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Shift Mechanism Arm and Overshift Limiter Operation

Neutral Locator

Transmission or external shift mechanism damage,
causing the transmission to misshift, overshift, and/or
jump out of gear, brings about more damage to the
transmission and also overrev damage to the engine itself.
An improperly functioning transmission or external
shift mechanism may be caused by the following:

1. Loose return spring pin, and/or broken or weakened
return spring
2. Broken or weakened shift drum positioning pin
spring
Broken or weakened shift pawl spring
Damaged shift mechanism arm and/or overshift
limiter
. Loose shift drum stop
. Bent or worn shift fork(s)
. Worn shift fork grooves on gears D3/4, OS5, and/or
06 (for KZ400-C, D3, 04, and/or OS)
. Worn shift fork guide pin(s)
. Worn shift drum groove(s)
. Binding of shift drum positioning pin in the posi-
Ltioning bolt

o D 00

1. Overshift Limiter

2. Shift Drum Pin

3. Shift Drum

4. Shift Mechanism Arm
5. Shift Shaft

11. Worn or damaged gear dogs, gear dog holes, and/or
gear dog recesses

12. Improperly functioning clutch or clutch release

13. Improper assembly or missing parts

Transmission noise results from worn or damaged
shafts, bearings, gear hubs or teeth, etc.

External shift mechanism inspection
Inspect the shift pawls, overshift limiter, and return
spring. Replace any broken or otherwise damaged parts.
Measure the free length of the pawl spring. If itis
longer than the service limit, replace it with a new one.
Measure the free length of the shift drum positioning
pin spring. If it is shorter than the service limit, replace
it with a new one.

"

H8

3 .'l
e

f
\

Table H58 Pawl Spring, Positioning Pin Spring

Free Length
Standard Service Limit
Shift Pawl 18.0 mm 19 mm
Positioning 32.3 mm 31 mm
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Transmission (K2400-B) H84)
1. Drive 2nd Gear
2. Drive 6th Gear
3. Drive 3rd Gear
4. Drive 4th Gear
5. Drive Sth Gear
6. Drive 1st Gear
7. Engine Sprocket
8. Output 2nd Gea
9. Output 6th Gear
10. Output 3rd Gea
11. Output 4th Gear

12. Output Sth Gea
13. Output 1st Geal
14. Clutch
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Transmission (KZ400-C)
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Drive 2nd Gear

Check to see if the return spring pin is loose. If itis,
remove it and apply a non-permanent locking agent to
the threads. Then tighten it.

I
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A. Return Spring Pin

Gear backlash

Split the crankcase. Leaving the drive shaft and out-
put shaft assembly in place, measure the backlash be-
tween gears O1 and D1, 02 and D2, O3 and D3, O+ and
D4, O5 and D5, O6 and D6. To measure the backlash,
set a dial gauge against the teeth on one gear, and move
the gear back and forth while holding the other gear
steady. The difference between the highest and the
lowest gauge reading is the amount of backlash. Replace

both gears if the amount of backlash exceeds the service
limit.

Table H59

Standard
0.06~0.23 mm

Gear Backlash

Service Limit

0.3 mm

Drive Sth Gear
Drive 3rd Gear
Drive 4th Gear
Drive 1st Gear
Engine Sprocket
Output 2nd Gear
Qutput Sth Gear
. Output 3rd Gear
. Output 4th Gear
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1 11. Output 1st Gear
12 12. Clutch

Shift fork bending

Visually inspect the shift forks, and replace any fork
that is bent. A bent fork could cause difficulty in shift-
ing or allow the transmission to jump out of gear when
under power.

Shift fork/gear groove wear

Measure the thickness of the ears of each shift fork,
and measure the width of the shift fork grooves on gears
D3/4, OS5, and 06 (for KZ400-C, D3, 04, and 05). If
the thickness of a shift fork ear is under the service limit,
the shift fork must be replaced. If a gear shift fork
groove is worn over the service limit, the gear must be
replaced.

Table H60 Shift Fork Thickness

Standard Service Limit
49 ~50 mm 4.7 mm
Table H61 Gear Shift Fork Groove Width

Standard Service Limit |

505 ~515 mm 5.25 mm




Shift fork guide pin/shift drum groove wear

Measure the diameter of each shift fork guide pin,
and measure the width of each shift drum groove. Re-
place any replaceable guide pin that has worn past the
service limit and any shift fork on which the non-
replaceable guide pin has worn past the service limit. If
ashift drum groove is worn past the service limit, replace
the shift drum.

