Connecting rod side clearance

Measure the side clearance of the connecting rod
with a thickness gauge as shown. Replace the crankshaft
and the connecting rod if the clearance exceeds the
service limit.

A. Big End
Table H36  Connecting Rod Big End Side Clearance
[ standard [ Service Limit |

| 015~025mm | 045mm

Connecting rod bearing insert/journal wear

Bearing insert wear is measured using a plastigauge
(press gauge), which is inserted into the clearance to be
measured. The plastigauge indicates the clearance by
the amount it is compressed and widened when the parts
are assembled.

Split the crankcase and remove the connecting rod
big end caps. Cut strips of plastigauge to bearing insert
width. Place a strip on the connecting rod big end
journal for each connecting rod parallel to the crank-
shaft so that plastigauge will be compressed between
the bearing insert and the connecting rod journal. Install
the connecting rod big end cap, tightening the nuts to
the specified torque (Pg. 37)

Remove the connecting rod big end cap, and measure
the plastigauge width to determine the bearing insert/
journal wear

A. Plastigauge
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Table H37  Connecting Rod Bearing
Insert/Journal Clearance

Service Limit |
0.1 mm

[ Standard I
| 0.040~0069 mm |

If the clearance exceeds the service limit, replace the
bearing inserts as follows:

1. With a micrometer, measure the diameter of the
crankshaft journals on which the connecting rods fit.
Mark each flywheel in accordance with the journal
diameter (Table H38).

If the measurement is less than the service limit,
replace the crankshaft.

If the measurement is less than the standard value,
but is not under the service limit; use bearing inserts
painted green. 3
NOTE: Any mark already on the flywheel should not
be referred to during servicing.

(HB0)

Table H38  Connecting Rod Journal Diameter
Marking Standard Service Limit
No mark 34.984~34.994 mm

34.97
O 34.995~35.000 mm =
2. Put the connecting rod big end caps on the rods and

tighten the nuts to the specified torque (Pg. 37).
Measure the inside diameter, and mark each connect-
ing rod big end in accordance with the inside diameter
(Table H39).
NOTE: The mark already on the big end should almost
coincide with the measurement.

Table H39  Connecting Rod Big End Diameter
Marking Standard
No mark 38.000~38.008 mm

38.009~38.016 mm

3. Select the proper bearing insert in accordance with
the combination of the connecting rod and crank-
shaft coding.
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Table H40  Bearing Insert Selection
Con-Rod
Crank~Warking| O No mark
shaft Marking
Black Brown
O PN 13034051 | PN 13034052
] Green Black
ikl PN 13034050 | PN 13034051
Table Ha1  Bearing Insert Thickness
Color Thickness
Green 1.485~1490 mm
Black 1.480~1.485 mm
Brown 1.475~1.480 mm

Connecting rod bend, twist

Remove the connecting rod big end bearing inserts
and install the connecting rod big end cap. Select an
arbor of the same diameter as the connecting rod big
end and of optional length, and insert it through the
big end of the connecting rod. Select an arbor of the
same diameter as the piston pin and of optional length,
and insert it through the small end of the connecting
rod.

On a surface plate, set the big-end arbor on V blocks
so that the connecting rod is perpendicular to the sur-
face plate. Using a height gauge or dial gauge, measure
the difference in the height of the small-end arbor above
the surface plate over a 100 mm length to determine the
amount the connecting rod is bent. If the measurement
exceeds the service limit, replace the connecting rod.

Connecting Rod Bend Measurement H61

Swing the connecting rod 90° to one side and support
it parallel to the surface plate as shown in Fig. H62.
Measure the difference in the height of the small-end
arbor above the surface plate over a 100 mm length to
determine the amount the connecting rod is twisted.

If the measurement exceeds the service limit replace
the connecting rod.

