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IL1LUS. 28

Valve and Ignition Timing Gears
(SHOWING GEAR MARKS IN CORBECT ALIGNMENT)

5. Pinion gear. Gear and shaft are spline-engaged
and gear is a slip fif on shaft. '

8. Crankcase breather sleeve gear; also drives
scavenger pump.

7. Rear exhausi cam gear; alse drives oil feed pump.

8. Rear intake cam gear; alsc drives ignition circuit
breuker.

9. Front intake cam gear.

Front exhaust cam gear.

. Intermediate or idler gear (not marked).

. Generator drive gear with breather exhaust il

separator ring (not marked).

. Oil screen.

Refer to paragraphs 4, 5 and 6 under "Disassem-

bling Engine,” Page 30, for information on removing

timing gear cuse cover.

40
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Installing Timing Gear Case Cover

Before installing cover, lay engine on its side and
pour about Y4 pint of engine oil over timing gears.

Unless old timing gear case cover gasket is in
good condition, fit @ new gasket. Do not use a “home
made” gasket as this gasket has holes for oil pas-
sages, and if a hole is left out or put in wrong loca-
tion, oiling system will not function normally.

Atter all gear cover screws, except hexagon-head
bolt which also holds oil feed pump, are instzlled
and pulled up tight (this includes generctor scréws),
tum engine and note whether or not it turns freely.
If considerable drag is feli, possibly too many steel
shim washers have been fitted to one or more cam
gear shafts. In this case moke necessary correction.
Cam gear endplay should be from free rumning
to .005”.. :

Installing Oil Feed Pump

If condition of oil feed pump gasket is in the least
questionable, use a new “factery” gasket. Never
use a “home made” gasket on oil feed pump as
leaving out one hole or getting « hole in the wrong
location may put oiling system completely out of
comrmission.

Siart pump onto its three mounting studs, turn
engine slowly and press lightly adainst pump until

40
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driving dogs on cam geaz shaft line up with and drop ¢«
into driving slot in oil pump roter. Insert hexagon- )
heuad bolt and lock washer emd install the three lock
washers and nuis on pump mounting studs. Pull ol
up tight. Note that two of these nuts are’long exten-
sion nuts. These nuis shouldé be put bock on same
studs from which they were originclly removed.

ILLUS, 30« _
IGNITION CIRCUIT BREEKER AND TIMER

Ignition Circuit Brecker end Timer
and Flywheel Timing Meark

. 1. Flywheel timing mark, in center of inspection
hole in crankcase. Arrow shows direction in which
engine runs.

2. Adjustable contact point lock screws. Loosen
these screws to readjust point gap.

3. Contact point gap. Gap fully open (breaker _
lever fibre on highest point of cam) should be 022", *
Wrong gap affects iime of ignition. See "Servicing '
Cireuit Brecker and Ignition Timer,” Page 24.

4. Mark on brecker cam (registers with brecaker
lever fibre), and marks on timer head, indicating
original factory timing. )

5. Breaker cam. Narrow cam times front cylinder;
wide cam times rear cylinder. Cam should be Iubri-
cated occasionally with « very light application of
grease.

6. Condenser.

7. Adjusting band screw. After loosening this
screw and thug loosening adjusting band, timer head
can be shifted to readjust timing. -

8. Advance and retard lever; inward position is
advanced.

Installing Circuit Brecker and
Timing Ignition
(REFER TO ILLUSTRATIONS 20 AND 30)
Turn engine in direction in which it runs until tap
pels indicate front cylinder is on compression stroke
(directly after front intake volve closes). Continue

turning engine slowly umiil flywheel timing mark
is in cenfer of inspection hole in left cramkease.




. Insiall gasket and timer head tension (ground)

- spring on timer shaft base assembly and insert shaft

- and shaft gear all the way down into place in timing
gear case cover. Do not secure with timer base
screws asyet.

Install timer head with control lever (8) within
advdnce and retard quadrant os shown. Do not
install cover retciner until later. Fully advance lever
(8) (push inward) and observe how closely mark (4)
on breaker cam lines up with breaker lever fibre.
If it does not line up, lift timer base and turn shaft
_gear so iis engagement with its driving gear is

- changed one tooth. Check again according to breaker
cam mdrk. Repeat this procedure until gear engage-
ment ig cticined which closely aligns mark (4) and
brecker lever fibre. When this has been accom-

plished, note that base is tumed:so ignition coil wire .

is toward rear of engine and secure base with screws
end lock washers. ' _

Re-install head on base and secure with ground
spring and cover retainer. Be sure ground spring is
in its proper place so when cover retciner ends are
fitted through holes in timer head, they also {it into
spring locating notches. Otherwise, spring will have
ne iension and Hmer head will be loose on its base.
Contact points and condenser are grounded through
timer bose and this spring holds the head in close
contact with the base, thus insuring a goed ground.

Provided mark on side of timer head and hole in
adjusting band are still in alignment; also brecker
point gap is correctly adjusted. engine is now tzmed
according to original iactory setting.

Becommended Becheck of Ignifion
Timing

Even though all marks are in perfect alignment,

same as engine was originally timed, timing may,

change somewhat after engine has been in service

for a time, due to normal wear and seating of the-

various moving parts that affect timing.

Since accurate ignition timing is the first essential
io good engine performance, it is advisable, after
ignitien has been Hmed accosding to marks as ex-
plained above, to recheck as foilows:

Refer to Iliusization 30. See that circuit breaker
points are properly adjusted with a gap of 0227,
Make sure bredaker lever {8) is advanced all the way.
Tarn engine in direction in which it runs uniil front
cylinder is cn compression siroke and continue to
furn it ahead slowly until narrow cam (the one with
timing mark], just starts fo open breaker points.

An accuraie check as to when points just start to
break con be made with o test lamp as follows:

It engine is not installed in chassis, connect a test

battery in serizs with test lamp and circuit bredker. -

While points are closed, lamp will remain lit; as points
start to open, lamp will go cut,

f engine is installed in chassis, connect one wire
of test lamp to coil recr terminal along with circuit
breaker wire, zonnect other wire to ground and turn
ignition switch "ON.” As long as poinis are closed,
lamp will remain out; as points start io open, lamp

] light.

Whan exact pesition iz found, where peints just
start to open. ilvwheel mark should be in center of
inspection hole. If it is not, readjust Himing as nec-

essary by loosening screw (7) which loosens adjust- .

r
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ing band, and shift timer head in band.

if flywheel timing mark shows forward of center
in inspection hole, timing is slow. To correct, shift
timer head against rotation of brecker cam. If fiy-
wheel mark is to rear of center of inspection hole,
timing is fast and timer head must be shifted with
rotation of breaker cam, to correct timing.

With ignition timing correct, front piston is %~
before top center, on compression stroke, when poinis
]us’t start to open and couse spork to cccur, firing
front cylinder. .

Ignition timing should be checked in thls manner
every 2000 miles.

Installing Pistons

It is assumed that piston-cylinder fitting, also pin
cmd ring fitting have already been given due atten:
tion as per information under "Refinishing Cylinders
Oversize and Fiiting New Pistons,” Page 32, "Emer-
gency Piston and Bing Service,” Page 43 and "Piston
Bings,” Page 44. Whether new or used pistons are
being installed, the rings should be new. It is not
practical to reassemble an engine with used rings,
even though rings may not ke very badly worn.

