




















GENERAL

SPECIFICATIONS NOTE
The Vehicle Identification Number (V.I.N.} is stamped
NOTE on the right side of the engine crankcase and frame
Meadel FL specifications also apply to model FLP un- steering head. It consists of a model code, & serial
less otherwise stated. number, a man_ufacturer s identification and modet
year as shown in the table.
DIMENSIONS
FL/FLH FX XS
Wheel Base ............ 61.0in. 630in. B35 in Modef | Serial
Overafl Length.......... 89.0in. 92.0in. 920in. Letters No. No. Mfr. Year
Overall Width. . ......... 39.0in, 34.0in. 290 in. FL or FLP 1A 10,000 H 8
Overall Height .......... 435 in, 4575 in, 41.75in. FLH 24 and up Harley- {1978)
FX 2c {5 digits) | Davidson
CAPACITIES FXE aD
Total  Reserve FX3 2F
Fuel Tanks: FL/FLH Bor35 t12o0r1 Al wve thi b h dering parts or making an
{US. Gal} FX/FXE 1973-74 - 36 0.7 Always give this numbar when ordering parts o g
FX/FXE 1975 & Later 3.6 0.6 nquiry.
FXS$ 35 10
Dil Tank ....... e, 4 Quarts [US) TRANSMISSION
TransmMiSsioN .. ..vveeceeernnrivnnnn 1-1/2 Pints {U.5.)
TYPE i e e e, Constant Mesh
ENGINE .
Made! Diasignation Letters .................. FL - FLH Internal Ratios:
Numberof Cylinders ...... . ... ..iiiiireiinan.. 2 4 Forward 3 Forward
Type . s 4 Cycle, 45 Degree V Type
Horsepower ............... FLH - 62.0 hp at 5400 rpm FX/FXE 1 Reverse
FL - 6§7.0 hp at 5200 rpm FL/ | 1974 & [1975 &
Taxable HOrSBpOWET ... ...0iciisireranrrrrerenas 9.44 FLH Earlier | Later
BOre .. e s {87.3 mm) 3.438 in. 1st 3.00 300 245 271
SHOKE it i {100.8 mm) 3.868 in. 2nd 1‘82 . 182 ) 1'50
Piston Displacement ............ (1207 cc} 73.66 cu in. 3rd 1'23 1'23 1'00
TOTQUE ot iiiinr e e FLH - 70 ib-ft at 3800 rpm 4th ’ ’ '
FL - 64 Ib-ft at 3600 rpm or reverse | 100 1.00 2.66
Compression Ratio ...................... FLH-81t01
FL-72510 1
Spark Plug (Heat range for average use) Engine Sprocket Teeth ................. 24,23, 22,18
1974 & Barlier ... ... ... iiiiiiiiiaainns No. 3-4 Clutch Sprocket Teeth ... ... vivniieiiiininn.. 37
1975 B 1976 . s No. 5-6 Transmission Sprocket Teeth ............. FL/FLH - 22
1977 B Llater ..............0..- No. 5A6 {Standard) FX/FXE/FXS - 22
No. BR6 {Resistor} Rear Wheel Sprocket Teeth . ..............00ivvn.. 51
SPROCKETS AND GEAR RATIOS
Engine Sprocket
4 Speed 3 Speed
24 23 22 24 23 22 19
X FX FX
Overall 1973 | 1975 1973 | 1975 1973 | 1975
Gear Ratios |FL/FLH | -74 | & Later [FLA/FLH | .74 | & Later | FL/FLH | -74 | & Later| FLH FL | FLH FL
1st (Low) 1074 1025 838 1119 |10.71 875 | 11.69 |11.20 9.14| 9.69 |10.01 (1067 (12.20
2nd 6.50 624 6.79 6.51 7.08 6.80 536 | 560| 584 | B8.75
3rd 439 4.21 4.59 4.40 4.79 4.60 357 | 3.73| 390\ 450
41h or Reverse | 3.57 3.42 3.73 3.57 3.80 3.73 10.37 (111.97




WARNING - Tires and tubes are comectly matched to
wheel rims as specified below to provide a safe installa-
tion and must be used exciusively for replacemant. The
use of an incorrect tire or tube could cause damage re-
sulting in tire deflation and/or affect motorcycle
handling leading to an accident.

Tire identification numbers and size are given on the tire
sidewall. Tube sizes are printed on the tube. Protective rub-
bar rim strips must be used on spoked wheeis,

Wheel Tube Size Tire Size
Wheel Description {Goodyear) | (Goodyear)

16 Inch [Cast, 7 Spoke | MT90-16CV*

MT90-16T
FL/FLH |Laced 5.00-16T
Front Cast, 16 Spoke | G6.10-16 5.10-16T
& Rear |Cast, 9 Spoke
FX/FXE/
FXS
Rear

3.75-18T
19 Inch | Laced v18/19 MMS0-19T

FX/FXE/ |Cast, 7 Spoke | vi8/19 MJ90-19
s Cast, 9 Spoke
Front

* MT80-16CV is a center valve tube.

The following tire inflation pressures are based on rider and
passenger weights of approximately 150 Ibs each. For each
50 Ibs extra weight, increase pressure of rear tire 2 lbs,
front tire 1 I, and sidecar tire 1 1b.

Tire Pressure —
PSi (Cold)

Front | Rear | Sidecar

Solo rider FL/FLH 20 24

FX/FXE/FXS 24 26
Rider and ane FL/FLH 20 26
passenger FX/FXE/FXS 24 28

Rider and one
sidecar passenger | {(F L/FLH Only} 22 26 20
or 150 Ibs.

WARNING — The maximum cold inflation pressure of
these tires is 32 ths.



SERVICE

SERVICING A NEW MOTORCYCLE

PRE-DELIVERY

Service operations to be performed before dalivery to
customer are specified in the Pre-delivery and Setting Up
instructions and Important Instructions inciuded with new
vehicle.

CHECK AT FIRST 500 MILES

1. Drain oil tank through drain plug, flush with kerosene
and refill with fresh oil.

2. Replace oil filter. Clean overhead valve/tappet oil supply
screen.

3. Drain transmission through drain plug and rafill to level
of filler opening with fresh oil. Use same grade oil used in
engine,

4. Lubricate all points indicated for 1000 mile attention in
the regular service intervals chart.

5. Aim headlight.
6. Inspect and service air cleaner if needed.
7. Check adjustment of chains and readjust if necessary.

8. Check lubrication of rear chain and readjust chain oiler
{if provided).

9. Check wheel and brake disc mounting boits and tighten
if needed. These bolts must be tightened to specified torque.

10. Check level of splution in battery and add distilled watar
if needed. See that terminals are clean and connections
tight.

1. Check tightness of all cylinder haad bolts and all cylin-
der base nuts, and tighten where necessary to specified
torque.

12. Check brake adjustment, hydraulic fluid level and hy-
draulic line connections for leakage.

13. Check tire pressure and inspect tread.

14, Check front and rear fork bearing adjustment.
15. Check carburetor controls and adjustment.
16. Inspect brake pad linings and brake disc.

17. Check oil lines and fittings for leaks.

18. Inspect and clean spark plugs.

19. Check ignition timing and circuit breaker point condi-
tion and gap.

20. Check all nuts, bolts and screws, and tighten any found
loose 1o specified torque.

21. Check and tighten whee! spokes.
22. Check clutch adjustment.

23. Change Model FX 1200 front fork with recommended
oil.

24, Road test.

CHECK AT FIAST 1000 MILES
1. Drain oil tank and refill with fresh oil.
2. Replace oil filter.

3. Check level of gil in transmission and add oii if needed.
Use same grade of oil used in engine.

4. Service air cleaner.
5. Check adjustment of chains and adjust if necessary.

6. Check lubrication and condition of front chain, and check
chaincase vacuum with gage, Part No, 96950-68.

7. Check lubrication and condition of rear chain and read-
just chain oiler if necessay,

8. Check level of solution in battery, and add distilled water
if needed. See that terminals are clean and connections
tight.

9. Check circuit breaker point gap and condition and adjust
if necessary.

10. Check brake adjustment and hydraulic fluid levels,
11. Check clutch adjustment.
12. Check tire pressure and inspect tread.

13. Check all nuts, bolts and screws, and tighten any found
loose to specified torque.

14. Check and tighten spokes.

15. Check carburetor controls and adjustment.
16. Lubricate all cantrols and fittings.

17. inspect brake linings and discs.

18. Road test.

Above opsrations are described fully in section pertaining to
particular part of motorcycle. See table of contents for foca-
tion.
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REGULAR SERVICE

The following chart outlines recommended Maintenance and Lubrication intervals after performance of service
on a new motercycle and the initial break-sn period. Refer to Figure 1-1 when using the chart.

WARNING — For your personal welfara, all the listed service and maintenance recommendations should be

foliowed, because they may atfect the safe operation of your motorcycle.

IMPORTANT

To prevent over-greasing, use hand grease gun on all grease fittings.

REGULAR SERVICE INTERVALS CHART
Fig. Fig Fig.
Regular 1-1 1-1 1-1
Service Index Index Index
Interval No. Grease No 0Ol No. Service
Every 19 Rear brake pedal 7 Rear chain {if chain 12 Air cleaner
1000 miles bearing oiler not used) 11 Batiery
] Foot shift {ever 1 Ctutch hand lever 27 Front and rear
bearing 14 Brake hand lever chain adjustment
26 Speedometer drive 3 Cluich control cable 17 Hydraulic brake fluid level
Foot clutch pedal 156 Front brake cable Gasoline and oil
beartng 13 Throttle control cable vatve, lines and
9 Shift control joints fittings for leaks
4 Seat post roller Tighten nuts, bolts
and bolt and fasteners
28 Seat suspension Check wheel spokes, tire
bushings pressure and inspect tread
14 Brake adjustment ang
lining wear
Ciutch adjustment
Every 4 Seat post 5 Qil filter
2000 mifes 10 Seat bar bearing 20 Fuel strainer {if used)
23 Rear fork pivot 21 Tappet oil screen
bsaring B Front chain adjustment
22 Rear chain ailer
18 Circuit breaker points and
timing
Hydraulic brake fluid leve!
12 Check carburetor adjustment
and idle speed
2 Inspect, clean and gap
spark plugs
Tighten nuts, bolts and fast-
eners to specified torque
Every 13 Throttle conirol 2 Replace spark plugs
5000 miles 18 Cireuit hreaker cam Time ignition
or 1 year and advance unit 16,23| Front and rear fork
[whichever Speedometer and bearing adjustment
comes first} tachometer cables 6 Check shock rubber
bushings
24 Change front fork oil
Check brake hydraulic
fluid
20 Clean gas tank strainer
screen and flush tank
if dirty
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FLUID REQUIREMENTS

LUBRICANTS TO USE
HARLEY-DAVIDSON Ol

Use proper grade of oil for the lowest temperature ex-
pected before next oil change period as follows:

Use Air Temperature
Harley-Davidson Use {Cold Engine Starting

Qil Grade Conditions)
Medium Heavy 75 Above 40°F
Special Light 58 Below 40°F
Regular Heavy 105 Severe operating con-

ditions at air tem-
perature above 90°F.
HARLEY-DAVIDSON GREASE-ALL GREASE

Use for atl bearings on motorcycla, except where other spe-
cial lubricants are recommended,

HARLEY-DAVIDSON CHAIN GREASE, CHAIN SAVER AND
CHAIN SPRAY

Designed especially as a chain |lubricant. Penetrates inner
bearings for a long chain life.

GASOLINE

Use “"Premium” grade leaded gasoline. Do not use "No-
Lead” grades.

BRAKE FLUID

Use only D.O.T. 6 brake fluid.

HARLEY-DAVIDSON/LOCTITE
PRODUCTS

The Harley-Davidson/Loctite products listed below are de-
signed to increase the reliability of fastaners and to aid in
minor repairs.

WARNING — Follow the directions liated on all Harley-
Davidson/Loctite produqts. Aead all labels, wamings
and cautions cerefully before using.

Application Product Part No. Size
Lock fender braces, master cylinder boits, brake Lock N' Seal® 99625-77 6 ml tube
anchors, exhaust flanges and general body hardware, Adhesive on card
Secure upper and lower fork assembties, shock Stud N° Bearing 99626-77 6 ml tube
absorber mounts, fittings, axle nuts, shift lever Maunt Adhesive on card
screws, cylinder head and crankcase studs, and
handle bar clamps,
Lock adjustment screws and assembled parts. Wick N Lock™ 99627-77 6 ml tube
Secure foot rests and kick starters. Adhesive on card
Retain brake pedal bushings, main shaft sprockets, Retaining 99628-77 10 ml tupe
counter shafts, oil seals, drive train, linkage, clutch Compound on card
hub and sprocket assemblies.
Bond brake pedal and kick starter pads. Secure SuperBonder® 99629-77 3 ml tube
loose hand grips. Repair loose windshield moldings, Adhesive on card
and other rubber, vinyl and plastic parts.
Seal threaded fue! line fittings, hydraulic brake line Pipe Sealant 99630-77 6 ml tube
fittings and engine piugs. with Teflon® on card
Make emergency gaskets on-the-spot, Seal Gasket 99633-77 24 mi tube
crankcase covers, eylinder blocks to erankcase, Eliminator™ on card
fuel and oil pumps, and rocker arm covers, Sealant
Prevent galling, seizing and corrosion an oil drain Anti-Seize 99632-77 12 oz.
plugs, spark plugs, front fork and shock assemblies Lubricant aeroso!
and chain slides. can
Dissolve grease, dirt and oil from parts quickly Safety 99631-77 12 0z.
and safely. Prepare mating surfaces for Loctite Soivent aerosol
products. can

*Reg, TM DuPan{ Corp.



LOCATING TROUBLES

The following check list will be heipful in locating most op-
erating troubles. Refer to the approprate sections in this
service manual for detailed procedures.

ENGINE

CRANKING MOTOR DOES NOT OPERATE OR DOES NOT
TURN ENGINE OVER

1. Engine run switch in “Of'"" position.

2. Ignition switch not on.

3. Discharged battery or loose or corroded connections.
{Sotenoid chatters.)

4. Starter control circuit, relay or solenoid defective.

5. Electric starter shaft pinion gear not engaging.

ENGINE TURNS OVER BUT DOES NOT START
1. Gas tank empty.

2. Gasoline valve turned off,

3. Gasoline tine, valve or fiiter clogged.

4. Dhscharged battery or loose or broken battery terminal
connections.

5. Fouled spark plugs.

6. Spark piug cables in bad condition and leaking or cable
connections loose

7. Badly oxidized circuit breaker points.

B. Circuit breaker points and/or ignition timing badly out of
adjustment.

9. Loose wire connections at coil, at one of battery ter-
minals or circuit breaker.

10. Defective ignition cail.
11. Defective condenser.
12, Sticking or damaged valve or tappets too tight.

13. Engine flooded with gasoline as a result of overchok-
ing.

14. Engine and transmission oil too heavy {winter oper-
ation).

15. Qverrunning cluteh stipping.

STARTS HARD

1. Spark ptugs in bad condition, have improper gap or are
partially fouled.

2. Spark plug cables in bad condition and leaking.

3. Circuit breaker points in poor condition or out of adjust-
ment.

4. Battery nearly discharged.

5. Loose wire connection at one of the batteryterminals, at
coil or circuit breaker.

§. Carburetor controls not adjusted correctly.

7. Defective ignition cotl.
8. Defective condenser or condenser connection loose.

9. Engine and transmission oil 100 heavy (winier oper-
ation).

10. Circuit breaker cam sticking in advanced position.
11. Ignition not timed properly.

12. Gasoline tank cap bent or piugged, or carburetor fue
line closed off restricting fuel flow.

13. Water or dirt in fuel system and carburetor,
14. Choke disc stuck in open position.
15. Air leak in intake manifold.

16. Valves sticking.

STARTS BUT RUNS IRREGULARLY OR MISSES

. Spark plugs in bad condition or partially fouled.

. Spark plug cables in bad condition and leaking.

. Spark plug gap too close or too wide,

. Circuit breaker out of adjustment or in need of cleaning.
. Condenser connections loose.

. Defective ignition coil.

. Defective condenser,

. Battery nearly discharged.

W 0 ~ ;o kW M =

. Damaged wire or loose connection at one of battery ter-
minals, or coil or circuit breaker.

10. intermittent short circuit due to damaged wire insula-
ton.

11. Water or dint in fuel system and carburetor or filter.

12. Gasoline tank cap vent plugged or carburetor vent line
closed off.

13. Carburetor controis misadjusted.

14. Weak or broken vaive springs.

15, Aur leak at intake manifold or air cleaner.
16. Damaged inlet or exhaust vaive.

17. Incorrect valve timing.

A SPARK PLUG FOULS REPEATEDLY

. Incorrect spark plug for the kind of service.

pury

2. Piston rings badly worn or broken.
3. Fuel mixture too rich (see carburetar trouble chart).
4

. Valve guides badly worn,

PRE-IGNITION OR DETONATION (Knocks or Pings)

1. Excessive carbon deposit on piston head or in combus-
tion chamber.

2. Incorrect spark plug for the kind of service.



3. Defective spark plugs.
4. lgnition timing advanced.

5. Fuei octane rating too low.

OVERHEATING

. Insufficient oif supply, or oil not circulating.
. Leaking valves.

. Heavy carbon deposit.

. Carburetor adjustment too lean,

. Ignition timing retarded.

[« B A B

. Low power - circuit breaker cam sticking in retarded po-
sition.
VALVE TRAIN NOISE

1. Low oil pressure caused hy oif feed pump not function-
ing properly or oil screen obstructed,

2. Hydraulic tappets not adjusted properly.
. Defective hydraulic tappets.

. Bent push rod.

. Cam or cam gears worn.

. Rocker arm hinding on shaft

b SN & | B - R

. Valve sticking in guide.

EXCESSIVE VIBRATION

1. Upper mounting bracket loose or broken.
2. Lower mounting holts loose.

3. Broken frame.

4. Front chain badly worn or links tight as a result of insuf-
ficient lubrication.

5. Transmission and/or transmission sub-mounting plate
Ioose in chassis.

6. Wheels and/or tires defective.

7. Internal engine problem.

LUBRICATION SYSTEM

OIL DOES NOT RETURN TO OIL TANK

1. Qil tank empty.

2. Scavenger pump gear key sheared.

3. Qil feed pump not functioning.

4. Restricted oil lines or fittings.

ENGINE USES TCO MUCH OIL OB SMOKES EXCES-
SIVELY

1. Breather valve incorrectly timed.

2. Piston rings bhadly worn cr broken.

3. Chain oiler adjusting screw adjusted for an excessive
amount of oil.
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4. Insufficient chain case vacuum.

5. Valve guides worn,

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

1. Loose parts
2. Imperfect seal at gaskets, push rod cover, washers, etc.
3. Restricted oil return line to tank.

4. Restricted breather hose to air cleaner.

ELECTRICAL SYSTEM

ALTERNATOR DOES NOT CHARGE

1. Defective regulator-rectifier module.

2. Module not grounded.

3. Loose or broken wires in charging circuit.
4. Defective stator coils.
5

. Defective rotor.

ALTERNATOR CHARGE RATE IS BELOW NORMAL
1. Defective regulator-rectifier modute.

2. Defective stator coils.

3. Weak or defective battery.

4. Loose connections.

CARBURETOR

FLOODS

1. Iniet valve sticking.

. Intet valve and/or valve seat worn or damaged.

. Dirt or other foreign matter between valve and its seat.
. Excessive “pumping’ of hand ihrottle grip.

. Leaky or defective float.

[=2 T = 2 B A% T N ]

. Float misadjusted.

TRANSMISSION

SHIFTS HARD

. Bend shifter rod.

. Clutch dragging slightly.

. Transmission oif 100 heavy (winter operation).

. Shifter forks (inside transmission) sprung.

[ R

. Corners worn off shifter clutch dogs {inside transmis-
sion).

JUMPS QUT OF GEAR

1. Shifter rod improperly adiusted,

2. Shifter forks {inside transmission) improperly adjustad.

3. Shifter engaging parts (inside transmission) badly worn
and rounded.



CLUTCH

SLIPS

1. Cluteh controls improperly adjusted.
2. Insufficient clutch spring tension.

3. Worn and/or soaked friction discs.
DRAGS OR DOES NOT RELEASE

1. Clutch controls improperly adjusted.
. Clutch spring tension too tight.

. Friction discs gummy.

. Clutch shell keys ar hub studs badly worn.

(22 I~ - I

. Clutch discs warped.

CHATTERS
1. Clutch hub friction disc rivets loose.

2. Clutch spring disc too flat.

3. Friction discs or steel discs worn or warped.

DRUM BRAKES

BRAKE DOES NOT HOLD NORMALLY
1. Master cylinder low on fluid.

2. Brake line contains air bubbles.

3. Master or wheel cylinder piston worn or parts defective
4. Brake shi®ss improperly adjusted.
5. Brake controls binding.

6. Brake linings impregnated with grease as a result of
over-lubrication.

7. Brake linings badly worn.
8. Brake drum disc badly worn or scored.

9. Brake shoes net centered.

DISC BRAKE

BRAKE DOES NOT HOLD NORMALLY

1. Master cylinder low on fluid.

2. Brake line contains air bubbles.

3. Master or wheel cylinder piston warn or parts defactive.
4. Brake pads impregnated with grease or oil.

5. Brake pads badly worn {1/16 minimum lining thick-
ness).

6. Brake disc badly worn or warped.

7. Brake fades due to heatbuild up - brake pads dragging or
excessive braking.

8. Brake drags - insufficient brake |:;edal or hand lever free
play.












LUBHICATION - UNUSUAL CONDITIONS

If motorcycle i1s operated under extremely dusty conditions,
additionat lubrication of the rear chain may be advisable
from time to time. Under these condiions proceed as
follows: remove chain from motorcycle. Soak and wash
thoroughly in & pan of salvent such as kerosene. After re-
mawving chain from kerosene, allow kerosene to drain off or
blow off with air hose. After chain 1s completely dry, apply
Harley-Davidson chain spray, chain saver or chain grease
following instructions or container label Wipe all surplus
lubricant from surface of chain, Install chainon motoreycle.
Inspect connecting link and spring clip closely for bad con-
dition Replace f at all questionabie Be sure spring clip s
correctly and securely locked on pin ends.

REMOVING AND INSTALLING REAR CHAIN

Locate and remove spring on connecting link. Free-fil con-
nectmg link used on early models can be remaved by hand
Connecting hink having press fit in side plate can be pressed
apart with Chain Tool, Part No 95020-38 which is supplied
In accessory rider tool kit. A Shop Tool is available under
Part No. 85021-29 for this purpose. To install new press fit
connecting link, use Rear Chain Assembling Tool, Part Mo.
95020-66

Be sure spring clip is securely focked on pinends. Open end
$hould be to the outside trailing direction of chain travel.

REPAIRING REAR CHAIN

To repair a chain, remove damaged link or hinks by pushing
out pins with chain repair tool. Assemble new links and se-
cure with connecting links.

GAUGING REAR CHAIN WEAR

When chain has been removed for cleaning, check it for

2. Take up the play in the links by pushing the chain end:
toward cach other, a few links at a time.

3. When the chain is fully compressed, measure its length
Stretch the chain to its full length and measure again
Replace rear chain if play exceeds 1 in,

GAUGING FRONT CHAIN WEAR

Front chain is not equipped with a connecting link so it can-
not be opened for checking. Replace chain when you rur
out of shoe adjustment

REMOVING AND INSTALLING FRONT CHAIN

Remove chain housing cover and lower front chain ten-
sioner shoe as previously described under “'Front Chain Ad-
justment.” Then remove engine sprocket and clutch
sprocket as described in "Disassembling Clutch,” Sec-
tion 4,

NOTE

Engine sprocket is aligned with clutch sprocket by a
selection of spacers between sprocket and crankcase
bearing. Reinstall same thickness of spacers as you
removed, or determine correct spacer size as follows

With clutch disassembled from clutch hub and compensat-
ing sprocket disassembled from sprocket shaft as shown,
determine spacer {4, Figure 2-4} thickness as follows
Exampie {refer to Figure 2-4}

1. Measure from chain cover surface to
alternator rotor recess .................couii... 1.750

2. Measure from chain cover surface
to clutch disc friction surface ... ... .. .. ..... 1.437

3. Subtract measurement (Step 2) from

elongaticn caused by wear as follows: measuyrement (Step 1} ................. {5160} .313
1 Lay chain on a flat surface. 4. Spacer thickness from table ........... .. .. 1201
o
MEASUREMERT M 1 WEASUREMEN NM 2
ADD SPATEHR (RO, 3 L |

SPACER TABLE

Chmension Step 3 Size w Part No. Dimension Step 3 Size 1 Part No.
144 1o B:32 0.060 2403770 11432 ta 3/8 0.150 24035 70
973210 B/16 0.080 24033-70 38101332 01RO 24036-70
516G 10 1132 G.120 24034-70 13/32 1w 1116 0,210 24037 70

Figure 2-4. Determining Engine Sprocket Spacer Thickness to Secure Chain Alignment
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WHEELS

GENERAL

Proper maintenance of the entire suspension system is
necessary for safe handling and dependable motorcycle
pperation. Tire tread condition and inflation pressure are
especiatly important among the many factors affecting
handling given in the following check list.

CHECK LIST

At reguiar intervals of approximately 5000 miles or when a
solo motorcycle develops handling irregularities at high
speed, check the foliowing list for possible causes:

1. Loose wheel axle nuts. Tighten to 50 ft-lbs maximum.
2. Excessive wheel hub bearing play.

3. Loosened spokes.

4. Rear wheel out of atignment with frame and front wheel.
5

. Rims and tires out-of-true sideways (tire run-out should
not be more than 3/64 in.).

6, Rims and tires out-of-round or eccentric with hub (tire
run-out should not be meore than 3/32 in.).

7. lrregular or peaked front tire tread wear. Replace tire if
handling is affected.

8. Tires over-inflated. Check "Tire Data” Section. Do not
over-inflate.

9. Tire and wheel unbalanced. Static balancing alone may
be satisfactory if dynamic balancing facilities are not at
hand, however both are recommended, See “Vheel and
Tire Balancing.”

10. Steering head bearings loose. Correct adjustment and
replace pitted or worn bearings and races. See "Forks."”

11. Shock absorber not functioning normally. Check pos-
sible causes. See "'Forks.”

12. Rear fork bearings loose. Check possible causes. See
“Forks.”

13. Heavy front end loading. Non-standard equipment on
the front end such as heavy radio receivers, extra lighting
equipment or luggage, tends to cause unstable handling.
Extra equipment on the front end should be held down to a
minimum.

In most every case, high speed handling faults are caused
by one or more of the foregoing conditions being present an
the motorcycle. The possible exception will be the case
whera there is serious frame or fork misalignmeant.

Keeping tires inflated to recommended pressure is of major
importance. in many cases, this attention alone applied to a
solo motorcycle will remedy {aulty handitng at high speeds.

It is advisabte to rebalance wheels and tires, at least
statically, whenever casing and/or tube is replaced.

FRONT WHEEL

FL - REMOVING AND INSTALLING

Block motorcycle under frame until front wheel is clear of
ground. Disassemble in following order:

DRUM BRAKE MODELS (Figure 2-5}

Wheels may be removed as necessary for wheel or tire
service. When remaving a wheel, apply brake to hold drum
securely while pulling wheel from drum. When detached
from drums, Electra-Glide wheels are interchangeable.

Remove the cotter pin (1), axie nut (2) and flat washer {3).
Remove the five wheei mounting socket screws (5). Loasen
the twa slider cap nuts {6) and remove axle {4). Removefrant
wheel, leaving the brake drum in iis place over the brake
shoes.

Whan repiacing the wheel, assembie in reverse order.
Important: Clamping faces on wheel hub and brake drum
must be clean so that wheel will be true and tight against
brake drum when socket screws are tightened. Securely
tighten wheel mounting socket screws {5) to 356 ft-lbs
torque. Tighten alternate screws so that brake drum is
drawn evenly onto wheel. Tighten axie nut {2} to 50 ft-1bs
torque, and then tighten the two sfider cap nuts {6} to 11 ft-
Ibs torque. This will ensure correct alignment of fork sides.

1. Cotter pin 5. Wheel mounting

2. Axle nut SCrews B

3. Flat washer 6. Slider cap nuts

4. Front axle 7. Slider cap .

Figure 2-6. Front Wheel - FL (1971 and Eartlier)
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MSSCMDIE NUD ang Drakes arum Dr Drakes uisc range compo-
nents in reverse order of disassembly.

When assembling bearings, apply a liberal guantity of
grease to fill space on both sides of bearing in wheel hub
and on inside bearing of brake drum.

IMPORTANT

Tighten wheel bearing lecknut (4) with tocl, Part No.
94630-67. Turn to left and tighten securely by striking
wrench handle with a matlet. After nut is tightened,
stake hub in 4 places with a centerpunch atthreads so
that locknut cannot tcosen and back out. Late 1970
and later models with wheel hub locknut retainer (11}

UU Mol require 1100 Staring. iInswedu, Urive redings o
nut {4) slots with a chisel point to tock nut in place.

Clamping faces on drum and wheel hub must be clean so
thatwheel will be true and tight against brake drum or brake
disc flange when socket screws are tightened. Tighten
ahternate screws to 35 ft-Ibs torgque so that brake drum or
brake disc flange is drawn down evenly onto wheel.

DISASSEMELING AND ASSEMBLING 16 INCH WHEEL
HUBS - 1973 AND LATER {Figure 2-14)

Remove 2 retaining rings {1}, washers {2}, oil seals {3},
spacers (4], and bearing cones {b}.

SPOKED WHEEL

. Retaining ring (2)

. Washer (2)

. Onl seal (2)

. Spacer (2)

. Bearing cone (2)

. Bearing cup {2}

. Spacer

Hub

. Bolt, 3/B-16 x 1 (5)
10, Nut {5)

11. Brake disc

12. Spacer

13. Bolt, 7/16-20x 1-1/2 (5)
14, Locknut 7/18-20 (5}
15. Sprocket

WW-~10mp Wi —

CAST WHEEL

. Retaining ring (2)

. Washer (2)

. Oil seal (2)

. Spacer {2}

. Bearing cone {2)

. Bearing cup (2)

. Spacer

. Cast wheel

. Bodt, 3/8-16 x 1 (5}
10. Lockwasher (5}

11. Brake disc

12. Spacer

13. Stud (5)

14. Lockwasher and nut {8}
156. Sprocket

WD~ OO b Wwh -

Figure 2-14. 16 Inch Wheel Hub (1373 and Latar) - Explodad View
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Oil seal {2)

Spacer

Bearing cone {2)

Bearing cup (2}

Spacer

Brake disc {1973)

A. Brake disc (1974 to 1877)

Brake disc spacer (1973}

Bolt and lockwasher {5) (1973}

A. Hex socket screw {b) (1874
to 1977)

9. Hub {1973}

9A. Hub (1974 t0 1977}

PEND DU LW

Figure 2-16. FX - Front Wheel Hub - Exploded View {1973 ta 1977)

. Oil seal {2)
Spacer

. Bearing cone {2)
Bearing cup (2}
Spacer

. Brake disc (2}

. Screw (10}

Hub

DNO@ SN

Figure 2-17_ 19 Inch Spoked Wheal - FX Front {1978}










5. Locate a long spoke in the bottom flange. Use a straight
edge and sight down across the flanges. Line up straight
edge with the long spoke. Insert a short spoke in the first
hole to the right of the straight edge. Insert remaining short
spokes in aiternate hotes.