Connecting Rod Twist Measurement

Table H42  Connecting Rod Bend, Twist/100 mm
Standard Service Limit
Bend under 0.10 mm 0.2mm
Twist under 0.15 mm 0.2mm

Crankshaft runout

Set the crankshaft in a flywheel alignment jig or on
V blocks, and place a dial gauge against each crankshaft
journal. Turn the crankshaft slowly. The maximum
difference in gauge readings is the crankshaft runout.
If the runout exceeds the service limit, replace the crank-
shaft.

J =

Table H43  Crankshaft Runout
| Standard |
|__under 002 mm |

Service Limit |

0.05 mm

Crankshaft bearing insert/journal wear

Split the crankcase, remove the main bearing cap, and
clean off the mating surfaces of the crankcase halves and
main bearing cap. Cut strips of plastigauge to bearing
insert width. Place a strip on each journal parallel to the

50 the i will be d between
the bearing insert and the crankshaft journal. Install the
main bearing cap without turning the crankshaft, tighten
the bolts in the correct sequence to the specified amount
of torque (Pg. 37), install the lower crankcase half with-
out turning the crankshaft, and tighten the bolts in the
correct sequence to the specified amount of torque (Pg.
37).

Remove the lower crankcase half and main bearing
cap (making sure that the crankshaft does not turn at
any time), and measure the plastigauge width to deter-
mine the bearing insert/journal wear. If any clearance




exceeds: the service limit, replace all bearing inserts (8),
and check the crankshaft journals

A. Plastigauge

Table H44  Crankshaft Bearing Insert/Journal

Clearance

[ Standard ‘ViSL:Mco Limit_|

| 0.034~0.076 mm | 0.11 mm |

Measure the journals which wear on these bearing
inserts. If the micrometer reading is less than the service
limit, replace the crankshaft.

Table H45

Crankshaft Journal Diameter

[ standard [ Service Limit

| 35984 ~36.000 mm | 3596 mm |

Crankshaft side clearance

Measure the crankshaft side clearance with a thick-
ness gauge as shown. Replace the crankcase halves as a
set, if the clearance exceeds the service limit.

Table H46  Crankshaft Side Clearance

[ standard [ Service Limit_|
020~030mm | 0.45mm

NOTE: The upper crankcase half, lower crankease half,
and main bearing cap are machined at the factory in the
assembled state, so they must be replaced as a set.
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Crankshaft Side Clearance H66
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3. Main Bearing Cap
4. Crankcase

1. Connecting Rod
2. Crankshaft

Oil passage cleaning

There are oil passages running between the crank-
shaft journals. Use compressed air to remove any foreign
particles or residue that may have accumulated in these
passages.

BALANCER MECHANISM

The balancer mechanism basically consists of two
weights, which are chain-driven by the crankshaft. The
following explanation covers how this mechanism
reduces vibration.

The vibration of a 4-stroke, 2-cylinder engine is
generally greater with larger engine displacement. This
up-and-down vibration is natural due to the mechanics
of a reciprocating engine, but the proper addition of
counterweights on the crankshaft can reduce this vibra-
tion. However, troublesome revolving vibration remains
unless some additional measure is taken.

Fig. H67 shows the internal engine forces when the
centrifugal force of the counterweights is one half the
inertial force of the pistons. The arrows show the
amount and direction of these forces.

As the crankshaft rotates clockwise, A~ E in Fig.
H67, one half of the inertial force of the pistons is
negated by the vertical component of the centrifugal
force of the counterweights. However, the horizontal
component of the centrifugal force of the counterweights
(brought about by having counterweights) is not negated
by anything. The thick arrows indicate the resulting un-
balanced force, which is the main cause of engine re-
volving vibration

The balancer mechanism includes two balancing
weights having one half the centrifugal force of the
counterweights. A balancing weight is installed at an
equal distance on each side of the crankshaft and chain-
driven in the opposite direction of crankshaft rotation.
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Vibration Reduction with Crankshaft
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Fig. H68 shows how this mechanism works at one
crankshaft position (D). The centrifugal force of the
balancer weights exerts a pull on the engine to the
upper right as the arrows in the figure show. At the
same time the crankshaft counterweights are exerting
a pull on the engine to the lower left. The centrifugal
force of the two balancer weights equals the unbalanced
force of the crankshaft counterweights, but the forces
cancel each other since the directions of these forces are
opposite.  With the forces cancelled, engine vibration is
greatly reduced. At other crankshaft positions, these
two forces are also equal and opposing such that they
cancel each other, keeping the system always in balance.