Install pistons according to instructions under
"Piston and Pin,” Page 43. Handle pistens carefully
so they will not be burred, cracked or otherwise
damaged. )

Aligning Rods

In refitting and reassembling connecting rods, and
finally fitting pistons, rods may poessibly be bent or
twisted, throwing upper bearing and lower bearings
out of alignment with each other to some.extent.

Therefore, after pisions have been fitted, rods must

be checked and re-cligned as may be necessary. If
a rod is left bent or twisted, piston has « cocked
relation to cylinder bore and the result is excessive
noise and rapid wear.

Check rod alignment by means of piston squaring
plate {manufacturer's number 12655-26) as shown in
IHustration 31. Be sure crankcase fdce i clean and

ILLUS. 31
PISTON CHECK FOR ROD ALIGNMENT

J. E. ADA&RS

27% WILSON DRIVE
MTN. HOME, IDANHC 83647

.




free from burrs go that squaring plate seats fully.

If a rod is in perfect alignment, pision bottom will
rest squarely on plate with flywheels turned so that
crank throw is in either forward ar rear position. Bear
in mind that this check, to be accurate, depends
upon checking with crank throw in both forward and
rear positions, as it is the change of rod angle, result-
ing from changing crank throw from one position to
the other, that influences the seating of piston on
squaring plate and thus indicates whether or not rod
is in clignment.

Rather than depend entirely upon visua! check,
as to when pision seats squarely upon plate, insert
narréw strips of paper of equat thickness underneath
piston, one on each side, below piston pin, as shown
in Hlustration 31. Press piston down lightly with
finger tips resting on center of piston head and pull
first one paper, then the other, partially from under-
neath piston. I piston is perfecily square (rod in
alignment), both will have the same amount of drag.

If rod proves to be out of alignment, it con be
straightened by means of a bar inserted through
piston pin, as shown in Illustration 32. Use bar of
largest diameter that can be inserted through pin.

To straighten o bend, insert straightening bar
through low end of piston pin and apply upward
force.

To straighten « twist, insert straightening bar
through high end of piston pin and pull eway from
crank throw.

The manner in which piston seats on sguaring
plate indicates as follows: '

1. Piston high on same side, both crank throws;

rod is bent.

2. Piston high on opposite sides as crank throw is
chamnged: rod is twisted.

3. Piston square or nearly square with crank throw
in one position and high on one side with crank
throw in other position; rod is beni and twisted. In
this case, remove bend first and then remove twist.

ILLUS. 32
SQUARING PISTON STRAIGHTENING CONNECTING ROD)

E 23
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After rods have been aligned, check to see that

' pistons center in crankcase cylinder opening, without

side pressure on rod upper ends. If rod ends are
olfside enough to interfere with pistons centering,
they must be corrected by one of the following
methods: Further re-aligning; dressing off end of rod
bearings with « file; fitting a different combination
of thrust collars (Item 12, Hustration 28) to shift com-
plete flywheel and rod assembly sideways.

Installing Cylinders

" Lubricate cylinder walls, pistons, pins and rod
upper bushings generously with engine oil. Also
pour about Y4 pint of oil onto rod lower ends. This
is an initial crankease supply to take care of lubrica-
tion requirements while oiling system is building up
normal pressure and circulation, direcily after start-
ing on overhauled engine the first ime.

Space ring gaps about equidistant around piston
but do not locate any gap near exhaust valve port,
as in this position ring ends may be overheated
and burned.

Turn engine until crank pin is at bottom center.
See that crankcases are clean and fit eylinder base
gaskets. Also note that valve cover gaskets on tappet
guides are all in place and in good order. If any are
damaged or broken, replace them. Cylinders with
valves and valve covers assembled can now be
installed over pistons and rings being careful not

to change ring gop locaiion. Work cylinders care- .

fully down over rings to avoid any possibility of
ring breakage. Install rear cylinder first and as
cylinder seats, turn engine so tappets are at their
lowest position. Turn on cylinder base nuts and pull
them down jus snug, not tight. Follow same pro-
cedure with front cylinder. In connection with a top
overhaul only which does not require removing
muffler, insert exhaust pipes inio cylinders as they
are seated.

Check intake manifold poacking bushings to see
that they are in good condition. Assemble nuts and
bushings to manifold after applying a light coat of
oil or grease so bushings will freely adjust them-
selves to mamifold and cylinder nipples as nuts are
tightened. Twrn nuts onto cylinder nipples and
tighten securely with special wrench (manufacturer's

" number 12003-X). Unless manifold packing bushings

are in good condition and manifold nuts securely
tightened there are likely to be air lecks around
manifold-cylinder joints. With this condition it will
not be possible to get a satisfactory low speed car-
buretor adjustment. _

After moanifold iz tight, loozen cylinder base
nuts slightly to alow final shifting end lining up
of cylinders and manifold, then tighten base nuts
securely, using special wrench (manufacturer’'s num-
ber 12850-29). :

Installing Cylinder Heads

1t is recommended that new cylinder head gaskets
be used each time heads are re-installed. This assures
ieck-free joints. Old gaskets should be re-used only
in an emergency when new gaskets are not avail-
able, as in some cases a leck-free joint cannot be
obigined with used gasket. Apply a light coat of
engine oil or grease to both sides of gaskets. Make

S
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ure tops of cylinders are clean and install gaskets.
. J Place heads on cylinders and install heavy wash-
ers and head bolis (See Tustration 19). Attach cylin-
der head-frame bracket with the two long bolts,
spacers and flat washers. Spacers go between heads
%7 and frame bracket. A flat washer goes under the
’ head of each long bolt above bracket and some
engines have flat wuashers between spuacers and
bracket.

Head kolts must be tightened evenly to aitain a .

tight joint. First turn bolts down just snug; then

tighten each of them Y to Y2 tum atf o time until all
: are securely iightened. Use speciad head bolt wrench
N {manufacturer's number 12047-30A).

Adjusting Valve Tappets

Valve iappets must be checked and readjusted
each time cylinders are removed and re-installed.
See "Adjusting Valve Tappets,” Page 23.

;
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Installing Carburetor

Alter servicing carburetor s needed according to
information under “Carburetor Service,” Page 358,
instadl it on manifold. Note that engine equipped with
a Y%” spacer between manifold and carburetor
should be fitted with three heavy (asbestos) mamifold
gaskets. One gasket is placed between manifold and
spacet, and two between spacer and carburetor.

Engine not equipped with spacer between mani-
fold and carburetor may be fitted with either one
heavy gasket or a paper gasket, between manifcld
{ and carburetor.

: Install lock washers on carburetor-manifold screws
and tighten screws securely. If these screws are not
& . tight, an air leak will result, causing carburetion to
be erratic. Attach carburetor support bracket to bowl

nut extension, Tighten securely.
Disassemble gasoline stzainer. Clean thoroughly
before installing.