6. Insert 10 lohg spokes in remaining hoies.

7. Swing shont spokes counterclockwise and long spokes
clockwise crossing underneath short spokes and forming
pairs,

B. Place rim over hub {either side down).

9. Insert long spokes into right (clockwise hole) of each pair
of holes that angles in same direction as spoke on opposite
side of rim well. See L-1 in Figures 2-20 and 2-21.

10. Insen short spokes into right [clockwise hole) of each
pair on near side of rim well that angles in same direction as
spoke. See S-1 in Figures 2-20 and 2-21.

Short spokes will enter 14th hole to left of clockwise long
spoke hole in rim. Repeat for remaining spokes. Start nip-
ples on spokes asthey areinserted in rim until all spokesare
secured.

11. Turn wheel over and repeat procedure for spokes on
the other side.

TAUING WHEELS

1. Install truing arbor in wheel hub and place wheel in
Wheel Truing Stand, Part No. 95500-294. Secure arbor
nuts so that hub will turn on its bearings.

2. Turn each nipple on just far enough to cover spoke
threads.

1-1/32" BELOW 69 FLH 9183
1" VIN #6% FLH 9183 TO 1972

STRAIGHT EDGE

16" WHEEL (5" TIRE) - 1972 AND EARLIER

STRAIGHT EDGE
4

1
2-15/32"

16" WHEEL ~ 1973 AND LATER

Figure 2-22. Centering Wheeal Rim - 16 Inch

3. Start at valve hole and Tignien ai NippIes tiree i iurns
each, using special Nipple Wrench, Part No. 94681-39. [
further tightening is needed to puil spokes snug, tighten all
nipples one full turn at a ime until spokes are snug.

ALUMINUM
19" FRONT WHEEL

g 1

13/32

19" FRONT WHEEL

8 i 8
Q [a]
L Ll
T 3
g 2
< a4
19
£ E
m-- m_——i

| H | M

UL J

X

Figute 2-23. Front Whee! - 13 Inch
{1972 and Earlier}

4. Check rim for centering sideways with hub, for running
true sideways and concentricity. Centering rim sideways
with hub and truing rim sideways must be done as one
operation,

5. Rim must be properly centered sideways in relation to
hub for correct alignment and “‘tracking”” of front and rear
wheels, Figures 2-22, 2-23 and 2.23A show method of
using a straightedge to determine correct sideways center-
ing of wheel rims as specified. Place straightedge across
hub on brake side and measure the distance from straight-
edge to rim well as shown. Note that late 1969 to 1972
Electra Glide madels have rim laced off center. Rims 1973
and tater are centered on hub which includes cast wheels.

6. Adjust truing stand gauge to side of rim well as shown in
Figure 2-24 so rim at highest point will strike gauge as
wheel is rotated slowly. Loosen nipples at highest point of
rim on gauge side and tighten nipples an opposite side the
same amouni. Repeat this operation until rim runs true
sideways. Reverse loosening and tightening of nipples as
explained above if rim moves too far away from gauge. After
each loosening and tightening of spokes, check riminrela-
tion to hub as explained in above paragraphs. Rim should be
trued to within 1/32 in. sideways runout.
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Figure 2-23A. Front Wheel - 19 Inch
{1973 and Later}
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Figure 2-24. Truing Rim Sideways

7. After rim has been centered sideways with wheel hub
and runs true sideways, check it for concentricity. Adjust
truing stand gauge to rim tire bead seat as shown in Figure
2.25_If rim runs eccentric {radial runout), nipples must be
loosened at points rim does not contact gauge, and nipples
tightened at points rim contacts gauge. Amount nipples are
to be loosened or tightened is determined by the amount rim
is out of round. Rim shouid he truedto 1/32 in. or less radial
runout.

B. After above operations have been checked and cor-
rected, start at valve hole and tighten nipples one turnat a
time all the way around rim unti spokes are normally tight.
While tightening nipples, repeatedly check rim with gauge
according to instructions in steps 4 through 7.
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RADIAL
RUNOUT

S5PCOKE NIPPLE
WRENCH

—

Figure 2-25. Truing Rim Concentric with Hub

9. After all nipples have been pulled up untit spokes are
normally tight and wheel is true, or nearly so, seat each
spoke head into hub flange with a sharp blow, using a flat
nose punch and hammer. Then retighten all nipples and
finish truing wheel. This method allows spokesto be drawn
tighter at the start and prevents possibility of spokes loosen-
ing, due to spoke heads seating into fiange, after wheel is
put into service.

CAUTION — Oo not tighten spokes too tight or nippies
may draw through rim, or hub flanges may be distorted. if
spokes are left too loose, they will continue to loosen
whan wheel is put in sarvice.

%0. File or grind off ends of spokes protruding through
nipples to prevent puncturing tube when tire is mounted.

TIRES

GENERAL

Wheel rims are of the drop-centers type, having a depres-
sion or “well” in center of rim, Rim-well, being smaller in
circumference than rest of rim, allows one casing bead to fit
loosely in it while other bead is being worked over edge of
rim.

REMOVING TIRE FROM RIM
1. Remove wheel; 'ay wheel on its side.

2. Remove vaive cap and valve coretofree all air fromtube.



3. Loosen both beads from rim flanges by stepping on sides
of tire or by using a tire tool. Stand or knaal on tire opposite
valve to push bead into rim-well. Coat tire and rim with tire
soap,

4. Using tire tools {(not sharp instruments}, start upper bead
aver edge of rim at valve. Don’t use force when starting
bead over edge of rim with tire iron, because bead wires
may be broken or stretched and tire ruined. Carefully
remove tube before attempting 1o remove second bead.

5. Push lower bead into rim-well on one side and insert tire
iron on opposite side and pry beaad over flange. After a por-
1ion of second bead is started over rim edge, tire can be
further removed from rim without aid of tire iran.

NOTE

It is not always necessary to completely remove
casing from rim. Removing one side allows tubre tobe
removed and reinstalled and also allows inside of
casing to be inspected.

MOUNTING TIRE ON RiM

Before installing tube in tire, ail dust and dirt, particularly
hard particies which might chafe an inflated tube, must be
removed. Wipe tube and inside of tire thoroughly with
chean, dry cloth. If rim is dirty or rusty, cieanwitha stiff wire
brush. Be sure to examine a used tire carefully for fabricin-
juries that may damage tube.

Before mounting tire, see that rubber rim strip is in place in
rim-well, and that rim strip valve hola registers with valve
hotle in rim.

WARNING — Use correct inner tuba for tire size. See
**Tire Data’ Section 1.

1. insert tube in tire (placing valve at tire balance mark}.
Swab thoroughly alt around base of tube, between the tube
and side walls of tire with a heavy suds solution of tire
mounting compound and water. Bead seat of tire should not
be coated. Inflate tube just enough to round it out. With
wheel lying flat, place tire onrim and align valve with holein
rim. Mount tire so that arrow on sidewall points in direction
of wheel rotation. If applicabie, balance mark on tire side-
wall should be at valve stem.

2. Push bottom bead into rim well near valve and hold in
well while forcing remaining portion of bead over rim flange
with a tire tool.

3. Spread tire and insert valve through hole in rim.

4. Farce upper bead over rim fiange and into well at point
opposite valve, Stand or kneel on this side of tire to holeitin
well and pry remaining portion of tire over rim ffange. While
forcing bead over rimflange, keep as much bead as possible
in rim well. Be careful not to damage beads or pinch tube.
Inflate tire 1o recommended pressure and check vaive for
leak. See tire inflation pressures in “‘Tire Data,” Section 1A,

5. Afterinflating to recommended pressure, completely de-
flate to smooth out any wrinkles in tube and allow tube to
find its place, free from strain or stress. Again inflate 1o
recommended pressure and check valve for leak.

CHECKING TIRE TRUENESS SIDEVWAYS
{LATERAL RUNOUT)

1. Check runout by turning wheel on axle, measuring
amount of sideways displacement from a fixed point near
the tire (see Figure 2-26).

2. Tire tread runout should be no more than 3/64 in. If tire
tread runoutl is more than 3/64 in., remove tire from rim
and check rim bead side runout to see if rim is at fault {see
“Truing ¥Wheel”}.

4. If rim side runcut is less than 1/32", tire is at fauit and
should be replaced. If rim side runout is more than 1/32",
correct by tightening selected spoke nipples as outlined pre-
viously, reinstall old ftire and recheck tire tread lateral
runout.

TIRE TREAD
LATERAL RUNOUT

Figure 2-26. Checking Tire Lataral Runout

CHECKING TIRE ROUNCNESS (RADIAL RUNOUT)

1. Check runout by turning whee! on axie, measuring tread
runout {see Figure 2-27).

2. Tire tread runout shoutd be ne more than 3/32". [ tire
tread runout is more 3/32", removetire fromtim and check
rim bead runout to see if rim is at fault {see “Truing Wheel").

p
T

TIRE TREAD RUNOUT

—)

Figure 2-27. Checking Tire Radial Runcut
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3. K rim bead runout is less than 1/32", tire is at faultand
should be replaced. if rim bead runout is more than 1/32"
correct by ightening selected spoke nipples as outhned pre-
viously then reinstall tire and recheck tire tread runout.

WHEEL ALIGNMENT
NOTE

Rims and tires must be true before checking wheel
alignment, as outlined in previous paragraphs.

Front and rear wheels should be in perfect alignment. This
can be checked on the motorcycle with a straight wooden
board or langth of string by placing against rear tire side-
wall as far up toward axles as possible. Straightedge should
be parallel to tires {see Figure 2-28). On 1970 and later FL
models, 5.10 x 16 size front tire should be offset 3716 in. to
right of rear tire. Adjust rear wheel in axle clips as neces-
sary to correct misalignment,

SIOE VIEW
REAR FRONT
b
NS NS
STRAIGHT-
EDGE
TOFP VIEW

SHIFT AXLE IN REAR FORK
TO CORRECT MISALIGMNMENT

REAR FRONT

T
: : : {

Lf el i [l b [

4/ STRAIC{;T— ]

EDGE 3 2 L

Figure 2-2B. Wheel Alignment Diagram

VWHEEL BALANCING

Wheel balancing is recommended to improve handling and
reduce vibration, especially at high road speeds.

Harley-Davidson has made availabie the following spoke
balance weights which press over the spoke nipple

1 oz. weight, Part No, 955682-47
3/4 oz. weight, Part No. 95581-47 ’
1/2 oz. weight, Part No. 95578-41

Cast aluminum wheels require the special self-acdhesive
weights listed below

Aluminum color
1 oz. weight, Part No. 95588-76
1/2 oz weight, Part No, 95587.75

Black
1 oz. weight, Part No. 95591.77
1/2 oz. weight, Part No. 85590-77

Seif adhesive wheel weights should be applied to the flat
surface of the rim. Make sure that area of applicatan 18
completely clean, dry and free of oil and grease. Remove
paper backing from weight and press firmiy in place so that
arrow on weight points in the direction of wheel rotation If
1 oz. or more of weight must be added at one location, sphit
the amount so that ha¥ is apphed tc each side of the rim.
Wheel should not be used for 48 hours 1o allow adhesive 1o
cure completely

In most cases, siatic balancing using wheel truing stand,
Part No. 95500-29A, will produce satisfactory results
However, dynamic balancing. utilizing a wheel spinper, can
be used to produce finer tolerances for best high speed
handling characteristics. Follow the instructions supplied
with the balance machine you are using The maximum
weight permissible to accomplish balance 1s 3-1. 2 oz total
weight applied to the fim. Wheels should be balanced to
within 1/2 oz. at 60 mph.






4. Connect throttle wire at carburetor throttte wire block.
Adjust throttfe control so throttle closes and opens fully
with grip movement. Allow about 378 in. of throttle control
coil to extend beyond carburetor control coil clip when
throttle is in 2 closed position,

THROTTLE CONTROL - DRUM TYPE

GENERAL

Contral must operate freely and carhuretor throttle must
return to closed (idle} position with friction adjusting screw
{12, Figure 2-31) backed off. If control becomes stiff and
does not return properly, it should be disassembled,
cleaned and inspected.

DISASSEMBLING AND ASSEMBLING {Figure 2-31)

Remove two contro! coil clamp screws (1), upper clamp{2),
lower clamp {3). Unhook ferrule end of control wire (9) from
grip assembly (4) which is free to come off handlebar end
{17).

To remove cable {9), disconnect it at carburetor throtile
lever, unsolder or cut off ferruie {16) and pull wire out of
lower clamp (3). Paris 5, 6, 7. 8 and 10 are now removable
Replace a worn or bent control wire with a new one through
parts 5, 6, 7 and 8 and install in casing (10} applying
graphite grease to wire. Solder ferrule on wire flush with
end of wire.

Apply a tight coat of graphite grease to handlebar {17} end
and inside surfaces of clamps {2 and 3}.

Connect ferrule end of wire to notch in drum and assembie
g7ip {4) on handlebar between clamps. Be sure hole in fric-
tien spring (13} is in place on end of screw (12},

After assembling parts and connecting wire end to throttle
lever, check for praper operation - that is, with friction
screw (12) loosened, torsion spring on carburetor throttle
shaft must return parts to closed throttle {idie} position.

With handgrip turned to throttle fulty opened position, ag-
just stop screw (11) using 2 MM hex {allen) wrench to limit
travel. Important! This should be done to prevent excessive
pull, and possible wire ferrule breakage.

. Throttle contrat clarmp screw (2)
Upper clamp

. Lower clamp

. Throttte grip assernbly
Control adjuster locknut

. Control adjuster

. Control elbow

. Control elbow locknut

. Control wire

W~ B -

N
N

10. Control wire casing

11. Stop screw

12. Grip friction adjusting screw
13, Grip friction spring

14. Grip friction screw spring
15. Grip plug

T6. Controb wire ferrule

17. Handlebar

Figure 2-31. Handlebar Control [Drum Type} - Expladed View
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FORKS

GENERAL

The front fork is comprised of two sets of telescoping tubes
that work against springs, with an oil filled (hydraulic)
dampening mechanism to control the action. The unit is
engineered to give long service with a minimum of repair.
Front fork oil should be changed at the initial 500 mile in-
terval and at 5000 mile intervals thereafter.

NON-ADJUSTABLE

Non-adjustable forks are for use on a solo motorcycle. The
fork “trail’” {the distance, at ground leve!, from the fork stem
axis to a perpendicular through the wheel axle) is set and
cannot be adjusted.

ADJUSTABLE

The adjustable fork is for use on a motorcycle which oper-
ates with and without a sidecar. Itis essentially the same as
the non-adjustable fork except it has a two-position bracket
that allows the trail 1o be changed for best solo or sidecar-
equipped operation and a steering damper adjusting mech-
anism which dampens the steering for operation with side-
car. All otber adjustments and repairs are made exactly as
on the non-adjustable fork, This fork may be recognized by
the reversible bracket bolt washers, bolt and stem design
{18, 19, 20, Figure 2-36) as described in “Adjusting Frant
Fork Trail.”

CHANGING OIL

Remove fork upper bracket bolt or #iler screw and washer.
Remove drain plug at the outside bottomn of each stider tube
and drain. Draining speed will be increased by gently flex-
ing the fork a5 it empties. Replace drain plugs and pour
specified amount of Harley-Davidson Type B Fork oil into
each tube. Measure amount very carefully. Flow of oil into
tubes will be increased if fork is worked up and down dur-
ing fifling operation. Replace upper bracket boits and tight-
en securely,

The fork filling device shown in Figure 2-33 will hastenand
simplify the filling aperation. The unit consists of a Neo-
prene {not rubber) stopper to fit the hole in the top of the
fork, a length of flexible tubing, a funnel and an appropriate
size can, soldered to the top of the funnel.

1. Tomake a filler can, drill adozen 1/4 in. holes in the bot-
tom of a one quart tin can {2), near the outside edge. Shape
the bottom of the can with a light hammer so that it is dished
upward to assure complete draining of oi! through the
holes.

gel | v ATOUN 1 Eork Ol Type
r
Mode ear Wet Dry o] Yp
FX/FXE/ 1972 and | b-1/2 | 6-1/2 | Harley-Davidson
FXS Earlier oz oz, Type B
1973 and | B oz. |6 oz. |Harley-Davidson
Later Type B
FL/FLH |(Mid 1977 | 6-1/2 |7 0z. |Harley-Davidson
and 0z. Type B
Earlier
Late 1977| 7-3/4 | 8-1/2 | Harley-Davidson
and DZ. oz. Type B
Later

1. Bail 5. Flexible tubing
2. Filler can 6. Metal tubing
3. Tin funnel 7. Rubber plug
4. Metal tubing B. Fork tube cap

Figure 2-33. Fork Filler Can Components
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2. Belect a tin tunnel (3) with the funnel mouth about the
same size as the bottom of can {2}. Swage and shape the
funnel spout so that a piece of 174 in. metal tubing (4},
about 2 in. long |a piece of fuel line is suitable) can be
soldered into it. Soider (3) onto the botton of (2). Improvise
and attach bail {1} to the filler can.

3. Make plug {7) from a rubber bottle stopper purchased
from a drug store. Rubber stopper shoutdbe 1in, to 1-1/8
in. long, and its largest diameter about 5/B in

4. Hold rubber stopper in vise and dril! a 3732 in. hole
lengthwise through the center. Then enlarge the hofe with
a 1/4 in_drifl. After hole is drilled in the stopper, insert 2
174 in. rod through the hole and grind the stoppertoa 5/B
in. diameter at the large end, and sfightly under 12 in.
diameter at the small end, straight taper between ends, to
form the plug.

5. Slightly flare one end of a piece of 1/4 in. tubing (6),
about 2 in. long and insert into plug (7}. Attach filler can to
plug with transparent flexible tubing {5) ahout 2 feet long.
See Figue 2-34.

Figure 2-34. Filling Hydraulic Fork with Oil
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6. Fush the plug into the filler hoie in fork top. Four exact
amount of oil into can. Work fork up and down. Air escaping
through oil in filler can as fork is pushed downward will
cause the oil 1o bubble violentiy, but because the bottom ol
the can serves as a baffie, no oil will be lost. Compressing
the fork forces asr out, releasing it draws oil into fork,

7. After the can appears to be empty, allow several min-
utes for can to compleiely drain, then work fork once more.
This assures getting into fork side the fult quantity of oIl
poured into can,

FL FRONT FORK

INSPECTION PROCEDURE (Early 1977 and Earlier)

If hydraulic fork does not wark praoperly, that is, if 1t leaks oil
or lacks original snubbing action, check the following betore
disassembiing.

OIL LEAKS FROM VENT HOLE _ If oil teaks from vent hote in
upper bracket bolt {2, Figure 2-35) and filler screw (38,
Figure 2-38) when fork fiexes, check for over-filling. Drain
and refill with exact amount of gil.

If oil leaks from vent hole in upper bracket bolt when fork
tubes contain correct amount of oil, check breather valve in
upper bracket bolt or hole. To reptace breather vaive, place
bolt in vise and tap back three stake locks with small punch
and hammer. Pry valve from recesswith length of stiff wire

If unahle to free valve, drill hole invalve larger and pry vaive
out with small pin or screwdriver. In some cases, it isneces-
sary to dritl and tap hole in valve and pull it out with tap In-
sert new valve assembly and stake three spots on bolt lip

If fork action is stiff or soft and spongy when breather valves
are funetioning and oil content is correct, damper valves in
fork tubes are inoperative. Fork must be disassembled. K
fork is submerged in water, oil must be replaced at once.
Water witl rust damper tube vaive parts. In neglected cases.
the valves may stick and resuilt in aimost no snubbing
action.

i oil bypasses slider tube bushings and leaks at 1op of
sliders, bushings are worn and must be replaced To re-
place slider bushings, fork must be disassembled. If slider
bushings are worn, water will contaminate ol il will
appear emulsified, aerated and light brown.

If fork slider has play on slider tubes, bushings are worn and
must be replaced. Fork must be disassembled. However, 1t
is not necessary to disassemble entire fork and steering
head unless desired.

INSPECTION PROCEDURE {Late 1977 to 197B)

If the hydraulic fork does not work properly or an appreci-
able amount of oif leekage should develop, inspect the fork
as follows:

Check the oil level in each fork side by completely draining
and refilting fork as described in “"Changing Fork Qil.” Be
sure correct amount of ot is used to refill fork tubes. Anin-
sufficient or excess supply of oil will result in faulty recoit
action. When draining oil, check for signs of water in the oil.
Oil will appear emulsified, aerated or light brown in color.
Leakage of oil from forks would indicate replacement of
seals and O-rings is needed. See “Disassembiing Front
Forks."






. Bracket clamping bolt (2)

. Upper bracket bolt and washer {2)
. Fork tube cap (2)

. Fork stem nut

. Upper bracket

. Head bearing nut

. Dust shietd

. Lower bracket

. Bearing cone (2)

. Bearing race (2)

. Bearing cup {2)

. Steering damper adjusting screw
. Spring

. Spider spring cover

. Spider spring

. Pressure disc (2)

. Friction washer {2)

. Anchor ptate

. Friction washer (see item 6)
. Pressure disc (see item 5)

. Bracket bolt with nut and cotier pin
. Bracket bolt washer {2)

. Bracket with stem

. Filier screw {2)

. Filter screw washer (2)

Missing items are shown in Figure 2-35

Figure 2-38. FL - Adjustable Fark - Exploded View




if action of front forks remains unsatisfactory after oil
change, completaly disassemble and inspect forks.

ADJUSTING STEERING DAMPER

Turn steering damper adjusting screw {26, Figure 2-36)
clockwise to apply dampening action and counterclock-
wise to reduce dampening action. Apply steering damper
only when operating under conditions where some degree
of dampening stabilizes steering. It is best to keep the
damper set a little snug when operating with a sidecar.

ADJUSTING FRONT FORK TRAIL - ADJUSTABLE FORK
{(Figure 2-36)

To adjust fork trail for use with sidecar, turn off nut on
bracket bolt {35). Tap bolt head back far enough to pry out
washer (36). Grasp fork tubes and pull forward sharply. it
may be necessary to louosen upper bracket botts {2} to move
fork forward or backward. Revolve bracket boht washers 180
degrees until pin on washer is forward. Seat washer pinin
slot in bracket {22} boss. Tap bracket bolt (35} into position
and turn on nut.

To adjust fork for solo riding, follow same procedure except
push fork tubes back and insert washer {36} so pins are
rearward,

REMOVING FORK SIDES {Figures 2-35 and 2-36)

If necessary repairs involve only fork sides, the entire fork
need not be disassembled.

To remove fork side, proceed as follows:

1. Remove the fairing, windshield, headlamp, headlamp
housing, front wheel, brake caliper assembly, and ¥ront
fender.

2. Loosen fork bracket clamping bolts [1). Remove fork
upper bracket bolt and oil seal or boit and washer {2}. Pull
fork side out bottom of lower fork bracket.

REMOVING FCORK STEM AND BRACKET ASSEMBLY
FROM STEERING HEAD

Non-Adjustable Fork [Figure 2-35)

Remove fork sides as described previously. Remove horn.
Remove flasher mounting hardware.

Bend tab on lockwasher {17) down and remove fork stem
nut {18). Lift up upper bracket {19} and handtebar assembly
and set it aside. Use wrench, Part No. 96219-50 to remove
head bearing nut {20}. Remove dust shield {21}. Pull lower
fork bracket and stem (22} out bottom of frame steering
head. Remove bearing cones {23},

Adjustable Fork (Figure 2-36)

Remove fork sides as described previously. Remove horn.
Remove flasher mounting hardware.

Turn out steering damper adjusting screw {26} and lift out
parts 27 through 34. Paris 30 and 34 may be loosened by in-
serting a screwdriver tip between parts and prying upward.

REPAIRING STEERING HEAD AND BEARINGS

Each steering head bearing consists of two pieces, the bear-
ing outer race, and the roller bearing with inner race, The
outer races are pressed into the steering head cups in the

frame head. The lower roller bearing 15 assembled over the
fork stern and the upper roller bearing is held in place onthe
fork stem by the upper fork bracket and nut on the upper
threaded end of the fork stem.

After fork is removed inspect bearings and races for pitting,
roughness or wear, Roughness of the rotler bearings canbe
determined by rolfing the bearings on the bearing races by
hand. If bearings or races require replacement it is best to
replace them in sets.

To replace bearing races, knock head cup from steering
head using a suitable drifi, Press new bearing race in new
head cup and then press assembly into frame head.

DISASSEMBLING FORK SIDE-EARLY 1977 AND EARLIER
(Figure 2-37}

Turn out two slider tube plugs (1) and invert siiders to drain
out otl and remove fork springs {2). Remove damper valve
stud locknut [3) from bottom of slider and pultslidertube {4}
out of slider {B). Pinch out snap ring {6} from lower end of
slider tube and drop out damper tube lower bushing (8). Dis-
card geskets (7 and 9). Slide out damper valve assembly
{10). Snap out spring ring {11), washer (12}, felt washer {13}
and pry out oil seal (14).

DISASSEMBLING FORK SIDE - LATE 1877 AND LATER
{Figure 2-35)

Remove fork tube cap (3). Remove O-ring (4} from cap. Re-
move spring (5} and drain oil from fork side. Remove screw
{6) and washer {7). Shock absorber tube {B} may now be
pulted from fork side. Remove wear rings (9} from slots in
shock absorber tube. Remove spring (10) and sleeve {171).

Separate fork tube (12) and fork slider {13) by pulling the two
apart. Remove seais {15) only if they are to be replaced. Re-
mave lockring (14} and then pry out seais (16). Discard the
damaged seals. Remove washer (16).

Thoroughly clean and inspect each part. If inspection shows
that any parts are beni, hroken or damaged, those parts
should either be replaced or repaired.

Inspect seals (15) for wear. If theywere removed, they must
be replaced. Inspect wear rings {9} on damper tube {8) and
replace if excessively worn or damaged. Replace springs (6
and 10} if broken or distorted.

inspect small hole in groove in lower end of fork tube {12)
and see that it is not obstructed.

Make sure O-ring {4) is in good condition, without any ir-
regularities, and that it provides proper sealing when in
place.

Check washer {7} to see that it provides a good seat when
used with s raspective screw (6) 1o prevent oil leakage.

Repair bent or damaged fork tube {12) as described in
“*Straightening Fork Tubes'" later in this section.

FRONT FORK SLIDER BUSHINGS -
EARLY 1977 AND EARLIER

NOTE

Late 1977 and later forks do not have removable
bushings. if slider is worn to excessive looseness on
fork tube, slider must be replaced.
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. Shider tube plug (2)
2. Fork spring (2)
3. Damper vaive stud
locknut {2)
4. Fork slider tube (2)
5 Slider tube snap ring
6 Damper tube hushing
gasket (2}
7. Damper tube lower
bushing (2}
8. Damper valve stud
gasket {2}
9. Damper tube valve (2)
10. Spring ring (2)
11. Spring ring washer {2)
12. Upper oil seal felt
washer {2}
13. Upper oil seal {2}
14. Slider {2}
15. Slider upper and lower
bushing (2 each}
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Figure 2-37. Fork Side {Early 1977 and Earlier}

The front fark slider bushings {15, Figure 2-37) may be re-
placed using four special tools

1. Part No. 96255-50, Fork Slider Bushing Fuller.

2. Part No. 96287-50A, Bushing Driver and Guide.
3. Part No. 96288-50, Guide.

4. Part No. 96300-50, Bushing Reamer and Pilots.

To remove upper fork slider bushings, position fork slider :n
vise as shown in Figure 2-43.

Remove spring ring, steel retaining washer and felt wiper
from slider upper end. Pry cut ol seal with large screw-
driver.

Install Fork Slider 8ushing Pulter, Part No. 86255-50, sothe
three claws expand inside the tube under the upper, or
shorter bushing. Place puller cap in oil seal counterbare,
apply vif to screw threads and steel washer. Turn nut down
against pulfer cap and use engine sprocket wrench on nutto
extract bushing
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Remove lower bushing in the same manner.

MNew, replacement bushings are installed with Fork Slider
Bushing Driver and Guide, Part Numbers 96287-b0A and
96288-50.

Wash out fork slider and lubricate slider bore with engine
oil. Position new lower bushing in bushing driver guide to
compress bushing, then place driver guide with bushing in
shider oil seal counterbore as shown in Figure 2-44,

Drive bushing through the driver guide inte fork slider.
Bushing is positioned correctiy in slider bore when second
groove from top on driver is flush with top edge of driver
guide. Do not drive bushing deeper than specfiied, or it will
collapse enough so it cannot be finish-reamed.

install upper bushing in the same manner lower bushing
was installed. Driveit into slider untii lower groove ondriver
15 flush with top of driver guide. This positions upper bush-
ing 1716 in, below slider oil seal counterbore.

The Fork Slider Bushing Reamer with pilots, Part No.
96300-50, is used to ream 1he bushings te finished size.



BUSHING REAMER
AHND PILOTS

BUSHING DRIVER AND GUIDE

BUSHING PULLER AND CAP

Figure 2-38. Fork Rebushing Tools

Attach long pilot to reamer as shown in Figure 2-45. The
long pilot fits inta the unfinished lower bushing, acting as a
guide, while reaming the upper bushing. Do not drop
reamer into pushing. Slowiy lower reamer into culting po-
sition and ream bushing, turning reamer clockwise. Con-
tinue turning reamer clockwise as it is being extracted
when cut is finished.

Remaove long pilot from reamer and attach short pilot. Finish
lower bushing in same manner as upper bushing. Use cau-
tion when passing reamer cutters through the upper
bushing.

ASSEMBLING FORK SIDES (Figures 2-35, 2-37)

Assemnbly is the reverse of disassemaly with the following
exception: Fill fork sides with specified amount of Harley-
Davidson, Type B, fork oil.

INSTALLING FORK STEM AND BRACKET ASSEMBLY,
FORK SIDES AMD ADJUSTING STEERING HEAD BEAR-
INGS (Figures 2-35, 2.36)

Assembly is the reverse of disassembly. Apply a heavy coat-
ing of grease to bearing cones.