Table H62  Shift Fork Guide Pin Diameter

Standard Service Limit

on Shift Drum | 7.985~8.000 mm 7.93 mm

7.9~8.0 mm 7.85 mm

on Shift Rod

Table H63  Shift Drum Groove Width
[ standard [ Service Limit__|
[ 805~820mm | 825mm |

Gear dog, gear dog hole, gear dog recess damage

Visually inspect the gear dogs, gear dog holes, and
gear dog recesses. Replace any gears that have damaged,
or unevenly or excessively worn dogs, dog holes, or dog
recesses.

Gear/shaft wear
Measure the diameter of each shaft and bush with a
micrometer, and measure the inside diameter of each
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gear listed below. Find the difference between the two
readings to figure clearance, and replace any gear with
clearance exceeding the service limit.

Table H64  Gear/Shaft, Gear/Bush Clearance

Gear Standard Service Limit
o1 0.027~0.061 mm | 0.16 mm
02,03, D5,04

and D6 of

KZ400-B, D4 of 0.020~0.062 mm | 0.16 mm
KZ400-C

Shaft/needle bearing outer race wear

Measure the diameter of the drive and output shafts
where it passes through the needle bearing. Replace
the shaft if the diameter is less than the service limit.
Measure the inside diameter of the needle bearing outer
race with a cylinder gauge. Replace the needle bearing
outer race if the diameter exceeds the service limit.
When replacing the shaft and/or needle bearing outer
race, replace the needle bearing also.

Table H65  Shaft, Needle Bearing Outer Race Wear

Standard Service Limit
Shaft 19.980~19.993 mm | 19.96 mm
Outer Race | 25.007~25.020 mm | 25.04 mm

Ball bearing, needle bearing wear, damage

Check the ball bearing and needle bearing (Pg. 189).
If there is any doubt as to the condition of either
bearing, replace it.
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KICKSTARTER

Kickstarter construction is shown in Fig. H94. The
kick gear is connected to the primary sprocket on the
crankshaft through the output shaft 1st gear, drive shaft
1st gear, clutch housing sprocket, and primary chain.

The kick gear 6, constructed with a ratchet on one
side, is always meshed with the output shaft 1st gear and
turns freely anytime the output shaft is turning. The
ratchet gear 5', mounted on the splined portion of
the kick shaft @, always turns with the kick shaft and
can be moved sidewise on the shaft. A spring 4 presses
on the ratchet gear in the direction of the kick gear,
but, when the kick pedal (0 is not being operated, an
arm on the ratchet gear is caught on the stop il , which
prevents the ratchet gear from meshing with the ratchet
on the kick gear.

When the kick pedal is operated, the ratchet gear arm
is free from the stop and the ratchet gear then meshes
with the kick gear ratchet rotating the kick gear. The
gear train of the kickstarter system then cranks the
engine. As the engine starts, the primary sprocket
through the gear train turns the kick gear. But, since the
kick gear rotates in the direction of arrow “A” as shown
in Fig. H94, the kick gear ratchet doesn’t catch on the
ratchet gear.

When the kick pedal is released, the kick shaft is turn-
ed by the return spring returning the Kick pedal to its
original position. At the same time the ratchet gear arm
rides up on the stop, breaking away from the Kick gear.
The kick gear now turns freely.

If the kick pedal return spring weakens or breaks, the
kick pedal will not return completely or at all, and the
kick gear and ratchet gear will stay partially meshed,
making noise while the engine is running. Kick mecha-
nism noise may also result when the kick gear, collar, or
kick shaft becomes worn.

If the ratchet gear or the ratchet on the kick gear is
worn or damaged, the kick gear will slip, and it will not
be possible to kickstart the engine.

Kickstarter

Kick gear, shaft wear
Measure the inside diameter of the kick gear, and re-
place the gear if the diameter is over the service limit.
Visually inspect the ratchet portion of the kick gear. If
there is any kind of damage, replace the Kick gear.
Measure the kick shaft diameter at the kick gear, and
replace it if it is under the service limit.

