      EARLY MODEL 

ELECTRICAL SYSTEMS

I. WIRING SYS


1. General info



A. Material




1. 1929 - 69 was rubber insulated, cloth covered, & copper strands





a. some NOS (new old stock) still available





b. aftermarket (AM) harness still available






1. V-Twin






2. Antique Cycle Supply






3. Most used are color coded, correct length, good quality




2. 1970 - * went to plastic insulated, w/ copper strands       



B. Repairs




1. Badly damaged or modified harnesses are more economically restored by 


    total replacement




2. Cloth conduit is still available from auto stores, ect...




3. Special terminals can be purchased from HD or AM



C. Circuit protectors




1. 59 - 62 XLCH used fuse in regulator circuit 




2. 67 - later XLH used circuit breakers 




3. L66 - later Big Twins used circuit breakers




4. till L66 did not use any, just fuse circuit breaker mounted right off battery 




5. All early models had unprotected circuits



D. Basic design changes




1. 64 - earlier 6 volt sys were used on Big twin & sportsters (14 - 16 ga. wire) 





a. disadvantage - lights were inefficient, especially XLCH models




2. 65 - later 12 volt sys used (16 - 18 ga. wire




3. Elect. starter on:





a. Big Twins 65 - later





b. Sportsters 67 - later


2. Electrical basics review



A. Terms & meanings




1. Voltage

= pressure, potential energy




2. Amps


= current flow, amount of flow




3. Ohms


= resistance, restriction of flow




4. Series circuit

= current flow only has 1 path thru load




5. Parallel circuit

= current flow has multiple path for each load 




6. AC alt. current

= current bouncing back & forth in both directions




7. DC direct current
= movement of flow in one direction





a. changing AC to DC - commutators allow electrons to jump off 



    positive brush, go thru circuit & back to negative brush




8. Opens

= incomplete path w/in a circuit




9. Shorts

= shorter path w/in a circuit to complete the path 





   (usually w/in a load) insulation breakdown




10. Grounds 

= insulation breakdown between 2 or more normal 





   insulated circuits



B. Ohms law - takes 1 volt to push 1 amp thru 1 ohm of resistance




1. ohms go down & amps go up , but voltage is same = problem




2. volts go down & amps go up , but ohms stay same = problem




3. high amperage will cause welding, arcing


3. Reading schematics



A. Trace circuit on (pg. 173 MSSM)




1. Ign sys - key points





a. terminal plates & boxes





b. ign switch function - 1st & 2nd position CW






1. 1st position CW - ign 






2. terminals #1 & #5 connected




2. Light circuit





a. ign switch function - 2nd position CW 






1. 2nd position CW - lights






2. ign switch terminals #1, #2, #4, & #5 connected






3. trace head light & tail light




3. Parking light





a. ignition switch function - 1st position CCW






1. 1st position CCW - accessories






2. ign switch terminals #1, #3, & #4 connected


4. Locating problems & wire repairs



A. Use of circuit breakers or battery charges to troubleshoot grounds, save wiring



B. For all repairs, solder & insulate w/ shrink tubing




1. solder is not always the answer to problems 





a. depends on flex of wire where wire is located


5. Switches



A. Many are rebuildable & available as NOS



B. AM provides fair reproduction



C. Ign switches for dashes should be OEM or Eagle Iron



D. Types




1. push 




2. 2 position off/on or high/low




3. 3 position on/off/on or high/off/low

II. IGNITION SYS


1. Design & History - DC circuit breakers 



A. 3 types of DC circuit breakers




1. Single point manual advance





a. 64 - earlier Big Twin





b. 57 - 64  Flathead 45 ci. 





c. 57 - 64 XL’s except XLCH





d. uses manual advance control






1. 1 fires on overlap jumping air easily






2. 1 fires on compression stroke jumping voltage @ certain 




    resistance across gap (2 plugs per coil)




2. Double point manual advance





a. 61 - 64 Big Twin (optional)





b. uses manual advance control






1. 1 fires on compression stroke






2. 1 fires on compression stroke next rev (1 plug per coil)





c. used two 6 volt coils





d. good sys for easy starting & smooth performance if set correct




3. Automatic advance





a. 64 only ‘G’ model





b. 65 - 70 XLH





c. 65 - 69 Big Twin 






1. 65 used 2 bolt mount






2. 66 - 69 used clamp w/ single bolt





d. auto advance was to protect starting system


2. Function - DC circuit breakers



A. Single point - fires on collapse of field, wasted spark on exhaust



B. Double point - each cyl fires individually on power stroke, on collapse of field



C. Auto advance - weights move outward by centrifugal force & rotate point cam to 

     advance ign timing



D. Long shaft circuit breaker retros 36 - 69 Big Twin (single cam eng) OHV



E. short shaft circuit breaker retros 37 - 69 G, W, K, & U models & XL (4 cam eng)


3. Service - DC circuit breaker



A. Maintenance




1. 2000 miles





a. inspect & adjust or replace points





b. grease points cam - points cam lube @ 5000 miles (hi-temp 



    grease)





c. direction of cam determines grease location





2. 5000 miles





a. grease & inspect auto-advance weights - use anti-seize for lube





b. anti-seize is critical



B. Adjustment




1. Point gap





a. widest opening @ widest lobe 





b. manual advance .022”





c. auto advance .020”





d. points gap should be the same + .002” on both sides






1. importance of gap is length of time points are closed 




    (dwell)






2. want spark @ 405 degrees of rear cyl






3. want spark @ 315 degrees of front cyl




2. Timing





a. manual, single point






1. spark plugs removed, turn motor over to front cyl comp 




    stroke & line up full advance timing mark on flywheel in 




    center of window.






2. attach test light & rotate circuit breaker CCW (viewed 




    from top) to full advance. Light should be lit just as stop is 




    felt, & points are just breaking.






3. to make adjustment, loosen adjusting stud to move 




    adjusting plate






4. recheck w/ strobe





b. manual, double points 






1. use front cyl timing mark






2. adjust front cyl timing as w/ single point sys.






3. turn motor over to locate comp stroke of rear cyl.






4. locate rear cyl mark on flywheel in center of window.






5. advance timing while viewing test light.






6. adj rear cyl points gap to provide fine tune adjustment.






7. recheck w/ strobe





c. too advanced = open gap





d. too retarded = close gap




3. Procedure





a. set points @ .020 or .022”





b. rotate eng to compression stroke





c. locate slash mark in window





d. turn points to full advance





e. adjust timed base so that points are just open





f. strobe @ 2000 RPM



C. Rebuilding circuit breakers




1. Bushings are replaceable




2. Many use parts still available




3. R&R circuit breakers 62 - early Panheads





a. unless fins were ground for relief, cyl head must be removed





b. 63 - 65 Panheads had relief cast into front head for circuit breaker



D. Updates & Retro-fitting







1. Auto advance units are interchangeable between 45” Flatheads, XL models, 


     & 37 - 48 UL models




2. Big Twin auto units will retro 36 - 69 OHV Big Twins




3. AM mfrg. auto advance assy for Big Twins 






5. Design & History - Magneto



A. 58 - 69 XLCH models (no battery)




1. 58 - 64 fixed timing, no retard provided for starting




2. 65 - 69 manual advance





a. left handlebar control allowed retarding of ign timing for starting




3. L62 - 69 key lock added to magneto




4. L62 - 69 added tach drive





a. grease every 1000 miles 



B. Components (no battery)




1. Induction coil




2. Rotor - permanent magnet




3. Condenser




4. Point set & cam




5. Iron horseshoe core



C. Made in Fairbanks - Morse


6. Function - Magneto



A. When rotor (magnet) revolves inside horseshoe w/ points closed, a primary current is 

     created.



B. The points break @ the peak of magnetic field & the collapse of the field induces a 

     high voltage charge into the secondary coil. Condenser improves the collapse of the 

     primary & protects the points.



C. The secondary coil steps up the voltage & produces a spark @ 2 plugs.




1. one spark is always wasted on the exhaust stroke



D. The plugs are connected in series via the engine which completes the circuit.



E. Key switch simply grounds the primary to prevent firing.



F. 58 - 63 models had a safety gap function installed to prevent coil short-circuits if 

    secondary could not complete it’s circuit thru the plugs. 




1. Later found to be unnecessary & removed


7. Service - Magneto



A. Maintenance




1. 2000 miles





a. inspect & adjust





b. lube point cam wick





c. grease tach drive every 1000 miles (if applicable)



B. Adjustment




1. Points gap - .015” exactly





a. use wire type gauge if possible




2. Ign timing





a. rotate eng to front cyl comp stroke, locate mark on flywheel in 



    center of window 





b. 58 - 64 fixed magnetos






1. disconnect condenser & attach continuity light or 





    ohmmeter






2. when motor is rotated to timing position, points should just 




    open






3. adj by loosening magneto mounting bolts & rotate magneto 




    body





c. 65 - 69 manual control






1. same as above, but adj advance stop screw to change 




    timing






2. rotate magneto to full advance stop, & points should just 




    break 




3. Procedures





a. set narrow lobe to front cyl





b. magneto is timed same as points on circuit breaker





c. must verify w/ strobe





C. Repairs




1. In-hand check





a. attach paper clip to magneto housing, leaving 1/4” gap between 



    secondary terminal springs





b. spin by hand, strong blue spark should be present




2. Rotor recharge





a. most magneto rebuilds can be done for about $10 - $15.00




3. Safety gap





a. use old cutaway cover to set gap 3/8”





b. can be discarded, not really necessary





c. some parts avail:






1. OEM - Fairbanks Morse handout






2. HD






3. AM - V Twin, CCI, Joe Hunt, ect...



D. Troubleshooting - Magneto




1. No spark?





a. disconnect kill wire / switch





b. disconnect wire to key switch





c. clean & set points gap





d. replace condenser in order to check 





e. exchange coils




2. Hard starting?





a. check spark plugs 





b. check points gap





c. inspect condenser & coils



E. Updates & Retro-fitting




1. XLCH magneto will retro to 37 - later 45” Flatheads, ‘K’ models, & ‘UL’ 


    models




2. AM mfr.’s models for Big Twins




3. 71 - 79 XL models





a. magnetos retro into tach drive hole off #3 cam w/ adapter




4. Fits any short shaft circuit breaker

III. CHARGING SYS


1. Design, History, & Function



A. 3 brush sys design




1. 32 - 57 Big Twins, & 45” Flatheads




2. Models part # -32E and part # -52




3. Internally ground




4. Components





a. generator





b. cut out relay





c. battery





d. indicator light





e. ign switch





f. load



B. 3 brush sys function




1. See schematics




2. 3rd brush will regulate current output




3. Motor not running: relay is open - no flow




4. Motor running ign on: residual magnetism in field coil shoe provides 


    magnetic field that initiates output





a. position of 3rd brush determines the field coil strength






1. closer to neg. brush - more output




5. Motor running, lights on: shunt coil is energized producing strong field & 


    high output



C. 2 brush sys design




1. 48 - 64 used 6 volt models





a.  #-48 &  #-51 fan cooled models





b.  #-52K, 58, & 61 standard models




2. 65 - 69 used 12 volt models on Big Twins




3. 65 - 84 1/2 used 12 volt models on XL’s





a. #-64, 65, & 65A




4. External ground 




5. Components





a. generator





b. regulator





c. battery





d. indicator light





e. load



D. 2 brush sys function




1. See schematic




2. 3 relay type regulator - function





a. motor not running: regulator cutout relay disconnects generator 



    from battery





b. motor running:






1. as generator produces output the cutout relay points close 




    & current flows thru the current regulator coil to battery. 




    Disconnecting battery from generator when output is low.






2. current relay wired in series w/ battery & generator. When 






    current flow is too high, points open & stop current flow to 




    voltage relay coil. This lowers field strength & reduces 




    current output. Controlling the current output protects the 




    generator.






3. voltage relay coil controls voltage output by directing the 




    field connection to ground or thru resistors to ground. 




    Controlling voltage output protects all electrical 





    components.




3. 2 relay type regulator - function  





a. these regulators contain only a cutout relay & voltage relay.





b. by controlling voltage output, relay also controls current output only 



    not as accurately.




4. 6V Voltage regulator





a. 2 brush & adjustable




5. 12V Voltage regulator (small) 





a. used on electric start, 3 brush, & adjustable




6. 12V Voltage regulator (large) “BOSCH”





a. used for kick only, 2 brush, & non-adjustable 





b. ONLY regulator sealed & non-adjustable 


2. Service - sys tests & specs



A. First must polarize to give magnetism to generator




1. if not polarized points will arc & kill cut-out relay w/ no residual power 



B. 3 brush sys w/ cutout relay & 2 brush sys w/ voltage regulator - troubleshooting




1. Current output specs





a. #32E, 52 = 6 volt, 3 brush generator 






1. ign on:  6.5 - 8.5 amps total output






2. lights on:  11.5 - 13.5 amps total output





b. #52K, 58, 61 = 6 volt 2 brush generator






1. 13.5 - 16.5 amps total output






2. #58 had cap on end for oiling, bushings used






3. #61 no cap on end, went to brgs





c. #48, 51, 58R = 6 volt






1. 17.5 - 20.5 amps total output






2. fan cooled, ratchet type gear for eng shut down





d. #64, 65, 65A, 65B = 12 volt






1. 9 - 11 amps total output






2. #65B Hitachi longer armature, different gear w/ chamfer 




    relief on shaft




2. Voltage output test





a. use resistor to increase resistance @ battery (1970 & later alternator 



    stator .25 Ohms




3. Current needed to charge battery





a. 4 - 5 amps = 6 volt sys min.





b. 3 - 4 amps = 12 volt sys min.




4. Closing voltage





a. use rheostat to control filed strength (25 watts) 2 brush only





b. adjust rheostat to control filed strength & record voltage output 



    when cutout relay point close.


3. Repairing generator



A. Use worksheet & note these key points




1. Armature - all check the same , shorts, opens, & grounds. (use “Growler” & 


    ref. pg. 88 MSSM)





a. visual inspection






1. loose wires






2. thrown solder






3. scarred armature core






4. worn commutator (.002” max.)






5. bent armature shaft (.002” max.)





b. commutator repair






1. hi speed lathe - sharp bit (pg. 189 MSSM)






2. re-cut mica 1/32” deep






3. commutator runout (.002” max.)





c. drive gears






1. fan cooled motor - ratchet protects armature






2. 52 - 62 ‘K’ models, Flatheads, & XL’s use oil slinger






3. oil slinger rides against spring loaded washer in ‘K’ 




    models & Flathead gear covers






4. Big Twins have no oil slinger






5. generator strap - shim to prevent gear bind






6. pin retainers - flare ends when assy






7. nut retainers - replace (15 ft/lbs & 242 locktite)




2. Field coils





a. ID first





b. test w/ battery & amp-meter *NOTE specs for each (3 brush) or pair 



    for (2 brush)





c. check for grounds - use 10K setting





d. replace






1. set @ .007” min. pole shoe to armature core clearance






2. using 242 locktite on screws




3. Brushes, holders, terminals





a. brushes min. length






1. #32E, 48, 51, 52K, & 58R - 3/8” on long side






2. #58, 61, 64, 65, 65A, & 65B - 1/2” min.





b. holders & terminals - ground check






1. positive brush - infinity






2. stud terminals - infinity





c. holders & terminals - opens






1. max. .5 ohms





d. drive end brgs 






1. all models lubed w/ eng oil & replace seal 




    
    everytime





e. cover end brgs






1. #32E, 48, 51, 52K, & 58R - ball brgs packed w/ grease






2. #58 - bronze bushing w/ oilier cup






3. #61, 64, 65A - needle brgs packed w/ grease





f. generator terminal posts






1. A = red or brown wire leads






2. F = green wire leads




*NOTE* retro #61 end cover w/ needle brgs to #58 gen. (must use #61 armature)

 
4. Regulator service



A. Adjustment




1. Dress points w/ 400 abrasive & clean w/ contact cleaner




2. Adjust core & points gap





a. 2 brush regulators






1. air gap - .075” current & voltage relays - all models






2. points gap - see specs





b. 3 brush relays






1. air gap - .015”






2. points gap - .020”




3. Run M/C 15 minutes to warm regulator




4. After each adj re-mount cover to test (best to replace faulty regulator)



B. Updates & Retro-fitting




1. 3 brush to 2 brush - Serv. Bulletin #418




2. 12 volt conversions





a. 57 - earlier Panheads/Knuckleheads need gear case & gear cover 



    holes enlarged to 5/16”




3. Components 





a. generator #65, 65A





b. regulator - 2 relay





c. all lights





d. ign coil





e. battery




4. ‘K’ models & Flatheads





a. remember to match slinger

3 BRUSH GENERATOR DISASSY


1. First must polarize (see chart)


2. Then motorize (see chart)



3. Pull cover



a. Be easy pulling 3 brush & plate


4. Remove nut



a. Hope brgs come out 



b. If brgs do not come out


5. May need puller for brg plate


6. Loosen body screws on shaft end (do not remove )



a. Disconnect all wires (watching for correct connections




b. Gen. body should pull apart in half



c. May need dead blow tap on screws 


7. Separate Gen. halves


8. Armature should pull out



a. May need press to separate Gen. halves, brgs, & armature


9. Test field coils



a. grounds - meter in ohms - touch field coil to body = reads OL



b. opens - meter in ohms - touch field coil to field coil (or test shorts to give answer)



c. shorts - 10A volts DC - red lead to pos battery, black lead to field coil, jumper from 

                                              other field coil to neg. battery = reads current draw in amp



d. EACH FIELD COIL HAS DIFFER SPECS 


10. Test armature



a. ground - meter in continuity - shaft to commutator strips = reads OL



b. opens - meter in continuity - commutator strip to commutator strip , one to one all the 




        way around



c. shorts - use “Growler” - rotate armature & use hack saw blade as vibrator strip


11. Test Brushes



a. ground - pos brush to ground = reads OL




  - neg. brush to ground = reads < 1.0




  - reg brush to ground  = reads OL



b. opens - pos brush to brush terminal = reads < 1.0




- neg. brush to brush terminal = reads < 1.0




- reg brush to brush terminal = reads < 1.0



c. measure brush lengths flat end to small end


12. Test terminal posts



a. ground - test both terminals to ground = reads OL



b. open  - test both terminals front to rear = reads < 1.0 


REASSY 


1. Set armature into bottom half



a. Careful not to smash windings



b. May need to press in armature


2. Use MSSM to realign wires


3. Press bottom brgs onto armature shaft (watch alignment)


4. Replace body screws



a. watch wiring, keeping wires off armature & commutator strips 


5. Tin plate, brgs, & cover plate (Brg housing)


6. Press top brg  on commutator end

 
7. Replace nut (snug tight)


8. Place #3 brush back in, careful to align properly


9. Replace gasket on top


10. Recheck all brushes & wire alignment


11. Retest by polarizing & then motorizing

2 BRUSH GENERATOR DISASSY


1. First polarize (see chart)


2. then motorize (see chart)


3. Remove top cover


4. Pull brg/bushings out


5. Disconnect wires



6. Remove brushes carefully


7. Remove armature



a. May need press to remove


8. Test field coils



a. no shunt coil or regulating coil



b. must test as a pair



c. ground - same



d. open - same



e. short - 10A volts DC - red lead to pos battery, black lead to field coil, field coil to neg. 

                                            battery 


9. Armature tested the same as 3 brush


10. Brushes & Terminals tested the same as 3 brush


*NOTE* No current draw = open



Little current draw = no open



too much current draw = short

HARLEY-DAVIDSON ANTIQUE


The HARLEY-DAVIDSON SERVICE DEPARTMENT has compiled the following list to aid restorers in obtaining obsolete parts and/or service. We do not endorse any of the non-authorized HD establishments, but merely present this information as a customer service.