Installing Engine in Chassis

In connection with top overhaul only, engine is
already in chassis and completing assembly is a
matter of reversing the procedure followed in dis-
assembly as outlined under "Disassembling Engine
for Top Overhaul Cnly,” Page 28.
In the case of a complete engine to be installed
in chassis, reverse procedure followed in removing
" engine from chassis as outlined under "Removing
Assembled Engine From Chassis for Complete QOver-
haul,” Page 30.
In either case, pay close attention to the following:
Install required number of shim washers to fill space
a5 between cylinder head bracket and frame lug and
' securely tighten the bolt through these fiitings; bear
in mind that clamp for front spark plug cable is also
attached with this bolt. Be sure throtile and spark
control clamps are tfightened securely and check
dvery closely io see that throttle opens and closes
fully with grip movement and that spark adveances
fully with grip in inward position. Check clutch, gear
shifter and brake controls for correct adjustment.
Mcake close final inspection to be sure all nuts, bolts,
screws, efc., are tight,

A
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Emergency Piston and Ring Service

Need of replacement of rings, or possibly pistons
and rings, is indicated by loss of normal compres-
sion, overheating, loss of power, abnormal oil con-
sumption, excessive exhaust smoke and piston slap
or knock.

As explained under "Refinishing Cylinders Over-
size and Fitting New Pistons,” Page 32, when pisions
develop excessive clearance and slap due to wear
or damage and cylinders are found worn more than
.082”, it is recommended regular practice to smooth
and true up cylinder bore by honing, or bering and
honing, to the next reqular oversize piston step.”

However, piston slap alone, due to wear and ex-
cessive cylinder-piston clearance, does not neces-
sarily mecn otherwise very poor and undependable
performence. A good compression seal is the require-
ment of prime importance for good performance.
Therefore, in rendering emergency or field service,
when and where oversize pistons and facilities, for
refinishing cylinders oversize are not at hand, the .
main things to be considered are whether or not
cylinders are deeply scored and piston ring grooves
badly worn sideways.

Even though cylinders emd pistons may be worn
st0 the extent of very pronounced piston slap, if cylin-
ders are in smooth condition so « new and reasen-
ably good compression seal can be effected by fit-
ting new rings, or new pistons and rings i ring
grooves are badly worn, engine will be good for a
further period of dependable performance.

See "Checking Cennecting Rod Lower Becring for

Excessive Wear and Looseness,” Page 29.

Piston and Pin
(REMOVING AND INSTALLING)

Piston pin, properly fitted, is a light hand press {it
in piston and has .001" clearance in connecting rod
upper bearing. The pin is secured in piston by means
of « spring lock ring at exch end of pin. Lock rings
fit into grooves in pin ang.grip pin with considerable
tension. s

In removing piston pin, first remove lock ring from
end of pin that is slotted. These slots permii getting
a screwdriver underneath lock ring and forcing it
off. Use end of special tool specified below as a rest
for screwdriver. Pin can then be driven out of piston.
Use a drift of proper size to avold damaging end of
pin and piston boss and strike Jlight hammer blows
to avoid bending connecting rod.

When reassembling piston to rod, after giving due
aitention to-correct fit of pin in both, piston and rod
upper bearing, clean lock ring groove and install
lock ring on end of pin that is not slotted. Start slotied
end of pin into piston boss and drive through in the
same manner in which pin was removed.

If the piston (but not the pin} is heated about as
hot as it cam be handled before pin is started, pin
will drive through easier than with piston at room
temperature. Afier pin is in place, clean lock ring
groove and insiall the other lock ring. It is important
that monufacturer’'s special tool number 12052-32 be
used for instailing lock rings, as with this tool lock
ring is expanded just enough to go over end of pin.
Other means of installing moy oveftexpand ring and




possibly crack it. Note that ring seats firmly in its
groove; if it doesn't, discard it and install another
new one. A lock ring loosely instalied will rapidly
loosen further in service and finally will come off
pin, resuliing in both piston and cylinder soon being
damaged beyond repair. Never re-install a used lock
nng; always use a new one.

Steamdard size pistons and those in the lowsr over-
size steps have two horizontal slots, one front and
one rear, in bottom ring groove. Oversize pistons in
the larger steps are slotted horizontally cnd also
have a vertical slot in one thrust face. Pistons with
only the horizontal slots may be fitted with either
thrust face to the front. Pistons with vertical slot in
one thrust face must be fitted with that thrust face
to the front. )

Pistons obtained from the manufacturer, standard
o] oversize, are fitted with pin correcily fitied and
piston rings installed. Piston pin lock rings are also
supplied, one assembled on pin, the other one loose.
Check ring gaps in cylinder being refitted.

Piston Rings

Piston rings are of two types; the two upper rings
on each piston are plain compression rings. The

- bottom ring on each piston is an oil conirol ring,

having a channel in its face.

Piston rings must have proper side clegrance in
ring grooves. In new assembly, this is .004”. Check
with thickness gauge. Maximum permissible side
clearance is .0087,

Gap between ends of rings, when inserted squarely
in cylinder bore, must be .010” to .020”. If gap is
less than 0107, ring ends may buit under expansion
and rings may be scored or broken. Gap may be
increased by filing with « fine-cut file.

Installing and Fitting Connecting
Rod Upper Bushing

Connecting rod upper end bronge bushing may
need to be renewed either due to wear and exces-
sive pin clearance or due to becoming loose in rod.

ILLUS. 33
INSTALLING NEW RCD BUSHING

44

Inspect for both conditions. s

. b

‘When bushing is found tight in rod but is worn)

to excessive pin clearance (002" or more) it is, of “.
course, possible to service it by recming oversize
and fitting an oversize pin. However, it is better prac-
fice to install o new bushing and ream it to fit a
standard pin, except when piston io be used has

- previously been fitted with oversize pin or pin is

loose in bosses, necessitating fitting with larger pin.
The principal objection to fitting upper end oversize
is that, in the event of emergency field service requir-
ing quick fitting of pistons, considercbly more time
is required for the job if upper end bearing is over-
size. New pistons obtained from the manufacturer
are supplied correctly fitted with standard pin. end
installing one is « short job.if the rod bushing is
already reamed to standard size. If bushing has been
reamed oversize, either new bushing must be in-
stalled and reamed to standard size or piston must
be reamed oversize to fit an oversize pin, which
involves exira iime.

When installing new upper end bushings in rods
disassembled from engine, an arbor press, if avail-
able, is usually used to press out old bushings and
press in the new.

When renewing bushings in connection with only
a top overhaul, use special manuiccturer's tools
shown in Iltustration 33. Bushing tool is number
12057-X; red holding fixture is mumber 12058-X. Be
careful to start new bushings with oil slot in align-
ment with oil slot in rod.

Ream new bushing to size, or, preferably, ream

nearly to size and finish to exact size with a hone i

(reomer number 11915-X; hone number 11844-X). %
A properly fitted pin should have .001” clecramce;
with this clearance, pin will have just noticeable
shake in bushing. Fitting tighter is likely io result
in a seized pin or bushing loosened in rod.

Oversize piston pins are availeble in the following
oversizes: 0027, .004”, 006", .008”, .010” and .0127.

After installing new connecting rod upper end
bushings in connection with only a top overheul,
connecting rod alignment must be checked the scme
gs when an engine is completely overhauled. See
“Aligning Rods,” Page 41.




SUMMARY OF ENGINE SPECIFICATIONS
(Fitting and Adjusting)

-T."_:CYLINDEH Stemdard bore—2.7445 to 2.7455”.

" PISTON CLEARANCE IN CYLINDER: .001” to .002”, measuring piston at bottom of skirt, front to rear.