Table H66

Standard
20,000 ~20.021 mm

Kick Gear Inside Diameter

Service Limit
20.07 mm

Table H67 Kick Shaft Diameter at Kick Gear

Standard
19960 ~ 19979 mm

Service Limit
19.93 mm

Bolt

Circlip
Spring Seat
Spring
Ratchet Gear
Kick Gear
Bushing

Kick Spring
Kick Shaft
Kick Pedal
Ratchet Gear Arm Stop
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ENGINE LUBRICATION

The engine lubrication system includes the oil screen,
engine oil pump, oil filter, oil bypass valve, oil pressure
relief valve, and oil passages. An oil breather keeps
crankcase pressure variations to a minimum and reduces
emissions by recirculating blowby gases. The discussion
here concerns how these parts work together, and how
the oil reaches the various parts of the engine. Details
on the relief valve, engine oil pump, oil screen, oil filter,
and oil breather are given in the sections (Pgs. 187~189)
following engine lubrication.

Since the engine lubrication system is a wet sump
type, there is always supply of oil in the crankcase at
the bottom of the engine. The oil is drawn through the
wire screen into the oil pump as the pump rotors turn.
The pump is driven by a gear attached to the rear of the
clutch housing. The screen removes any metal particles
and other foreign matter which could damage the oil
pump. From the pump the oil passes through the oil
filter element for filtration. If the element is badly
clogged, slowing the flow of oil through it, oil bypasses
the element through a bypass valve in the oil filter
mounting bolt. After passing through the filter, the oil
branches into four lubrication routes.

One of these routes is to the crankshaft main bear-
ings, then to the connecting rod journals and to the
starter clutch sprocket. The cylinder walls, pistons, and
piston pins are lubricated by splash from the spinning
crankshaft. The oil then drops and collects at the bot-
tom of the crankcase to be used again.

The second route for filtered oil is to the balancer
mechanism shafts. After lubricating the shafts, the oil
drops and collects at the bottom of the crankcase.

The third route for filtered oil is through the oil
pipe, up to the top of the cylinder head. The oil lubri-
cates the camshaft journals, camshaft cams, and valve
guides. After lubricating each camshaft journal and each
cam surface, the oil drops through the camshaft chain
opening back to the bottom of the crankcase.

The oil pump also feeds filtered oil to the transmis-
sion. It exits from the oil passage at the needle bearing
of the drive shaft. Finally the oil drops down into the
bottom of the crankcase after lubricating the bearings
and transmission gears.

Both the oil pressure switch (KZ400-B) and the oil
pressure relief valve are important for maintaining a
constant oil pressure. The oil pressure switch, mounted
on the upper part of the crankcase, checks on the oil
pressure in the main oil passage and lights the oil pres-
sure warning light if the pressure falls below a safe level.
If the oil pressure is insufficient, the oil pump is worn
or malfunctioning or there is an insufficient oil supply
to the pump. On the other hand, if the oil pressure
becomes excessive, such as when the engine is first start-
ed (especially in cold weather), the relief valve reduces
the oil pressure. The relicf valve opens whenever a pres-
sure of 5.2 kg/cm? (74 psi) is exerted on the valve
spring.

Oil pressure measurement
To inspect the relief valve operation, check the o:l
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NOTE: If the engine is warmed up already, begin by
measuring the oil pressure at the normal operating
temperature.

The engine must be stopped. Remove the oil pres-
sure switch from the right side of the crankcase, and
connect the oil pressure gauge and adapter (special tools)
in its place to measure oil pressure. Use a part of

the adapter to connect the long-hex-head bolt and the
gauge.

NOTE: If oil pressure of KZ400-C engine is to be
measured, remove the fitting banjo bolt from the crank-
case and install the long-hex-head bolt which is used to
mount the oil pressure indicator switch on KZ400-B.

A. Oil Pressure Gauge (57001-164)
B. Part of Adapter
C. Long-hex-head bolt

Start the engine, and note the oil pressure while run-
ning the engine at various speeds. A normal relief valve
keeps the maximum oil pressure between the values in
Table H68. If the oil pressure exceeds 6.0 kg/cm (85
psi) by very much, the relief valve is stuck at its closed
position. If the oil pressure is much lower than 4.4
kg/cm? (63 psi) at more than 4,000 rpm, the relief valve
may be stuck open, or there may be other damage in the
lubrication system.

Table H68  Relief Valve Opening Pressure
Standard

4l
44 6.0 kg/cm? (63 ~85 psi)

pressure with the engine cold (about room
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Engine Lubrication System 9) 6 7 8 10 HA7
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Warm up the engine, and measure the oil pressure at
the normal operating temperature.

