CHAPTER FOUR

ENGINE

The engine is a V-twin liquid-cooled, 4-stroke
design. The cylinders are offset and set at a 45°
angle; the cylinders fire on aternate crankshaft ro-
tations. Each cylinder is equipped with a single
camshaft and 4 valves. The crankshaft is supported
by 2 main bearingsin avertically split crankcase.

Both engine and transmission share a common
case and the same wet sump oil supply. The clutch
is awet-type located indde the right crankcase cover.
Refer to Chapter Five for clutch and Chapter Six for
transmission service procedures.

This chapter provides complete procedures and
information for removal, inspection, service and
reassembly of the engine.

Table 1 provides complete specifications for the

engine and Table 2 lists dl of the engine torque
specifications. Tables 1-5 are located at the end of

this chapter.

Before beginning work, re-read Chapter One in
the front section of this book. You will do a better
job with thisinformation fresh in your mind.

ENGINE PRINCIPLES

Figure 1 explains how the engine works. Thiswill
be helpful when troubleshooting or repairing the
engine.

SERVICING ENGINE IN FRAME

The following components can be serviced while
the engine is mounted in the frame (the bike's frame
isagreat holding fixture for breaking loose stubborn
bolts and nuts):

a External gearshift mechanism.

b. Clutch.



As the piston travels downward, the exhaust
valve is closed and the intake valve opens,
allowing the new air-fuel mixture from the
carburetor to be drawn into the cylinder.
When the piston reaches the bottom of its
travel (BDC), the intake valve closes and re-
mains closed for the next 11/2 revolutions of
the crankshaft.

As the piston almost reaches the top of its
travel, the spark plug fires, igniting the com-
pressed air-fuel mixture. The piston contin-
ues to top dead center (TDC) and is pushed
downward by the expanding gases.

4-STROKE PRINCIPLES

While the crankshaft continues to rotate, the
piston moves upward, compressing the air-
fuel mixture.

When the piston almost reaches BDC, the
exhaust valve opens and remains open until
the piston is near TDC. The upward travel of
the piston forces the exhaust gases out of the
cylinder. After the piston has reached TDC,
the exhaust valve closes and the cycle starts
all over again.




c. Carburetors.

d. Starter motor and gears.

e Alternator and electricd systems.
f. Oil pump.

ENGINE

Removal/lngtallation

1 Drainthe engine oil and cooling system asde
scribed in Chapter Three.
2. Removeboth seats, theframe Sde coversand frame
head Sde covers as described in Chapter Thirteen.
3. Remove the fuel tank as described in Chapter
Seven.
4. Remove the carburetor assembly as describedin
Chapter Seven.
5. Remove theradiator and radiator fan shroud as
described in Chapter Nine.
6. Remove the exhaust system as described in
Chapter Seven.
7. Removethe battery and battery case as described
in Chapter Eight.
8. Remove the bolts securing the secondary drive
gear cover (Figure2) and removethe cover.
9. Loosenthedamping band (A, Figure 3) securing
the rubber boot to the engine and move the rubber
boot away from the engine and onto the swing arm.
10. Removethe screw securing the swing arm trim
pand (B, Figure 3) and remove the pandl.
11. Removethebolts (A, Figure4) and acorn nut
(B, Figure4) securing the water pump trim cover
and remove the cover.
12 L oosen the clamping screw on the water pump
inlet hose clamps. Move the clamps back onto the
hose and off of the neck of thefitting on the frame
rail and water pump connector. Remove the hose
(Figure5) from both fittings.
13 Removethe clutch dave cylinder as described
in Chapter Five.
14. Disconnect the spark plug lead (Figure 6) from
each spark plug. Movethelead out of the way.
15. Disconnect the following electrical wiresfrom
theengine:

a Starter motor.

b. Alternator stator and the pulse generator.

C. Neutra switch.

d. Starter rdlay.

e Sidestand check switch.

f. Ground.



ENGINE MOUNTING HARDWARE
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. Allen bolt

. Cap nut

. Rear mounting bracket
. Rear mounting bracket
. Upper rear through bolt

Front mounting bracket

. Rubber cushion
. Cap nut
. Sub-frame




16. Disconnect the crankcase breather hose from
the rear cylinder head.

17. Removethe bolt (Figure 7) securing the gear
shift lever and remove the lever. Reingtal the bolt in
the lever to avoid misplacing it.

18. Remove the footpeg assembly as described in
Chapter Thirteen.

19. Place wood block(s) and asmall hydraulic jack
under the engine to support it securely.

20. Takeafind look dl over the engineto make sure
everything has been disconnected.

CAUTION
The following steps require the aid of a
helper to safely remove the engine as-
sembly fromthe frame.

21. Makesurethe hydraulic jack istill in place and
supporting the engine securely.

22. Loosen, but do not remove, all engine mounting
bolts and nuts (Figure 8).

23. Removethe rear upper through bolt (Figure 9),
washer and nut.

24. Removetherear lower through bolt (A, Figure
10), washer and nut.

25. Remove the front upper Allen bolts (Figure 11)
and nuts and the lower Allen bolts (B, Figure 10)
and nuts securing the sub-frame to the frame.

26. Ontheright-hand side, remove the nut (Figure
12) from the front through bolt.

27. Remove the sub-frame (Figure 13) from the
engine and frame.

28. On theleft-hand side, remove the front through
bolt (Figur e 14) from the engine and frame mount
ing bracket.



29. Once again, check that everything has been
disconnected from the engine.

30. Slowly move the engine forward to disengage
the engine output shaft from the drive shaft universd
joint. If necessary, use a screwdriver and disengage
the drive shaft'suniversal joint from the output shaft.
31 Sightly lower the engine on the jack and con
tinue to move the engine forward and toward the
right-hand sdeto clear the remaining frame mem
bers

32. Take the engine to a workbench for further
disassembly.

33. Ingall by reversing these remova steps, noting
the following:

a Apply alight coat of molybdenum disulfide
greaseto the splines of the output shaft and the
universd joint prior to engaging these 2 parts.

b. Tighten the engine mounting boltsto the torque
specificationsin Table 2.

¢. Fill the engine with the recommended type and
quantity of oil as described in Chapter Three.

d. Refill the cooling system as described in Chap
ter Three.

e Start the engine and check for leaks.

FRONT CYLINDER HEAD COVER
AND CAMSHAFT

Front Cylinder
Removal

1 Remove the engine from the frame as described
inthis chapter.

2. Remove the balts securing the cylinder heed side
covers (Figure 15) and remove both side covers.

3. On the spark plug side of the cylinder head,
remove the insulator (Figure 16).




4. Remove the bolts (A, Figure 17) securing the
intake pipe (B, Figure 17) and remove it from the
front cylinder.

5. Mark thevave adjugter coverswithan"F' and "R"
50 they will be reingtalled on the correct location.

6. Remove the valve adjuster covers (Figure 18).

7. Remove the bolts (A, Figure 19) securing the
coolant inlet fitting (B, Figure 19) and remove the
fitting and O-ring sedl.

8. Remove the spark plugs from both cylinder
heads. Thiswill make it easier to rotate the engine.

NOTE
A cylinder at TDC will have free play in
both sets of intake and exhaust valve
rocker arms indicating that both the
intake and exhaust valves are closed.

CAUTION
The next steps will position the front
cylinder at top dead center (TDC) on the
compression stroke. This is necessary to
avoid damage to the camshaft, rocker
arms and related parts.

9. Remove the alternator bolt hole cover on the
aternator cover.

10. Usea 17 mm socket and wrench on the dterna
tor rotor bolt (Figur e 20). Rotate the engine clock
wise, as viewed from the left-hand side, until the
front cylinder is at top dead center (TDC) on the
compression stroke. Align the"F/F T" mark with the
center of the inspection hole in the alternator rotor
(Figure 21).

11. Withthe"F/F T" mark aligned with the center
of the inspection hole in the alternator rotor, jiggle
both rocker arms and make sure both have free play.
If one of the rocker arms (either intake or exhaust)
isstill under tension, rotate the engine an additional
360° until both rocker arms have free play.

12. Again check that the "F/F T" mark is still
aligned with the center of the inspection holein the
alternator rotor (Figure 21).

13. Using acrisscross pattern, loosen then remove the
bolts (Figur e 22) securing the cylinder head cover.
14. Loosen the cylinder head cover by tapping
around the perimeter with a rubber or soft faced
mallet. If necessary, gently pry the cover loose with
a broad-tipped screwdriver.

15. Remove the front cylinder head cover.

16. Straighten the tab on the camshaft sprocket bolt
lockwasher and remove the exposed bolt.



1. Check the timing mark for the rear cylinder. Make
arethe"R/F T" mark is gill digned with the center of
the inspection hole in the dternator rotor (Figure 24).
If the timing mark is till aligned, proceed to Step 2, if
the dignment is not correct, proceed asfollows:

a Pull up on the front camshaft chain and keep it
taut, make certain that the camshaft chainis
properly meshed onto the crankshaft timing
sprocket then rotate the crankshaft in Step b.

b. Use a 17 mm socket and wrench on the alter
nator rotor bolt (Figur e 20). Rotate the engine
clockwise, as viewed from the left-hand side,

until the rear cylinder is at top dead center
(TDC) on the compression stroke. Align the
"R/F T" mark with the center of the inspection
hole in the alternator rotor (Figure 24).
¢. Withthe"R/F T" mark aligned with the center
of the inspection hole in the alternator rotor,
jiggle both rocker arms and make sure both
have free play. If one of rocker arms (either
intake or exhaust) is still under tension, rotate
the engine an additional 360° until both rocker
arms have free play.
d. Again check that the "R/F T" mark is still
aligned with the center of the inspection hole
in the alternator rotor (Figur e 24).
2. Apply alight coat of molybdenum disulfide grease
to the camshaft bearing surfacesin the cylinder head.
3. If both camshafts are removed, be sure to install
the correct camshaft in the correct cylinder head. The
camshafts are marked with a"F" (front cylinder) or
"R" (rear cylinder) (Figure 25) on the sprocket
mounting boss.
4. Apply alight coat of cold greaseto the locating pin
and ingdl it (Figure 26) into the end of the camshaft.
5. Ingtall the front camshaft into the cylinder head
and loop it through the camshaft drive chain. Posi
tion the camshaft with the locating pin midway
between the 9 and 10 o'clock position (Figure 27).

NOTE
When installing the sprocket onto the
camehaft be careful not to knock the locat-
ing pin out of the camshaft. If the pin
works loose it will probably fall down into
the crankcase. If this happens the crank-
case must be disassembled to retrieveit.

6. Engage the camshaft sprocket with the drive
chain and install the sprocket onto the camshaft.

7. Check that the camshaft is il positioned correctly

with the locating pin midway between the 9 and 10

o'clock position (A, Figure 28) and the timing marks
on the end of the camshaft are aigned with the top
surface of the cylinder head (B, Figure 28).

8. After the sprocket has been installed, make sure
the"R/F T" mark is still aligned with the center of
the inspection hole in the alternator rotor (Figure
24). If necessary, realign the camshaft and sprocket
in Steps 5-7.

NOTE
When ingtalling the lockwasher onto the
camshaft sprocket, positioned it so it



will cover the locating pin in the end of
the camshaft after both sprocket bolts
areinstalled.

9. Install a new lockwasher (A, Figure 29) and
camshaft sprocket bolt (B, Figure 29) in the exposed
hole. Tighten the bolt only finger tight at thistime.
10. Usea 17 mm socket and wrench on the dterna
tor rotor bolt (Figure 20). Rotate the engine clock
wise, as viewed from the left-hand side, until the
other sprocket bolt hole is exposed.

CAUTION
Apply redLoctite (No. 271) to the sprock-
et bolt threads prior to ingtallation.

11 Ingall the other camshaft sprocket bolt (Figure
30) in the exposed hole.

12. Hold down the end of camshaft oppositethe cam
shaft sprocket and tighten the sprocket bolt to the
torque specification listed in Table 2. Bend up the tab
of the lockwasher against the bolt head (Figur e 31).
13, Usea 17 mm socket and wrench on the dterna
tor rotor bolt (Figure 20). Rotate the engine clock
wise, as viewed from the left-hand side, until the bolt
installed in Step 9 is exposed. Remove this bolt and
apply red Loctite (No. 271) to the threads prior to
instal lation.

14. Reingdl the camshaft sporocket bolt. Hold down
the end of camshaft opposite the camshaft sprocket
and tighten the sprocket bolt to the torque specifica
tion listed in Table 2. Bend up the tab of the lock-
washer against the bolt head (Figure 32).

15. Make sure the camshaft shoulder is properly in
dexed into the groovein the cylinder head (Figure 33).
16. Apply alight coat of molybdenum disulfide
grease to the bearing surfaces and lobes of the cam
shaft (Figure 34).




17. Apply alight coat of molybdenum disulfide
grease to the camshaft bearing surfacesin the cylin
der head cover.

18. Apply asedlant to the edge surfaces of the cam
shaft end plug and ingtall the plug (Figure 35) into the
cylinder head. Make sureit is properly seated.

CAUTION
After the modified tie wrap is removed,
inspect the end of it to make sure all of
it came out and that none of it broke off
in the tensioner.

19. If the cylinder head and cylinder were removed,
carefully pull the long modified tie wrap (Figur e 36)
out of the camshaft drive chain tensioner.
20. Clean the sealing surface of both the cylinder
head and cover asfollows:
a Removethe old gaskets and clean off all gasket
sedler residue from the cylinder head and cover.
b. Clean the surface with aerosol electrical con
tact cleaner and wipe dry with alint-free cloth.
¢. Apply acoat of ThreeBond No. 1207, or equiva
lent, to sedling surface of the cylinder head cover.
Do not apply sealant to the rounded surfaces of
the camshaft bearing journal surfaces.
21. Install anew O-ring seal (Figure 37) in the
cylinder head cover.
22. If removed, ingtall both locating dowels (Figure
38) into the cylinder head.
23. Ingtall the cylinder head cover onto the camshaft
and the cylinder head. Push it down until it bottoms
out. Make surethe camshaft end plug is properly seated
between the cylinder head and cover (Figure 39).
24. Tighten the bolts (Figure 22) in a crisscross
pattern, starting with the center bolts (surrounding
the camshaft) and working outward. Tightenin 2-3
stages to the torque specification listed in Table 2.



25. Install anew O-ring seal (Figure 40) in the
coolant inlet fitting. Ingtall thefitting and the bolts
(A, Figure 19). Tighten the balts to the sametorque
specification asthe cylinder head bolts.

26. Check thevave clearance a thistime and reed

just if necessary. Do it at thistime sinceit ismuch
easier to perform vave adjustment with the engine
out of the frame. Refer to Chapter Three for the
adjustment procedure.

27. Ingdl new O-ring seds (Figure4l) inthevave
adjuster covers (Figure 18) and install the covers
and balts. Tighten the bolts securely.

28. Makesurethe O-ring sedl (Figure4?) isin place
inthe intake pipe and ingtd| it (B, Figure 17) onto
the cylinder head. Tighten the bolts (A, Figure 17)
securdy.

29. On the spark plug side of the cylinder head,
ingd| theinsulator (Figure 16).

NOTE
The cylinder head side cover bolts on
the side opposite the spark plug, are
also cylinder head cover mounting bolts
and must be tightened to the correct
torque specification listed in Table 2.

30. Ingtall both cylinder head side covers (Figure
15) and bolts. Tighten the balts, on the Sde opposite
the spark plug, to the torque specification lised in
Table 2. Tighten the bolts on the other Sde securely.