BIG TWIN PARTS


American Motorcycle Classics, 3650 S.W. Third, Corvallis, OR 97333, 503/752-7402

            Antique Cycle Supply, Inc., Cedar Springs, MI 49319,   616/636-8200

            Brandt's Harley-Davidson, 1617 S. Wabash Street, Wabash, IN 46992, 219/563-6443

            Cycle Parts Emporium, Hilltop Hwy 421 West, Boone, NC 28607,  704/297-2520

            Graves Harley-Davidson, 2319 Texas Avenue, Lubbock, TX 79405,   806/744-0218

            Harley-Davidson 45” Restoration Co., PO Box 12843, Albany, NY 12212,  518/459-5012

            Harley-Davidson Sales, 4016 No. Detroit, Toledo, OH 43612, 419/476-5655

            Harley-Davidson of Villa Park, 305 E. North Avenue, Villa Park, IL 60181,  312/834-6571

            Molenaar Harley-Davidson, 5617 Calumet Avenue, Hammond, IN 46320,  219/932-8340

            S.C.R.A.P., PO Box 4625, Sylmar, CA 91342,   818/367-0688

            Sports Motors Harley-Davidson, 1814 Oxford Avenue, Eau Claire, WI 54701,  715/834-0451

            Stan's Cycle Shop, State Street Road, Batavia, NY 14020,   716/343-9598

            Suburban Motors Harley-Davidson, 139 N. Main, Thiensville, WI 53092,  414/242-2464

            Warren's Harley-Davidson, 321 N. Main Street, Salinas, CA 93901,   408/424/1909

LIGHTWEIGHT PARTS

            American Motorcycle Classics, 3650 S.W. Third, Corvallis, OR 97333,  503/752-7402

            Antique Cycle Supply, Inc., (exhaust/wiring) Cedar Springs, MI 49319,  616/636-8200

            Apol’s Harley-Davidson, 102 Cofield North, Raymond, MN 56282,  612/967-4512

            Bayliss & Son (Hummers), Route 1, Box 461H, Stafford, VA 22554

            Brewster Harley-Davidson, Route 22, Brewster, NY 10509,  914/279-5141 / 5142

            Cycle Parts Emporium, Hilltop Hwy 421 West, Boone, NC 28607,  704/297-2520

            Harley-Davidson of Hempstead, Inc., 4 laurel Avenue, Hempstead, L.I., NY 11550

         






   516/481-7100 FAX: 516/481-7106

            Harley-Davidson of Philadelphia, 7129 Rising Sun Avenue, Philadelphia, PA 19111  









          215/725-9290

            Harley-Davidson of St. Augustine, 515 San Marco Avenue, St. Augustine, FL 32084










          904/829-8782

            Jim's Harley-Davidson, PO Box 166 State Route 707, Mendon, OH 45862,  419/795-4185

            John's Harley-Davidson, 2135 East Mulberry Street, Ft. Collins, CO 80524,  303/493-3137

            Kenosha Harley-Davidson, 5403 52nd Street, Kenosha, WI 53142,   414/652-3653

            Kasco/Hoover Harley-Davidson - Repairs - 9334 Oso Avenue, Unit D, Chatsworth, CA 91311,






        818/885-0430

                                                          Parts - PO Box 2755, Winnetka, CA 91306-0755,

                          


        818/882-3411


Moto Italia, 13960 Hwy 9, Boulder Creek,  CA, 408/338-3340

            Warren's Harley-Davidson, 321 N. Main Street, Salinas, CA 93901,   408/424-1909

DECALS/PAINT


Antique Cycle Supply, Inc., Cedar Springs, MI 49319, 616/636-8200

ANTIQUE HARLEY-DAVIDSON TOYS


Antique Cycle Supply, Inc. (same as above)

HARLEY-DAVIDSON BICYCLES


Antique Cycle Supply, Inc. (same as above)

TIRES


Coker Tire Company, PO Box 72554, Chattanooga, TN 37407  800/251-6336

FRAMES/BATTERIES


Rick Nichols, Texas Frameworks, 8808 Cullen Lane, Austin, TX 78748  512/282-2499

SADDLE-TOP RECOVERING


M. Warren Shank., PO Box 209 Letort Road, Millersville, PA 17551

SPEEDOMETER RESTORATION/REPAIR


Mr. Pat Powell, 2644 Willow Street, Franklin Park, IL 60131  312/883-7444

CLUBS


Harley Hummer Club, PO Box 7294, GMF Suburban, MD 20898-7294

            Midwest Antique/Classic Club (Wayne Pierce), 2023 Sycamore Road, DeKalb, IL 60015

            Antique Motorcycle Club of America -
Nat'l. Technical Consultant

                                                     

Ed Higgins 

                                                     

37 Riverside E

                                                     

Sidney, NY 13838

                                                

Club Memberships

                                                     

Dick Winger

                                                     

PO Box 333

                                                     

Sweetser, IN 46987

 
Military Vehicle Collectors Club, PO Box 33697, Thornton, CO 80233,   303/450-9184

EARLY MODEL

KNUCKLEHEAD

I. Design

A. Manufactured 1936 - 47



1. 2 models




a. 61 cu.in. =EL 36 - 47




b. 74 cu.in. =FL 41 - 47


B. Rocker arm / spring covers



1. 36 & 37 had valve spring cover only - rocker arms were exposed



2. 38 - 47 had full covers over valve springs and rocker arms, no seal for retaining 

    ring and no need for air nipple




a. each cover is different for intake and exhaust, front & rear



3. Late covers retro (Shop Dope 172)


C. Rocker arms & shaft housing



1. Front




a. E36 had no boss unit in oil line nipple, retaining ring groove




b. M36 air nipple was added





1. used to blow out oil line return, dirt, & debris




c. L36 - 37 has boss unit & air nipple both




d. 38 went to full covers eliminating sealed retaining ring & no need for air     


    nipple




e. 39 - 47 minor casting change



2. Rear




a. 36 same as front




b. L36 -37 same as front




c. 38 - E39 no retaining ring groove, but has adapter sleeve @ rear exh (uses 2 


    seals)




d. L39 - 40 minor casting changes




e. 41 - 47 extended aluminum




3. 36 - E39 had adjustable oil flow to rocker arms, used retaining rings to hold rocker 

    arm seals in place




a. Shaft was slotted, & rotating could change amount of oil flow




b. HD had punch mark for original alignment




c. Align punch mark to shaft alignment groove



4. L39 - 47 had new rocker arms and shafts which had no adjustment for oil flow




a. to update arms and shafts (Shop Dope 189)



5. Each rocker arm is different for intake, exhaust, front & rear



6. Rocker arm seals changed from cork to synthetic rubber in late 1937



7. Rocker arm ratio is 1:1


D. Cylinder head



1. Cast iron




a. valve seats - steel



2. Changes




a. E36 - M36 oil holes cross drilled @ rocker bracket to feed oil to guides & 


    shafts (part # 11935 front & 119352 rear)




b. M36 exh side fins @ rocker bracket shorter than E36 years




c. M36 - L36 eliminates oil holes @ rocker bracket going to guides





1. 36’s heads are ID by 90 degree angle between rocker brackets




d. 37 rocker brackets got reinforced ribs extending to bottom of rocker shaft





1. still has 90 degree angle




e. E38 - M38 fins change a little for new covers (non-open type)




f. L38 redesigned rocker brackets to less than 90 degrees & bracket reinforced 


    ribs come all the way up to the edge





1. E36 - L38 primer boss drilled & tapered to help start sluggish MC



 
g. 39 only 61 cu. in. primer boss is not drilled or tapered, small port heads




h. 40 eliminates primer boss casting, still small port heads





1. used on 42 ELA & ELC




i. 41 - 47 production MC came w/ big port heads



4. 18mm spark plug thread



5. Intake nipple is threaded in port & locked in place with rivet




a. 2 intake manifolds were used with different cyl head port diameters





1. 36 - 39 small ports






a. 2” manifold nut, “Y” manifold






b. 3 bolt carb 





2. 40 - 47 large ports






a. 2 1/8” manifold nut & “T” manifold






b. 4 bolt carb



6. Valve guides




a. cast iron material




b. same exhaust guide used 36 - 47




c. exhaust type guide used on intake 36 - 39




d. new intake guide 40 - 47



7. Valves




a. same valves used 36 - 47




b. exhaust valve stem is longer than intake





1. exhaust 3.600”





2. intake 3.520”




c. valve head dia. - both 1 3/4”




d. stems - .374” - .375”



8. Valve seats




a. replaceable




b. were available in standard, 1/64 o.s. & 1/32 o.s.



9. Overhead oil feed line




a. used banjo fittings at rocker cover 36 - 41




b. used flared end with nipple 42 - 47



10. Pushrods




a. hydraulic pushrods 





1. plunger in rod




b. all pushrods are same size




c. made w/ socket on top, ball on bottom




d. different tappet lengths to make up for pushrods 





1. exh being larger than int tappet



11. Cams




a. cams differ for rocker arm ratio 1 : 1




b. lift equals duration





1. slim design tall lobes




c. cam end play .001” - .005”



12. Conrods  




a. end play .006” - .010” 




b. male to front, shorter & straight




c. female to rear, longer  & forked



13. Cases




a. thick serial # boss area




b. changes





1. 36 - 40 have 2 lugs above serial # boss 





2. 36 - 39 uses blind pinion race on both left & right sides, no ribs on 



    gearcase cover, full baffle in front, & 1/2 baffle in rear





3. E36 small timing plug boss 8 1/8” flywheel dia, no hole above serial 



    # boss





4. L39 date plate is visible inside case, sand casted





5. 40 only uses open races & no baffles, sand casted gearcase cover





6. 41 - 47 top 2 reinforcement ribs run all the way up, & breather dam 



    scraper must be moved to accommodate 8 3/8” flywheel dia., & 



    diecast ribbed gearcase cover

II. FUCTION

A. Oiling system



1. Oil flows from gear case cover through overhead line



2. Line splits off to each rocker cover



3. Oil flows through passage in rocker cover to each rocker shaft



4. Oil flows through hollow rocker shaft to inside of rocker arm



5. Rocker arm has hole near valve stem pad to oil valve stem, & hole by pushrod ball to 

    oil pushrod socket


B. Oil return



1. Each lower valve spring cover has a steel line from its bottom that runs to the 

    aluminum rocker cover



2. Oil is drawn out of valve spring covers and down pushrod tubes by crankcase vacuum



3. Crankcase vacuum is supplied to upper portion of tappet guides by way of a passage 

    drilled in crankcase from rotary breather to tappet guide



4. Valve spring covers have small vent holes which must not be plugged up, or oil won’t 

    drain

III. SERVICE

A. Remove head from cylinder



1. Remove pushrods



2. Loosen head bolts in a cross pattern




a. head is fastened to cyl with 5 bolts - 7/16” X 16 thread



3. Remove oil line



4. Remove head bolts



5. Lift head off


B. Remove rocker assembly from head



1. Remove 3 bolts holding rocker box to head



2. Remove 2 nuts holding rocker shafts to head on left side of head



3. Remove rocker arm steel covers



4. Disconnect oil lines from lower spring covers @ rocker cover



5. Raise rocker arms up & slide rocker cover assembly out to the right side of head


C. Disassemble rockers



1. Remove large hex nuts on right side of aluminum rocker cover



2. Slide rocker shafts out to the left side 



3. Pull rocker arms out


D. Inspection & repair of rockers



1. Inspect rocker shafts for wear at bearing surface - also check for open oil passages



2. Inspect rocker arm




a. rocker arm end play .005 - .010”




b. valve stem pad




c. pushrod ball - replaceable




d. bearing surfaces




e. open oil passages





1. valve item pad





2. pushrod ball




f. seal surface



3. Rocker arm end play .007” - .016”




a. can be increased by grinding end of rocker arm



4. New rocker arm seals may bind on rocker arm causing valves to stay open (hone for 

    clearance)


E. Valve spring covers



1. Clean out oil return passages




a. carbon sludge




b. soak in strong cleaner




c. use flexible wire



2. Valve guides must be pressed out to remove covers 



3. Installation




a. check mating surfaces between upper & lower steel covers, straighten if 


    necessary




b. lower covers need to be installed with valve guides





1. intake - 2 gaskets / exhaust - 1 gasket





2. gaskets installed dry




c. use sealer on steel cover gaskets





1. hylomar





2. 3 Bond 1104


F. Valves & guides



1. Valve to guide clearance .004 - .006” / .008” max.



2. Valve stem diameter is .374 - .375”



3. Valve guides are available std, .001 & .002” OS




a. when new valve guides are pressed in they must be reamed to size


G. Valve seat



1. Valve seat is replaceable




a. remove by welding which causes seat to shrink




b. drive in to install




c. seat is harder than cast iron head but not as hard as an alloy seat




d. use same angles as other HD OHV models when refinishing seat


H. Valve springs



1. Upper collars, keepers & springs are same as Panhead, use same specs when testing



2. Lower collars different than Panhead



3. Worn springs will wear spring cover (due to bend)


I. Reassembly 



1. Reverse of disassembly




a. pay close attention when installing rocker assembly into head





1. slide in so both shafts go in evenly





2. make sure rocker covers don’t strike edge of rocker box





3. brackets on left side of head break easily so be very careful



2. Torque head bolts in a cross pattern




a. 15 ft/lbs increments



3. Adjust pushrods




a. make sure tappet being adjusted is on base circle of cam by having like valve 


    on other cylinder fully open




b. when adjusted correctly pushrod should spin freely & have no up and down 


    play



4. Make sure there are no leaks in pushrod tubes or rocker cover area, otherwise 

    efficiency of top end oil return will be reduced

IV. MISC.

A. Pinion shaft



1. 2 pc. style 1936 - 38




a. oil pump drive gear was machined on shaft 



2. 1 pc. 1939 & up




a. oil pump drive gear changed to separate piece, splined fit


B. Carburetor



1. 36 - 39 3 bolt 1 1/4”



2. 40 - 47 4 bolt large bore 1 1/2”

EARLY MODEL 

PANHEAD

I. GENERAL INFO

1. Production run from 1948 - 1965



A. 48 ONLY year MC’s came w/ springer forks 



B. 49 could still order springer forks but ONLY w/ sidecar



C. 52 foot shift came out, last of ‘E’ models



D. 53 - 55 FLE models used 74” top end, w/ 61” cams 



E. 65 ONLY year w/ electric start


2. Models



A. E, EL models had small bore & stroke = 61 cu. in.




1. ELF = still 61” w/ foot shift




2. ES, ELS = 61” sport version



B. F, FL models  had larger bore & stroke = 74 cu. in.




1. FLF = still 74” w/ foot shift




2. FS, FLS = 74” sport version




3. FLH, FLHF, FLHB, FLFB, FLB




4. FLEF = 74” top end w/ 61” cams

II. TOP END

1. Pan Covers (rocker arm covers)



A. Covers (bolts 36 in/lbs)




1. 48 chrome steel




2. 49 - 65 stainless steel 




3. 55 - 65 aluminum



B. “D”-rings




1. provide additional support for better seal




2. recognized by chamfer down & flat spot towards front




3. some used 6 screws, & others 12 screws





a. 48 - E49  no ‘D’ ring used





b. L49 - E54  thin steel plates laminated  





c. L54 - 65  thick aluminum casting, chamfered end down



C. Hardware




1. short & long for D-ring difference





a. 48 - 50 used slotted screw fasteners





b. 51 - 54 used allen or  hex head fasteners





c. 55 - 65 used hex head fasteners




2. 10 X 24 thread



D. Gaskets




1. 3 materials used





a. thin paper (black)





b. thick paper (brown 1/8”)





c. cork




2. sealant used 





a. 3 Bond 1104



E. Felt pads (used under pan covers)




1. glued to underside




2. used to reduce valve train noise 


2. Rocker arms & related parts



A. Rocker arm ratio 1.5 - 1



B. 48 Intake bushing used



C. 49 - 65 Intake oilers 




1. directs extra lube to int valve stem & tip, cause intakes are positioned @ 


    high side of cyl




2. tube has roller inside to help restrict oil flow



C. Rocker arm (nuts 12 ft/lbs)




1. copper coated areas are not surface hardened




2. same 48 - 65




3. originally pushrod socket was replaceable - part is now obsolete



D. Rocker arm bearing




1. same 48 - 65





a. top - brass





b. bottom - cast iron




2. machined as matched set




3. worn brg’s can generally be rebuilt or replaced


3. Cyl Head



A. Design & history




1. aluminum sand casting w/ bronze valve seats & head bolt insert cast in





a. ID vintage by casting date & features





b. cyl head bolts torque pattern - star (65 - 70 ft/lbs)




2. both valves 1 3/4” dia all years




3. 61 - 74 models the same




4. E48 added troth to drain off oil from int & exh




5. L48 created dam to increase int oiling




6. 49 dam removed internal int oilier added




7. 50 - 54 “Plumbers manifold”





a. int manifold nuts threaded to head





b. inserts screwed in, rivet or special bolt prevented loosening




8. 55  one year head ONLY, used “O-ring manifold”




9. 56 - 57  




10. 58 - 62 fin width increased 1” for better cooling, external oiling cast into 


      head




11. 63 - 65 ran external oilier, outside oil line





a. fins on front head changed to allow easier circuit breaker R & R




12. valves





a. exh valve rotators 52 - 58 FLH, 52 - 60 FL (pg. 81 MSSM)






1. valve different






2. retainer & keepers different






3. allowed valve rotation to reduce lead build-up & warpage




13. guides





a. 48 - 49 used steel guides int & exh - part #-48





b. 50 - Jan 31, 57 used bronze guides exh only - part #-48






c. Feb 1, 57 - 65 used new alloy steel int & exh guides - part #-48A





d. check valve guide protrusion (1.500 - 1.545”)






1. if protrusion is too much = replace valve seat or use 




    oversize valves






2. if protrusion is too little = cut valve seat depth




14. valve springs





a. 48 - 65 FL same as Knuckle





b. 48 - E55 FLH same as Knuckle









c. L55 - 65 FLH stronger set - ID by silver paint


4. Pistons, Rings, & Cyl



A. Design & history




1. Cyl





a. cast iron - 1 piece





b. base stud torque pattern - star (35- 40 ft/lbs)





c. cyl to head surface clearance .010” or less





d. check fire ring clearance .010” or less





e. standard bore






1. 61 cu. in. - 3 5/16”






2. 74 cu. in. - 3 7/16”






f. length - head gasket to base gasket surface (approx.)






