld colly
oo required on either Prestolte or Mitachi motors it i
secnitaty, dus 10 the mathod of installing fleld cods in thi
stsemily. 10 replace the frame and field assemidy. To tep
for field colls, wing & test famp, place one prode of tey
Sght agaimt the frame. Mace the other probe against escr
of the truthes sttached 10 the Tield colls 20 indicate open o
Sosed Srcult

HEPAIRING ARMATURE

i comumenaner is duty it can be Cleaned by polishing witk
No. 00 sendpaper — not emery cloth. |f commutaner i
wWOom, out of round o has high mice insulation betweer
SOPMENTS, COMMUIANGT Can be turmed down in & fathe. Mica
Sould then be ungerout 1732 in. deep With a0 underoutting
machine and slots clesned out 10 remove dirt Of COPDN
duit. If undercutting sachine s not svailable, wnden
cutting can be accomplished satisfactonily using & hacksaw
blade. Commutator should then be sanded lightly with No
00 sndpaper 580 remove anry Burrs Jeft from undesoutting
procedure.  Inspect commutnor end cover bushing. 1!
Buthing & worm, replads complete COMMUTItOr and oo
smembily. Irapect drive end cover and bearing and replace
Bearng if worn 50 sxcessive loosenes,

REPLACING BRUSHES

To mplace the Pressclice imulsted beushes (9, figure 527)
remove the terminal and Deush Sisemdly from slot in framd
od naall e termingl and Beunh swsembly. To replacs
Brushet Mttached 50 the feld codls, Tt cut off old Bruwt
lead wire where it is attached 20 the field coll jead
Tharoughly clean codl fead by Niling off old connection. In
sdation on feld coll lead should De removed only o 1
Back a5 necestary 10 make mew S0Mder contection Using
reun Bux, solder brush Tead 10 field coll lead, making cer
in brugh Mad it 5 the same DOWTION 84 the origingl Brua?
lead, On Hitachi model negative brush leads must be un
soicdered from brush holder 10 replace. Do mot overhast
Brush leads or sobder will run on wire strandy and Brug
Ieacts will no longer be Bexie. Betove ressenmiling motor
check brusth connections for suMiclent clesrance froer
frame and from armature.

Replace trushes when woen down close %0 the following
misimgm langths,

Pressodine « 1M inch

Hitachi < 7/16 inch



Order from Sun Electric Corp Ohicago, 18,

For testing wtate of charge
of worage batteries. Specific
ravity of dlectrolyte can be
corrected for temperstute ex-
et by meas of belitin
her Marmeter,

Sen Powsr Timing Uight, Model PTL 45

\ Pits 14 mm spark plege
Q@

9680267 Batvary Mydromener -~
with Temgerature Cotrection Feature

4575584 Spark Plag Wreseh

Clear plastic plug threeds into

,7:"\ cronkcase timing hole for '
~NL/ . owme  ignition  timing  with
\ surobe timiag light -
DE295-45 Timeng Mark View Mg 95960 52A Alternator Rotor Puller




MISCELLANEOUS H

TABLE OF CONTENTS

T 1 A Crmr sy T SRS AP A 6-1



INSTRUMENTS

SPEEDOMETER
GENERAL
Lubricate cable core swery 5,000 milet with graphite gress,

Yo Libricate the spewdomeier drive core or replace & dam-
#ged or broken core, proceed as follows!

On FL and FXS models, ramove imtrument gensel cowr,
Remowe scrowt that ecurs ipsedosseter hasdd 1O intrumensd
panel base, Lift speedomater heed o Tar i cating will gee:
mit, and with pliers, looten came coupling nut from fpeed.
ometer head. Withdraw core from casing. To free 2 broken
core fom cating, daconsedct lower case coupling nut from
spoediomaner deive unit. Withdraw core from lower cdse.

&1
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