REAR CYLINDER HEAD COVER
AND CAMSHAFT

Rear Cylinder
Removal

1. Remove the engine from the frame as described
inthis chapter.




2. Remove the bolts securing the cylinder head side
covers (Figure 43) and remove both side covers.

3. On the spark plug side of the cylinder head,
remove theinsulator (Figure 44).

4. Mark the valve adjuster coverswith an "F" and
"R" so they will bereinstalled on the correct loca
tion.

5. Removethe valve adjuster covers (Figure 45).
6. Remove the bolts securing the crankcase breather
cover (Figure 46) and remove the cover and gasket
(A, Figure47).

7. If not already removed, remove the spark plug
from both cylinders. Thiswill makeit easier to rotate
the engine.

NOTE
A cylinder at TDC will have free play in
both the both sets of intake and exhaust
valve rocker arms indicating that both
the intake and exhaust valves are
closed.

CAUTION
The next steps will position the front
cylinder at top dead center (TDC) on the
compression stroke. This is necessary to
avoid damage to the camshaft and re-
lated parts.

8. Remove the alternator bolt hole cover on the
aternator cover.

9. Usea 17 mm socket and wrench on the alternator
rotor bolt (Figur e 48). Rotate the engine clockwise, as
viewed from the left-hand side, until the rear cylinder

is et top dead center (TDC) on the compression stroke.



Alignthe"R/F T" mark with the center of the ingpec-
tion hole in the dternator rotor (Figure 49).

10. Withthe"R/F T" mark digned with the center
of the inspection holein the aternator rotor, jiggle
both rocker arms and make sure both have free play.
If one of the rocker arms (either intake or exhaust)
istill under tension, rotate the engine an additiona
360° until both rocker arms have free play.

11. Again check that the "R/F T" mark is still
aigned with the center of theingpection holein the
dternator rotor (Figure 49).

12. Using a crisscross pattern, loosen then remove
the bolts (Figur e 50) securing the cylinder head
cover.

13. Loosen the cylinder head cover by tapping
around the perimeter with a rubber or soft faced
mallet. If necessary, gently pry the cover loose with
abroad-tipped screwdriver.

14. Removetherear cylinder head cover.

15. Straighten the tab on the camshaft sprocket bolt
lockwasher and remove the exposed bolt.

CAUTION

If the front camshaft has been removed,
pull up on the camshaft chain and keep
it taut, make certain that the camshaft
chain is properly meshed onto the
crankshaft timing sprocket then rotate
the crankshaft. If this step is not fol-
lowed, the chain may become kinked
and cause damage to the crankcases,
the camshaft chain and the timing
sprocket on the crankshaft.

16. Useal7 mm socket and wrench onthe dterna
tor rotor bolt (Figur e 48). Rotate the engine clock
wise, as viewed from the | eft-hand side, until the
other sprocket bolt isvisible,

17. Straighten the tab on the other camshaft
sprocket bolt lockwasher and remove the exposed
bolt and the lockwasher.

18 Disengage the camshaft drive chain from the
camshaft sprocket and remove the camshaft.

19. Tieapieceof wireto the camshaft chainandtie
it to an externa portion of theengine or insart along
drift or long socket extension through the camshaft
drive chain (Figure 23) to prevent the camshaft
chain from falling down into the crankcase.

CAUTION
If the crankshaft must be rotated with
the camshaft removed, pull up on the

camshaft chain and keep it taut, make
certain that the camshaft chain is prop-
erly meshed onto the crankshaft timing
sprocket then rotate the crankshaft. If
this step is not followed, the chain may
become kinked and cause damage to the
crankcases, the camshaft chain and the
timing sprocket on the crankshaft.

20. Inspect the camshaft as described in this chap
ter.
21. Ingpect the cylinder head cover asdescribed in

this chapter.

Rear Cylinder
Ingtallation

1. Check the timing mark for the rear cylinder.
Make surethe"R/F T" mark is ill digned with the
center of the inspection hole in the aternator rotor
(Figure 49). If the timing mark is still aligned,




proceed to Step 2, if the alignment is not correct,
proceed asfollows:

CAUTION
If the front camshaft has been removed,
have an assistant pull up on the front
camshaft chain and keep it taut, make
certain that the camshaft chain is prop-
erly meshed onto the crankshaft timing
sprocket then rotate the crankshaft. If
this step is not followed, the chain may
become kinked and cause damage to the

T

.

crankcases, the camshaft chain and the
timing sprocket on the crankshaft.

a Pull up on the front camshaft chain and keep it
taut, make certain that the camshaft chainis
properly meshed onto the crankshaft timing
sprocket then rotate the crankshaft in Step b.

b. Use a17 mm socket and wrench on the alter
nator rotor bolt (Figur e 48). Rotate the engine
clockwise, as viewed from the | eft-hand side,
until the rear cylinder is at top dead center
(TDC) on the compression stroke. Align the
"R/F T" mark with the center of theinspection
hole in the aternator rotor (Figure 49).

¢. Withthe"R/F T" mark aligned with the center
of the inspection hole in the alternator rotor,
jiggle both rocker arms and make sure both
have free play. If one of rocker arms (either
intake or exhaust) is still under tension, rotate
the engine an additional 360° until both rocker
arms have free play.

d. Again check that the "R/F T" mark is still
aligned with the center of the inspection hole
in the alternator rotor (Figure 49).

2. Apply alight coat of molybdenum disulfide
grease to the camshaft bearing surfacesin the cylin
der head.

3. If both camshafts are removed, be sure to install
the correct camshaft in the correct cylinder head. The
camshafts are marked with a"F" (front cylinder) or
"R" (rear cylinder) (Figure 51) on the sprocket
mounting boss.

4. Apply alight coat of cold grease to the locating
pin and install it (Figure 52) into the end of the
camshaft.

5. Install therear camshaft into the cylinder head
and loop it through the camshaft drive chain (Figure
53). Position the camshaft with the locating pin at
the 1 o'clock position.

NOTE

When installing the sprocket onto the
camshaft be careful not to knock the
locating pin out of the camshaft. If the
pin works loose it will probably fall
down into the crankcase. If this happens
the crankcase must be disassembled to
retrieveit.

6. Engage the camshaft sprocket with the drive
chain and install the sprocket onto the camshaft.



7. Check that the camshaft is still positioned cor
rectly with the locating pin at the 1 o'clock position
(A, Figure 54) and the timing marks on the end of
the camshaft are aligned with the top surface of the
cylinder head (B, Figure 54).

8. After the sprocket has been installed, make sure
the"R/F T" mark is still aligned with the center of
the inspection hole in the alternator rotor (Figure
49). Redlign if necessary, the camshaft and sprocket
in Steps 5-7.

NOTE
When ingtalling the lockwasher onto the
camshaft sprocket, positioned it so it
will cover the locating pin in the end of
the camshaft after both sprocket bolts
areinstalled.

9. Install a new lockwasher (A, Figure 55) and
camshaft sprocket bolt (B, Figure 55) in the exposed
hole. Tighten the bolt only finger tight at thistime.
10. Usea 17 mm socket and wrench on the alterna
tor rotor bolt (Figur e 48). Rotate the engine clock
wise, as viewed from the left-hand side, until the
other sprocket bolt hole is exposed.

CAUTION
Apply redLoctite (No. 271) to the sprock-
et bolt threads prior to installation.

11 Install the other camshaft sprocket bolt in the
exposed hole,

12. Hold down the end of camshaft opposite the
camshaft sprocket and tighten the sprocket bolt to
the torque specification listed in Table 2. Bend up
the tab of the lockwasher against the bolt head.

13. Usea 17 mm socket and wrench on the alterna
tor rotor bolt (Figur e 48). Rotate the engine clock
wise, asviewed from the left-hand side, until the bolt
installed in Step 9 is exposed. Remove this bolt and
apply red Loctite (No. 271) to the threads prior to
installation.

14. Reingtall the camshaft sprocket bolt. Hold down
the end of camshaft opposite the camshaft sprocket
and tighten the sprocket bolt to the torque specifica
tion listed in Table 2. Bend up the tab of the lock-
washer against the bolt head (Figur e 56).

15. Make sure the camshaft shoulder is properly
indexed into the groove in the cylinder head (Figure

57).




16. Apply alight coat of molybdenum disulfide
grease to the bearing surfaces and lobes of the cam
shaft (Figur e 58).

17. Apply alight coat of molybdenum disulfide
grease to the camshaft bearing surfacesin the cylin
der head cover.

18 Apply a sealant to the edge surfaces of the
camshaft end plug and install the plug (A, Figure
59) into the cylinder head. Make sureit is properly
seated.

CAUTION
After the modified tie wrap is removed,
inspect the end of it to make sure all of
it came out and that none of it broke off
inthe tensioner.

19. If thecylinder head and cylinder were removed,
carefully pull the long modified tie wrap out of the
camshaft drive chain tensioner.
20. Clean the sealing surface of both the cylinder
head and cover asfollows:
a Removethe old gaskets and clean off all gasket
seder residue from the cylinder head and cover.
b. Clean the surface with aerosol electrical con
tact cleaner and wipe dry with alint-free cloth.
¢. Apply acoat of ThreeBond No. 1207, or equiva
lent, to sedling surface of the cylinder head cover.
Do not apply sealant to the rounded surfaces of
the camshaft bearing journal surfaces.
21. If removed, ingtal both locating dowelsinto the
cylinder head. Refer to B, Figure 59 and Figure 60.

CAUTION
During cylinder head cover installation,
make sure the small bar (Figure 61) over
therocker armdoes not fall out.

22. Install the cylinder head cover onto the cam
shaft and the cylinder head. Push it down until it
bottoms out. Make sure the camshaft end plug (A,
Figure59) is properly seated between the cylinder
head and cover.

23. Tighten the bolts (Figure 50) in a crisscross
pattern, starting with the center bolts (surrounding
the camshaft) and working outward. Tightenin 2-3
stages to the torque specification listed in Table 2.
24. Check the valve clearance at thistime and read
just if necessary. Do it at thistime sinceit is much
easier to perform valve adjustment with the engine
out of the frame. Refer to Chapter Three for the
adjustment procedure.



25. Ingall the breather cover gasket (Figure 47) and

the breather cover (Figur e 46). Tighten the bolts to

the same torque specification as the cylinder head
cover bolts.

26. Ingtall new O-ring sedls (Figure41) inthevave
adjuster covers (Figure 45) and install the covers

and bolts. Tighten the bolts securely.

27. On the spark plug side of the cylinder head,

install the insulator (Figure 44).

NOTE
The cylinder head side cover bolts on
the side opposite the spark plug, are
also cylinder head cover mounting bolts
and must be tightened to the correct
torque specification listed in Table 2.

28. Install both cylinder head side covers (Figure
43) and balts. Tighten the bolts, on the side opposite
the spark plug, to the torque specification listed in
Table 2. Tighten the bolts on the other side securely.

Cylinder Head Cover Inspection
(Front and Rear Cylinders)

1 Remove al traces of gasket material from the
cylinder head cover gasket surfaces (Figure 62).

2. After the cylinder head cover has been thor
oughly cleaned, place the cover on an inspection
surface like a piece of plate glass and check for any
warpage at several pointswith aflat feeler gauge.
3. Messurethewarp by inserting aflat feeler gauge
between the cylinder head cover gasket surface and
the plate glass. There should be no warpage. Replace
the cylinder head cover if the gasket surfaceis
warped to or beyond the servicelimit listed in Table
1

4. On therear cylinder head cover, perform the
following:

a Make surethe smdll opening (A, Figure63) in
the breather areaiis clear. Clean out if necessary
with a piece of wire and blow out with com
pressed air. Also make sure the large opening
(B, Figure 63) isclear.

b. Inspect the gasket (A, Figure 64) for damage
or deterioration; replace if necessary.

C. Inspect the breather cover (B, Figure 64) for
cracks or damage; replace if necessary.

5. Inspect the valve adjustment covers (Figur e 65)
for cracks or damage. Make sure the small bolt hole
tabs are not cracked or warped. If these tabs are




damaged it may result in an oil leak. Replace the
cover(s) if necessary.

6. Disassemble and inspect the rocker arms as de-
scribed in this chapter.

CAMSHAFT
Camshaft Inspection

1 Ingpect the camshaft bearing journas (A, Figure
66) for wear.

2. Measure both camshaft bearing journaswith a
micrometer. Refer to Figure 67 for the center journd
andto Figure 68 for the end journd . Compareto the
dimensionsgivenin Table 3. If worn to the service
limit or less the camshaft must be replaced.

3. Check the camshaft lobes (B, Figure 66) for
wesar. Thelobes should show no signsof scoring and
the edges should be square. Slight damage may be
removed with asilicone carbide dilstone. Use No.
100-120 grit stoneinitialy, then polish with aNo.
280-320 grit stone.

4. Even though the camshaft lobe surface appears
to be satisfactory, with no visble signs of wear, the
camshaft lobes must be measured with amicrometer
(Figure 69). Compareto the dimensionsgivenin
Table 1. If worn to the service limit or less the
camshaft must be replaced.

5. Placethe camshaft on aset of V-blocksand check
its runout with a dial indicator. Compare to the
dimension givenin Table 1. If the runout isto the
sarvicelimit or more the camshaft must be replaced.
6. Make sure the locating pin (Figure 52) isin
stalled in the end of the camshaft isatight fit. If
loose, replace the pin.

7. Ingpect the camshaft bearing surfacesin the cyl
inder head (Figure 70) and cylinder head cover




(Figure 71). They should not be scored or exces-
sively worn. Replace the cylinder head and cylinder
head cover as a s, if the bearing surfaces are worn
or scored.

8. Inspect the camshaft sprocket teeth (A, Figure
72) for wear; replace if necessary.

9. Make sure the camshaft sprocket bolt holes (B,

Figure 72) and locating pin hole (C, Figure 72) are

not elongated or damaged. If damaged, replace the

camshaft sprocket.

Camshaft Bearing
Clearance M easurement

This procedure requires the use a Plastigage set.
The camshaft must be installed into the cylinder
head. Before installing the camshaft, wipe al oil
residue from the camshaft bearing journals and bear-
ing surfaces in the cylinder head and cylinder head
cover.

1 Install the camshaft into the cylinder head with
the lobes facing down. Do not attach the drive
sprocket to the camshaft.

2. Makesurethelocating dowels (Figure 73) arein
place in the cylinder head.

3. Place adtrip of Plastigage materia on top of each
camshaft center and end bearing journals, paralld to
the camshaft.

4. Ingtdl the cylinder head cover.

5. Ingtal the bolts securing the cylinder head cover.
6. Tighten the boltsin a crisscross pattern, starting
with the center bolts (surrounding the camshaft) and
working outward, tighten in 2-3 stages to the torque
specification listed in Table 2.

CAUTION
Do not rotate the camshafts with the
Plastigage material in place.

7. Loosen the cylinder head boltsin 2-3 stagesin a
crisscross pattern, then remove the bolts.

8. Carefully remove the cylinder head cover.

9. Measure the width of the flattened Plastigage
material at the widest point, according to the manu
facturer's instructions.

CAUTION
Be sure to remove all traces of Plasti-
gage material from the bearing journals
in the cylinder head cover. If any mate-
rial isleft in theengineit can plug up an

oil control orifice and cause severe en-
gine damage.

10. Remove all Plastigage material from the cam
shafts and the bearing caps.

11. If the oil clearance is greater than specified in
Table 1, and the camshaft bearing journal dimen
sions were within specification in Camshaft Inspec
tion, replace the cylinder head and cylinder head
cover asa set.