1. 61 cu. in. - 5.200”

 




2. 74 cu. in. - 5.350”





g. oil feed passage - smaller hole 






1. 48 - 62 internal on right side 






2. 63 - 65 external oil lines





h. oil drain passage - larger hole






1. 48 - 52 drained into troth & breather cavity






2. 53 - 65 drained directly into cyl bore




2. Pistons





a. cast aluminum with steel strut






1. controls expansion





b. compression ratios






1. Hi - dimple on dome - 8 : 1 FLH






2. Lo - machined dome - 7.25 : 1





c. lug mounts to right upon installation





d. wrist pin 32 - 72






1. “L” lock rings mounted to pin






2. wrist pin is light press fit in piston





e. piston differences






1. ring widths






2. compression ratios








3. displacement





f. 55 - 65 FL piston, smooth dome 3/32” thick





g. 65 FLH piston, rough dome 1/16” thick




3. Piston ring designs





a. compression rings 






1. cast iron






2. chrome plated





b. oil control ring






1. ventilated 1 pc






2. U-Flex






3. different widths





c. early pistons used 4 rings per piston

III. GEARCASE


1. Pushrods and tubes



A. Pushrods (allowable bend .010” XL & .002” Big twin)




1. 48 - 52 (pg. 86 MSSM)





a. one piece with hydraulic lifter in top of rod





b. received oil from rocker arm





c. mated with solid tappet






1. tappet contained adj screw, tighten pushrod til no sideplay 




    & then go 3 full turns or 18 flats





d. all pushrods were the same length




2. 53 - 65 (pg. 117 MSSM)





a. solid pushrod with adj. nut





b. mated with hydraulic lifter unit in hollow tappet






1. adjust by tightening pushrod til tight, then go 1 1/2 turns 




    or 9 flats






2. cases changed for oil passages



B. Pushrod tubes




1. 48 - 65 uppers are same




2. 48 - 84 lowers are same




3. all four were the same length - 61 & 74 cu. in engines




4. cork seals





a. bottom:  large dia.





b. Top & middle:  small dia. (same)


2. Tappets and guides



A. Guides




1. 48 - 52:  Aluminum, no oil passages




2. 55 guides had 2 drain holes




3. 53 - 65:  Cast iron, oil passage for hydraulic lifter





a. shovelhead guides are slightly different for pushrod tube angle (note 



    P/N on casting





b. E53 used screw type bolts L53 used tapered hex head bolt




4. gaskets - 48B fits all Panheads




5. all hardware is countersunk type and automatically aligns guide to case





a. 1/4  X  24 thread  (special thread “machine pitch”)





b. types - slotted, philips, hex head




6. aftermarket brands differ





a. check for tappet centering & oil passage holes drilled



B. Tappets




1. 48 - 52:  solid - have adjusting screw & locknut




2. 53 - 84:  hollow





a. hydraulic lifter positioned inside




3. aftermarkets differ





a. check oil holes drilled & oil passages alignment





b. may hone guides or use oversize tappets, recommended to replace


3. Gearcase



A. Covers




1. Identification 





a. Note major changes






1. 48 - 53 large 11/16” pinion shaft bushing






2. 54 - 57 small 9/16” pinion shaft bushing






3. 58 - 62 5/16” holes for larger generator bolts






4. 63 - 64 fitting for outside oil lines






5. 65 no ribs otherwise same as 63 - 64






6. 66 - 69 no fitting - otherwise same as 65



B. Gears and shafts




1. Pinion gear





a. 48 - mid 51






1. slip fit on 6 splines






2. one spline larger, installs one way only






3. spring and spacer kept oil pump drive gear in position






4. loose fit caused alot of gear noise





b. 51 FL 6137 and 51 EL 6976 to 53






1. pinion shaft was machined for press fit






2. pinion shaft has 5/16” X 24 left hand thread in end for 




    KM puller / installer






3. 48 - 53 gears were same shafts differ






4. can retro to 48





c. 54 - 65






1. taper fit






2. keyed gear to shaft






3. used same puller to remove






4. special nut - left hand thread - special socket (40 ft/lbs. -            






    242 Loctite)




2. Cam (end play .001 - .005”)





a. 48 -57 used bushing in crankcase for cam





b. 58 - up used ‘Torrington’ needle brgs in case & dog ear washer





c. profiles






1. FLE & EL 48 - 52 = ID “61” or 61 cu. in.






2. FL 48 - 69 = ID “#1” or no marking wrong






3. FLH 56 - 69 = ID “H” AKA “Victory Cam”




3. Circuit breaker intermediate gear, generator idle gear (pg. 121 MSSM)





a. gears the same 36 - 69





b. lock rings used on 55 and earlier shaft - discard





c. intermediate & idler gears not changed





d. check clearance with spacers





e. shaft end screws left hand thread 54 & earlier




4. Breather gear (end play .025 - .006”)





a. 2 types






1. 48 - 49 raised thrust surface 5/16” hole






2. 50 - 65 pin used with thrust washers 5/16” hole






3. 65 - later missing 5/16” hole





b. all interchangeable





c. breather end play .001 - .005”





d. has large window and small hole - same 48 - 72





e. timed to engine rotation





f. when pistons move downward - window opens






1. blows oil from flywheel area into gearcase






2. 48 - 52 cyl. drain passages connect to breather pocket





g. when pistons move upward - window closes






1. this helps to produce a negative pressure in the flywheel 




    area which aids in cyl head draining






2. small hole opens - connects to separator hole which keeps 




    oil from collecting in breather trap area






3. screen & separator help reduce oil carryover & prevent 




    contaminants from entering engine




5. Oil pump





a. design and function






1. all are gear type pumps






2. thin gears - feed, & go towards motor






3. thick gears - return





b. 48 only - governor model, centrifugal valve reduced oil flow @ idle 



    be directing oil  flow to gearcase; @ mid & high RPM valve closed 



    oil flow & pressure then were increased (pg 90 MSSM)






1. had 2 holes in mid-plate





c. 49 only, no governor, blank cover remained (non-machined 



    governor cover)






1. had 1 hole in mid-plate





d. 50 - E52 governor casting replaced by flat aluminum cover





e. L52 - L62 pressure regulator changed to non adj. type & retros to 48





f. L62 - 64 idler shaft diameter increased, retros to 48





g. 65 - 67 added pipe for primary chain oilier





h. 68 - 72 went to aluminum pump, & gear thickness increased





i. drive gear






1. spiral gear * 39 - 53 = 5 tooth, splined







       * 54 - 73 = 5 tooth, keyed






2. pump gear - same 39 - 72



*NOTE* Always replace check ball, keyways, c-clips, & gaskets whenever oil pump 

                 comes apart

IV. LUBRICATION SYSTEM

1. Feed system:  function



A. Oil is gravity fed from oil tank to feed nipple on pump cover or pump body




1. oil is supplied to feed gears (thin set), check valve & PRV before going into 


    gearcase



B. The check valve prevents tank drain down when the engine is not running



C. When the engine starts oil is forced past the check valve to various passages in the 

     engine



D. Oil flow




1. 48 - 54:  these motors have a passage connected to feed gear chamber that 


    feeds topend directly before passing check valve. Topend includes cyl heads, 


    and rocker arms. This oil path is considered unregulated (pg. 61 MSSM)




2. 48 governor model - a centrifugal valve bleeds off oil pressure into gear case 


    @ idle & closes to provide full pressure @ mid to high RPM (pg. 97 MSSM)




3. L52 up:  tappet screen - oil going to topend and tappet guides first goes thru 


    screen, still unregulated topend oil pressure





a. L52 - 62 used combination tappet screen & check valve which 



    prevented topend drain down, still unregulated topend oil pressure





b. 63 - 65 only oil going to lifters passed thru screen




4. 55 up:  oil flows from pump into crankcase where it splits to tappet screen, 


    lifters and topend then thru gearcase cover to lowerend




5. 63 - 65:  oil flows from pump to tappet screen and lifters, splits to feed 


    lowerend and topend thru external oil line




6. Lowerend:  case passage connects to gearcase cover which directs oil to a 


    hole in the side of the pinion bushing. On every revolution a squirt of oil 


    travels through the pinion shaft, flywheel and crankpin to lubricate the rod 


    bearings, ect.





a. 53 changed location of hydraulic oil passages, added 2 more for 



    tappet & 2 going up cyls





b. 55 - 62 top end regulated






1. some thru tappet screen & up






2. some thru pinion to gearcase cover & then to cams





c. 63 - 65 still regulated, but now thru check valve straight to tappets 



    & thru pinion up 2 tubes to the topend




7. Splash & dip:  main brgs, pistons, rod bushings, cam, gears & bushings




8. bypass: tappets to topend allowing oil up thru cyls lubing rocker arms &     


    bushings




9. pressure regulator valve (PRV):  as pressure increases, PRV opens & directs 


    excess oil to gearcase, some goes over to primary side





a. 48 - E52  regulating valve was adjustable






1. set adjusting screw 3/8” inset from lip end of pump





b. 52 - 61 used acorn nut over PRV (non-adj) & retros back to 48





c. 62 - 64 changed dia. of idler shaft from 5/16” to 3/8”





d. 65 - 67 (elect start) cast iron body added separate line to primary





e. 68 - * aluminum body, went to larger gears for volume 


4. Return System:  function



A. Top end drainage




1. Oil drains thru cyl. heads and cyls (pg. 62 & 63 MSSM)





a. 48 - 52:  drains down near exh side of cyl, down cyl passage to troth 



    passage in case, directs cyl drainage to breather dam pocket 






1. some down push tubes back into gearcase, when piston is 




    down breather window opens pushing oil thru breather trap 




    & trap pipe






2. pistons up stroke, neg. pressure is created in gearcase, 




    misting any oil left in breather trap, vacuuming back to 




    breather (peep hole drilled into breather)






3. escape passage under pump shaft & pinion shaft routes oil 




    back thru scavenge gears & to oil tank, tank is vented w/ 




    tube going to gearcase to prevent over returning to tank 





b. 53 up:  eliminating the troth in the cases, cross drilled cyls so oil 



    drains thru cyl onto cyl walls & into case




2. Oil drains thru pushrod tubes (minimal)





a. 48 - 52:  aluminum tappet guides had groove





b. 53 - E55:  tappet guide had 2 small holes





c. L55 up:  tappet guide had 1 small hole



B. Oil collects in flywheel area and gearcase



C. Flywheel throw oil into breather pocket



D. Breather valve transfers oil to gearcase



E. Breather screen separates air & oil



F. Oil @ bottom of gearcase, picked up by return side of pump & sent back to oil tank 




1. some models had external oil filter


5. Vent system: crankcase & oil tank are vented to each other, so oil can return & gravity feed 
   
    unrestricted, preventing pressures or vacuums in tank 


6. Breather system



A. Transfers oil from flywheel area to gearcase



B. Uses separator hole to keep breather trap dry



C. Breather pipe




1. 36 - 64  used special stud & pipe directs vapors & oil from adjustable 


    primary oilier screw to chain





a. 58 - 63  stud & nipple changed, rubber valve





b. 64  same as 57 & earlier




2. 65 breather pipe was steel tube which exits to atmosphere, w/ hose going to 


    sealed aluminum primary & added “T” to primary hose going to tank



D. 65 enclosed aluminum primary




1. primary chain oil line connected to pipe on oil pump. pipe connects to bypass 


    oil relief valve




2. primary cover is vented to eng & oil tank




3. return line connects to rear of cover & long fitting on case





a. breather window opens long passage in breather bore @ 7:00 to 



    suck oil out of primary (neg. & pos. pressures)

V. LOWEREND

1. Design & history (handout)



A. Right side




1. pinion shaft





a. 39 - E51  6 spline, slip fit pinion gear, 11/16” dia. shaft end





b. L51 - 53  6 spline, press fit pinion gear, 11/16” dia. shaft end had 



    threaded end for pinion gear tool (retros to 39)





c. 54  woodruff key, tapered fit pinion gear, 9/16” dia. shaft end





d. 55 -57   same as 54 except used lock ring groove to position brg set, 



    1” dia. @ main brg, 9/16” dia. shaft end





e. 58 - E81  1.250” dia. @ main brg, tapered fit pinion gear, 9/16” dia. 



    shaft end




2. pinion brg





a. 37 - E53 had 1 row of   .600” length X .250” dia. rollers





b. L53 - E54 had 2 rows of .270” length X .250” dia. rollers





c. L54 had 2 rows of .360” length X .250” dia. rollers 






1. retros to earlier models





d. 55 - 57 had 1 row of   .800” length X .1875” dia. rollers






1. same as ‘K’ models & sportsters





e. 58 - 87 had 2 rows of .490” length X .250” dia. rollers




3. right side case race ID





a. 39 - 54   1.500” ID, early ones had retaining rings in race





b. 55 - 57   1.375” ID, early ones had retaining rings in shaft





c. 58 - 84   1.750” ID




4. right side flywheel





a. FL - 3 31/32” stroke - same as 41 - E81, some interchangeable





b. EL - 3 1/2” stroke - same as 41 - 52, all interchangeable






1. smaller nut used & relief cut goes under washer




5. right side case changes





a. 48 - 52






1. oil passage - lifters feed from rocker arm, unregulated oil 




    to top end






2. oil drained into breather






3. tappet screen added in L52





b. 53 - 54






1. oil passage - oil passages to tappet guides, unregulated oil 




    to topend & lifters






2. oil drained into cyl bore





c. 55 - 57






1. oil passage - deleted unregulated topend oil passages from 




    feed gears 






2. pinion race changed to 1.375” ID





d. 58 - 62






1. cam shaft needle brg






2. pinion race changed to 1.750” ID





e. 63 - 64






1. oil passage for outside oil line to topend





f. 65






1. same as 63 - 64 but has hole & fitting for primary oil 




    return in breather bore 



B. Left side




1. sprocket shaft





a. 30 - 54 had 1” dia. brg surface & used on all Big Twins 61, 74, &





    80 cu. in. engines





b. 55 was 1st year w/ Timken brg, 1 1/4” shoulderless brgs





c. 56 - 64 still 1 1/4” Timken brg, but w/ shoulder for brg location on 



    flywheel





d. 65 - 69 same as previous, except longer shaft for electric start




2. left side brgs & seals





a. 30 - 54 had 2 rows of straight roller - .250” X .490” w/ cages facing 



    each other w/ washer between & used on all Big Twins 61, 74, & 





    80 cu. in. engines






1. no seal used, only brg end collar





b. 55 - 68 had Timken brg assy






1. has 2 tapered brgs & races






2. outer spacer - all same thickness






3. inner spacer - variable thickness to set brg clearance 




    (flywheel endplay) normally pre-set @ factory






4. no seal, spacer is grooved to spin oil back, aftermarkets 




    available




3. left side case races





a. 30 - 54 - straight bearing race





b. 55 - 68 - races are part of bearing assy.




4. left side flywheel





a. displacement difference 






1. EL:  3 1/2” stroke - 41 - 52






2. FL:  3 31/32” stroke - 41 - 80





b. 41 - 54 used straight bearing motor,  pin for flywheel shims





c. 55 used Timken bearing, only year w/ boss machined for brg 



    location





d. 55 - 69 Timken brg assy






1. small taper and keyway for sprocket shaft






2. during these years different timing marks were used for     




    advance & retard and front & rear cyl timing




5. left side case





a. 48 - 52 straight roller main brg & topend oil drains into breather 



    thru troth on cyl base





b. 53 - 54  had straight roller main brgs & troth deleted for topend oil 



    drainage into breather





c. 55 - 62 used Timken bearing main





d. 63 - 64 made changes to primary case 





e. 65 had changed to an aluminum primary



C. Crankshaft end play (.0005” - .006”)



D. Rods and crankpin




1. Crankpin





a. EL 40 - 52 small taper and step 1 1/4”





b. FL 41 - E81 large taper, no step 1 1/4”




2. Connecting rods





a. 36 - 73 EL & FL same





b. “Long” rods, .030” longer than 74 & up rods





c. 74 & later rods .030” shorter

PANHEAD CYL HEADS & CYL

 IDENTIFICATION

I. 1948 - 49 casting # 119-48 front, 119-482 rear


A. casting date plate near casting numbers



1. 7 cooling fins on side



2. 6 cooling fins on top, under pan covers



3. plugged casting hole near exhaust port



4. plumbers style intake manifold



5. internal oil feed passages



6. 12 screw holes for pan covers

II. 1950 - 54 casting # 119-50 front, 119-501 rear

A. casting date plate near casting numbers



1. 7 cooling fins on side



2. 6 cooling fins on top, under pan covers



3. casting holes near exh port, no longer there, been cast over



4. plumbers style intake manifold



5. internal oil feed passages



6. 12 screw holes for pan covers

III. 1955 casting # 16704-55 front, 16705-55 rear

A. casting date plate near casting numbers



1. 7 cooling fins on side



2. 6 cooling fins under top, pan cover



3. o-ring style intake manifold



4. 6 screw holes for pan covers



5. rough cast intake port 


B. FLH models same as above, except polished intake ports

IV. 1956 - 57 casting # 16700-56 front, 16701-56 rear

A. casting date plate near casting numbers



1. 7 cooling fins on side



2. 9 cooling fins on top, under pan covers



3. o-ring style intake manifold



4. 12 screw holes for pan covers



5. rough cast @ intake ports



6. internal oil feed passages


B. FLH models same as above, except polished intake ports

V. 1958 - 62 casting # same as 56 - 57 cyl heads

A. casting date plate near casting numbers



1. increased fin thickness 1/8” @ tip



2. increased side fin width as much as 1” in some areas



3. 7 cooling fins on side



4. 9 cooling fins on top, under pan covers




5. o-ring style intake manifold



6. 12 screw holes for pan covers



7. rough cast @ intake ports



8. intake oil feed passages


B. FLH models same as above, except polished intake ports thru 1960

VI. 1963 - 65 casting # still same as 56 - 57 cyl heads

A. casting date plates unchanged



1. fins remain same



2. casting modified for external oil lines



3. relief cast into front head for circuit breaker removal



4. rough cast intake ports
Harley Davidson - Early Model
45 cu. in.

I. GENERAL INFORMATION

1. Eng. specs.



A. 45 cu. in. side valve - 2 3/4” bore, 3 3/16” stroke



B. 45 cu. in. ran from 1929 - 1973



C. 1929 - 36 was modern 45



D. 1936 - 69 was most common 


2. General chassis



A. single down tube frame



B. “I” beam style front fork thru 1939



C. 40 - 52 tubular front fork, similar to Big Twin up to 1948



D. 3-speed, hand shift transmission


3. Production run



A. 1929 - 31 solo models




1. D, DL sport models




2. DLD hi-comp models




3. re-designed in 1932



B. 1932 - 36 solo street models




1. R, RL sport models




2. RLD sportier lo-comp models




3. RLDR hi-comp models




4. RS sidecar 



C. 1930 - 36  V models




2. V, VC, VL, VD standard




3. VLD, VDS competition models




4. VFDS  foot shift, deluxe, sport package





a. 74 cu. in. 





b. not all models ran all years




5. VLH, VHS 1936 ONLY





a. 80 cu. in.



D. 1937 - 48 U models




1. U, UL, & US standard models





a. 74 cu. in.



E. 1937 - 42 




1. UH, UHS, & ULH competition models





a. 80 cu. in. 



F. 1937 - 52 & 52 - 68 solo street models




1. W, WL, WLD, & WLDD (1939 ONLY)




2. WLDR (1941 ONLY)




3. WLA, & WLC American/Canadian military models




4. 1937 - 40 WLDR competition models (special order)




5. 1941 - 51 WR competition ONLY (special order)



G. 1952 - 68 K models




1. 1952 - 56 K, KH side valve, foot shift street model




2. 1954 - 68 KRK, KRTT, KRHTT, KR competition models 




H. 1932 - 74  3 wheel servi-car models (HD trade name)




1. G, GD, GDT lo-comp 3 wheel   




2. GA Army model




3. GE electric start model



I. 1930 - 48 Big Twin
II. CYL HEAD 


1. Cast Iron heads 



A. “Flat Head”




1. various compression ratios available



B. Part # -31  1937 - 39 all eng. & optional for 1940 -41 solo models




1. 1946 - later special order for solo models




2. 18 mm spark plug hole: 1937 - 52




3. 1929 - 35 had 7 studs @




4. 1937 - 50 had 8 studs @ 3/8”



C. Part # -51  1951 - 52 




1. cast iron heads




2. stud holes 7/16” head bolt changed




3. 1951 - 52   5.5 eng. displacement



D. Head stamped 




1. 1937 - 40   4.5 eng displacement WLD models

 


2. 1937 - 44   5.5 eng displacement WL models & some 1945 -50 models




3. 1937 - 40   6.0 eng displacement all G & some W models


2. Aluminum heads



A. first used on 1939 WLDD 



B. then on 1940 & later WLD & WLDR



C. all military WLA & WLC models



D. 1946 & later WL solo models



E. all competition WLDR & WR 1939 & later


3. Cyl head combustion pockets



A. volume in cu. inches



B. ID which type of head design you have




1. cast iron heads marked on underside in cubic inches




2. aluminum heads marked on edge of right side in comp. ratio



C. Run matched volumes ONLY



D. Factory tolerance +/- .2 cu. in. on pocket volume



E. Best street comp ratio is 5 - 1




1. WR racing model was 6:25 - 1

III. HEAD GASKETS

1. Gasket designs



A. Copper



B. Asbestos



C. none


2. Part # -36:  copper material



A. best application for cast iron heads


3. Part # -39:  composition material (steelbestos or corbestos)



A. best application for aluminum heads



B. can be used w/ cast iron

IV. VALVE GUIDE

1. Material - Nodular iron


2. Part # -32:  fits all (int & exh) 1932 - 40  




A. ID feature - wide spool


3. Part # -41:  fits all (int & exh) 1941 & later




A. ID feature - narrow spool


4. 3 sizes - STD., + .001”, & + .002” O.S. & O.D.