After fork sides are assembled to upper and lower bracket,
tighten fork bracket clamping bohs (1) to 22 10 26 fi-lbs
torque.

Assemble fromt fender, brake caliper and wheel to motor-
cycle belore checking head bearing adjustment.

Fork should have free movement to either side. There
should be no noticeable shake or sideways movement of the
front fork. To adjust steering head bearings, tighten or
loosen head bearing nut {20} as required, while tapping on
bracket {22).

When bearings are correctly adjusted, instail fork stem nut
(18} and bend up tab on leckwasher {17}

FX FRONT FORK

INSPECTION PROCEDURE (Figure 2-39)

If the hydraulic fork does not work properly or an appreci-
able amount of ail leakage should develop, inspect the fork
as follows:

Check the oil level in each fork side by completely draining
and refilling fork as described in “Changing Fork Oil." in-
sufficient oil in either fork side will result in faulty recoil
action and excess oil will cause leakage from the top of fork
tubes. When checking oil level in each fork side, also check
for water in fork oil which will cause ieakage from fork tube
cap or oil to bypess fork slider bushings and seals. Qil will
appear emuisified, aerated or light brown in color.

Check slider oil seais {5C) for wear or damage o lip which
could cause oil leakage.

0On 1972 and earlier moedels, if the fork does not function
correctly after eliminating the possibility of water con-
tamination or fork oil and incorrect ol level in fork sides,
inspect the fork tube areather valve (2} far defective condi-
ton. Remave fork tube cap {1}, submerge in water and blow
compréssed air through cap vent hole Breather valve
should not leak below 15 Ibs air pressure. if breather valve
is faulty, renew valve as described in "Repizcing Breather
Valve.”

If snubbing action of the front fork remains unsatisfactory,
bottoms on compression, stops suddenly on recoil and does
not operate smoothly after eliminating matfunctions pre-
viously covered, disassemble fork as described in “Disas-
sembling Front Fork Shock Absorber ” Inspect shack
absarber giving particular attention to the following parts
{see Figure 2-40). Check fit of damper piston in fork tube ana
fit on shock absorber tube. Check seating of washer on
upper and lower valve body faces. Replace worn or
damaged parts.
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See Figure 2-39. Examine fork tube {8) for scoring and badly
worn sliding surface. Inspect fork slider bushings {11} in
fork slider (10} for wear and scoring. Insert tube (B} in fork
slider {10}, and work up and down. If tube has appreciable
play in slider, replace siider bushings. See “Fork Shider
Bushings."”

NOTE

1873 and later sliders do not have removable bush-
ings. iIf slider is worn to excessive looseness on fork
tube, stider must he replaced.

It the front fork has been damaged, check the fork align-
ment. Inspect fork tubes and the fork stem and bracket as-
sembly for bent or damaged condition. Tubes and fork stem
and bracket assembly, that are badly damaged, must be
replaced. If fork tube and fork stem and bracket assembly
are only slightly damaged, thay can be repaired as de-
scribed in "Straightening Fork Tubes,” and "Straightening
Fork Stem and Bracket Assembly.”

REPLACING BREATHER VALVE - 1872 AND EARLIER (Fig-
ure 2-39)

Remuove forktube cap{1). Place invise and break three stake
locks securing breather valve (2). Free valve from cap. When
reassembiing, coat breather valve seat with a light coat of
Harlay-Davidson “Gasket Eliminator,”” Part No, 99633-77,
or a similar saaling agent. Seat rubber valve in cap and
stake lock in three places.

REMOVING FORK SIDES (Figure 2-39)

Remove front wheel and brake assembly as described in
“Wheel” section of this manual. Remove front fender. Re-
mmove bracket that attaches headlamp to the upper fork
bracket and let hang loose by wiring harness.

Remove two screws (25) so caver (27) can be slid up out of
the way, exposing the lower fork bracket. Loosen fork tube
pinch bolts (4}. Loosen screw {15) in upper fork bracket {186).
Unscrew fork tube cap {1) from fork tube. Remove fork side
{6) completely by sliding down and out of both upper and
lower fork brackets. Drain oil from fork side.

REMOVING FORK STEM AND BRACKET ASSEMBLY
FROM STEERING HEAD (Figure 2-39}

Remove fork sides as described under “*“Removing Fork
Sides.” ARemove fork stem nut {14) and loosen fork upper
bracket pinch bolt {15}. Lift handlabar assembly from steer-
ing head with fork upper bracket {18) attached. Carefully po-
sition assembly away from working area, Be careful not to
bend control wires more than necessary.

it is not necessary to disconnect clutch and brake hand-
levers from handlebar, wiring harnesses or control cables
from handlebar unless handlebar assembly is to be re-
moved from motoreycle.

Remove upper bearing shieid (17) and upper bearing cone
{18). Drop fork stem and bracket assembly (23} and remove
lower haaring cone {21) and lower bearing shietd (22).

REPAIRING STEERING HEAD AND BEARINGS

Each steering head bearing consists of two pieces, the bear-
ing outer race, and the roller bearing with innar race. The
outer races are pressed into the steering head cups in the
frame head. The lower roller bearing is assembied over the
fork stem and the upper roller bearing is held in place onthe
fork stem by the upper fork bracket and nut on the upper
threaded end of the fork stem.

After fork is removed inspect bearings and races for pitting,
roughness or wear. Roughness of the rolter bearings can be
determined by rolling the bearings on the bearing racas by
hand. If bearings or racas require repfacement it is best to
replace them in sets.

To replace bearing races (19 and 20, Figure 2-39), knock
head cup from steering head using & suitable drift. Press
new bearing race in new head cup and then press assem-
bly into frame head.

DISASSEMBLING FORX SIDE - 1975 AND EARLIER (Fig-
ure 2-39)

On 1972 and eariier modeis, use Wrench, Part No. 94694-
52, and disassemble retainar {7) from top of fork tube (B},
Remove spring {9} and drain hydraulic fork oil from fork
tube. Turn assembly upside down and remove bolt and
washer (12). It may be necessary to insert Tool, Part No.
895991-69 or a long screwdriver into 3/32 wide x 1/2 long
stot C {Figure 2-40} in upper end of shack absorber tube to
keep it from turning while removing boit {12). Free slider
{10} from tube {B}. On 1973 10 1975 models use Socket, Part
Na. 94556-73, with extension on upper end of shock
absorber tube C (Figure 2-40] to keep it from turning.

DISASSEMBLING FRONT FORK S5HOCK ABSORBER,
19871-1972 (Figure 2-40)

Shock absarber mechanism is part of fork tube (%). To dis-
assemble, remove retainingring {1}with Tru-arcpliers, Part
No. 96215-49, and remove lower valve body (2}, washer (3},
upper valve body (4}, and spring {§). Remove shock absorber
tube (B) and remove retaining ring {6) and piston {7).

DISASSEMBLING FRONT FORK SHOCK ABSORBER -
1973 TO 1975 (Figure 2-40)

Remove retaining ring (1) from fork tube {13) with Tru-arc
pliers, Part No. 96215-49. Remove valve parts as follows:
lower piston {2), lower stop (3), orifice washer (4), valve (5},
spring washer (8}, valve bady (7}, remave retaining ring (B)
with Tru-arc pliers. To disassemble upper stop {11}, re-
move roll pin {10} from shock absorber tube (12).
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1971-72

\ b

. Retaining ring

. Valve hody, lower

. Valve washer

. Valve body, upper
Spring

. Piston retaining ring
Piston

. Shock absorber tube
. Fork tube

. Siot

QL ENEO R LN~

1973 TO 1975

)r\\ W\/

\ || 12. Shock absorber tube

Retaining ring
. Lower pisten

. Lower stop

. Qrifice washer
Valve

. Spring washer
. Valve body

. Retaining ring
. Upper piston
10. Aoll pin

11. Upper stop

- N R R

13. Fork tube

Figure 2-40. FX Front Shock Absorber - Exploded View

DISASSEMBLING FORK SIDE - 1976 TO 1278
{Figure 2-41}

Remave O-Ring (3) from inner groove in tube cap (1) and
slide off washer (4}. Pull spring (5} out of fork tube (2}.

Check boot (11) where it rubs on fork tube {2). The tube
should show a bright, shining surface, free of scoring or
abrasions and the boot should present a good, continuous
seal and not show excessive wear.

Replace spring (5} it broken.

Inspect small hale in groove in lower end of fork tube (2} and
see that it is not obstructed.

Make sure O-ring {3} is in good condition, without irregu-
larities, and that it provides proper sealing when in place.

Check both washers (7 and 1B} to see that they provide a
good seal when used with their respective screws {6 and
15) to prevent oil leakage.

2.32

Repair bent or damaged fork tube {2) as described in
“Straightening Fork Tubes'" later in this section. Reassem-
ble paris in reverse order of disassembly.

FORK SLIDER BUSHINGS
NOTE

1973 and later forks do not have removable bush-
ings. If slider is worn or excessive looseness on fork
tube, slider must be replaced.

To remave upper fork slider bushings, insert the fork skider
bushing puller and cap (1, Figure 2-42) into the fork slider a
sufficient distance to aliow the claws to extend below iower
end of the upper fork stider bushing. Place puller capintooil
seal counterbore. Appiy oil to screw threads and steel thrust
washer and turn nui down against pulier cap to remove all
slack from pulles assembly. Using a wrench, continue to
turn nut against puller cap unti} bushing is removed (see
Figure 2-43}.

To remove lower fork stider bushing, follow same proce-
dure used in removing upper fork bushing.


















IMPORTANT

Install each shock absorber on motorcycie with slot in
cam support (A, Figure 2-54) facing toward wheel,

REAR FORK

DISASSEMBLING REAR FORK (Figure 2-56)

To disassemble rear forck, first remove following assem-
blies:
1. Rear wheel {sae "Wheels").

2. Rear brake side cover with connecting control linkage
{see "Brakes'].

3. Rear shock absorbers isee "Shock Absorbers™}.

4. See Figure 2-56. Turn back locking ear on pivat bolt lock-
washer (2) and turn out pivot baolt (1). Remove fork (3) from
frame. With appropriate size arbor pin, push out bearing
spacer (4), bearing seal (5) and bearing with outer race (6)
from each side of fork pivct bearing.

INSPECTING AND SERVICING

1. Clean pivot bolt hole in fork and bearing parts. Check for
wear of bearing, bearing race and bearing seal.

2. Rough check the rear fork for correct alignment. Dimen-
sions shown in Figure 2-56 will provide enough informa-
tion ta determine if fork is far encugh outof alignment to re-
quire realigning ofr replacement, Straightening a badly bent
fork requires special toals and fixtures for holding, bending
and gauging.

ASSEMBLING REAR FORK

1. Press outer bearing races into fork. Grease bearings
with Harley-Davidson "'Grease-All” grease and insert. Ap-
ply additional grease to outside face of bearing so that race
between bearing and seal will be filled when seal is instal-
led. Grease bearing seais in groove between sealing lips
and press into place. Put bearing spacers over seals.

NOTE

Apply additional quantity of grease to fitting in fork
pivot housing with hand grease gun to fill space
between bearings. A very small quantity of grease
should be appiied to fitting with hand grease gun at
2500 mile intervals.

2. Assemble pivot bolt with lockwasher and tighten bolt to
preload bearings one to two pounds as follows:

3. With bearings fre€, weigh extreme rear end of fork by at-
taching a spring scale and raising the fork to a horizontal
position. Tighten bearing pivot boli just enough to increase
bearing drag one to two pounds.

For example, if fork with bearings free weighs four pounds,
tighten pivot bolt untii fork movement to horizontal position
registers five fo six pcunds on scale. Lock pivot boit lock-
washer.

NOTE

Apply additional quantity of grease to fitting in fork
pivot housing with hand grease gun to fill space be-
tween bearings. A very small quantity of grease
should be applied to fitting with hand grease gun at
2000 mile intervals.

2. Assemble pivot bolt with lockwasher and tighten bolt to
preload bearings one to two pounds as follows:

3. With bearings free, weigh extreme rear end of fork by
attaching a spring scale and raising the fork to a horizental
position. Tighten bearing pivot bolt just enough to increase
bearing drag one to two pounds.

For example, if fark with bearings free weighs fous pounds,
tighten pivot bolt until fork movement to horizontal position
registers five to six pounds on scale. Lock pivot bolt lock-
washer.

a9-1/a"

= 4.09/16" ——

1. Pivot holt 4. Pivot bearing spacer {(2)

2. Pivot bolt lock 5. Bearing seal (2}
washer 6. Bearing (2)

3. Rear fork 7. Grease fitting

Figure 2-66. Rear Fork - Exploded View
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. Brake shoe spring (2)

. Brake shoe and lining (2}

. Brake shoe spring (see item 1)
. Brake shoe and lining (see item 2)
Breke shoe pivot stud nut

. Pivot stud flat washer

. Pivot stud lockwasher

. Pivot stud

. Pivot stud washer

10. Clevis clamp nut

11, Cable clevis clamp

12. Cotter pin

VDDA DN B W=

13. Flat washer

14. Cam lever clevis pin
15. Cable clevis

18. Cotter pin

17. Cam lever washer
18. Cam lever

18. Set screw

20. Cam lever stud
21. Axle sleeve nut
22. Front axle sleeve
23. Brake side cover
24. Cam lever bushing

Figure 2-59. Front Brake - FL {1971 and Earlier)

INSPECTING AND SERVICING

If linings are warn down to rivet heads, impragnated with
grease as a resuit of over-greasing wheel hubs, cracked or
ridged badly, they must be replaced. When relining a shoe,
start at one end and work to the other to make linings bear
tightly against shoe. If a riveting machme is not available,
set rivets with hand tools and bevel lining ends.

Examine drums for ridging and scoring. Surface must be
reasonably smooth and flat. If ridged, turn down drums to
clean up. Wash cam lever and cam lever stud and check fit.
If play exists on FL, force out cam lever bushing (24} and in-
stall new part.

ASSEMBLING FRONT DRUM BRAKE - FL -
1971 AND EARLIER {Figure 2-59)

Assemble in reverse order of disassembly except, for ease
of assembly, connect two shoes with top return spring {3}.
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Position unit on pivot stud (8) and cam tever (18). Insert
lower spring {1). Spring hooks must be in shoe spacer notch
noarast side cover. When reassembling cable ferrule in
hand lever anchor pin with side slot, be sure slot is toward
inside as shown in Figure 2-58. Earkiar type pin with slotted
end should have open end facing downward.

ASSEMBLING FRONT DRUM BRAKE - FX -
1872 AND EARLIER (Figure 2-60}

Assembly is essentially the reverse order of disassembly.
Assemble brake shoes (B} on operating shaft (4) and pivot
stud {6} with one spring {9). Secure spring in groove that is
nearest brake side plate. Position washer {(3). Assemble unit
to brake side plate (7). Make sure fiat side of pivot stud (6)
registers in recess of brake side plate. Install operating lever
{3) and put {2). Attach second spring in place with pliers.
Install front wheel and brake assembly and adjust brakes
and center braka shoes.










3. Scored or grgoved brake drums should be refinished
before installing new shoes or linings. Brake Drum turning
arbor, Part No. 97280-60A can be used to refinish brake
drum inside diameter on a lathe as necessary 10 clean up.

4. Use standard size shoe or lining set for brake drums
refinished up to 8.040 in. maximum on inside diameter.

5. Usea .030 in. oversize shoe or lining set for brake drums
refinished over 8.060 in. but not more than 8.100 in,
maximum on inside diameter.

ASSEMBLING REAR DRUM BRAKE
{Figure 2-64)

1. Assemble rear wheel brakes in reverse order of disas-
sembly except: Apply a light coat of grease on hold-down
springs {5) and spots on side cover (13} where shoes touch
when in operating position.

CAUTHON — Front shoes (2} and rear shoe {3) are of dif-
ferent widths. Narrow shoe must be in rear position and
wide shoe in front position.

2. Assemble shoes (2 and 3}tolower returnspring (4), posi-
tion shoe assembly on plate anchor block at bottom of side
cover and install top spring {1}. Short hook is inserted in
elongated hole on front shoe. Reassemble wheel.

SIDECAR WHEEL DRUM BRAKE

1. Remove wheel with brake drum as describod in
“Wheels."”

2. Procedure for servicing sidecar wheel brake is the same
as for rear wheel brake as given in preceding paragraphs.

DISC BRAKE

QOPERATION
NOTE

Two types of calipers are used. The following descrip-
tion applies to Figure 2-65. Brakes shown in Figures
2-65 and 2-66 operate in a similar manner.

The front brake master cylinder is an integral part of the
brake hand lever assembly on the right handlebar. The rear
brake master cylinder is located on right side of motorcycle
and is operated by a foot pedal. A hydraulic hose connects
the master cylinder io the brake cylinder locatedin the outer
caliper half. Brake pads in the cakiper halves apply pressure
to each side of disc mounted on the wheel hub.

When the brake lever is operated, the hydraulic fluid forces
the piston against the hrake pads which contact the disc.
The wave spring is compressed between the backing plate
(6) and the adjusting ring. The prass-fit adjusting ring {7)
moves as necessary, o take up excess ciearance as friction
material wears away. The press-fit adjusting ring takes upa
new position in the cylinder and is now located correctly to
maintain renning clearance when brake is released and
makes brake self-adjusting. The action of the wave spring
pulls the brake piston away from the disc to create a smali
pad-to-disc running clearance. Late 1974 and later front
calipers do not have a wave spring. Retraction is accom-
plished by the piston D-ring.

Every 1000 miles, check the rear master cylinder ptungerto
see that it has 1716 in. free play.

CHECK LiST

When the disc brake is not operating properly use the
followang list for possible causes.

1. Excessive hand lever or pedal travel or spongy feel.
Air in system - bleed brake.
Master cylinder low on fluid - fill master cylinder with
approved brake fluid.

2. Chartering or scraping sound when brake is applied.
Worn or defective pads - replace brake pads.
Loose mounting bolts - tighten bolts.

Warped disc - replace disc.

3. Ineffective brake - lever or pedal travels to the Im#.
Low fluid level - fill master cylinder with D.O.T. 5 brake
fluid.

Piston seal defective — replace piston cup Q-ring in
brake piston.
Brake dragging fades due to heat.

4. Ineffective brake - lever or pedal travel normal.
Distorted disc - replace brake disc.
Distorted or contaminated brake pads - replace brake
pads.

5. Brake pads drag on disc - wiil not retract.
Fiston binding in adjusting ring - replace brake piston
and adjusting ring.
Piston in master cylinder not uncovering relief port -
check master cylinder.

Rear brake pedal linkage out of adjustment - readjust.

REAR BRAKE PEDAL ADJUSTMENT

Rear brake pedal on FL and FX models must be adjusted so
that master cylinder push rod has approximately 1/16 in,
free play. Follow procedure described in “Rear Hydraulic
Brake' section.

DISASSEMBLING DISC BRAKE CALIPERS - 1972 AND
LATER FL/FLH FRONT AND REAR, 1973 FX FRONT AND
REAR, 1974 AND LATER FX/FXE/FXS REAR ONLY (Fig-
ure 2-65)

If only the caliper assembly is 1o be removed, it is not neces-
sary to remove the wheel. To remove the caliper assembly
proceed as follows: Remove hose clamp. Remove 4 bolts{1}
and washers {2}. Remoave outer caliper half {3} and damper
spring {3A). Remove mounting pin {4} and inner caliper half
{5). Remove brake pad mounting pins (6} and brake pads (7).
Check the friction pads for wear, damage, and looseness.
Replace both pads i thickness of friction material is less
than 1/16 in. Check to see that the metal backing plate is
flat. If it is at all bowed replace the brake pad.

NOTE

Brake pads should only be repiaced as a set.
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Clean and inspect bushings {17) and {18} in fork slider or
caliper mounting bracket. Install new bushings if worn or
damaged. Coat inside of bushings with Harley-Davidson
“Anti-Seize” before installing caliper.

Riveted type mounting pin can be replaced with threaded
type (25) if loose or damaged.

REASSEMBLING DISC BRAKE CALIPERS - 1972 AND
LATER FL/FLH FRONT AND REAR, 1873 FX FRONT AND
REAR, 1974 AND LATER FX/FXE/FXS REAR ONLY iFig-
ure 2-65)

Reassembly is basically the reverse of disassembly. Make
sure ajl parts are clean and in good condition before
assembly. Dip the piston assembly {items 8 or 8A, 11, 12,
13, 14 and 15) and piston boot (10} in hydraulic tluid

Assemnble piston boot to caliper bore. Piston boot has a
smatl hale in it to allow drainage of accumulated moisture.
Assemble boot so that hole will point downward when
caliper is assembled to motorcycle. Press piston assembly
into caliper bore keeping it square to avoid scoring the bore.
Push it firmly all the way in.

CAUTION — Be careful not to get brake fiuid on brake
light switch contacts. if brake fluid contaminates con-
tacts, switch failure may occur.

NOTE

Piston assembly must be pressed all the way into the
bore when new brake pads have been instailed to
assure proper clearance when calipers are reas-
sembled to motorcycle.

For best braking efficiency, brake disc on wheel must be
parallel with brake pads in caliper assembly. This is
achieved by bending bracket {22}, which mounts caliper as-
sembly, until it aligns properly with disc.

Insert Alignment Gauge, Part No. 87168-77 into holes in
bracket (22). Check to see 1hat all three gauge pins either
~sych or are within 1/186 in. of surface of brake disc {20}). If
one >r more pins do not fall within these limits, note which
ones and remove gauge. Insert Bending Tool, Part No.
87169-77, into bracket holes. Using too), bend bracket un-

tit all three gauge pins either touch or are within1/16 in. of

surface of brake disc (20). .

Instali bleeder valve {16). Apply ""Anti-Seize” to 4 boits {1}°

before assembly. Assemble caliper unitto fork side. Tighten
4 bolis {1} to 35 ft-lbs torque. Coat threads with Harley-
Davidson “Pipe Sealant with Tefion” and connect hydrau-
lic line (9). Assemble hose clamp to front fender or rear fork.
Fill master cylinder reservoir with hydraulic brake fluid. Use
only D.O.T. 5 hydraulic brake fluid which is approved for use
in hydraulic brake systems. On front brake master cylinder
fill to gasket surface.

NOTE

Turn handlebar to the left so that top of reservoir is
level. Check for leaks. If leaks persist at hydraulic fit-
tings. coat surfaces with Harley-Davidson *'Pipe Seal-
ant with Teflon.” Bleed brake to purge system of air.
See “Bleeding Hydraulic System.” W after a short
pericd of operation brake feels spongy, repeat bleed-
ing procedure.

DISASSEMBLING FRONT DISC BRAKE CALIFER —
1974 TO 1977 FX/FXE {Fig. 2-66)

if only the caliper assembly is to be removed, it is not
necessary to remove the wheel. To remove caliper
assembly, proceed as follows: remove socket head screw
{1}, locknuts (2), and washers {3}. Pull outer caliper haif {4}
and inner caliper half {5) apart. Remove pressure piate (6)
with brake pad {7} attached. Check brake pads for wear,
damage and looseness, Replace pads if worn down to indi-
cator groove on bottom of pad. If pads need replacing, drill
out rivets {8) with a 9/64.n.drill. Replace pads as a set only.
Checktoseethatpressure piate (6] is flat. If it is at all bowed,
replace it. Rivel new pads in place using a hollow rivet set.
Before reassembling caliper halves push piston all the way
into caliper bore. Also make sure that bushings in torque
arm {9) are free of dirt and corrosion.

Do not remove pisten from outer caliper half unless there
are signs of hydraulic fluid ieakage, or if piston is not
operating properly.

To remove piston {10} disconnect and plug hydraulic hose
{t1}. Pull off rubber boot (12). Using two screw drivers, care-
fully pry piston {10} from cakper bore. H friction ring {13} s
damaged remove it from piston and replace it. Remove O-
ring (14} from caliper bore. Remove bieeder valve cap {15}
and bleeder valve (16) Clean all parts in solvent and
inspect. Replace al) parts that are worn or damaged. In-
spect cylinder bore. If it is badly scored, replace outer caliper
half. At this time check brake disc (1 7}for wear and damage.
Replace brake disc if it is worn to 188 in. or less orifitis
badly scored or warped. See "Wheels.”

REASSEMBLING FRONT DISC BRAKE CALIPER -
1974 TO 1977 FX/FXE {Figure 2-68)

Reassembly is basically the reverse of disassembly with the
following exceptions. Make sure ali parts are clean and in
gocd cendition. Lubricate piston, friction ring, and O-ring
with brake ftuid. When assembling piston and friction ring
assembly to caliper half and Q-ring assembly, make sure
piston is square with the bore, Tap it in place with a soft
hammer while rotating it so that O-ring is not damaged.
When assembliing boot make sure both lips engage their
respective grooves.

Make sure bosses on torque arm are clean and free from
corrosion before mounting caliper. When mounting caliper
halves, tighten socket head boltsto 130in-lbs torque. Make
sure caliper floats freely on torque arm.

Torque five brake disc mounting screws (18] to 10 ft-lbs
torque.

Connect hydraulic line (11) to caliper. Fill front brake master
cylinder with approved D.O.T. 5 hydraulic fluid. Check
system for leaks and seal with Hariey-Davidson “Pipe
Sealant with Teflon,” Part No. 99630-77 if necessary.
Bileed hrake to purge system of air. See “'Bleeding Hydrau-
lic System.”
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ASSEMBLING (Figure 2-67)

&ssemble master cylinder in reverse order of disassembly.
if repair kit is installed, use all new parts, nat just those that
look worn. Dip all internal parts in brake flutd before as-
sembly. Lightly grease pivot pin (7) and pin (9) before as-
sembly. Fill system with new approved hydraulic brake fluid
and bleed brake systern. See “Bleeding Hydraulic Sys-
temn.” Install gasket (3) with flat side down.

IMPORTANT

Before adding hydraulic fluid, check to see that relief
port in master ¢ylinder is uncovered when brake lever
is released.

Bleed system carefully to purge all air. Test ride motor-
cycle. f brake feels spangy, repeat hleeding pracedure.

NOTE

Hydraulic brake fluid pressure equipment can be used
to fi)l front brake master cylinder at the bleeder fitting
providing master cylinder cover is removed so that
system cannot pressurize. Do not use pressure
bleeding equipment when the front hydraulic system
is sealed with master cylinder cover and gasket in
piace.

REAR BRAKE MASTER CYLINDER

DISASSEMBLING (Figure 2-68)

It is not necessary 1o remove master cylinder from motor-
cycle 1o remove piston assembly if replacement is required.
Remove rear brake rod clevis pin{1). Pull out plunger (4} and
remove boot [5), stop wire [B), stop washer (7}, piston
assembly (8), cup (9), spring (10}, valve (12}, and valve seat
{13).

NOTE

1973 and later rear brake master cylinder does naot
have valve (12) and valve seat {13). 1973 and later
master cylinder is identified by a paint spot.

INSPECTING AND SERVICING {Figure 2-68)

Inspect cup (8] and piston rubber parts for wear, softening
and enlarging. Examine cylinder walls for scratches and
grooves.

ASSEMBLING (Figure 2-68)

Assemble master cylinder in reverse order of disassembly.
If repair kit is installed, use all new parts, not just those that
look worn. Dip all internal parts in D.OT. 5 brake fluid
before assembly. Replace fluid and bleed brake system. Ad-
just brake pedal as described under "Adjusting Rear Brake
Pedal.”

1. Rod clevis pin
2. Washer
3. Cotter pin
4. Master cylinder plunger
4A. Master cylinder plunger
(FX late 1972 and later)
5. Cylinder boot
6. Stop wire
7. Stop washer
8. Piston assembly
9. Piston cup
10. Piston return spring
11. Master cylinder
12. Valve {1972 and
earlier)
13. Vaive seat (1872
and earlier)

Figure 2-68. Rear Brake Master Cylinder -
Exploded View

HYDRAULIC SYSTEM

BRAKE FLUID

Inspection of brake fiuid tevel in the master cylinder reser-
vair should be made every 1000 miles. The master cylinder
cover should be level, when removed, and fluid level should
be checked without changing the pasition of the master cyl-
inder. If fluid level is below the cover gasket surface or
below the cap threads, fluid should be added. {A smalt air
space is acceptable ) 1f D.0.T. 3brake fiuid is used, the brake
system should be drained, ftushed, and refilled with new
brake fiuid every year to eliminate any contamination such
as sludge. This yearly service can be eliminated when
D.O.T. 5 silicone fluid is used. We recommend you use
D.0.T. 5 silicone fluid for improved performance. All motor-
cycles produced since September, 1376 use D.O.T. 5 fluid.

WARNING — Brake fluid can cause irritation of eyes and
skin and may be harmful if swallowed. If fluid is swal-
lowed, induce vomiting by administering two table-
spoons of salt in a glass of warm water. Call a doctor. In
case of contact with skin or eyes, flush with plenty of
water. Get medical attention for eyes. KEEP BRAKE
FLUID OUT OF THE REACH OF CHILDREN.
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DISASSEMBLY AND ASSEMBLY

After removal from motorcycle, the seat assembly is
partialty disassembled by removing items 14 through 20 in
the order shown in Figure 2-73. Reassemble in reverse
order,

MAINTENANCE

Every 2000 miles, lubricate the seat suspension pivot

bushings.

Periodically, check mounting bolts and clamps for tight-

ness.

CENOTRWLN -

. Seat post pin
. Seat post (see insert)

Bolt
Bracket
Fender hole
Clamp

. Cross tube

Spacer

. Nut and washer

. Rod nut

. Rod tocknut

. Adjusting locknut
. Tension adjusting nut
. Screw

. Backrest

. Screw

. Muts

. Handraif

. Seat

. Speed nut

. Damper assembly

2-1/16"
MAX

Figure 2-73. Comfort Flex Seat - Exploded View
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Removes press-fit roller pins from
all chains,

Part No. 95021-25 Disassembling
Chain Toal

Adjustable stand for truing
spoked wheels, Includes ar-
bor.

95515-30A Arbor for
wheels. (Can be used to
convert old stand 95500-
29}

95522-68 Arbor collar for
FL wheel (brake side).

When inserted into top end of fork
tube, blade enters slot of damper
tube to keep it from turning while
removing or instailing bottom nut
on fork.

Part No. 959581-69 Fork Damper Holding Toal for
FX Front Fork {1972 & Eariier)

Specialpliersfor removing and re-
placing retaining rings.
95017-61 Large for external lock
rings.

06215-49 Small for internal lock
_rings.

96216-49 Large for internal tock
rings. I

3

= = [

Usedtorivetrear sprocketto
brake shell. Set consists of
riveting block, rivet punch,
Tarivet set, adapter and sup-
port flange.