12. Remove the camshaft from the cylinder head.
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ROCKER ARM ASSEMBLIES

Refer to Figure 74 for this procedure.

Removal

1 Removethe cylinder head cover asdescribed in
thischepter.

2 Removethetrim cap (A, Figure 75) from theend
of each rocker arm shaft.

3. Loosen both rocker arm shafts (B, Figure 75

NOTE
Note that the rocker arms and shafts are
different and must be kept separate to
avoid the intermixing of parts. Remove
one st at a time and placeit in a small
box and label the rocker arm and shaft
either intake or exhaust.

®

CAMSHAFTS, VALVES AND ROCKER ARMS

1

P . Wave washor

3. Intake rocker arm 14, Intake camshaf!

4, Kpspar 15, Pin
L & Spring sapl 16, Camshatl sprockel
% . Inmer spring 17, Leckwasher

7. Outer spring 18, Bolt

B O saal 18. Trim cap

9. Spring saai 20, Exhaust rocker

10, Vakea anm shatt

11. niake rocker arm 31,

Exhaust rockes arm




4. Withdraw theintake rocker arm shaft and remove
the rocker arm and wave washer. Don't lose the
gasket from the shaft.

5. Withdraw the exhaust rocker arm shaft and re

move the rocker arm and wave washer. Don't lose
the gasket from the shaft.

6. Wash dl partsin solvent and thoroughly dry with
compressed air.

I nspection

1 Inspect the rocker arm pad where it rides on the
cam lobe (Figure 76) and where the adjustersride
on the valve stems (Figure 77). If the pad is
scratched or unevenly worn, inspect the camshaft
lobe for scoring, chipping or flat spots. Replace the
rocker arm if defective aswell asthe camshaft if it
isdamaged.

2. Measure the inside diameter of the rocker arm
bore (Figure 78) and check againgt the dimensions
in Table 1. Replaceif worn to the service limit or
gregter.

3. Ingpect the rocker arm shaft for signs of wear or
scoring. Measure the outside diameter (Figure 79)

@




with a micrometer and check against the dimensions
in Table 1. Replaceif worn to the service limit or less.
4. Make sure the oil holesin the rocker arm shaft
are clean and clear. If necessary, clean out with a
piece of wire and thoroughly clean with solvent. Dry
with compressed air.

5. Check the gasket and wave washersfor breakage
or distortion; replace if necessary.

6. Check the overadl condition of the rocker arm and
shaft for fractures, wear or damage (Figur e 80);

replace if necessary.
Installation

1 Coat the rocker arm shaft, rocker arm bore and
the shaft receptaclesin the cylinder head with as
sembly oil or clean engine ail.

NOTE
The rocker arms and shafts are not iden-
tical. Refer to the marks made during
removal and be sure to install these
parts into the correct location within the
cylinder head cover.

2. Figure 81 showsthe correct order of parts asthey

areto be installed into the cylinder head.

3. Ingtall the gasket (A, Figure 82) onto the rocker

arm shaft and ingtall the rocker arm shaft (B, Figure
82) part way into the cylinder head cover.

4. Position the rocker arm (Figur e 83) and push the
rocker arm shaft through but not past it, allowing
room for installation of the wave washer.

5. Ingall the wave washer (Figur e 84) then push the
rocker arm shaft through the wave washer and into
the cylinder head cover until it stops.

6. Make sure all parts are installed correctly as
shown in Figure 85, then screw the rocker arm into




the cylinder head cover. Tighten the rocker arm
shafts (B, Figure 75) to the torque specification
listedin Table 2.

7. Ingtal thetrim cap (A, Figure 75) into the end of
the shaft.

8. Repeat for the other rocker arm assembly.

9. Ontheintake rocker arm, apply some cold grease
to the small bar, then install the small bar (Figure
61) into the groove in the cylinder head cover.

CYLI NDER HEAD AND CYLI NDER

The cylinder head and cylinder are removed from
the crankcase as an assembly then separated after
removal.

Removal

1 Remove the bolts (A, Figure 86) securing the
intake pipe and remove it (B, Figure 86).
2. Removethe cylinder head covers as described in
this chapter.
3. Loosen the screws of the clamping bands (Figure
87) on the short coolant hose connecting both cylin
der heads. Move the clamps from the fittings of the
cylinder heads and back onto the hose.
4. Loosen the screws of the clamping bands on the
short coolant hose connecting both cylinders. Move
the dlamps from the fittings of the cylinders and back
onto the hose (Figur e 88).
5. For removal of the rear cylinder head and cylin
der, perform the following:
a. Loosen the clamping screw (A, Figure 89) of
water pump on that hose fitting at rear of crank-
case. Move the clamp back onto the hose and




off of the neck of the fitting, then remove the
hose (B, Figur e 89) from the crankcase fitting.

b. Remove the bolts (Figure 90) securing the
metal coolant inlet pipe to the rear cylinder.

C. Separate the metal coolant pipe from the cylin
der.

d. Remove the metal coolant pipe and rubber hose
assembly (Figure 91) from the engine and
frame.

e Remove the bolts securing the coolant fitting
(Figure 92) to the base of the cylinder and
remove it. Don't lose the O-ring seal on each
side of thefitting.

6. Using a crisscross pattern, |oosen then remove
the bolts (Figur e 93) securing the cylinder head and
cylinder to the crankcase.

CAUTION
Remember the small cooling fins are
fragile and may be damaged if tapped
or pried too hard. Never use a metal
hammer.

7. Loosen the cylinder head and cylinder by tapping
around the perimeter base of the cylinder with a
rubber or soft faced mallet. If necessary, gently pry
the cylinder from the crankcase with a broad-tipped
screwdriver.

8. Untiethewire, or remove the drift or long socket
extension securing the camshaft chain.

9. Carefully lift the cylinder head and cylinder as

sembly (Figure 94), then remove from the piston
and the crankcase. Carefully disengage the short
coolant hoses from the fittings of the other cylinder
and cylinder head. Guide the camshaft chain through
the opening in the cylinder head and cylinder and
secure it to the exterior of the engine. This will

prevent the camshaft chain from falling down into
the crankcase.

10. Remove the cylinder base gasket and discard it.
Don't lose the locating dowels.

11 If only one cylinder head and cylinder assembly
isgoing to be removed, place a clean shop cloth into
the opening in the crankcase opening (Figure 95) to
prevent the entry of foreign matter.
12. Repeat the procedure for the other cylinder head
and cylinder assembly if necessary.



Disassembly

1A. For the front cylinder head and cylinder, re-
move the bolts (Figure 96) at the front and the nut
(Figure97) at therear.

IB. For the rear cylinder head and cylinder, re-
move the nut at the front and the nut (Figure 98)
at therear.

2. Loosen the cylinder head from the cylinder by
tapping around the perimeter of the cylinder head
with arubber or soft faced mallet. If necessary,
gently pry the cylinder head from the cylinder with
abroad-tipped screwdriver.

3. Carefully remove the cylinder head (A, Figure
99) from the cylinder (B, Figure 99).

4. Removethe cylinder head gasket. Don't lose the
locating dowels.

5. Remove the camshaft chain guide from the cyl
inder.

6. Removethebolts (A, Figure 100) securing the
camshaft chain tensioner (B, Figure 100) and re
move the tensioner from the cylinder.

7. Inspect the cylinder head, cylinder and camshaft
chain tensioner as described in this chapter.

Asembly

A specid tool is required to hold the camshaft
chain tensioner spring in the compressed position.
The specid Suzuki tool, tensioner locking tool (part
No. 09918-53810) can be substituted with a home-
made tool from along plagtic tiewrap asfollows:

a Sat with along tiewrap (10-12in.) (A, Figure

101).




b. Trim the locking end of the tie wrap to
achieve an "L" shaped end as shown in B,
Figure 101.

¢. Do not trim away too much of the plastic
material asthe"L" shaped end must not only
hold the ratchet in the compressed position,
but it must also be strong enough to not break
off and stay in the tensioner when the modi
fied tie wrap iswithdrawn later in the proce
dure.

d. Do not shorten the overall length of thetie
wrap. It must be this long in order to exit
through the top of the cylinder head during
assembly so it can be removed later in the
ingtdlation procedure.

NOTE
The camshaft chain tensioners are
unique and mugt be ingalled in the cor-
rect cylinder. They are marked with a
"F" (front) or "R" (rear) Figure 102.

1 Ingtdl the correct camshaft chain tensioner (B,
Figure 100) into the cylinder. Instal the bolts (A,
Figure 100) and tighten securely.

NOTE
The camshaft chain tensoner spring
must be compressed, and remain com+
pressed, prior to ingtalling the camehaft
chain guide.

2. On the camshaft tensioner assembly, release the
ratchet with asmall screwdriver, pushinon theend
of the tensioner to compress the spring, then install

the "special tie wrap tool" in the ratchet as shown

Figure 103. Thiswill hold thetensioner in place and
keep the spring compressed.

NOTE
The front and rear cylinder head gaskets
have a different hole pattern. Be sureto
ingall the correct gasket on the correct
cylinder.

NOTE
The camshaft chain guides are unique
and must be ingalled in the correct
cylinder. They are marked with an
"F" (front) or "R" (rear) as shown in
Figure 104.

3A. Onthefront cylinder, perform the following:



a If removed, indal the 2 locating dowels (Fig
ure 105) in the cylinder.

b. Install the camshaft chain guide (A, Figure
106) into the cylinder. Make sureit is correctly
seated in the locator notch at the top of the
cylinder (B, Figure 106).

c. Install anew cylinder head gasket (Figure
107). Make sure d| of the gasket holes match
the holesin the cylinder (Figure 108).

3B. On therear cylinder, perform the following:

a Instal the camshaft chain guide (A, Figure
109) into the cylinder. Make sureit is correctly
seated in the locator notch at the top of the
cylinder (B, Figure 109).

b. If removed, install the 2 locating dowels (A,
Figure 110) in the cylinder.

¢. Ingtal anew cylinder head gasket (B, Figure
110). Make sure dl of the gasket holes match
the holesin the cylinder (Figure 108).

CAUTION

The cylinder head and cylinder should
fit together without force. If they do not
fit together completely, do not attempt to
pull them together with the bolts and
nuts in the next step. Separate the 2
parts and invegtigate the cause of the
interference. Do not risk damage by try-
ing to force the part together.

4. Carefully ingdl the cylinder head (A, Figure 99)
onto the cylinder (B, Figure 99). Guide the plastic
"tiewrap tool" up through the camshaft chain open-
ing in the cylinder head (Figure 111). Push the 2
parts together until they bottom out. 5A. On the
front cylinder head and cylinder, ingal the bolts
(Figure 96) a the front and the nut (Figure

il




97) a the rear. Tighten the bolts and nut to the torque
specification listed in Table 2. 5B. On the rear
cylinder head and cylinder, ingal the nut a the
front and the nut (Figure 98) a the rear. Tighten the
nuts to the torque specification listed in Table 2.

Installation

1 If used, remove the clean shop cloth from the
opening in the crankcase opening.

2. Apply alibera coat of clean engine oil to the
cylinder wall especidly e the lower end where the
piston will be entering.

3. Also apply clean engine ail to the piston and
piston rings. Thiswill make it easier to guide the
piston into the cylinder bore.

4. Check thet both top surfaces of the crankcase and
the bottom surface of the both cylinders are clean
prior to ingtaling anew base gasket.

NOTE
The front and rear cylinder base gas-
kets have a dightly different hole pat-
tern. Be sure to install the correct
gasket on the correct location on the
crankcase.

5 A. On the front cylinder location on the crankcase,
perform the following:

a. If the ail contral orifice was removed, make
sure the oil hole (A, Figure 112) is open and
that the O-ring (B, Figure 112) is installed.
Ingtall the ail contral orifice (Figure 113) into
the crankcase, pushing it down until it bottoms
(Figure114).




b. If removed, install the locating dowels (A,
Figure 115).
c. Install anew cylinder base gasket (B, Figure
115).
5B. On the rear cylinder location on the crankcase,
perform the following:

a If removed, install the locating dowels (A,
Figure 116).

b. Install anew cylinder base gasket (B, Figure
116).

c. If the ail control orifice was removed, make
sure the ail hole (A, Figure 112) is open and
that O-ring (B, Figure 112) isingtalled. Install
the il control orifice into the crankcase (Fig
ure 117), pushing it down until it bottoms
(Figure 118).

6. Make sure the end gaps of the piston rings are not
lined up with each other—they must be staggered.
Lubricate the piston rings and the inside of the
cylinder bore with assembly ail or fresh engine oil.

NOTE

The following step requires the aid of an
assistant. The cylinder head and cylin-
der assembly are long and also quite
heavy. Trying to hold onto the cylinder
head and cylinder assembly by yoursdlf,
while guiding it onto the piston could
cause damage to the piston and/or pis-
ton rings.

I. Movethe cylinder head and cylinder assembly
into position on the crankcase.

8. Instal the cylinder head and cylinder assembly.
Guide the camshaft chain and camshaft tensioner
assembly guide into the camshaft chain slot in the
cylinder head and cylinder assembly. Make sure the
camshaft tensioner guide indexes correctly into the
tensioner assembly in the cylinder.

9. Carefully feed the camshaft chain and wire up
through the opening in the cylinder head and cylin
der and tieit to the exterior of the assembly.

10. Havethe assistant start the cylinder down over
the piston while you compress each piston ring with
your fingers asit enters the cylinder.

II. Slidethe cylinder head and cylinder assembly
down until it bottoms out on the crankcase.

12. Look down into the camshaft chain cavity and
make sure the camshaft chain, camshaft tensioner
assembly guide and the chain guide are al posi-




tioned correctly and that the camshaft chain is not
binding.

13 Ingtall the bolts (Figur e 93) securing the cylin
der head and cylinder to the crankcase. Using a
Crisscross pattern, tighten the boltsin 2-3 stages to
the torque specification listed in Table 2.

14. Both short sections of coolant hose should be
replaced at thistime, because they are difficult to
replace after both cylinder heads and cylinders are
installed on the crankcase.

NOTE

Make sure hose clamps are installed
onto the short sections of the coolant
hoses prior to installing the other cylin-
der head and cylinder assembly. It
would be very difficult to install the
clamps onto the hoses once both assem+
bliesare in place on the crankcase.

15. Repeat Steps 6-13 for the other cylinder head
and cylinder head assembly. The procedureis the
same except the short sections of the coolant hoses
must be attached to the fittings on both the cylinder
head and cylinder during installation.

16. Apply alight coat of rubber lube, or equivaent,
to the inner surface of the coolant hoses, to make
installation easier.

17. Once the coolant hoses are installed onto both
fittings, move the hose clamps into position and
tighten securely. Refer to Figure 87 for the cylinder
heads and Figur e 88 for the cylinders. Do not over-
tighten as the clamp may cut into the hose.

18. After therear cylinder head and cylinder have
been installed, perform the following:

a Inspect the O-ring sealsin the coolant fitting
for damage, hardness or deterioration. If nec
essary, install anew O-ring sedl into the back
(Figure 119) and into the front (Figur e 120) of
the coolant fitting.

b. Apply alight coat of oil to the O-rings.

¢. Install the coolant fitting (Figure 92) to the
base of the cylinder and install the bolts.
Tighten the bolts securely.

d. Install the metal coolant pipe and rubber hose
assembly (Figure 91) onto the engine and
frame.

e Ingtall the hose (B, Figure 89) onto the neck of
the fitting on the crankcase. Don't tighten the
hose clamp at thistime.

f. Install the coolant fitting on the back of the
cylinder and install the bolts (Figure 90).
Tighten the bolts securely.

g. Tighten the hose clamp screw (A, Figure 89)
on the hose.