V. VALVE SPRING 


1. All engines use a single coil spring int & exh 1929 & up


2. 1932 - 40



A. Part # -32:  single spring




1. int & exh




2. free length 2 3/16”




3. 50/60 lbs @ 1 7/8” compression


3. 1941 - later



A. Part # -41:  single spring




1. int & exh




2. free length 2 19/32”




3. 90/105 lbs @ 1 7/8’ compression


4. If free length is 1/8” less than spec. or poundage is below spec., replace spring

VI. VALVE SPRING COVERS

1. 45’s have screw on type


2. Big twin’s use spring loaded type


3. Part # -31:  Lower valve spring covers - 1932 & later


4. Part # -31: Upper valve spring covers - 1932 - 40



A. Design feature - short - O.A.L. approx. 1 17/32”


5. Part # -41:  Upper valve spring covers - 1941 & later



A. Design feature - long - O.A.L. approx. 1 31/32”




1. used with part # -41 valve spring & part # -41 valve guides

VII. VALVES

1. Int valve:  18070-32 used 1932 & up on all W & G models



A. 1 5/8” dia. - 5.540 O.A.L.


2. Exh valve:  18080-32 used 1932 & up on all W & G models



A. 1 5/8” dia. - 5.540 O.A.L.


3. Valve stem diameter .339 - .340 int & exh


4. Valve stem to valve guide clearance:  .0035 - .0055 int & exh


5. Valve lash spec., cold



A. Int .004 - .005”



B. Exh .006 - .007”

VIII. CYLINDERS


1. Material - cast iron - all models, all year engines


2.1930 - 34  taper ground bore


3. 1935 - 74 straight bore


4. Part # -36:  used 1936 - 50



A. features




1. 8 studs in cyl




2. cast iron heads




3. “Y” type manifold




4. irregular fin profile


5. Part # -40:  used 1940 - 46



A. features




1. w/out studs




2. aluminum heads




3. 1940 - 46 WLD eng




4. “Y” type manifold




5. smooth fin profile


6. Part # -40M:  used 1940 - 43



A. features




1. w/out studs




2. aluminum heads




3. “Y” type manifold




4. irregular fin profile


7. Part # -40A:  used 1946 - 52



A. features




1. w/out studs




2. aluminum heads or part # -51 cast iron heads




3. “Y” type manifold




4. irregular fin profile




5. supersedes part # -40 or -40M cyl for 1946 & later WL models

IX. PISTONS & RINGS 


1. Pistons



A. Cast iron VC models



B. Aluminum & dow metal 1930 - 34



C. All aluminum 1935 - 74



D. 2 styles used




1. tapered cam-ground w/ horizontal slot




2. cam-ground w/ “T” slot




3. O.S. avail to + .070 aftermarket




4. O.S. marked on top of piston


2. Piston rings



A. Part # -38:  ring set used in solo eng




1. cast iron 3/32” compression ring




2. cast iron channel 1/8” oil control ring



B. Part # -40:  ring set used on G model eng




1. cast iron 3/32” compression ring




2. cast iron slotted channel 1/8” oil control ring



C. Part # -52A:  ring set used 1956 & later G models



D. Part # -55:  ring set deletes in 1955, cyl wall wear & seal problem


3. Piston pins



A. Part # -32:  pin used 1932 - 55




1. had “L” type lock ring



B. Part # -52:  pin used 1956 & later




1. had “spirolox” clip

X. GEAR CASE

1. General info



A. Cam end play specs .035”




1. #2 cam is important for timing (circuit breaker)




2. #1 cam is important for oil pump feed & scavenge 



B. 4 individual cam gears 



C. Cams are numbered in such: #1 = rear cyl exh, #2 = rear cyl int, #3 = front cyl int, 

     and #4 = front exh (stamped on cam)



D. Rear exh cam or #1 cam drives oil feed pump




1. lubes gear train from by-pass sump on 1938 & later (S.V. Big Twin)



E. Rear int cam or #2 cam drives ign circuit breaker



F. Scavenger or oil return pump breather, driven by spiral gear on pinion shaft



G. Cam gears are timed to spur gear (pinion) on pinion shaft




1. pinion gear & oil pump drive gear splined


2. Gear Case Cover



A. 1937 - 57 used 1/4” bolt for generator & taller tower on #2 cam bushing




1. Part # -37: fits all W & G models 1937 - 52 and 1952 & later generator 


    model servi-cars



B. 1958 used 5/16” bolt for generator & shorter tower on #2 cam bushing




1. to retro fit must change #2 cam & bushing


3. Tappets (same all models)



A. Part # -29: tappet (4) roller/bushing type fits all side valve twins 1929 & up




1. roller & bushing updated to needle roller in 1947


4. Tappet Guides



A. Part # -30:  front tappet guides



B. Part # -30:  rear tappet guides 



C. 1930 & later will fit all side valve twins



D. 1939 - 48 Big Twin front cyl unique




1. all others same for same cyl




2. set up for screw or clip cover depending on year


5. Tappet Covers



A. Screw type




1. 1930 - 38 Big Twin




2. 1931 - 74 Flathead 45 cu. in.



B. Clip type




1. 1939 - 48 Big Twin


6. Cam Gears


A. 1937 - 52 some gears stamped #1, 2, 3, 4 & some were not



B. 1952 - 74 all gears were stamped #1, 2, 3, 4




1. cam #1 drives gear pump & slings oil




2. cam #2 drives circuit breaker & cam #1




3. cam #3 drives #4




4. cam #4 drives generator & idler gear




5. pinion gear drives #2 cam



6. oil pump spiral gear drives oil return pump




a. breather on oil pump must be timed (see breather)


C. Idler gear shaft




1. all cams & idler shaft ride on bushings




2. cam shaft #1 - step reamer used (outside in)




3. cam shaft #2 - 2 piece reamer ( ream inwards, add step & ream)




4. cam shafts #3 & #4 - use smaller of the 2-piece reamer
XI. OIL FEED PUMP

1. General info



A. Vane type pump



B. Used on the following HD side valve engines:




1. 45 cu. in. W series




2. 74 cu. in. U series




3. 80 cu. in. UH series



C. feed pump 




1. 1930 - 36 driven off # 4 cam




2. 1937 - 74 driven off #1 cam




3. “K” models integral w/ scavenge pump (see scavenge)



D. 2 versions




1. Part # -37:  all side valve engines 1937 - 40 & 50 & later servi - car only




2. Part # -41:  all 45 cu. in. engines (solo) 1941 - 1952, all 74 & 80 S.V. 1941 - 


    1948 all servi - cars 1941 - 49




3. 1950’s  - G models kept #-37 & W models kept #-41




4. Features





a. part # -37:  full flow design





b. part # -41:  utilizes centrifugal governor to reduce oil pressure / flow 



    @ idle & low rpm only

XII. SCAVENGER PUMP / BREATHER VALVE UNIT

1. General info



A. Crankcase rotary breather valve is an integral part of the scavenger pump (oil return)



B. Spiral gear on pinion shaft drives the rotary valve which drives the scavenger pump 

    gears




1. scavenge pump driven off pinion shaft





a. 1937 -74 U, W, G models






1. integral w/ breather





b. 1952 - 68 K models






1. integral w/ feed pump & rotary breather



C. Rotary breather valve is timed to crank assembly 



D. Scavenger pump covers - 2 styles




1. part # -37:  for solo use




2. part # -38:  has orifice & needle valve for rear chain oilier - servi-car only 


    1938 & up




3. rear chain oilers were used on WLA military models




4. 2 styles of adjustable needles



E. Scavenger pump screen




1. protects scavenger pump




2. fits machined 1939 & later cases only



F. Breather




1. 1930 - 36





a. not timed




2. 1937 - 74





a. timed rotary breather valve





b. integral w/ scavenge pump

XIII. OIL FEED SYSTEM - SIDE VALVE ENGINES

1. 1937 & later W & G models & 1937 - 48 Big Twins



A. Oil is gravity fed to the feed pump vane chamber 



B. As pressure increases, passage connected to vane chamber directs oil past check 

     valve & into gear case cover, which directs oil to a hole in the side of  pinion bushing



C. Every rev, squirt of oil travels thru pinion shaft, flywheel, crank pin to lube the rod 

     brg



D. Splash & spray mist:  main brg, pistons, rod bushings, cam gears, tappets & bushings



E. Pressure control, part # -37 style pump - as pressure increases the pressure regulator 

    valve opens to direct excess oil pressure to crankcase/gearcase collection sump below 

    #1 cam gear



F. Pressure control, part # -41 style pump with centrifugal governor valve - pump has 

    second check ball and passage from centrifugal governor valve. As pressure increases, 

    both check valves open. The lower check valve is in the same position and performs 

    the same function as the -37 pump


2. #-37 feed sys 



A. oil thru input area into rotor, spun around & carried thru psi switch, 

    

      then to check valve which prevents “oil drain down” from check valve to adjustment 

      screw under cap screw, adj 3/8” from lip of cap, then to small troth in cam 


      cover to case & back to cam cover, then some models went to needle valve & carried 

      to primary side or to dam in cam area & slung by # 1 cam


3. #-41 feed sys



A. oil thru input area into rotor, spun around & carried past psi switch to check valve 

     (oil drain down) from that passage to check valve & to adjustment screw / screw cap 

     & PRV (pressure regulator valve) & some to governor & gov. check valve & above 

     the PRV check ball



B. acts as by-pass & rotor can shut off governor @ low rpm to prevent over oiling





1. 1941 - 52 solo used #-41




2. 1941 - 48 Big Twin used #-41




3. 1941 - 49 servi-car used #-41




4. 1950 - 73 back to #-37 on G models




5. 1950 - 52 back to #-41 on W models & 1952 on K models

XIV. CRANKCASE BREATHER GEAR

1. 1937 & later W & G models & 1937 - 48 Big Twins



A. Timed to crank rotation to vent positive crankcase pressure into gearcase



B. Has 2 large windows



C. When pistons move downward a window opens




1. oil & atmosphere is blown from flywheel area up into gear case



D. When pistons move upwards, window is closed




1. Negative pressure produced in flywheel area aids in removing oil from 


    tappets & from breather pocket in gear case cover



E. Screen prevents contaminants from entering & damaging breather gear & gearcase 

    components


2. Breather flow path thru gearcase



A. Positive pressure admitted into gearcase & vents thru holes in oil slinger on generator 

     drive gear




1. rotary action throws off oil




2. allowing pressure only to pass thru holes



B. Pressure passes thru slinger into breather pocket in the gearcase cover






1. breather pocket has a one-way valve


3. Negative crankcase pressure removes any oil from breather pocket thru one-way valve


4. Breather valve catches flywheel slung oil from flywheel scrapper into dam 



A. breather window opens to pick up oil & puts oil back to gearcase



B. gearcase screen filters the return pump oil from sump as well as raised port (floor) in 

     sump

5. Crankcase relief pipe has one way valve, putting oil back into gearcase thru small hole & eng 
    pressures changing (neg. pressure builds on up stroke breather window closes)
XV. OIL RETURN SYSTEM

1. 1937 & later W & G models and 1937 - 48 Big Twins



A. Return oil drains to bottom of gearcase



B. Flows thru dome screen & drains to sump below gearcase



C. Sump has raised port (floor) to prevent “FINES” from feeding into the return pump




1. Finds are contaminants



D. Return pump is gear type



E. Returns oil to top of oil tank

XVI. CRANKCASE / FLYWHEELS   


1. Crankcases



A. features




1. 1937 - 38     * no oil dam, no breather screen, used blind pinion 



     race w/ large shoulder (unsizable) & raised floor





2. 1938 - later * oil dam under #1 cam gear 




3. 1937 - 39     * crankcases machined to accept screen for breather valve, 


    baffles used under both pistons





a. female conrod went towards the front cyl 

 


4. 1940 - later * removed baffle under rear piston





a. male conrod went towards the front cyl  



B. Changes




1. 1937 - 38 blind pinion race w/ large shoulder (unsizeable)




2. 1939 - 57 changed insert press for races / open races




3. 1954 - 57 bolt hold pinion race




4. 1958 - 63 holes drilled for generator bolts, saddle & clamp removed




5. 1964 - later moved primary bolts around 





C. Service procedures




1. protect mating surface




2. clean return sump in right case half





a. remove sump screen, if necessary




3. clean gearcase breather passage in right case half




4. clean all passages, breather, tappet lube & vent ports, and chain oilier in 


    right case half 




5. clean crankcase, drain passage & front chain oilier in left case


2. Flywheel Assembly



A. Features (basically same as 36 - 53 Big Twin)




1. 1937 - 39 male conrod goes to rear cyl

 


2. 1940 up male conrod goes to front cyl





a. can update by removing crankcase baffles under rear cyl




3. 1978 - 80 flywheel bolts used locktabs




4. 1981 changed to locktite




5. sprocket side has 2 rows of brgs w/ open side of cage facing away from 


    flywheel




6. pinion side may have single or double row of brgs, still w/ open side of cage 


    facing away from flywheel



B. Service procedures




1. shimming





a. must be centered w/in 1 shim size (increments of .004”)




2. endplay adjusted thru flywheel thrust washers





a. washer should be equal thickness left to right





b. replace washers which are grooved deeper than .005”




3. rods are rebuildable





a. bushings & races can be replaced & resized




4. pinion & sprocket shaft clearance are adjusted thru:





a. resizing case races to + .0002” out of round





b. fit oversize brgs for the correct clearance



C. Crankshaft 




1. check endplay w/ dial indicator, mounted to case bolt hole





a. endplay specs .012 - .014”




2. removal steps:





a. top 2 caps





b. star pattern on remaining 5 bolts




3. assembling steps





a. use 3 bond 1104, gray color, used to seal crankcase halves together





b. bottom 2 studs ( acting as dowel pins in aligning case halves)





c. top center bolt, then left bolt & right bolt





d. last put in top 2 caps



D. Crankpins




1. 1936 - earlier * crankpin oil holes alignment 




2. 1937 - 46 * crankpins changed non-retro to 1936 & earlier




3. formula for loose bearings





a.     race ID (smallest)





    -  shaft OD (largest)




        difference





    -  desired clearance




        2 brg’s divided by 2 = 1 brg







            -  standard brg









O.S. or U.S.




4. determine clearance





a.     race ID





     - shaft OD




       difference




     - 2 brg’s




       current clearance




5. drop method





a. start w/ smallest brg’s in plug & drop shaft thru, continue dropping 



    as you increase brgs, til find a tight one, then back up 2 brg sizes   
XVII. CIRCUIT BREAKER

1. Function



A. Referred to as a timer



B. Operates with a double lead ignition coil




1. wasted spark concept



C. 3 models used from 1937 - 52




1. part # -37:  has insulated pivot post for part # -30A breaker points & unit has 


    a side mount vertical post to move timer to advance/retard positions




2. part # -47:  has insulated pivot post for part # -30A breaker points & unit has 


    a side mount horizontal post to move timer to advance/retard positions




3. part # -49:  has brass pivot post for part # -48 breaker points & has side 


    mount horizontal post to move timer to advance/retard position


2. Points



A. 1937 - 46 used 2 piece points ID by coil springs & spark control bracket (advancer 

     bracket) on #3 tappet block, adjusted w/ band & screw 




B. 1948 - 48 used 2 piece points ID by bolt thru underbody, adjusted by backing out 

     bolt & adjust body w/ band aligned to cover mark




C. 1949 - up used new point system, adjusted same as 1947-48


3. Service



A. Clean all components thoroughly



B. Inspect timer base for excessive wear




1. end play - drive gear to housing max .005”





a. excess of .005” will cause erratic ignition timing




2. adjust gap between gear & housing with part # 6320 timer shaft washer(s)




3. shaft to housing bushing clearance spec. .0015”



C. Timer head to timer base fit




1. must be free turning (not loose)




2. excessive looseness will affect points gap setting



D. Use light film of white grease between contact surfaces of head & base when 

     assembling



E. Always use new gasket between housing & gearcase cover

XVIII. CARBURETORS & MANIFOLDS

1. Carbs



A. WL solo engines 1937 - 52




1. 1 1/4” - 3 bolt pattern “Linkert” carbs




2. M series - 2, 21, 31, 41, 51, 52 & 54





a. M - 54 introduced in 1951





b. fixed hi-speed jut with fine adjustment needle




3. Venturi size





a. 1 1/16” venturi give best throttle & performance response



B. W & G engines - servi car use




1. 1” - 3 bolt patter “Linkert” carbs





a. special for servi car only




2. venturi size





a. 7/8” venturi perform best



C. Military models 




1. 1 1/4” - 3 bolt pattern “Linkert” carbs




2. M series - 64, 65, 84, 88, 90, 97 & 641





a. fixed hi-speed jet





b. service adjustment only




3. M - 641 has earlier adjustable hi-speed needle



D. More on carburation in CARB outline


2. Intake Manifolds



A. All are “Y” type



B. 3 versions 




1. 3 - bolt pattern - ID matches 1 1/4” “Linkerts” - solo models part # 


    27011-36




2. 3 - bolt pattern - ID matches 1” “Linkerts” - servi-car models part # 


    27010-36

 


3. 4 - bolt pattern - ID matches 1 1/2” carbs - competition use only





a. fits only WR cyl

FLATHEAD 45 CU. IN. 

ENGINE  DISASSY

TOP END DISASSY 


1. Remove spark plugs


2. Loosen head bolts / nuts in criss- cross pattern & remove


3. Carefully remove cyl head - protect gasket surface DONT hit & DONT pry as aluminum fins 
    break easily


4. Remove “dirt” from around cyl bases & upper & lower joints of each valve cover


5. Loosen & lift lower valve covers to expose tappet adjustment screws


6. Rotate eng to TDC of front cyl compression stroke & remove front cyl base nuts


7. Plug case hole with rag when cyl is lifted from crankcase



A. Use stud protectors to prevent piston damage


8. Remove lock ring from piston pin & remove piston & ID (front-rear) & note direction


9. Hold con rod & carefully rotate eng to TDC of rear comp stroke & repeat #6, #7, & #8

             10. Use valve spring compressor & remove keepers, collars, springs & covers

             11. Remove valves - ID original position

CYL HEAD SERVICE


1. Cast iron



A. Carefully clean gasket contact area & remove all carbon



B. Use medium grit (100) sand paper & good flat surfaced plate, scour gasket surface to 

     clean up. Follow with 400 grit to smooth



C. 1950 & earlier - be sure area around base of head studs on cyl is clean - no rust,  no 

     scale, no carbon on gasket contact surface



D. Use fresh head gasket & assemble dry



E. Torque nuts / bolts in 15 ft/lbs increments to 65 ft/lbs max. start at top motor mount, 

     use crisscross pattern from center out


2. Aluminum Heads



A. Carefully clean gasket surface & remove carbon. Do not scratch or gouge




1. bead blasting is recommended for cleaning




2. alternate on heavily carboned heads is to use Hydro-Seal tank




3. look for cracks



B. Use 400 grit wet/dry paper & good flat surface plate & scour flat




1. use composition head gaskets for best seal corbestos or steelbestos




2. a light coat of copper-coated on contact surfaces can aid in solving sealing 


    problems


3. Torque head bolts in 15 ft/lbs increments to 65 ft/lbs max. start @ top motor mount, using 
 
    criss-cross pattern from center out

CYLS


1. Bore wear



A. Measure bore in @ least 6 locations, top, middle, & bottom  & 90 degrees apart


1. max. wear .002



B. Piston to cyl clearance (see piston sections)


2. Valve seats



A. Integral to cyl - cast iron



B. Valve seats are machined into cyl casting, 1 angle




1. standard service procedure is to cut 3 angles w/ 46 degrees seat



C. Badly worn seats should be replaced




1. process requires machining a counter bore & installing an alloy seat ring


3. Valve guides



A. max. wear .003”



B. max. stem to guide clearance:  .008”



C. Replacement procedure




1. press out old guide




2. clean & measure guide bore in cyl



D. Select new valve guide to achieve .0005” to .001” interference fit



E. Ream guide to a stem to guide fit of .0035” - .055”


4. Piston/Ring service



A. Use 29A P.N. with cast iron rings - best application for solo use




1. piston to cyl clearance determined by measuring piston on skirt bottom & 


    compare to cyl ID





a. ideal clearance:  .0015 - .0025”





b. max. clearance - .006”



B. “T” slot pistons




1. Tee slot must face forward




2. Piston pin has light hand press fit in piston





a. Do not use piston pin installer





b. will distort &/or crack “T” slot





c. warm piston with torch to expand


5. Misc.



A. Head bolt interference




1. Head bolts require hole depth of 1 1/16”



B. Some - 40M P.N. cyl are 31/32”




1. Requires .095” washer to prevent bolt from bottoming

GEARCASE


1. Disassy



A. Remove circuit breaker



B. Remove oil feed pump from gear case cover



C. Remove tappet guides from crankcase




1. heat area around tappet guide if needed




2. use tappet guide puller to remove


2. Inspect



A. tappet return (6 second hold / spring back)




1. tappet guide press fit into case is .0005” - .001”



B. Measure each cam gears endplay & record




1. tolerance - free running to .005” max.