Balancer Mechanism (H68)

i

» Aol

€
&
R

The balancer weights, turning at the same rpm as the
crankshaft, are chain-driven by a sprocket on the crank-
shaft. The balancer chain is an endless type for maxi-
mum durability and wears very slowly due to its ample
lubrication.  The chain drives the weights through a
sprocket on each balancer shaft. Each sprocket has four
springs wedged between the sprocket and the weights to
protect the sprocket and chain from the shock of power
impulses. In the center of each spring is a pin, which

(

(HBT)

era

E

prevents damage to the spring from excessive compres-
sion.

if balancer mechanism trouble develops, such as
excessive shaft or chain wear, not only are the bearings
and crankcase parts affected but the resulting power loss
and engine vibration may adversely affect performance
and overall engine life.

Balancer shaft, main bearing cap wear

Measure the diameter of each balancer shaft where it
wears on the main bearing cap. If the balancer shaft
diameter is less than the service limit at any point, re-
place the shaft with a new one.

Measure the inside diameter of each balancer shaft
hole in the main bearing cap. If any balancer shaft hole
diameter exceeds the service limit, replace the main
bearing cap and crankcase halves as a set.

Table H47  Balancer Shaft, Hole Diameter
Standard Service Limit
Balancer Shaft [ 19.967~19.980 mm | 19.93 mm
Hole 20.000~20.030 mm | 20.08 mm




Spring free length

Measure the free length of each spring with vernier
calipers. Replace any spring which is shorter than the
serivce limit.

Table H48

Balancer Spring Free Length
[standard I

Service Limit |
9.3 mm

| 98~104mm |

Chain wear

Remove the chain, hold it taut with a force of about
5 kg in some manner such as the one shown in Fig. H26,
and measure a 20-link length. Since the chain may wear
unevenly, take measurements at several places. If any
measurement exceeds the service limit, replace the chain.

Table H49  Balancer Chain 20-link Length
[ standard |
| 1600~1603mm |

Service Limit__|
162.4 mm |

When replacing a chain with a new one, inspect all
the sprockets. If either of the balancer mechanism
sprockets is damaged or overly worn, replace it with a
new one. If the crankshaft sprocket is damaged or over-
ly worn, replace the crankshaft with a new one.

NOTE: If the crankshaft is replaced, select the right
bearing insert in accordance with the combination of
the connecting rod and the crankshaft marks (Pg. 103).

Chain guide wear
Visually inspect the rubber part of each chain guide.
If it is worn down or damaged, replace the guide.
Measure the depth of the grooves where the chain
links run (Fig. H27). If wear exceeds the service limit,
replace the guide.

Table H50  Balancer Chain Guide Wear
Service Limit
Upper Tmm
Lower 1.5 mm
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CLUTCH

Fig. H71 shows the construction of the clutch, which
is a wet, multi-plate type with 6 friction plates 10 and 5
steel plates 1. The friction plates are made of cork,
used for its high coefficient of friction, bonded on a
steel core, which provided durability and warp resistance.
The clutch housing @ has a reduction sprocket on one
side and contains springs 7' to absorb shock from the
drive train.

The clutch release mechanism is shown in Fig. H72.
When the clutch release lever 6 turns, the lever rides on
the steel balls4/, and pushes the push rod 9 toward the
clutch. The clutch adjusting screw 2, assembled to the
steel ball ramp plate 3, is installed in the engine sprock-
et cover.

