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THTRODUCT LON

This manugl is intended to be a guide for the repair
of all unit ecnstruction 650cc Triumph engines. 1t

is recommended that the procedures outlined here be

followed exactly until they become a matter of

routine.

Ovar 100 mgchanics of varying experience have used
this manual to assewble and disassemﬁle thelr owm
engines at our TRI-COR Mechanics Training Center.
Baged on this experience ong comment seems neecessary.
It has béen demonstrated time and again that if

these directions are followed exactly word for word, .
the work will he_corréct and progress gmeoothly.
Deviations from the methods ontlined here will only

result in ouiright errorz or lost time.
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Instructions for Digmantling the “B" Range &%0cc Unit Comstruction Motorcyele Engine

NOTE ¢

Before commencing any work on an engine check the engine number and review

650cc Service Bulletins. Also check the engine change list in this tulletin for
ehgine changes. PEe sure you have the correct parts bock for thig engine number.
It is mest important to ¥new exactly what model engine you are dealing with!

Tllustrations and a briefer explanation of procedures can be found in the &50ce
Triumph Workshop Manmua) CD411. Use the latest blue and white covered edition
from engine #IUhL32)L for the most complete information on "B" Range Twins.

Parts to be replaced or repaired should be written down as the sngine is dis-
agssembled. When checking all parta, refer to the specification table in
CBL31 for proper specifications.

TRIUMPH TOOLS NEEDED FOR COMETETE OVERHAUL

Dis-Asgemb]l
T138 Val.e spring compressor {or equivalent)

2151 Craniccase parting tool
£121 Crankshaft pinion ypuller
Zf9 Camshaft gear puller and installer

CD150 Clutch holder {or equivalent made from weldlng or bolting T1362 and
T1353 together)

co2z2 Cluteh hub puller

DLELT Breaker peint cam extractor

DLo6 Primary chain tensioner

CDl 7l Engine locking tool

P3LITR Universal puller

cbLzz Wrist pin drift
Speclal wrench as per Service Bulletin £5/4 for speedo cable nut if
epplicable.
Impact driver {often useful for loosening stubborn screws)

coL22 Engine stand

While Apart

CDLT3 Layshaflt needle bearing drift
corl, Wrist pin bush tool

chiz21 Cylinder head holder

Z16 Valwve guide punch

ZTZ3 Tappet guide Block punch

CoYsG Igndtion timing kit

DLBET Camshaft oil seal guide

Zge Camshaf't gear puller and installer

ChLED Cluteh holder {or equivalent made frem.weldlng or bolting Ti362 and
T1363 together)

D96 Primary chain tensioner

CoLTh Engine locking tool

233 Electrical circuit tester

I571/2T IDG indicator

CDLha Exhaust pipe adaptor wrench

CD422  Wrist pin drift

cn3 Timing disc

cDi23 Timing disc adaptor

T138 Valve spring compressor or equivalent

Gontirlu&d ------ "
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WOTE: Most bolt and out sizes arc Whitworth (B.5.F. interchangeshbie) except where
U.5. gizes are gradually being introduced.

LIST OF ENGINE CHANGES RELATING TO MAJOR ENGINE WORK

By Serial Number and Approx. lear)

Unit Construction Enginies Start with DUL01, 1963 Models

156l-DUce2s 1120
1965 -DU13375

DU13375-2487L

DU19895-25377
1966-mrz2L87s

T120
T120
T12G

DU3111% approx.

1967-DULL 3%k
TRE

TRA
TR

DULTO06 T120

DuL81hh
51771

&30k 3

DUé3zhl

ClassicBike.biz

1-19/32¢ inteke valwve (ELZ03) and 1-7/16" exh. valve (E290L}
instead of 1-1/2" inlet {E}Blﬂ) and 1-11/32% exhaust {E3527)

0il release valve changed to blind cap (no oil pressure
indicator)

Grarkshaft located by drive side (before IT13375 and after
DU2L87L erankshaft located by timing side - see applicable
parts manuals and CDL11)

0il bleed holes in comnecting rods

New tappet guide hlock and push rod tube seals .

Pressure lubricated exhanst tappets, (E6329 5td, radius -
E6LID "RY radius) metering jet dowel E6800/3 or B&3LE in
timing cover. G

Light flywheel E6327

Roller drive side main bearing instead of ball bearing

Change from E3001L/3002 to EW2P1/h222 valve springs -
Change to "RY tappets (1-1/8" radius) E30S9R and E&LP0
9:1 pistons (OP206) instead of 8.5:1 (CP200)

Sports exhaust camshaft EhéES replaced by racing camshaft
E5oh7 (T120/R and T120/TT only)

9:1 pistons (all models) - (ES868) in place of CP206 or CP200
Larger cil pump (scavenge side) E6928

1-19/32% intake valve and 1-7/16" exhaust valve instead of
1-1/2" intake and 1-11/32" exhaust

Change to "R" tappets (1-1/8" radius) E3059R and E6490

Sports exhaust camshaft ELBSS replaced by racing camshaft ESOLT

Change to heavy-duty comnesting rods

Check on all models by measuring acress froot or back of rod shamk
at a point 1" below bottom of pin hole - old type measures .S50"
new heavy duty type measures .605". Caution: See note on
assembly sheet.,

Change to unified thread transmission mainshaft

160° ignition cam #5LL39124L

"Pimed® lubrication exhaust tappets {3/32" flat} EA801'(R radius)
and EBB95 (Std. radius) - change back to plain timing cover
dowel T9EZ

"OY Ring under shoulder of tappet guide blocks

Continued. ...« .s-
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CERERAL IWSTRUCTIONS

For a complete overhawi, it is generally best to remove the enpgine from the frams as -
soon a5 possible and install it in a suitable holder ohn a clean, well lighted work bench.
Engine removal from the frame 1s falirily straightforward. HRemember to do the following:

1) Ddiscommeect alternator leads and breather hese under engine

2} Disconnect Black/Yellow snd Black/White ignition leads at connector under gas tank
3) Drain oil from gearbox, primary case and oil tank

L) Discomnect rear chain

fn the TR6 and 4T the carburetor must be removed. On the T120 models just pull the
slides out of the carbs. Both rocker boxes must be removed to remove {or install}
the engine from (in) the frame. To do this remove the rocker caps, loosen the adjusting
screw lock nuts and turn the engine over until both exhaust or infake valves are
clesed - then, on the rocker box where both wvalves are closeds
a} Remove the engine torgue stays
b) Remove the three nuts and washers from the underside of the rocker bex - on the
THA inteke box remove the center nut, loosen the two outside nuts, then remove
them ag the box is lifted
CJ Remove the two outer bolts from the *rocker box
d) Remove the two head bolts - these bolts will clear the frame if both bclts are
1lifted and the rocker box tilted
e)] Remove the pushrods
Repeat the above steps for other rocker box.