3. Disassy (cont.)



A. Remove all screws (count) from gear case cover




1. keep cover straight while removing



B. Do not mix cam shaft end play shims (keep w/ each cam gear)



C. Remove pinion & breather gears



D. Remove scavenger pump assy & screen (1939 & later cases)


4. Service



A. Cam gears




1. measure both ends of cam shaft & replace if worn .001”





a. front exh cam #4 .687” both ends





b. front int cam #3 .687” both ends





c. rear int cam #2 .687” crankcase end 1.1242 cover end





d. rear exh cam #1 .687” crankcase end .7805” cover end



B. Cam gear shaft bushings




1. .0005” - .001”




2. Max. wear .002”




3. Cam gear bushings on crankcase side are line reamed 11/16” = .6875” 


4. Front cyl int & exh on cover side are line reamed 11/16” = .6875”




5. Rear cyl int on cover side is line reamed 1 1/8” = 1.125”




6. Rear cyl exh on cover side is line reamed 25/32” = .781”



C. Tappets




1. Tappet to guide clearance .0005” - .001”




2. Tappet body max. wear .001”




3. Tappet roller clearance .0015” max.




4. Tappet ear wear .010” max.



D. Tappet guides




1. Guide to crankcase press fit .0005” - .001” 





2. Max. wear ID .001”




3. Max. wear ears .020”




4. Max. clearance to tappets .0025”

OIL PUMP


1. Service



A. Check body for excessive wear caused by vanes




1. Badly worn chambers require pump replacement



B. Inspect vanes & springs




1. Spring free length 1 5/32”





a. replace if bad




2. Vanes are normally found in good order





a. replace vanes when replacing body



C. Inspect PRV & check valves




1. Inspect ball seats for pits, scars, gauling




2. Bead blast or use lapping tool



D. PRV adjustment




1. Turn PRV screw into measure 3/8” from top of housing to top of screw



E. Pump fasteners - 1/4” x 24 thread



F. Gasket surface




1. Minor scratches can be lapped smooth




2. ALWAYS replace gaskets & ball valves



G. Lower covers, gears & key-ways can be removed & serviced w/out changing breather 

     timing



H. ALWAYS




1. replace gaskets - non-symmetrical - holes will line up in one position only




2. soak gaskets in water to soften




3. careless installation can damage or break pump




4. remove needle valve & clean port




5. adjust needle valve to MSSM specs





a. needle valve w/ lock nut style





b. shim & washer style

TIMING CRANKCASE BREATHER


1. Once teeth are meshed for correct timing, care must be taken  not to let teeth of breather gear 
    & spiral gear disengage & change timing

CAM GEAR INSTALLATION PROCEDURES


1. Keep breather gear teeth engaged & move flywheel so that crankpin is viewed in #2 cam gear 
    crankcase bushing


2. Re-check breather gear timing after cams are installed

CRANCASE DISASSY


1. Measure flywheel end play before disassy


2. ID 2 bottom studs which align crankcases together


3. Torque pattern criss-cross 



A. torque to 55 - 60 ft/lbs

FLATHEAD 45 CU.IN.

 ENG ASSEMBLY

ASSY


1. Lube all threads, replace studs to original position



A. Oil all brgs, shafts & thrust surfaces


2. Field work



A. Use 3 bond 1104 sealer for crankcase halves



B. Torque fasteners to 10 - 12 ft/lb


3. Timing



A. Important to set cam timing to breather timing



B. Set circuit breaker timing




1. static timing & strobe


4. Flywheel & conrod



A. Align conrods front to rear (see MSSM)



B. Ensure flywheel is balanced


5. Cyls & cyl heads



A. Align properly & torque nuts / bolts

HARLEY-DAVIDSON 45 CUBIC INCH SOLO 1929-1953

MODEL DESIGNATIONS

           1929-1931   D, DL, DLD

           1932-1936   R, RL, RLD, RLDR

           1937-1952   W, WL, WLE, WLDD (39 only), WLDR & WR (comp. 1941-51)

           1952-1953   K, KK, & (comp. only) KRM, KRTT, KR

CHASSIS FRAMES & FORKS


1929

Frame-Single straight down tube

                        
Forks-Small dia., oval, tubular, rigid fork - two lengths 14  9/16” & 


15  9/16” (Shop Dope #45 6-18-29)


1930 - 31
Frame-Single straight down tube, backbone arch changed to fit new 


styled gas tanks.  Upper rear wishbone widened to allow easy 


battery removal (Shop Dope #46 8-12-29) & provide pockets for 


side car brace mounts on right/left side.




Forks-Front rigid forks are new “I” beam forged legs. 1930 first 


year for fork lock in steering head of frame.


1932 - 34    
Frame-Single curved down tube to fit re-designed eng w/ horizontal




generator. 1932 is first year w/ top motor mount.  New ride control




accessory is avail. for 1932. (Shop Dope #96 10-5-32)


1935  

Frame-Single curved down tube, lower rear wishbone brackets 


changed to accomodate new internal/expanding type rear brake w/ 


star hub.


1936

Frame-Single curved down tube - similar to 35 except 2 degree 


fork angle change in steering head for better handling.


1937 - 40
Frame-Single curved down tube - changed top section to mount 


new gas/oil tanks & dash panel, 39 model is last year for the “I” 


beam rigid fork. 




Forks-1940 first year for tubular rigid fork - similar to big twins.


1941 - 52  
Frame-Rear legs widened to allow wider rear brake & new trans. 


Chain line is 7/16” wider & trans has a 3rd mounting stud on right 


had side - last year for solo WL series & spring fork assy   Frame 


alignment checks - see diagram


1952 - 53 
Frame-New “K” model frame - double down tube & mounts for 


unit construction eng/trans 




Forks-forks are telescoping hydraulic damped w/ swing arm rear 


suspension.

CHASSIS WHEELS AND BRAKES


1929

Wheels-Cone type ball brg hubs w/ clincher rims mounting 3.85xl8” 


tires. Front brake is integral w/ the wheel hub & narrow to fit 


lightweight tubular forks as fitted to 1926 & later singles rear brake 


is external contracting type as used on 1926 & later singles.


1930 - 31 
Drop center 18” wheel rims mounting 400x18” tires.  Front wheel 


hub is widened to fit new “I” beam forks.  Rear brake shell dia 


increased w/ brake bracket & bands included.


1932 - 34 
Rear wheel hub - 1932 first year w/ Timken type tapered brgs & will 


retro to 30 models.  Rear brake shell width increased, brake bracket




& bands included 32 front brake first year w/ molded linings.


1935 - 36 
Rear wheel - first year star hub w/ 138” dia. spokes & internal 


expanding rear brake w/ drive sprocket fixed to OD of brake drum




same linings used front/rear thru 1940.  Brake lock is furnished on




rear brake rod to lock rear brake to aid rear wheel removal can 


also be used for parking brake.  Brakes are provided w/ adj shoe 


pivot studs on front/rear. (Shop Dope #119 1-29-35  & #123 


3-15-35 & #132 5-22-35)


1937 - 40
Rear brake drum has internal gear affixed to drive Stewart-Warner 




speedometer.  Rear wheel star hub standardized w/ Big Twins w/ 


spoke dia.


1941 - 52 
Rear brake drum & shoes widened to provide 44% more swept 


area - front brake shell is made heavier gauge steel & shape 



changed slightly to prevent distortion when spoked & trued.


1952

K model internal expanding brakes used front/rear w/ aluminum 


side plates.  Both wheels use open & sealed ball brgs.  19” rims are




standard w/  3/25xl9” tires.

ELECTRICAL SYSTEMS 1929-1952


Charging Systems - Design and History



Components




Three brush generators




Cut-out Relay




Lights




Miscellaneous




Six volt battery




Load




Wiring schematics


1929

Generator-1929 - 45 only - Mounted vertically along left side front 


cyl & has a lever attached to 3rd brush that is adj by rider for more 


or less output, day/night operations, to keep battery properly 


charged.  Field coils wired in series.


1930 - 31 
Generator-Model 30D mounted vertical, same as 29 model w/out 


lever to adjust charging rate. 3rd brush set to cover output required 


w/ ignition circuit only.  Shunt coil in generator is energized by the




light switch when lights are turned on & covers output needed for 


operation of lights. (Shop Dope #52 11-13-29 &  #63 11-1-30)




Enertia changes by throttle action plagued generators drive train w/




repairs due to drive gear failures 1929 thru 31 models.


1932 - 52 
Generator-Model 32E  mounted horizontally in front of eng.  This 


arrangement enjoyed high success.


1929 - 37 
Cut-out-relay 2 post style used thru 1937 systems.


1938 - 52 
Cut-out-relay 3 post style w/ second set of contact points to 


operate red indicator light on left side of dash panel when generator 


is not operating.


1929 - 30 
Headlight - These models mounted twin bullet style headlamps. 


Both lamps lit on high beam position of handlebar switch.  Switch 


to “low” beam, & right lamp turned off while left side switched to a 


low beam position.  (Shop Dope #34 12-8-28)


1931

Single headlamp unit w/ beam focusing capacity by light socket 


retaining screw mounted in apex (rear) of the headlight shell.


1935 - 52 
Headlight - Single headlamp unit w/ flange mounted bulb that is 


pre-focused.


1929 - 36   
Misc. lights - Hooded light to illuminate ammeter on fork mounted 


dash panel.


1937

Misc. light - Speedo light mounted under dash to illuminate speedo 


- operated by switch @ 6:00 position below ignition switch.


1938 - 46 
Speedo light - Same as 1937 models & switch to turn off, mounted 


in same location.  Oil pressure indicator light (green) added & 


mounted to right.


1947 - 54
Speedo light - Cannot be turned off & generator & oil lights are 


side by side & red.  Stop light & switch offered as option, 1934 


thru 1938, became standard equip on 1939 & later models.


1929 - 52 
Battery - 6 volt design -same size for all these models & also used 


on Big Twins from 1936 thru 1964.


1930 - 52
Ignition Coil - “Square” type soldered metal box w/ double leads. 


Leads were replaceable, sealed & waterproof.




Wiring schematics - See diagrams & Shop Dope #130 5-8-35.


NOTE: Generator service to #32E generators covered in electrical clinic.

TRANSMISSIONS - 45 CUBIC INCH SOLO - 3 SPD ONLY


1929 - 34 
Design-3 spd w/ mainshaft sliding gear.  Sliding gear has dogs on 


both sides to engage clutch gear for 3rd gear or mainshaft free-whl




gear for low gear, @ mid-point it engages countershaft cluster gear




w/ (tooth engagement) for 2nd gear.  Slider gear is moved by 


shifter bracket.  Service 1929 - 34  3-spd solo - adj for centering of 


sliding gear dog engagement in clutch gear dogs & mainshaft 


freewheeling low (first) gear is accomplished by loosening lock nut 


on the gear shifter brackets eccentric bushing & rotating to provide 


equal engagement in both positions.  Spring loaded detent plunger, 


also eccentric, adj to locate 1, N, 2, & 3. Mainshaft endplay should




be free running to .005” max. & is adj by mainshaft endplay adj 


spacers.  Thickness of .090” - .140” in steps of .005” this spacer is 


mounted between end of the splines on the mainshaft & the end of 


the clutch gear. 




Updates - 1931 model year - the trans shifter 




bracket has an added external notch that aligns w/ a locating finger 


welded to the clutch release arm in 2nd gear position - clutch can 


not engage if trans 2nd gear shift position is not correct. (Shop 


Dope #60 8-25-30)




Front drive sprocket for rear chain has been changed to 



accomodate a new brg/brg race change. (Shop Dope #97 11-7-32) 


Used on solo trans thru 1937 only.

THREE SPEED WITH REVERSE GEAR


1933 - 34 
Trans redesigned to accomodate reverse gear & shifting mechanism




changes.  Supplied w/ servi-car & optional item for solo bikes for




sidecar use.


1935 

Re-designed trans that provided reverse gear standardized for 1935




as 3 spd solo & w/ reverse as optional for sidecar & servi-car.




Design - Trans has reverse option & shifting mechanism utilizing




a shifter cam (partial drum) and shifter forks.  Shifter cam has 


operating lever attached to linkage.




Parts changed/updated included:  countershaft cluster gear, clutch 


gear, shifter cam (partial drum), shifter fork-2nd & 3rd, shifter fork-                       


1st & reverse, mainshaft & countershaft, trans case & reverse gear 


& shaft & reverse idler gear.




Service-Mainshaft endplay, free running to .005” max.  High gear 


spacing for shifter clutch & clutch gear is w/ shifter cam in ‘N’ 


position & cap is no less than .030” & not more than .037” - adj w/ 


shifter fork shims.  Shims are same as Big Twin & .007” & .014”  


2nd gear endplay is accomplished w/ -33A spacers .032” - .041” 


thick in increments of .003” to side play of 2nd & low gears & 


should be free running to .003” of side play & are placed between 


thrust washer @ end of splines on mainshaft & the 2nd gear 


retaining bracket.  Low gear & reverse gear spacing is accomplish


w/ shifter cam in high gear.  The gap should be 1/4” on either side 


measuring from raised thrust face of the gear to the shifter fork. 


(Shop Dope #128  4-1-35, #137  11-18-35, &  #137E  12-9-35)


1938 

Trans case re-designed to incorp full shifter drum that is gear 


operated & similar to Big Twins.  Clutch release arm operates a 


locating pin that aligns into notch on end of the shifter drum when 


in proper shift position or clutch will not engage.




Service - First 1938 trans cases needed additional clearance where




they would not strike the right rear of frames mounting bracket.  A




special bulletin was issued detailing problem & solution but had no 


bulletin no.# & was dated 11-10-37. (Shop Dope #179 10-18-38,




#182  12-28-38, &  #187  3-15-39)




Other service is same as 1935 model except beveled tooth on shifter 


cam gear is timed to mark on shifter gear - similar to Big Twins. 
1940 

Shifting drum changed to accomodate spring loaded ball detent & 


derby rollers added to shifter forks for smoother shifting.  Clutch 


release arm made heavier (3/4” dia.) to reduce flexing of release 


mechanism.




Service - Same as previous years - 1935 and up.


1941 - 52 
Trans completely re-designed w/ new case w/ 3 mounting studs,




clutch release mechanism has heavy operating cable & vertical lever 


& larger clutch release brg.  Entire clutch assy is similar to 1941




Big Twins.  The chain line width has been increased 7/16”.  Other 


than sprocket cover studs, starter ratchet gear & assorted races & 


spacers, all components are new.  Reverse gear is an option for 


sidecar use & for servi-cars.




Service - Trans brg fitment specs:




     roller brgs .0006” - .001”  ideal .0008”




     mainshaft in clutch gear bush .0015” - .0025” ideal .002”




     countershaft trans case bronze bush .0015 - .0025” ideal .002” 


     countershaft in trans case side cover .0005” -.0015” ideal .001”




     mainshaft endplay .003” - .005”




Low & 2nd gear endplay between 2nd gear retaining bracket & 


trans case side cover .005” - .007”   2nd & high gear shifter clutch 


side clearance - check w/ shifter cam in ‘N’ position & highest 


points on driving dogs overlapping about 1/8” - .053” to .058” Low 


gear shifter clutch side clearance - check between sides of shifter 


fork & low gear w/ shifter cam in ‘N’ position .283” - .288”




Shifter cam endplay - free to .005” - if excessive fit a shim washer




of required thickness.  Clutch spring tension adj - distance from 


inner edge of spring collar - surface of outer disc should be 1 1/32”

1952 K MODEL - FOUR SPEED TRANSMISSION




Similar to early Sportster & covered in Sportster trans clinics. 

1941 AND LATER CLUTCH




This unit similar to 41 & later Big Twin clutch covered in Big Twin

EARLY MODEL

BRAKES

FRONT BRAKES



DRUMS




I.D.



45 SOLO                                       



1931 - 1952
44122-30


One piece w/ wheel hub



SERVI-CAR


1932 - 1940
44122-30



1941 - 1957 
44113-36



1958 - 1966 
44111-48


Cast iron drum w/ 5  3/8-20 bolt









holes & large hole bored in center



1967 - 1972
44111-67


Cast iron drum w/ 5 3/8-20 bolt 







holes & center machined to accept 







ball bearings



K & XL


1952 - 1963
43600-52                      

Steel drum is 1 piece w/ wheel hub



1964 - 1972        
43600-64           


Aluminum drum is 1 piece w/ 







wheel hub (full width)



61” & 74” OHV


1936 - 1948       
44113-36



1949 - 1966       
44111-48                      

Cast iron drum w/ 5  3/8-20 bolt 







holes & large hole bored in center



1967 - 1971       
44111-67                      

Cast iron drum w/ 5  3/8-20 bolt 









holes & center machined to accept 







ball bearings



74” & 80” S.V.
            

1930 - 1936
4096-30



1937 - 1948     
44113-36

SIDE CAR


1937 - 1957       
44113-36



Early 1958
87657-58


Stamped steel drum



L1958 - E1976 
87657-58A                     

(above frame #58LE1120)                                               







Cast iron drum w/ 5  3/8-20 bolt 







holes similar to 41400-58C, but 







has no holes or step machined on 







outside flange

FRONT BRAKES



SHOES                                


I.D.



45 SOLO


1931 - 1952
44402-40






SEVI-CAR








1932 - 1940
7203-34



1941 - 1957
44402-36 (pair)



1958 - 1972
44401-49B (pair)


Stamped steel shoes w/ riveted 







linings



K & XL


1952 - 1953
44402-52 (pair)


Cast aluminum shoes w/ riveted 







linings



1954 - 1963
44401-49B (pair)


Stamped steel shoes w/ riveted 







linings



1964 - 1972
41849-64 (pair)


Stamped steel shoes w/ riveted 







linings



61” & 74” OHV


1936 - 1948
44402-36 (pair)



1949 - 1971
44401-49B (pair)


Stamped steel shoes w/ riveted 







linings



74” & 80” S.V.


1931 - 1935
44406-31 (upper)





44405-3l  (lower)



1937 - 1948
44402-36 (pair)

SIDE CAR


1937 - 1957
44402-36



Early 1958
41800-58


Stamped steel shoes w/ riveted 







linings

          

L 1958 - E l976
41801-58A (pair)


Stamped steel shoes w/ riveted 







linings

REAR BRAKES



DRUMS                                   


 I.D.


45 SOLO


1935 - 1936
4032-35



1937 - 1940
4032-37



Speedometer drive gear on drum



1941 - 1952
41402-41


Speedometer drive gear on drum



SERVI-CAR


1932 - 1936
7201-32



1937 - 1950
44113-36



1951 - 1974
83800-51


Center of drum is bored w/ key







way, & has 5 studs to retain wheel



K & XL



1952 - 1978  
41401-52


Cast iron drum w/ 8 bolt holes &



(Except XLCR)




riveted sprocket



61” & 74” OHV


1936

4032-36A



1937 - 1957
41400-37


Stamped steel drum w/ riveted 







sprocket & 5  3/8 - 20 bolt holes



Early 1958
41400-58


Stamped steel drum w/ riveted 







sprocket & 5  3/8 - 20 bolt holes



L 1958 - 1962
41400-58C


Cast iron drum w/ riveted sprocket 







& 1/4” deep counterbore on inside 







surface



1963 - 1966
41400-63


Cast iron drum w/ riveted sprocket 







& no counterbore on inside

              
1967-1972
41400-67


Cast iron drum w/ riveted sprocket 







& center machined to accept ball 







brgs



74” & 80” S.V.
             

1932 - 1936
4028-32

              
1937 - 1948
41400-37                                
Stamped steel drum w/ riveted









sprocket & 5  3/8 - 20 bolt holes

REAR BRAKES



SHOES





I.D.


45 SOLO


1931 - 1940
44406-31 (upper)





44405-31 (lower)



1941 - 1952 
41806-41 (pair)



SERVI-CAR


1932 - 1936 
7203-34 (upper)





4039-30 (lower)



1937 - 1950    
44402-36 (pair)



1951 - 1974
83350-51 (pair)



K & XL



1952 - 1953
44402-52 (pair)


Cast aluminum shoes w/ riveted 







linings



1954 - 1978
44401-49B (pair)


Stamped steel shoes w/ riveted 



(Except XLCR)




linings



61” & 74” OHV


1936

44402-36 (pair)



1937 - E 1938  
4038-30 (upper)





4039-30 (lower)



L 1938 - 1957    
41805-38 (pair)



Early 1938
41800-58 (pair)


Stamped steel shoes w/ riveted  







linings



L 1958 - 1962
41801-58A (pair)


Stamped steel shoes w/ riveted  







linings



1963 - 1972 
41801-60 (pair) 


Stamped steel shoes w/ riveted  







linings



74” & 80” S.V.