Run the engine at the specified speed (Table H69)
and read the oil pressure gauge.

Table H69  Oil Pressure
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specified value with the engine running at the specified

speed, the oil pressure switch is defective, and must be
replaced.

Table H70  Oil Pressure Switch Inspection

[ oir Pressure 4,000 rpm, 90°C (194°F) |

Meter Engine Speed Oil Pressure Switch

More than 2.0 kgfcm? (28 psi)

If the oil pressure is significantly below the standard
pressure when the oil temperature is at or below 90°C
(194°F), inspect the engine oil pump and relief valve.
If the pump and relief valve are not at fault, inspect the
rest of the lubrication system.

Oil pressure switch inspection

The switch should turn on the warning light whenever
the ignition switch is on with the engine not running.

If the light does not go on, disconnect the switch
lead. Connect the positive lead of a 20V DC range volt*
meter to the switch lead and ground the voltmeter nega-
tive lead to the engine. Turn the ignition switch to the
“ON" position, and read the voltmeter. If the voltmeter
does not indicate battery voltage, the trouble is either
defective wiring or a burned-out indicator bulb.

ON (ohmmeter reads
zero ohms)

OFF (Ohmmeter
reads infinity)

Stopped
x19

More than idle rpm

NOTE: Oil pressure is low when engine speed is low,
so the oil pressure warning light may flicker on or come
on at idle. However, this does not indicate trouble if
the light goes out when engine speed is increased.

Relief Valve
Relief valve inspection

Check to see if the steel ball inside the valve slides
smoothly when pushing it in with a wooden or other
soft rod, and see if it comes back to its seat by valve
spring pressure.
NOTE: Inspect the valve in its assembled state. Dis-
assembly and assembly may change the valve perform-
ance.

A. Switch Lead

If the voltmeter does indicate battery voltage, then
the oil pressure switch may be defective. Use an ohm-
meter to check for continuity between the switch ter-
minal and the switch body. With the switch lead dis-
connected, and the engine stopped, any reading other
than zero ohms indicates that the switch is at fault.

The switch should turn off the warning light when-
ever the engine is running faster than the specified
speed. If the light stays on, stop the engine immediate-
ly, disconnect the lead from the switch, and connect the
ohmmeter between the switch terminal and the engine
(chassis ground). The meter should read zero ohms
when the engine is off any infinity when the engine is
running above the specified speed (Table H70). If the
meter reads zero ohms when the engine is running at
the specified speed, stop the engine and measure the ol
pressure (Pg. 185). If the oil pressure is more than the

A. Steel Ball

If any rough spots are found during the above in-
spection, wash the valve clean with a high flash-point
solvent and blow out any foreign particles that may be
in the valve with compressed air.

If cleaning does not solve the problem, replace the
relief valve as an assembly. The relief valve is precision
made with no allowance for replacement of individual
parts.

Engine Oil Pump

The oil pump, installed in the right side of the crank-
case, is a simple trochoid type with an outer and an
inner rotor. The gear on the pump is driven in direct
proportion to engine rpm by a gear attached to the rear
of the clutch housing.

If the oil pump becomes worn, it may no longer be
able to supply oil to lubricate the engine adequately.
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Outer rotor/inner rotor clearance

Measure the clearance between the outer rotor and
inner rotor with a thickness gauge. If the clearance
exceeds the service limit, replace the oil pump assembly.

A. Quter Rotor B. Inner Rotor

Table H71  OQOuter Rotor/Inner Rotor Clearance
Standard Service Limit

L under 0.15 mm 0.27T mm

Outer rotor/pump body clearance

Measure the clearance between the outer rotor and
the pump body with a thickness gauge. If the clearance
exceeds the service limit, replace the oil pump assembly.
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A. Outer Rotor

B. Pump Body

Table H72  Outer Rotor/Pump Body Clearance
Standard
0.10~0.18 mm

Service Limit
0.25 mm

Rotor side clearance

Lay a straightedge on the oil pump body, and meas-
ure the clearance between the straightedge and the
rotors with a thickness gauge. If the clearance exceeds
the service limit, replace the oil pump assembly,

Table H73 Rotor Side Clearance
= |
Standard Service Limit
[ 0.04~0.10 mm 0.15 mm
Oil Screen

The oil screen, installed in the lower part of the
crankcase, removes any metal particles and other foreign
matter which could damage the oil pump.