Parl No. 95600-33B Sprocket Riveting Set

Used to lock rear brake pedal in
depressed position when disas-
sembling wheel from motorcycle.

-
———
J

Part No, 95875-58 Brake Pedal
Locking Tool

Lock Ring Pliers

Fits head cone locknut and head
bearing adjusting cone

Part No. 96219-60 Frame Head Bearing
Adjusting Cone, and Locknut Wrench

Used with fork tube straightening
biocks {96246-50)when fork stem
is being aligned

Part No. 96245-51 Fork Stern and
Cross Mambar Aligning Gauge
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GENERAL

SPECIFICATIONS
VALVES
Fitinguide (EX) ...................... 0035-.0056 in.
Fitinguide {IN} ....................... 001B-.0038 in,
Spring
(Quter) ............ 104-120 Ibs at 1-3/8 in. {closed}
179-195 Ibs at 1 in. [open}
Free length ... ... . . ... .. ccieunnss 1-31/32 in,
fInnery .......00ieus 26-32 Ibs at 1-3/16 in. {closed)
63-B1 Ibs at 51/64 in. {open}
Free length ........ ... . iiiininann. 1-23/64 in.

Tappet adjustment ... Hydrauiic tappet unit comprassed
1/8 in. from fully extended position

ROCKER ARM

Fitinbushing .................... .D005-.002 in. loose
Endclearance .......................... 004-.0256 in.
PISTON

Fitineylinder ..................... .001-.002 in. loose
RiNG gap ... i, 010-020 in,
Compression ring side clearance ........ .004-.005 in.
Qil ring side clearance .................. .003-.005 in.
Piston pin fit ............... Light hand press at 70° F.
CONNECTING ROD

Piston pin fit ................... .0008-.0012 in. loose
End play between flywheets ............. .006-.025 in,
Fit on erankpin ..............c... 001-.001% in. loose

QIL PUMP PRESSURE
At normal operating temperature {2000 rpm)

oil pressure shouldbe ................. e 12-35 psi
IGNITION TIMING

Breaker point setting .................... 018 in. gap
Ignition Timing

{Retarded} ....... 5° BTC {1/64 in. before piston T.C.)
[Automatic

Advance) ....... 35° BTC (7/16 in. before piston T.C))
Spark pilug gap setting ................ 028 to .033 in.
TAPPETS
Guide fit .................._. .0025 tight - 0025 loose
Fitinguide ......oiiiiiiiairrenne, 001-.003 in. looge
Rofler fit ............. .. ciiaiiiiit. 0005-.001 in.
Roller end clearance .................... .008-010 in.
GEARCASE
Timergearendplay ..........ccoveinuas .003-.007 in.
ldler gearendplay ..................... .003-.020 in.
Breather gearendplay ................. 001-.005 in.
Cam gear shaft in bushing ............ . 8-.0018 in.
Cam gear shaft in bearing ............ Q005-.0030 in.
Camgearendplay ..................... 001-.005 in,
Intermediate and idler gear

fonshafts} ................. ...l 001-.0015in.
Ol pump drive shaft

{crankcase bushing} ................. JOD0B-.0012 in.

FLYWHEEL ASSEMBLY

Gear shaft nut tarque ....................... 170 ft-lhs
Sprocket shaft nut torque 1970-71 .......... 170 ft-1bs
Sprocket shaft nut tarque 1972 & later ...... 400 fi-lbs
Crank pmn nuts torque  ........ooveieeenn... 200 fi-1bs
Runout {flywheels) .......... .003 in. maximum at rim
Runout (mainshafts) ................ 001 in. maximum
SPROCKET SHAFT BEARING

Cup fit in crankcase ............. 0012-.0032 in. tigh
Conefitonshaft ................ 0002-.0015 in. tight
Endplay ... . . e, .007-.006 in,
PINION SHAFT BEARINGS

Roller bearing fit ............... .0004-.0008 in. lnose
Cover bushing fit ............... .0005-.0012 in. loose
DESCRIPTION

The engine is a two-cylinder, four-cycle, air cooled, over-
head-valve, V-typs engine. {t has three major component
assemblies: cylinder, crankcase and gearcase.

Cylinder assemblies include cylinder head, valves, rocker
arms and piston. Cylinders mount on the engine crankcase
in a 45 degree “V,” with both connecting rods connected to
a single erank pin.

The reciprocating, linear motion of the piston in the cyl-
inder is converted to circutar motion in the crankcase. The
buiti-up crankshaft consists of an off-center crank pin in-
terposed betwesen two counterweighted flywheels which
rotate on two end shafts (pinion and sprocket shafts} sup-
ported by antifriction roller bearings. The lower end of the
rear cylinder connecting rod is forked to fit around the
single-end front cylinder connecting rod, allowing a single
connecting rod-crankpin connection to the flywheel.

Flywheel rotation is clockwise {viewing engine from right
side). Using the front cylinder firing position as a starting
point. the rear cylinder fires at 315 degress rotation {360
degrees minus the 45 dogroes berween cylinders). The
front fires in an additiona! 405 degrees {360 degrees plus
the 45 degrees between cylinders}, completing the 720 de-
grees of flywheel rotation necessary for the four piston
strokes.

The gearcase is located on the right side of the crankcase
and houses a gear train which operates and times the
valves and crankcase breather. The rotary crankcase
breather valve is located between crankcase and gearcase
compantments and functions to relieve crankcase pressure
caused by downstroke of pistons, and controls the flow of oif
in the |ubrication system.

A single camshaft with four cam lobes is gear driven. The
engine valves are opened and closed through the
mechanical linkage of tappets, push rods and rocker arms.
Tappets serve to transmit the cam action to the valve link-
age. Hydraulic lifters installed in the tappets automatically
compensate for heat expansion to maintain a no-lash fit of
parts. Valve and breather timing are obtained by meshing
gearcase gears with timing marks aligned.
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FL/FLH ENGINE OILING AND BREATHER SYSTEM -
1972 AND EARALIER {The following steps are called out on
Figure 3-2}

1. Gravity feed from tank to feed pump.
2. Feed {pressure} section of oil pump.

3. Check valve prevents gravity oil drainage from tank to
angine,

4. Oil pressure regulating valve limits maximum pressure.
Surplus oil is dumped back into gearcase in front of breather
valve.

5. Oilis forced through pinion gear shaft to lubricate lower
connecting rod bearings from which oil splashes to cylin-
der walls, piston, piston pin and main bearings.

6. Oilis filtered through oil screan and forced through pas-
sagas or external oil lines to lubricate rocker arm bushings,
shafts, valve stems, valve springs and push rod sockets. A
branch passage supplies oil 1o the hydraulic lifters.

7. Oil is bled from bypass oil for front chain lubrication.

8. Oil drains from cylinder rocker housing through pas-
sage in each cylinder, then flows through hole in thebase of
each cylinder, lubricating cylinder walls, piston, piston
rings and main bearings.

9. Some oil drains from the rockar housing through push
rod covars into the gearcase compartment, lubricating push
rods and tappets.

10. Rotary breather valve is timed to open on the down-
ward stroke of pistons, allowing crankcase exhaust air
prassure to expel scavenge oil from fywheel cornpartment
braather valve into gearcase. Breather valve closes on up-
ward stroke of pistons, creating vacuum in flywheel com-
partment.

During piston upstroke, the small port in braather valve
lines up with passage in ¢crankcase and vacuum draws oil
from crankcase breather oil trap {see step 17).

11. Dil biown and drained into timing gearcase (steps 6,8
and 9), lubricates timing gears and gear shaft bearings.

12. Gearcase oil settling in gearcase sump flows to
scavenge section of pump.

13. Scavenge (return) section of oil pump.
14. Engine oil return to tank.

15, Crenkcase sxhaust air baffle and transfer passage {in
gearcase cover). Air and oil mist is forced into crankcase
breather trap.

16. Breather oil trap.

17. Oil transfer passage to breather valve. On piston up-
stroke, crankcase vacuum draws trapped oil into breather
valve.

18. Crankcase exhaustair from breather trap is forced from
gearcase into breather hose.

19. Return line from chain hpusing. On piston upstroke,
crankgase vacuum draws oll from chain housing to breather
valve. On piston downstroke, oit in breather valve is forced
into goarcase,
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20. Vent line to oil tank and chain housing.
21. Rear chain oiler.
22. Pressure switch fitting.

FL/FLH/FX ENGINE OILING AND BREATHER SYSTEM -
1973 AND LATER (The following steps are called outon Fig-
ure 3-2A)

1. Gravity feed from oil tank to feed pump.
2. Feed (pressure) saction of pump.

3. Check valve prevents gravity oil drainage from tank to
engine.

4. Oil is filtered through oil screen and forced through pas-
sagas or external oil lines to jubricate rocker arm bushings,
shafts, valve stems, valve springs and push rod sockets. A
branch passage supplies cil to the hydraulic lifters.

5. Pressure regulating valve maintains carrect pressure in
system. When oil reaches rocker arms and lifters, regulai-
ing valve lifts and allows pressurized oil to flow to pinion
gear shaft.

6. Oil is forced through pinion gear shaft to lubricate lower
connecting rod bearings from which oil splashes to cylin-
der walls, piston, piston pin, and main bearings. During cold
engine start-up, pressure regulating valve (5] lifts further to
allow excess oil to return directly to oil tank.

7. Oil dreins from cylinder rocker housing through pas-
sage in each cylinder, then flows through hole in the base of
pach cylinder, lubricating cylinder walls, piston, piston
rings and main bearings.

8. Some oil drains from the rocker housing through push
rod covers into the gearcase compartment, lubricating push
rods and tappets.

9. Rotary breather valve is timed to open on the down-
stroke of pistons, allowing crankcase exhaust air prassure
to expel scavenge oil from the flywheel compartmeni
through the breather vaive into gearcase, Breather valve
closes on upward stroke of pistons, creating a vacuum ir
the flywhee! compartment,

During pistan upsiroke, the small port in breather valve
lines up with passage in crankcase and vacuum draws oil
from the crankcase breather oil trap.

10. Oil blown and drainedinto timing gearcase {steps 8 and
2}, lubricates timing gears and gear shaft bearings.

11. Front chain oil. Oil is blown into chain case when
breather valve is open.

12. Gearcase oi! settling in gearcase sump flows to
scavenge section of pump.

13. Scavenge {return) section of pump.
14. Engine oil return to tank.

15. Crankcase exhaust air baffle and gearcase cover trans-
fer passage. Air and oil mist is forced into crankcase
breather trap.

16. Breather oil trap.

17. Oil transfer to breather valve. On piston upstroke
crankcase vacuum draws trapped oil into breather.









18. Crankcase exhaust air escapes from gearcase through
ousside breather tube.

19. Return line from chain housing. On piston upstroke,
crankcase vacuum draws oil from chain housingto breather
valve. On piston downstroke, oil in breather valve is forced
into gearcase.

20. Vent line to oil tank and chain housing.
21. Rear chain oiler.

22. Pressure switch fitting.

REPAIR AND DIAGNOSTIC
PROCEDURE

GENERAL

When an engine needs repair, it is not always possible to
definitely determine beforehand whether the engine can be
repaired by disassembling only cylinders and heads, only
gearcase; or whether engine must be completely disas-
sembled for crankcase repair.

Usually, only upper-end repair is needed and it is recom-
mended procedure to first strip motorcycle for cylinder
head, cylinder and piston repair as described in “Stripping
Motoreycle for Engine Repair,” steps 1 through 2.

After disassembling cylinder head and cylinder it may be
found that lower end repair is necessary. This requires
removal of engine crankcase from frame as described in
steps @ through 16 in “Stripping Motorcycle for Engine
Repair.”

In cases where it has been definitely determined before-
hand that the lower portion of engine (crankease) isin need
of repair, remove compiete engine from chassis before
starting disassembly as described in steps 1 through 16 of
“Stripping Motorcycle for Engine Repair.”

Symptoms indicating a need for engine repair are often mis-
leading, but generally if more than one symptom is pre-
sent, possible symptom causes can be narrowed down to
make at least a partial troubte diagnosis. An above normal
consumption of oil, for example, could be caused by several
mechanical faulis (see “Locating Troubies,” Section 1). But
when accompanied by a blue-gray smoke from the ex-
haust, and when low compression is present, it indicates
the rings need replacing. Low compression by itself, how-
ever, indicates improperly seated valves, but worn rings.

A noisy engine is usually caused by loose bearings. Main
bearings are generally more durable than rod bearings or
bushings so the latter should be suspected first. Certain
“knocking’ noises may be caused by foose bearings, others
by piston slap, a condition where piston or cytinder or both
are worn out of round and loose fitting, allowing the piston
to slap from front to rear of cylinder as it moves up and
down.

Most frequently, valves, rings, pins, bushings and bearings
need attention at about the same time. If the symptoms can
be narrowed down through the process of eliminationtoin-
dicate if any one of the above components is worn, itis best
to give attention to all of the cylinder head and cylinder
parts.

DIAGNOSING VALVE TRAIN NOISE

To diagnose and correct noisy hydraulic lifters and valve
train components, use the following procedures:

1. With engine and oil at normal operating temperature,
check oil pressure at 3000 rpm. if oil pressure is above 50
psi or below B psi, inspect oil pump, crankcase passages
and oil hoses for restrictions or biockage. Repair or repiace
parts as necessary.

2. With engine running, raise push rod cover at the noisy
lifter and check to see that oil is reaching the tappet. If oil is
not reaching the tappet, inspect the passages in the tappet,
tappet block and right crankcase for restrictions or block-
age.

If oil is reaching the tappet, remove the bydraulic unit and
inspect per procedure listed under “"Valve Tappels and
Guides.” Clean tappet bore of all foreign material.

Replace hydraulic unit if necessary.

3. Examine push rod, hydraulic unit, tappet and tappei
block for proper fits and any signs of unusual wear. Re-
place parts as necessary.

4. Visually inspect camshaft lobes for abnormal wear.

5. Remove camshaft and pinion gear, clean and inspect for
wear and fit. Measure pitch diameters and check for out of
round condition. Aeplace paris as necessary.

6. Remove cylinder head and rocker boxassembiies. Check
rocker arm end play and check for binding. Inspect valve
stems for scuffing and check stem 1o guide clearance.
Check valve seats for signs of looseness or shifting.

7. Grind valves and valve seats.

COMPRESSION TESTING PROCEDURE

Satisfactory engine performance depends upon a mechan-
ically sound engine. In many cases, unsatisfactory per-
formancge is caused by combustion chamber leakage. A
compression test can help determine the source of cylinder
leakage. Use a compression tester such as the Sun model
UTC-48B that has a screw-in type adapter.

A proper compression test should be performed with the
engine at normat operating temperature when possible.
Proceed as follows:

1. Disconnect spark plug wires, clean around plug base and
remove plugs.

2. Connect compression tesier to front cylinder per manu-
facturer’s instructions.

3. With choke and carburetor throttie plates in wide open
position, crank engine continuously until 5 to 7 full com-
pression strokes are completed.

CAUTION — Make sure that throttla plateis in the closed
position before starting engine after test,

4. Note gauge readings at the end of the first and tast com-
pression sirokes. Aecord test results.

5. Repeat steps 2 through 4 on rear cylinder.
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B. If the final readings are B0 psi or more and if the final
readings do not indicate more than a 30 psi variance be-
tween cylinders, compression is considered normat. If com-
pression does not meet specifications, see diagnostic chart
below.

7. Inject approximately 1/2 oz. of SAE 30 oil into each cyl-
inder and repeat the compression tests on both cylinders.
Readings that are considerably higher during the second
test indicate worn piston rings.

Diagnosis Test Resuits

Ring Trouble Compression low on first stroke,
tends 1o build up on following
strokes but does not reach normal.
Improves considerably when oil is

added to cylinder.

Vaive Trouble Compression low on first stroke,
does not build up much on fol-
lowing strokes. Does not improve
considerably with the addition of

oil. Check tappet adjustment.

Head Gasket Leak | Same reaction as valve trouble.

STRIPPING MOTORCYCLE FOR ENGINE REPAIR

Use the following procedure to strip the motorcycle for
either cylinder head and cylinder removal for repair with
engine in chassis, or for engine removal for complete over-
haul,

1. Remove seat.

2. Drain gas tank. Disconnect fuel ling and remove gas
tank.

3. To remove instrument cover take out mounting base
canter screw and pry off cover side plate located at trip mile-
8ge set screw.

4. Releass seat clavis spring, pull clevis pin and tip seat
forward.

5. Remove upper cylindar head bracket. Note washers be-
tween bracket and frame lug, use same washer when
bracket is assembled.

6. Remove spark plugs to avoid damaging. Disconnect
ground wire at battery.

7. Remove air clesner cover, filtar elemant, air cleaner back
plate and air cleaner back plate support bracket from car-
buretor body.

8. Remove carburetor intake manifold clamps.

9. Disconnact throttle and choke controls from carburetor.
Remove carburetor.

10. Remove exhaust pipes.
At this stage, the cylinder heads and cylinders may be
removed.
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To remove engine crankcase or complete engine, continue
stripping motorcycle as follows:

11. Remove pivot bolt from |eft foot board and swing rear
end of foot board down away from chain guard cover.
Remaove chain guard cover. Remove compansating sprocket
shaft nut.

Remove clutch and sprocket assemblies as described in
“Disassembling Clutch,” Section 4.

Remove alternator magnet ring {rotor) using puller tool, Part
No, 96960-524. See “Alternator,” Section b,

12. Remove four bolts, attaching inner chain housing at
engine. See "Removing and Repairing Inner Chain Hous-
ing,”" Section 2. Note that rear 2 boits are safety wired to
prevent loosening.

Loosen the 4 inner chain guards to transmission attaching
balts.

Remove chain oiler hose at oil pump. Remove other hosas
from connections at back of chain housing.

13. Disconnect timer wire at coil; alternator plug from
crankcase and remove rectifier/reguletor,

14 Remove footboard rear stud nut from inside of frame
member and front footboard mounting stud bolts from brake
master cylinder by removing nut and lockwasher on back
side. Remove brake master cylinder attaching stud bolt
which passes through master cylinder and frame with a
lockwasher and nut on back side of frame member. Re-
move brake master cylinder sideplate boit located behind
master cylinder pjunger boot. Master cylinder and side-
piate assembly is free to swing down away from engine
crankcase. For FX models, remove footrest, brake, pedal as-
sambly.

15. Remove exheust system.

16. Disconnectwire from oil pressure switch. Drain oil tank
and remove oil lines from oil pump. Remove crankcase
breather pipe.

17. Remove two front and two rear engine mounting bolts.
Engine is now compleiely stripped and may be remaved
from right side of motoreycle.,

Assembly is essentially the reverse order of disassembly.

1. Install engine in chassis. Tighten mounting bolts 1o 36-
40 ft-1bs torque.

2. Loosen transmission mounting bolts.
3. Install new O-ring on crankcase,

4. Chack inner chain case housing bearing. Replace if nec-
essary using Harley-Davidson '"Stud and Bearing Mount,”
Part No. 99626-77 in bearing recess. Install new oil seal.

5. Connectchain case hose and install inner chain case on
transmission mainshaft.

6. Loosely assembly chain case mounting boits {finger
tight) to crankcase.

7. install chain housing four nuts on transmission studs
and tighten to 30-35 ft-ibs torque.

8. Tighten chain case to engine mounting bolts to 18-22 ft-
Ibs torque.




























































WARNING — When removing lock ring {12}, there is a
possibility that it will spring from the groave with enough
force 10 cause personal injury. To prevent this, wrap rag
around crankcase and through lock ring.

8. If flywheels are to be disassembied, grip pinion shaft in
vise and pull bearing from sprocket shaft using claw putter
and wedge attachment. Place wedge halves behind bear-
ing and pull bearing off by tightening puller screw against
sprocket shaft center as shown in Figure 3-40, Keep
bearings in a set with proper bearing outer races.

DISASSEMBLING FLYWHEELS {Figure 3-41)

1. Grip pinion shaft in copper covered vise jaws so shalts
are in vertical position. Insert a rod about 5 in. long and 1.2
in. in diameter through holes in flywheels to keep them
from turning. Remove lock plate screw (1), lock plate (2) and
crank pin nut {3} with Flywheel Nut Wrench, Part No.
94546-41. Strike left flywhee! with soft metal mallet at
about 90 degrees from crank pin hole on wheel periphery to
inosen. Lift left flywheel {4} off crankpin.

2. Hold down bearing assembly with a short length of pipe
of tubing so connecting rods (5} may be slipped off bear-
ings. Remove bearings {6). Hold together in set until bear-
ings are washed and refitted to crank pin.

3. Remove lock plate screw (7), lock plate (8)and gear shafi
nut {9). Tap pinion shaft {11} out of flywheel (10). Remove
key (12} from shaft.

4. Clamp crank pin in vise. Remove lock plate screw (13),
lock plate {14} and crank pin locknut (15). Tap erank pin {16)
out of flywheel and remove key {17).

5. Grip sprocket shaft in vise and remove lock plate screw
{18}, lock plate (19} and sprocket shaft nut{20}. Use Part No.
94546-41 Wrench for 1971 and earfier 1-5/16 in. hex nut,
Use Snap-on Part No. 86202 Socket for 1972 and later -
5/8 in. hex nut. Remove sprocket shatt(217)by tapping itout
of flywheel, and remave key {22} where applicable.

CLEANING AND INSPECTING FLYWHEELS

1. Wash all parts in grease solvent and blow dry with com-
pressed air. Examine crank pin for wear, grooving and
pitting. i the surface is at all worn, replace with new pin.
Examine flywheel washers (23 and 24). If either washer is
worn and grooved, it should be reptaced.

2. Examine connecting rod lower races. If they appear
slightly grooved or shouldered where edge of bearing
rollers ride, they may be lapped out and oversize bearing
rollers installed. if they appear badly worn, grooved or
pitted, new rods should be installed, preferably as an
assembly with new bearings and crank pin.

3. Examine pinion shaft and right crankcase bearing race
{see 17, Figure 3-36) for pitting, grooving and gouging at
point where right main rolier bearings ride. A shaft that is
worn must be replaced. If bushing is wornbeyondrepair, re-
piace as described in “Truing and Sizing Pinion Shaft Main
Bearing.”

1

Q 11. Bearing outer race
5 12. Outer race snap ring
5. Bearing washer (see item 3) 13. Bearing outer race
6. Sprocket shaft spacer 14. Left crankcase half
1. Right crankcase half 7. Sprocket shaft bearing seal 15. Sprocket bearing half
2. Spiral lock ring 8, Flywheel and rod assembly 16. Pinion shaft bearing race
3. Bearing washer {2) 9. Sprocket bearing half lack screw {2)
4 Bearings and retainer 10. Bearing inner spacer 17. Pinion shaft bearing race

NOTE: Keep parts 9, 10, 11, 12, 13 and 15 as a set. Do not transpose or interchange parts.

Figure 3-36G. Crankcase - Exploded View
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1. Lock piate screw (2) B.
2. Lock ptate {2) 9.
3. Crank pin nut 10.
4. Left fiywhesl 11.
5. Connecting rods {(one farked, 12.

ane single end) 13.
6 Bearing rollers and retainers 14.
7. Lock plate screw {see item 1) 15.

16. Crank pin

Lock plate 17. Crank pin key
Gear shaft nut 18. Lock plate screw
Right flywheel 19. Lock plate

Pinion shaft 20. Sprocket shaft nut
Pinion shaft key 21. Sprocket shaft
Lock plate screw 22. Sprocket shaft key
Lock plate 23. Flywheel washer
Crank pin nut 24, Flywheel washer

Figure 3-41. Flywheel Assambly - Exploded View

LAPPING CONNECTING ROD RACES

1. Connecting rod lower races that are likely to clean up
within the range of oversize bearing rollers and are
otherwise in serviceable condition, should be trued and
sized with Connecting Rod Lapping Arbor, Part No. 96740
36 as shown in Figure 3-42.

2. Turn lapinlathe at 150 to 200 rpm. Adjust lap by means
of adjusting nut to a dragging but free fit in rod race. Clean
lapbefore using, then apply fine lapping compound (No. 220
grit grinding compound mixed with oit} to lap. A loose or
right lap wil! “be!l mouth'” bearing race so it must be kept
adjusted at all times. To avoid grocving or tapering lapped
surface in rod. work rod back and forth the full length of the
lap holding rod as near race end as possible. Lap rods
individually.

3. When rods are lapped true and all traces of pit marks or
grooving are cleaned up, wash rods and blow dry. Surface
shoufd have a soft velvety appearance and be free of shiny
Spots.
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\ FRONT
CYLINDER CONNECTING ROD

LAPPING ARBOR IN LATHE CHUCK

Figure 3-42. Lapping Connecting Rod Bearing Race



FITTING ROD BEARINGS

Oversize rolers are available in .0002, 0006, .0008 and
0010 in.

There are three ways to determine oversize rollers to use.
All will result in properly fitted bearings if applied correctly.

1. Use a micrometer to measure the outside diameter of the
crank pin at its center. Use an inside micrometer or tele-
scoping hole gauge to measure the inside diameter of the
rod races. Subtract the diameter of the crank pin from the
inside diameter of the bearing race. Subtract from this fig-
ure the standard allowance for bearing running fit size. This
answver, divided by two will give proper roiler size. To find
oversize amount of bearing, subtract from this figure the
diameter of a standard roller.

Example:

The rod bearing race measure 1.6263 in, after lapping and
truing. The crank pin is stightly worn and measures 1,2485
in. Subtract 1.2485 in from 1.6263 in. The answer, 3778
in., represents the diameters of both rollers (one on each
side) plus clearance for running fit. Subtract minimum
clearance for running fit {001 in.}. The answer (3768 in.}is
then divided by two to get the diameter of each oversize rol-
ler. In this case it would be .1884 in. To find how much over-
size each roller must be, subtract from this figure the
diameter of a standard rolter, or .1875 in. Rollers must be
0008 in. oversize,

2. Install any new set of oversize rollers to bearing races
and pesition on crank pin. Slip rods over bearings. If they
will not fit, it is obvious rollers are too large and a smailer
size must be tried. If they fit and spin freely, instali a [arger
set of rollers. Try various roller sizes until the rods will turn
with a very slight drag. This is a plug fit. Determining
running fit is merely a matter of subtracting one half the de-
sired running fit clearance (.0005 in.} from the roller size to
find the running fit roller size.

lt may be easier to gauge a plug fit as follows:

3. Fit any size rollers into races. Position bearings in rods.
Support rods and bearings with left hand. Drop crank pin
(not attached to flywheel) through crank pin hole. Plug fit
has been achieved when crank pin will slide slowly through
hole from its own weight. Running fit is then determined by
subtracting one half running ciearance from oversize of
reflers used to make plug fit.

Example:

Plug fit is achieved with .0009 in. oversize rollers. By sub-
tracting from this one half the minimum clearance (.0005
in.} # is determined that a .0004 in. oversize roller set will
give desired running fit,

 lower endrace of one rod is found 1o be slightly larger than
the other, salect rollers to fit the larger rod race and lap
smaller rod race to same size as larger race rather than
fitting rollers of two sizes.

when rods are correctly fitted with required bearing clear-
ance, extreme upper end of female (forked) rod will have
1/64 in. side shake while the upper end of the mate rod will
have 3/64 in. side shake. Al fitting and checking must be
made with bearings, rods and crank pin clean and free of cil.

Fitting bearings tighter than described may result in saiz-
ing and bearing damage when heat expands parts.

Check overall width of roller retainer assembly. It must be
less than width of female rod end.

ASSEMBLING FLYWHEELS (Figure 3-41)

1. After correct connecting rod bearing fit has been at-
tained, clean and assemble parts as follows:

Wipe all tapers perfectly clean and free from ail. Install
sprocket shaft {21} to left flywheel (4). For 1970 and 1971
models, make sure key (22) is in position. See “Engine
Specifications” for proper torque. Assemble pinion shaft
{11) and crank pin (16} to right flywheel making sure keys
{12 and 17) are in proper position. Install lock plates (B and
19). Tighten mounting screws {7 and 18) to 20-24 in-lbs
torque. if corners of nuts do not align with notches in lock
plate, tighten {do not loosen} shaft nuts to achieve align-
ment.

For 1972 and later models with 1-56/8 in. sprocket shaft nut,
Snap-on Socket, Part No. IM-522 with Handle, Part No. L-
52BH and a pipe extension is recommended to obtain 400
tt-Ibs torque (4 ft x 100 Ibs) required. To obtain maximum
nut engagement, end of socket should be forced off in a
lathe. Check to make sure oil passages through pinion
shaft, right flywheel and crank pin are clear by blowing
compressed air into hole near end of pinion shaft.

2. Position right flywheel assembly in vise, crank pin up.
Wipe crank pin taper clean. Slip bearings and connecting
rods over crank pin with forked rod to rear cylinder. Wipe
crank pin hole in left flywheel clean and dry. Install left
flywheel and tighten nut lightly. Hotd steel straightadge
along outer face of wheel rims at 90 degrees from crank pin
as shown in Figure 3-43. Tap cuter rim of top wheel until
wheels are concentric. Tighten nut, recheck with straight-
edge at frequent intervals. Use soft metal hammer to re-
align whee!s. To prevent flywheel assembly from turning in
wise while tightening nut, insert a rod 5 in. long and about
1/2 in. in diameter through holes in flywheels and be-
tween vise jJaws so that rod bears against some part of the
vise,

N

Figura 3-43. Squaring Flywheal Faces
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FUEL SYSTEM

TILLOTSON CARBURETOR -
1970 MODELS

DESCRIPTION {See Figure 3-52}

The Model HD carburetor is & dual-venturi, diaphragm-type
carburetor with an autornatic economizer and accelerating
pump.

The fuel inlet needls is oparated through a compression
spring balanced lever that is controlted by the diaphragm to
requlate the flow of fual into the metering chamber. The
amount of fuel geing inte the carburetor metering chamber
is exactly equal to the amount of fuel being used by the en-
gine.

This type of fual supply control operates at any tilt angle and
i§ resistant to any vibration which could cause a poor fuel-
air mixture or flooding.

The small primary vanturi is offset to the bottom of the karge
secondary venturi where the main nozzle outlet protrudes

from the metering chambar. The accelerating pump dis-
charges into the small venturi to take advantage of the
vanturi pressure drop that breaks up the solid stream of ac-
celerating pump fuel.

The accelerating unit is a positive acting plunger type pump
that is connected to the throttle shaft through a cam lever.
The pump plunger is a spring loaded feather cup that opar-
ates in a smooth plastic cylinder, and draws its fusl directly
from the metering chamber to provide extre fuel for accel-
grating.