At this point remove the engine from the frame. Install the engine in a suitable engine
stand {CD522) and place the engine assembly in a vige with the primary facing you.

HEAD REMOVAT:
a} Remove the five remaining head belfs
b) Lift off the head, head gasket, and remove the pushrud tubes and seals

pushrods for straightnese, and cups for cracks and wear
- head gasket surface for flatness i
- remove valves from head and check seats, guldes, and valve
stems for wear, scoring, pitting
valve springs for proper tension
CAUTTON : BSee ass&mbly notes on head work before proceeding with the assembly and/or
work on head. i

At this point check:

Now install the CDL4Th engine locking tool on the cylinder barrel (do NOT uwse D571/2T TDC
tool in flywheel] and proceed as follows:

FRIMARY »

a) Remove the primary cover

b) TUsing the DL96 tool or a screwdriver remove the primary chain tensioner adjusting
nut

¢} Remove the three clutch spring screws, springs, pressire plate, spring cups
and twelwve clutch plates from the cluteh and zlso the clutch pushrod from the
mainshaft.

d) Bend back the lock tabs on the crankshaft and mainghaft outs (no tab washer
on mainshaft from Eng. DULE1NLN). Using clutch locking device (CULE0 or sub-
stitute) and a socket wrench remove the mainshaft and crankshaft nuts and washers.
Leave this clutch lock installed to facilitate instaliing the CD222 ¢lutch
miliing tocl in step g.

e) Remove the three stator ruts and washers., Pull the sltermator lead harness
thru the sleeve nut ghout 2™ and remove the stator from its mount studs. FPlace

the stator on top of the transmission temporarily.
Conbinued.ceaeana
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f) Remove the rotor from the ¢rarkshaft (using a wwo Jaw puller if necessary). Then

remove the key and distance plece from the crankshalft {ne key in the E.T. system -
a4 pin in a larger dictance piece is fitted on these E.T. syslcems which are
used on all "Competition Models!)

g} Thread a CD222 cluteh puiler all the way into the ecluteh hub. Tighten the

belt and give it a sharp rap with a hammer to break the cluich hub loose
{rom the tapered mainshaft.

h) Using a universal puller such as g Bonney # P311 (NOT 3 screwdriver or prybar)

remove the engine sprocket while holding the elutch hub assembly together. Be
careful that the chain doesn't jam against the stator studs. Guide the cluteh
hub assembly, chain and enpgine sprocket off as a unit - then pull out the
etgine sprocket and pass the stator thru the chain. Keep the clutch hub and
center together to awvoid spilling the twenty rollers from the bearing.

i} Unmscrew the stator sleeve mut and pull the lead assembly thru the case. Leave

the three stator gtuds in the case in order to use Z151 craunkcase parting tool.

3} Remove the chain tensioner, Also be sure to remove the Woodruff key from the

k)

mainshaft.
Femove the chain ciler tuhe.

At this peint check:

chain and sprockets for wear, breken teeth or rollers

elutch plates for wear, burning, warpage, and broken, bent, or worn teeth

(driver plates should be about .140" thick at corks - replace if below 120" thick),
stator for broken or frayed leads, sherts, opens

rotor for evidence of rubbing on stator, hub bore for sang fit on Grankﬁhﬂfts;

hub tight

cluteh hub bearing rollers, races and thrust washer for wear

chain tensicner for wear

clutch shock absorber for worn or deteriorated rubbers, loose flat head scraws.

The cover plate on one side must be removed to cheeck the rubbers. TUse Loctite on the
6 flat head screws whon reassembling. '
crankcase for evidence of chain rubbing on it

TRANGMISSTON =

a)

Remove the outer cover (it is not necessary to remove the shift and kiclkstart
levers) , and also the oil lines and junction block,

b} RBemove the inner cover assembly by removing one each bolt, allen screw and

c)

Phillips screw., The mainshaft will come out with the cover - don't lose

the right side layshaft thrust washer.

Remove the second and third mainshaft gears frﬂm the upper shift fork, also
remove the layshaft first gear. Then pull the pin holding the selector forks
and remove the forks and layshaft together, Don't lose the two rollers from
the shift fork pins or the immer thrust washer from the layshaft.

d} Turn the camplate until it will clear the mainshaft fourth gear and remove it.

Then remove the plunger, spring and plunger cap.

AL this point check:

Shift camplate for wear on ingides of track and on cutside plunger track.
Plunger spring for proper free length (see CDL1L)
Thrust washerzs for wear, evidence of improper it
Gears and ehgagement dogs for chips and wear
Kickstarter ratchet for wear on teeth, and ability to slide freely on pinion
sleeve, also see that spring is not cracked or broken,
Shift forks, pins and rollers for wear
Lth gear bush, ball bearing, and countershaft sprocket for wear
Mainshaft ball bearing {right side) for wear, pitted races or halls
Layshaft needle bearings for loose or missing needles
Continned....c.ens
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TIMING COVER

a) Remove the conlact brealer cover, two pillar belts and pull the contact plate
azsembly out of housing., It is not necessary to disconnect the two lead wires
at this time,

b} Remove the autc advance mechanism bolt and replace it with DHBLT puller. Thread
this tool in until the auto advance assembly breaks off its taper and can be re-
moved. You must use the GDS23 puller on 1968 models as it is about 1/8" longer
than the DLELT.

At this point check:

- Contacts for pitting, burning
- "freeness" of advance mechanism, alsc advance slot and ¢am for wear
CAUTICN: See assembly note regarding this part.

c) Remove the oil pressure plug from the front of the timing cover {also the screen
filter if fitted).

d) Remove the timing cover (tap on the cover with a hide or plastic hammer to
loosen - do NOT pry off with screwdrivers or & prybar). The igmition leads will
pull thru the crankcase and stey with the cover. - :

e} Remove the oil pump and slidsr block. Note the condition and aligrment of the
oil pump gasket,

f) Remove the two camshaft nuts {left hand thread - cloclorisg to loosen} and the
crankshaft nmut. - ]

g} Using the Z89 puller {or P31l puller if '63 model with two threaded holes in
gear} remove the two camshaft gesrs. You mist use the Z1hST adapter in the ex-
hauet camshaft to remove the exhaust ceamwheel., (It is NOT necegssary to remove
these muts and gears to split the crankcases; however, it iz much easler to
accomplish this now and necessary for the proper cleaning of parts.)

h) Remove the intermediate whesl, :

i) Using the 2121 pinion gear remover with the protector for the end of ithe crankshaft,
remove the crankshaft pinion,

i) Remove the keys from all three shafts and also the clamping washer (if fitted)
from the crankshaft.

k} Remove the oil pressurse relief valve assembly from crankease.