1930 - E 1938
4038-30 (upper)





4039-30 (lower)



L 1938 - 1948
41805-38                     

Cast iron shoes w/ riveted linings

                                 CARBURETION

I. LINKERT MODEL “M”

1. Design



A. History 1933 “M” series




1. 1936 - 1965 Big Twins




2. 1936 - 1953 WL models




3. 1936 - 1957 G models




4. 1952 - 1956 K models



B. Versions




1. style





a. concentric float bowl (under)





b. throttle shaft bushing (replaceable)





c. removable venturi






1. adjustable low & high speed jets




2. 4 bolt OVH & K models




3. 3 bolt 45 cu. in. flatheads 74 & 80 cu. in. Flatheads






4. 3 bolt early Knuckleheads




5. many versions use M2 thru M75F





a. note list of carbs in Panhead MSSM





b. parts book will list correct carb for model




6. main nozzle / jet





a. non-interchangeable






1. M35 & M36 larger square-ish in looks






2. M61 & M74 smaller & round







b. M35 & M36 has no fixed main jet





c. M74 & later models have a fixed main jet





d. M35 & M36 has 2 plugs & all fuel goes thru needle





e. M36 & earlier has barrel shape knob & big degree of taper @ tip 





f. M74 & later has ‘L’ shaped knob & sharper degree of taper @ tip




7. had fiber gasket & insulating block between carb & manifold


2. Function



A. Idle circuit




1. Fuel is metered by idle A/F mixture screw adj needle from float bowl, to idle 


    passage then to idle hole with slot in body, all fuel goes up main jet  




2. as choke opens, idle screw opens to act as an enrichner, washer on idle 


    needle has air accessibility 




3. idles thru mid-range & is controlled by low-speed circuit



B. Low speed




1. Same as idle except throttle plate is opened wider and more of slot is exposed 


    to air stream



C. High speed




1. Fuel is metered thru fixed main nozzle where it is mixed with air & 


    
    then enters venturi




2. Venturi is groove cut around, down nozzle ports mixing w/ fuel




3. A small amount of fuel is also metered to main nozzle thru high speed 


    mixture screw for fine adjustment



D. Starting




1. As choke plate is closed a cam on choke shaft raised the low speed needle 


    off its seat for a richer mixture


3. Service

               
A. Adjustment and maintenance

                    

1. High speed - turn in until it lightly seats then back out 2 full turns




2. Low speed - turn in until it lightly seats then back out 5 full turns

                

3. This will be close enough to start but most likely will be too rich

                

4. Warm up MC to op temp (160 degree F) & adj low speed needle first for 


    smooth idle

                

5. Adjust idle speed screw for proper RPM (900-1100 RPM)

                

6. Adjust high speed needle w/ vehicle ops @ approx. 35 MPH in high gear

                

7. Re-adjust idle mix if necessary

                

8. Reg. maint. should include removing cap from trap area & draining & clean




    screen

               
B. Float adj 

                    

1. Level - 1/4” from top of float to top of float bowl, when held upside down

                    

2. Centering - ensure float is centered in bowl - that it does not contact the sides    


    of the bowl when lightly thrusted to either side 


                          


a. If adj. is needed, use care with screw and re-seal with epoxy

                    

3. Needle in float lever - should be loose fit so it doesn't bind, tang clearance 


    .003” 

                    

4. Inspect needle and seat for damage

                          


a. If it doesn't look perfect, replace needle & seat

               
C. Throttle shaft & plate assembly

                    

1. Bushing replacement

                          


a. using punch carefully drive out & drive in new ones

                          


b. ream with .250” drill bit

                    

2. Throttle plate and shaft are replaceable if worn or damaged



                          
a. part # stamped on plate is bevel degree (9, or 12, 13 but rarely)






1. # faces manifold to the right






2. double beveled edge faces the idle slot 





b. installation

                               


1. Loctite screws

                               


2. Center throttle plate - throttle closed.

                               


3. Bevel goes to idle slot towards air cleaner.

         
4. Troubleshooting

               
A. If vehicle runs erratic, apply choke

                    

1. If running improves, engine is not getting enough fuel



                          
a. check for manifold air leaks

 


                b. check for fuel supply to carb.

                               


1. filter screens

                               


2. pet cocks

                               


3. cap vents

                          


c. check for improper adjustment of:

                               


1. float level

                               


2. high speed needle

                               


3. low speed needle

                          


d. check for dirt or water in float bowl

                     

2.   If running gets worse, engine is getting too much fuel

                          


a. check for proper adjustment of needles

                          


b. check for proper float level

                          


c. check to see if spring holds up main nozzle is not damaged / miss.

  

   
                d. check to see if jets / plugs are not lose / missing.

                          


e.   Air cleaner may be dirty.

           
5. Updates                        

                
A. M36 & M45 carbs can be conv. to 1950 model standard, M36A, M45A, M61 & M74    

                     

1. see Panhead service manual. page 145

                
B. Other carburetors can be adapted.

                     

1. S & S

                        

2. Bendix

                     

3. Keihin

II. LINKERT MODEL “DC”

1. Design



A. History




1. 1957 - 65 XL




2. 1966 FL only 




3. 1958 - 65 G  (DC - 2, 3/4” venturi)



B. Features




1. 2 Bolt mount




2. Adjustment high speed mixture




3. Adjustment low speed mixture




4. Float bowl is mounted on either left / right side




5. Choke assembly is separate part that is incorporated in the air cleaner back 


    plate




6. Has large insulator block between carb & manifold


2. Function



A. Idle circuit




1. Fuel is metered thru main jet and then thru idle tube assy to the top of the 


    carbs




2. Fuel is mixed with air from the bleed tube




3. Idle mixture screw adjusts fuel air mixture & enters carb throat ahead of 


    throttle plate          




B. Low speed




1. as throttle plate opens slightly, holes from idle passage (transfer ports) are 


    uncovered



C. high speed




1. Fuel is metered thru main just and mixed with air in the main nozzle




2. A small amount of fuel is bled from the float bowl thru & adj screw to the 


    main nozzle for a 5 adjustment of the high speed mixture  



D. Starting




1. Choke plate reduces air flow 



3. Service

                
A. Maintenance

                     

1. drain float bowl of water & contaminants on every tune-up

                
B. Adjustments

                     

1. high speed - initial setting 1 turn.

                     

2. low speed - initial setting 1 1/4 turns

                     

3. adjust low speed mix screw for smoothest idle 900 - 1100 RPM.

                     

4. adjust high speed needle with vehicle ops @ least 35 MPH in high gear to 


    get smoothest most responsive running

                     

5. recheck idle mixture.

                
C. Rebuild

                     

1. float adjustment

                          


a. level

                               


1. with float removed from rod remove speed nut - turn float 




    bowl upside down.

                               


2. float rod should be 1” +  1/64” from outside edge of bowl

                                     



a. adjust - loosen screw and reposition

                               


3. re-install float with the flat side up.

                     

2. throttle shaft & plate

                          


a. throttle plate has # stamped 






1. # 9A single bevel - place on top facing air cleaner






2. # 12 double bevel - place on top facing manifold






3. # 9X single bevel - place on bottom facing manifold






b. replace if worn or damaged

                          


c. worn carb body - replace / bore & install bushings from Linkert “M” 

                          


d. install throttle plate bevel side up so “9A” faces air cleaner

                
D. Installation

                     

1. Be sure that mount bolts are not too long otherwise carb body may be 


    damaged 

                    

2. Insulating block about 3/8 thick between carb & manifold must be used                                 

                           


a. blocks used on Keihin carbs will work

           
4. Troubleshooting

                
A. Same as Linkert M series except there is no spring under main nozzle.

III. TILLOSTON
           
1. Design



A. History of use




1. 1966 - 71 XL




2. 1967 - 70 FL



B. Features




1. Dual venturi system (booster)




2. Accelerator pump




3. Diaphragm instead of float control for fuel metering




4. Economizer valve for low speed metering




5. Plastic bottom cover




6. Thick insulator is used between carb and manifold to help prevent fuel boil




7. Idle and intermediate mixture screws


2. Function



A. Handouts from service manual describe function



B. Fuel tank vapor outlet (vented tank needed)




1. Tillotson required special fuel tanks with vent to equalize pressure between  


    tank and carburetor for accurate fuel delivery




2. thick insulator used between carb & manifold to deflect heat





a. w/out insulator block can cause hydrolock &/or vaporlock



C. Idle circuit




1. inlet needle works off diaphragm (atmosphere @ bottom, venturi @ top)




2. fuel runs right into carb


3. Service

                
A. Adjustments

                      

1. Idle mixture (on top) initial setting 7/8 turn

                      

2. intermediate mixture screw (on side) initial setting 7/8 turn

                      

3. Idle speed 900 - 1100 RPM.

                
B. Rebuild - (Kit about $70)

                      

1.   Inlet valve adjustment

                           


a.     Bend arm to be even with boss on carb body.

                          


b.     Replace inlet valve and seat if not perfect.

                      

2.  check diaphragm for porosity and stretch.

                      

3.  clean inlet screens.

                      

4.  check economizer valve for one way operation.

                     

5. check main nozzle check ball for operation.

                     

6. inspect accelerator pump plunger and boot.

                     

7. special tools required

                           


a. main nozzle installation and removal tool

                           


b. main nozzle check valve testing tool

                           


c. inlet valve leak tester

           

C. Throttle types




1. 1974 - earlier





a. solid wire cable, attached to plunger





b. roller in plunger aligns to cut-away in bar sleeve





c. range of cut-away determines throttle play 




2. part # 56220-53 push cable sleeve




3. part # 56220-58 pull cable sleeve


4. Troubleshooting

                
A. Check MSSM

           
5. Updates

                
A. Some modifications included tickler systems, & boring out the throat

                
B. Best update:  if perfect restoration isn’t required, replace w/ Bendix or A.M. carb 

                      

1. replace throttle sleeve to provide correct movement of cable

IV. BENDIX

1. Design



A. History




1. 1971 - 75 FX




2. 1971 - 75 FL




3. 1972 - E1976 XL





a. 74 - E76 XL do not have removable idle tube




4. P & A replacement for all models 27155-72B





a. as of 1990 Eagle Iron is offering Zenith Bendix carbs for restoration 



    purposes



B. Features




1. Accelerator pump




2. Brass float




3. Low speed mixture adj. screw




4. Main jet and main nozzle are one piece




5. Expensive due to number of jets


2. Function



A. Idle circuit




1. All fuel is metered thru main jet (holes at bottom)




2. Fuel is pushed up idle tube and is mixed with air from air mixture screw 


    bleed at top of carburetor body




3. Air / fuel mixture flows thru passage in top of body




4. Air / fuel mixture is adjusted by the idle mixture screw



B. Low speed




1. Air / fuel mixture flows thru the idle discharge holes as the throttle plate 


    opens



C. High speed




1. Fuel is metered from float bowl thru main jet




2. Fuel is mixed with air in front of main nozzle




3. O-ring seals nozzle for good hi-speed operation




4. Throttle plate opens to allow more fuel mixture thru ports



D. Accelerator pump




1. As throttle is opened, arm on throttle shaft pushes plunger down





a. one way valve in float bowl closes





b. one way valve in accelerator passage opens and fuel is forced thru 



     nozzle




2. As throttle is closed





a. one way valve in accelerator passage closed





b. one way valve in float bowl opens, drawing fuel into the accelerator  



     pump passage





c. Plug in accelerator is on certain angle to allow misting when 



    accelerator is on



E. Choke




1. When choke is plate is closed it acts as an air restriction




2. Engine provides suction which causes fuel to be pushed thru main fuel jet 


    tube into carburetor bore



F. Float




1. Ensure spring loaded needle is assy correctly




2. Large float needle





a. drill 2 1/8” holes on all 3 sides





b. helps prevent floats from sticking open

           
3. Service

                
A. Adjustments

                      

1. Idle mixture

                            

a. 1 1/2 turns 72, 73 XL & All FL & FX

                           


b. 2 1/4 turns 74, 75, 76, XL

                      

2. Idle speed

                           


a. @ 900 - 1100 RPM

                           


b. adjust for smoothest operation @ idle & low speed

                      

3. accelerator  pump has 3 settings

                           


a. change by installing pin in one of 3 holes in rod.

                           


b. lowest hole provides most flow.

                
B. Rebuild

                      

1. Inlet needle & seat





a. if damaged, must replace carb body




2. float valve

                           


a. must be in perfect condition

                           


b. valve only is replaceable

                      

3. float

                           


a. check to see if float leaks

                                  


1. check by weight or shake

                                  


2. compare flotation to known good float

                           


b. float level

                                  


1. float level

                                  


2. float bowl gasket in place

                                  


3. should be 3/16 gap between float and gasket

                                    



a. use 3/16 drill


                          

c. be sure float spring is installed properly

                               


1. aids in closing float valve




                                2. also see update section.

                
C. Throttle shaft seals are replaceable

                
D. Main jet and nozzle

                     

1. various sizes, look @ handout M697

                     

2. be sure 0-ring is in place and in good shape

           
4. Troubleshooting

                
A. Float problems causing overflow are common, to cure

                     

1. be sure float spring is properly installed

                     

2. perform float valve modification (see update C-3)

                
B. Manifold air leak


                     
1. check w/ soapy water or non-flammable spray w/out ammonia





a. replace o-rings w/ manifold sleeve

                               


1. sleeves # 27062-78

                               


2. clamps # 27063-80

                
C. Support brackets (inform customer if not attached)

                     

1. all carbs must have support bracket attached to carb or air cleaner

                          


a. prevents air leaks

                          


b. helps prevent safety hazard

                
D. Loose air cleaner hardware

                     

1. bends valves

                     

2. should have 222 loctite or safety wire

          
5. Updates

                
A. Service bulletin 614A

                     

1. new float level

                     

2. choke changes

                     

3. jetting changes to cure over rich conditions

                     

4. rear cylinder timing mark; 71 up 1/411 point hole

                
B. Adjustable high speed (A.M.)

                     

1. this modification is unnecessary & doesn't normally produce good results

                
C. Float valve modification

                     

1. helps prevent overflow

                     

2. doesn't require float spring

                     

3. procedure

                          


a. drill 2 holes 1/8” dia. in each side of float valve to reduce weight

V. THROTTLE CONTROL
          
1. Design

                
A. Solid inner wire.

                
B.  Coil type outer housing.

                
C.  Sleeve has internal spiral.

          
2. Function

                
A. Spiral in sleeve either pushes or pulls plunger to open throttle

                     

1.   70 & earlier  - pushes open 56220-53

                     

2.   71 & later     - pulls open   56220-58

          
3. Service

                
A. Lubricate all parts with white lithium grease, (including inner when replaced)

          
4. Updates

                
A. When changing carbs, be sure right sleeve is correct for throttle control                                                                       

EARLY MODEL

 CHASSIS/BRAKES

 I. FRONT SUSPENSIONS 



1. Spring fork 36 - 69



A. Design & History (been around since 1916)




1. Components





a. rear legs = “rigid fork”





b. front legs = “spring fork”





c. lower link = “rockers”





d. lower springs = compression spring





e. upper springs = rebound springs





f. dampeners = all were accessory add-on






1. 36 dampeners 










a. hydraulic type







b. friction type






2. 45 - 46 shock absorbers “Monroe”




2. Tube design





a. 29 - 39 Flathead 45” used ‘I’ style tubing





b. 30 - 35 Big Twin used ‘I’ style tubing





c. 40 - 49 Flathead 45” used Oval style tubing





d. 36 - 49 Big Twin used Oval style tubing




3. History of changes 





a. identifiable feature changes are stem diameter, geometry of rigid 



    fork, length of forks & differences in rocker design.

Model


Stem


Rocker


Other Features




Diameter
36 - E46 B. Twin

      1”


Left hole larger

Rigid fork in line with







Right offset

stem 0 0 0           










Rigid fork approx. 25 3/4”










long

L46 - 48 B. Twin

      1”


Same as above

Rigid fork positioned 










ahead of steering stem

30 - 39 45” Solo

     7/8”


Same left & right

Forged I-Beam rigid fork

40 - 52 45” Solo

     7/8”


Same left & right

Tubular rigid fork

32 - 40 Servi-car

     7/8”




41 - 57 Servi-car
                     7/8”

Same rockers as 

Same front brake as 







Big Twin

B. Twin rigid fork approx.







(similar fork as 

24 3/4” long







Big Twin)





b. Big Twin






1. 36 - 37 “Ala-Mite” used @ springs as a separator






2. 36 - 40 used spacer & washer @ front fender brace






3. 41 goes to 1 piece @ front fender brace






4. 42 - 45 changed rockers slightly






5. E46 changed spring rod ball & added retainer plate (now 




    rounded on both ends & removed shoulder)






6. M46 steering stem was centered between rigid forks






7. L46 steering stem was offset back to give more trail






8. 46 also changed from 18” to 16” front wheel






9. L46 - 47 slightly differ neck angle (less angle than 1948, 




    49 sidecar & package truck) 






10. 48 added neck lock to steering stem







(X) 30 - 35 Big Twins 1 1/8” stock neck & ‘I’ tubes







(X) 36 - 49 all Big Twins went to 1” dia neck oval      





       tubes





c. Flathead 45”






1. 29 - 57 all models had 7/8” neck






2. 40 all models had in-line forks






3. 41 - 52 most solo models had in-line forks






4. 40 - 41 WLA Army military had offset forks






5. 42 - 43 WLC Canadian military had offset forks






6. E46 spring rod ball changed like Big twins





d. Servi-car






1. 32 - 40 in-line forks, 7/8’ dia neck, & ‘I’ tubing






2. 41 - 57 in-line forks, 7/8” dia neck & oval tubing






3. 40 - 41 WLA slightly longer forks than WLC






4. 42 - 45 WLC use same forks as servi-car






5. L47 - 49 differ neck angle on front end (sidecar)






6. 42 - 45 WLA went back to shorter forks






7. 53 - 54 all 3 wheeler had 7/8’ dia neck 



B. Service




1. Routine maintenance - every 750 miles






a. grease bushings





b. check hardware tightness




2. Rebuild





a. fork straightness






1. dimensions for homemade rod







(X) 30” long 1/2” dia







(X) lathe one end to 7/16” dia 12” long w/ 1/2” long 





     taper of 7/16” to 1/2”







(X) bushing - 11/16” OD, 7/16” ID, 1” to 3” long






2. measured from fork axle






3. inspect parallelism of fork legs






4. straighten minor bends (under .200”) in press






WEAR SAFETY GLASSES !!!  





b. fork fatigue






1. most common cracked areas







(X) around cast pieces







(X) axle mounts






2. check for cracks w/ dye (after paint stripping)






3. repairs should be made by certified welder





c. fork wear






1. most likely areas of high wear







(X) spring rods







(X) bushings







(X) rockers







(X) spring fatigue






2. most repair parts available from aftermarket, V-Twin, Gary 




    Bang, etc..






3. N.O.S. - antique Cycle Supply





d. restoration of highly modified forks; (extended, tabs cut off etc..)






1. save stock parts & locate good used stock length spring & 




    rigid forks






2. major welding on these old materials could lead to stress 




    cracks & failure - remember your liability!



C. Spring front end disassy 




1. pull tire off




2. remove springer forks from M/C




3. tie off upper & lower fork legs 




4. remove “rocker” links





a. inspect “rocker” link bushings




5. Using C-clamp to compress upper springs




6. remove spring nuts




7. remove upper springs / retaining plate





a. inspect spring rod balls




8. remove spring forks from rigid forks





a. inspect all welds 





b. inspect for twists, bends, cracks, dents





c. using rod up steering neck 






1. measure from left leg to rod






2. measure from right leg to rod





d. using 2 rods horizontally across legs @ 2 points






1. stand back & visually inspect





e. visually inspect upper & lower springs






1. should be equal





f. rebound springs are slightly bent






1. should NOT fall off spring rods



D. Spring fork reassy




1. place lower springs / rebound springs 




2. place springer forks on rigid forks





a. align notch for dampening rod





b. tie-off fork legs to keep together




3. place spring rod ball / retaining ring 




4. replace upper springs / rebound springs



 
5. then compress forks w/ C-clamp





a. tighten down large spring nut (7/16” from rod end)





b. tighten top nuts (25 - 35 ft/lbs)




6. align “rocker” links & pins





a. tighten down (15 - 20 ft/lbs) 



2. Hydra Glide



A. Design & History (first production 1949)




1. Big Twin 49 - E77





a. 69 - 71 drum brake moved to right side which required different 



    fork sliders & brake components






1. internal brake parts which are different







(X) side plate







(X) cam lever







(X) clevis





b. 72 - 77 switched to disc brakes





c. M49 used vented cap w/ grease fitting





d. L49 - 77 used one-way valve in cap for venting






1. fork goes down - pos. pressure is pressed out






2. fork goes up - seal sucks oil off the tubes






3. fork tube plug used labyrinth to contain oil





e. 49 triple tree






1. triple tree plate is flat , used to adj rake & trail







(X) reversing bottom triple tree plate 180 degrees







(X) creates larger rake or trail to forks 




2. Servi-car 58 - 74





a. 58 - 72 drum brake





b. 73 & 74 disc brake





c. 58 similar triple trees 






1. need to use tapered wedge behind headlight to re-adj 




    headlight specs





d. 49 - up adjusted rake/trail - offered on side car & servi-car use




3. Fork covers 





a. 49 - 50 plain housing - straight nibs





b. 51 - 54 “Hydra Glide” - straight ribs





c. 55 - 59 “Hydra Glide” - 3 angled ribs





d. 60 & up aluminum housing 2 piece




4. Fork features





a. replaceable bushings





b. dampener is multi-piece unit c-clip to bottom on fork tube





c. all Hydra Glides used “Timken” 





d. 49 - 59 tapered steering stem brg (need special tools)




5. Fork tubes





a. HD used raw steel





b. AM were too weak & thin





c. bent fork tubes must be replaced


3. Service



A. Maintenance




1. Fork oil change - 5000 miles





a. type B fluid





b. 6 - 6 1/2 oz. wet





c. 7 oz. dry




2. Hardware tightness should be checked, every 5000 miles




3. Steering stem brgs





a. grease every 10K miles (requires removal)





b. adj for 1 - 2” fall-away





c. parts change 1960






1. brgs & cups were changed in 1960






2. 49 - 59 models which need new brgs require 60 cups & 




    races to retro




4. Steering stem length





a. Big Twin  steering stem down = 25 1/4 - 25 3/4”





b. Flathead 45” steering stem down = 24 1/4 - 24 3/4”





c. 1942 ONLY ELC Canadian military & XA models had 2 3/8” 



    longer legs than Big Twins




5. Oil change procedures





a. hook mighty-vac to forks





b. hook hand pump to canister






1. pump til hose clears





c. allen screw should be teflon





d. may lose a little when pull hose & place allen screw



B. Rebuild




1. Fork tube inspection





a. scars - max. .010” deep





b. chrome peel - aftermarket forks (HD were not chromed)





c. excessive wear or bend - max. .003”





d. excessive bushing clearance - max. .007”






1. bushing replacement







(X) remove bushing wear safety glasses !!!