Warning: This fitting clearance applies only te manufacturer’s taper-cam ground piston, which is .0025”
: smailer at top of skirt, undemecth lower ring, than at bottom of skirt. This clearance (0017 to .002") is not
o su.fﬁc1ent for straight-cam ground pision obtained from some other source.

. PISTON- CYLINDER HEAD CLEARANCE: ;" to 75" with piston t top center.
~ PISTON PIN IN PISTON: Light hand press fit.

.  PISTON PIN IN CONNECTING ROD UPPER BUSHING: .001” clearance.
PISTON RING GAP: .010” to .020”.

 PISTON BING SIDE CLEARANCE IN GROOVES: .004".

- CONNECTING ROD LOWER END BEARING: 0007 to .001” loose.

CONNECTING ROD LOWER END SIDE PLAY: Forked rod must have .006” to .010” play between flywheels.
Roller and retainer assembly must be narrower, but not more than .010” narrower, than forked rod.

DINION GEAR SHAFT: .0008” to .0012” loose in roller bearing and .0005” to .001” loose in timing gear cover
bushing. (Note: When new cover bushing is installed, oil transfer hole in bushing must be located 30°
ahead of top center).

SPRCCKET SHAFT: .0005” to .001” loose in roller bearing; .006” to 007" lcose in oil retaining bushing.
FLYWHEEL ASSEMBLY: 012" to .014” endplccyh in crankcase.

CAM GEARS: .0005” to .001” clearance in crankcase and gear case cover bushings; free to .005” endplay.

VALVE STEM.- VALVE GUIDE CLEARANCE 0025 to L3387,

TAPPET GUIDES: .0005” to .001” press fit in crankcase.

VALVE TAPPET-TAPPET GUIDE CLEARANC‘E: 0005 1o .001”.

TAPPET CLEARANCES: Engine cold. Intake .004” to .005”; exhaust .006” to .007”.

CIRCUIT BREAKER POINTS: 022" gap with breaker lever fibre on highest point of cam.

SPARK TIMING: % to.+%" before top center; time according to ﬂywheel mark. (See Page 40.}

CRANKCASE BREATFfE'R TIMING: See Page 37.

VALVE TIMING: Time according to gear mazks (See Page 40). Tappets to be adjusted first. Intake opens &

DT

to 55" before top center; intake closes {;” to #” after bottom center. Exhaust opens %17 to 33" before
bottom center; exhaust closes -7 to % after top center.

OIL PUMP ADJUSTMENT: Normal setting—Head of pressure reg'ulating- valve adjusting screw 3" from face
of pump body.

FRONT CHAIN OILER ADJUSTMENT: Initial foctory setting—Adjusted .with the required washers under
adjusting screw head to hold screw point 1% turns off iis seat. Make further adjustments as needed to
meet actual service requirements (See Page 20).

REAR CHAIN OILER ADJUSTMENT: Initial factory setting—Adjusted with the required washers under
adjusting screw head io hold screw point ¥ turn off its seat (See Page 20).

45




et e i SELE

ATINASSY JO HIJHO HOmmmOU NI SLUYd TIV DNIMOHS—HOILVHINID
vE SOTT

12°]

46

(5




GENERATOR ASSEMBLY

(ITEM NUMBERS REFER TO ILLUSTRATION 34)

ITEM NUMBER USED PART NUMBER NAME
1 1 634-32 Drive Gear Pin
2 1 632-37 Prive Gear
3 1 1647-31B Spring
4 1 1646-31 QOil Deflector
5 i 1644-30 Drive End Bearing (large)
6 1 1647-31D Spring Ring
7 1 '1647-31C Felt Oil Retainer
8 2 1506-32 Frame End Screw (Same as Item 12)
9 4 1512-18 Pole Shoe Screw (Same as Item 11)
10 1 1504-32 Frame
11 (See Itemn 9) - —
12 (See Item 8) - , —
13 1. 1507-32 Shunt Field Coil (White identification mark).
14 2 1511-30 Pole Shoe (Same as Item 16) o
15 1 1636-32 Armature v
16 (See Item 14) - —
17 1 1508-32 Requlaiing Field Coil {(Orange identification mark}
18 3 1643-29 Armaiure Steel Spacer (.0257)
19 1 164229 Armciure Bokelite Washer
20 oI 1643-30 Armature Steel Spacer {.0727)
21 ! 1505-32 Frame End
22 4 010 Terminal Screw (Same as Items 29, 32 and 49)
23 2 1661-32 Brush Holder (Same as Item 31)
24 2 1669-32 Brush (Same as Item 34)
25 2 036 Brush Holder Bolt
28 2 0254 Lock Washer
27 2 1667-32 Nut ,
28 1 . 1663-32B Shunt Field Ceil Terminal
29 (See liem 22) - : _
30 - 2 - 1663-32A Shunt Field Coil Terminal Insulation
31 {See Item 23) - —
32 {See ltem 22) - —
33 1 1663-32 Positive Brush Holder Insulation
. 34 {See Item 24) - . —
35 2 186432 External Terminal Boit
36 2 1665-32 Terminal Boit Bushing
37 2 1666-32 Insulating Washer
38 2 0354 Lock Washer
39 4 0105 Nut
40 1 1641-3CA . Grease Retainer, Inner
41 1 1697-30 Gasket
42 1 1644-18 Commutator End Bearing
43 I3 1639-18 Spacing Shim (.020")
44 1 1647-28A Spring Ring (1% dicmeter)
“45 1 1647-32 Bearing Housing
46 1 0261 Lock Washer
47 1 0129 Armature Shaft Nut
43 i 1671-26 Third (regulating) Brush (small) o
49 (See Ttem 22} - —_
50 1 1662-32 Third (requlating) Brush Holder
‘51 1 1642-30 Gasket
52 1 1641-33 Grease Retainer, Quter .
53 3 037 Screw (Seme as Item 55) . #
54 ' 1 1696-32 End Cover : -
55 (See Item 53) - - '
d. E. ADApas
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ELECTRICAL SYSTEM

Electrical system is a 6 volt, one wire,

ground return sysiem, with negative ground. Generator is third

brush and “lamp load” regulating type. Lamp load requlation is accomplished by conneciing “shuni” field
winding in the lighting circuit. When lights are turned "ON,” this field is energized ecmd generator output

is increased to carry load of lighting equipment.

When Generator Fails to Charge.

When generator apparently quits charging (indi-
cated by green signal light in swiich pane! staying
1it or battery going dead), the frouble may be of such
nature that repairs can be made without removing
generator. Follow procedure outlined below, step by
step, until the trouble is located.

L. Test the baitery and if its condition is question-
able, replace with fully charged battery before mak-
ing further iests, '

2. Remove left footboard, footboard sidebar and
chutch footpedal assembly.

3. Remove generaior end cover and inspect
brushes to make sure they are not worn out, broken,
or gummy c¢nd sticking in brush holders.

4. See that commutator is not excessively oily,
dirty or gummy. .

5. Make sure brush holders are not bent and pos-
sibly striking shoulder on commutator.

8. If the fqult is not found through above checks,
it may be in the cut-out relay, or in wiring between
generdtor and battery.