At this point checks
Gears, keys, and keyways for wear or chips on teeth
Intermediate wheel spindle for wear, also intermediale wheel bush for wear
dis-assemble oil pump and check for metsl chips, condition of ball seats,
flatness of gasket surface, and slider block and plungera for wear
- dis-gssemble 0il pressure relief valve and inspect for sticking plumger
and correct spring length., Hold the assembly in an upside down socket held in
& vise to prevent distortion of the relief wvalve body.

Now remove the engine locking teool and proceed as follows:

a) 1ift up the tappets and wedge half of a gas tank rubber {#F967) or similar item
in between them to hold them in the tappet blocks. .

b} remove the eight eylinder base nuts with a ground down box wrench

¢) carefully 1lift the cylinder barrel off. Do not let the pistons and rods
"erash™ apainst the crankcase or studs.

d) install cut handlegrips or other protective devices on the rod shanks to
prevent them from being damaged.

e) remove the four cireclips from the pistons with a small screwdriver

£} If the piston pins will not push out by hand, heat the pistona until the pins
will push or lightly tap out with a hide or plastic hammer and CDL2Z drift.
Support the back of pisten when tapping cut the pin with a drift. HMark the
inside of the pistons "T" and "D" for later analysis and assembly.

g) remove the tappets from the guide blocks and mark them so they can he reassembled
to same cam lobe if they are re-usad )

Continuved..ovns-
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At this point checks

- Tappeta for scuffing, wear and cracks in' stellite facing, also wear om stems
gee specs. for allowable stem dia.
- cylinder bores for wear. To do this use a micrometer and mike the ¢ylinder

about 1/4" below the top in the front-back (90° to pin) direction and also in line

with the pin. Subtract these dimensions to obtain the out of round dimension of
the cylinder. Now mike the cylinder about 1" up from the bottom {any direction).

dubtract this dimension from the top front to back 90% to pin dimension to obtaif.

the eylinder's taper dimension.

4 piston ring can alternatively be used to check the taper as follows:

Measure the ring end gap with a feeler gauge at the top (1/L" below) and bottom
(1" up) of the eylinder, Subtract the two measurements and divide by 3.14

— the resnlting figure will be the approximate taper of the cylinder.

Uylinders must be rebored if the taper or out of round exceeds ,OOLY.

~ tappet guide block bores for wear - use a hole gauge and compare with specs.
- plstons for wear of skirts and ring lands

SEPARATING CRANKCASE ASSEMELY:

a}
b)

)

d)

&)

Remove the two inner 1/L" screws from the cramkcase at the cylinder base bogs
Remove the remaining case bolts and studs. Dom't forget the bolt at the top
extreme rear of the primary side, Mso, at this time remove the scavenge oil
passage plog (1/hW) at the bottom of the ripght side case,

Bolt the Z151 crankcase parting tool to the stator studs and tighten the bolt
against the crankshaft stud to separate the crankcase halves. If the cases won't

‘part with modergte tighteming of the bolt, check to see that all case bolte and

gtude have been removed. It may be necessary to heat the crankcases 8¢ & main
bearing will come out of one crankcase as the cases aeparate,

Remove the camshafts. Doen't lose the breather valve disc and spring from the
left side intake cam bush.

The crankshaft may slip out of other case.half - if not do NOT try te drive it
cut! Heat the crankease until the bearing and crankshaft assembly will drop
aut. Then use a wheel bearing puller in conjunction with s universal puller
(P311}) to pull the bearing off crankshaft.

Heat the crarkease with a toreh toe remove the other bearing or race from the
crankease,

Remove the drive side oil seal from the left crankcase.

The countershaft sprocket may now be removed if necesgary. Grip the sprocket
in a soft jawed vise and remove the nut, Now remove the sprocket, Lth gear snd
the oil seal. The sprockets are now being Xicctited®  to the Lth gear at the
factory. It may be necessary to heat the sprocket to destroy the effect of the
locktite and sprockets can be removed. An offset screwdriver is a handy tool to
PTY the oil seal out with. After the spap ring is removed, the ball bearing can
be removed from the case. Heat the case if necessary to remove the bearing.

Now grip the crankshaft sssenbly by the flywheel in a gsoft jawed vise and proceed as

followss:

a) Remove the commecting rods. Reinstall the cap to the connecting rod it came
off of and the ruts to their proper bolts as you remove the rods, from the
crankshaft. Mark the rods "' and “Tr for lster analysis and assembly.

b) BRemove the three flywheel bolts and check that the flywheel is not loose on

the erankshaft by lightly tapping the flywheel with a hammer. The flywheel
should not move when this is donme, If it is a tight fit on the crankshaft
there is no need to remove the flywheel.

Contimued...-. .
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c) Usimg a 1/8% or 3/16% driil bit - drill out ths punch mark on the sludge ‘brap

plug and-remcve the sludge trap plug. A ground down drag 1link socket and an
impact driver iz a good tocl for this job, The sludge trep plugs are now belng
"octited" at the Ffactory. It may be necessary to carefully heat just the plug
te deatroy the effect of the loctite so the plug can be removed.

d} Using ar old spoke, remove the sludge trap by hocoking the spoke in the flywheel

bolt hele of the sludge trap tube and pulling the tabe ocut. ALWAYS remove ths
sludge trap fur thurough cleaning of the crankshaft assembly.

e} If the flywheel is loose or broken and must be replaced, heat around the flywheel

with a torch until the flywheel can be lightly tapped off the crankshaft toward
the timing side.

At this point check:

Cam lohes for wear, scuffing, and tightness of tach drive thimble in exhaust camahaft
Measure the base circle {side-side) and 1ift circle (top-hottom} to determine lobe
wear. Subtract these measurements to determine the lift of each lobe.

camshaft bushes and bearing surfacesg for wear.

crankshaft rod journsls for wear in at least two places 907 apart. Wear or out of
round exceesding .O0L"™ dictates that the crankshaft must be reground.

scavenge tube 1n crankcase for tightness and leaks. Place a rubber hose on the
tube amd block off the hole at oil pump and the bottom of the erankcase.

Suck on the hose - no air lesks should be noticeable. ;

01l passages in crankcase amd crankshaft for absence of foreign matter.

wrist pin bushes for wear. Using a new wrist pin, place it in the rod bushing.

The pin should be a smug sliding fit at room temperature, Iock for hoyizontal

and vertical play in the pin, Replace the rod bushing using CD11k bushing
remover and instalier if play is noticesgble.

ASSEMBLY

Caution: A1l paris must be scrupulously clean and dry before any re-agserbly work may be

started.

Engine Sub-Assemblies

1. Crankcase, Comnecting Rods and Flywheel

a) Always measure the journals on a new er reground crankshaft and check against

specifications. On a reground crankshaft, the radius on the sides of each
Journal must be 070 - 0BOY, Alsc check the timing side end of the ghaft to
sge thatﬁthe gurface that the seal contacts is smooth and the diameter is about
522 - 62N,

b) Tf the flywheel has been removed, place the crankshaft in a soft Jawed vise by

its drive end. Heat the flywheel with a torch until it will slip on to the
crankshaft in its proper location (heavy part 180° opposite from crankpins).
Insert the three bolts enough to locate the flywheel accurately and lst the
flywheel and crankshaft coocl at this point.