(X) heat slider in area of bushing







(X) pull bushing w/ homemade tool or HD special 





       tool (now obsolete) or alternative








(x) die grind bushing in half







(X) press bushing in w/ suitable driver







(X) size bushing for .001” to .002” clearance








(x) line ream w/ HD tool








(x) line hone w/ Sunnen pin hone




2. Fall away check





a. torque steering head nut ( 45 - 55 ft/lbs)






1. might have star nut underneath





b. loosen pinch bolts





c. after checking fall away 






1. tighten pinch bolts back




3. Fork slider inspection





a. broken or stripped piece





b. worn bushing





c. modified




4. Fork dampener inspection





a. broken or missing pieces





b. excessive end play - .004” max






1. HD shims to set end play





c. stripped threads





d. excessive bend - max. .010”




5. Spring inspection





a. compare to known good




6. Fork cap & vent inspection





a. check one way operation - (vent replaceable)





b. check for missing baffles




7. Triple tree inspection





a. check for bends by inserting 2 straight fork tubes in top & bottom






1. forks should be parallel






2. stem should be centered in top tree




8. Repair parts





a. many still available from HD





b. many available from after-market




9. Restoration





a. fork sliders w/out fender or brake mounting tabs can be restored 



    with custom or A.M replacement parts welded to slider. V-Twin 



    sells fender mounts





b. fork sliders which were turned down on lathe are not restorable for 



    stock vehicle appearance, some were cut dangerously thin


4. Sportster Glide Forks



A. Design & history




1. 1952 - 72 smaller dia tubes





a. drum brake





b. chrome steel sliders





c. replaceable bushings





d. fender mounts






1. 52 - 60 had 2 upper / 1 lower






2. 61 - 72 went w/ 2 upper only




2. 73 & up Japanese manufacture “Kayaba”




3. 52 - 77 All XL front ends, used ball & cone type stem brgs





a. AM Timken conv. sold





b. 78 & up used fork stem taper brgs





c. 82 went to same as Big Twins




4. Dampener





a. 52 - 67 sat below fork cap, thread inside tube w/ nut & the cap @ 


    
    bottom





b. 68 - 70 went to shorter dampening rods





c. 71 - 72 still short, made slight change to dia., strength




5. Venting (same as Big Twin in the nut)





a. 57 - 70 changed from nut to lower triple tree vent hole tube





b. 71 - 72 used fork seal to vent




6. Sliders





a. 52 - E56 stainless steel covers like Hydra Glides  








b. L56 - 72 changed to accordion boots




7. Headlight cover





a. 57 - 58 had cover w/ separate 7” headlight





b. 59 - 66 had tin dresser cover





c. 67 - 69 had 1 piece housing cover over headlight





d. 70 - 71 went to narrow light cover





e. 71 - 72 wider cover w/ gauge attached



B. Service




1. Maintenance same as Hydra Glide except:





a. 3 1/2 - 4 1/2 oz. type B oil 52 - 67





b. 4 1/2 - 5 1/2 oz. type B oil 68 -72





c. piston rod retainer requires special HD tool part # 94694-52 



    (available from AM)






1. must remove retainer for disassembly & fork oil changes




2. Rebuild 





a. procedures for fork slider are the same as Hydra Glide except 



    dimensions are smaller




3. Restoration





a. used original parts are usually hard & expensive to locate





b. fork tubes are available from Franks & lower sliders can be 



    re-chromed & re-bushed




4. Steering stem brg update





a. AM offers kits to retro tapered brgs to 52 - 77 XL frames






1. includes cups, races, brgs - about $40 - 50

II. WHEEL ASSEMBLIES

1. Star Hubs 1935 - 66



A. Design 




1. Gets name from shape of brg housing





a. 35 - 39 stepped hub, step on flange






1. used on front, rear Big Twin & rear 45” Flathead






2. used on front of later model trikes





b. 40 - 66 no step on flange




2. uses 2 sets of straight rollers




3. Thrust washers are used to set end play




4. 35 & 36 45” hubs used smaller gage spokes (smaller holes in hub)



B. Service




1. Maintenance





a. grease every 1000 miles with hi-temp wheel brg grease 






1. HD part # 99855-89






2. 35 - 54 had only 1 grease fitting






3. 55 - 66 went w/ 2 grease fittings





b. DO not over lubricate, excess will contaminate brake shoes




2. Inspection of parts





a. end play - .005 - .007”





b. radial play - .001 - .0015”





c. after disassembly






1. measure inner sleeve & hub for out of round - .002” max.






2. visually inspect all brgs & brg surfaces for pitting, surface 




    irregularities & scarring






3. measure OD & ID of hub, sleeve & brgs to determine 




    clearance







(x) worn hubs not out of round can have O.S. brgs fit 





     to produce proper clearance







(x) brg O.S. start at .0002” & go as high as .004” 





     from AM




3. Rebuild





a. refit oversize brgs for correct clearance





b. adjust end play using variable thickness thrust washers





c. replace cork seals & gasket, grease all parts




4. Star hub disassy





a. using 5/8” axle rod, mounted to vise






1. place hub over axle rod






2. use vise mounted dial indicator






3. check wheel end play (.005 -.007”)





b. remove hub plate (star shape)





c. remove retaining ring





d. remove sleeve





e. remove retaining ring






1. watch brgs & cage





f. check brg surface w/ T-gauge above collar






1. measure ID hub





g. check sleeve w/ micrometer






1. measure OD sleeve





h. measure 1 brg, then times by 2




5. Formula





a.                      small ID





                       - large OD




                         total clearance

              



      - desired clearance (.001 - .0015”)


                                                                        2 bearings divided by 2 = 1 bearing





b.                    1 bearing




                                     - standard brg (incrs. of .0002, .0004, .0006, .0008”)


               
       OS     or    US   (oversize or undersize)



C. Updates




1. Modifying star hubs for use with tapered brgs is time consuming & difficult, 


    best to rebuild original or replace




2. Tapered brgs are available. CCI star hub look-alike comes with tapered brgs. 


    An axle change is needed for this update


2. Ball brg hubs (enclosed brg)



A. Design & History




1. Big Twins 1967 - 72 Ball brgs





a. front has 2 brgs were permanently sealed





b. rear has 3 brgs 






1. 2 permanently sealed






2. 1 under locknut (special tool) 





c. brgs left hand thread nut holds brg




2. XL - sealed & open ball brgs





a. 52 - 72 front has 2 brgs






1. both in hub, either side of sleeve 





b. 55 - 78 rear has 3 brgs






1. 1 brg bolts in brake drum






2. 1 in hub






3. 1 under locknut (special tool)





c. right hand thread nut holds brgs




3. Inner race & outer race differ





a. inner race larger to prevent outer from touching 





b. needed to measure brg side play




B. Service




1. Maintenance





a. Big Twins with sealed brgs needed no lubrication





b. XL’s required re-packing open brgs every 10K miles




2. Inspection





a. wheels should show no brg play





b. brgs should turn freely without roughness





c. hubs should not be worn excessive in brg area






1. brgs should have a snug to slip fit in hubs




3. Tool # 94630-67 is needed for hubs with lock nuts





a. Big Twin, LH thread





b. when installing re-stake hub to prevent lock nut from loosening & 



    replace seal

III. BRAKE SYSYTEMS

1. Liability



A. No matter how old the vehicle is, if you serviced or restored it, you are legally 

     responsible for your work



B. CYA you as a technician is always the expert



C. How to stay out of trouble




1. Write detailed work orders





a. list exactly what service you performed & any repairs still needed






1. have customer sign refusal of repair to release your 




    responsibility




2. Use factory procedures & parts in good condition




3. Use OEM parts if @t all possible


2. Big Twin front brake (Hydra / Springer)



A. Design & History




1. Cable operated mechanical drum (tapered bolts 35 - 40 ft/lbs)





a. tapered bolts hold the drum to hub / wheel





b. all HD had single leading shoes





c. 36 - 48 Springer






1. shackle held brake side plate, side plate floated on bushings






2. external levers, outside shackle






3. needs 1 shot of grease to fitting





d. 49 - 71 Hydra Glide






1. pivot stud holds side plate rigid to fork slider






2. internal levers, hidden but shackle outside






3. brake springs go towards backing plate



B. Service & Procedures




1. Adjustment (Hydra / Springer





a. raise front wheel off ground





b. loosen pivot stud nut & axle sleeve nut (may need to remove nut & 



    washer)





c. apply brake & hold, retighten sleeve nut & stud - centers shoes





d. adjust brake cable to provide a free spin when released & firm brake 



    applied





e. lever should not be able to touch grip when brake is applied





f. tighten sleeve nut (25 - 30 ft/lbs)





g. tighten axle nut (35 - 45 ft/lbs)





h. pivot stud nut (20 - 25 ft/lbs)






1. loosen pinch bolts






2. re-torque @ 12 - 16 ft/lbs





i. adjust cable & hand lever






1. hand lever should travel 1/4 distance before grabbing




2. Inspection





a. shoes & linings






1. loose rivets






2. damaged






3. contaminated






4. glazed





b. drum (turned @ about .040” but not recommended)






1. deep grooves






2. warpage






3. cracks






4. stripped threads





c. cables






1. outer for kinks






2. inner for frays





d. return springs






1. broken or fatigued





e. bushings






1. springer brake shackle




3. Repair





a. many brake parts still available as N.O.S. & there are many good 



     parts





b. AM parts should only be used as last resort





c. linings






1. stock replacement are riveted on, this is difficult as special 



                    tools are needed to prevent cracking lining on installation






2. many brake shops will bond new material with hi temp 






    adhesive






3. glazed linings (not oil contaminated) can be roughed up 




    with 60# sand paper





d. drums






1. warped drums can be turned WEAR SAFETY GLASSES!!







(X) arbor HD 97280-60







(X) 100 - 150 RPM







(X) sharp carbide bit







(X) NEVER exceed max, ID - most are stamped on 





    drum







(X) fit with O.S. linings






2. stripped threads







(X) oversize lug bolts - drill & tap for 7/16-20 - part 





       # 43531-35 (obsolete) ID by groove cut into hub






3. Heli-coil Coil





e. shackle & side plate bushings - Springer only






1. may require a little honing for correct clearance - .002”



*NOTE* Brake component handout - lists changes in sys from early 30’s - early 70’s


3. Big Twin mechanical rear brake



A. Design & History




1. Single leading shoe mechanical brake design




2. Similar brake designs were used on 





a. Big Twins - 1930 - 57 (8” dia.)






1. 1936 - 61 ci. used  rear brake drum. Sproket had same # 




    of teeth, but fit early drum (7 1/4” dia.)





b. 45 solo - 1935 - 52 (similar to Big Twin)






1. pre-1935 model used external contracting design 





c. XL & K models 52 - 78





d. servi-car 37 - 50






1. pre 1937 models used brake integral with differential




3. Variations between models (see handout)





a. linkage





b. drum & shoe size





c. side plate design



B. Service & Procedures




1. Adjustment for solo





a. raise rear wheel off ground





b. loosen pivot stud nut





c. loosen axle sleeve nut





d. apply brakes & hold - center brake shoes





e. retighten pivot stud & sleeve nut





f. adjust rear clevis to provide good brake action with no drag when 



    released






1. brake pedal should have at least 1” clearance to foot board 




    when firmly applied






2. clevis area wear easily, if lubed use anti-seize




2. Maintenance





a. frequently lubricate pedal bushing & clevis pins





b. lube w/ anti-seize




3. Inspection





a. all areas as listed in front brake section plus






1. linkage







a. worn clevis pins







b. worn brackets







c. broken parts







d. worn bushings






2. sprocket







a. tooth condition







b. rivets - loose, missing




4. Repair





a. all areas of repair are same as listed in front brake system plus






1. linkage







a. replace with N.O.S. or AM






2. sprocket replacement







a. use OEM or AM







b. procedure WEAR SAFETY GLASSES!








1. chisel heads off old rivets & remove








2. if rivet holes are worn out use new 






    sprocket for template & drill new holes 






    same dia. or slightly smaller than rivet or 






    dowel size










(X) OEM rivets - 5/32”









(X) OEM dowels - 3/16”








3. drill hole, insert rivet & alternative to 






    opposite side to keep sprocket aligned 








4. seat dowel pins & rivets using jig 






    #95600-33B & special punches (obsolete)









(X) universal rivet tool OK - J.C. 







       Whitney $10.00








(X) be sure all rivets & dowels are 







       seated tightly


4. Big Twin Hydraulic rear brake



A. Design & history




1. 58 - 72 Big Twins





a. similar sys used on






1. side cars






2. servi-cars 51 - 73




2. Single leading shoes




3. Components





a. master cyl - Wagner Lockheed






1. cup stamped 3/4 = DOT 3






2. cup stamped .750 = DOT 5





b. wheel cyl





c. drum & shoe





d. brake line & misc. hardware (all rubber parts)





e. DOT 3 brake fluid



B. Function




1. Cast iron master cyl





a. also used on later disc brake sys





b. extra part used ONLY w/ drum brakes






1. residual pressure valve (helps prevent excessive shoe 




    retraction)



C. Service 




1. Hydraulic rear brake adjustment procedure





a. raise rear wheel off ground






1. may need to remove saddlebags, chain guard, &/or adj. bolt





b. Hydraulic has adj cam nut & wheel cyl / mechanical does not





c. adj cam nuts w/ 4 or 8 point 3/8” socket/wrench






1. front adj nut on rear brake turns CCW






2. rear adj nut on rear brake turns CW 






3. loosen, then adj. til shoe has very slight drag on drum





d. adj master cyl plunger to 1/16” min. clearance to piston when 



     released






1. bleed back hole should squirt, if not bleed back clogged






2. verify piston fully retracts before making adj






3. also verify bleed back hole is open





e. test brake action 






1. apply brake as hard as possible, pedal should hold position 




    about 1” or more above foot board

 




2. after releasing should spring back freely






3. inspect for leaks





f. self energized or leading shoe gets larger lining




2. Mechanical rear brake adjustment procedure





a. raise rear wheel off ground






1. remove strut nuts holding rear fender down @ hinge






2. may need to remove saddlebags, &/or chain guard





b. loosen pivot stud nut (25 - 30 ft/lbs)





c. loosen axle sleeve nut (35 - 40 ft/lbs)





d. apply brakes & hold (centers brake shoes)






1. apply brake as hard as possible, pedal should hold position 




    about 1” or more above foot board






2. after releasing should spring back freely






3. inspect for leaks





e. re-tighten pivot nut & sleeve nut (see specs)





f. adjust rear clevis to provide good brake action w/ no drag when 



    released






1. test brake again to ensure proper clearance 





3. Maintenance





a. DOT 3 fluid is hygroscopic (absorbs water)






1. water contamination






2. fluid should be changed every year or 10,000 miles







a. draw out fluid from master cyl







b. fill w/ fresh DOT 3







c. bleed thru wheel cyl until clean fluid flows





b. grease brake pedal bushing





c. never switch DOT 3 to DOT 5 on Early model HD’s 






1. doesn’t always switch over well




4. Repairs/rebuild





a. most repairs, inspections same as listed previously w/ these 



    exception:






1. master cyl







(X) if master cyl has no deep scars or pits in bore, 





    normally it can be rebuilt:








(x) disassy master cyl DO NOT HONE !!!







(x) clean metal parts w/ acetone








(x) lube all moving pieces w/ DOT 3 fluid








(x) assy master cyl, being sure you have 






     reinstalled drum valve & seat










(x) if brake sys is clean, it’s easy to bleed 






     the sys by forcing brake fluid from wheel 






     cyl forward to master cyl








(x) adj. plunger free play 1/16” min. & 






     check brake ops. (spongy / insufficient 






     return)








(x) always check bleed-back hole operation








(x) always perform panic stop test



*NOTE* Always best to replace w/ new master cyl NOT RECOMMENDED to rebuild




 if replaced, check brake lines, replace all hoses, & wheel cyl






2. wheel cyl







(X) 2 cup sizes








(x) 58 - 62 used 1” cup, narrow shoes, & no 






     dust shield








(x) 63 - 72 used 1 1/8” cup, wider shoes, & 






     dust shield







(X) if wheel cyl has no deep scars or pits & bleed 





    valve & bolt holes are good, it’s normally can be 





    rebuilt:








(x) clean metal parts w/ acetone








(x) do not hone the bore









(X) if bore is damaged, replace








(x) clean metal parts with acetone








(x) lubricate all moving parts with clean  






    DOT 3 brake fluid & assy wheel cyl w/ 








    new OEM parts








(x) use 242 loctite on mounting bolts








(x) bleed the brake system






3. brake drum







(X) 1958 pressed steel drums cannot be turned






4. converting to DOT 5 use







(X) all rubber parts must be replaced







(X) only HD, Kelsey Hayes parts are compatible with 





    DOT 5








(x) ID = o-ring - paint 2 yellow, 1 white








(x) ID = cups - decimal listing stamped into 






     wheel cyl cups may not be Kelsey Hayes 






     be sure to check.