The eutomatic economizer is a hydraulically operated en-
richment valve that controls the main nozzle fuel mixture at
very low engine speeds, The valve opens an auxiliary fixed
main jet as the venturi air flow decreases, allowing the fus!
mixture to be maintained at a full power richness. Asthe air
flow through the carburetor increases, or as the engine
gpeed increases, the valve closes to prevent an overrich
mixture at intermediate speads.

PRIMARY IDLE DISCHARGE FORT

—BY -PASS CHAMBER

SECONDARY IDLE DISCHARGE PORTS
VAPOR QUTLET
ECONOMIZER VALVE

ACCELERATING PUMP
INLET CHECK VALVE

IDLE FUEL SUPPLY CHANNEL = FUEL INLET
MAIN VENTURI
THROTTLE SHUTTER
BOOST VENTURI
CARBURETOR MIXING PASSAGE 7 NOZZLE OUTLET
\ Pl CHOKE SHUTTER
IDLE AIR BLEED 7 7
. P ! NOZZLE WELL
INTERMEDIATE ADJUSTMENT :’:’ ; ! ACCELERATING PUMP
CHANNEL \ 1 OUTLET CHANNEL
N MAIN FUEL JET
ACCELERATING PUMP 0 | MAIN FUEL SUPPLY
CHANNEL
INLET NEEDLE & SEAT ACCELERATING PUMP
= SRR OQUTLET CHECK VALVE
ACCELERATING PUMP e 3 I ACCELERATING PUMP
INLET CHANNEL o BALL CHECK

\ \METERING DIAPHRAGM
FUEL CHAMBER
ATMOSPHERIC VENT

INLET CONTROL LEVER

INLET COMPRESSION SPRING

Figure 3-52. Carburetor Crogs Section - Model HD
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. Accelerating pump
. Acceierating pump lever
. Accelerating pump lever

. Accelerating pump lever

screw

screw LW,

. Channe! plug {2)

. Welch plug

. Welch plug

. Welch plug

. Choke shaft friction ball

. Choke shaft friction spring
. Choke shutter {top)

. Choke shutter spring

. Choke shaft assembly

. Choke shaft dust seal

. Choke shutter (bottom)

. Choke shutter screws

. Diaphragm

. Cover

. Accelerating pump check

ball retainer

. Accelerating pump check

ball

. Diaphragm cover plug screw

. Diaphragm cover screws {6}
. Diaphragm cover gasket

. Economizer check ball

. Fuel filter screen (2)

. ldle adjustment screw

. Idle adjustment screw spring
. Throttle stop screw

. Throttle stop screw cup

. Throttle stop screw spring

. Throttle stop screw spring

washer

. Intet control lever

. Inlet control lever pin

. Inlet control lever screw

. Inlet neadle and seat

. Inlet needle seat gaskest

. Inlet control lever tension

spring

. Intermediate adjusting screw

39.

Intermediate adjusting screw
packing

. Intermediate adjusting screw

spring

. Intermediate adjusting screw

washer

. Main jet

. Main jet gasket

. Main tet plug screw

. Main nozzle check valve
. Throttle shaft assembly
. Throttle lever wire block screw
. Dust seal {2}

. Washer (2)

. Throttle shatt spring

. Throttle shutter

. Throttle shutier screws
. Gasket overhaul set

. Qverhaul repair kit
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Figure 3-66&. Model HD Carburetor - Exploded View




Inspect the njet needle {35) cone point for wear and
scratches, Inspect the lever {32) contact end for burrs and
wear.

ASSEMBLING CARBURETOR {Figure 3-68).

Make certain that all parts are kept clean during reassem-
biy. Do not use cloths to wipe or dry parts. Lint or threads
can easily block small orifices. Weich plugs should he
seated with a flat end punch of a slightly smaller diameter
than the weich ptug. The seated plug should be flat, notcon-
cave, 1o assure a tight fit around the circumference.

The metering spring (37} should be seated into the coun-
terbore in the body casting, and located on the protrusion on
the inlet control lever {32). The lever shoutd he adjusted
flush with the floor of the metering chamber by bending
diaphragm end of lever as necessary.

Two torque values are important: {1} the inlet seat assem-
bly (35} shouid be tightened to 40-45 in-ibs; and (2) the
accelerating pump channel plug (21) should be tightened to
23-28 in-Ibs,

TROUBLESHOOTING GUIDE (Figure 3-68}

The fotlowing symptoms and possible causes with correc-
tive service can be used as a guide in servicing the
carburetor,

A Idle System
1. Idle aperation too lean.

a. Dirt inidle fuel channets - blow out with compressed
air.

b. Intermediate adjustment {38} closed or adjusted too
lean - readjust.

c. Welch plug {6) or channel piugs (5} missing or not
tightly sealed - reseat or replace plugs.

d. Nozzle check valve (45) not sealing - blow out with
compressed air, of replace. {See "Check List” No. 5))

2. Idle operation too rich.
a. Carburetor flooding - see Hem E.

b. Idie adjustment screw (26) paint damaged - replace
the adjustment screw.

c. ldle adjustment hole damaged, forced oversize, or
castmng cracked in the idle port area - replace carburetor.

B. Intermediate System

1. Lean operation at steady speeds between 15 and 65
mph.
a. Intermediate adjustment (38} adjusted too lean —
readjust,

b. Dirt in intermediate fuel ports or supply channels —
remove weich plug (6) and channel plugs (5) and blaw
out with compressed air,

c. Weich plug (6} or channel plugs (5) not tightly sealed -
reseat or replace plugs

d. Nozzle check valve {(45) not sealing - blow out with
compressed air, or replace, (See “"Check List” No. 5.}

e. Intermediate adjustment packing (39) missing or
damaged - replace.

f. Economizer check ball (24) stuck ciosed - remove
welch plug (8) and check bail (24} and blow out channe
with compressed air. {(See “Check List” No. 10.)

2 Rich operation at steady speeds between 15 and 65
mph.
a. Intermediate adjustment {38) adjusted too rich - re-
adjust.

b. Fixed main jet {42) too large, not tightly in place or
missing - seat firmly, or replace jet.

¢. Carburetor flooding - see Item E.

d. Nozzle check valve welch plug {6) not tightly sealed -
reseat or replace.

e. Choke valve partially closed - see that choke friction
spring (10) and choke friction ball {9} are correctly as-
sembled,

C. Nozzle System

t. Lean operation at speeds above B0 mph.

a. Dirt in nozzle system - remove main fuel jet plug
screw (44) and blow channeis out with compressed air,

b. Main fuel jet {42) too smail or damaged - replace.

c. Main fuel jet plug screw {44} not tightly sealed -
tighten to stop air leak.

d. Nozzie check valve {45) damaged - replace. (See
“Check List” No. 5)

e. Nozzle check vaive {45) not seated correctly in cast-
ing - reseat flush with nozzie well surface.

2. Rich operation at speeds above 60 mph.

a_ Main jel (42) 100 large, nottightly in place or missing -
seat firmly ot replace.

b. Carburetor flooding - see Item E below.

c. Economizer check ball {24) not seating - remove
welch plug (B} and check ball {24) and biow channei aut
with compressed air. (See “Check List” No. 10}

D. Accelerating Pump System

1. Lean acceleration,

a. Incorrect carburetion adjustment - readjust idle {26)
and intermediate adjustments (38}

b. Dirt in acceleration fuel channels - blow out all chan-
nels in diaphragm cover (18} and the accelerating pump
discharge channel in the body casting. {See "'Check List"
No. 1}

c. Accelerator pump assembly (1) damaged or worn -
replace assembly. {See "Check List” No. 1)

d. Diaphragm cover plug screw (21) loose or missing -
lighten or replace.

e. Diaphragm {17} fiap check vaives damaged or worn -
reptace diaphragm.

{. Economizer check ball {24} stuck closed — remove
wetch plug (B) and check ball {24) and blow channel
clean with compressed air. {See "Check List” No. 10.)
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E. Carburetor Flooding

1. Dirt ininlet needle and seat assemnbly {35) - remove and
clean, or replace (See “Chack List” No. 3.)
2. Inlet seat gasket (A6} missing or damaged - replace.

3. Inlet control lever {32) not correctly adjusted - readjust
lever flush with metering chamber wall. {See “Check List”
No. 9!

4. Diaphragm {17) incorrectly installed - replace or correct
installation.

E. Inlet control lever pin (33) loose or not correctly installed
- tighten retaining screw {34} and correct installation.

6. Inlet contra! lever {32) tight on lever pin (33} - replace
damaged part. or clean dirt from these parts.

7. Intet needle or seat (35) damaged or worn - replace the
assembly.

F. General Cperation

t. Lean operation in all speed ranges.
a. Filter screens {25) plugged or diny - clean or replace.
b. Inlet control lever {32) incorrectly adjusted - readjust

lever flush wyith wall of metering chamber. (See “"Check
List” No. 8.}

c. Diaphrag'm cover plate {18) loose - tighten six screws
122).

d. Air leak in metering system - all channel plugs, plug
screws, and lead plugs to be tightly sealed.

e. Inlet tension spring {37) stretched or damaged - re-
piace.

2. Rich operation in all speed ranges.
a Carburetor flooding - see item E

b. Choke valve not staying fully open - see that choke
friction spring {10)and friction ball{9)are assemtzled cor-
rectly

c. Inlet controt lever {32) incorrectly adjusted - readjust
lever Hlush with wall of metering chamber. {(See "Check
List” No. 9.}

BENDIX CARBURETOR - 1971 T0 1975
MODELS

DESCRIPTION

The Modet 16P12 carburetor is a horizontal plain tube type
with a fuel bowl, a single ring-shaped float, an acceierating
pump, idle mixture adjusting needle and a throitle stop
screw for idle speed adjustment.

The throttle body casting contains an integral venturiand a
fuel valve seat that is pressed into the body. The underside
of the throttie body contains a tong boss. The main jet and
discharge tube assembly screws into the boss with the end
af the tube projecting up into the venturi.
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OPERATION
Fuel Supply System, Figure 3-65

Fuel under presscre enters the float chamber through the
fuel intet and fuei valve ineedle and seat). The fuel fevel in
1he bowl is automaticaily maintained by the Heat which
opens and closes the needle valve to supply the varying fuel
flow demands of the engine as shown in Figure 3-65. Aclip
attached to the end of the needle vaive engages a tab of the
float assembly.

Accelerating system, Figure 3-67

The acceterating pump controls the amount of additional
fuel that is discharged into the air stream upon sudden
throttle opening.

The accelerating system consists of a pump assembly,
accelerating jet, a check valve and the mechanical linkage
that connects to the throttle shaft.

Fyel Yalve —
L
Accelerating Fual inletr
Jot
Fugl Valve
Lot

Accelerdting
Pump \ i

= —

+3

-

2

3

] ' Float

» I Spring

s 9

*

Float
Pump Vaive
Check Valve

Figure 3-67. Fuel Supply and Accelerating Systems

Idle System, Figure 3-68

The fuel for idle is drawn from the main metering well
through the idle tube and is mixed in the channel ieading to
1he idle discharge holes with air entering through the idle
air bleed. At slow idle speed, the throttle plate is positioned
as shown in Figure 3-68 to expose only the No. 1 idle dis-
charge hole to engine vacuum. Air is admitted to the idle
channel through the No. 2, 3 and 4 (late 1972} idie holes.
This air mixes with the fuel-air mixture in thechannel andis
discharged through the No. 1 idle hole.

As the throttle plate is opened, the idle holes progressively
discharge fuel-air mixture to supply the increased fuel
required at the higher engine speeds.






The low speed needle, Figure 3-70, should be turned clock-
wise, or in, to make leaner mixture, and counterclockwise,
or out, to make mixture richer. Needle is held 1o whatever
position set by a spring.

Carburetor may be adjusted as follows:

Turn low speed mixture needle all the way in {clockwise)
until seated (do not overtighten). Back out the low speed
needle 1-1/2 turns. (With needle in this position, the
engine will start but the mixture will be too rich.)

Adjust throttie lever stop screw (2, Figure 3-70) to make
engine idie at desired speed with throttle fully closed.
Turning screw clockwise makes engine idle faster, Never
set idle adjustment to slowest possibie speed. An extremely
slow idle causes bearing wear, oil consumption and slow
speed accelerating difficulties.

Make final readjustment on low speed needle after engine
is warm. First in, and then out, to see if engine picks up
speed or runs more smoothly. Starting and all around
carburetion will be better with low speed mixture adjust-
ment set slightly rich rather than lean. If necessary, make
further adjustment on idle stop screw to obtain desired
idling engine speed. Recommended idle speed is 70010 300
rpm,

During high speed operation, fuel is metered by a fixed jet
which has no adjustment.

QOperating conditions, such as high altitudes or hard ser-
vice, may require other than the standard main fuel fixed
jet. The following main fuel jet orifice sizes are available:
No. 90, No. 86, No. 100, No. 105, No. 110, No. 115, No. 120
and No. 125,

NOTE FOR 1973 AND EARLIER
The letter A, B, C, D, E or F is stamped near the basic
Bendix carburetor Part No. 13479 on the carburetor
body boss (8, Figure 3-70) for identifying carburetors
with modifications. The No. 115 main jet is standard
for carburetors up 1o E. The No. 110 main jet is
standard for F carburetors.

Maodifications to early 1971 carburetors are recom-
mended for improved performance per Service
Builetin No. 6144,

Late 1971 models have extra holes in acceletating pump
shaft t0 provide more or less fuel upon acceleration -
bottom hole for pump shaft pin {37, Figure 3-71} provides
richest setting - top hole, leanest setting.

DISASSEMBLING CARBURETOR (Figure 3-71)

Bowl

1. Remove pump lever screw (1} to loosen pump kever {2}
from end of throttle shaft. Disengage accelerating pump {3)
with boat from fuel bow! assembly and remave pump with

lever. Compress piston shaft spring and rotate lever {2} 90
degrees to disengage from shaft roll pin.

2. Remove idle tube (4} and gasket {5). Remove the jetand
tube assembly (6) 10 free bow! (9}, Remove fiber washer {7}
and O-ring (B} from tube.

Throttle Body

1. Use scribe or heavy wire to press float pin {1 1)outof float
hinges.
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2. Remove float assembly {12}, fioat spring {13} and tioat
valve assembly (14} from throttle body.

3. Remove bowl to body gasket {16).

4. Aemove idie mixture needle {16) and spring {1 7). Then
remove throftie stop screw (18) and spring {19).

5. Close choke disc [20) and remove screws (21}, Remove
disc from air intake opening and slide choke shaft and lever
{22} out of shaft hole, plunger and spring (22A and 22B) will
be released.

6. Remove seal retainer (23} and seal (24} from inside
choke shaft opening only if they are to be replaced. Do not
remaove cup plug (25) from other choke shaft opening unless
the plug is damaged and is to be replaced.

7. Close throttle disc (26) and remove two small screws
{27). Then remove throttle disc and shaft and lever (28).
Remove spring {29) from throttle shaft.

8. Remove retainers (30 and 31}and seals (32 and 33)from
throttie shaft bosses only if they are to be replaced.

CLEANING AND INSPECTION

Thoroughly clean all metal parts in a metal parts cleaner
and rinse in a solvent. Blow out all passages and channels
in the castings with compressed air. Reverse the air flow
through each passage to ensure removal of all dirt par-
ticles. NEVER USE A WIRE OR DRILL TO CLEAN OUT THE
JETS.

Inspect all parts and replace any that are damaged or worn.
Always use the correct repair parts.

ASSEMBLING CARBURETOR (Figura 3-71)
Throttle Body

1. Positionthrottle return spring (29} onthrottle shaft. Slide
throttle shaft and lever {28) into seal retainer {(31) and seal
{33). Insert shaft in throttle shaft hole from side shown.
Guide shaft into hole on opposite side of bore and press seal
and retainer firmly against shaft hole boss.

2. Slide seal (32) and retainer {30) over end of throtile shaft
and seat firmly against shaft hole boss.

3. Rotate throttle shaft until flat center section faces
toward manifold opening. Install throttle disc {26) loosely
with screws (27). Snap disc open and shut several times to
center disc, and then tighten screws holding the throttle
disc seatod in the casting. Be sure the disc is hefd tightly
closed.

4. Insert seal {24) and retainer washer (23) in choke shaft
hole. Use a small punch to stake retainer in place.

5. Siide choke shaft and lever {22) though retainer and seal
and seat shaft in hole on opposite side of air intake. Install
plunger and spring (22A and 22B) at this time,

6. Rotate choke shaft until flat center section faces toward
intake opening. Install choke disc {20) loosely with screws
(21). Snap disc open and shut, and then tighten screws
using the same procedure as for throttle.

7. If choke cup plug (25) was removad, install new plug in
choke shaft hole on opposite side of throtsle body.

8. Place throttle body with fuel bowl side up and install
bowit to body gasket {15).
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Accelerating pump lever screw
Accelerating pump lever
Accelerating pump

ldle tube

Idle tube gasket

Main fuel jet and tube assembly
Fiher washer

{-Ring

Bowl

Bowl drain plug

Float pin

Float assembly

Float spring

Float valve

Bowl gasket

idle mixture needle

ldle mixture needle spring
Throttle stop screw
Throttle stop screw spring
Choke disc

Choke disc screw {2)
Choke shaft and lever

. Plunger
. Spring

Choke shaft seal retainer
Choke shaft seal

Choke shaft cup plug
Throttle disc

Throttle disc screw {2}
Throttle shaft and lever
Throttle shaft spring
Throttle shaft seal retainer
Throttle shaft seai retainer
Throttte shaft seal

Throttle shaft seal
Manifold gasket

Manifold stud {2)

Intake manifold
Accelerating pump shaft pin

Figure 3-71. Bendix Carburetor - Exploded View
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21. Fuel valve
23. Float
29, Float chamber

Figure 3-74. Carburetor Float System

The slow system is shown in Figure 3-75. It functions at
idle, low and intermediate speeds when throttle valve is
closed or only partially open. At idle, fuel enters main jet
(26) and, aher being metered there, enters slow jet {25)
where itis metered again. The fuel from jet (25) enters bleed
tube portion of slow jet where it mixes with air from slow air
passage. The fuel mixture is regulated by adjusting screw
(12). When throttle valve is ¢losed, fuel mixture flows into
venturi afmost entirely through idle port. As throttle valve
gradually opens, fuel mix discharge is transferred to bypass.
Note that slow jet bleed tube is actually a part of slow jet
25).

12
IDLE
POAT
THROTTLE
—  VALVE
TS SLOW
AIR
VENTURI PASSAGE
24
MAIN JET
AIR PASSAGE
SLOW JET
MAIN JET
SLEED TUBE 25 BLEED TUBE

26

12. Low speed mixture screw
24, Main nozzle

25, Slow jet

26. Main jet

Figuras 3-76. Carburetor Siow and Main System

The main system also is shown in Figure 3-75, The main
systern functions at intermediate and high speeds as the
throttle valve opens further, The fusl is metered by main jei
{28} and enters main jet bleed tube portion of main nozzle
where it mixes with air entering through main jet air
passage. This fuel air mixture then exits from main nozzle
{24} into venturi.

The accelerating pump system is shown in Figure 3-78. It
works with sudden throttle openings (repid accelerations)
to quickly inject fuel into carburetor 1o provide extra fuef for
accelerating.

Rapid throttle action pushes pump rod (7) down, flexing
diaphragm (31). This flexing action compresses fuel under-
neath diaphragm, forcing it up past check valve and out
pump nozzle into venturi, The check valve prevents back-
flow while pump nozzle meters flow. Spring action then re-
turns diaphragm to its original position. As diaphragm re-
turns, a new supply of fuel flows in under diaphragm so
system will be ready to repeat cycle with next rapid throttle
action.

The choke system, composed of choke valve and as-
sociated parts, is shown in Figure 3-75, The choke is man-
ually set by pulling choke button out, By adjusting ¢hoke
button, choke valve can be positioned either completely
closed {fully choked for cold engine}, partially open, or fully
open {off for warm engine),

AROCKER
ARM

SPRING

PUMP LEVER

THROTTLE

VENTURI SHAFT

PUMP
NOZZLE 7
CHECK 3
VALVE

FUEL

7. Pump Rod
31. Diaphragm

Figura 3-76. Carburetor Accelerating Pump System
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ADJUSTING CAREURETOR

Refer to Figure 3-73 while performing carburetor adjust-
ment.

Adjust carburetor as foliows. Turn low speed mixture screw
{12) all the way in, clockwise, until just seated. Do notover-
tighten. For 1976 to early 1877 models back out 7/8 turn,
For later models, back screw out 1-1/2 turns. With screw in
this position, the engine witl startbut the mixture will be too
rich.

NOTE

Low speed mixture screw (12) is turned clockwise, or
in, to make leaner mixture, and counterclockwise, or
out, to make mixture richer. Screw is held in position
by a spring (13}

Adjust throttle stop screw (10} to make engine idle at de-
sired speed with throttle closed. Turning screw clockwise
opens throttie plate for faster idle. Never set idle adjust-
ment to slowest possible speed. An extremely slow idle
causes bearing wear, oil consumption, and slow speed ac-
celerating difficulties. Recommendedidle speed is 900 rpm.

Make final readjustment on {ow speed mixture screw (12)
after engine is warm. First turn screw in, then out, to see if
engine picks up speed or runs more smoothly. Starting and
all around performance wili be better with mixture adjust-
ment set slightly richer than leaner. if necessary, make
further adjusiment on throttle stop screw (1Q)to obiain cor-
rect engine idling speed.

During high speed operation, fuel is metered by a main jet
{26} which has no adjustment. Operating conditions, such
as high altitudes or hard service, may require a different
size main jet other than the standard. The following main jet
gizes are availabte:

Main Jet Size
1.85 mm [Std. 1976) 1.70 mm
1.80 mm 1.65 mm
1.76 mm (S1d. 1977 1.60 mm

The amount of fue! injected by the accelerating pump is
adjusted by means of the rocker arm adjusting screw (3).
factory adjustment is 6 mm (approximately 1/4 in} be-
tween end of screw and stop. Back screw out for more fuel
volume; in for less. The rocker arm spring (45) contrals
stroke duration and is adjustable by means of three locat-
ing notches in the accelerator pump rocker arm {44). Center
notch is standard adjusiment.

DISASSEMBLING (Figure 3-77)

Turn off gas tank valve and disconnect fuel line at carbure-
tor. Disconnect throttle wire and choke wire from their re-
spective operating levers. Detach carburetor from engine by
removing nuis and washers from mounting studs. Note
position of gaskets.

Disassemble accelerating pump parts as follows: Remove
accelerating pump housing {33} by removing three sets of
screws and washers {34 and 35). Remove spring (32), dia-
phragm {31} and two C-rings {30), taking care when lifting
off housing (33) to catch spring {32). Also, be careful not to
damage housing mounting surface to prevent fuel leakage
when reassembled.
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Disassembie float chamber as follows. Detach tioat cham-
ber (29} from body by removing three sets of screws and
washers {34). Remove screw (B} which retains float pin (5).
Remove ficat pin (5) and remove float (23). Slip off fuel valve
{21) from metal ¢lip on float. If needed, remove clip{22)from
fuel valve {21). Take care not {0 damage rubber needle por-
tion of fuel valve (21). Also be careful not to damage pump
nozzie and overfloat pipe which are built into the float
chamber. Remove O-ring (28) from slot in float chamber
wall.

The removal of the float chamber will allow pump rod (7)
and boot {8) to be removed next.

Disassemble carburetor body as follows. Pull plug {27) out
of tube above slow jet (25). Unscrew slow jet {25) and main
jet {26). Tip body and let main nozzle {24] slide out of main
tube.

Remove O-ring (20} from slot in body mounting flange. Un-
screw and remove nut {19} alongwith washer {18}. This will
free throttle lever {17) and spring {16} so they can be putled
off 1hrottie shaft.

Unscrew throttle stop screw {10) and low speed mixture
screw {12} along with associated springs {11} and {13), re-
spectively.

As required, remove brackets {2} and {15} by removing
screws and washers {1) and (14}, respectively.

The throttle valve assembly and choke valve assembly
{shaft, valve, plate and associated parts) usually are notdis-
assembled. These parts are matched to the individual
carburetor during manufacture. in both cases, screws
securing plates 1o shafts have peened ends, the threads of
which would be destroyed if screws are removed. In the
case of throttle assembly, the position of bypass hole was
positioned precisely to match lip of valve and would be
changed if taken apart and reassembled. If problems arise
involving these assemblies, the compiete carburetor i3
usually replaced.

This completes disassembly of carburetor. Clean anc
inspect before reassembling.

CLEANING AND INSPECTING

Clean carburetor body in solvent such as "Gunk™ to remove
varnish and carbon stains from fuel and air passages. Blow
body dry with compressed air. Reverse air flow through
each passage to ensure removal of all dirt particles. Never
scrape carbon deposits from careburetor parts with knife or
other steel instrument. Also, do not use wires or drills to
ciean small holes. To do so may cause burrs or change hole
sizes. This is particularly important to observe whan ciean-
ing jet openings.

inspect all parts and replace any that are damaged or worn.
The most important checks are as follows:

Check accelerating pump. Inspect diaphragm {31) for pin-
holes, cracks or deformation and replace if necessary.
Inspect rod {7) for bending and boot (8} for cracks. Any dirtin
accelerating pump passage should be blown out from side
opposite nozzle or check vaive will close, making cleaning
impossible.



. Screw & washer

. Bracket

Screw

Screw

Pin, float

Screw

Rod

Boot

. O-Ring

10. Screw, throttle stop

11. Spring

12 Screw, low speed
mixture

13. Spring

14. Screw B washer

15. Bracket

16. Spring

17. Lever, throttle

18. Washer

19. Nut

20. O-Ring

21. Valve, fuel

22. Clip

23. Float assembly

24, Nozzie, main

25. Jet, slow

26. Jet, main

27. Plug

28. O-Ring

29. Float bowl

30. O-Ring {2)

31. Diaphragm

32. Spring

33. Housing

34. Screw & washer (5)

35. Screw & washer

36. Clip

37. Hose

38. Fitling

39. Spacer (not standard}

40. Piate, choke
{not shown}

41. Lever, choke

42. Flange, mounting

43, Lever, accel, pump

44 Rocker arm

45, Spring, rocker arm

COND OGN

Figura 3-77. Keihin Carburetor - Exploded View
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Check for dirt clogging overflow hose {37). If clogged, fuel
may not flow out and instead flood engine, causing poor
starting.

Check low speed mixture screw {12}, Inspect for carbon
lodging on tip and for damage to taper or seraw, itself.

ASSEMBLING CARBURETOR

Assembling the carbureter is essentiaily the reverse of the
disassembly procedure outlined previously. An added step,
however, is the adjustment of the float levet. Refer to Figure
3-70F.

As shown in the figure, two positions of the float valve must
be set: the valve fully closed {upper portion of figure) and the
valve fully open {iower portion of figura}.

These adjustmants are made by carefully bending the two
tabs of the metal clip on the float.

INSTALLING CARBURETOR ON MOTORCYCLE

Mount the carburetor on the motorcycle as foilows. Check
0O-ring {20), Figure 3-78, on the mounting flange to see
that it is okay and in its groove. Position carburetor on twe
engine mounting studs and secure with nuts and washers.

Insert throttle wire through slot in bracket (15) and wrap
around into groove in throttle lever {17). Place throttle wire
end ferrule into hole in lever. Check operation by twisting
throttle cantrol on handiebar. Throttle should open and
close fully with handlebar grip movement.

Attach choke wire to choke lever (41} and confirm oper-
ation of choke by operating carburetor choke knob.

Attach fuel line from gas tank to fitting {38) on carburetor
body. Position overflow tube {37} downward so any fuel
overflow will drip away from hot engine. Open fuel valve. In-
stall air cleaner.

i
9/16 to 5/8 INCH
{£4 TO 16 MM)
i

-

2
I

N
N
3

VALVE
FULLY OPEN

VALVE
\ FULLY CLOSED

K 2 X
S
|

N

STGPPER

!

$-3/32 to 1-3/16 INCH
(28 TO 30 MM}

1

Figure 3-78. Carburetor Fioat Setting
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KEIHIN CARBURETOR TROUBLE CHART

Overflow

Check for:

. Worn fuel valve (21) or dirty fuel valve seat.

Remedy:

1. Replace vaive {21) or clean valve seat.

2. Improper fuel level in float chamber {29} 2. Adjust float {29} mounting tabs for correct fuel
lavel.
3. Worn float {23) mounting tabs. 3 Replace float {23).
4. Worn float pin (5] or ioose screw (6). 4. Replace pin {b) or tighten screw (6).
5. Damaged float chamber O-ring {28). 5. Replace O-ring {2B).
6. Loose fioat chamber screws {34}. 6. Tighten screws (34).
7. Deformed float (23). 7. Replace float {23).
Pgor Idling
Check for: Remedy:
1. Idling improperly adjusted. 1. Adjust idle.
2. Damaged low speed mixture screw {12). 2. Replace screw (12}
3. Clogged bypass or idle port. 3. Clean.
4. Clogged slow jet {25). 4. Clean jet (25).
5. Loose slow jet {25). 5. Tighten jet (25).
6. Air leaking into system. 6. Replace O-ring {20} and tighten mounting screws.
7. Excessive fuel from accelerating pump. 7. Check accelerating pump rod (7) length,

Poor Fuel Economy

Check for:

1. Fuet level too high.

2. Clogged bleed tubes {24) and (25),

3. Loose jets.

4. Idling improperly adjusted.

5. Choke not opening fully.

6. Dirty air cieaner.

7. Excessive fuel from accelerating pump.

Remedy:

. Adjust level of fioat {23).

. Clean.

. Tighten.

. Adjust idle.

. Inspect choke and choke wire and adjust.
Clean,

. Adjust fuel flow. Check accelerating pump rod
{7) length.

N bWk

Poor Acceleration

Check for:

n oWk —

. Clogged accelerating system.

. Damaged accelerating pump diaphragm (31).
. Slow system improperly adjusted.

. Clogged slow jet {(25) or bleed tube.

. Fuel jevel too low,

Remedy:

. Clean.

. Replace diaphragm (31}
. Adjust slow system.
Clean.

. Adjust level of float (23).

Hard Starting

Check for:

o LA —

. Choke valve {41) not operating properly.
. Idling tmproperly adjusted.

. Generally dirty carburetor.

. Loose carburetor mounting nuts.

. Fuel overflow.

Remedy:

. Adjust choke system.

. Adjust idle.

. Disassemble and clean.

. Tighten mounting nuts.

. Inspect float {23) and fuel valve {21) and adjust or
replace.

[3 I L I L
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KEIHIN CARBURETOR TROUELE CHART {CUN1.}

Poor Performance On Road

Check for:

1. Idiing improperly adjusted.
2. Fuel overflow,

. Main jet {26) loosened.