" To check whether trouble is in generator, relay, or
wiring beiween relay and battery:

1. Connect an ammeter between battery negative
terminal and ground,

2. Disconnect wires from "relay” terminal of gen-
erator and battery positive terminal, and connect a
jumper wire direcily between these two terminals.

3. Start and speed up engine and check reading
of ammeter. If generator shows normal charge,
trouble is in cut-out relay (See “Cut-out Relay,” Page
52) or in wiring between relay and battery (See
"Wiring Details,” Page 54). If generator shows no
charge, it must be removed for further attention.

Removing Generator

1. Disconnect wires from generator “switch” and
~relay” terminals,

2. Remove the two long screws, through timing
gear case cover, that secure end of generator against

" gear case.

3. Remove nut, lock washer and curved washer
ifrom end of strap that clamps generator in its cradle
on cramkcase. :

4. Lift strap high enough to permit raising genera-
tor so oil slinger {on end of generator gear) will clear
adjacent gear ond cllow generaior {o be removed
from engine.

5. Be sure to observe and count number of paper
shims between generator and cradle. Lay these
shims aside to be used ageain when generctor is
re-installed. Also, note location of hole in shime for
oil drain. These shims were required in original
assembly to adjust driving gears for proper mesh
and, if left out, gears are still likely to mesh too
deeply and howl, even though they have seen con-
siderable service.

8. Unless a new generator gasket is available, to
be used when generctor is re-nstalled, be careful
about damuaging the old one.

.

48

ILLUS. 35
TESTING REGULATING FIELD COIL

Testing Field Coils and Brush Holders
Without Disassembling Generator

Caution: Overloading ammeter, due to short cir-
cuit or otherwise, will damage it. Overload is indi-
cated by needle going beyond range of calibrated
scale; direct “short” is indicated by needle swinging
violently to extreme limit of its travel. In either case,
contact must be broken instanigneously to avoid
damaging or burning out ammeter. Therefore, in
making the following tests with ammeter, first make
only o momentary coniact io deiermine if o short
exists. If ammeter needle does not go beyond cali-
brated scale, it is safe to moke continuous contact
and proceed with test as described.

As an added precqution, in making tests with
ammeter, always work on a bench with an insulated
top. This will prevent shorting through bench top.

Never touch test points together.

Connect a fully charged batiery to suitable test
ammeter and test points os shown in Ilustration 35.

Bemove the three brushes from their holders (See
“Inspecting or Replacing Generator Brushes,” Page
51). Removing main brushes requires removing
screws connecting field coil terminal wires to brush
holders. These wires must be reconnected before
tests can be made.

Testing regulating field coil {see Hiustration 35):

1. Touch test point A" to “relay” terminal of gen-
erctior and test point “B” to third (regulating) brush
holder as shown in Ilustration 35." The ammeter
should read between 1.4 and 1.9 amperes. If am-
meter shows no reading, field coil is open(See that
terminal connections are tight and field coil wires
cre not broken at terminals). If reading is appre-
ciably higher than 1.9 amperes, field coil is shorted
internally.

2. With test point “A"” siill on "relay” termincl,
ground other test point by moving it to generator
frame, os indicated by dotted lines “C,” Tlustration




35. Ammeter shculd show no reading on this test.
) I ammeter registers « reading, field coil, "relay”
terminal, positive brush holder or third brush holder
is grounded.

¥ test shows ground, disconnect field coil wire
from third brush holder. If trouble is eliminated, third
brush holder ig grounded. If ground still exists, dis-
connect field lead from positive brush holder. If
trouble is now eliminated, ground is in field ceil. If
ground still exists, the positive brush holder or
“relay” terminal is grounded.

Testing shunt field coil (See Illustration 36):

Touch test point “D” to "switch” terminal and test
point “E” to negative brush holder {this brush holder
is grounded) or on generator frame as shown in
THustration 36. Ammeter should read from .6 to 1.0
ampere. If ammeter shows no reading, coil is open
(See that terminal connections are tight and field coil
wires oare not brokem at termincis). If reading is
appreciably higher than 1.0 ampere, coil is shorted
internally or grounded, or "swiich” terminal is
grounded.

-
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ILLUS. 36
TESTING SHUNT FIELD COIE

Disassembling Generator
(ITEM NUMBERS REFER TO ILLUSTRATION 34)

A. End cover cmd brushes have ciready been
removed for previous checking and testing.

B. Disconnect fsld wires from brush holders.
Closely observe how field coll wires are arranged
to keep them in the clear sc they will not be dam-
aged by armature. Two are pulled between gen-

erctor frame and frame end screws cand omne is’

brought over the outside of aluminum frame end.
Also, excess slack is avoided by winding wires
together, where they cross at brush holders. Note
this crrangement ond arrange wires in the same
manner when raassembling.

C.Remove pin from drive gedar: remove geoT,
spring and oil ceflector (ltems 1, 2. 3 and 43,

D. Clamp armcture shaft in copper-faced vise
jaws, with generator in upright position.

E. Take out three end screws and remove outer
grease retainer, gasket and third brush holder
(Ttems 50, 51, 52 and 53). '

F. Remove armature shaft nut and lock washer
{Ttems 46 and 47); use %" socket wrench.

G. Remove bearing housing, gasket, bearing, and
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inner grease retainer (Items 40, 41, 42 and 45).

H. Hemove steel and fibre washers from armature
shait (Items 18, 19 and 20).

I. Take generator out of vise and remove frame
end screws {ltems 8 and 12). I gasket is still on end
of generator frame, it will have to be removed to
uncover the heads of these screws. Before turning
screws all the way out, tap them lightly to drive
aluminum frame end (Item 21) off frame (Jtem 10).

1. Bemove armature (Item 13) from frame. by tap-

" ping drive end of shaft lightly with a soft hammer.

K. Drive end bearing can now be removed; also
spring ring and felt oil retainer (Items 5, & and 7).

L. Do not remove pole shoes and field coils (Items
13, 14, 16 and 17) unless tests previously made
proved one or both of the field coils in bad order.
They should be removed only for good reason, as
difficulty may be experienced in reasserabling so
they allow specified armature clearance. When a
pole shoe and field coil must be removed, clamp
generator frame lightly in vise and remove screws
with a large screwdriver. These screws are very
tight and difficulty will be experienced in removing

_them unless screwdriver bit is in good skape and

seats fully in slot.

Testing Armature
{REFER TO ILLUSTRATIONS 37. 38 AND 39}

To test for “ground”:

If growler with test points is available, test as
showz in Nlustration 37. If this means of testing is not
available, test with battery and ammeter hook-up,
same as used for testing field coils (shown in Illus-
trations 35 cnd 38). Contact commutator with one test
point cnd armature core with the other. I circuit is
completed, armature is grounded.