¢} After the flywheel and crankshaft cool to room temparature, remove the three old

flywheel bolts and insert the sludge trap into the crankshaft aligning its large
hole with the adjacent flywheel bolt hole. Then using Loctite, instail and
tighten three new flywhesl bolts to a torgue of 33 1b. ft.

d} Coat the threads of the sludge trap plug with Permatex-Super 300 gasket cement

and install this plug in the crankshaft. Tighten the plug with an impact driver
and center punch it right next to the place drilled when the ¢ld plug was removed.
The plug szhouldn't be more than one thread past flush with the side of the
crankshaft when tight or it may block the oil supply hole in the crankshaft.

Continued....-v..
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i+ Crankcase, Gormecting Reds and Flywheel Gont'd

e) At this point it is wise to check the balance of the crankshaft. Use the correct

Triumph bob weights and be sure your parallel bars arc clean amd level.

Z138 - 689 grams 1.4 sod later '

2120 - 5%0 grams 1963 and before

HQTE: Before the next step make sure both comnecting rods are either the old
type or the new stronger design. Never £it ocne of each rod as this could
cause an out of balance condition. See the engine chanps list for how to
identify the new design.

f) HMake sure that the connecting rods are clean in the bearing bores, and no bits
of metal or dirt are on the rod and cap faces. Install clean new rod bearing
shells in the connecting rod and cap. Push the bearing completely into each
part and wipe off any excess metal that is scraped off the back of each bearing
shell,

Under mo circumstances put amy oil between the back of the bearing shell and the
rod or cap. Caution: Never remove any metal from either rod or cap face,

g} Coat the crankshaft journal and bearing surfaces with clesan oil. Assemble
the connecting rod to the crankshaft. Be sure that the dots (or alternatively
the bearing shell lock tabs on the cap and rod shells) are on the same side of
the journai. Tighten the connecting rod nuts to a snug £it and repeat steps £
and g for the other connecting rod. Always put each nut back on the bolt it
came from. %G _

h) With the nuts "snugged up™ they should be about 1/L turn away from their correct
position., Tighten the “single dot¥ nut about 1/), turn until the dot is even with
the dot on the rod cap. Tighten the "double dot" nut about 1/L turn until'the
two dots are evenly facing the cutside of the rod. Tightening the nuts in this
manner insures the rod bolts are as tight as they were when the rod begaring bore
was machined. Both rods should fall of their owm weight after tightening.

i) If you have lost track of the rod muts and bolts or fitbted new nuts and bolts
pProceed as followss:

Tighten the rod etz evenly until (preferred method) the commscting bolts have
stretched 004" to 005" (mike the iéngth of the connecting rod boilt before and
after tightening) or (second best method) torque the connecting rod nuts to a
torque of 28 1b, ft. Make sure you tighten all four mts.

J) Tape the shanks of the comnecting rods to prevent damapge and wrap this entire
sub-assembly in clean rags or paper and set aside for now.

a} Be absolutely sure that the oil pump and all its parts are thoroughly elean,

b) Be sure the gasket surface of the pump is flat and smooth,

¢} Check the two ball seats in the brass pump body. They should be concentric with
their holes and have no grooves or pits in them.

d) 4ssemble a ball, spring and cap on each side of the pump, Be sure to tighten
the caps.

&) 0il the two plungers and insert them in the pump. The plungers showld slide
freely in the brass body.

NOTE: To test the oil pump for proper seating of the check valve balls, push hoth plunger:
all the way inte the brass body. Then fill both scavenge and pregsure cutlet ports
with SAE30 oil. Lover both scavenge end pressure intake ports with your finger and
8lowly withdraw both plungers. The oil level in the oublet ports should not drop
as the plungers are withdrawm. If the oil level drops on either side the check
valve is leaking and the cause of this lesk mmst be ascertained and remedied.

Don't waste time seeing how the pump squirts oil. M zo, don't be concerned about
iight score marks, ete., on the plungers. As long as the bedy and the plungers
fall within the specs. in CDh11 they should werk correctly.

f} Put the aluminum slider block in the Plungers. Wrap the pump in a clean cloth
or rag and set aside for now. Continued
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0dil Presgure Reliel Valve

a}) Be sure that the spring is up to specifications for free lempth and proper
tension at load length, Also, gee that the piston diameter falls within
specifications.

b) See that the screen is clean and intact.

e} See that the piston does not stick in the body (use light oil on the piston
while checking). Before step d note the following:

CAUTION: Do mot put the oil pressure relief valve body in a2 vise for assembly. This
could cause distortion of the body. Place the body in an upside down gocket
held in a vise.

d) Assemble the ciled piston, spring, gasket and cap to the main body and hand
tighten the cap at this point. Wrap this assembly in a clean rag and set
aside for now,

NOTE: If you are putiing the o0il pressure indicator ¢n the oil pressure relief valve
see the CDY11 mamual for information bn these steps.

lj. Cylinder Head

a) Be sure the head gasket surface is flat. If it isn't, have the head re-surfacsd
or grind the head gasket surface on a piece of plate glass and emery cloth.

b) Measure the valve stems for wear snd replace any valves whose stems are scored,
or bent, or whose seats are excessively burned, eracked, or warped. Bs sure to
replace any valve with a B valve if it is available, Chrome stem valves are
also available if desired.

¢) Regrind the valves to a M9 angle. If the ‘ends of the stems are dished,
grind them flat again.

d) Replace any valve guide that is excessively worn. Check the Inside of the valve
guide with a small hole gaunge against the specification to determine if replace-
ment is necessary, Use a Z16 valve goide punch afber warming the head to remove
and replace valve guides. Valve guides should be a snug fit in the head when it
ig warsm. If the valve gunide is too lovse in the head replace 1t with an oversize
0.D. valve guide, Note the different valve guide lengihs - make sure you use the
right guide for intake and exhaust.

e) Ouce it has been sssursd thai either new or good valve guides are in the cylinder
head, grind the valve seats at a L5? angle. Be sure the pilot you use is a tight
fit in the guids. The newly ground seat must be smooth and free of chatter marks.
Do not hand lap the valwes to their seats if you are using the steps above and
grinding the seals and faces to the recommended interference angle.

f) If you ars not grinding the valwves to an interference angle as outlined above,
hand lap the valves to their seats to insure good seating.

g) Be sure the valve springs check with tension specifications, Then oil the valve
guldes and assemble the walves in the cylinder head. Use shims €D255/30 and
CD255/60 under the bottem cup until the valve spring is instalied at its correct
length, Correct installed valve spring length (int. andexh,) is 123/8Y with the
E154) bottom cup and E3001 - E3002 valve springs and 1-1/L" with the EAl3% bottom
cup and ELZ71 -~ EL222 valve spring. Before measuring for installed length, tap
on the end of the valve stem with a hammer to seat the retainer fully on the taper
of the keeper keys. Wrap the cylinder head in a clean rag or paper asnd set the
gszembly aside for now.