Damaged O-ring {20).
. Faulty operation of accelerating pump.
_ Air leak in intake systemn.

[ S e )

Remeay:

1. Adjust idle

. Inspect float {23) and fuel valve (21) and adjust or
replace.

. inspect main jet {26) and tighten.

. Replace O-ring {20).

. Correct rod {7) length,

. Check air cleaner backing plate and manifold
mounting.

o)

[N )

Paor High Speed Performance

Check for:
1. Loose main jet (26).
2. Improper fuel level in float chamber {29).

3. Dirt lodged in strainer in fuel tank.
4. Clogged main jet {26) or main jet a&ir passage.

Remedy:

1. Inspect main jet {26) and tighten.

2. Adjust Hloat (23) mounting tabs for correct fuel
ievel.

3. Clean strainer.

4. Clean.

Abnormal Combus

tion {Fue! Mixture)

Check for:

1. Incorrect fuel mixture.

2. Generally dirty carhuretor.
3. Diny or clogged fuel line.
4, Air leaking into system,

Remedy:

1. Adjust carburetor.

2. Disassemble and clean.

3. Clean fuel line or reptace.

4. Check mounting nuts for tightness or replace
O-ring |20).

Loss of Power {Fuel Insufficient)

Check for:

t. Generally dirty carburetor.
2. Clogged fuel line.

3. Dirty fuel tank.

4. Air leaking into system,

5. Accelerating pump not working.
6. Ciogged fuel strainer in fuel tank.

Remedy:

. Disassemble and clean.

. Clean,

. Clean.

. Check mounting nuts for tightness or replace
Q-ring (20}.

5. Repair and adjust.

B. Clean strainer.

ool =

Loss of Power (

Air Insufficient)

Check for:

1. Dirty air cleaner.
2. Throttle cable not working.

Remedy:

1. Ctean air cleaner.
2. Check and repasr throttle cable.
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AIR CLEANER

The air cleaner consists of a backing plate, filter elemetand
cover, arranged so all air drawn into carburetor passes
through the fitter. Amesh element traps all airborne dustto
keep it from entering carburetor and engine.

METAL MESH TYPE FILTER ELEMENT

In normal service on hard surfaced roads, remove air
cteaner mesh, wash in a non-flammable petroleum soivent
or detergent and water, and saturate with engine oil at least
every 1000 miles, or oftener under dusty service condi-
tions. In extremely dusty service, clean and cil filter mesh
every 100 miles or at least once a day.

PLASTIC FOAM TYPE FILTER ELEMENT

Carburetor air cleaner (1972 and later) is equipped with a
plastic foam air filter element which is oil saturated.

Remove air cleaner cover and inspect filter element at least
every 1000 miles, or oftener under dusty service condi-
tions. The need for servicing is indicated by the appearance
of the outside surface of the filter. Filter should be cleaned
and reoiled if a film of dirt has built up covering the surface
pores, or if light spots show on the surface which means
that dust is drying out the oil. A dirty, dark appearance is
normal, as long as pores in the filter remain open and
covered with an oil film.

To clean filter, remave it from screen and wash it ina non-
flammable petroleum solvent or detergent and water. Allow
to dry thoroughiy and saturate with same weight o1l as rec-
ommended for engine crankcase. Apply oil to element
liberally working in with hands and fingers until efementis
uniform in color indicating uniform saturation. After ex-
cess oil has drained off, replace element on screen so that
three grooves are toward screen, and reinstall in engine,

FUEL TANK

GENERAL
The fuel tanks are of welded steel construction.

Fuel tanks are treated to resist rusting. However, when
motorcycle stands unoperated for any length of time {e.g.
over Winter), tanks should be drained and the tank interiar
bathed with an oil fue! mixture of equal proportians. The
fuel will evaporate ieaving a protective oil film on tank walls.
Moisture formation and subsequent damage may also be
avoided by using only “good grade” anti-knock ethyl fueis
with moisture absorbing additives.

REPAIRING LEAKING TANKS

Many iank leaks may be repamred with epoxy type ma-
terials, Follow manufacturers instructions.

Tank leaks may be arc welded, gas weided or soldered.
However, only firms or persons qualified to make such re-
pairs should be entrusied with the operation.

WARNING — If ALL traces of fuel are not purged, an
open flame repair may resultin a tank explosion. Extreme
caution in all tank repair is recommended.

FUEL SUPPLY VALVE

The fuel supply valve is located under the fuet tank. Two
types are used: type A {1974 & Earlieryand type B{1975 &
Later) Both are covered below under separate headings.

TYPE A VALVE (1974 & Earlier) (Figure 3-79}

The valve has two handles: one is marked “reserve” and the
other is unmarked. Fuel to carburetor is shut off when both
handles are in horizontal position. Turning the unmarked
handle to vertical position turns on main fuel supply;
turning “reserve”’ handle to wverlical position turns on
reserve supply.

If the handle is too loose, add enough .006 in. thick shims,
Part No. B180P, to provide only slight clearance when valve
is closed.

The fuel strainer is located on top of the supply valve inside
the fue! tank. H the supply of fuel is impeded, as indicated by
irregular carburetion, remove the supply valve from the
tank and thoroughly clean the strainer. Be sure to drain the
tank before removing the supply valve.

Betare installing supply valve, coat threads with a fuel
sealer,

MAIN
TYFE SUPPLY
A GASOLINE (ON)

STRAINER

MAIN

-y f
{ SUPPLY
/ (OFF)

Figure 3-79. Diaphragm Type Fuel Supply
Valve and Strainer
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TYPE B VALVE (1975 & Later} {Figure 3-80)

The fuel supply valve is located under the fuel 1ank. Gaso-
line to carburetor is shut off when the handle is in a hori-
zontal position. Turning the handle down to vertical posi-
tion turns on the main gasoline supply; turning the handle
up to the vertical position turns on the reverse supply. Valve
should always be in the off position when the engine is not
running.

A fuel strainer is located on top of the supply valve inside the
fuel tank, When fuel flow restriction is suspected, remove
hose at carburetor and open valve to the reserve positionto
drain fuel into a suitable container.

WARNING — Gasolina is extremely flammable and
highiy explosive under certain conditions. Do not smoke
or allow open flame or sparks when refueling or servic-
ing the fuel system.

Remove fitting from tank, clean or replace screen and flush
tank to remove all dirt. Before reinstalling, coat threads with
Hariey-Davidson Pipe Sealant with Teflon, Part No. 99630-
77.
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TYPE

GASOLIME
——""" STRAINER

HANOLE POSITION FOR
RESERVE SUPPLY OM

HANDLE IN
QFF POSITION

HANDLE POSITION FOR
MAIN SUPPLY ON

Figure 3-BO. Single Handle Type Fuel Supply
Valve and Strainer













Range @ to 100 fi-lbs {1200 in-
Ibs}. Used to tighten head cylin-
der, manifold and generator bolts
(etc.) where a definite, uniform
tightness is specified. Also used
with Valve Spring Tester Fixture,
Pari No. 96796-47.

Part No. 96795-47 Torque Wrench

j
~
\ Special fixture with ad-

%\ justable platform used

with Torque Wrench,
Part No. 96795-47.

Part No. 96796-47 Valve Spring Tester

Bench stand which
simplifies overhaul work.

Part No. 96815-46 Engine Repair Stand

Used to install and re-
mave pinion gear.

Part No. 96830-51 Pinion Gear Puller
and Collars
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Used to check oil pump
pressure under actual op-
erating conditions. At-
taches to motorcycle
Graduated 0-80 pounds.

Includes adapter to attach
hose fitting to 1/8 NPT
thread oil pump outlet.

-

Part No. 96921-52 Gil Pressure Gauge

Measures chain case vacuum to
detect air leaks.

Part No. 96950-68 Vacuum Gauge, 30 in. Water

/ For Tillotson diaphragm carbure-
tor.

Part No. 96960-68 Carburetor Check
Valva Toal

For Tillstson diaphragm carbure-
tor.

Part No. 96962-68 Carburetor Main
Nozzle Patch

Used for tightening band type
metal clamps on oil lines.

Part No. 97087-66 Hose Clamp Pliers

For installing and removing
Timken bearing outer race in
crankcase.

Part No. 97194-67 Timken Bearing Outer
Race Press Plug ~
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GENERAL

SPECIFICATIONS

CLUTCH

TWBE vt it e Dry-multiple disc
Capacity . ...c.uiiiiiii e 206 ft-1b torque
Spring pressure {total} ... . ... ... 315 Ihs
Roller bearing fit ............... ... 002-.003 in. lpose
Spring adjustment ............. 1-1/32 in, from spring

collar edge to outer disc surface

CHAIN
Type (primary} . .....oovoeennno 172 in. pitch, double
Looseness ........ 1/2 to 15716 in. siack (cold engine)

MAINSHAFT MAIN DRIVE GEAR

Roller bearing ......voovvunninnn L00056-.0019 in. loose
Inner bearing ................ 00175-.00325 in. toose
Drive gearendplay ..........coovnnn .0025-0135 in.
MAINSHAFT
Low gear end bearing
In housing ........... 0013 in. logse-.0001 in press
Onshaft .............. 001 in_ lcose-.0007 in press
Housing in case ...... 0005 in. loose-.0010C in. press
Third gear
Endplay «.ovvoeieie e {00 10 017 in.
Bushing on shaft ............. .0012-.0023 in. loose
Bushingingear ........... .. ... oiiiaiins Press fit
COUNTERSHAFT
Drive gear end bearing ......... 0005-.0019 in. loose
{ow gear end bearing .......... .0005-.0019 n. loose
Gearendplay ....coov i .007-012 in.
Second gear
Endplay ... .. e 003-017 in
Bushing on shaft ............... 030-.0015 in. loose
Bushing ingear .............. .0G05-.0025 in. loose
Low gear
Bushingon shaft ............... (00-.0015 in. loose
Bushingingear .............. .0005-.0025 in. loose
Shifter clutch
Lowand second ............ctuinn .0B0-.090 in.
Thirdand high ................ .. ouen 100-.110 in.
Sliding reverse gear ............. 0000 J060-070 in.
Gear backlash ....... ... ... ........ ... 003-.006 in.
SHIFTER CAM
Endplay ... .0005-.0065 in.
DESCRIPTION

The transmission nas four major assemblies, the clutch,
gear box, gear shifter and starter. Each is a part of power
transmission from engine to rear wheel or a means of
power control.

CLUTCH

The ctutch is made up of a drum or shell which is integral
with the rear primary drive chain sprocket and which has
inside a series of alternately positioned lined and unlined
discs. The lined discs are doweled to the clutch hubwhich is
keyed to the transmission shaft while the steel {unlined)
discs are keyed to the ciutch shell. When the cluich pres-
sure plate is seated, a group of springs press the steel and
lined discs together making a non-slipping connection be-
tween the engine and transmission.

GEAR BOX

The gear box contains a series of gears on a mainshaftand
countershaft which may be powered in a selection of ratios
according to speed and load requiremeants.

GEAR SHIFTER

The gear shifter is a unit mounted to the gear box which
shifts the gear box cornponents into desired ratios by means
of shifting forks that slide shifter clutches into and out of
mesh along shafts.

STARTER

Electric starter motor and Bendix type drive unit engages a
ring gear on the clutch, The primary chatn transmits the
force through the front sprocket.

REPAIR PROCEDURE

When operating troubles develop in a transmission com-
ponent, it is recommended procedure to tirst check follow-
ing adjustments.  adjustments do not remedy the trouble,
then proceed to disassembly and repair procedures.

1. Adjusting Clutch Control

2. Adjusting Clutch

3. Adjusting Shifting Linkage
4. Adjusting Foot Shifter Cover

If above adjustments do not correct trouble, disassemble
and repair as described in repair sections. See “"Locating
Operating Troubles,” Section 1, for aids to diagnosing
trouble. It is not necessary to remove transmission fram
chassis to disassembte cluich, starter, transmission main-
shaft, ball bearing. main drive gear oil seal or clutch re-
lease mechanism. However, extensive repairs are often
easier and more quickly made if transmission unit is re-
moved to bench as described in following section, “"Strip-
ping Motorcycle for Transmission Repair.”

STRIPPING MOTORCYCLE FOR
TRANSMISSION REPAIR

1. Remove hattery ground wire and battery. Remove foot
shifter lever and cover plate. Remove chain housing cover.
Remove compensating sprocket nut.

2. Remove clutch as described in “Disassembling Cluteh.”
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. Cover

. Terminal nut and
lockwasher (2)

. Terminal nut and

lockwasher

. Retainer cap

Pin

Spring

. Boit and lockwasher (2}

. Spacer bar

. Boot

. Gasket

. Plunger

. Plunger spring
. Solenoid
. Pinion gear and shaft

assembly

. Thrust washer
. Pinion shaft nut
. Pinion and shifter collar

assembly

. Lock ring

. Pinion gear
. Shifter collar
. Spacer

. Shaft

. Nut and lockwasher {2}
. Shifter lever screw

. Shifter lever

. Qil defiector

. Qil deflector O-ring

. Drive gear

. Starter shaft housing

. Washer {1971 & earlier)
. MNeedle baaring

. Needle bearing

. Starter motor

Figure 4-6. Startar Shaft,

Housing and Sclencid - Expioded View







ASSEMBLING STARTER CLUTCH (Figure 4-6A} Position starter clutch, drive in starter clutch keys and
assemble remainder of parts in reverse order of disassem-

Coat gasket (24} with gasket sealer and position on gear bly

box. Lubricate matnshaft with engine oil and slip spring {30)
and mainshalt gear over shaft. Bushing shouid be logse
enough on mainshaf to allow gear 1o slide under force of
compressed starter clutch spring. If necessary, line ream
bushing to achieve frea fit,

Tighten nut (25} to 50 to 60 ft-Ibs torque.

3]

1. Starter cover nut (3) 7. Starter gear 16. Cotter pin . Staner clutch nut

2. Plain washer {9) 8. Crankshah 17. Plain washer 26. Starter clutch

3. Push rod assembly (3JA to 4)  8A. Crank 18. Release finger washer

3A. Qil slinger BE. Balt 19.  Thrust washer 27. Starter clutch

3B. Thrust washer 9. Thrust washer 20. Starter crank 28. Staner clutch key (2)

3C. Thrust bearing 10. Starter crank bushing {2} 29. Starter mainshah

3D, Thrust washer spring 21. Ol seal gear

3E. Lock ring 11. Starter cover 22. Release lever 30. Starter Clutch spring

3F. Clutch rejease bearing 12. Release lever nut bushing 31. Mainshaft gear
(early 1975 and earlier) 13. Lockwasher 23. Release lever bushing

4, Push rod 14. Release lever bushing 32. Starter spring stud

5. Staner crank nut 15. Release lever 24, Starter cover gasket 33, Starter crank stop

6. Eared lockwasher shaft

Figure 4-8A. Kick Starter and Clutch Release Assembly - Exploded View


















REPLACING SHIFTER COVER

Before replacing shifter cover, check shifter fork spacing
described under “Assembiing Shifter Forks.”

Coat shifter cover gasket with gasket sealer and position on
gear box. Install assembled shifter cover over gear box
opening and secure with twelve screws. Note that two
screws are longer. They are inserted in holes adjacent to
bulge in cover over shifter gear. The short cover screw with
vent hole is inserted in hole nearest locating dowel pin on
right side of gear case. Use “Stud and Bearing Mount” on
all screw threads except the single vent Screw.

SHIFTER FORKS
REMOVING SHIFTER FORKS {Figure 4-15)

Remove shifter cover and transmission side caver as de-
scribed in “Removing Shifter Cover.”

On early 1976 and earlier models, shifter fark shaft {2) is
heldin position by lock screw (1) which may be found in gear
box cover joint surface in line with right end of shaft. On late
1976 and iater models, shaft is held in place with a lock ring
(1A} With lock screw or ring {1 or 1A)removed, shaft maybe
driven out by means of a drift inserted in hole in starter
cover jointface of gear box, Notice that a rubber oil seal {3} is
assembled in groove on left end of shifter fork shatft.

Shifter fork assemblias {A and B) are not interchangeable.
Nate exactly the arrangement of parts and components in
each. Keep parts separate to avoid needless adjusting when
reassembling. If inspection shows fork assemblies are not
damaged, worn or bent, it may not be necessary 1o disas-
semble them unless shifier clutches are replaced. Adjust-
ments are described in "Assembling Shifter Forks."

DISASSEMBLING SHIFTER FORKS (Figure 4-15)

If it is necessary to disassemble shifter forks, lift off shifier
finger roliers (4), pry back ear on lockwasher {6) and turn oft
nut (5). Remove washer (6}, shift forks (7, 8 or BA), 5/64 in
thick standard spacing shim {9), more .007 in. or .015 in
spacing shims (10), Shifting fingers (11) and shifting fork
bushings {12).

CLEANING, INSPECTION AND REPAIR

Clean all parts in cleaning solvent and blow dry with com-
pressed air.,

if shifter forks are bent or worn, replace them. Straightened
forks are weak. They may break and cause extensive dam-
age o gear box parts.

Check fit of shifter fork bushings on shaft. If bushings are
loose enough to give fork action lash, replace them. Check
replacement part fit on shaft.

Lap out bushings or shifting fingers if they bind. Shifting
will be difficult uniess they work freely on shatt.

ASSEMBLING SHIFTER FORKS

Assemble shifter forks in reverse of disassembly order
making sure parts are not transposed. Tighten nuts {5) to 25
fi-Ibs torque.

Ptace shifter forks in gear box and install shifter fork shaft.
Fork with narrow opening is for high gear shifter clutch.

VA

A

1976 and later}

{early 1876 and earliar)

1. Lock screw (early 6. Lockwasher (2)
1976 and earthier) 7. Shifter fork (mainshaft)
1A. Lock ring {late 8. Shifter fork

{countershaft 4 speed)
2. Shitter fork shaft BA. Shifter fork {(countershaft
3 spaed, reverse only)

Shifting finger (2} 12.

2A. Shifter fork shaft 8. Standard spacing shim {2)
{late 1976 and later} 10. Spacing shim {variable

3. Rubber oil seal number) {007") {.014")

4. Shifter finger rollers (2) 11,

5. Nut{2) fearly 1976 and earlier)

11A. Shifter finger {2)

{late 1976 and later)
Shifting fork bushing (2)
{early 1976 and earlier)

Figure 4-15. Shifter Fork - Expladed View
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10A.

11.
12

13
15.
16.
16A.

17.

1BA.

. D-Ring

Screw
Washer
Ring
Ring
Countershaft nut
Lockwasher

Lock plate
Countershaft

Countershaft gear

end washer

Low gear

Countershaft reverse
gear

Low gear bushing

Low gear bearing
washer

Shitter clutch

Spring lock ring

Gear retaining washer
Countershaft second gear
Countershaft low gear
(3 speed and reverse)
Second gear bushing
Bearng rollers {22}
learly 1976 and earlier)
Countershaft bearing
{late 1976 and later)

21,

22.

224,

COUNTERSHAFT

Roller retainer washer
{early 1976 and earlier)
Lock ring {early 1976
and earlier)

Roller thrust washer
{early 1976 and earlier)
Roller bearing {22}
fearly 1976 and earlier)
Bearing {late 1976

and later})

Retainer washer

(early 1976 and earlier}
Lock ring*
Countershaft gear

. Countershaft gear (19 tooth

for 3 speed and reverse}
Speedometer drive housing
screw

27,
28.
29.
30.
30A.
31.
32.

33.

34,
35.

36.
37.
38.
39.

Washer

Speedometer drive unit
Drive unit gasket

Idler gear shat

Spacer washer

Idler gear

Countershaft mounting
collar (starter side}
Countershaft mounting
collar (clutch side)

Idler gear bushing

Side cover nut and
washer (9}

Side cover

Side cover gasket

Side cover upper bushing
Side cover lower bushing

Figure 4-1B. Countershaft and Case Assembly - Exploded View




Remove spring lock ring {14}, gear retaining washer {1b5),
countershaft second gear (16) and second gear bushing
(17}

Remove the bearings {18 or 18A) and lock ring (20).

Remaove roller thrust washer {21), bearings {22 or 22A), re-
taining washer (23} and lack ring (24} from opposite end of
countershaft gear (25},

CAUTION — On early 1976 and esrlier models, when
disassembling countershaft assembly, be sure all rollers
{18 ar 22) are accounted for and roller set from each end
of gear is wrapped separately in paper or cloth. Mark each
roller set for end of gear from which it was removed. If
any of the roilers are lost or if sats become mixed, both
sots will have to be replacad with new parts even though
in serviceable condition.

Remove speedometer drive housing screw (26) and washer
{27} and lift out speedometer drive unit [28) and gasket (29)
from gear case.

DISASSEMELING MAINSHAFT (Figure 4-19)

Remove the four bearing housing retaining plate screws (1},
ail deflector {2} and retaining plate {3).

Drive mainshaft assembly toward right side of case with
rawhide mallet or block of wood and hammer until main-
shaft third gear (10) contacts boss in bottom of case. With
screwdrivar or other suitable tool, pry lock ring {12) out of
groove in mainshaft and slide it onto mainshaft splines.
Drive mainshaft (9) out right side of case, stipping third gear
{10), retaining washer (11}, spring lock ring {12) and shifter
clutch (13) off left end of mainshaft and out through shifier
cover opening in case.

isassemble the mainshat gear and ball bearing assembly
only if inspection shows a need for replacing worn ar dam-
aged parts.

Clamp mainshaft in copper-faced vise jaws. Bend ear of
lockwasher (B) away from flat of nut {4} and remove nutanc
washer. Bearing (6) and gear (8) may then be removed with
the AW Purpose Claw Puller, Part No. 95635-46 ar an arbor
press. If using claw puller, insert center Adapter, Part No
95636-46 into end of shaft to prevent damage to smaft
Bearing and gear are removed separately.

DISASSEMBLING MAIN DRIVE GEAR
{Figure 4-20)

Position gear box in vise and nail or bolt length of rear chain
to bench. Engage chain on sprocket teeth to keep sprocket
from turning.

Bend ear of fockwasher away from flat of nut and remove
sprocket locknut {1} and washer {2} with special Wrench,
Part No. 94660-37. Nut has left hand thread. Remove
sprocket (3)fromgear. Pushmain drive gear{4}into case and
withdraw it from top. Thrust washer {6} usually comes out
with gear Remove the 44 roller bearings (7) or needle bear-
ings {7A). Be sure all rollers are accounted for and wrap
them in paper or cloth. if any of these rollers are tost or if
rollers from ancther bearing become mixed with them, the
entire set must be discarded and a new set fitted, even
though the old rollers are in serviceable condition.

Remove main drive gear oil seal (B) and main drive gear
spacer {10).

1. Bearing housing retaining 6. Mainshaft bearing 10A Mainshaft second gear
plate screw [4) 7. Mainshaf bearing housing {handshift)

2. Qil deflector 8. Low and second gear 11. Retaining washer

3. Retaining plate B8A. Low and reverse gear 12. Lock ring

4. Ball bearing nut (handshift) 13. Shifter clutch

5. Bal bearing washer 9. Mainshaft 14. Third gear bushing

10. Third gear

Figure 4-19. Mainshaft Assembly - Exploded View



CLEANING, INSPECTION AND REPAIR

Clean all parts except gaskets {all gaskets should be re-
placed) with cieaning solvent and blow dry with compres-
sed air,

Inspect ali gears. H teeth are pitted, scored, cracked,
chipped or if case hardening is worn through, replace with
new gears. Replace sprocket if worn.

Inspect all bushings, bearing races and shafts, If bent or
worn, install new paris. If mainshatt ball bearing (6, Figure
4-19) is worn to point where play is obviousfy too great, in-
stall new hearing.

To install main drive gear bearing race {13, Figure 4-20),
heat case to about 300 degrees and press out old race with
arbor press after removing bearing race reiaining ring (12).
Reheat case and press in new race unti! flange is seated
against case. Install new bearing race retaining ring.

Oil seal (5}, cork washer (9) and oil seal (B} should not be
reinstalled if they have been removed. An oil leak wili
probabiy develop. Use new parts.

Press new mainshaft seal {5) into drive gear recess, use a
piece of 1in. die. thin walltubing using mainshaftasa pilot.
Before instailing, apply a coat of Harley-Davidson ‘Retain-
ing Compound,” Part No. 8262B-77 inrecess to preventany
oil leakage.

Caretully check shifter clutches (13, Figures 4-18and 4-19)
and engaging dogs on gears. If they are rounded or bat-
tared appearing, they must be replaced.

Worn shifter clutch and gear dogs result from shifling
abuses or from out-of-adjustment clutch that does not
release fully. Damaged engaging dogs 1ry to creep out of en-
gagement under a steady load. This creeping action de-
velops great side pressure that results in damage to shift-
ing mechanism and all thrust peints along shaft
assemblies.

Check bearings (7 and 7A, Figure 4-20and 18, 18A, 22 and
22A, Figure 4-18) for proper fit in races according to toler-
ances shown in "Transmission Specitications.” Replace-
ment rollers are available standard, .0004 in. and .0008 in.
oversize,

ASSEMBLING MAIN DRIVE GEAR
{Figure 4-20)

Assuming that main drive gear oil seal (8), oil seal cork
washer {9) and gear spacer (10) are assembled in case (re-
piacing these parts must be done before gear box is disas-
sembled or after it is repaired and assembled as described
in “Installing Qil Seat’}, install rollers {7} in bearing outer
race (13), hotding rollers in place with a light coat of grease,
or install needle bearing {7A}.

On early 1977 and earlier modeis, install main drive gear
thrust washer {6} on main drive gear. Insert main drive gear
{4} into gear box. Be sure rollers stay in place as gear is in-
serted. Install main drive gear spacer key {11), registering
longer section of key in any splineway on main drive gear
and shorter section of key in outer edge of main drive gear
spacer.

On tate 1977 and later models, press needle bearing (7A)
into case, Press on lettered side of bearing only and install
bearing flush with the case.

Install sprocket (3) with flat side outward. Install Jock-
washer {2} and sprocket locknut {1}. Hold sprocket as out-
lined in disassembly procedure and tighten nut to 140-150
f-Ibs torque with Wrench, Part No. 84860-37 On 1974 and
later FX models, assemble the sprocket after countershaft
and shifter forks are assembled. Check main drive gear as-
sembly end play. See "Transmission Specifications’ for
proper tolerances. Bend one ear of lockwasher against flat
of nut,

1. Sprockst locknut
2.  Sprocket lockwasher
3. Chain sprocket

4. Main drive gear
5

]

7

Main drive gear shaft seat B. Main drive gear oil seal 12. Bearing race retaining ring

Thrust washer*” 9.  Qil seal cork washer (early 1977 and earlier}

Roller bearings {44) {early 1977 and earlier) t3. Bearing race

{early 1977 and earlier) 10. Main drive gear spacer {early 1977 and earlies)
7A. Needle bearing 11.  Main drive gear spacer key 4. Gear box

{late 1977 and tater) (early 1977 and earlier} i15. Main drive gear bushing

Figura 4-20. Main Drive Gear - Exploded View
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ASSEMBLING MAINSHAFT (Figure 4-19})

Assemble parts 4 through 8 to mainshaft before installing
mainshaft in gear case. Position gear {8} on shaft splines.
Press or fit ball bearing housing {7} over ball bearing (6}and
press onto shaft. Assemble lockwasher (5) and nut (4) to
shaft and tighten to 50-60 ft-Ibs torque. Bend over one ear
of lockwasher against flat of nut.

insert mainshaft assembly into gear box far enough to
install gear {10), thrust washer (11}, lock ring (12} and
shifter cluteh {13} over shaft, Always install new fock rings
and make sure they are properly seated in lock ring groove.
One side of mainshaft shifter cluich is stamped "HIGH."”
Make sure this side faces main drive gear.

With a suitable tool, work lock ring onto shaft splines. Use
tool wedged against shifter cluteh to force lock ring into seat
in shaft. Use care not to distort lock ring.

With a soft metal hammer or brass drift, tap mainshaft
assembly into case until flange on ball bearing housing is
shouldered against case. Install retaining ptate (3}, cil de-
flector (2) and four screws {1). Tighten screws to 6-9 ft-1bs
torque.

If working onthree-speed transmission, install reverse idler
gear {31, Figure 4-18) and shaft before installing retaining
plate.

ASSEMBLING COUNTERSHAFT (Figure 4-18)

Before installing countershaft gear trainto shaftand case, it
is necessary to check bearing fit and shaft end play.

If countershaft mounting collars {32 and 33) were removed
for replacement, press or drive old parts out and new parts
in after gear case has been heated to approximately 300 de-
grees to expand case and facititate pressing.

On early 1976 and earlier models, install roller sets{18 and
22) in countershaft gear {25}, holding them in place with a
coat of grease. Be sure lock rings (20 and 24) and bearing
retaining washers (19 and 23) are in place before installing
bearings. Install bearing thrust washer {20} in its recess in
left end of countershaft gear. Install countershaft tem-
porarily to check bearing fit. See “Transmission Specifica-
tions” for tolerances.

On late 1976 and later models, install needle bearings{i8A
and 22A) in countershaft gear. Coat bearings with grease.

Install countershaft gear in case holding end play adjusting
washer (8} in place with daub of heavy grease. Insiall coun-
tarshaft.

Check end play with feeler gauge between end play adjust-
ing washer and end of countershaft gear. Consult trans-
mission specifications for tolerances. increase or decrease
end play as necessary by fitting end play adjusting washer
of required thickness. Washers are available in thick-
nesses of .074, .078, .082, 085, 080, .095 and 100 in.

When correct gear end play has been established, remove
countershaft and gear from case. Set aside adjusting
washer until needed for assembly.

Install gear bushing (17), gear {16}, thrust washer {15)and
gear lock ring (14} on countershaft gear {25}

Install shifter clutch {13), thrust wasber (12), gear bushing
{11} and gear {10} on countershaft gear. Check to make sure
all rollers are in place in gear.

Place end play adjusting washer (3} on end of countershafl
gear, holding in position with daub of grease. Position
assemnbly in case and insert countershaft {8) with O-ring
{BA) and lock plate {7). Straight edge of lock piate fits agains
edge of bearing retaining plate {3, Figure 4-4}. Instalt lock-
washer {6) and nut (6). Tighten nut to 56-65 ft-lbs torque
and bend over one ear of lockwasher against flat of nut.

Install gasket (29), drive unit (28), washer (27) and screw
{26).

ASSEMBLING GEAR BOX

Instald shifter forks as described under “Assembling Shifter
Forks” and check spacing. Slide shifter forks together to
lock transmission and install sprocket (if not on), lock-
washer and nut. Tighten nut to 140-150 fi-Ibs torque and
bend tab on {ockwasher against flat on nut. Install starter
clutch and check shilter spacing. Install side cover and
shifter cover. Install all above items as described in
pertinent sections.