Clutch HIT

e

1. Clutch Housing 10. Friction Plate
Sprocket 11. Steel Plate

2. Collar 12. Bolt

3. Oil Pump Drive Gear 13. Spring

4. Push Rod 14. Clutch Hub

5. Drive Shaft 15. Spring Plate Pusher

6. Knock Pin 16. Steel Ball

7. Shock Damper Spring  17. Washer

8. Primary Chain 18. Spring Plate

9. Clutch Housing

The friction plates are keyed to the clutch housing
by tangs on the outer circumference of each plate. Since
the clutch housing is chain driven directly from the
crankshaft, these plates are always turning any time the
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engine is running. The steel plates have a toothed inner
circumference and mesh with the splines in the clutch
hub. The hub is mounted on the drive shaft, so that the
drive shaft and steel plates always turn together.

One end of each clutch spring forces against its bolts,
which is threaded into the clutch hub. The other end
forces against the spring plate. When the clutch is left
engaged, the springs force the spring plate, friction
plates, steel plates, and clutch hub tightly together so
that the friction plates will drive the steel plates and
transmit power to the transmission drive shaft.

Clutch Release Mechanism u.nz
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1. Locknut 6. Release Lever
2. Adjusting Screw 7. Cotter Pin

3. Ball Ramp Plate 8. Spring

4. Ball Assembly 9. Push Rod

5. Grease Seal 10. Steel Ball

When the clutch lever is pulled to release (disengage)
the clutch, the clutch cable turns the clutch release lever,
pushing the clutch push rod towards the clutch. The
clutch push rod pushes the steel ball 8, which pushes
the clutch spring plate 18 through the spring plate pusher
15. Since the spring plate moves the same distance that
the push rod moves and the clutch hub remains station-
ary, the spring pressure is taken off the clutch plates.
Because the plates are no longer pressed together, the
power transmission from the crankshaft to the transmis-
sion drive shaft is interrupted. However, as the clutch
lever is released, the clutch springs return the spring
plate and once again force the spring plate, plate assem-
bly, and clutch hub tightly together.

A clutch that does not properly disengage will cause
shifting difficulty and possible transmission damage. On
the other hand, a slipping clutch will reduce power
transmission efficiency and may overheat and burn out.
A clutch that does not properly disengage may be caused
by:

. Excessive clutch lever play

Clutch plates that are warped or too rough
Uneven clutch spring tension

Deteriorated engine oil

Engine oil viscosity too high

Engine oil level too high

The clutch housing frozen on the drive shaft

Notsw

8. A defective clutch release mechanism
9. An unevenly worn clutch hub or housing
10. Missing parts

A slipping clutch may be caused by:

1. No clutch lever play

2. Worn friction plates

3. Weak clutch springs

4. The clutch cable not sliding smoothly

5. A defective clutch release mechanism

6. An unevenly worn clutch hub or housing

Clutch noise may be caused by:

1. Excessively worn primary chain and sprockets

2. Damaged sprocket teeth

3. Too much clearance between the friction plate tangs
and the clutch housing

4. Weak or damaged damper spring(s)

Spring tension

Remove the clutch springs, and set them, one at a
time, on a spring tension testing device (Fig. H47).
Compress the spring, and read the tension at the test
length. If the spring tension at the specified length is
weaker than the service limit, replace the spring.

Table H51  Clutch Spring Tension
[ Length T Standard [ Service Limit_|
[ 235mm | 235~25ks | 21.5kg |

Friction plate wear, damage

Visually inspect the friction plates to see whether or
not they show any signs of seizure, overheating, or un-
even wear. Measure the thickness of the plates with
vernier calipers.

If any plates show signs of damage, or if they have
worn past the service limit, replace them with new ones.

Friction Plate Measurement

H7D
|
1
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Table H52  Friction Plate Thickness
[ Standard [ Service Limit__|

| 29~31mm [ 27mm

Clutch plate warp

Place each clutch plate on a surface plate, and meas-
ure the gap between each clutch plate and the surface
plate. This gap is the amount of clutch plate warp. Re-
place any plates warped over the service limit.