Contintedscees
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S. Pistons, Pins, Rods, Cylinder Barrel

a) If the cylinder Las to be rebored, measure the cversize plstous pefore boring
and bore directly to the sizc that will give the desired piston clearance.
Always measure the pistons at the cxtreme bottom of the skirt al %0° to the
piston pin.

b} If the cylinders don't need reboring, wet hone the cylinders from the boliom
to remove the glaze and scratches from the cylinder walls. Measure the cylinders
when done and see that the pistons have the desired clearance. Semetimes by
the selective fitting of pistens, the desired clearance can be obtained without
having to bore to the next larger oversize.

e} After honing or reboring, be sure to wash the cylinders thoroughly with hot
soapy water to remove all traces of metal and grit.

d) Always be sure to check the ring end gap on 211 six rings. Push the rings evenly
into the cylinder with the top or hottom of a piston, Ring end gap from 0107
to 17" iz permissible.

e) Thoroughly clean the old or new pistons and rings and install the rings on the
plstons.

£} Check for proper piston pin fit in the rod bush and pisten. & slightly lub-
ricated pin should be a snug hand push £it through the pin bush and piston at
room temperature., Polish the pin with fine cmery cloth in a lathe or drill
to reduce the diameter slightly if needed. Replace the rod bush using CD11h
piston pin bush remover/instalier and ream it to proper size if necessary.

- Gower the above parts and set aside for now.

The engine is now ready to be assembled. Proceed as follows:

Countershaft Sprocket/Mainghaft High Gear Assembly

a) Heat the case with a torch until the high gear ball bearing will drop all the
way Into the case. After ths csse has cooled install the shap ring for the
bearing,

b) 0il the ball bearing and install a new countershaft seal in the case. EBa sure
the open side (side with wire coil) faces into the gearbox.

e} 01l the high gear bush thoroughly and install the high gear through the ball
bearing. ,

d} Coat the countershafts splines of the gear with Permatex-Super 300 gasket cement
and install the countershaft sprocket, T2116 tab washer, and mut.

e} Grip the sprocket in a soft jawed vise and tighten the nut to a torque of at
least 90 1b, ft. Bend the lock tab to one side of the nut when it is tight.

£) If a new immer layshaft needle bearing iz to bs installed drive the old ome out.
Using the CDLT3 bearing drift with a layshaft thrust washer between the bearing
and drift, drive the new needle bsaring into the case until the thrust washer is
up against the case. 4s you get closs to the case, guide the thrust washer on
to 1ts pin.

Orankcass Halwves

a) Measure the erankcase main hearing bores and the outgide diameter of the new main
bearings. WNew bearings should always be used to reduce the possibility of failure
and the high labor cost of replacement. The bearing bores should be 001" to 002"
smaller than the bearing outside diameter for correct fit., ILf they are not, everly
enlarge them with emery cloth to the correct size or try ancther bearing until the
sizes are correct. _

b) Polish the bearing shoulders on the crarkshaft with emery cloth ustll each new
bearing is a smupg slidine fit on its shoulder.

Continued. scaeas
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Crankease Halves Cont'd

¢)

d)
&)
)

g)
h)

3

»
1)

m)

o)

Heat both cases with a torch until the ball bearings or race for the roller
bearing will drop all the way into the crankcase bore. Do not pound the
bearings or race into the case. If the race or bearing "cotks", remove it
by hitting the case on a block of wood and start again. GCheck the bearings
for free rotation after the rases conl,

Place the left crankcase half inside up on L blocks of wood. Be sure it is
well supported.

Cil all cam bushes and both main bearings., Install ths breather disc and
spring in the left intake cam bush.

Install the intake cam into its left bush and engage the cam with the twe teeth
on the breather dige.

Doublecheck that the EL700 tach drive thimble is installed in the exhaust

- camshaft, Then inagtall the exhaust cam in the left exhaust cam bush.,

If you are using a roller bearing on the drive side, push the irmer race/roller
assembly onto the crarkshaft, Install the crankshaft ssdermbly in the left main
bearing or race.

After making sure that both crankcase Joint surfaces gre clean and flat, coat
both the surfaces with Permatex-Super 300 gasket cement. DBe sure to coat below
the oll transfer hole at the rear bottom of both cases. :

Lower the right crankcase half down onto the left crankcase half., The cases
should push completely together by hand, Install the case studs, nuts, and/or
bolts and tighten as evenly as pessible, ;

While the crankcase is on its side, install the engine sump plueg with its
washer and also the scavenge passageway plug in the right crankcase half.

How install the engine in an appropriate {CD522} engine stand and place the
engine upright in a vise - timing side facing you.

Install the two 1/4" screws in the top crankcase flanges at the cylinder barrel
hele and tighten them with an offset screwdriver.

Check to see that the crankshafi assembly-will turn freely, If it does not,
the cause of the tightness or bind must be determined. Chsances are it is

due to one of three reasons ~l. Main bearings cocked or not zll the way

into the crankcase, 2. Too much pre-load on the main bearings due to excesslve
interference fit of the bearings in the crarkcase, or 3. "A bent crankshaft

or out of line crankceses. Check alse to ses if the camshafts rotate freely.
Instell a new primary crankshaft oil seal open side (wire ring side) facing
out toward the primary. Do NOT drive the seal all the way in - it must not
seat against the drive side bearing and cause a drag on the crankghaft.

Timing Side Assembly

a)

b)

c)

Install the clamping washer (refer to engine change 1ist), key, and timing

pinion on the crankshaft. Tse a hide mallet and deep socket to tap the pinion
gear on. Be sure the inside of the socket does not damage the end of the
crankshaft. .

Install the keys in the camshafts and using the Z89 cam wheel installer, install
the cam wheels on the camshafts. For standard timing use the keyway directly
under the timing dot on the cam wheel. When installing the cam wheels use the
engine locking tool CDL4Th in the comrecting rods and place the irftermediate gear
on its spindle to keep the cam from turning while you push the gear on by turning
the L.H. threaded nut on the Z89. '

Leave the engine leocking tool CDL7L in the cornecting rods and install the cam
wheel nuts and crank pinien mut. Tighten all three rmts to a torque of 80 1b. £t
Hemember the cam wheel nuts are left hand threads,

Continmzed...-.
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Timing Side Assembly Cont'd

d) New the walve timing must be established. To do so refer to diagram below
arnd aligr <he wheels as shown,

Long (Bottom) dash all Thé - T120
Short dash &7 [ Thunderbird)

¢) Install a new oil pump gasket and the oil pump assenbly, Use new lock washers
and tighten the two oil pump nuts to & 1lb. ft. tergue. '

f} Coat all the gears and the oil pump slider block with oil.

g) DBe sure that new seals are installed in the timing cover corractly. The crank-
shaft seal faces into the cover (wire ring toward the cover), and the exhaust
cam seal Taces toward the engine (wire ring toward the engine}. Be sure also
that the e¢irelip for the crankshaft oll seal is installed in the ecover.

h) Install the DLEET o0il seal gnide in the exhaust camshaft.