Assemble transmission to motarcycle and connect can-
trols in reverse order of stripping procedure described in
“Stripping Motorcycle for Transmission Repair.”

GEAR BOX (THREE SPEED AND
REVERSE)

DISASSEMBLING AND ASSEMBLING GEAR BOX

A three forward speed and reverse transmission cannot be
installed on a foot shift model motorcycie, and & three-
speed transmission cannot be assembled in a four-speed
gear case.

The disassembly, repair and assembiy procedures for a
three-speed and reverse transmission are the same asfora
four-speed transmission except for the following differ-
ences:

Refer to Figure 4-18. In three-speed and reverse counter-
shaftassembly, omit shifter clutch{13), lockring (14), thrust
washer (15) and gear bushing {17).

Substitute gear 10A for 10, 16A for 16, and 25A for 25,
Refer to Figure 4-19. Substitute 8A for 8 and 104 for 10.
Refer to Figure 4-15. Substitute BA for 8.

Idler gear shaft{30), spacer washer (30A) and idler gear{31)
are removed by threading a 1/4-20 tap or screw into end of
shaft, grasp screwhead in pliers and pull shatt out of case. It
may be necessary to heat the case to facilitate pulling the
shaft.
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TOOLS

il

Part No. 94557-85 Compensating Sprocket
Shaft Nut Wrench

Part No. 956835-46 All Purpose Claw Puller

Used in combination with claw
puller for pulling close fitting

gears or bearings.

Part No. 94635-41 Mainshaft Ball Bearing
Locknut Wrench

Part No. 95637-46 Wedge Attachment for
Ciaw Puller

One end used to remove main-

Part No. 84645-41 Clutch Hub Nut Wrench I l shaft starter clutch, the other end
for pulling worn mainshaft ball

=~ . bearing with transmission in or

out of chassis.

Part No. 95650-42 Transmission Mainshaft

Starter Clutch and Bearing Puller

Part No. 94660-37 Countershaft Sprocket
Locknut Wranch

—_— Used to remova and install main
Vegy me, drive gear oil seal with transmis-
. i i sion in or out of chassis.
Used to size new main drive gear 7 ) 95666-42A Sleeve
bushing. i ; F I .
Usad with clutch gear oil s=al tocl
rJ j’[:@ to remove and install clutch gear
! e D oil .seal on EIectra-err:le Moc_lel
having longer transmission main-
shaft.
Part No. 94825-31 Transmission Main Part No. 95660-42 Main Drive Gear
Drive Gear Bushing Reamer Oil Seal Tool
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e Four holes fit clutch hub siuds. Specialpliers for removing and re-
% Four bolts fit tapped holes in chain placing lock ring.
1LY housing.
&
.
Part No. 95960-41A Clutch Hub and Part No. 96216-49 Intarnal Lock Ring
Chain Housing Puller Pliers Large

Used to accurately set and align
transmission shifter forks.

Part No. 96384-39 Fork Shifter Gauge
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GENERAL

SPECIFICATIONS

Ignition . ........ ... Coil, double secondary outlet

Spark timing

Breaker points setting ................. 018 in. gap
Spark occurs at ...... 34° to 36° BTC fully advanced
Approx. 5° BTC fully retarded

Cylinder variance .................. Not 1o exceed 3°

Spark plug

Type {1974 and earlier) ..... Harley-Davidson No. 3-4
Type (1975 and later) ....... Harley-Davidson No. 5-6
Harley-Davidson No. BR6 {Resistor type)

2= 14 mm
T« .028-D33 in.
Tightening torgue  .............cc.oeiuun. 18-22 #t-lbs

Battery
FL/AFLH . oo 12 vait, 32 amp hr.
FX oien. R 12 volt, 7 amp hr.
FXE/FXS ... iiiiiiiiiinns 12 volt, 19 amp hr
Starter
FL/FLH/FXE/FXS ... .....ovvuinen. Electric, 12 volt
Bendix drive
5 Manual
Rectifier-regulator ................ Voltage control with
ambient compensation
Alternator ........ integral permanent magnet design -
225 watts
[ 2 1101 T Electric vibrating
Lights
Headlight {sealed beam)
[ = o 50W lower, BOW upper
FX e e 35W lower, 4bW upper
Stoplight ... 3J2CP
Tail lght ..o e 4CP
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WIRING

1970 FL/FLH WIRING DIAGRAM KEY

. Front terminal board ({terminais 1 to 13)
. Switch tail lamp terminal

. Switch ignition terminal

. Switch terminal {not used with standard wiring)
. Switch headlamp terminal

. Switch supply terminal

. Regulator-rectitier module

. Anrernator to module connector plug

. Alternator stator

. Tail and stop lamp

. Battery positive terminal

. Batery negative terminal

. Q1! pressure signal switch

. Handiebar headlamp switch

. Horn switch

. {gnition circuit breaker

. Stop lamp switch - rear

. Starter solenoid

. Starter motor

. Ignition coil

. Rear terminat board terminal - top

. Rear terminal board terminal

. Rear terminal board terminal

. Rear terminal board terminal

. Rear terminal board terminal - bottom

. Speedometer light

. Headiamp

. Neutral indicator light
. Neutral switch

. Starter button

. Qi signal light
. Horn
. High beam indicator lamp

. Overload circuit breaker

. Starter relay

. Direction signal switch

. Direction signal flasher

. Left front direction lamp

. Right front direction lamp

. Left rear direction lamp

. Right rear direction lamp

. Left direction signal pilot lamp
Right direction signal pilot lamp

. Stop lamp switch - front

. Connector

. Terminal board mounting screw

Transmission stud

. Frame lug bolt
. Handlebar
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Figure 6-1. 1970 FL/FLH 1200 Wiring Diagram
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14
15

16.
17.

18

19.
20.
21.
22
23.

24

25
26.
27.
28.

29

30.
31.
32,
33.
34,
35.
36.
37.

1971 FL/FLH WIRING DIAGRAM KEY

. Front terminal board {terminais 1 to 13)

Switch tail lamp terminai
Switch ignition terminal

Switch terminal {not used with standard wiring}

Switch headlamp terminal

Switch supply terminal
Regulator-rectifier module
Alternator to module connector plug
Alternator stator

Tail and stop lamp

Battery positive terminal

Battery negative terminal

0Oil pressure signal switch
Handlebar headlamp switch

Hern switch

Ignition circuit breaker

Stop lamp switch - rear

Starter solenoid

Starter motor

ignition colil

Rear terminal board terminat - top
Rear terminal board terminal

Rear terminal board terminal

Rear terminal board terminal

Rear terminal board terrminal - battom

38.
39.
40,
41,
42.
43.
. Horn
45
46.
a7.
48.
49.
B0.
51.
52.
53.
54.
55.
b6.
57.
58.
bg.
60.
61.

Speedometer light
Headlamp

Neutral indicator light
Neutral switch
Starter button

Oil signal light

High beam indicator lamp
Overload circuit breaker
Starter relay

Direction signal switch
Direction signal flasher

Left front direction lamp

Right front direction lamp

Left rear direction lamp

Right rear direction lamp

Left direction signa) pilot lamp
Right direction signal pilot lamp
Stop lamp switch - front
Connector

Terminal board mounting screw
Transmission stud

Frame lug bolt

Handlebar
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Figure 5-14. 1971 FL/FLH 1200 Wiring Diagram
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1971 FX/FXE WIRING DIAGRAM KEY

. Fork terminal board {terminals 1 to b}
. Headlamp dimmer switch

. Horn switch

_ Ignition circuit breaker

. Wire connector

. Battery positive terminal

11.
12.
13,
14,
15.
16.
17.
18.
18,
20.
21.
22.
23.
24.
25.
26.
27.

Battery negative terminal

Frame lug bolt

Stop lamp switch - rear

Switch tail lamp terminal

Switch ignition terminal

Switch terminal {not used with standard wiring)
Switch headlamp terminal

Switch supply terminal
Regulator-rectifier module
Alternator to module connector plug
Ahernator stator

Horn

Headlamp

Right front direction lamp

Left front direction lamp

Direction signal flasher

Direction signal switch

28.
29,
30.
31.
32,
. Aear terminal board terminal - top
34.
35.
36.
37.
38.
39.
. Meutral switch
41,
42.
43,
44,
45,
46.
47,
48,
49,
50,

Ignition cutout bution

Stop lamp switch - front

Right rear direction signal lamp
Left rear direction signal lamp
Ignition coil

Aear terminal board terminal
Rear terminai board terminal
Rear terminal board terminal

Rear terminal board terminal - bottom

Speedometer light
Oil pressure signal switch

Neutral indicator light

Right direction signal pilot lamp
Left directional signat pilot lamp
01l signal lamp

High beam indicator lamp

Tail and stop lamp

Owerload circuit breaker

Left handlebar

Junction terminal

License famp
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Figure 5-1B. 1971 FX/FXE 1200 Wiring Diagram
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1972 FL/FLH WIRING DIAGRAM KEY

. Frant terminal board [terminals 1 to 13}
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
. Qil pressure signal switch
26.
27.
28,
. Stop lamp switch - rear
30.
31
32,
33.
34
35.
. Rear terminal board terminai
37.

Switch tail lamp terminal
Switch ignition terminal

Switch terminal {not used with standard wiring}

Switch headlamp terminal

Switch supply terminal
Regulator-rectifier module
Alternator to module connector plug
Alternator stator

Tail and stop lamp

Battery positive terminal

Battery negative terminal

Handlebar headlamp switch
Horn switch
Ignition circuit breaker

Starter solenoid

Starter motor

Ignition coil

Rear terminal board terminal - top
Rear terminal board terminal

Rear terminal board terminal

Rear terminal board terminal - bottom

38.
39.
40,
41.
42.
43,
. Horn
45,
48,
47,
48.
. Direction signal flasher
50.
51,
52
53.
b4,
5B,
56.
57.
58.
. Transmission stud
. Frame lug bolt

61.
62.

Speedometer light
Headlamp

Neutral indicator light
Neutral switch
Starter button

Oil signal light

High beam indicator lamp
Overload circuit breaker
Starter relay

Right direction signal switch

Left front direction lamp

Right front direction lamp

Left rear direction lamp

Right rear direction iamp

Left direction signal pilot lamp
Right direction signal pilot lamp
Stop lamp switch - front
Connectar

Terminal board mounting screw

Handiebar
Left direction signal switch
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Figure B-1C. 1972 FL/FLH 1200 Wiring Diagram
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1973-74 FL/FLH 1200 WIRING DIAGRAM KEY

Front terminal board {terminals 1 to 11}
Switch terminals {1 to &}
Regulator-rectifier module

. Aljternator to module connector plug
. Alternator stator

Tail and stop lamp

. Battery positive terminal

. Battery negative terminal

. Oil pressure signal switch

. Headlamp beam switch

. Horn switch

. lgnition breaker (timer)

. Stop lamp switch - rear

. Staner solenoid

. Starter motor

. lgnition coil

. Rear terminal board terminal - top
. Rear terminal board terminal

. Rear terminal board terminal

. Rear terminal board terminal - bottom
. Speedometer light

. Headiamp

. Neutral indicator light

MNeutral switch

. Staner bution
. Oil signal hight
. Horn

28.
. Engine stop swiich
30.

31

32.
33
34
3b.
36.
37.
38.
39.
40,
. Terminal board mounting screw
42,
43,
44,
45
46,
47,
48,
49
B0.
51.
52.
53.

41

High beam indicator lamp

Starter relay

Right direction signal switch
Direction signal flasher

Left front direction lamp

Right front direction lamp

Left rear direction lamp

Right rear direction lamp

Left direction signal pilot lamp
Right direction signal pilot lamg
Stop tamp switch - front
Connector

Transmission stud

Frame lug bolt

Right handlebar

Left handlebar

Left direction signal switch
Lighting circuit breaker
Ignition circuit breaker
Accessories circuit breaker
Emergency fiasher
Emergency flasher switch
Passing lamp switch
Passing lamp
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Figure 5-10. 1973-74 FL/FLH 1200 Wiring Diagram
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1973 FX 1200 WIRING DIAGRAM KEY

. Fork terminal board {terminals 1 to 5}
. Headlamp beam switch

. Horn switch

. Igniton breaker {timer)

. Wire connector

. Battery positive terminal

11.
12
13.
14
15.
. Switch B’ battery terminal
17.
18.
18
20.
21.
22
23.

Battery negative ferminal
Frame lug balt

Stop lamp switch - rear
Switch "L’ lights terminal
Switch ~|” ignition terminal

Regulator-rectifier module
Alternator 1¢ module connector plug
Alternator stator

Horn

Headiamp

Engine stop switch

Stop lamp switch - front

. Ignition cail

. Rear termina! board terminal - top
. Rear terminal board terminal

. Rear terminal board terminal

. Reer terminal board terminal - botcom
. Speedometer light

. Qil pressure signal switch
. Neutral switch

. Neutral indicator light

. Qil signal lamp

. High beam indicator lamp
. Tail and stop lamp

. License lamp

. Right handlebar

. Left handlebar

. Lighting circuit breaker

. lgnition circuit breaker

. Accessories circuit breaker
. Switch
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Figure 5-1E. 1973 FX 1200 Wiring Diagram
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1974 FX/FXE 1200 WIRING DIAGRAM KEY

. Fork terminal board {terminals 1 to b}
. Headlamp beam switch

. Horn switch

. Ignition breaker {timer}

. Wire connector

. Battery positive terminal

1%.
12.
13.
14.
15.
16.
17.
18.
19,
. Horn
21.
22
23,
24,
25.
26.
27.
. Rear terminal board terminal - bottom
29.

Battery negative terminal

Frame lug bolt

Stop lamp switch - rear

Switch L' lights terminal

Switch ”1” ignition terminal

Switch "B~ battery terminal
Regulator-rectifier module
Alternator to module connector plug
Alternator stator

Headlamp

Engine stop switch

Stop lamp switch - front

ignition coil

Rear terminal board terminal - top
Rear terminal board terminal

Rear terminal board terminal

Speedometer light

30.
31.
32.
3a.
34,
35.
36.
a7.
3s.
39.
, Ignition circuit breaker
41.
42,
43.
. Left direction signal switch
45,
48,
47,
48
49,
50.
51.
52.
53.
54.

Oil pressure signal switch
Neutral switch

Neutral indicator light

Qit signsal lamp

High beam indicator lamp
Tail and stop lamp
Tachometer

Right handlebar

Left handlebar

Lighting circuit breaker

Accessories circuit breaker
Switch
Right direction signal switch

Direction signal flasher
Left front direction lamp
Right front direction lamp
Left rear direction lamp
Right rear direction lamp
Starter relay {(FXE only)
Starter solenoid (FXE only)
Starter motor (FXE only}
Handlebar pinch boit
Tachometer light
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1975 FL/FLH 1200 WIRING DIAGRAM KEY

. Fork terminal board {terminals 1 to 11)
. Switch terminals (1 to 6}

. Regulator-reciifier module

. Alternator to medule connector plug
. Alternator stator

. Tail and stop lamp

. Battery positive terminal

. Banlery negative terminal

. Dil pressure signal switch

. Headlamp beam switch

. Horn switch

. lgnition breaker (timer)

. Stop lamp switch - rear

. Starter solenoid

. Starter motor

. lgnition ¢oil

. Rear terminal board terminal - top

. Rear terminal board terminal

. Rear terminal board terminal

. Rear terminai board terminal - bottom
. Speedometer light

. Headlamp

. Neutral indicator lamp

. Neutral switch

. Starter button

. Oil signal light

. Horn

. High beam indicator tamp

. Engine stop switch

. Starter relay

. Right direction signal switch

. Direction signal flasher

. Left front direction lamp

. Right front direction lamp

. Laft rear direction lamp

. Right rear direction lamp

. Left direction signal pilot iamp
. Right direction signal pilot lamp
. Stop larmp switch - front

. Connector

. Terminal board mounting screw
. Transmission stud

. Frame lug baoit

. Right handlebar

. Left handlebar

. Left direction signal switch

. Lighting circuit breaker

. ignition circuit breaker

. Accessories circuit breaker

. Emergency flasher

. Emergency flasher switch
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1975 FX/FXE 1200 WIRING DIAGRAM KEY

. Headlamp housing

. Socket-plug combination
. Socket-plug combination
. Socket-plug combination

Wiring harness

. Headlamp beam switch

. Horn switch

. Ignition breaker {timer)

. Wire connector

. Battery positive terminal

. Battery negative terminal

. Frame lug bolit

. Btop lamp switch - rear

. Switch "L lights terminal

. Switch “I"" ignition terminal

. Switch "B'" battery terminal

. Regulator-rectifier module

. Alternator to module connector plug
. Alternator stator

. Horn

. Headlamp socket

. Engine stop switch

. Stop lamp switch - front

. Ignition coil

. Rear terminal board terminal - top

26.
27.
8.
29.
30
31.
32.
ich
34.
35.
36.
39
40,
41,
42,
43.
44,
a5,
46.
47.
48,
49.
50,
51.
52.

Rear terminal board terminal
Rear terminal board terminal

Rear terminal board terminal — bottom

Speedometer tight

Oil pressure signal switch
Neutral switch

Neutral indicator tight

Qil signal lamp

High beam indicator lamp
Tail and stop lamp
Tachometer

Lighting circuit breaker
Ignition ¢ircuit breaker
Accessories circuit breaker
Starter switch

Right direction signal switch
Left direction signal switch
Direction signal flasher
Left front direction lamp
Right front direction famp
Left rear direction lamp
Right rear direction lamp
Starter relay (FXE only)
Starter solenoid {FXE only}
Starter motor {FXE only}
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1976 TO 1977 FL/FLH 1200 WIRING DIAGRAM KEY

. Fork terminal board {terminals 1 to 11}
. Switch terminals (1 ta 6)
. Regulator-rectifiar module

Alternatar to module connector plug
Alternator stator
Tait and stop lamp

. Battery positive termina)

. Battery negative terminal

. Qil pressure signal switch

. Headlamp beam switch

. Horn switch

. Ignition breaker (timer)

. Stop lamp switch - rear

. Starter salenoid

. Starter motor

. Ignition coil

. Rear terminal board terminal - top
. Rear terminal board terminal

. Rear terminal board terminal

. Rear termina! board terminal - bottom
. Speedometer light

. Headiamp

. Neutral indicator lamp

. Neutral switch

. Starter button

. Qil signal light

27.
28.
29
30.
31
32.
asa.
34.
. Left rear direction lamp
36.
37.
38.
39.
40.
41.
42,
43.
. Right handiebar
45,
. Left direction signal switch
47.
48,
49,
50.
51.

Horn

High beam indicator lamp
Engine stop switch

Starter relay

Right direction signal switch
Direction signal flagher

Left {ront direction lamp
Right front direction lamp

Right rear direction lamp

Left direction signal pilot lamp
Right direction signal pilot lamg
Stop lamp switch — front
Connector

Terminal board mounting screw
Transmission stud

Frame lug balt

Left handlebar

Lighting circuit breaker
Ignition circuit breaker
Accessories circuit breaker
Emergency flasher
Emergency flasher switch
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SWITCH CONNECTIONS
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Figure 5-11. 1976 to 1977 FL/FLK 1200 Wiring Diagram
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1978 FL/FLH 1200 WIRING DIAGRAM

. Front terminal board {terminais 1 to 11)
. Switch (terminals 1 to B)
. Regulator-rectifier module

Alternator to module connector plug

. Alternator stator

. Tail and stop lamp

. Battery positive terminal
. Battery negative terminal
. Qil pressure signal switch
. Headlamp beam switch

. Horn switch

. Ignition breaker (timer)

. Stop lamp switch — rear
. Starter solepoid

. Starter motor

. Ignition coil

. Rear wiring harness connector
. Speedomaeter light

. Headlamp

. Neutral indicator light

. Neutral switch

. Starter button

. Qil signat light

. Horn

. High beam indicator larmp

KEY

26.
27.
28B.
29,
30.
31.
32,
33
. Left turn signal pilot lamp
35.
36,
37
., Terminal board mounting screw
38,
40,
41,
42,
43.
. Lighting circuit breaker
45,
486,
47.
48,
449,

Engine stop switch

Starter relay

Right turn signal switch
Turn signal flasher

Left front turn signal lamp
Right front turn signal lamp
Left rear turn signal tamp
Right rear turn signal lamp

Right turn signal pilot lamp
Stop lamp switch — front
Connector (11)

Transmission stud
Frame lug bolt

Right handlebar harness
Left handlebar harness
Left turn signal switch

Ignition circuit breaker
Accessories circuit breaker
Main circuit breaker
Emergency flasher
Emergency flasher switch
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Figure 5-1K. 1978 FL/FLH 1200 Wiring Diagram
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1978 FX/FXE 1200 WIRING DIAGRAM

. Headlamp housing
. Socket-plug combination

Socket-plug combination
Socket-plug combination
Wiring harness

. Headlamp beam switch

. Horn switch

. Ignition breaker {timer)

. Wire connector

. Battery positive terminal

. Battery negative terminal

. Frame lug bolt

. Stop lamp switch — rear

. Switch "ST"” lights terminal

. Switch “G" ignition terminal
. Switch B’ battery terminal
. Regulator — rectifier module
. Alternator to module connector plug

Alternator stator
Horn

. Headlamp socket

. Engine stop switch

. Stop lamp switch — front
. Ignition cail

. Main circuit breaker

. Rear turn signal connector

KEY

. Tail lamp connector
. L.ong stud on starter solenoic
. Speedometer light

0il pressure signal switch

. Neutral switch

. Neutral indicator light

. Oil signal lamp

. High beam indicator lamp
. Tail and stop lamp

. Tachometer

. Lighting circuit breaker

tgnition circuit breaker

. Accessories circuit breaker

. Starter switch

. Right turn signal switch

. Left turn signal switch

. Turn signal flasher

. Left front turn signal amp

. Right front turn signai lamp
. Left rear turn signal lamp

. Right rear turn signal lamp
. Starter relay (FXE only}

. Starter solenoid {(FXE oniy)
. Starter motor {FXE only)

. Violet tag

. Brown tag



COPPER
STUDS

[P ArH

KEY TO COLOR CODE

/

—7 »

54 4

/
x / I
?I" K
; /
34

£K) sLack
EN) srownN
@N) GREEN
(r) wen
(W) write
(¥ veLiow
@ BLUE
V) wioLET
(o) orawee
@ GRAY
(1) Tan
PINK

Figure 5-1L. 1978 FX/FXE 1200 Wiring Diagram
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1978 FXS 1200 WIRING DIAGRAM KEY

WO~ B LR =

. Headlamp housing

. Socket-plug combination

. Socket-plug combination

. Socket-plug combination

. Socket-plug combination

. Socket-plug combination

. Socket-plug combination

. Wiring harness

. Headlamp beam switch

. Horn switch

. Ignition breaker {timer}

. Wire connector

. Battery positive terminal

. Battery negative terminal

. Frame lug bolt

. Stop lamp switch — rear

. Switch "“ST" lights terminal
. Switch "“G" ignition terminal
. Switch “B" battery terminal
. Regulator-rectifier module
. Alternator to module

connector plug

. Alternator stator

. Horn

. Headlamp socket

. Engine stop switch

. Stop lamp switch — front

. lgnition coil

. Speedometer light

. Oil pressure switch

. Neutral switch

. Neutral indicator lamp
. Oil signal lamp

. High beam indicator lamp
. Tail and stop lamp

. Tachometer

. Lighting circuit breaker
. Ignition cireuit breaker

Accessories circuit breaker

. Main circuit breaker

Starter switch

. Right turn signal switch
. Left turn signal switch

Turn signat ftasher

. Left front turn signal lamp
. Right front turn signal lamp

Left rear turn signal lamp

. Right rear turn signal lamp
. Starter relay

. Starter solenoid

. Starter motor

. Violet tag

. .Brown tag

. Handlebar bott



Figure 5-1M. 1978 FXS 1200 Wiring Diagram
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SWITCHES

IGNITION-LIGHT SWITCH

GEMNERAL
FL

The ignition-light switch is located on the instrurnent panel.
Lift lock cover and use the key to lock or unjock. It is not
necessary 1o keep the key inserted in the lock 1o operate this
switch after it has been unlocked. The center position of the
switch is the "OFF" position for both lights and ignition. The
left {counterclockwise} of center position s for accessories
only. There are two positions 10 the right {clockwise) of
center position. For U.S A operation, both positions oper-
ate ignition and lights, with standard wiring. The switch can
be locked only 1 the "OFF and "ACCESSORIES” posi-
tions. The FL ignition switch may be disassembled for
repair.

FX

The tgnition-light switch 15 located below the gas tank on
ieft side of motorcycle. From the "QOFF" vertical position
there are two positions to the right for ignition and tights.
For U.5.A. operation, both positions operate ignition and
lights, with standard wiring. Key can only be removed in the
“"OFF,"” locked position. The FX igniticn switch 18 not re-
pairable. It must be replaced if it is defective.

FXS

The ignition switch is located at the rear of the oil tank, un-
der the seat on the ieft side of the motorcycle. Operation 15
identical to the FX models.

DISASSEMBLING IGNITION LIGHT SWITCH

Remove instrument panet cover by prying out side cover clip
located at trip miteage set kngb and turning out mounting
hase center screw located in the center of instrument panel
below speedometer

Disconnect all wires connected to switch terminals and
remove four swich mounting screws.

See Figure 5-2. All directions for disassembly apply with
switch in an inverted position. Switch must be in "OFF”
position and unlocked.

Grasp end of rolier contact retainer with pliers and simul-
taneously move it upward and away from roller contact {1).
Lift off roiler contact and switch mounting plate assembly
{2}. Notice that this piate {5 positioned with the three
terminal side away from [ock cover hinge.

Reinforcing piate (3) with contact bar holder (4} and roller
comiact retainer {5) can be remeoved from switch cover by
slipping part assembiy sideways until one set of tabs clears
slot in switch cover, then lifting and sliding assembly the
opposile direction 1o clear other tab.

Switch base (7} and lock plate {6} can be removed from
switch cover. Note that narrow end of elongated hole in
lock, and lug on switch lock {B) which fits into hole in lock
plate, are toward lock cover hinge.

Lock assembly (8) can now be lifted out of switch cover (9).
Avoid separating switch cylinder from its case unlesslock is
faulty. On some models the lock cylinder and case are a
single unit.

CLEANING, INSPECTION AND REPAIR

Wash all parts in cfeaning solvent and dry with compres-
sed air.

Inspect all parts, particutarly rolier contact and ptate as-
sembly for excessive wear of contacting brass butions and
roller surfaces. Extreme wear of these parts may allow head
of roller contact retainer to short against switch lock plate.
Loosened terminals on switch mounting plates rmay also
cause a short or an inconsistent positive contact. Replace
alt worn or rusted paris.

1. Roller contact

2. Switch mounting plate
assembly

3. Reinforcing plate

4. Contact bar hoider
5. Roller contact retainer
6. Switch lock plate

-

7. Switch base
8. Ignition switch cydinder
9. Switch cover

Figure 5-2. Ignition Light Switch
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ASSEMBLING IGN{TION LIGHT SWITCH

Apply a light coat of grease to head of roller contact re-
tainer, lock plate, roller contact and contact butions on
switch mounting plate.

Assemble paris in reverse order of disassembly. If lock
cylinder had to be removed from case for repair or replace-
ment, it must be replaced in correct position or switch can-
not be locked. To reassemble correctly, insert lock cylinder
into housing with tumblers in any one of the four registers.
While pressing cylinder into housing with fingertip, insert
key and turn clockwise as far as possibie. Remove key and
complete assembly.

HANDLEBAR SWITCH - 1970 AND 1971

This type switch is used for momentary closing of circuits to
horn, or starting motor and is located on handlebar.
Terminal has either one or two wires. See Figure 5-24.

DISASSEMBLING

To disassemble the switch, remove screws (1) from hous-
ing. Pull remaining parts from housing as an assembly.

REPLACING

1. Toreplace the switch wires, unsolder or cut wires from
contacts. The wire ends should have about 1/4 inch of
insulation stripped off.

2. Lead one wire through cup, lower contact, plastic
washer and spring lo upper contact. Be sure parts are ar-
ranged as shown. Insert one wire end through center of
upper contact, spread strands out tlat over contact and
solder. Lead second wire through cup and solder to lower
contact.

3. Insert button and assernbled parts in housing and rein-
stalt switch on handlebar,

SPREAD
STRANDS & SOLDER

. Screw (2]

. Housing

Button

Upper contact
Spring

Plastic washer

. Lower contact

. Nyion insulating cap

mu_m_m,b;am-{__
¥

Figure 5-2A. Button Switch - Exploded View

HANDLEBAR SWITCH -
LATER

1972 AND

The left handlebar switch assembly, Figure 5-2B, contains a
rocker arm switch {headlamp Hi-LQ beam) and 1wo push-
butten switches (horn and left turn signal) The right
handlebar switch assembly contains a rocker arm switch
{RUN-OFF) and two pushbutton switches (engine start and
right turn signal), Individual rocker arm and pushbutton
switches can be replaced if defective.

To replace individual switches, remove four screws {1, Fig-
ure 5-2B}and pull off cover {2} assembiies. Remove screws
{3)and rocker switches (4) and [b) or screws (B), retainer {7)
and pushbutton switch {8) as needed Reassamblyisthere-
verse of disassembly.

1. Screw 7. Retainer

2. Switch housing cover 8. Pushbutton switch
3. Screw 9. Rubber cap

4. Rocker switch (Hi-Lo} 10. Stoplight switch

5. Rocket switch (Run-0Off) 11. Washer

8. Screw 12 Button cap

Figure 5-2B. Handlebar Switch Assemblies
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TRANSMISSION NEUTRAL SWITCH

This switch (Figure 5-3) is threaded into the transmission
top cover. Switch plunger is depressed by & nub on the
shifter drumor shifter gear only when the transmissionis in
neutral to complete the circuit. A variable number of spac-
ing washers are used 1o close the circuit only when trans-
mission is in neutral, Switch is permanently assembied and
if it fails to close the circuit when operating plunger is de-
pressed, it must be replaced.

Figure 5-3. Neutral Switch

SOLENOID SWITCH

Solenoid switches are designed to close and open &lectri-
cal circuits electro-magnetically. Switches of this type con-
sist basically of contacts and a winding around a hollowcyl-
inder containing a movabie plunger. When the winding is
energized hy the battery through an external control cir-
cuit, the magnetism produced puils the plungerinto the coil.
The contact disc attached to the plunger moves against two
main switch contacts ciosing the circuit.

The solenoid switch individual parts are replaceable as
shown in expltoded view, Figure 5-4. The control circuit wire
from handlebar starter button is connected to small
terminal stud. Battery cable must be connected 1o the large,
longest stud and starter motor cable is connected to the
large, shorter stud. if cables are reversed, solenoid coils will
remain in circuit ana drain battery. See sclenoid internal
wiring diagram, Figure 5-8.