19. Install the cylinder head covers as described in
this chapter.

20. Make sure the O-ring (Figure 121) isin place
in the intake pipe.

21. Ingtall the intake pipe (B, Figure 86) and bolts
(A, Figure 86). Tighten the bolts securely.



Cylinder Head I nspection

1 Removeal traces of gasket materia from the
cylinder head upper (Figure 122) and lower (Figure
123) mating surfaces. Do not scratch the gasket
surface.

2. Without removing the valves, remove dl carbon
deposits from the combustion chamber (A, Figure
124) and valve ports with awire brush. A blunt
screwdriver or chisel may be used if careistaken not
to damage the head, valves and spark plug threads.
3. Examinethe spark plug threads (B, Figur e 124)
in the cylinder heed for damage. If damageis minor
or if thethreads are dirty or clogged with carbon, use
agpark plug thread tap to dean the threads following
the manufacturer'singtructions. If thread damageis
severe, refer further serviceto adeder or competent
machine shop.

4. After the carbon isremoved from the combustion
chamber and the valve ports and the spark plug
thread hole is repaired, clean the entire head in
cleaning solvent. Blow dry with compressed air.

5. Clean away dl carbon from the piston crown. Do
not remove the carbon ridge at the top of the cylinder
bore.

6. Check for cracksin the combustion chamber and
exhaugt port (A, Figure 125). A cracked head must
be replaced.

7. Inspect the camshaft bearing area (Figur e 126)
inthe cylinder head for damage, wear or burrs. Clean
up if damage is minimal; replace cylinder head if
necessary.

8. Inspect the cooling fins (B, Figure 125) for
cracks or damage.




9. Inspect the short hose coolant fitting for signs of
leskage. If present, removethe bolts (A, Figure 127)
securing the fitting and remove it. Install a new
0-ring seal and apply fresh engine oil to the O-ring.
Reinstall thefitting and tighten the bolts securely.

10 Inspect the short section of coolant hose (B,
Figure 127) for cracks, hardness or deterioration.

Replaceif necessary.

11 Inspect the threads of the stud (C, Figure 127)
for damage. Clean up with an appropriate Size metric
dieif necessary. Make sure the stud it tightly secured
into the cylinder head.

12. After the head has been thoroughly cleaned,
place a straightedge across the cylinder head/cylin
der gasket surface (Figure 128) at severa points.
Measure the warp by inserting aflat feeler gauge
between the straightedge and the cylinder head at
each location. Maximum allowable warpage is
0.010in. (0.25 mm). If warpage exceeds this limit,
the cylinder head must be replaced.

13. Inspect the valve and valve guides as described
in this chapter.
14. Repest for the other cylinder head.

Cylinder
I nspection

1 Soak old cylinder head gasket material stuck to
the cylinder (Figure 129) with solvent. Use a broad-
tipped dull chisel to gently scrape off all gasket
residue. Do not gouge the sealing surface as oil,
coolant and air leaks will result.

2. Measure the cylinder bore with a cylinder gauge
or inside micrometer at the points shown in Figure
130.

3. Measurein 2 axes—in line with the piston-pin
and at 90° to the pin. If the taper or out-of-round is
0.004 in. (0.10 mm) or greater, the cylinder must be
rebored to the next oversize and a new piston and
rings installed. Rebore both cylinders even if only
oneisworn.




NOTE

The new pistons should be obtained be-
fore the cylinders are reboredso that the
pistons can be measured. Sight manu-
facturing tolerances must be taken into
account to determine the actual Sze and
working clearance. Pigton-to-cylinder
wear limitislisedin Table 1.

NOTE
The maximum wear limit on the cylinder
is listed in Table 1. If the cylinder is
worn to this limit, it must be replaced.
Never rebore a cylinder if the finished
rebore diameter will be this dimension
or greater.

4. If the cylindersare not worn past the servicelimit,
thoroughly check the bore surface (Figure 131) for
scratches or gouges. If damaged in any way, the bore
will require boring and reconditioning.

5. If the cylinders require reboring, remove al
dowel pinsfrom the cylinders, then takethemto a
desler or machine shop for service.

6. After the cylinders have been serviced, perform
the following:

CAUTION

A combination of soap and hot water is
the only solution that will completely
clean cylinder walls. Solvent and kero-
sene cannot wash fine grit out of cylin-
der crevices. Any grit left in the
cylinders will act as a grinding com-
pound and cause premature wear to the
new rings.

a Wash each cylinder borein hot soapy water.
Thisisthe only way to clean the cylinders of
the fine grit material left from the bore and
honing procedure.

b. Also wash out any fine grit materia from the
cooling cores surrounding each cylinder.

c. After washing the cylinder walls, run aclean
white cloth through each cylinder wall. It
should not show any traces of grit or debris. If
therag isthe dightest bit dirty, the wall is not
thoroughly cleaned and must be rewashed.

d. After the cylinder is cleaned, lubricate the cyl
inder wallswith clean engine ail to prevent the
cylinder linersfrom rusting.

7. Inspect the cooling fins (A, Figure 132) for
cracks or damage.
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8. Ingpect the short hose coolant fitting for signs of
leskage. If present, remove the bolts (Figure 133)
securing the fitting and remove it. Make sure the
openings (Figure 134) inthe cylinder heed are open.

Ingtal anew O-ring sedl and apply fresh engine ail

to the O-ring. Reingtall the fitting and tighten the
bolts securely.

9. Inspect the short section of coolant hose (B,
Figure 132) for cracks, hardness or deterioration.
Replaceif necessary.

10. Repesat for the other cylinder.

Camshaft Chain Tensoner and Guide
Adjuster Inspection

1 Ingpect dl parts of the camshaft chain tensioner
adjuster for wear or damage (Figur e 135). Suzuki

does not provide any service specificationsfor the
tensioner adjuster.

2. Make suretheratchet (Figure 136) operates cor

rectly.

3. If any part of the tensioner adjuster body or rack
isworn or damaged, replace the entire assembly.
Replacement parts are not available.

4. Ingpect the camshaft chain guides (Figure 137)
for wear or deterioration. Replaceif necessary.

VALVES AND VALVE COMPONENTS

Generd practice among those who do their own
sarvice isto remove the cylinder heads and take them
to a machine shop or deder for ingpection and serv-
ice. Since the cost is relative to the required effort
and equipment, this may be the best approach even
for the experienced mechanics.

This procedure is included for those who choseto
do their own valve service,

Refer to Figure 138 for this procedure.

Valve Removal

1. Remove the cylinder head as described in this
chepter.

CAUTION
To avoid loss of spring tension, do not
compress the springs any more than
necessary to remove the keepers.



2. Compressthe valve springs with avalve com
pressor tool (Figure 139). Remove the vave keepers
(Figure 140) and rel ease the compression. Remove
the valve compressor tool (Figure 141).

3. Remove the valve spring retainer and valve
springs.

4. Prior to removing the valve, remove any burrs
from the valve stem (Figure 142). Otherwise the
vave guide will be damaged.

5. Removethevave.

6. Remove the oil seal and spring seat from the
vaveguide.

7. Repeat Steps 2-6 for the remainder of valves
requiring service.

8. Mak dl parts (Figure 143) asthey are disassem
bled so that they will beinstalled in their same
locations. The exhaust valves are adjacent to the
exhaugt port and the intake valves are located next
to theintake pipe.

Valve Ingpection

1 Clean the valves with a soft wire brush and
solvent.

2. Inspect the contact surface of each vave (Figure
144) for burning or pitting. Unevenness of the con
tact surface is an indication that the valve is not
serviceable. The vave contact surface can not be
ground and must be replaced if defective.

3. Inspect each valve stem for wear and roughness
and measure the vertical runout of the valve semas




shown in Figure 145. The runout should not exceed
the servicelimit listed in Table 1.

4. Measure each valve stem for wear (Figur e 146).
If worn to thewear limit listed in Table 1, or lessthe
vave must be replaced.

5. Measure each valve seating face for wear (Figure
147). If worn to the wear limit listed in Table 1, or
less the valve must be replaced.

6. Remove dl carbon and varnish from each valve
guide with a stiff spiral wire brush.

7. Insert each vaveinitsguide. Hold the valve with
the head just dlightly off the valve seat and rock it
sdewaysin 2 directions, "X" and "Y," perpendicular

to each other as shown in Figure 148. If the valve-

to-valve guide clearance measured exceeds the limit
ligedin Table 1, measure the valve stem. If thevalve
stemisworn, replace the valve. If thevalve stem is
within tolerances, replace the valve guide.




8. Measure each valve spring free length with a
vernier caliper (Figure 149). All should be within
the length specified in Table 1 with no signs of bends
or distortion (Figure 150). Replace defective
springsin pairs (inner and outer).

9. Check the valve spring retainer and valve keep
ers. If they arein good condition they may be reused,
replace as necessary.

10. Inspect the valve seats (Figure 151) in the cyl
inder head. If worn or burned, they must be recon
ditioned as described in this chapter.

11. Ingpect the valve stem end for pitting and wear.
If pitted or worn, the end may be resurfaced provid
ing the finished length (Figure 152) is not less than
length listed in Table 1. Replace the valve(s) if the
finished length is less than specified.

Valvelnstallation

1 Ingtal the valve seat (Figure 153). Do not con
fuse the valve spring retainer (A, Figure 154) seat
with the spring seat (B, Figure 154). The inner
diameter is different.

2. Ingdl anew sed on each vave guide (Figure 155)
and push it down until it bottoms out (Figur e 156).

3. Coat the valve stems with molybdenum disulfide
gresse. To avoid damage to the valve stem sedl, turn
the valve slowly while inserting the valve into the
cylinder head (Figure 157). Push the valve al the
way in (Figure 158) until it bottoms.

4. Determine which end of vave springs has closer
wound coils (Figur e 159).




5. Install the inner valve spring (Figure 160) and
the outer valve spring (Figur e 161) with the closer
wound coils toward the cylinder head.

6. Install the valve spring retainer on top of the
valve springs.

CAUTION
To avoid loss of spring tension, do not
compress the springs any more than
necessary to install the keepers.



7. Compress the valve springs with a compressor
tool (Figure 141) and install the valve keepers.
Make sure the keepers fit snug into the rounded
groove in the valve stem.

8. Remove the compression tool.

9. After al springs have been installed, gently tap
the end of the valve stem with a soft aluminum or
brass drift and hammer. Thiswill ensure that the
keepers are properly seated (Figure 162).

CAUTION
If the valve stem end has been resur-
faced, make sure that the valve stem face
(A, Figure 163) is above the valve re-
tainers (B, Figure 163).

10. Repest for al valve assemblies and for the other
cylinder head if necessary.

11. Install the cylinder head(s) as described in this
chapter.

Valve Guide Replacement

When valve guides are worn so that there is ex-
cessive valve stem-to-guide clearance or valve tip-
ping, the guides must be replaced. This job should
only be done by a dealer as special tools are required
as well as considerable expertise. If the valve guide
isreplaced; aso replace the respective valve.

The following procedure is provided in you
choose to perform this task yourself.

CAUTION
There may be a residual oil or solvent
odor left in the oven after heating the
cylinder head. If you use a household
oven; first check with the person who

uses the oven for food preparation to
avoid getting into trouble.

1 If fill installed, remove the screws securing the
intake pipe onto the cylinder head.

2. If ill installed, remove the bolts (Figur e 164)
securing the coolant fitting to the cylinder head and
remove thefitting and O-ring seal.




3 Thevalve guides (Figure 165) areinstalled with
adight interference fit. Place the cylinder head ina
heated oven (or on a hot plate). Heat the cylinder
head to a temperature between 100-150° C (212-
300° F). An easy way to check the proper tempera
tureisto drop tiny drops of water on the cylinder
head; if they sizzle and evaporate immediately, the
temperatureis correct.

CAUTION

Do not heat the cylinder head with a
torch (propane or acetylene); never
bring aflame into contact with the cyl-
inder head or valve guide. The direct
heat will destroy the case hardening of
the valve guide and will likely cause
war page of the cylinder head.

4. Remove the cylinder head from the oven and hold
onto it with kitchen pot holders, heavy gloves or
heavy shop cloths—it is very hot.

5 While heating up the cylinder head, place the new
valve guidesin afreezer (or refrigerator) if possible.
Chilling the new guides will slightly reduce their
overdl diameter while the bores in the hot cylinder

head will be dlightly larger due to heat expansion.
This size difference will make valve guide installa-
tion much easier.

6. Turn the cylinder head upside down on wood
blocks. Make sure the cylinder is properly supported
on thewood blocks.

7. From the combustion chamber side of the cylin
der head, drive out the old valve guide with aham
mer and valve guide remover. Use Suzuki special
tool, Vave Guide Remover (part No. 09916-44910).
Remove the special tool.

8. Remove and discard the valve guide. Never rein
gtall avalve guide that has been removed asit isno
longer true nor within tolerances.

9. Insert the valve guide reamer into the valve guide
hole in the cylinder head. Use Suzuki special tools,
Valve Guide Hole 10.8 mm reamer (A, Figure 166),

(part No. 09916-34580) and Reamer Handle (B,

Figure 166), (part No. 09916-34541). Rotate the
reamer clockwise. Continue to rotate the reamer and

work it down through the entire length of the valve
guide hole in the cylinder head.

10. While rotating the reamer clockwise, withdraw
the reamer from the valve guide hole in the cylinder
head. Remove the reamer and handle.

CAUTION
Failure to apply fresh engine ail to both
the valve guide and the valve guide hole
in the cylinder head will result in dam-
age to the cylinder head and/or the new
valve guide.




11 Apply fresh engine oil to the new valve guide
and the valve guide hole in the cylinder head.

NOTE
The same tool is used for removal and
installation of the valve guide. The same
valve guide (same part No.) is used for
both intake and exhaust valves.

12. From the top side (spring side) of the cylinder
head, drive in the new valve guide. Use Suzuki
special tools, Vave Guide Attachment (A, Figure
167), (part No. 09916-44920) and Vave Guide Re
mover (B, Figure 167), (part No. 09916-44910).
13. After ingtallation, ream the new valve guide as
follows:

a Use Suzuki special tools, Valve Guide 7mm
Reamer (A, Figure 168), part No. 09916-
34520 and Reamer Handle (B, Figure 168),
part No. 09916-34541.

b. Apply cutting oil to both the new valve guide
and the valve guide reamer.

CAUTION
Always rotate the valve guide reamer
clockwise. If the reamer is rotated coun-
terclockwise, damage to a good valve
guide will occur.

¢. Rotate the reamer clockwise. Continue to rotate
the reamer and work it down through the entire
length of the new valve guide. Apply additional
cutting oil during this procedure.

d. Rotate the reamer clockwise until the reamer
has traveled all the way through the new valve
guide.

e Whilerotating the reamer clockwise, withdraw
the reamer from the valve guide. Remove the
reamer.

14. If necessary, repeat Steps 1-13 for any other
valve guides.

15. Thoroughly clean the cylinder head and valve
guides with solvent to wash out all metal particles.
Dry with compressed air.

16. Refacethe valve seats as described in this chap
ter.

17. Install the intake pipe. To prevent avacuum
leak, ingtall anew O-ring sedl (Figure 169) into the
groovein theintake pipe. Ingtall the intake pipesand
tighten the screws securely.

18. Install anew O-ring seal (Figure 170) into the
backside of the coolant fitting and install the fitting




onto the cylinder head. Tighten the bolts (Figure
164) securely.