CAUTION: At this time be sure you have the right dowel in the timing cover for the exhaust
tappets you plan to use {from engine FDU2LBT?5S on). The metering Jjet dowel EABO0/ 3
or E63L8 goes with the “old¥ exhaust tappets E6LY0 and E6329. The plain dowel T982
without the metering jet goes with the new "timed" tappets EBB0L and E8B%5.

i)} Make sure both gasket surfaces are clean and dry. Using Permatex-Super 300 gasket
cement or a PD338 timing cover gasket, install the timing cover on the engime. It
the primary igrition leads are with the cover they must be threaded through the
gasket. The longest two screws {1-5/16") go into the two bottom heles. If you
havs a third long screw it goes in the upper left hand cormer hole. :

j) TInsert the screen filter (if fitted) and install the BE2515 plug and washer in the
front of the timing cover,

k) Install the oil pressure relief valve assembly with & new gasket. Tighten the
body first and then tighten the cap.

Transmission Assenmbly

a) Iubricate the spindle of the shift cam and install it in the crankcase.

b} Install the cam plunger, spring and cap in the case and alsgc the drain plug with
two new gaskets.

¢) Position the camplate so that the neutral notch between second and thirgd is
engaged by the plunger. This is the motch at the ™bottom" of the cam adjacent to
the drilled hole.

d) Smear a layshaft thrust washer with grease and install it on the pin at the left
side nesdle bearing. The four slots on the washer should face toward the inside
of the gearbox. ' -

e) Assemble the second and third gears in their proper order on the layshaft{See CDULL).
f) Grease the pins on the shifter forks and assemble the rcllers to the pins. Assemble
the shifter fork loecating pin through the forks with the shouldered end in. The
inside shifter {T260B) points up for the mainshaft with the pin/reller to the in-
side of the gearbox. The roller pin on this T260B shifter fork is offset to the
bottom when the shifter iz viewed in line with the locating pin hole. The outside

shifter (T913) points down for the layshaft with the pin/rolier to the ocutside of
the gearbox. The roller pin on this T913 shifter fork is pentered when the shifter
is viewed in line with the locating pin hoele. Peitirnedl - sasi
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Tranmswission figserbly Uont'd

g)

h)
5

3

m)

n)

Hold the shifter fork assembly properly assembled to the second and third gears
of the layshaft and glide the entire assembly into the gearbox locating the
Tayshaft and shilier locatling pin all the way into their holes,

Flace the gecond and ihird mainshaft gears in their proper positions in the
mainshaft shifter fork (See CDN11). Install the first gear layshaft gear.

Smear the other layshaft thrust washer with grease and install it on the pin at
the needie bearing in the inner cover. Agalnr the four slots should point toward
the ingide of the pgearbox. ' "
If the mainshaft ig not assembled to the inner gearbox cover, install it thrnugh
the ball bearing. Then install the plain washer, pinion sleeve, pinion aprlng,
kickstarter pinion and ratchet, a hew tab washer and nut on the end of the' -
mainshaft, OGrip the eplined porticon of the mainshaft in a soft jawed vise and
lighten the mut to a torgue of 45 1b. ft. Be sure to bend the tab washer against
the tightenhed nut.

Lightly Iubricate =11 gearsz, bearings, and sliding surfaces.

Be sure the joint surfaces of the crankcase and immer cover are clean, dry and
flat. Smear both zurfaces with Pormatex-Super 300 pasket cement. Push the
mainshaft through the thrse mainshaft gears uwntil the cover is about 1/2" away
from the trarkcase. ({Turning the mainshaft will help it to go through the

three gears).

Press down on the camplate operating guadrant until ib iz ahbout level and push
the cover/mainshaftf in tight sgainst the crankcass. The shift cam timing can

be checked and corrected at this point if necessary. The top of the second tooth
on the quadrant must be even {within 1/16") with a line through the center of the
mainshatt and the center of the gearchange gquadrant hole in the irmer cover.

Use a straight edge to line the two centers and top of second tooth up. Pull

the cover/mainshaft back out and retime if necessary. Once the timing is

correst proceed as follows,

Insert the Allen head screw, 1" Phillips head screw, and 1-1/8" bolt with
washer(s) into the immer cover and tighten fully.

At this point it is easier to install the cil pipes and juhetion hloeck on the
engine before instaliling the outer gearbox cover.
a] Be sure the pipes are thoroughly clean.
b) 'Using a new E3763T gasket, install the junction block to the engine.
z) Loctite the EL310 nut and tighten it. Be sure the pipe and pgasket
are aligned correctly on the crankcase surfaces.
d} Tape the unconnected end of the oil lines to prevent dirt from
entering them.

Be sure the Jolint surfaces cn the lmmer and outer cover are clean, dry and
flat. 0Qi1 the kickstarter, ratchet and sieeve assembly and coat the joint
surfaces with Permatex-Super 30 gasket cement.

Wind the kickstarter lever arsund 1 to 1-1/2 turns until it is upright,

Grab the pointed fromhof the cover - not the shift 1ever - 8o the plungers
won't pop cut of the gearchange gquadranid,

Instail the outer cover and tighten the serews and nuts thorouvghly.

Now it is wise to double check the shift cam timing., Shift the pearbox to all
four gears rapidly - if the cam over shifts beyond first or fourth gear, it
will jam and further shifting will be impossible. Obviously, the cam timing
will be incorrect and must be redone correctly.

HOTE: HNow turn the engine around in the vise so that the primary side faces you.

GDﬂt-le]lEd. samn @
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Frimary Ascombly

a) Install the Woodruff key in lhe mainshaft,

t} Pass the stator leads with the rubber grommet and sleeve nut through the erank-
cage and tighten the sleeve nut into the crankcase.

¢) Install the chain oiler tube and bracket.

¢d) hgsemble the clotch hub, thrust washer, twenty rollers, sprocket and center with
the three cluich screws together.

a) Place the primary chain on the clutch sprocket and pass the stator through the
chain - lay the stator on top of the transmission for now.