Table H53

Clutch Plate Warp
[ standard |

Service Limit |
0.4 mm |

[_under02mm |

Friction plate/clutch housing clearance

Measure the clearance between the tangs on the fric-
tion plates and the fingers of the clutch housing. If this
clearance is excessive, the clutch will be noisy.

If the clearance exceeds the service limit, replace the
friction plates. Also, replace the clutch housing if it is
unevenly or badly worn where the friction plates wear
against it.

Friction Plate/Clutch Housing Clearance (H75)
Friction Plate
Clutch Housing

Table H54  Friction Plate/Clutch Housing Clearance
[ standard [ Service Limit__|
|_005~045mm | 070mm |

Inspect the fingers of the housing where the tangs of
the friction plates hit them. If they are badly worn or
if there are grooves cut where the tangs hit, replace the
clutch housing.

Clutch housing sprocket damage

Inspect the teeth on the clutch sprocket. Any light
damage can be corrected with an oilstone, but the clutch
housing must be replaced if the teeth are badly damaged.
Damaged teeth on the clutch housing sprocket indicate
that the primary chain, by which it is driven, may also

MAINTENANCE—ENGINE 177

be damaged. At the same time that the clutch housing
sprocket is repaired or replaced, the primary chain
should be inspected, and then replaced if necessary.

A. Oilstone

Clutch housing/drive shaft wear

Measure the inside diameter of the clutch housing
with the cylinder gauge. Replace the clutch housing if
the diameter exceeds the service limit. Measure the
diameter of the drive shaft at the clutch housing with
the micrometer. Replace the drive shaft if the diameter
is less than the service limit.

Table H55  Clutch Housing, Drive Shaft Diameter

Standard Service Limit
Housing I.D. | 25.000~25.021 mm | 25.03 mm
Shaft 0.D. 24.959~24.980 mm | 24.94 mm
Clutch hub damage

Inspect where the teeth on the steel plates wear
against the splines of the clutch hub. If there are
notches worn into the splines, replace the clutch hub.

Clutch release mechanism wear

Visually inspect the clutch release lever, balls, and
ball ramp for damage or excessive wear. If there is any
damage or excessive wear, replace the clutch release
lever, balls, and ball ramp as a set.

Lubrication
Lubricate the clutch release lever, balls, and ball ramp
with grease.
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PRIMARY CHAIN

The power transmission from the crankshaft to the
drive shaft is chain-drive, utilizing a Hy-Vo (high velocity)
chain. The Hy-Vo chain is a rocker-joint type with a pin
and rocker construction. Some of the special features of
the Hy-Vo chain are its capacity to transmit much power
at high speed, its resistance to heat seizure due to a
construction which employs rolling rather than sliding
friction, quiet operation even at high rpm, and low
power loss.

Wear

A primary chain which has worn so that it is 1.4% or
more longer than when new is no longer safe for use
and should be replaced. To inspect the chain wear by
measuring the chain slack, remove the right engine cover
(Pg. 71). Measure the chain slack, and replace the chain
if it has worn past the service limit. The replacement
chain must be a Tsubakimoto Hy-Vo 3/8P-5/8W, 74-link
chain.

Table H56  Primary Chain Play

When a new chain is installed, check the chain guides,
and replace them with new ones if necessary.

A. Thickness

Table H57  Primary Chain Guide Thickness
Standard Service Limit
Upper 4.5 mm 2mm
Lower 6.0 mm 2 mm
TRANSMISSION

For KZ400-B, the transmission is a 6-speed, constant
mesh, return shift type. Its cross section is shown in
Fig. H84, and the external shift mechanism is shown in
Fig. H80. For simplicity, the drive shaft gears in the
following explanation are referred to as “D” (e.g., D1=
drive shaft st gear) and the output shaft gear as *0”.

Gears D3/4, 05, and 06 are all splined to, and thus
rotate with their shafts. During gear changes, these
gears are moved sideways on their shafts by the three
shift forks, one for each of them. Gears DS, D6, O1,
02, 03, and 04 rotate free of shaft rotation, but cannot
move sideways. Gears D1 and D2 rotate with the shaft
and are unable to move sideways.