Valve Seat | nspection

1 Remove the valves as described in this chapter.
2. Themost accurate method for checking the valve
seal isto use Prussian Blue or machinist's dye,
available from auto parts stores or machine shops.
To check the valve seal with Prussian Blue or ma
chines's dye, perform the following:

a Thoroughly clean off all carbon deposits from
the valve face with solvent or detergent, then
thoroughly dry.

b. Spread athin layer of Prussian Blue or machin
ist's dye evenly on the valve face.

¢. Moisten the end of a suction cup valve tool
(Figure 171) and attach it to the valve. Insert
the valve into the guide.

d. Using the suction cup toal, tap the valve up and
down in the cylinder head. Do not rotate the
valve or afalseindication will result.

e Remove the valve and examine the impression
left by the Prussian Blue or machinist'sdye. If

@ the impression |eft in the dye (on the valve or

1 in the cylinder head) is not even and continuous
and the valve seat width (Figure 172) is not

l within specified tolerancelisted in Table 1, the
cylinder head valve seat must be recondi
tioned.

3. Closely examine the valve seat (Figure 173) in

the cylinder head. It should be smooth and even with

apolished seating surface.

4. If the valve seat is okay, install the valves as

| described in this chapter.

] 5. If the valve seat is not correct, recondition the

valve seat as described in this chapter.

=

Valve Seat Reconditioning

Special vave cutter tools and considerable exper-
tise are required to properly recondition the valve
seats in the cylinder heads. Y ou can save consider-
able money by removing the cylinder heads and
taking just the cylinder heads to a dedler or machine
shop and have the valve seats ground.

The following procedure is provided in you
choose to perform this task yourself.

The Suzuki valve seat cutter and T-handle are
available from a Suzuki deder or from machine shop




supply outlets. Follow the manufacturer's instruc-
tion in regard to the operating the cutter. Y ou will
need the Suzuki Valve Seat Cutter (N-116), a T-han-
dle (N-503), adapter (N-503-1) and the Solid Pilot
(N-140-5.5) or equivalent.

The valve seat for both the intake valves and
exhaust valves are machined to the same angles. The
valve contact surface is cut to 45° angle and the area
above the contact surface (closest to the combustion
chamber) is cut to a 15° angle (Figure 174).

1 Caefully rotate and insert the solid pilot into the

valve guide. Make sure the pilot is correctly seated.

2. Usethe 45° angle side of the cutter, install the
cutter and the T-handle onto the solid pilot.

3. Using the 45° cutter, descale and clean the valve
seat with one or two turns.

CAUTION
Measure the valve seat contact area in
the cylinder head after each cut to make
sure the contact area is correct and to
prevent removing too much material. If
too much material is removed, the cyl-
inder head must be replaced.

4. If the seat is still pitted or burned, turn the 45°

cutter additional turns until the surface is clean.

Refer to the previous CAUTION to avoid removing
too much materia from the cylinder head.

5. Removethevave cutter, T-handle and solid pilot
from the cylinder head.

6. Inspect the vave seat-to-valve face impression as
follows:

a Spread athin layer of Prussian Blue or machin
ist's dye evenly on the valve face.

b. Moisten the end of a suction cup valve tool
(Figure 171) and attach it to the valve. Insert
the valve into the guide.

¢. Using the suction cup tooal, tap the valve up and
down in the cylinder head. Do not rotate the
valve or afaseindication will result.

d. Remove the valve and examine theimpression
|eft by the Prussian Blue or machinist's dye.

e. Measure the valve seat width as shownin Fig
ure 172. Refer to Table 1 for the seat width.

7. If the contact areaistoo high on the valve, or if
it istoo wide, use the 15° side of the cutter and
remove a portion of the top area of the valve seat
material to lower and narrow the contact area (Fig
ure 175).

8. If the contact areaistoo low on the valve, or too
narrow, use the 45° cutter and remove a portion of
the lower area of the valve seat materia toraiseand
widen the contact area (Figure 176).

9. After thedesired valve seat position and width is

obtained, use the 45° side of the cutter and T-handle



and very lightly clean of any burrs that may have
been caused by the previous cuts.

CAUTION
Do not use any valve lapping compound
after the final cut has been made.

10, Check that the finish has a smooth and velvety
surface, it should not be shiny or highly polished.
Thefinal seating will take place when the engineis
firg run.

11 Repest Steps 1-10 for all remaining valve seets.
12 Thoroughly clean the cylinder head and all
valve components in solvent or detergent and hot
water.

13 Ingtall the valve assemblies as described in this
chapter and fill the ports with solvent to check for
leaks. If any lesks are present, the valve seats must

be inspected for foreign matter or burrs that may be
preventing a proper seal.

14. If the cylinder head and valve components were
cleaned in detergent and hot water, apply alight coat
of engine oil to all bare metal steel surfaces to
prevent any rust formations.

PISTONS AND PISTON RINGS

Piston
Removal/lnstallation

1 Removethe cylinder head and cylinder assem
blies as described in this chapter.

2. Stuff clean shop cloths into the cylinder bore
crankcase opening to prevent objects from falling
into the crankcase.

3. Lightly mark the top of the pistons with an "F"
(front) or "R" (rear) so they will beinstalled into the
correct cylinder. Also mark an arrow (Figure 177)
indicating the direction of the piston which istoward
the front of the engine.

4. If necessary, remove the piston rings as described
in this chapter.

5. Before removing the piston, hold the rod tightly
and rock the piston as shown in Figure 178. Any
rocking motion (do not confuse with the normal
sliding motion) indicates wear on the piston pin,
piston pin bore or connecting rod small-end bore
(more likely a combination of these). Mark the pis
ton and pin so that they will be reassembled into the
same set.

6. Remove the clipsfrom each side of the piston pin
bore with asmall screwdriver, scribe or needlenose
pliers (Figure 179). Hold your thumb over one edge
of the clip when removing it to prevent the clip from
Springing out.




7. Useaproper size wooden dowel or socket exten
sion and push out the piston pin.

CAUTION

Be careful when removing the pin to
avoid damaging the connecting rod. If it
is necessary to gently tap the pin to
remove it, be sure that the piston is
properly supported so that lateral shock
is not transmitted to the connecting rod
lower bearing.

8. If the piston pinis difficult to remove, heat the
piston and pin with a butane torch. The pin will
probably push right out. Heat the piston to only
about 140° F (60° C), i.e., until it is too warm to
touch, but not excessively hot. If the pin is still
difficult to push out, use ahomemade tool as shown
in Figure 180.

9. Lift the piston from the connecting rod and in
spect it as described in this chapter.

10. If the piston isgoing to beleft off for sometime,
place a piece of foam insulation tube over the end of
therod to protect it.
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11 Apply molybdenum disulfide grease to the in
side surface of the connecting rod piston pin bore.
12 Qil the piston pin with assembly oil or fresh
engine oil and install it in the piston until its end
extends dightly beyond the inside of the boss (Fig
ure 181).

NOTE
The piston crown design was changed
when the engine was increasedfrom 700
and 750 cc to the larger 800 cc as shown
in Figure 182. If new pistons are going

to be installed, be sure to install the
correct type to avoid any interference.

13. Correctly position the piston-to-connecting rod
asfollows:

a Refer to arrow mark (Figure 177) made during
disassembly and install the piston with the
arrow toward the front of the engine.

b. If the pistons were not marked, or new pistons
are being ingtalled, position the piston with the
"triangle" mark on the crown pointing toward
the exhaust valve side of the cylinder.

14. Place the piston over the connecting rod.

15. Line up the piston pin with the hole in the
connecting rod. Push the piston pin through the
connecting rod and into the other side of the piston
until it is even with the piston pin clip grooves.

CAUTION

If it is necessary to tap the piston pin
into the connecting rod, do so gently
with a block of wood or a soft-faced
hammer. Make sure you support the pis-
ton to prevent the lateral shock from
being transmitted to the connecting rod
lower bearing.

NOTE
In the next step, install the clips with the
gap away from the cutout in the piston
(Figure 183).

16. Ingtal new piston pin clips (Figure 184) in both
ends of the pin boss. Make sure they are seated in
the groovesin the piston.

17. Check the installation by rocking the piston
back and forth around the pin axis and from side to
side dlong the axis. It should rotate freely back and
forth but not from side to side.

18. Ingtall the piston rings as described in this chap

ter.

19. Repeat Steps 1-18 for the other piston.

Piston Inspection

1. Carefully clean the carbon from the piston crown
(Figure 185) with a chemica remover or with a soft
scraper. Do not remove or damage the carbon ridge
around the circumference of the piston above the top
ring. If the piston, rings and cylinder are found to be
dimensionaly correct and can be reused, removal of
the carbon ring from the top of the piston or the



carbon ridge from the top of the cylinder will pro-
mote excessive oil consumption.

CAUTION Do not wire
brush the piston skirts.

2. BExamineeachring groove for burrs, dented edges
and wide wear. Pay particular attention to the top
compression ring groove asit usually wears more
than the other grooves.

3. If damage or wear indicates piston replacement,
select anew piston as described under Piston Clear
ance Measurement in this chapter.

4. Oil the piston pin and ingtall it in the connecting
rod. Sowly rotate the piston pin and check for radid
and axia play (Figure 186). If any play exists, the
piston pin should be replaced, providing the rod bore
isin good condition.

5. Measure the inside diameter of the piston pin
bore (Figure 187) with asnap gauge (Figur e 188)
and measure the outside diameter of the piston pin
with amicrometer (Figure 189). Compare with di
mensionsgivenin Table 1. Replace the piston and
piston pin asaset if either or both are worn.

6. Check the oil control holes (Figure 190) inthe
piston for carbon or oil sludge buildup. Clean the
holeswith asmall diameter drill bit and blow out
with compressed air.

7. Check the piston skirt for galling and abrasion
which may have been caused by piston seizure. If
light gdlling is present, smooth the affected areawith
No. 400 emery paper and oil or afine oilstone.
However, if gdling issevereor if the piston isdegply
scored, replaceit.

o3




8. If damage or wear indicate piston replacement,
select anew piston as described under Piston Clear-
ance Measurement in this chapter.

Piston Clear ance M easur ement

1 Makesurethe piston and cylinder wallsarecdean
and dry.

2. Measurethe insde diameter of the cylinder bore
at apoint /2 in. (13 mm) from the upper edge with
abore gauge.

3. Measurethe outside diameter of the piston across
the skirt (Figure 191) at right angles to the piston
pin. Meesure at adistance 0.60 in. (15 mm) up from
the bottom of the piston skirt.

4. Subtract the dimension of the piston from the
cylinder dimension and compare to the dimension
ligedin Table 1. If dearanceisexcessve, the piston
should be replaced and the cylinder should bere-
bored to the next oversize. Purchase the new piston
first; measure its diameter and add the specified
clearance to determine the proper cylinder bore di
ameter.

Piston Ring
Removal/Ingallation

WARNING
The edges of all pigon rings (Figure 192)
arevery sharp. Be careful when handling
themto avoid cutting your fingers.

1 Measure the side clearance of each ring in its
groove with aflat feeler gauge (Figure 193) and
compare to dimensions givenin Table 1. If the
clearanceis greater than specified, the rings must be
replaced. If the clearanceis till excessive with the
new rings, the piston must aso be replaced.

2. Removethe old rings with aring expander tool

(Figure 194) or by spreading the ends with your
thumbs just enough to slide the ring up over the
piston (Figure 195). Repest for the remaining rings.
3. Carefully remove al carbon buildup from the
ring grooves with abroken piston ring (Figur e 196).

4. Ingpect the grooves carefully for burrs, nicks or
broken and cracked lands. Recondition or replace
the piston if necessary.

5. Check theend gegp of eachring. To check thering,

insert thering, one at atime, into the bottom of the
cylinder bore and push it in about 3/4 in. (20 mm)



with the crown of the piston to ensure that the ring
issquare in the cylinder bore. Measure the gap with
a flat feeler gauge (Figure 197) and compare to
dimensions in Table 1. If the gap is greater than
specified, the rings should be replaced. When ingtall-
ing new rings, measure their end gap in the same
manner as for old ones. If the gap is less than
specified, carefully file the ends with afine-cut file
until the gap is correct.

NOTE
It is not necessary to measure the oil
control ring expander spacer. If the oil
control ring rails show wear, all 3 parts
of the oil control ring should be re-
placed as a set.

6. Roll each ring around its piston groove as shown
in Figure 198 to check for binding. Minor binding
is probably caused by groove still dirty or nicked.
Small nicks may be cleaned up with afine-cut file.

NOTE
Install the compression rings with their
markings facing up.

1. Install the piston rings—first, the bottom, then
the middle, then the top ring—by carefully spread-
ing the ends with your thumbs and dipping the rings
over the top of the piston. Remember that the piston
rings must be installed with the manufacturer's
marks on them toward the top of the piston or there
is the possibility of oil pumping past therings. Install
the rings in the order shown in Figure 199. 8.
Make sure the rings are seated completely in their
grooves all the way around the piston and that the
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ends are distributed around the piston as shown in
Figure 200. The important thing is thet the ring gaps
are not digned with each other when ingtalled to
prevent compression pressure from escaping.
9. If ingtaling oversize compression rings, check
the number (A, Figure 201) to make sure the correct
rings are being ingtalled. The ring numbers should
be the same as the piston oversize number.
10. If ingtaling oversize ail rings, check the paint
color spot (B, Figur e 201) to make sure the correct
ringsare being ingtaled. The paint color spotsindi
cates the following size:

a No color, standard Sze.

b. Red: 0.5 mm oversize.

¢. Yelow: 1.0 mmoversize.
11 If new rings were installed, measure the side
clearance of eechring inits groove with aflat feder
gauge (Figure 193) and compare to dimensions
givenin Table 1.
12. After theringsareingalled, apply clean engine
oil to therings. Rotate the rings several complete
revolutionsin their respective grooves. Thiswill
assure proper oiling when the engineisfirst started
after and piston service.

OlL PUMP
Removal/lngtallation

The oil pump can be removed with the engine
mounted in the frame; this procedure is shown with
the engine removed for clarity.

1 Remove the clutch assembly as described in
Chapter Five. During clutch removal, the oil pump
driven gear was removed.

2. Removethebolts (A, Figure 202) securing the
oil pump to the crankcase and remove the oil pump




3. Usng needienose pliers, reach into the crankcase
and turn the water pump shaft sotheraised tab is
vertica (Figure 203).

4. Rotatethe oil pump drive shaft so the groove
(Figure 204) will dso be vertical when the oil pump
isingdled into the crankcase.

5. Ingtal the oil pump into the crankcase and dign
the ail pump drive shaft with the water pump shaft.
If necessary, dightly rotate the oil pump shaft (B,
Figure 202) back and forth to assure correct align
ment

6. Pushtheoil pump in until it bottoms out.

7. Temporarily ingtd| the driven gear. Hold the oil
pump in place on the crankcase and rotate the oil
pump shaft to make sureit rotates freely with no
binding. Remove the driven gear.

8. Ingtal the bolts (A, Figure 202) and tighten to
the torque specification listed in Table 2.

Inspection

There are no replacement parts for the oil pump
except for the driven gear and drive chain. Do not
try to disassemblethe il pump.