£} FPlace the engine sprocket in the chain (seal shoulder in} and guide the engine
ard clutch sprockets onte thelr respective shafts.

g) Assenble the flat washer, new tab lock washer, and clutech nut 1o wmasinshaft. The
cup side of the flat washer faces out, If the engine mumber ig after DuLB1LY
just a flat washer is installed before the self-locking nut.

h} Assemble the spacer, rotor, new tab washer and crarnkshaft mat to the crankshaft,
{If E.T. system, a larger spacer and pin replaces the flat key and small spacer
of the battery models).

NOTE: Be sure the three clutch spring screws are turned correctly and are stralght,
and the clutch center is pushed z11 the way in before tightening the clutch
center nut. You should not be able to ‘turn the three screws if they are
positioned correctly and the center is all the way in. ;

i) Install the CD150 or equivalent clutch lecking teol and torgue both the rotor and

clutch nuts to 50 1b. ft. Bend the lock tabs to the nuts after tightening.

j) Loctite and instsll the three stator studs.

k} Install the chain tensioner assembly and start the nut on lts screw.

1} Install alternately the twelve clutch plates (cork plate first), then the clutch
release push rod, cluteh pressure plate, three spring cups, thres new c¢lutch
springs, and the three brass or Steel spring muts, Tighten the nuts until they
are flush with the ends of the screws. : N '

m) Adjust the primary chain until there is 1/2" free play in the top of the chain.
Ingtail the plug and gasket for ihe adjmater screws.

i) Hook a cluteh cable, T16lY sbutment, and T2062 or T2063 adaptor to the connector
at the gearhox and attach the clutch cable to a clutch lever asserbly attached
at a convenlent position on your work bench. _ b :

o) Screw in the three clutch spring nuts until the three clutch springs just coil
bind eventy when the cluteh is released all the way. Back out the three nuts
one turn each.. Then sdjust the three clutch nuts until the clutch pressure
plate wobbles in and out less than 1/16" when it is released and the cluich
center iz rotated by the kickstarter lever. Disconnect the clutch cable.

p} Install the stator on its studs with three washers and mits. Torgne the nuts

. to 20 1b, f%. Check the clearance between the rotor and stator by passing at
.010" feeler gauge completely arcund between the rotor and stator. :

g} Adjust the clutch center screw Ly screwing it in mntil the clutch just beging

to-release., Back the screw up 1/3 of a turn and lock the lock nut.

This completes the primary assembly for now. Don't install the primary cover yet as it
is more accurate and convenient to mount a degree wheel on the crankshaft for purposes of
ignition timing. Remove the DLTL engine locking tool and turm' the engine around in the
vize 3¢ the timing side is facing you.

Continued. . ceaa- aiE
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1ston and Cylinder Barrel Assembly

a2} Install a new cylinder base gasket on the crankcasze,

b} 01l the tappet guide blocks and install the tappets in the guide blocks. Always
put the lubricated exhaust tappets in so that the flats on the stems face away
from each other. Wedge the tappet stems with an old gas tank rubber to held them
in the guide blocks.

¢) Untape the comnecting rod shanks and install the pistons on the connecting rods.
Note any difference in valve cut  ocuts or any arrews or "front" labels on the
pistons tops and be sure the pistons face the right way. Be sure to install a1l
four new circlips in the pistons.

d) Turn the rings on each piston so the end gaps are 1202 (1/3 of a circle) away
from each other and install suitable clean ring compressors on sach piston.
Terry #1182 ring compressorg are good for this job. : ;

e) Use a convenient method of blocking the pistons up out of the trankcase, Be
sure you have the two lecating dowels on thelr proper stods to accurately
locate the cylinder barrel. 0il the eylinder walls and gently lower the
cylinder barrel (with the middle 5/16" head bolt hole facing forward) down
over the plstons, BHRemove the ring compresscrs and blocks, and lower the barrel
completely.

f) Install the eight cylinder base nuts. The four 1/l Whitworth nuts are for the
inzide four studs and the four 5/16" W nuts pgo on the outside four studs,

g) TORQUE the eight cylinder base ruts to 25 1b, ft.

h) BEemove the rubbers from the tappets.

gnition Timlng

a) Be sure the auto advance mechsnism is well lubricated and works freely.

b) Install the auto advance mechanism in the exhaust cam. Enpage the slot.in the
peg if the peg is fitted in the exhaust camshaft. Install the bolt, tightened
to 8 1b, ft., and remove the bolt. If wyou have an exhaust camshaft with no
peg in it, do not install the cam until after the next two steps.

CAUTION: On 12 volt models, make sure the 1609 ignition cam (#SW1912L) is
installed.

¢) Using DST7L/2T TDC tool rotate and "pin' the crankshaft at top dead center.

d) Using the "long™ part of the CD123 timing disc adaptor together with an E311h
crankshaft stud, screw the adaptor into the rotor nut until it is tightly
"Jammed", Attach the {Ii3 timing dise to the adaptor so that the printed side
faces you. Fasten a steady pointer-in an easily visible place to read the
degree wheel accurately. Adjust the degree wheel to read on top dead center.
To find TDC on early engines that have no TDG hoie use the bar of CDL7L engine
locking tool as a positive stop. Rotate the engine completely from one
"stopped" position to the other and record the total rumber of degrees this
takes. Split this figure in half and rotate the engine back to the 1/2 way
point, Set BDC on the timing wheel to be at this 1/2 way figure. Make final
ad justments until the number od degrees from BIC forward or backward to stop
is equal, ' ' '

NOTE: The CDU56 dgnition timing kit disc can be used for timing, however, it
saves time and trouble to use the CD3 disc if moest of the engine is apart.

e) S5kip this step if you have followed step b, If you have an exhaust camshaft _
vith ne peg, rotate the engine forward vmtil the right intake tappet is closing
ard stop the engine at about 16° before top dead center., Place the auto advance
assembly in the exhaust camshaft and install the contact plate in the housing.
Rotate the plate until it is in the wmiddle of its adjustment and install and
tighten the two 1/4" pillar bolts and washers. MNow holding the auto advance
unit smugly into its taper with your thumb, and with the rubbing block of the
left contact set about 1/2 way around the "open part of the cam", make a rough
sdjustment of the left contact set to about .0lE6" gap. Then checking that the

engine is still at the 16° before top dead center ggsitiun as outlined above,
rotate just the auto advance yndt clockwise until the left contact set just

Beparates. Continued. ... vues .-

ClassicBike.biz


http://www.classicbike.biz/

e o

mpddion Timing Cont'd

e}

£)

g)
h)

1)

3)

i)

Continued

(Leave the auto advance unit in the retard position te do this). Insert the
autn advance bolt at this point and tighten ro 8 1b. ft. and remove it again.
This should lock the auto advance unit in the right place to accurately time
the engine.

Install the contact plate assembly with iwo washers and the two 1/L" pillar
bolts. The black/yellow lead should go to the rear seb of points. Be sure
that the cardboard or rubber insulators on the condensors are folded properly
to prevent shorting of the ignition leads. See that the plate can be rotated
freely {with the pillar bolt loose} and that the black/yellow - blask/white
leads are Not pinched any where. Tighten the pillar belts.