If armature is found to be grounded, make sure
commutator is free from carbon and copper dust
deposits. After cleaning thoroughly between seg-
ments and at ends of commutator and blowing off
thoroughly with compresed air, repeat test. If ground
still exists, armature must be replaced with g new
one. ,

ILLUS. 37
TESTING ARMATURE FOR GROUND
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ILLUS. 38
TESTING ARMATURE FOR “SHORT"”

ILLUS. 38
TESTING ARMATURE FOR “OPEN"

%‘—COM MUTATOR

UNDERCUTTING MICA WIiTH PIECE
OF HACKSAW BLADE

B+ COMMUTATOR

Ih

STARTING GROOVE IN MiCA
WITH 3 CORNERED FILE

/S:GMENT’S\

RIGHT WAY

MICA MUST NOT BE LEFT
WITH A THIN EDGE NEXT
TO SEGMENTS

MICA MUST BE CUT away
CLEAN BETWEEN SEGMENTS

JILLUS, 40
UNDERCUTTING COMMUTATOR MICA
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“Growler” test for “short”: )
Place armature.in “growler” avd hold piece of
hacksaw blade in loose contact with armature core
as shown in Mlusiration 38, Turn “growler” "ON.”
Hotate armature slowly one or more full turns. ¥
crmature is shorted, hacksaw blade will be atiracted
to armature core and will vibrate violently «t one

or more points around armaiure.

If short is found, thoroughly clean commutator as
described under “ground” test .and test ogain. If
short still exists, armature must be replaced with
a new one.

“Growler” test for “open”:

Place armature in “growler” as shown in Illustra-
tion 39 and turn “"growler” “ON.” Insert tip of hack-
saw blade between segments that are closest in
alignment with the peoint of contact of armature core
and “growler” V. Make and break contact between
segments with hacksaw blade.

A strong flash should be seen as contact is broken.
No #ash or a very weak flash indicates an open
circuit.

HRepeat this iest between all segmenis, turning
armature so that each test is made on the line of
contact between armature core and “growler” V.
If an open circuit is found, check for loose or broken
wires at commutator connections. If none are found
that can be repaired, armeture must be replaced
with a new one.

Turning Down Commutator

If commutator is found worn and irreguler, i
should be turned down in & lathe and smoothed with
00 sandpoper. When turning, mount armature shaft
on its bearing seats; do nof meunt on shaft centers.

Undercuiting Commautator

After commutctor has been turned down, the mica
insulation between segments must be undercut to a
depth of approzimately .025”. Unless mica is prop-
erly undercut, brushes will not seat firmly against
commutcator segments and generctor output will not
be normal. ‘Also, there will be excessive arcing at

_ brushes.

Undercutting is usually done with a special under-
cutting machine. However, if such o machine is not
available, it can be done as shown in Illustration 40.

After undercutting is completed, again smooth
commuicaior with 00 sandpaper.. It is also advisable
to repeat "growler” check for “short” as there is a
possibility of developing a “short” during the turning
and undercutiing operations. If so, it can very likely
be corrected by more thorough cleaning between
segmenis and at ends of commutator.

. Reassembling Generator
{ITEM NUMBERS REFER TO ILLUSTRATION 34)

1. If one or both field coils have to be reassem-
bled, do this first. Remember that field coils are not
alike and must not be interchanged. If one has 1o be
replaced, be sure it is replaced with one of some
type (See IHustraiion 41). ‘ :

Thoroughly clean generator frame where pole
shoe seats and also clean face of pole shoe that seqis
against frame. Tighten pole shoe screws as tight as
possible, with a large screwdriver that fits well into




screw slot. Unless screws are very tight, there will
not be the required clearance (.007” or more) be-
tween armature and each pole shoe {this clearance
is to be checked later when armature is assembled
into frame). )

2. Proceed with further assembly of generator,
reversing order of disassembly as ouilined under
"Disassembling Generator,” Page 4S.

3. If felt oil retaining washer (tem 7) is worm,
renew it. -

4. Thoroughly wash and closely inspect both the
drive end and commuiator end bearings. I either is
found worn to any exient, or pitted and rough, renew
it. The commutator end bearing particularly should
be replaced if it shows cny appreciable wear, as a
loose bearing allows commutator to run eccentric
and chatter, even though commuiator itself is per
fectly true. Pack both bearings with General Pur-
pose No.2 Grease. :

5. Gauging armature pole shoe clearance:

(This operation is not required unless one or both
pole shoes and field coils have been removed and
replaced). .

Select a sheet of paper .007” thick or use a double
sheet totalling this thickness. Cut a piece as wide as
length of armature core and long enough .to wrap
nearly, but not quite, around armature. .

Assemble armature in frame with this paper
around ii, inserting shait through drive end bearing.
i pole shoe clearance is up to the required .007”
or more on each side, crmature can be inserted and
will turn freely. If it binds, pole shoe or shoes re-
moved and replaced must be pulled tighter to frame
with pole shoe screws. Possibly parts were not well
cleaned and there are particles of dirt between shoe
and frame, preventing full seating. :

Specified pole shoe clearance is necessary fo allow
for expansion of crmature when hot and for play
that normally develops due to bearing wear. Taking
a chance on less than specified clearance may result
in armature steiking pole shoes and damaging both
the armature and pole shoes. An armature damaged
in this manner is usuclly grounded and must be
renewed.

8. Installing frame end: Generator frame end fits
over register in frame and is located by a dowel pin
in frame and « corresponding heole in frame end.
Frame end must be a snug fit on frame register or
a new end must be fitted. If frame end is loose on
frame, armature-pole shoe clearance is aifected and
the likely result is a damaged armature. Tighten
screws securely.

7. Complete assembly of generator. Be sure drive
gear pin is well riveted at both ends to prevent it
from coming out in service and causing serious
damage to timing gears and other parts. Measure
the distance from face of oil slinger on generator
drive gear to end of generator frame (gaskei re-
moved). This distance should be 123" to 1337, Adjust
if necessary by removing or adding cn armature
spacer (Item 18, Illustration 34).

Connect field coil wires according to Ilustration
41 and paragraph “B” under “Disassembling Gen-
erator,” Page 48. ,

Test generator on test stand if this equipment is
available. If not, install on engine and test. Generator
output can be adjusted by moving third brush (See
“Generator Charging Rate”). _

Reassembling Generator to Engine

Reverse the operations followed in “Removing
Generator,” Page 48; dlso refer to “Installing Gen-
erator,” Page 37.

Make sure same number of paper shims are used
in reassembling as were found underneath genera-
tor when it was removed. After an engine has seen
considerable service and gears have worn to some
extent, they have possibly developed enough lash
or play to permit safely removing one or more of the
original shims and thus effecting closer meshing and
quieter operation. However, this should not be done
unless timing gear case cover is removed so gear
mesh and lash can be carefully checked.

Make sure all external wire connections are correct
and tight.

Generator Charging Rate
- A maximum charging rate of about 4 amperes
(with regular equipment lamps lighted) is the stand-
ard factory seiting. This should be sufficient to keep

" battery in « good state of charge under normal

service conditions. At average driving speeds, the
charging rate is about the same with lights either
“ON™ or "OFF”, because, when lighting switch is
turned “ON”, generator output is cutomatically
boosted enough to teke care of the standard lighting
equipment. The charging rate can be readjusted
higher or lower as desired to meet unusual service
conditions, but bear in mind that o higher than
normal charging rate is likely to overcharge, over- -
heat, and damage battery. - o
When it is found necessary io readjust charging
rate, proceed as follows: Remove gemerator end
cover, and loosen screws that hold the regulating
brush (small brush) plate assembly io generator
frame end. Then, shift requlating brush to the right,
to increase charging rate—io the left, to decrease
charging rate. Shift brush only a little at a time, until
desired maximum charging rate is obtained.