1 Make surethe screw (Figure 205) securing the
oil pump together istight.

2. Inspect the oil pump body and cover for cracks
(A, Figure 206). If worn or damaged, replace the oil
pump assembly.

3. Inspect the drive shaft (B, Figure 206) for wear
or dameage. If worn or dameged, replace the ail pump
assembly.

4. Inspect the oil pump mounting bosses (Figure
207) for fractures or damage. If damaged, replace
the oil pump assembly.

5. Inspect the teeth on the driven gear (A, Figure
208). Replace the driven gear if the teeth are dam
aged or any are missing. If the gear is damaged,
ingpect the drive chain (B, Figure 208) asit may aso
be damaged. Replace the chain if necessary.

PRIMARY DRIVE GEAR

Removal

1. Remove the engine from the frame as described
inthis chapter.




CAUTION
The primary drive gear bolt has left-
hand threads. Turn the wrench clock-
wise to loosen it and counterclockwise
totighten it.

2A. If the clutch assembly is still in place, perform
the following:

a Stuff shop cloth between the clutch outer hous
ing gear and the primary drive gear (A, Figure
209). Thiswill prevent the gear from rotating
while loosening the bolt.

b. Turn the wrench clockwise and loosen the pri
mary drive gear bolt (B, Figure 209).

2B. If the clutch assembly is removed, perform the
following:

a If ill in place, remove the piston from one of
the connecting rods.

b. Insert a1/2 in. drive socket extension or round
drift through the smd|l end of the connecting rod.

CAUTION
Use only around extension or drift. Any
other shape could cause damage to the
connecting rod piston pin hole surface.

. Rotate the crankshaft until the extension or
round drift, in the connecting rod, is resting on
the top surface of the crankcase.

d. Turn the wrench clockwise and loosen the pri
mary drive gear bolt (A, Figure 210).

e Remove the socket extension or drift from the
connecting rod.

3. If not aready removed, remove the clutch assem

bly as described in Chapter Five.

4. Remove the bolt and the primary drive gear (B,
Figure 210).

5. Remove the bolt and washer (A, Figure 211)
securing the rear cylinder camshaft chain tensioner




guide (B, Figure 211). Remove the guide and the
washer behind it. There is a washer on each Sde of
the tensioner guide. Don't lose the collar in the
mounting holein the tensioner guide.

6. Disengagetherear cylinder camshaft chain (C,
Figure 211) from the camshaft chain sprocket and
removethe chain.

7. Remove the rear cylinder camshaft chain
sprocket (Figur e 212) from the crankshaft.

8. Removethe outer thrust washer (Figure 213).

9. Ingpect al components as described in this chap
ter.

Installation

1 Position the outer thrust washer with the beveled
side (Figure 214) going on first toward the crank
shaft surface and install the outer thrust washer.

2. Position the front cylinder camshaft chain
sprocket with the alignment mark facing out. This
will locate the chain sprocket teeth (Figure 215) in
toward the crankcase surface.

3. Alignthemark (A, Figure 216) on therear cyl
inder camshaft chain sprocket with the mark (B,
Figure 216) onthe end of the crankshaft and ingtall
the sprocket onto the crankshaft (Figure 212).

4. Ingdl the rear cylinder camshaft chain (C, Fig
ure 211) onto the camshaft chain gorocket and meke
sureit is properly meshed.

5. Makesurethecollar isin place in the tensioner
guide mounting hole.

CAUTION
The collar must be in place and a -
washer mudt be indalled on each sde of
the camshaft chain tensioner guide to
alow it to pivot fredy on the mounting
bolt. If these partsare not installed cor-




rectly, the guide will be stiff and will not
be able to take the slack out of the cam-
shaft chain.

6. Install the rear cylinder camshaft chain tensioner
guide (B, Figure 211). Place a washer between the
tensioner guide and the crankcase surface, thenin
stall the bolt and washer (A, Figure 211). Tighten
the bolt securely.

7. Ingdl the primary drive gear (B, Figure 210) and
bolt (A, Figure 210).

CAUTION
The primary drive gear bolt has left-hand
threads. Turn the wrench counterclock-
wise to tighten it in the following step.

8. Use the same tool set-up used in Step 2A or 2B
of the Removal procedure to prevent the crankshaft
from rotating while tightening the bolt.

9. Turn the wrench counterclockwise and tighten
the primary drive gear bolt (A, Figure 210) to the
torque specification listed in Table 2.

10. Install the clutch assembly as described in
Chapter Five.

I ngpection

NOTE
If the primary drive gear teeth are
damaged, inspect the gear teeth on the
clutch outer housing (Figure 217) as
it may also be damaged and require
replacement.

1 Inspect the primary drive gear (A, Figure 218)
for chipped or missing teeth, wear or damage. Re
place the gear if necessary.

2. Check theinner splines (B, Figure 218) for wear
or damage, replace the gear if necessary.

3. Inspect the front cylinder camshaft chain
sprocket (A, Figure 219) for chipped or missing
teeth, wear or damage. Replace the sprocket if nec
essay.

4. Check theinner splines (B, Figure 219) for wear
or damage, replace the sprocket if necessary.

5. Inspect the front cylinder camshaft chain ten
sioner guide for deterioration, cracks or damage,
replace if necessary.

6. Inspect the camshaft chain (Figure 220) for wear
or damageto thelinksand pins. Replaceif necessary.



If the chain is damaged, aso inspect the sprocket at
each end asthey may aso be damaged.

7. Measure the camshaft chain for stretching as
follows

a Placethe chain on aflat surface and pull the
chain taut to remove dl dack.

b. Useavernier cdiper and measure the distance
between 21 pins (or 20 pitches) as shown in
Figure221.

C. Repeat Seps7aand 7b severd timesat various
locations around the chain. The chain usualy
wears and stretches unevenly. It isimportant to

@ SECONDARY GEAR ASSEMBLY

1 Circlip 12. Needle bearing

2. Cam 13. Spacer

3. Spring 14. O-ring

4. Spring seat 15. Shim

5. Bearing stopper 16. Driven gear housing
6. Bearing 17. Oil seal

7. Bolt 18. Bearing stopper

8. Housing 19. O-ring

9. Shim 20. Shaft

10. Gear set 21. Oil seal




identify and measure the part of the chain that is
stretched and worn the most, d. If the chain has
stretched to the service limit of 128.9 mm (5.07 in.)
or greater, replace the chain.

SECONDARY GEAR ASSEMBLY
Removal

Refer to Figure 222 for this procedure.
1 Remove the engine from the frame as described
in this chapter.
2. Install the universal joint (Figure 223) onto the
output shaft of the secondary gear housing. Thiswill
keep the internal gears from rotating during nut
removal in the following step.
3. Hold onto the universal joint with alarge Cres
cent wrench and loosen the nut (Figur e 224) secur
ing the secondary gear nut.
4. Remove the nut and washer and the universal
joint.
5. Loosen in acrisscross pattern, then remove the
secondary gear housing bolts (Figur e 225).
6. Remove the bolts (Figure 226) securing the sec
ondary gear case and remove the case.
7. Remove the secondary bevel gear assembly and
bearing (A, Figure 227).
8. Separate the crankcase as described in this chapter.
9. Remove the secondary reduction gear (Figure
228) from the transmission shaft.
10. Removethe Allen bolts (A, Figure 229) secur
ing the secondary bevel drive gear and remove the
assembly (B, Figure 229) from the crankcase. Also
remove the shims |ocated between the assembly and
the crankcase mounting surface. Note the number of



shims as the same number must be reingtdled to
maintain the correct gear lash between the two bevel
gearsinthe assembly.

11. Inspect the components as described in this
chapter.

Installation

1 Apply alight coat of engine il to the secondary
beve drive gear receptacle in the crankcase.

2. Besureto install the same number of shims
(Figure 230) between the assembly and the crank-
case mounting surface as noted during removal.

3. Ingtall the secondary beve drive gear assembly
(A, Figure231), then ingtd| the secondary reduction
gear (B, Figure 231) onto the gear assembly to assst
iningtallation.

4. Sowly push the secondary bevel drive gear as
sembly into the receptacle in the crankcase. Align
the mounting bolt holes in the shims and assembly
with the holesin the crankcase. After bolt hole
dignment is achieved, remove the secondary reduc
tion gear (B, Figure 231).

5. Ingdl the Allen bolts (A, Figure 229) and tighten
to the torque specification listed in Table 2.

6. Assemblethe crankcase as described inthis chap
ter.

7. Make surethe shaft bearing locating pin (Figure
232) isin placein the crankcase.

8. Podtion the secondary bevel gear assembly bear
ing (A, Figure 233) so it will index properly with
the locating pin (B, Figure 233) and install the
secondary bevel gear assembly and bearing (A, Fig-




ure 227). Make sure the bearing has seated properly
onto the locating pin.

9. If removed, make surethe smdl O-ring sedl isin

place, then install the oil control orifice (Figure
234). Pushit down until it seats completely (Figure

235).

10. If removed, indall the case locating dowels (B,

Figure 227) inthe crankcase.

NOTE
Use ThreeBondNo. 1207, or equivalent
gasket sealer. When selecting an
equivalent, avoid thick and hard-setting
materials.

11. Apply alight coat of gasket sedler to the secon
dary case sedling surfaces on the crankcase.

12. Correctly position the driven gear housing so
thedrain hole (Figur e 236) isfacing down.

13. Ingal the case and bolts (Figur e 226). Tighten
the boltsin 2 stages, initia and fina, to the final
torque specification listed in Table 2.

14. Apply red Loctite (No. 271) to the secondary
gear housing bolts prior to installation.

15. Ingtdl the secondary gear housing bolts (Figure
225) and tighten to the torque specification listed in
Table2.

16. Install the universal joint onto the output shaft
of the secondary gear housing. Thiswill keep the
internd gears from rotating while tightening the nut
in the following step.

17. Ingal the washer and nut (Figur e 224).

18. Hold onto the universd joint with alarge Cres
cent wrench and tighten the nut securing the secon
dary gear. Tighten the nut to the torque specification
lisedin Table2.

NOTE Makesurethe
transmissonisin neutral.

19. Rotate the universal joint and make sure there
is no binding within the secondary gear assembly. If
the assembly will not rotate properly, correct the
problem at thistime. Remove the universal joint.
20. Ingdl theengineinto the frame as described in

this chapter.

I nspection

Specia tools are required to disassemble the
driven shaft assembly. Refer this type of work to a
Suzuki desler or competent machine shop.



1 Ingpect for chipped or missing teeth on the drive
gear (Figure 237) and the driven gear (Figure 238).
If either gear is damaged both the drive and driven

gears must be replaced asa set.

2. Ingpect thedriven gear assembly splines (Figure
239) for wear or damage. If damaged, both the drive
and driven gears must be replaced as a set. Also
check theinner splines of the universal joint asthey
may aso be damaged.

3. Inspect driven gear shaft small roller bearing
(Figure 240). Make sureit rotates freely with no

binding. Replace the bearing if necessary.

4. Inspect the spring (A, Figure 241) for wear,
cracks or damage and replace if necessary.

5. Ingtall the secondary reduction gear (B, Figure
241) onto the drive gear shaft and check for proper

engagement. Check the cams (A, Figure 242) and
ramps (B, Figur e 242) for wear, cracks or burrs.

Replaceif necessary.

6. Ingpect the secondary reduction gear for chipped
or missing teeth (A, Figure 243). Ingpect the inner
and outer bearing surfaces of the bushing (B, Figure
243) for wear. Insert the bushing into the gear and




check for looseness or excessive wear. Replace if
necessary.

7. Inspect the drive gear assembly shims (Figure
244) for wear or damage. Replaceif necessary and

replace with shims of the exact samethickness. Take
the old shims aong to ensure an exact matchup as

thereare 5 different shim thicknesses available from
Suzuki.

8. Movethe universa joint (Figure 245) back and

forth and pull in and out on it. Check for looseness

or stiffness, replaceif necessary.

9. Ingpect the universal joint inner splines for wear

or damage. Refer to Figure 246 and Figure 247. If
the splines are damaged, a so check the outer splines
on thedrive shaft for damage. Replacethe universd

joint if necessary.

CRANKCASE

Service to the lower end requires that the crank-
case assembly be removed from the motorcycle
frame and disassembled (split).

Disassembly

1 Remove the engine as described in this chapter.
2. Removethefollowing exterior assemblies from
the crankcase assembly:

a Cylinder head and cylinder assemblies: this

chepter.

b. Alternator: Chapter Eight.

¢. Starter clutch assembly: Chapter Eight.

d. Oil sump and filter: this chapter.

e Externa shift mechanism: Chapter Six.




f. Clutch: Chapter Five

0. Water pump: Chapter Nine.

h. Starter motor: Chapter Eight,

i. Neutra switch: Chapter Eight.

j- Oil pressure switch: Chapter Eight.
3. If dill in place, remove the Woodruff key (Figure
248) from the crankshaft taper.
4. Remove the bolt and washer (A, Figure 249)
securing thefront cylinder camshaft chain tensioner
guide (B, Figure 249). Remove the guide and the
washer behind it. Thereisawasher on each side of
the tensioner guide. Don't lose the collar in the
mounting holein the tensioner guide.
5. Disengage the front cylinder camshaft chain (C,
Figur e 249) from the camshaft chain sprocket and
removethe chain.
6. Shift thetransmission into gear.
7. Ingtall the universal joint (Figur e 250) onto the
output shaft of the secondary gear housing. Thiswill
keep the transmission shaft and gears from rotating
during bolt removal in the following step.
8. Hold onto the universd joint with alarge Cres
cent wrench and loosen the bolt (A, Figure 251)
securing the transmission main shaft to the crank-
cae
9. Remove the bolt and washer (B, Figure 251)
from the end of the shaft.

10. Remove the secondary gear assembly from the
exterior of the crankcase as described in this chapter.
11 Sarting with the right-hand Sde, loosen dl bolts
1/2 turn in acrisscross pattern, then remove the balts.

Make sure all bolts are removed. Don't lose the
washer (Figure 252) under the lower front bolt
adjacent to the oil pump mounting area (A, Figure
253). Thiswasher must be reinstalled under the




correct bolt during assembly to prevent an oil lesk.
Thereis also awasher (Figure 254) under the bolt
a the top of the crankcase where the 2 cylinders meet
(B, Figure 253).
12. Turn the crankcase over with the left-hand side
facing up.
13. Onthel€ft-hand side, loosen dll bolts 1/2 turn
in acrisscross pattern (Figure 255). Remove all
bolts. Make sure dl bolts are removed.

14. Turn the crankcase back over so theright-hand
sdeisfacing up.

CAUTION
If it is necessary to pry the crankcase
apart, do it very carefully so that you do
not mar the gasket surfaces. If you do,
the cases will leak and must be replaced
asa set. They cannot berepaired.

15. Carefully tap around the perimeter of the crank-
case with aplastic mallet (do not use ametal ham
mer) to help separate the case halves. Separate the
case haves by pulling the right-hand crankcase up
and off theleft-hand case half.

16. After removing the right-hand crankcase half,
the transmission and crankshaft assemblies should
stay with the left-hand crankcase. Check the right-
hand crankcase to make sure no transmission shims
are stuck to the bearings. If found, reinstall them
immediately in their original positions.

17. Removethe 2 small dowel pinsfrom the left-
hand crankcase hdf. Refer to Figure 256 and Figure
257.

18. Removethe smdl O-ring (Figure 258) from the
left-hand crankcase half.



19. Removethe transmission, shift forks and shift
drum assemblies from the |l eft-hand crankcase half
as described in Chapter Fivein this section of the
manual.

20. Remove the crankshaft assembly as described
inthis chapter.

I nspection

The following procedure may include the use of
highly specidized and expensive messuring instru-
ments. If such instruments are not readily available,
have the measurements performed by a deder or
qualified machine shop.