Check the point gap on each set of points with a clean feeler gauge blade.
Point gap after the points are fully open ghould be 018" (new points),

005" ?used points).

Thread the advance locking part of CGDLS6 or CD368 ignition timing kit into the
exhaust camshaft and lock the ignition cam in the fully advance position

(a1l the way clockwise). Do not overtighten this tooll

Using 233 electrical ecircuit tester or a similar device, clip the one end to a
good clean unpainted part of the engine. Hold the probe end on the spring of
one contact set and observe on the degree dise when the light goes out as the
engine is rotated forward (the light will go out when the points open). Write
this figure down and do the same for the other contaet set. Try rotating the

‘contgct plate until both cylinders time as close to 389 ss possible. Then small

errors of 3 er L degrees can be eliminated by adjusting the point gaps of the
individual cylinders. Open the point gap slightly to advance the timing., Close.
the point gap slightly to retard the timing. When checking a eylinder's timing,
be sure that the pillar bolts and contaect sdjusting lock screw are tipht to aveid
grrors. Final timing should be 38° before top deid center on hoth cylinders

plus or winus 1/2 of a degree and the point gaps must be in the range of 011"

to 019", ’

Remove the advance lock, aud reinstall the auto advance bolt and washer. Re-
tighten the bolt toc a torque of 8 1b. ft. and recheck to see that the cam advances
and retards freely. Remove the degree wheel and pointer, alse the DS71/2T top
dead center tool. Insert the plug and gasket in the top dead center hole.

Using & new EGOLPT gasket, install the contact cover with the two screws and

lock washers.

w the primary cover along with a new T1770T gasket can be installed. Do not leave off

e two brass wahsers under the dome nuts at the front of the primary cover.

linder Head Installation

a)
b)

c)
d)

Place a new head gasket on the clean dry gasket surface of the cylinder barrel.
Install the lower push rod cups and white push rod tube seals (EL752) on the tappet
guide blocks (DU24B7S on). On clder engines install thc black lower push rod

tube seal on the tappet guide block. _

Install the white "0 ring seals (E3547} on the tops of the pushrod tubes., TInstall
the pushrod tube over the tappet guide blocks. '

Lower the cylinder head on to the barrel. Be sure to engage the tops of the

push red tubes into the head properly. Before pubtting any bolts through -the
cylinder head, measure the clearance between the eylinder head and gasket,

A 3/16" drill or welding rod serves as a convenient measuring deviece, Com-
btinations of push rod tube rubbers must be used to get the desired 1/16"

clearance. There are three geals of different thicknesses available:

‘Continued..cevava-ns
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ylinder Head Installation Cont'd

d) Continued

EXL$TRT - .070"
E3ch7 - 095"
EL752 - 129"

&} Tarn the push rod tubes until the push rod guides al the top are straight
across the engine. Uge a straight edge and sight along the two inner head
bolt holes to determine the tube alignment.

f) TInstall the four outer hesd bolts and the small 5/16" inner bolt and tighten
until =nug.

g} Instgll the intake mainfold (s} or carburetor(s) as required using new gaskets
and "07 rings. >

e engine is now ready to be installed back in the frame. Be sure the gil tank has been
.leaned thoroughly. As soon ag the engine is in the frame securely, hook up the two
:ngine ol1 lines. The front pipe of the oil junction block goes to the rear feed pipe of
he oil tank. The rear pipe of the ¢il junction block goes to fromt return pipe of the
il tank. TFill the engine, gearbox and primary with the proper amount and grade of oil.
e sure all attaching parts are properly installed at this tims. The F73089 engine plate
wmts should be tightened last to a torque of 100 1b. ft.

icckerbox Installation ;

a) Turn the engine over intil both intake or exhsust tappets are all the way down.
Pump & liberal amount of oil in this push rod tube. :

b) Insert the two push rods on their two tappets making sure that they properly seat
on the tappet. Crank the engine through a couple of times to see that the push
rods are seated properly. Leave the push rods all the way down and put a drep of
oil in each push rod cup.

¢) Install a new rocker box gasket EL6h9 on the rocker box and holding the two rocker
arms all the way up (throngh the adjuster cap holes) install the rocker box. The
acorp mut on the rvocker box should be on the timing side of the engine. Be sure
the two rocker arme balls seat properly in the push rods. Insert the 2 - 3/8"
head bolts and srugly tighten them. Install the remaining three nats angd washers,
and two bolts and washers and tighten them snugly. OCrank the engine over a couple
of times to make sure the push rods are seated at both ends correctly.

d) Repeat steps {a) thru (¢} for the other rocker box.

e) Torque the eight 3/8" dia, head bolts to 25 1b, ft. and the 5/16" head halt to
20 1b. ft,

f) Tighten thoroughly the remaining six nuts and four belts holding the rocker boxes on.

g) Tsg-a CDWi1 spigot wrench to verify that the exhaust spigots in the cylinder head
are tight. :

Final Assembly Steps:

a) Adjust the valves to .OGL" intake and .006" exhaust. - Be careful when using a feeler
gauge to adjust the valve lash as an inaccurate reading will result from dished valve
stem ends. 1/B of a turn of the adjusting serew (1/2 of nflath) - approx. .O05".

b) Install the rocker caps with new gaskets.

¢} TInstall new spark plugs gapped at .020" and torgue them to 25 1b. fi.

a4} After starting the engine, check the oil pressure and scavenge suction.,

(See Service Bulletin &7/6)

e} Adjust carb (g). ' 3

£) Be sure the motorcycle's spark plugs and carburetor jets are as specified in the
Owrier's Manual or CDLll Workshop Manual.

g) Road test the metoreycle to check for any discrepancies in engine performance.

THE EHD
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Recommended Torgue Figures for Dry Threads
(Lb. inch eguals Ib. Ft. x 12)

Pound/Foot  Pound/Inch

Flywheel bolts 33 95
Camwheel and crankshaft pinion wnits 80 260
Connecting rod bolts 28 335
Cyiin:ler block nuts 2c 300
C:,rlinder hesd beolts 3/8Y dia. 25 BO-D
Gylindelr head holt 5/16" dia. 20 2o
041 pump nuis & i2
Kickstarter ratchet pinion nut L5 sL0
Clutch ceﬁ_ter it 50 - _ &00
Rotor nut g0 600
Stator ruts 20 240
Auto advance bolt ) 9f
Spark plugs 25 300
Countershaft sprocket unit 50 1060
Rear wheal_ spindie nuots 1-00 1200
Swinging arm pivot bolt uh 540
Swinging amm pivot bolt nut 15 Sho
Fork cap nut | 80 260
‘Frame lug %o rear engine plate stud nut {F7385) 100 1260
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