TESTING SOLENQID SWITCHES

When it is suspected that a solenoid switch is defective,
tests should be made of the solenoid coil winding and con-
tinuity through the main switch when contacts are in closed
position. Using the test circuit described, these two tosts
can be made simultaneously.

With solenoid disconnected from control circuit, battery and
motor, make test circuit connections as follows: {See Figure
5-5).

12v TEST LIGHT
[FiRN]

Figure 5-5. Test Circuit for Sclencid

Since solenoid coil requires 12V to actuate plunger closing
main switch contacts, use a 12-volt battery. Leads A andB
are connected to terminals 1 and 2 {coil terminals} 10
actuate solenoid. A sharp chick should be heard from the
solenoid switch when making this connection. No click ora
heavy spark at the terminals when connecting wires would
indicate either an open or short inthe sclencid winding and
solenoid switch must be replaced. If the solenoid winding
checks good and piunger does close main switch contacts,
there is still a possibility contacts are badly burned or
eroded and will not pass heavy current. {See Figure 5-6).

To test continuity on the main contacts, leave 12V leads
connected to terminals 1 and 2, connect a test bulb of at
ieast 21 CP (12 Vitoterminals 1 and 3. A bright glow of the
test bulb indicates main switch contacts are passing cur-
rent.

3 4 5

\ ]
NGl
@9 = om0

10 ' l

1 1. Terminal cover 4 13 12 n 10 8 7
2. Small terminal stud nut 5. Lockwasher 10. Rubber boot
and lockwasher 6. Spacer plate 11. Roll pins {2)
3. Large terminal stud nut 7. Pin 12. Armature shaft
and lockwasher (2) 8. Cap washer 13. Return spring
4. Bolt 9. Spring 14. Housing

Figure 5-4, Solenoid Switch - Exploded View

5-32




STARTER MOTOR
TERMINAL

PULL-IN COIL 3 A

STARTER BUTTON

TERMJNAL\

2

1
BATTERY

TEAMINAL
CONTACTOR PLATE

HOLD=IN COL & .~

Figure 5-6. Solenoid internal Wiring Diagram

STARTER RELAY SWITCH

Figure 5-7 shows a test circuit using a 12-volt battery and
stop lamp bulb. Contacts shoukd close and bulb should light
when connectien is made at positive post of battery and

should ge out when connection is broken.

STOP LAMP FRONT BRAKE SWITCH

This is a mechanical, normally-closed plunger type switch
which closes the stoplight circuit when the front brake
hand lever is operated. Repair parts for the switch are not

available; it must be replaced as a unit.

EMALL

Pl TN
TERMINAL 7
( qu‘uo‘iaﬂ

\ 2

v BuLe

.

7

(3

Figure 5-7. Starter Aelay Internal Wiring

Diagram and Test Circuit

STOP LAMP REAR BRAKE SWITCH

This is a hydraulic, narmally-apen switch, which is located
in the rear hydraulic brake line, and closes the circuitwhen

the rear brake is applied.
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LAMPS

HEADLAMP

The headlamp is a sealed beam type, specially designed and
made for Harley-Davidson motorcycles. When replace-
ment is required, use only the prescribed sealed beam unit.
Do not attempt to use an automebile sealed beam unit be-
cause the current requirements for a motorcycle are much
less than for an automobila and damage to battery or gen-
erator will result. If either filament burns out, or the lens
bresks, the entire unit must be replaced.

REPLACING HEADLAMP

1. Loosen door screw enough to remove headlamp door.
Remove three retaining ring screws and retaining ring.

2. The sealed beam unit is now free from the headlamp
body, and connector biock can be removed from the unit by
pulling connector block from the unit prongs.

3. Assembly isthe reverse arder of disassembly. Make sure
connector block contacts are clean to ensure good elec-
trical contact.

ADJUSTING BEAM

To get the greatest efficiency from the headlamp and to
meet the requirements of the law, correctly adjust head-
lamp beam according to the following instructions.

Draw a horizontal line on a wall or screen exactly the samea
height as the center of the headlamp to be checked and ad-
justed, Then, position the motorcycie on a lavel surface with
headlamp approximately 25 feet away from the test pat-
tarn. Hava a ridar sit on the motorcycle to simulate actual
running conditions. Be sure tires are correctly inflated. Aim
the headlamp directly at the screen and turn on the light
switch. Set beam selactor switch on the high beam posi-
tion, and check beam for height and direction. The top of the
main beam of light should registar even with, but no higher
than the horizontal line.

The lamp can be tilted up or down to aim it in reiation to the
horizontal line by turning vertical adjusting screw in or out.
The lamp can be aimed to the right or left in refation to the
front wheel by turning the horizontal adjustment screw in
or out.

BULB CHART
Bulbs Candle Power Harley-Davidson
Lamp Description Rqgd. or Wattage Part Number
12V, 12V,
HEADLAMP 1 67717-64

Hi Beam 50 Watts
Lo Beam 43 Watts

TAIL AND STOP LAMP 1 68165-64 i
Tail Lamp 4 C.P, |
Stop Lamp 32 C,P.

INSTRUMENT PANEL
0i] Pressure Signal Light 1 2CP 68462-64 |
Speedometer Light 1 71090-64 |
Generator Signal Light {Special Radio)} 1
Neutrzl Indicator Light 1 2C.P. 68462-64
High Beam Indicator 1 2C.P. 68462-64 I

ACCESSORIES

Spot Lamp (Bulb Type) 1 32 C,P. 68715-64
Spot Lamp {Sealed Beam Type} 1 30 Watts 68726-64
Parking Lamp - 3C.P, G8166-64
Turn Indicator Lamps 4 2 C.P. GBAT2-64A
Turn Indicator Pilot Lamps 2 1.5 C.P. T1090-64
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Figure 5-8. Charging System - Schematic Diagram

7 Newver use a fast bautery charger to hoost the battery
nutpul to start engine

B The connector used at crankcase prevents incofrect
wiring from the stator to the rectifier and regulator module
To prevent damage to module, DO NOT CONNECT OR DIS-
CONNECT PLUG WHILE ENGINE 1S RUNNING

9 The rectifier and regulator modules are grounded ta the
engine and therefore should not be removed and mounted
at some remaote location This s a negative ground circuit.
Be sure battery 15 grounded properly to frame and engine

CHECKING CHARGING SYSTEM

GENERAL

Whan the charging system fails or 1s not chargéng at a sat-
isfactory rate, as is visually evidenced by a weak batteryand
dim ights, 1t 15 recommended that the following checks be
made

PRELIMINARY CHECKS

Battery: Check for weak or bad batiery. See Battery Sec-
tion Battery must be tully charged for foliowing
electrical tests

5-38

wiring: Check for corroded or loose connections tn charg-
ing circuil Regulator module base must have a
good, clean, ught connection to engine crankcase
for proper grounding.

ELECTRICAL CHECKS

If the preliminary inspection shows components to be n
good condit:on, make the following electrical checks' {See
Figures 5-9 and §-10.)

1 Regulating Voltage Check. Connect an ammeter
series with the alternator output {blue wire terminal al
battery). Connect load rheostat (carbon pile) and voltmeter
across battery. Check regulating voltage while running
engine at 3600 rpm.

Turn load rheostat {or carbon pile) to off position. With en-
gine and module stabilized at operating temperature volt-
age reading should be between 13.8 and 15.0 volts at 3.6
amperes output with 75% air temperature measured neat
the regulator thermistior (in wire}.

NOTE

Voltage will vary with air temperature as shown in
curve and should be within hmis shown for any
temperature {See Figure 5-12)



m) ]

TO ALTERNATOR -+——

=K

e
=

=0 VOLTMETER AMMETER REGULATOR
[ 0-20 0-20 RECTIFIER MODULE
o | ¢ 5
o} I: ]
o |—— BATTERY E:_ 3
O+ 3% g 9
)t\ J J Ca—
RHEOQOSTAT @
250 WATT
TO ALTERNATOR w—
Figure 5-9, Test Arrangement with Individual Components
VAT -26 TESTER ———]
AMP, VOLTS
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BATTERY rr GND r  REGULATOR
J RECTIFIER
MODULE

Figure 5-10. Test Arrangement with Sun Vat-26 Tester

TEMPERATURE COMPENSATION CURVE KA ou!pu.t in check No. 2 is unsatisfactory, check mudt_:le
as follows: Remove module plug from stator plug. With
ohmmeter or 12 volt 1est lamp and battery, check circuits at

16.0 T T T T femal X
S M uesg, T emale connector as follows:
wn R “erl.
5 15.0
2 = MODULE CHECK
r 140 = s
] O, o .
= R Ly Probe Reading
3 130 \ Connections + Palarity - Polarity
Ohm- Ghm-
12.0 i iq
Oas 5 428 480 475 4100 +125 Light meter Light meter
White to module
AIR TEMPERATURE °F base (GND) Off | Infinity | On | 31215
- - White to module
Figure 5-11. Regulating Voltage base {GND) Off Infinity on 31015
2. Qutput Check: Run engine at 2000 rpm and adjust load Blue to black On Jto 15 Off Infinity
rheostat {carbon pile) to obtain a censtant 13.0 volts, 'l_'hle Red 1o module
alternator output currelnt should be 10.5 amperes mini- base (GND) Off Infinity off Infinity
mum. if check is unsatisfactory proceed to check No. 3.
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CHARGING SYSTEM (1976 & LATER)

ALTERNATOR

GENERAL

The alternator consists of two main components: the rotor
{mapnetic field) which is mounted on the engine sprocket
shaft, end the stator {armature} which is bolted to the en-
gine crankcase. See Figure 5-8.

ROTOR

The rotor is circular in shape with an outer flange that ex-
tends over the stator. On the ingide of the flange there are
twelve (12) magnets in & piastic ring.

STATOR

The stator consists of twelve {12} coils, each wound over a
laminated iron core. The coils are positioned radially around
the engine crenksheft and bolted to the outside of the
engine crankcase. See Figure 5-8.

The stator has a single output winding.
NOTE

The 1975 & earlier and 1976 & later individual com-
poneris (rotor, stator and rectifier-regulator) are not
directly interchangeable,

- === == =
' T ' nd ;
l} Y ¥ Ra3 €2 3 !
i ) 24 |
| RE K Q2 I
: Ry; il Rs :
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| |
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Silicon ControHed Rectifier SCAH
Transistor a
Diode D
Resistor R

[

z

B

LEGEND

Capacitor
Zener Diode
Battery

Figure 5-14. Tympanium Rectifier-Regulator -
Schematic Diagram

TYMPANIUM RECTIFIER-REGULATOR

GENERAL

The rectifier-regulator manufactured by Tympanium is a
series regulator with a shunt control. The circuit combines
the functions of rectifying and regulating. Figure 5-14
shows the schemetic diagram.

The ¢ircuit essentially is a full wave bridge made up of two
SCR’s and two diodes - SCR1, SCR2, D1 and D2.

Each SCA has a control gate which turns it “on” or “off”
{makes it conduct or not conduct}. When the alternator volt-
age is too high, both SCR’s turn “off,” the current paths are
blocked, and the battery is not charged. When the voitage
lowers to an acceptable level, the opposite happens and the
battery is charged.

The rectifier-regutator has a set, predetermined ''on-off"”
voltage built into it. This value is determined by 21, R1 and
R2. Thesa components are factory adjusted so that when
the voltage gets abgve 14.5 volts nominal, the SCR's are
turned off.

The battery voltage is sensed through D3, RZ, 21, and A1.
When the voltage at the point between Z1 and R2 exceeds
14.5 volts, it turns Q1 “on” which, in turn, turns Q2 “off.”
Thus, Q1 and Q2 form a flip-flop circuit where when one is
"on” the other is “off" and vice versa, With Q2 "off.” the
current can not flow to the gates, This means the bridge es-
sentially has been opened and there is no current flow to
charge the batiery.

Ag soon 8s the voltage gets below 14,5 volis at the point
between 21 and Rt the opposite happens. Q1 turns "off,”
Q2 turns “on,” current flows 1o the gates, the bridge is
closed end there is current flow to charge the baitery.

in summary, the active elements of the regulating circuit
are: 01, Q2, SCA1 and SCRZ. The elements of the sensing
circuit are D3, R2, Z1 and R1.

One of the advantages of a series regulator is that there s
automatic reverse polarity protection. if the banery is
connacted hackward in a normal bridge, there will be a dead
short. Not so in this circuit, because the SCR's simply can
not be jurned on.

To prevent high voitage build up, shunting SCR3 end SCR4
have been added. These SCR's simply short out the alter-
netor winding when the voltage gets too high. The shunt
regulator voltage setting is 40 1o 50 volts. When this voltage
is reached, current flows through zener diode Z2 and
resistor RB which turns “"on’’ the shunt SCR’s. Turned “on,”
the output is directly shorted.
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CHECKING CHARGING SYSTEM ELECTRICAL CHECKS

If the prefiminary inspection shows components to be in

GENERAL good condition, make the following electricat checks:

When the charging system fails or is not charging at a sat- Regulating Voltage Check: [See Figures 5-15 and 5-16.)

isfactory rate, as is visually evidenced by a weak battery and Connect an ammeter in series with the aiternator output.

dim lights, it is recommended that the following checks be Connect load rheostat {carbon pile} and voltmeter across

made. battery. Check reguiating voltage while running engine at
3600 rpm.

Adjust load rheastat {or carbon pile} to 3.5 amperes output.

PRELIMINARY CHECKS The voltage readings then should conform to the values

Battery: Check for weak or bad battery. See Battery Sec- given by the curves shown in Figure 5-17 at the temper-
tion. Battery must be fully charged for following ature measured at the time of testing. Far example, if the air
electrical tests. temperature was +75°F, the upper voltage (from upper

curve) would be 15.0 valts and the lower voltage {from

- . . lower curve} would be 13.8 volts.
wWiring: Check for corroded or loose connections in j u

charging circuit. Rectifier-regulator base must Output Check: Run engine at 2000 rpm and adjust load
have a good, clean, tight connection for proper rheastat {carbon pile) to obtain a constant 13.0 valis. The
grounding. alternator cutput current should be 14 amperes minimum,

o VOLTMETER AMMETER REGULATOR
a 0—20 0-20 RECTIF{ER MODULE
o \ 1 [ /
Q E ]
o BATTERY E-:;[ i
QO + g 9 g Q
[+ [+
RHEQSTAT
15 OHM,
250 WATT TOALTERNATOR - [
Figure 5-15. Test Arrangemant with Individual Components
VAT 26 TESTER ——— |
AMP VOLTS
REG v -
BATTERY BaT.§ ¢ O 1 i’
GND AEGULATOR
¥ RECTIFIER

O
O

/ MODULE
D
(%) 3
vy

TOALTEANATOR = — [

h-44 Figure 5-16. Test Arrengement with Sun Vat-26 Tester
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Figure 5-17. Regulating Voltage

Check Siator and Rotor:

Make resistance checks. The coil resistance should check
0.2t00.4  (very low) across the contacts of the plug with
an accurate ohmmeter. i found to be either open or shorted,
the wnit is defective. Also using an ohmmeter, check each
pin o ground. There shoukl be no continuity to ground
{open circuit) as indicated by a reading of 1/2 megchm
minimum.

Check AC output voltage with an AL volITmerer. It snouiu oe
19 to 26 voits per 1000 rpm. If there are shorted turns, the
voltage will be reduced.

If the above checks are unsatisfactory, stator and rotor
should be disassembled and checked for physical damage.
As a final check, substitute compenents known to be good
and check again. if the substituted units perform okay, the
original units probably were defective.

Check the Rectifier-Reguiator:

If the rectifier-regulator appears to be the defective compo-
nent, check it by replacing it with 2 urit that is known to be
good and check again. Electrically disconnect the unit to be
checked, then temporarify connect in the new unit. If the
output is now okay, the original rectifier-regulaior was
defective and should be replaced. if the output is still un-
satisfactory, the original unit was probably ckay and the
problem lies elsewhere.

DISASSEMBLING, CLEANING AND INSPECTING,
AND ASSEMBLING ALTERNATCR

This alternator is taken apart, checked, and put back to-
gether in basically the same way as the previous 1975 ana
earlier units, with the following exception: stator plastic
magnet ring must be pushed back into stator before re-
mounting and must be flush or betow the outside rim of the
shell.
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Circuit breaker contact assembly (12} should be replaced, it
contact point pressure is not within prescribed limits of 14
to 18 oz. Check pressure with a spring gauge. The scate
should be hooked to the breaker lever at an angle of 90 de-
grees with the point surface and reading taken just as con-
tacts break. Excessive pressure causes rapid wear of rub-
bing bleck, cam and contacts. knsufficient pressure will
permit high speed bounce which will, in turn, cause arcing
and burning of the contacts and missing of the engine.

Contact faces must seat squarely agamst each other. f
bent, square up by bending plate on levers.

Inspect lip of cam seal (21) and replace it if worn or rough.
Also replace seaf if there is evidence of oil leakage into gir-
cuit breaker arm.

When installing conlacts, be sure contact faces seat
squarely against each other. Adjust gap as previously de-
scribed in "Adjusting Circuit Breaker Points.”

Check fiyweight springs, and if bent or streiched, replace
them. When installing, be sure that bent end of each spring
is hooked through bottom of hole, and that upper looped end
grips groove in pin tightly. See Figure 5-21.

Lubricate breaker cam with a trace of Harley-Davidson
"Anti-Seize,” Part No. 96632-77, when coniact set is
replaced or every 5000 miles. Also remove cam and lubri-
cate shaft with the same. Replace cam in correct position so
that itengages both flyweights and flat side 1s next torofl pin
(19).

LOOP TIGHTLY IN
PIN GROQVE

HOOGK SPRING END
THROUGH BGTTOM
OF HOLE

Figure 5-21. Advance Unit Flyweight
Spring Assembly

ASSEMBLING

Assembie ¢ircuit breaker parts in reverse order of disas-
sembly. Refer to "Removing Circuit Breaker Paris™ in this
section.
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Check circuit breaker advance fiyweight action by moving
cam in direction required to advance we:ights to their fully
extended position. Then release the cam and see if springs
return to the fully retarded position. Caorrecl causes for
faulty action by cleaning and lubricating shaft, cam and fly-
weights with “Anti-Seize” and replacing weak springs.

Be extremely careful to aveoid excessive lubrication. if too
much is used, the excess is apt to get on the circuit breaker
contacts and cause them 1o burn, For maximum operating
efficiency it is recommended practice to replace circuit
breaker contacts when pitted, burned or worn excessively.

The condenser {15} is a relatively ong life part and will not
require frequent replacement. However, if thecondenser is
suspected of being defective simply replace with a proven
new condenser and note whether engine performance is
improved. A condenser that is defective will have eitheran
open or short circuit. An open circuit will be evident by ex-
cessive arcing at breaker contacts and a shorted circuit wiil
have no noliceable spark at the contacts.

Examine the coil to circuit breaker low tension wire {4, Fig-
ure 5-20) for brittle or cracked insulation and broken
strands and replace if defective.

Examine cam advance mechanism on automatic advance
circuit breakers to see that fiyweights (17) move outward
freely and springs (16} return them inward against stops.
Check for looseness of cam (9) on spindle {10} and wear on
sides of flyweight (17} ears which engage slots in cam.
Check springs {16} and replace if stretched or distorted.

ASSEMBLING

Assemble circuit breaker parts in reverse order of disas-
sembly. Refer to "Disassembling Circuit Breaker Parts™ in
this section,

Advance assembly (10} must seat squarely and firmfy on
end of camshaft

Asserble circuit breaker plate (8) so that screws are cen-
tered in slots {for approximate timing).

Adjust circuit breaker point gap to .018 and set ignition
timing as described under “"Checking and Adjusting Igni-
tion Timing.”

IMPORTANT

Circuit breaker point gap should be within .016-.020
in. limits on both cam lobes. If not within this range,
thecam (9, Figure 5-20}or advance assembly {10, Fig-
ure 5-20) may be assembied incorrectly on camshaft,
or rarts may be damaged, causing erratic operation.
Generally, loosening bolt (5) and repositioning ad-
vance assembly (10} toward widest point gap will
equalize gap satisfactorily. Cam bolts {5} must be
tightened to 60-80 in-lbs torque.



IGNITION COIL

DESCRIPTION

The ignition coil is a pulse transformer that transforms or
steps up low batiery or generator voltage to high voltage
necessary to jump the electrode at the spark plug intheen-
gine cylinder head. Internally, coil consists of primary and
secondary windings with laminated iron core and sealed in
waterproof insulating compound, Case cannot be taken
apart or coil repaired. If the ignition coil is defective it must
be replaced.

TROUBLESHOOTING
NOTE

Interpret references to “plug,” “cabie,” “conden-
ser,” etc., and “plugs.” “"cables, ” "condensers” when
more than one are used.

When hard starting or missing indicates a faulty ignition
systern, first, check condition of source of current{battery or
magneto depending on model of motorcycle). If lamps light
with full brilliancy and horn blows, indicating current
source is in at jeast fair condition check, clean or reptace
spark ptug. If this does not carrect performance, inspect cir-
cuit breaker points and install new condenser. If condition
persists, check primary and secondary resistance of igni-
tion coil with an chmmeter. Resistances should be within
following limits: Primary resistance 4.7 to 5.7 ohms,
secondary resistance 16,000 to 20,000 ohms {16K to 20K).

If an chmmeter is not available 1o test coil, tempararily sub-
stitute a new ignition coil by attaching it at any convenient
point near old coil [coil will function without being securely
grounded). Transfer terminal wires to new coil accordingto
the information givan in the wiring diagrams pertaining ta
the model being worked on. Attach new coil cable to the
spark plug. if ignition troubls is eliminated by the temporary

installation of new coil, carefully inspect old coil for dam-
aged cables and instaliation. The insulation on cables (and
on some models the coil itself) may be cracked or otherwise
damaged allowing high tension current ta short to metal
parts. This is most noticeable in wet weather or when
motorcycle has been washed.

Replacing plug cable is the only repair that can be made to
an ignition coil. If this does not correct fauity coil perform-
ance, coil is defective.

REPLACING SPARK PLUG CABLE
{Figure 5-22)

Remove oid cable (1} from coil terminal and install new
cable. Always be certain that cable boot or cap (2} is se-
curely tightened to the coil tower to prevent moisture and
dirt from contacting the high tension lead. Replace boot or
cap if damaged or loose fitting.

1. Spark plug cable 2. Spark pluy cable baot
3. lgnition coil

Figure §-22. Ignition Coil
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BATTERY

GENERAL

The battery serves as a storage piace for current used in
starting the motorcycle, to operate accessories when the
engine is not running and to provide additional current,
when necessary, over the amount being generated. For a
battery to remain in good condition, the current draw must
be balanced by a current input. Al Harley-Davidson bat-
teries have lead plates and sulphuric acid electrolyte units
of capacities suitable for load reguirements under in-
tended use.

NOTE

A new battery is shipped dry and mustbe activated by
fiihng with battery grade sulphuric electrolyte hefore
placing in service.

BATTERY CARE

Prompt and correct battery care determines the life span of
the unit. Therefore, for a longer useful life, the battery soiu-
tion level must be checked at weekly intervals. Add only
pure distilled or approved water,

With a hydrometer or syringe, add water to each cell toraise
leved of solution up to level for type of battery as follows:

FL/FLH - Fill to triangle or circle at base of filler hole.
FX/FXE - Maimntain level at upper level line on side of bat-
tery.

Be careful not to overfill. Overfilling will result in some of
the electrolyte being forced cut through cap vent holes,
diluting or weakening the solution strangth. An overffow of
battery solution will cause cables to corrode and motor-
cycle parts near the battery to be damaged.

WARNING — Batteries contain sulphuric acid. Avoid
contact with skin, eyes or clothing.

ANTIDOTE - External - Flush with water.
Internal - Drink large quantities of milk or
water followed by milk of magnesia, vege-
table oil, or beaten eags. Call doctor im-
mediately.
Eyes - Flush with water and get immediate
medical attention,

Clean battery and terminals when necessary with a baking
soda-water solution. Be careful to avoid getting any of the
solution into the cap vent holes. When solution stops
bubbling, flush off battery with clean water.

Coat lerminals with grease or oil felt terminal post washers
after wires have been attached to retard corroding.

TESTING BATTERY

Use the following instructions for testing battery condition.
As a guide for determining when to start or stop charging,
check charge state in ali cells (Tests A and B). Asa guide for
determining battery condition, use load test C.

HOW TO TEST

Discharged, or less than 1/2 charged batteries{1.210 grav-
ity or 2.04 open circuit cel! voltage) must be recharged in
order to have charge sufficient for testing. Use hydrometer
{A). cell tester (B}, or load tester (C), as follows:

A Use of Hydrometer: (Refer to chart beiow)

1. Be sure to correct reading for temperature extremes.
For each 10° above BO°F add 4 points, or deduct 4 points
for each 10° below BO°F.

NOTE

Harley-Davidson Hydrometer, Part No. 96802-83,
has built-in thermometer and correction chart and is
recommended {or testing all batteries.

2. Read gravity of each celt and record.

3. if any 2 celis vary more than 50 points, replace bat-
tery.

4. If cells are even or vary only slightly, battery is gener-
ally not “suspect.”

5. Batteries with satisfactory specific gravity {1.220 or
better}) but very low or no open circuil voltage are
probably not serviceable.

8. Use of Cell Tester: {Refer to chart below):
1. Remove surface charge.
NOTE

The Sun Madel CT-230 voltmeter is recommended for
battery cell test.

2. Put red prod on positive post and span cell cap with
other prod to locate cell connecior.

3. Read open circuit voltage of each cel) and record.

4. If any 2 cells vary more than .05 volts (25% or 5 scale
divisions), replace battery.

5. if cells are even or vary only slightly, the battery is
generally not “suspect.”

BATTERY CHARGE CONDITION
State of Specific Open Circuit
Charge Gravity (A} Voits/ Cell (B}
100% 1.250-1.270 2.10-2.12
75% 1.220-1.240 2.07-209
50% 1.190-1.210 2.04-2.06
25% 1.160-1.180 2.01-2.03

C. Use of Load Tester

1. Never use on discharged batteries or batteries under
374 charged (1.240 sp. gr.).
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HORN

Horn is shown in Figure 5-26. If the horn fails to blow or
does not blow satisfactarily, chack for loose, frayed or dam-
aged wiring leading to horn terminals, discharged battery,
atc. |f these steps do not correct the trouble, turn in contact
point adjusting screw, located back of horn, until horn just
gives a single clock - then retard screw unti! best tone is ob-
tained. 1 horn fails ta operate after moving adjusting screw,
antire horn must be replaced because it is permanently
riveted together. Mounting parts are replaceable.

1. Nut

2. Bracket
3. Hern

Figure 6-26. Horn
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2. Aher installing positive brushes in the brush holder and
covering with the rear cover, align and fasten the brush
holder ta the rear cover with screws and lockwashers from
the outside of the rear cover.

3. Thru bolt nuts should be tightened to 20-25 in-lbs
torque.

PRESTOLITE AND HITACHI
STARTER MOTORS

CHECKING FRAME AND FIELD ASSEMBLY

Due to the internal wiring and connections of the Prestolite
frame and field assembly, there is no satisfactory field test
to determine grounded or shorted field coils. i field coils are
required on either Prestalite or Hitachi motors it is neces-
sary, due to the method of installing field coils in this as-
sembly, to replace the frame and field assembly. To test for
field coils, using a test lamp, place one probe of test light
against the frame. Place the other probe againsteach of the
brushes attached to the field coils to indicate open or closed
circult.

REPAIRING ARMATURE

If commutator is dirty it can be cleaned by polishing with No.
00 sandpaper - not emery cloth. If commutator is worn, out
of round or has high mica insulation between segments,
commutator can be turned down in a lathe. Mica should
then be undercut 1/32 in. deep with an undercutting ma-
chine and slots cleaned out to remove dirt or copper dust. It
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undercuiling macmnne is Not avaliapie, UNJercutng can oe
accomplished satisfactorily using a hacksaw blade. Com-
mutator shoukd then be sanded lightly with No. 00 sand-
paper to remave any burrs left from undercutting proce-
dure. Inspect commutator end cover bushing. f bushing is
worn, replace complete commutator end cover assembly.
Inspect drive end cover and bearing and replace bearing if
WOIN 1o excessive looseness.

REPLACING BRUSHES

To replace the Prestolite insulated brushes (9, Figure 5-28)
remove the terminal and brush assembly from slotinframe
and install new terminal and brush assembly. To repliace
brushes attached tothe field coils, first cut off old brush lead
wire where it is attached to the field coil lead. Thoroughly
clean coillead by filing off old connection. Insulation on field
coil lead should be removed only as far back as necessary to
make new solder connection. Using rosin flux, soider brush
lead to field coil lead. making certain brush ead is in the
same position as the original brush Isad. On Hitachi model
negative brush leads must be unsoldered from brush holder
1o replace. Do not overheat brush leads or solder willrun on
wire strands and brush leads will no longer be flexible. Be-
fore reassembling motor, check brush connections for suf-
ficient clearance from frame and from armature.

Replace brushes when worn down close to the following
minimum lengths.

Prestolite 1/4 in.
Hitachi 7/16 in.









INSTRUMENTS

SPEEDOMETER
GENERAL

Lubricate cablie core every 5000 miles with graphite grease.

To lubricate the speedometer drive core or replace a dam-
aged or broken core, proceed as follows:

Remove instrument panel cover. Remova screws that se-
cure spoedometer head to instrument panel base. Lift
speedometer head as fer as casing will permit, and with
pliers, loosen case coupling nut from speedometer head.
Withdraw core from casing. To free a broken core from
casing, disconnect lower case coupling nut from
speedometer drive unit. Withdraw core from lower case
end.

TACHOMETER

GENERAL

Lubricate cable core every 5000 miles with graphite graase
if applicable.

To lubricate the tachometer drive core or replace a dam-
aged or broken core proceed as follaws:

With a pliers remove case coupling nut from tachometer
and withdraw core from casing. To free a broken core from
casing, disconnect lower case coupling nut from drive unit,
Withdraw core from lower case end.

To free tachometer head, disconnect tachometer cable cas-
ing as described above. Remove two nuts securing
tachometer head, and lift head from its mounting bracket,

To install a tachometer head and drive case, reverse the
order of disassembly.

Install core in upper end of casing, applying a light coat of
graphite grease to the core as itis inserted into position. En-
gage squared lower end of core indrive shaft. Connect case
coupiing upper end to the head, engaging squared end ol
core in shaft. Be sure to tighten both case coupling nuts se-
curely.