1 Removeadl old gasket residue materia from both
crankcase mating surfaces.

2. Soak any old gasket materid stuck to the surface
with solvent. Use a broad-tipped dull chisel and
gently scrape off all gasket residue. Do not gouge
the sedling surfaces as oil and air leaks will resuilt.
3. Removedl oil gdlery plugsand sedling washers.
Refer to Figure 259, Figure 260 and Figure 261.
4. Removethebalts (A, Figure 262) and remove
the oil pipe (B, Figure 262) and O-rings from the
right-hand case hdlf.

5. Removethe ail pressurerdief vave (Figure 263)
from the right-hand crankcase half.

6. Removethe clutch pushrod oil sed (Figure 264)
from the | eft-hand crankcase half.

7. Thoroughly clean the insde and outside of both
crankcase halves with cleaning solvent. Dry with
compressed air. Make sure there is no solvent res
duel€ft in either part asit will contaminate the new
engineail.




8. Check dl boltsand threaded holesfor stripping,

cross-threading or deposit buildup. Threaded holes
should be blown out with compressed air as dirt
buildup in the bottom of ahole may prevent the bolt
from being torqued properly. Replace damaged bolts
and washers.

9. Inspect machined surfaces for burrs, cracks or
other damage. Refer to Figure 265 and Figur e 266.
Repair minor damage with afine-cut file or cilstone.
10. Makesurethat dl oil passages throughout both

crankcase halves are clean.

11 Apply alight coat of engine il to the bearing
surfacesto prevent any rust formation.

12. Ingpect the threads for the ail filter. Clean off

with awire brush if necessary. If the threads are
damaged, clean them up with an appropriate size
metric threed die.

13. Ingspect the crankcase bearings as described in
this chapter.

14. Make surethe oil control orifice oil hole (A,
Figure 267) isclear. Clean out with apiece of wire
and compressed air.

15. Ingpect the O-ring (B, Figure 267) for deterio

ration or hardness and replace if necessary.

16. Ingdl dl itemsremoved during thisinspection
process.

17. Ingdl new O-ring sedls (Figur e 268) on the ail

pipe prior to ingtallation. Tighten the bolts securely.

Crankcase Bearings
I ngpection

1. After cleaning the crankcase halves in cleaning
solvent and drying with compressed air, lubricate the
bearings with engine ail.



2. With your fingers, rotate the transmission bear
ing inner races and check for play or roughness.
Refer to Figure 269 and Figure 270. Replace the
bearing(s) if itisnoisy or if it does not spin smoathly.

3. Rotate the shift drum bearing inner race (Figure
271) with your finger and check for play or rough
ness. Replace the bearing if it isnoisy or if it does
not spin smoothly.

4. Rotate the secondary gear shaft bearing inner
race (Figure 272) slowly and check for play or
roughness. Replace the bearing if it isnoisy or does
not spin smoothly.

5. Inspect the crankshaft main bearings (Figure
273) for wear (bluish tint) or damage. Make sure
they arelocked in place (Figure 274). The bearing
inside dimension is measured as described under
Crankshaft Bearing and Oil Clearance Measure
ment in this chapter. If the bearings are damaged or
worn, have them replaced.

Crankcase Bearings
Replacement

Crankshaft main bearings

The crankshaft main bearings are removed and
ingalled from the crankcase halves with a hydraulic
press and specid tools. After the new bearings are
ingtdled, they must be honed.

To avoid damage to a costly set of crankcase
halves, this procedure should be entrusted to a
Suzuki dealer or machine shop. Improper remova
and ingdlation of the bearings could result in costly
crankcase damage.

@




Other than crankshaft main bearings

1 On bearings equipped with retainers, perform the
following:

NOTE
The bearing retainer screws had a lock-
ing agent applied to the threads during
installation and may be difficult to re-
move. To avoid damage or "rounding”
off of the screw head, use the recom-
mended tool in this procedure.

a Useanimpact driver with the appropriate size
bit and loosen the screws securing the bearing
retainers. Refer to Figure 275 and Figure 276.

b. Remove the screws and retainers.

WARNING
There may be a residual oil or solvent
odor left in the oven after heating the
crankcase. If you use a household oven,
first check with the person who uses the
oven for food preparation to avoid get-
ting into trouble.

. Heat the crankcase to approximately 205-257°
F (95-125° C) in an oven or on a hot plate.

CAUTION
Do not attempt bearing removal by
heating the crankcases with a torch as
this type of localized heating may warp
the cases.

d. Wearing apair of work glovesfor protection,
remove the case from the oven and placeit on
wood blocks for support.

e. Drive out the bearing with a suitable size drift
placed on the outside bearing race. A large
socket also works well for bearing removal.

2. Perform Steps Ic-le for the secondary gear shaft
bearing and remove the bearing.

3. Special Suzuki tools are required to remove bear
ings from blind holes (Figur e 269). Remove these
bearings asfollows:

a Install the bearing removers (part No. 09914-
79610 and 099923-73210) into the bearing so
they grab the backside of the bearing inner race.

b. Attach the dide shaft (part No. 09930-30102)
onto the bearing removers.

¢. Using aquick in-and-out strokes of the slide
shaft, withdraw the bearing from the crank-
Case.



4. Beforeingtdling new bearings, clean the bearing
housing and oil passages with solvent. Dry thor
oughly with compressed air.

5. Ingtdl new crankcase bearings by reversing the
remova steps, noting the following:

a Ingtallation of the bearingsis made easier by
first placing the bearingsin a freezer for ap
proximately 30 minutes. Then reheet the crank-
case half and ingtall the bearing by driving it
sguarely into position. If the bearing cocksin
its bore, removeit and reinstall. It may be
necessary to refreeze the bearing and reheet the
case half.

b. Lubricate the bearing races with clean engine
oil after ingtallation.

¢. On bearings with retainers, apply red Loctite
(No. 271) to the screw threads prior to instal
lation, then ingtall the retainer.

Assmbly

1 Priortoingalation of al parts, coat all rotating
parts with assembly oil or engine oil.

2. Placethe left-hand crankcase on wood blocks.
3. Ingdl the crankshaft as described in this chapter.
Make sure the connecting rods are positioned cor
rectly within the cylinder openings (Figure 277).
4. Ingdl the shift drum, shift forks and transmission
assemblies as described in Chapter Five.

5. Install the small O-ring (Figure 258) into the
left-hand crankcase half. Apply clean engine oil to
the O-ring.

6. If removed, inddl the 2 small dowe pinsinto the
left-hand crankcase half. Refer to Figure 256 and
Figure 257.

7. Apply oil to the transmission shafts and crank
shaft bearing surfaces.

8. Clean the crankcase mating surfaces of both
halves with aerosol electrical contact cleaner.

9. Make sure both crankcase half sedling surfaces
are perfectly clean and dry.

NOTE
Use ThreeBondNo. 1207, or equivalent
gasket sealer. When selecting an
equivalent, avoid thick and hard-setting
materials.

10. Apply alight coat of gasket sedler to the seding
surfaces of the left-hand half. Make the coating as
thin as possible.

11. Align the right-hand crankcase bearings with
the left-hand assembly. Join both halves and tap
together lightly with a plagtic mallet—do not use a
metal hammer asit will damage the cases.

NOTE

Dueto the spring in the secondary drive
gear assembly, the crankcase halves
will not come completely together as
shown in Figure 278. The gap shown is
anormal gap distance, but if thegap is
larger than shown, refer to the following
CAUTION.

CAUTION

The crankcase halves should fit to-
gether without force. If the crankcase
halves do not fit together, with the ex-
ception of the previously mentioned
normal gap, do not attempt to pull them
together with the crankcase bolts. Sepa-
rate the crankcase halves and investi-




gate the cause of the interference. If the
transmission shafts were disassembled,
recheck to make sure that a gear is not
ingalled backwards. Do not risk dam-
age by trying to force the cases together.

NOTE

Ingtall all balts in the crankcase half so
that all bolt heads protrude up fromthe
surface of the crankcase the same
amount as shown in Figure 279. If they
do nat, the balt isingtalled in the wrong
location. Remove the bolt and insert it
inthe correct hole,

12. Ingtall the balts in the right-hand crankcase.
Tighten in a crisscross pattern in two stagesto afind
torquelistedin Table 2.

NOTE
On the right-hand side, don't forget to
install the washer (Figure 252) under

the lower front bolt adjacent to the ail
pump mounting area (A, Figure 253).
This washer must be reinstalled under
the correct bolt during assenbly to pre-
vent an oil leak. Also ingtall the washer
(Figure 254) under the bolt at the top of
the crankcase where the 2 cylinders
meet (B, Figure 253).

13. Turn the crankcase assembly over and ingdl the
bolts in the left-hand crankcase. Tighten in a
crisscross pattern in two stagesto afinal torque
ligedin Table 2.
14. Install the secondary gear assembly onto the
exterior of the crankcase as described in this chepter.
15, Shift thetransmission into gear.
16. Ingtal the universd joint onto the output shaft
of the secondary gear housing. Thiswill keep the
transmission shaft and gears from rotating during
bolt ingtallation in the following step.
17. Ingtall thewasher (A, Figure 280) and bolt (B,
Figure 280) into the end of the transmission main-
ghaft.
18. Hold onto the universal joint with alarge Cres
cent wrench and tighten the transmission bolt (B,
Figure 280) to the torque specification listed in
Table2.
19. Removetheuniversd joint.
20. Ingtall, then engage the front cylinder camshaft
chain (C, Figure 249) onto the camshaft chain
sprocket on the crankshaft. Make sureit is properly
meshed with the sporocket teeth.
21. Ingtall the front cylinder camshaft chain ten-
sioner guide (B, Figure 249). Make sure the collar
isin placein the tensioner guide mounting hole.
Ingal awasher on each Sde of the guide, then ingal
the bolt (A, Figure 251) and tighten to the torque
specification listed in Table 2.
22. If removed, install Woodruff key (Figure 248)
into the crankshaft taper. Make sureit is centered in
thegroove.
23. Ingtall the following exterior assemblies onto
the crankcase assembly:

a Oil pressure switch: Chapter Eight.

b. Neutral switch: Chapter Eight.

c. Starter motor: Chapter Eight.

d. Water pump: Chapter Nine.

e Clutch: Chapter Five

f. Externd shift mechanism: Chapter Six.

g. Oil sump and filter: this chapter.

h. Starter clutch assembly: Chapter Eight.



cuawNE

. Piston ring set
. Circlip

Piston
Connecting rod
Piston pin

. Connecting rod

bearing inserts

CRANKSHAFT ASSEMBLY

7. Connecting rod
cap nut

8. Piston

9. Crankshaft bearing
insert

10. Crankshaft

11. Inner thrust washer

12. Outer thrust washer

13. Front cylinder camshaft
chain drive sprocket

14. Primary drive gear

15. Bolt




i. Alternator: Chapter Eight.
j. Cylinder head and cylinder assemblies: this
chapter. 24. Ingtall the engine as described in
this chapter.

CRANKSHAFT AND CONNECTI NG
RODS

Removal/Installation Refer to Figure

281 for this procedure.

1 Split the crankcase as described in this chapter.
2. Remove the crankshaft assembly (Figur e 282)
from the | eft-hand crankcase half.

3. Remove theinner thrust washer (Figure 283)
from the right-hand end of the crankshaft.

4. Remove the connecting rod cap bolt nuts (Figure
284) and separate the rods from the crankshaft.

NOTE
The rear cylinder connecting rod is lo-
cated nearest the tapered end (alterna-
tor rotor location) of the crankshaft.

5. Mark each rod and cap asa set. Also mark them
witha"F" (front) and "R" (rear) to indicate from
what cylinder they were removed.

6. Mark each bearing insert so that it can berein
dalled initsorigina postion, if it is reused.

7. Ingall the bearing insertsinto each connecting
rod and cap. Make sure they are locked in place
correctly (Figure 285).

CAUTION
If the old bearings are reused, be sure
they areingtalled in their exact original
positions.

8. Lubricate the bearings and crankpins with mo

lybdenum disulfide grease.

9. Podtion the connecting rod and cap with the|.D.
code number (Figur e 286) facing toward the rear of
theengine.

10. Ingdl the caps and tighten the caps nuts evenly,

in 2 stages, to the torque specification listed in Table
2.

11 Position the inner thrust washer with the oil

control grooves facing in toward the crankshaft.

12. Ingdl theinner thrust washer (Figur e 283) onto
theright-hand end of the crankshaft.

NOTE
When ingtalling the crankshaft, align
the front and rear connecting rods with
their respective cylinder position (Fig-
ure 277). Continue to check this align-
ment until the crankshaft is completely
installed.

13. Position the crankshaft with the tapered end
going into the left-hand crankcase and install the
crankshaft in the left-hand crankcase (Figur e 282).
14. Inspect the crankshaft Sde thrust clearance as
described in the following procedure.



15. Assemble the crankcase as described in this

chapter.

Crankshaft Side Thrust Clearance

Whenever the crankshaft is removed from the
crankcase, the side thrust dearance must be checked.
Side thrust clearance is adjusted by replacing the
inner thrust washer with one of adifferent thickness.
1 Podtion theinner thrust washer with the oil con
trol groovesfacing in toward the crankshaft.

2. Ingdl theinner thrust washer (Figur e 283) onto
theright-hand end of the crankshaft.

NOTE
When ingalling the crankshaft, align
the front and rear connecting rods with
their respective cylinder position in the
crankcase (Figure 277). Continue to
check this alignment until the crank-
shaft is completely ingtalled.

3. Position the right-hand crankcase half over the
splined (right) end of the crankshaft.
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4. Podtion the outer thrust washer on the outer Side
of the right-hand crankcase, with the beveled side
(Figure 287) toward the center of the crankshaft,
then ingtal the outer thrust washer (Figur e 288).

5. Align the mark on the rear cylinder camshaft
chain sprocket with the dignment mark on theend
of the crankshaft and instal the sprocket onto the
crankshaft (Figure 289). Push it down until it stops
against the outer thrust washer.

6. Ingall the primary drive gear (Figure 290) and
bolt (Figure 291).

7. Have an assistant hold onto the crankshaft and
tighten the bolt to the torque specification lisged in
Table2.

8. Insert aflat feeler gauge (Figur e 292) between
the outer thrust washer and the right-hand crankcase
surface. The specified thrust clearanceislisted in
Table 1. If thethrust clearance isincorrect, perform
the following:

a Reverse Steps 1-7 and remove the crankshaft
from the right-hand crankcase hdf.

b. Remove and measure the inner thrust washer
with aVernier caliper or micrometer (Figure
293).

¢. Theinner thrust washers are availablefroma
Suzuki dealer in increments of 0.025 mm
(0.0010in.). The thrust washer thickness and
part numbersareligedin Table 3. Sdect anew
inner thrust washer that will accomplish the
specified thrust clearancelisted in Table 1.

d. Ingall the new inner thrust washer and repeat
this procedure to make sure the thrust clearance
is now within specification.

e. Remove dl components from the right-hand
crankcase haf, then assemble as described in

this chapter.

Connecting Rod | nspection

NOTE

The connecting rod design was changed
when the engine was increased/win 700
and 750 cc to the larger 800 cc as shown
in Figure 294. If new connecting rods
are going to be ingtalled, be sure to
ingall the correct type to avoid any
interference.

1. Check each rod and cap for obvious damage such
ascracksand burrs.



2. Check the connecting rod small end for wear or
scoring.

3. Insert the piston pininto the connecting rod (Fig
ure295) and rotateit. Check for looseness or rough
ness. Replace the defective part.