(X) not recommended to switch DOT 3 to DOT 5 on 





       Early model HD

IV. FRAMES

1. Design & History



A. Big Twin




1. 36 - 47 Knucklehead & 74/80” Flathead (side valve)





a. 36 - 47 no key lock @ neck





b. 36 tranny mount had 4 bolts, & 1 piece down tube





c. 37 down tube went to multi-piece





d. L37 tank support tube changed from 7/8” to 1”





e. 40 strap added to tool box bracket





f. 40 frame was taller for 74 cu. in. knuckle






1. also works for 74/80” Flathead





g. ID these frames by






1. straight front down tubes “straight leg”






2. rectangular upper motor mount tab





h. 41 longer center support tube ( seat post)





i. three neck angles






1. 36 - 40 was 28 degrees






2. E41 factory bent to 29 degrees






3. L41 - E46 cast bend to 29 degrees






4. L46 - 47 went to 30 degrees




2. Panhead





a. 48 - 57 rigid frame 









1. 48 -E55 bow leg down tubes (wishbone) 





b. ID Panhead frame by L shape upper motor mount tab





c. 48 all frames welded, coil bolts to a blocked seat post, & added neck 



    lock






1. M48 boss machined into neck






2. L48 added pin to neck boss





d. 49 added dampening rod to neck boss






1. E49 had 2 welding tabs for horn mount @ down tubes






2. L49 changed to flats @ down tubes for horn mount





e. 52 changed tool box bracket & moved 






1. M52 top tank / motor mount went to 1 piece





f. E54 removed horn mount from frame





g. M54 flats in down tubes went back to round





h. L54 - 57 bow leg down tubes changed to straight

 



i. 58 - 64 added swing arm to frame






1. added shocks to rear end







2. eliminated side car loops & brake stop for rear mounting






3. note difference for kick start & electric start frames





j. 65 - 69 & later - electric start (straight back)






1. Shovelhead & Panhead frames were virtually the same





k. 68 - gusset added to left rear down tube





l. L69 - no more fork lock



B. Flathead




1. 29 - 52 Flathead 45 ci. (w series)





a. all were rigid frame





b. all were single down tube





c. 29 - 52 same






1. earlier models were different in the tank area. They did not 




    use frame mounted speedometer




2. 31 - 73 ‘G’ models (3 wheeler)





a. 58  changed steering stem neck dia. 7/8” to 1”





b. all single down tubes





c. all very similar




3. 30 - 36 VL series





a. all were single down tube




4. ‘K’ model (side valve)





a. 52 - 55






1. swing arm






2. same frame K, KH - 47014-52B





b. 1956 KH models & 57 - 66 XL & XLH






1. tall frame had increased cyl clearance






2. 58 - 65 see sporster






3. 66 - 69 lunch box oil tank, eng mounts changed



C. Sportsters




1. XL models





a. 58 - 65 XLCH






1. different oil tank brackets






2. no coil mounts






3. 67 XL had electric start 







(X) swing arm mount forging changed & dog legs 





       were moved back






4. 70 XLCH electric start






5. 73 rear fender struts recalled to raise rear fender



D. Frame #’s




1. 1961 - A####




2. 1962 - B



 
3. 1963 - C




4. 1964 - D




5. 1965 - E




6. 1966 - F




7. 1967 - G




8. 1968 - H




9. 1969 - J####





a. frame # stamped on left side @ neck




10. 1970 the 17 digit V.I.N. replaced frame #’s


2. Service



A. Inspection




1. Bent frame - note pg. 36 - Panhead manual





a. alignment tool dimensions






1. Big Twins







(X) 1” X 36” all thread







(X) 1” dia. CR








(x) 10” long








(x) 1 end turned & threaded 1” 3/8 X 24







(X) 1” square tube - 6’ long






2. XL & 45 side valve







(X) 7/8” X 36” all thread & nuts





b. bends greater than 1/16” should be corrected by a professional 



    frame straightener




2. Twisted frame





a. use protractor level






1. compare trans & motor mounts






2. more than 3   variances should be corrected by a 





    professional frame straightener




3. Broken frames





a. cracks normally develop near trans & motor mounts, axle mounts & 



    welded joints





b. chemically strip or sand blast frames for thorough inspection





c. fractures should be welded by a professional






1. castings are steel & require special rod







(X) 7018 DC reverse rod works pretty good






2. frame tubing is mild steel & can be gas or arc welded with 




    mild steel filler rod




4. Respiring modified frames





a. raked frames are best replaced when performing restoration






1. difficult to restore safely






2. difficult to restore stock appearance





b. missing tabs & brackets can be purchased & re-welded to frame






1. tank & dash mounts






2. foot board mounts






3. tool box mounts






4. upper motor mounts






5. front control mounts





c. restoration pieces are not perfect reproductions but can serve the 



    purpose of restoring frames to stock appearance





d. brackets, etc. available from






1. V-Twin 






2. CCI 






3. Paughco





e. stripped threads






1. trans mount etc.







(X) Heli-coil 

EARLY MODEL

TRANS & CLUTCH

I. PRIMARY DRIVE

1. Chain



A. Design




1. Double row, same length 36 - 85 (3 & 4 spd trans models)




2. Lube





a. 36 - 64 breather






1. adj screw allowed “fire tuning”





b. 65 - 84 1/2 breather & hose






1. amt. determined by orifice size in crankcase



B. Updates




1. Chain links





a. older ones look like rear chain





b. newer ones are oval & do away w/ recess






1. creates stronger chain




2. Aftermarket belt drives





a. narrow belts allow use of primary covers


2. Adjusting



A. Flathead 




1. By adjusting primary chain





a. effect rear tire, rear chain, rear brakes, shift linkage, & clutch mech.



B. Panhead




1. 36 - 64 primary chain adjustment





a. loosen bolts on trans plate (3/8” - 1/2”)





b. slide trans back & forth to correct spot




2. 65 primary chain adjustment





a. enclosed aluminum housing





b. conventional adjusting w/ adj block (5/8” - 7/8”)



3. Cover



A. 1941 - 64 primary cover had no jack shift & no derby cover



B. 1965 - 69 primary cover had jack shift, but still no derby cover



C. 1970 - 84 primary cover has derby cover

II. CLUTCH & HUB



1. Design



A. Dry multi-plate




1. dry clutch does not work well as a wet clutch & vice versa




2. Aftermarket parts do not always fit or work as well as OEM parts



B. Used 36 - 84 1/2 on Big Twins




1. Similar version used on flatheads



C. Clutch models difference




1. 36 - 40





a. 1 nut for spring tension adj. of 10 springs





b. 2 rows of ball brgs used to support shell





c. 2 steel plates (drive)





d. 2 riveted plates (driven)





e. 1 spring plate





f. 1 bonding ONLY plate




2. 41 - 67 ( retros to 36)





a. 10 springs - 1 31/64” long (3 adj nuts)





b. 3 1/2 riveted plates (driven)





c. 3 steel plates (drive)





d. 1 spring plate with bonding





e. 10 studs hub with friction disc






1. studs cause eccentric rotation of plates for smoother 




    engagement





f. 3 nuts for spring tension adjustment provide uneven spring pressure 



   for smoother engagement





g. clutch booster, (mousetrap) used on 52 - 67 footshift




3. 1968 - 84 1/2





a. 10 springs 1 45/64” long





b. 5 bonded plates (driven)






1. 1/32” min. usable lining on bonded plates





c. 4 steel plates (drive)





d. cable and bracket replaced mousetrap in 52






1. clutch booster - bell housing spring & pivot point to help 




    ease hand clutch





e. clutch hub was the same as 1941 - 84 1/2




4. Clutch springs should always be changed, whenever plates are inspected



D. Clutch shell / basket




1. 1941 - 64 





a. no starter ring gear




2. 1965 - 69 





a. ring gear was machined to shell





b. indent cut half-way thru rivets  




3. 1970 - 84





a. ring gear was moved back & welded





b. larger sprocket used




4. Ring gear 





a. 65 - 79 used 3 steel plates riveted together, make up the ring gear





b. 80 - 84 used thick solid plate as ring gear





c. as gear rotates & engages teeth break off due to thrust (side to side)





d. teeth end up in bottom of primary & into oil return lines






1. pull return lines & blow out






2. pull cam cover & breather to inspect




5. Spring plate





a. earlier plates have keyholes in plates used w/ dimple adjusting nuts






1. adjusted every rev. by turning nut





b. later plates had nipples on plates w/ notched adjusting nut






1. adjusted on every 1/2 rev. by turning nut




6. Ram jet 





a. acts as band-aid for motor sprocket 




7. Sprocket





a. offset @ about .030” should face inboard






1. helps w/ disengagement & plates from binding 





b. aluminum primary - checked from gasket surface to sprocket





c. tin primary - use straight edge across the back side to check



F. Inspections




1. Plates





a. driven plates (riveted)






1. all rivets in tact, not grinding metal






2. hubs riveted plate important to prevent metal to metal 




    contact @ hub & basket





b. drive plates






1. check for worn or broken fingers




2. Warpage





a. if measurable on driven must replace, drive plates can w/stand 



    more must be visual





b. if plates are difficult to slide down studs into shell / basket




3. Wear





a. check for worn fingers in hub shell





b. check for worn grooves in clutch studs



G. Top cover




1. Drum





a. remove cam shaft lock screw to remove drum





b. slide shaft out, holding drum in, til cam plunger  & spring release



H. Side cover




1. Kicker shaft 





a. directional - coil slot aligns w/ kicker gear stop




2. Release lever shaft





a. has 2 separate block ends





b. 1 holds fingers & 1 holds release lever arm


*NOTE* The 1/2 plates have finger grooves cut into non-friction side for softer engagement &   

 are only mounted on one side

 
*NOTE* Must use clutch spring compressor HD part # 96210-80 when assy & disassy

III. TRANSMISSION

1. Design & General Info



A. Features




1. 4 speed 36 - 85




2. 4 speed 39 ONLY




3. 3 speed with reverse 36 - 79 (covered at end of outline)




4. 3 speed 36 - 49 & 50 - 79




5. Sliding gear




6. Direct drive




7. Constant mesh



B. Shift Mechanism




1. Handshift 36 - 79




2. Footshift mousetrap 1952




3. Ratchet top footshift L52 - *



C. Lubricant




1. Type





a. HD semi synthetic trans lube





b. originally HD called for eng oil, but gear lubes are much better for 



     lubing the variety of brgs and bushings




2. 24 oz. (3/4 qt.)




3. Level indicator





a. bottom of filler plug thread with vehicle upright





b. level plug



D. Vent System




1. 36 - 40 case screw used for venting





a. E36 milled





b. L36 - 40 boss machined & drilled, vented thru kicker cover




2. 41 - 55 hex screw in case used to vent




3. 56 - 79 cover screw used to vent


2. Kickstart Mechanism



A. Components




1. Crank (lever)





a. 53 - earlier = lever & shaft are 1 piece





b. 54 - later = separate lever & shaft




2. Crank gear





a. some use housing stops





b. some use gear stops against trans body






1. gear stops are machined or riveted on gear




3. Starter gear





a. 36 - 49 shorter shaft on starter gear, 16 teeth





b. 50 - E59 longer shaft still 16 teeth





c. L59 - 66 easier kicker, motor not turning as fast, 14 teeth 





d. 67 - 85 still easier kick, back to 16 teeth





e. uses ramp to engage & another ramp to disengage






1. pushes back on kicker




4. Starter clutch




5. Throw-out brg





a. small throw-out (automotive style) used on earlier clutches





b. large throw-out, used on all models, foot or hand shift




6. Clutch release lever finger 





a. solid finger 65 - E74





b. forked finger L74 - 86




7. Clutch pushrod





a. 36 - 64 used 13 5/8” long clutch pushrod





b. 65 - 74 used 13 1/4” long clutch pushrod, w/ flat tip & goes w/ solid 



    finger






1. 65 electric starter was added, rod grew 1/4”






2. 70 alternator added, rod grew 1/8”





c. 75 - E84 added oil slinger, 2 flat nipples & retaining ring





d. L84 - 86 went to wet clutch version, w/ oil slinger




8. Oil deflector (acts as slinger)





a. 36 - 38 propeller style on throw out brg





b. 39 - 85 sits overhead gear, drip style




9. Release lever





a. 65 - 67 short release lever arm, used for mousetraps, aluminum 




    primary





b. 68 - later used longer release lever arm





B. Function




1. Crankcase gear has ramp to disengage starter gear @ 12:00 & 6:00 crank 


    positions




2. Starter gear bushing is fed oil by oil deflector & rotation of throw-out brg


3. Shift Mechanism 36 - 79



A. Design




1. Hand shifters 36 - 79





a. E36 - E50 sand cast hand shift covers





b. 51 - 64 changed to die cast covers





c. 65 - 84 added ‘N’ neutral switch





d. straight shift pattern






1. 1 - N - 2 - 3 - 4






2. R - 1 - N - 2 - 3





e. two drums






1. 36 - 38 & 40 - 79 part # 34010-36 was all 4 spd. 3 spd. &  




    3 spd. with reverse






2. 1939 part # 34011-39 was 3 spd. reverse & 1939 4 spd





f. timing mark on hand shift drum aligns w/ drums end gear




2. Foot shifters (“Ratchet Top”) 52 - 79





a. 52 - 58 die cast covers





b. 59 - 79 added ‘N’ neutral switch





c. cast drums






1. 52 - 58 part # 34008-52 all EL, FL, FLH had stamped 




    drums






2. 59 - 72 same part # as earlier, stamped drum changed & 




    sand cast






3. 73 - 79 part # 34019-73 all FL 4 spd. footshift






4. 74 - 79 part # 34006-74 all FX 4 spd. footshift  







5. L76 - 79 part # 34010-76 all 3 spd. reverse 





d. might have foot shift mechanism w/ pawl carrier on side of trans. 



    top cover (figure 2-2)






1. notice timing notch when disassy/reassy for alignment






2. watch for springs, loosen spring release screw & pull pawl 




    carrier off as unit 





e. pawl carrier assy in any gear but ‘N’ align plate notch to shaft gear 



    timing mark





f. timing mark on foot shift drum aligns shifter gear w/ shaft & then to 



    drums end gear

 


3. Shifter gear (figure 1-4)





a. 36 gears teeth went all way around gear





b. 37 - 46 gear had partial teeth w/ lever in up position





c. 47 - 79 gear still partial teeth w/ lever in down position



B. Function




1. Hand shift





a. lever linkage moves shifter gear & drums end gear to shift





b. plunger ball holds drum after shift




2. Foot Shift





a. lever & linkage moves pawl carrier





b. one pawl engages & moves shifter gear & drum





c. other pawl ratchets over gear





d. pawl carrier springs return unit to center





e. cam follower holds drum after shift




3. Shifter gear





a. turns gear on drum or shifter cam





b. helps engagement 





c. notice timing mark, facing outwards





d. align timing mark w/ lever in proper position





e. always replace cotter pin


4. Shift Forks & Shaft



A. Design




1. Forks





a. 36 - 85 all were steel 





b. 1 small fork mainshaft





c. 1 larger fork countershaft





d. 36 - 78 interchangeable forks & bushings





e. 79 - 85 still interchangeable w/ bushing oil paths differ (retro)




2. Fork blocks





a. 36 - E76 both round 





b. E76 - E79 both square, 1 notch 





c. nut, lockwasher, spacer shims, shift fork, std spacer, spacer shims, 



    shift finger, & shift fork bushing





d. nuts face each other




3. Shaft





a.  held in with special set screw (don’t over tighten)




4. Shift finger rollers “Top Hat”





a. long version - .335”


5. Countershaft Assembly



A. Design




1. Shaft 





___                                       ___





___    ----------------------     ___     





________________________         36 - 64 C/S used tin cap               




         
________________________         





______________________ __





______________________ __        65 - E77 C/S  elect start (retros)  





__ ____________________ __





__    - .005” smaller OD    ___ __        L77 - 79 C/S must change case  



__ ____________________ __
                       bush & cluster






______________________ __        80 - 86 C/S notch is held by M/S 







                     plate ear





a. 36 - 64 






1. 2 versions both used tin cap





b. 65 - E77






1. 1 o-ring retros to 36





c. L77 - L79






1. .005” smaller OD for caged brgs 






2. has second groove for identification






3. retro to 36 if change case bushing & cluster gear




2. First gear





a. freewheel gear





b. fits all FL 36 - 84 & FX 71 - 73





c. half spd. bushing improves durability





d. 2 ratios






1. 2.45:1  ratio part # 35765-36 FL all, FX 71 - 73 plain tooth    






2. 3:1 ratio part # 35717-74 FX 74 - 84 grooved tooth




3. 1 - 2 shift clutch





a. 36 - 79 larger OD





b. 80 - 86 smaller OD, teeth clearance (retros)





c. installs either direction




4. Second gear





a. freewheel gear with half spd. bushing





b. part # 35751-36 4 spd. all FL, FX 36 - 86




5. C/S cluster 3rd & 4th





a. 4 spd. same ratio 36 - 86





b. 36 - E77 used 22 roller brgs per side - 44 brgs total





c. M77 - 86 used 2 caged brgs





d. speedo gear - pressed on






1. course & fine tooth designs must match speedo drive gear





e. C/S has gear end play spec (.008 - .012”)






1. check between adj washer & end of C/S gear 






2. may need to check case bushings if out of spec






3. if end play is too much must replace both races




6. Case bushings





a. match shaft dia., 2 sizes






1. 36 - E77 loose brg style .755” ID






2. L77 & up caged brg style .750” ID







a. ID for shaft change


6. Mainshaft Assembly



A. Disassy




1. pulling M/S





a. check drive gear end play (.003 - .013”) & adj by M/S ball brgs





b. remove M/S nut & lockwasher





c. remove sprocket & put sprocket nut back on sprocket side





d. place trans in press, press towards kicker cover





e. once shaft stops, remove lock-ring holding 3rd gear






1. pry & slide lock-ring around shaft til removed





f. once lock-ring is removed slide shaft all way out






1. watch brgs @ main drive gear seal





g. back to press, supporting cluster gear, press shaft down & out






1. separating cluster from caged ball brgs & race 





h. replacing main drive gear brg race, press out from inside



B. Design




2. Shaft





a. 36 - 49 small O.D. for kickstart gear 11 3/4” 





b. 50 - 64 larger O.D. (retros - 36 with later starter gear) 11 3/4’ long 






1. 36 - 64 for kickstart only





c. 65 - 69 electric start 12 ‘ long





d. 70 - E84 AC generator 12 1/2” long




3. 1st & 2nd gear cluster





a. 36 - 58 FL part # 35282-36 4 spd. 






1. shallow recess for 3rd gear with bronze bushing





b. 39 ONLY shorter cluster





c. 59 - 85 FL & 71 - 73 FX part # 35282-59 4 spd. 






1. deep recess for 3rd gear





d. 74 - 79 FX part # 35282-74 4 spd. 1st gear ratio change 



4. 3rd gear





a. 36 - 58 use bronze bushing with 3rd gear





b. 59 - 85 no bushing, the gear is the brg surface





c. brg surface is offset larger 3rd gear






1. causes 3rd gear to “whine” a little




5. 3 - 4 shifter clutch gear





a. marked ‘HI’ for easy assy






1. ‘HI’ stamp faces high gear (4th)





b. NOTE direction of chamfers






1. single chamfer faces 4th gear






2. double chamfer faces rear of trans body





c. same all years




6. 4th gear (main drive gear)





a. 36 - 64 used 44 loose brgs, no M/S oil seal - ID by not machined for 



    seal





b. 65 - E66 seal is stepped into recess shaft





c. L66 - 84 1/2 changed seal on main drive gear





d. all gears have replaceable bronze bushing






1. some bush have oil labyrinth seal






2. bushings oil grooves face outwards





e. L77 added caged needle on main drive    


7. Misc. Info



A. Gear ratio changes




1. 1st & 2nd gear ratios can be altered with OEM parts





a. gears must be matched on counter & main shafts




2. Gears have identifying marks for compatibility, see manual



B. Sprockets




1. 36 - 79 Dished





a. mount with dish towards trans. body





b. aftermarkets are not deep enough for clearance (use OEM)




2. Different sizes





a. 22 teeth on FL





b. 23 - 24 teeth on FX

 


3. Sprocket seal





a. single lip seal uses cork washer





b. double lip seal uses nothing 





c. must remove retaining ring, may need to heat





d. pressed out from outside-in





e. pressed in from inside-out





f. 4th gear washer is important to loose brgs





g. sprocket nut helps prevent leaks from splines near spacer, shoulder 



    washer





h. sprocket nut torque (60 -70 ft/lbs)



C. Cases




1. Major changes





a. 36 - 64 kickstart






1. 1936 4 lower mounting studs






2. 37 - 64 uses 4 mounting studs and 1 bolt





b. 65 - E77 electric start






1. case has support bracket for inner primary





c. L77 - E79






1. caged brgs







a. 3 & 4 spd.



D. Leaks symptoms/problems




1. wrong lube




2. side cover gasket incorrect placed




3. mounting studs pertrude or heli-coil




4. M/S main drive gear seal wrong




5. not vented or clogged venting



E. 3 spd. reverse trans




1. Available 39 & later





a. VL series option 30 - 36




2. Major differences from 4 spd





a. case has machined bore for idler gear





b. gear changes






1. C/S cluster






2. C/S 1st / 2nd gear






3. M/S cluster






4. M/S 2nd / 3rd gear






5. idler gear





c. fork is offset for 1st & reverse





d. drum has different pattern




3. Conversions





a. 3 spd. reverse - 4 spd.






1. exchange gears






2. install straight shift fork






3. install 4 spd. shift drum





b. 4 spd - 3 spd reverse






1. case must be correct version






2. exchange gears & fork






3. install 3 spd. reverse shift drum





c. electric start case to kickstart






1. saw off inner primary supports






2. install kickstart style mainshaft



F. Pushrod & Throw-out Brgs




1. Pushrods are different length for mainshaft lengths




2. 36 - L75 throw-out brgs





a. 36 - 38






1. small brg





b. 39 - L75






1. large automotive style






2. should be used anytime foot clutch linkage is used






3. strongest brg available




3. L75 & up





a. wafer brg





b. good bearing if clutch is properly adjusted & used on hand clutch 



    models



G. Teeth




1. 4 spd





M/S

      C/S




          M1 - 15 teeth
C1 - 26 teeth  
         

= 41 total mesh




          M2 - 20 teeth
C2 - 21 teeth          

= 41 total mesh




          M3 - 24 teeth               C3 - 17 teeth           

= 41 total mesh




          M4 - 26 teeth               C4 - 15 teeth           

= 41 total mesh




2. 3 spd & 3 spd reverse




          M1 - 16 teeth               C1 - 25 teeth           

= 41 total mesh




          M2 - 22 teeth               C2 - 19 teeth           

= 41 total mesh




          M3 - 26 teeth               C3 - 15 teeth           

= 41 total mesh




       MR - 15 teeth              CR - 23 teeth      idler - 15 teeth
= 53 total mesh   


1