- Inspecting or Replacing Generator Brushes
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Bemove the two screws in generator end cover
and pull off cover, expeosing the commutator and
brushes. Brushes can be tcken out aiter unfustening
spring retainers. To unfesten small brush spring
retainer, simply press it downward and outward.
Remove fastening screw from each of large brush
spring retainers.

Brushes cre worn out and should be renewed
when longest side of brush measures %" or less.

TGO RELAY"

POSITIVE BRUSH-
HOLDER IN

~ CONTACT WITH

RELAY TERMINAL

FIELD WIRE TO
SWITCH_POST

TO LIGHT 'SWITCH"

FIELD WIRE TO
POSITIVE BRUSH

REGULATING
FIELD COIL
IDENTIFIED BY
ORANGE PAINT
MARK

FIELD WIRE
TO NEG. BRUSH
FIELD WIRE
TO 3 RO. BRUSH

. ILLUS. 41
SCHEMATIC DIAGRAM, SHOWING GENERATOR INTERNAL
WIRING CONNECTIONS AND LOCATION OF FIELD COILS AND
BRUSHES IN RELATION TO EXTERNAL TERMINALS
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Be sure to insert brushes into holders so that concave
face of brush fits curve of commutator.

Lubricating Commutator End Armature
Bearing
{ITEM NUMBERS REFER TO ILLUSTRATION 34)

To lubricate this bearing (ltem 42) it is necessary
to first remove end cover (ltem 54). Then bearing
can be oiled through hole In outer grease retainer
(Item 52) or outer grease retainer can be shiftad to
expose bearing and permit greasing ag follows:

Take out itwo of the three outer grease retainer
screws (Item 53} and loosen the third screw slightly
to permit shifting outer grease retainer to one side.
Pack bearing with General Purpose No. 2 Grease.
After greasing, replace outer grease retainer.
Coufion: i outer grease retuiner is compleiely re-
moved or two of the screws are removed oand the
third screw is made very loose, requlating brush

{Item 50) is free to move and thus change charging

rate. Therefore, before re-tightening outer grease
retainer screws, be sure that regulating brush has
remained in its original position.

H not convenient fo grease bearing at specified
interval, at least lubricate with o few drops of engine
oil. Be careful that this bearing is not over-lubricated,
cs excess oi] will very likely work out of hearing and
some may gei onto commutator and brushes.

Generator drive gear end bearing requires no
attention as it is lubricated by the oil that circulates
through engine.

Cut-out Relay ,

I relay fails to function normally, it should be
referred to o qualified electrical service man or
replaced with ¢ new one. Checking and adjusting
this unit requires not only a thorough knowledge of
its functioning principles but also closely-calibrated
instruments.

Specifications:
Armature-Core Air Gap (points closed}. ... ... L0157
Point Gap .........co.oiiiiiiii 0207

Closing Voltage 6.3 10 6.8 Volis
Cut-out relay must be grounded; therefore, mount-
ing screws must be tight.

Care of Storage Battery

It is the care given « battery, rather thom time and
miles in service, that has most to do with determining
its life. Don't neglect it.

1. Inspect battery every week. Add pure distilled
water ag often as necessary io keep solution ahove
the plates. (See "Adding Water to Battery™).

2. Remove battery and have it given a charge
from on outside source, when the hydrometer shows
that this cattention is needed. Allowing battery  to
remcin in o discharged condition for any length of
time shortens its life.

It is especidlly important that battery be kept well
charged in below freezing weather as a low or
discharged battery is very likely to be frozen and
ruined.

3. Keep baitery clean, and terminal connections

tight. Oil the terminal felt washers frequently and

replace immediately if detericrated or lost.

Battery Constant Charge Rate 2 Amperes

When charging a battery from an outside source,
the charging rate is constont and should znot be
allowed to go over 2 amperes. A higher rate will
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heat and damage the battery. CAUTION—Therefore,

don't allow battery to be charged in the same line 3)6,

with automobile batteries, at « high charge rate.

Adding Water to Battery :
Motorcycle should be standing straight up, no
leaning on jiffy stand, when adding water to battery.
Turn off wing nuts, and remove battery cover and
rubber mat. Take out the three screw-in filler plugs,
and with a hydrometer or syringe add enough water

‘to each cell to raise the level of the solution about

¢ above the plaies and separciors.

CAUTION: If battery is filled to a higher level, some
of the solution will be forced out through vent holes
when battery is choarging. This not only weakens
battery solution but also damages parts near battery.

Ignition Coil

When hard starting or missing indicates some feult
in the ignition system, the first thing to do is check
condition of battery. Coil will not. function normally
with battery in a nearly discharged condition. If it is
found that lamps light with full brilliancy and horn
blows, indicating that battery is in af least fair
condition, try new spark plugs. If new plugs do not
correct performance, inspect circuit breaker points
and install new condenser. If the fault still exists, try
a new coil without removing old coil. Simply attach
new coil temporarily at any convenient point -near
old coil (coil will function without -being securely
grounded), transfer terminal wires to new coil, and
after detaching old coil plug cables from spark
plugs, attach new coil cables.

If new coil corrects performance, proving that the
fomlt is in the old coil, inspect plug cables for cracked
or damaged insulation, particularly et sealing nuts
where cables enter coil. The insulation on cables
sometimes becomes cracked or otherwise damaged,
allowing high tension current to short to metal parts
with which cobles come in contact. Trouble due to
this condition is most noticeable when operating in
wet weather or just after motoreycle has been
washed.

Replacing plug cables is the only repair that can
be made to an ignition coil. If faulty performance is
not corrected by installing new cables, coil is beyond
repair and must be replaced with ¢ new one.

When inspection indicates thet coil trouble is very
likely due to faulty condition of plug cables, they
can be replaced as follows: Warm coil slightly to
soften sealing compound so old cables can be pulled
out easily, and without breakage. The usual way to

“warm a coil is to flow current through it by either

turning “ON" ignition switch, or connecting a battery
to coil terminals. This generctes heat in coil winding.
Have new cables ready to be inserted immediaiely
when old cables are pulled out. New cable ends that
insert into coil should be trimmed and rounded so
they will follow through the holes left in sedaling
compound by old cable without catching and jam-
ming. After coil is worm (not hot) tum off cable seal
nuts and pull out cables one at a time. As each cable
is pulled out, quickly tremsfer nut, steel! washer and
rubber packing washer to new cable. Insert a piece

. of stiff wire into coil and measure the distance from

coil end to cable seat. Mark new cable accordingly.
Dip end of cable in very light oil or gasoline and
push into coil. Be sure it is pushed all the way into




its seat ag per mark made on cable. After cables
are inserted, turn seal nuis down against rubber
packing washers o secure cables ond to prevent
water from getting inside coil.

When replacing plug cables do not hect coil to a

higher degree than just warm as.doing so will soften .

sealing compound io the extent that cable holes
through compound will close up as the old cables
are pulled out, blocking the insertion of new cables.
In this case it is necessary to allow coil to cool and
then form new cable holes by meeans of a piece of
~ tubing with saw teeth filed in one end. Tubing should
be of slighily larger diameter them cable. Holes
through compound must be open so cables can be
inserted all the way to their seats, where they con-
tact high tension winding terminals; otherwise there
is a gap in the high tension circuit and coil will not
tunction.