4. Measure the inside diameter of the connecting
rod small end (Figure 296) with an insde microme
ter. Compareto thedimensionlisted in Table 1. If
the dimension is greater than specified, replace the
connecting rod assembly.

5. Taketherodsto amachine shop and have them
checked for twisting and bending.

6. Examine the bearing inserts (A, Figure 297) for
wear, scoring or burning. They may be reused if they
arein good condition. Before discarding any bearing
insert, check the back and noteif it is Samped with a
number indicating that it isundersize. A previous
owner may have fitted the engine with undersize
bearings.

7. Inspect the connecting rod threaded studs (B,
Figure 297) for wear or damaged threads. If dam
aged, replace the connecting rod and stud.

8. Check bearing clearance as described in this

chepter.

Connecting Rod Bearing
and Oil Clearance M easur ement

CAUTION
If the old bearings are to be reused, be
surethat they areindalled in their exact
original locations.

1 Wipebearing insertsand crankpins clean. Ingdl
bearing insertsin rod and cap (A, Figure 297).

2. Place apiece of Plastigage on one crankpin par

ald to the crankshaft.

3. Ingtdll rod, cap and nuts, then tighten the nutsto
the torque specification liged in Table 2.

CAUTION
Do not rotate crankshaft while Plasti-
gageisin place.

4. Remove nuts and the rod cap.

5. Measure width of flattened Plastigage according
to the manufacturer's ingtructions. Measure a both
ends of the strip. A difference of 0.001 in. (0.025
mm) or more indicates atgpered crankpin; the crank

shaft must be reground or replaced. Use amicrome-




ter and measure the crankpin OD (Figure 298) to get
an exact journd dimension.

6. If the crankpin taper iswithin tolerance, measure
the bearing clearance with the same strip of Plasti-

gage. Correct bearing clearanceis specified in Table
1. Remove Plagtigage trips.

7. If the bearing clearance is greater than specified,

use thefollowing steps for new bearing selection.

8 The connecting rods and caps are marked with a
code number "1," "2" or "3" (Figure 299) indicating
theingde diameter of the borein connecting rod.

NOTE
On some models, the crankshaft has a
mark on each counterbalance while
others, both numbers are stamped on 1
counterbalance and look like"LI 1R."

9. The crankshaft is marked on the counterbalancer
witha"1," "2" or "3" (Figure 300) incicating the
outside diameter fo the crankpin journdl.

10. Select new bearings by cross-referencing the
connecting rod journd 1.D. code in the verticd col
umn with the crankpin O.D. code number in the
horizontal column. Where the columnsintersect, the
new bearing color isindicated. Table 4 givesthe
bearing color and Table 5 gives bearing color and
thickness.

11 After new bearings have been ingtalled, recheck
clearance with Plastigage. If the clearanceis out of
specifications, either the connecting rod or the
crankshaft is worn beyond the service limit. Refer
the engine to adeder or qualified specialig.

Connecting Rod Side
Clearance M easurement

1 With both connecting rods attached to the crank
shaft, insert aflat feder gauge between the counter
weight and the connecting rod big end at the
locations shown in Figure 301.
2. The specified side clearanceislisted in Table 1.
3. If the clearance is out of specification, perform
thefollowing:

a Measure the connecting big end width with a

micrometer (Figure 302) and compare to the




dimension listed in Table 1. If the width isless
than specified, replace the connecting rod as-
sembly.

b. Measure the crankpin width with adial caliper
(Figure 303) and compare to the dimension
listedin Table 1.

If the width is greater than specified, replace the

crankshaft.

Crankshaft I nspection

1 Clean crankshaft thoroughly with solvent. Clean
oil holes with rifle cleaning brushes; flush thor
oughly and dry with compressed air. Lightly oil all
surfacesimmediately to prevent rust.

2. Inspect the connecting rod journals (Figur e 304)
and the main bearing journals (Figur e 305) for
scratches, ridges, scoring, nicks, etc.

3. If the surfaces of all bearing journds are satisfac
tory, measure the main bearing journals with ami
crometer (Figure 306) and check for out-of-roundness
and taper.

4. Inspect the camshaft chain sprocket (A, Figure
307) on the left-hand end. If it isworn or damaged,
the crankshaft will have to be replaced.

5. Inspect the taper (B, Figure 307) wherethe dter
nator rotor isinstalled on the left-hand end. If itis
worn or damaged, the crankshaft will have to be
replaced.




6. Inspect the splines (Figure 308) on the right-
hand end for wear or damage. Minor damage can be
cleaned up with a fine-cut file, but if damage is
severe the crankshaft will have to be replaced.

Crankshaft Bearing and Oil
Clear ance M easur ement

1 Wipe bearing inserts in the crankcase and the
main bearing journals clean.

2 Use amicrometer and measure the main journal
OD (Figure 306) at two places. Write these dimen
sonsdown.

3. Use a bore gauge and measure the main journal
insert ID (Figure 309) at two places. Write these
dimensions down.

4. To determine oil clearance, subtract the crank
shaft OD (Step 2) from the main journal insert ID
(Sep 3).

5. The oil clearance specification islisted in Table
1. If the clearance is out of specifications, either the
crankshaft or the bearing insert is worn beyond the
sarvicelimit.

NOTE

The main bearings are removed and
installed with a hydraulic press and spe-
cial tools. After the bearings have been
installed, they must be honed to a specific
dimension. To avoid damage to a costly
set of crankcase halves, this procedure
should be entrusted to a Suzuki dealer or
machine shop. Improper removal and in-
stallation of the bearings could result in
severe crankcase damage.

BREAK-IN

Following cylinder servicing (boring, honing,
new rings, etc.) and major lower end work, the

@

engine should be broken-in just asif it were new. The
performance and service life of the engine depends
greatly on a careful and sensible break-in. For the
first 500 miles, no more than one-third throttle
should be used and speed should be varied as much
as possible within the one-third throttle limit. Pro-
longed, steady running at one speed, no matter how
moderate, isto be avoided, asis hard acceleration.

Following the 500-mile service, increasingly
more throttle can be used but full throttle should not
be used until the motorcycle has covered at least
1,000 miles and then it should be limited to short
bursts until 1,500 miles have been logged.

The mono-grade oils recommended for break-in
and normal use provide a superior bedding pattern
for rings and cylinders than do multi-grade oils. As
aresult, piston ring and cylinder bore life are greatly
increased. During this period, oil consumption will
be higher than normal. It is therefore important to
frequently check and correct the ail level. At no time,
during break-in or later, should the ail level be
allowed to drop below the bottom line on the inspec-
tion window; if the oil level is low, the oil will
become overheated resulting in insufficient lubrica
tion and increased wear.

500-Mile Service

It is essentiad that the oil and filter be changed after
the first 500 miles. In addition, it is a good idea to
change the oil and filter at the completion of bresk-in
(about 1,500 miles) to ensure that all of the particles
produced during break-in are removed from the
[ubrication system. The small added expense may be
considered a smart investment that will pay off in
increased engine life.




Table 1 ENGINE SPECIFICATIONS

Specification Wear limit

General Type and number of cylinders V-2 cylinder, SOHC, liquid cooled Bore x stroke
700 cc 80.0x69.6 mm (3.15x2.74in.) 750 cc .

80.0 x 74.4 mm (3.1 5x 2.93in.) 800 cc 83.0 x 74.4 mm (3.27 x
2.93in.) Displacement 700 cc 699 cc (43 cu. in.) 750 cc

747 cc (45.6 cu. in.) 800 cc 805 cc (49.1 cu. in.) Compression
pressure 1,300-1 ,600 kPa (1 85-228 psi) Camshaft (1985-1 987) Cam lobe height
1986-1987 (U.S.), 1985 (U.K.) Intake 35.925-35.965 mm

35.62 mm (1.41 44-1 .4159in.) (1 .402 in.) Exhaust 36.91
9-36.959 mm 36.61mm (1.4535-1.4551 in.) (1.441in.) 1988-on (U.S.),
1986-on (U.K.) Intake 35.954-35.994 mm 35.60 mm
(1.4155-1.4171 in.) (1.401 in.) Exhaust 36.919-36.959
mm 36.61 mm (1.4535-1.4551 in.) (1.441 in.) Journal O.D. Center journal
24.959-24.980 mm — (0.9826-0.9835 in.) — End journal

19.959-1 9.980 mm — (0.7858-0.7866 in.) — Journal oil clearance Intake
and exhaust Center and end 0.032-0.066 mm 0.150mm
(0.001 3-0.0026 in.) (0.0059 in.) Runout —
0.10mm (0.004 in.) Rocker arm I.D. Intake and exhaust 12.000-1 2.01 8 mm
— (0.4724-0.4731 in.) Rocker arm shaft O.D. Intake and exhaust 11.966-11
.984 mm — (0.4711-0.4718 in.) Cylinder head distortion —

0.05 mm (0.002 in.) Cylinder head cover distortion —
0.05 mm (0.002 in.) Camshaft chain 20-pitch length —
128.9 mm (5.07 in.) Valves and valve springs Valve stem O.D. Intake

5.465-5.480 mm — (0.21 26-0.21 57 in.) Exhaust

5.450-5.465 mm — (0.2146-0.21 52 in.) Valve guide I.D. Intake and exhaust
5.500-5.512 mm — (0.2165-0.2170in.) Valve stem-to-guide clearance Intake
0.020-0.047 mm 0.35 mm (0.014 in.) (0.0008-0.0019 in.) Exhaust
0.035-0.062 mm 0.35 mm (0.014 in.) (0.001 4-0.0024 in.) Valve head tip

— 0.35 mm (0.01 4 in.) Valve head thickness —
0.05 mm (0.002 in.)
(continued)




Table 1 ENGINE SPECIFICATIONS (continued)

Specification

Wear limit

Valves and valve springs (continued)

Valve stem end length
Valve seat width

Valve spring free length
Inner
Outer
Cylinders
Bore
700 & 750 cc
800 cc

Cylinder/piston clearance
700 cc

750 & 800 cc

Out-of-round
Pistons
700 & 750 CC

800 cc
Piston pin bore

Piston pin outer
diameter

Piston-to-piston pin
clearance
Piston rings
Number per piston
Compression
Oil control
Ring end gap
Top and second

Connecting rods
Piston pin hole I.D.

Big end side clearance
Big end width
Big end oil clearance

Crankshaft
Crankpin O.D.

Crankpin width
Main bearing oil clearance

Runout

0.9-1.1 mm
(0.035-0.043 in.)

80.000-80.01 5 mm
(3.1496-3.1502 in.)
83.000-83.015 mm
(3.2677-3.2683 in.)

0.050-0.060 mm
(0.0020-0.0024 in.
0.045-0.055 mm
(0.0018-0.0022 in.

79.945-79.960 mm
(3.1474-3.1480 in.)
82.950-82.965 mm
(3.2657-3.2663 in.)
20.003-20.008 mm
(0.7875-0.7877 in.)

19.996-20.000 mm
(0.7872-0.7874 In.)

0.002-0.01 4 mm
(0.0001 -0.0005 in.)

2
1

0.20-0.35 mm
(0.008-0.01 6/in.)

20.010-20.018 mm
(0.7878-0.7881 In.)
0.1 0-0.20 mm
(0.004-0.008 in.)
21.95-22.00 mm
(0.864-0.866 in.)
0.024-0.042 mm
(0.0009-0.0017 in.)

40.982-41 .000 mm
(1.6135-1 .6142in))
22.10-22.15 mm
(0.870-0.872in.)
0.020-0.050 mm
(0.0008-0.0020 in.)

(continued)

4.0mm (0.1 6in.)

38.3mm (1.51in.)
40.1 mm (1.58in.)

80.080 mm
(3.1527in.)
83.085 mm
(3.2711in.)

0.120 mm

(0.0047 in.)
0.120mm

(0.0047 in.)

0.05 mm (0.002 in.)

79.880 mm
(3.1449in.)
82.880 mm
(3.2630in.)

20.03mm
(0.7886in.)

19.988mm
(0.7869 in.)

0.04 mm (0.002 in.)

0.70 mm (0.028 In.)

20.040 mm
(0.78901in.)
0.30mm (0.0121in.)

0.080 mm (0.003in.)

0.080 mm (0.031in.)

0.05 mm (0.002 in.)




Table 1 ENGINE SPECIFICATIONS (continued)

Specification

0.040-0.120 mm

Wear limit
Crankshaft thrust clearance at primary drive gear .
— (0.001 6-0.0047 in.) 800 cc

700&750CC

0.050-0.1 Omm — (0.002-0.004 in.)

Table 2 ENGINE TIGHTENING TORQUES
Item N.m ft.lb.
Engine mounting bolts and nuts Engine mounting bracket 18-28
13-20 Sub-frame Allen bolts and nuts 40-60 29-
43.5 Through bolts and nuts 70-80 50.5-
63.5 Camshaft sprocket bolts 14-16 10-
11.5 Cylinder head cover bolts Bolt length 140 mm & 243 mm 21-25
15-18 All other lengths 9-11 6.5-8
Rocker arm shafts 25-30 18-21.5
Cylinder head-to-cylinder nuts 8-12 6-8.5
Cylinder head-to-cylinder bolts 9-11 6.5-8
Cylinder head and cylinder bolts 35-40 25.5-29.0 Qil
pump mounting bolts 7-9 5.6.5 Primary
drive gear bolt 80-110 58-79.5 Secondary
gear bevel gear assembly Allen bolts 18-28
13-20 Case bolts Initial 12-18
8.5-13 Final 20-24 14.5-
17.5 Secondary gear housing bolts 18-28 13-20
Secondary drive gear nut 80-110 58-79.5
Transmission main shaft bolt 60-70 43.5-50.5
Crankcase bolts Initial 6 mm
— 8mm 12-18 8.8-13.0
Final 6mm 9-13 6.5-9.5
8mm 20-24 14.5-175
Camshaft chain tensioner guide bolt 8-12 6-8.5
Connecting rod cap nuts Initial 22-28
16-20 Final 51-55 37-40

Table 3 CRANKSHAFT SIDE CLEARANCE THRUST WASHER

Part No.

09060-48001
09060-48002
09060-48003
09060-48004
09060-48005
09060-48006
09060-48007
09060-48008
09060-48009
09060-4801 0

Thrust washer thickness
1.925-1 .950 mm (0.0758-0.0768 in.)
1.950-1 .975 mm (0.0768-0.0778 in.)
1.975-2.000 mm (0.0778-0.0787 in.)
2.000-2.025 mm (0.0787-0.0797 in.)
2.025-2.050 mm (0.0797-0.0807 in.)
2.050-2.075 mm (0.0807-0.081 7 in.)

2.075-2.1 00 mm (0.081 7-0.0827 in.)
2.100-2.1 25 mm (0.0827-0.0837 in.)
2.1 25-2.1 50 mm (0.0837-0.0847 in.)
2.150-2.1 75 mm (0.0847-0.0857 in.)




Table 4 CONNECTING ROD BEARING SELECTION

Crankpln Journal OD size code

1 2 3

Connecting rod ID
code number Green Black Brown
Number 1 Number 2 Black Brown Yellow
Number 3 Brown Yellow Blue

Table 5 CONNECTING ROD BEARING INSERT COLOR AND THICKNESS
Color Thickness
Green 1.485-1.488 mm (0.0585-0.0586 in.)
Black 1.488-1.491 mm (0.0586-0.0587 in.) f-
Brown 1.491-1.494 mm (0.0587-0.0588 in.)
Yellow 1.494-1.497 mm (0.0588-0.0589 in.)
Blue

1.497-1.500 mm (0.0589-0.0590 in.)