When the crankcase is split, remove the oil screen,
and clean any metal particles and other dirt out of the
screen. If the oil screen is damaged, replace it with a
NEw one.

A. Qil Screen Cover

B. Oil Screen

Oil Filter

The oil filter, located in the lower part of the crank-
case, removes impurities from the oil.

As the filter element becomes dirt and clogged, its
filtering efficiency is impaired. If it becomes so clogged
that it seriously impedes oil flow, a pressure-activated
bypass valve in the oil filter mounting bolt opens so that
sufficient oil will still reach the parts of the engine need-
ing lubrication. When the filter becomes clogged such
that the oil pressure difference between the inlet and
outlet for the filter reaches a certain pressure, the oil on
the inlet side pushing on the valve spring opens the valve,
allowing oil to flow to the oil passage, bypassing the
filter.




Oil Filter

H105)

1. Grommet 6. Washer

2. Ol Filter Element 7. Spring

3. Pin 8. Oring

4. Bypass Valve Spring 9. Oring

s. Bypass Valve Steel 10. Mounting Bolt
Ball 11. Oil Filter Cover

Never neglect the oil filter, or else metal particles or
other foreign matter in the oil could reach the crank-
shaft and transmission, accelerating wear and shortening
engine life

Replace the filter element in accordance with the
Periodic Maintenance Chart (Pg. 10) since it becomes
clogged with metal filings from the engine and transmis-
sion especially during break-in. After break-in, replace
the element at every other oil change. When the filter is
removed for element replacement, wash the rest of the
filter parts in a high flash-point solvent and check the
condition of the O rings. If they are worn or deterio-
rated, replace them to avoid oil leakage.

Oil Breather

The oil breather is located on the top of the cylinder
head cover. The underside of the breather opens to the
crankcase, while the upper part connects through the
breather hose to the air cleaner. Its function is to
minimize crankcase pressure variations caused by crank-
shaft and piston movement and to recycle blowby gas.

Gas blowby is the combustion chamber gas escaping
past the rings into the crankcase. A small amount is
unavoidable, but gas blowby increases as cylinder wall
and piston ring wear progresses. If not efficiently re-
moved, blowby gas will seriously contaminated the
engine oil
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Recycling blowby gas means more efficient combus-
tion, but the oil mist resulting from transmission gear
movement must first be removed. The mixture of
blowby gas and oil mist passes through a maze in the
breather, which separates most of the oil from the gas.
The oil which is separated from the gas returns to the
bottom of the crankcase. The gas is drawn through the
breather hose into the air cleaner housing, and is drawn
through the carburetors into the engine.

If the breather hose or the parts inside the breather
become clogged, pressure may build up in the crankcase
and cause oil leaks.

BALL, NEEDLE BEARINGS
Ball bearing wear, damage

Since the ball bearings are made to extremely close
tolerances, the wear must be judged by feel rather than
by measurement.

Clean each bearing in a high flash-point solvent, dry
it (do not spin it while it is dry), and oil it. Spin it by
hand to check its condition. If it is noisy, does not spin
smoothly, or has any rough spots, replace it.

Needle bearing wear, damage

The rollers in the needle bearings wear so little that
the wear is difficult to measure. Instead, inspect the
bearings for abrasion, color change, or other damage. If
there is any doubt as to the condition of either bearing,
replace it.

OIL SEALS

The crankshaft oil seal in the right engine cover forms
a seal between the crank chamber and the contact
breaker point cavity. If this seal is damaged, oil will
leak into the contact breaker point cavity, and foul
the contact breaker points. Any damaged, hardened,
or otherwise defective oil seal will allow oil to leak.

0il seal damage

Inspect the oil seals, and replace any if the lips are
misshapen, discolored (indicating the rubber has dete-
riorated), hardened, or otherwise damaged. Since an oil
seal is nearly always damaged on removal, any removed
oil seals must be replaced. When pressing in an oil seal
which is marked, press it in with the mark facing out.
Press the seal in so that the face of the seal is level with
the surface of its hole.

MUFFLERS

The mufflers reduce exhaust noise and conduct the
exhaust gases back away from the rider while keeping
power loss to a minimum. If much carbon is built up
inside the mufflers, exhaust efficiency is reduced, which
lowers the engine power output.

If there is any exhaust leakage where the mufflers
connect to the cylinder head, or if the gaskets appear
damaged, replace the gaskets. If either muffler is badly
damaged, dented, cracked or rusted, replace it with a
new one.
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