Servicing Ignition-Light Switch

See "Wiring Details,” Page 54 for information on
switch operating positions.

1. Afier removing instrument panel cover, dis-
connecting wires and removing switch from panel,
a fqulty switch can be disassembled for inspection
and repair as follows: '

2. (All switch part positions mentioned below
apply with switch up-side-down and with Jock-out
button away from you. Switch must be in "OFF”
position and unlocked).

3. Remove coiter pin, plain washer, coil spring and
spring support plate from end of center pin. (Note:
Spring support plaie will be found only on earlier
switch with balelite movable contuct plate; loter
gswitch, with allmetal movable contact plate, as
shown in [Hustration 42, does not require this plate.)

Movable contact plaie is now free to come oif of
center pin. Note that two contact buttons on this plate
are toward right side of switch.

4. Grasp end of center pin with pliers and pull and
move sideways to release contact bar from retaining
notch in center pin. I switch has bokelite movable
contact plate, note that end of contact bar with small
extension is on left side of switch.

5. After contact bar has been released and re-
moved, stationary contact plate with seven terminals
attached can be removed. Noie that side with four
terminals is toward lockout button.

6. Contaect bar holder assembly with spring and
center pin can now be removed from switch housing
by sliding either one of its fibre plate extensions out
of retaining slot in switch housing and then sliding
opposite extension out of other slot. Note that plain
washer is assembled between head of center pin
and end of spring.

7. Switch frame and lock plaie can now be re-
moved from switch housing. Note that narrow end of
elongated hole in lock plate, and also fug on lock
tumbler assembly which {fits into hole in lock plate,
are toward lockout bution.

8. Lock assembly can now be lifted out of switch
housing. Avoid separating lock tumbler assembly
from its housing..

9. Inspect switch parts, particularly contact bar
~ and contact plates, for excessive wear of contact bar

and contact buttons or otherwise faulty condition.
Coniact bar cnd contact buttons may be found worn
to the point where they no longer make positive con-

53

tact. Extreme wear of these paris may allow head of
center pin o “short” against switch lock plate.
Loosened terminals on stationcry contact plate may
also develop a “short.”

10. Obtoin new paris for any found worn or dam-
aged. In servicing early type switch originally fitted
with beakelite movable contact plate, it 1s recom-
mended that bakelite plate be replaced with im-
proved allmetal contact plate. In this case, original
contact plate, spring support plate, contact bar, coil
spring and plain washer should be discarded and re-
placed with corresponding new type parts. These are
included ir replacement part set number 4539-41M.

Scrape off any rust that may be found on head of
center pin, apply a light coat of oil or grease to head
of pin and lock plate, contact bar and contact buttons
and proceed with reassembly, reversing order of
disassembly.

11. Bear in mind that if lock tumbler assembly has
been taken out of its housing, it must be reinstalled
in correct position in relation to housing. Otherwise,
it will be found, after switch is completely reassem-
bled, that switch cannot be locked. To reassemble
correctly, insert lock tumbler assembly into its hous-
ing with tumblers in any one of the four registers.
While pressing tumbler assembly into its housing
with finger tip, insert key and tarn as far fo right as
possible. Bemove key.

]

’ ILLUS. 42
BOTTIOM VIEW OF IGNITION-LIGHT SWITCH
1. Movable contact plaie. 3. Center pin.

2. Plain washer. 4. Stationary contact plate.
5. Contact bar.
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. ter lamp
. SWITCH TEBMINAL (Two wires connected)—

ILLYS. 43

WIRING PIAGRAM FOR WLAE MODEL MOTORCYCLES WITH U.5. A,
WIRING HARNESS HAS TWO-WIRE CAEBLE FROM SWITCH TO SERVIC

Wiring Details

SWITCH TERMINAL (Three wires connected)—
Black wire from blackout marker lamp 24; tail
lamp cable green wire from blackout tail lamp
22; single wire direct from blackout headlamp as
shown by dotted line in Illustration 43, or homn
and headlamp cable black wire from junction
terminal 35 as shown in Nlustration 44.

. SWITCH TERMINAL (Four wires connected)—

Generator and relay ccble green wire from
“switch” terminal (14} of generator; tail lamp
cable black wire from service stop and tail lamp
(23); horn and headlamp cable red wire from
junction terminal 17; black wire from speedome-
{11}

Generatar and relay coble red wire from terminal
marked “BAT" on relay; coil and battery cable
red wire from junction terminal 18.

. SWITCH TERMINAL (One wire connected)—

Black wire from oil signal lamp terminal (10).

. SWITCH TERMINAL {(One wire connected)}—Tail

lamp cable yellow wire from blackout stop lamp
(21).

. SWITCH TERMINAL {One wire connectedj—

Battery and coil cable black wire from junction
terming] 19.

. SWITCH TERMINAL (One wire connected)—Tail

lemp cable red wire from service stop and tail
lamp (23).

. GENERATOR SIGNAL LAMP TERMINAL (One

wire connected)—Generaior and relay cable
black wire from relay right front terminal.

. OIL PRESSURE SIGNAL LAMP TERMINAL (One

wire connected)—Black wire from oil pressure
switch (186},

. SIGNAL LAMP TERMINAL (Four wires con-

nected)—Black wire (under switch panel) from
generater signal lamp iferminal (8); black wire
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REGISTRATION NUMBERS BELOW 818.025. NOTE THAT THIS

E HEADLAMP AND HOEN. DOTTED LINE INDICATES WIRING
FOR BLACKQUT HEADLAMP. :

1].
12.

13.
14,

1a.
16.
17.

18.

18.

20.
21,

22.

PR

from switch terminal (4); battery and coil cable
green wire from coil front termingl; hom and
headlamp cable green wire from horn.
SPEEDOMETER LAMP—Black wire from switch
ferminal 2.

BATTERY POSITIVE TERMINAL (LEFT SIDE)—
Red wire with black tracer from junction termi-
nal 18.

BATTERY NEGATIVE TERMINAL (RIGHT SIDE)
Black wire from ground clemp on frame.
"SWITCH" TERMINAL OF GENERATOR—Gen-
erator and relay cable green wire from switch
terminal 2.

“RELAY"” TERMINAL OF GENERATOR—Red wire
with black tracer from relay rear terminal.

OIL PRESSURE SIGNAL SWITCH—Black wire
from signal lamp terminal 9.

JUNCTION TEEMINAL (BAKELITE TERMINAL
PLATE ON HORN MOUNTING)—Horn and head-
lemp cable red wire from switch terminal 2: red
wire with black iracer from handlebar toggle
switch (31).

FRONT JUNCTION TERMINAL (in motorcycle
frame. under saddle)—Coil end battery cable red
wire from switch terminal 3; red wire with black
tracer from battery positive terminal (12).
REAR JUNCTION TERMINAL (in motorcycle
frame, under saddie)—Coil and hattery cable
black wire from switch terminal 6; red wire from
stop lamp switch (20).

STOP LAMP SWITCH—Red wire from junction
terminal 18; green wire from coil front termingl.
BLACKOUT STOP LAMP (Top socket in right tail
lamp)—Tcil lamp cable yellow wire from switch
terminal 5.

BLACKOUT TAIL LAMPS—Tdil lamp cable green
wire from swiich terminal 1. (As new motorcycle
is assembled by manufacturer, plug is in bottom