For KZ400-C, the transmission is a 5-speed, constant
mesh, return shift type. Its cross section is shown in Fig.
H86.

Gears D3, 04, and OS are all splined to, and thus
rotate with their shafts. During gear changes, these
gears are moved sideways on their shafts by the three
shift forks, one for each of them. Gears D4, D5, O1,
02, and O3 rotate free of shalt rotation, but cannot
move sideways. Gears D1 and D2 rotate with the shaft
and are unable to move sideways.

Shift Mechanism

When the shift pedal 15 is raised or lowered, the shift
shaft 17 turns, a pawl on the external shift mechanism
arm 14 catches on one of the shift drum pins, and the
shift drum & turns. At the same time, the overshift
limiter 12 on the shift lever 2 catches another pin as
shown in Fig. H81. As the shift drum turns, the shift
fork guide pins ® (3), each riding in a groove in the shift
drum, change the position of one or another of the shift
forks @, ®,®, in accordance with the winding of the
grooves. The shift fork ears then determine the position
of gears D3/408 , 05 % , and/or 06 2 (for KZ400C,
D3, 04, andfor OS). Refer to Fig. H85 for the gear
position and drive path for neutral and each of the
6 gears. A pawl spring 13 is fitted on the external shift
mechanism to keep the shift arm and overshift limiter
pressed against the shift drum pins to ensure proper pawl
and pin contact. When the shift pedal is released after
shifting, the return spring 19 returns the shift lever and
shift pedal to their original positions. So that the
transmission will remain where it was shifted, the shift
drum  positioning pin spring pushes the shift drum
positioning pin into one of seven notches on the shift
drum operating plate 2. Six of these notches are equally
spaced and correspond to the 6 gears. The other notch
is halfway between the notches for st and 2nd gears,
and corresponds to the half-stroke shift pedal movement
from 1st or 2nd gear required to shift into neutral.



Shift Mechanism
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1. Shift Drum Positioning 7. Shift Rod
Bolt 8. Shift Fork (06)

2. Operating Plate 9. Shift Fork (05)

3. Circlip 10. Shift Drum Pin Plate

4. Shift Fork (D3/4) 11. Shift Drum Guide Plate

5. Shift Drum 12. Overshift Limiter

6. Shift Fork Guide Pin 13. Pawl Spring

The return spring pin on the side of the crankcase
passes through a cutout on the shift mechanism lever.
This pin engages between the two ends of the shift
mechanism return spring. At the end of a full upshift or
downshift stroke, the return spring pin makes contact
with the cutout on the shift lever to limit the shift
lever's range of movement.

Overshift Limiter

Each time that the shift pedal is operated, the over-
shift limiter interlocks with the shift drum pins to pre-
vent overshifting. On a full upshift or downshift stroke,
the limiter “hooks” catch the shift drum pins to keep the
inertia of the heavy shift drum from allowing it to rotate
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(H80)

14. Shift Mechanism Arm
15. Shift Pedal

16. Bolt

17. Shift Shaft

18. Gear (D3/4)

19. Return Spring

20. Shift Lever

21. Drive Shaft
22. Output Shaft
23. Gear (06)
24. Gear (05)

beyond the intended gear position, particularly on a fast
shift.

Neutral Locator

Inside gear OS5 (for KZ400-C, O4) three steel balls are
located 120° apart, and serve to facilitate neutral loca-
tion when shifting from first gear. When the motorcycle
is stopped and the output shaft is not turning, one or
two of these balls falls down into its respective groove in
the output shaft. When the shift pedal is operated to
shift from first toward second, gear OS starts moving,
but halfway toward its second gear position, the steel
ball(s) hits the end of the groove(s) in the output shaft,
stopping gear 05 from moving, stopping the shift drum
from turning, and leaving the transmission gears in the
neutral position.
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