
SERVICE MANUAL Jet Ski (JF650 & JS650SX)

JET SKI
JF650 (X-2) AND JS650SX

NOTE: Metric fasteners are used throughout vehicle.

•

Generai
Engine Make Own
Engine TVpe Two-Stroke;

Water-Cooled
Number of Cylinders 2
Bore 76 mm

(3.0 in.)
Stroke 70 mm

(2.75 in.)
Displacement 635 cc

(38.7 cu. in.)
Compression Ratio 7.2:1
Engine Lubrication , . Oil Iiyection
Engine Oil Recommendation Kawasaki Jet Ski

or Two-Stroke;
BIA Certified TC-W

Ibne-Up
Engine Idle Speed 1150-1350 rpm
Spark Plug:

NGK B7ES
Champion N4G
Electrode Gap 0.7-0.8 mm

(0.027-0.031 in.)
Ignition:

Type ...CDI
Timing 17*> BTDC @ 6000 rpm

Carburetor:
Make Keihin
Model CDK34 Diaphragm
Bore Size 28 mm

(1.1 in.)

Sizes—Ciearances
Cylinder Bore 76.050-76.065 mm

(2.9941-2.9947 in.)
Service Limit '. 76.10

(2.996 in.)
Piston Diameter Measured

18 mm (0.7 in.) from Skirt
Bottom and 90*̂  to Pin Bore 75.961-75.976 mm

(2.990-2.991 in.)
Service limit 75.81 mm

(2.985 in.)
Piston-to-Cylinder Wall Clearance:

JF650 0.074-0.104 mm
(0.0029-0.0041 in.)

JS650SX 0.074-0.084 mm
(0.0029-0.0033 in.)

Piston Ring End Gap 0.2-0.4 mm
(0.008-0.016 in.)

Service limit 0.7 mm
(0.027 in.)

Maximum Cylinder Head Warp 0.05 mm
(0.002 in.)

^Connecting Rod Radial Clearance 0.045-0.055 mm
(0.0018-0.0022 in.)

Service limit 0.11 mm
(0.004 in.)

Connecting Rod Side Clearance 0.45-0.55 mm
(0.018-0.022 in.)

Sizes—Clearances (Cont.)
Service limit 0.8 mm

(0.031 in.)
Maximum Connecting Rod Bend or

Twist Measured Over a 100 mm
(3.9 in.) Length 0.2 mm

(0.008 in.)
Maximum Crankshaft Runout at

Main Bearing Journal 0.10 mm
(0.004 in.)

Capacities
Fuel Tknk:
JF650 16 L

(4.2 gal.)
JS650SX 17.5 L

(4,6 gal.)
Engine Oil Iknk:
JF650 2.7 L

(0.71 gal.)
JS650SX 2.8 L

(0.74 gal.)
Tightening Torques
Carburetor Mounting Nuts 7.8 N m

(69 in.-lba)
Cylinder Head Nuts:

JF650 25 N m
(18 ft.-lbs.)

JS650SX 23 N-m
(17 ft.-lbs.)

Cylinder Block Nuts 34 N m
(25 ft.-lbs.)

Crankcase Cap Screws:
6 mm 7.8 N m

(69 in.-lbs.)
8 mm. 25 N-m

(18 ft.-lbs.)
Engine-to-Engine Mounting Plate

Cap Screws:
JF650 23 N-m

(17 ft.-lbs.)
JS650SX 36 N m

(26 ft.-lbs.)
Engine Mounting Cap Screws 36 N m

(26 ft.-lbs.)
Engine Drive Flange:

JF650 98 N m
(72 ft.-lbs.)

JS650SX 27 N-m
(20 ft.-lbs.)

Drive Shaft Drive Flange:
JF650 98 N-m

(72 ft.-lbs.)
JS650SX 27 N-m

(20 ft.-lbs.)
Drive Shaft Bearing Housing 22 N-m

(16 ft.-lbs.)
Jet Pump Mounting Cap Screws 25 N-m

(18 ft.-lbs.)
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Tightening Torques (Cont.)
Jet Pump Impeller. 98 N-m

(72 ft.-lbs.)
Flywheel Cap Screw:

JF650 69 N m
(51 ft.-lbs.)

JS650SX .98 N m
(72 ft.-lbs.)

Spark Plug 27 N-m
(20 ft.-lbs.)

Standard Fasteners:
5 mm 3.4-4.9 N-m

(30-43 in.-lbs.)
6 mm 5.9-7.8 N m

(52-69 in.-lbs.)

Tightening Torques (Cont.)
8 mm 14-19 N-m

(10-14 ft.-lbs.)
10 mm 25-39 N m .

(18-29 ft.-lbs.)'
12 mm 44-61 N-m

(32-45 ft.-lbs.)
14 mm 73-98 Nm

(54-72 ft.-lbs.)
16 mm 115-155 N-m

(85-114 ft.-lbs.)
18 mm 165-225 N-m

(121-165 ft.-lbs.)
20 mm 225-325 N-m

(165-239 ft.-lba)

LJUBRiCATION

All Models

The engine is lubricated by oil mixed
with the fuel. All models are equipped
with oil injection. TTie manufacturer
recommends using Kawasaki Jet Ski Oil
or a BIA certified two-stroke TC-W
engine oil. During break-in (first five
hours or three tankfuls) of a new or
rebuilt engine, mix fuel with oil in fuel
tank at a ratio of 40:1. Switch to straight
fuel in fuel tank at the completion of
the break-in period. Manufacturer rec-
ommends regular or no-lead automotive
gasoline having a minimum octane
rating of 87. Gasoline and oil should be
thoroughly mixed in fuel tank when
used during break-in period.

Lubricate all cables, linkage and
pivots with WD-40 or Bel-Ray 6 in 1
every 25 hours or more frequent if
needed.

Fig, JSS-i—Vlaw Idantmaa location of choka hmr
(L) on JF650 modela.

FUEL SYSTEM

Ail Modeis

CAEBURETOE. A Keihin type
CDK34 diaphragm carburetor is used on
all models. Carburetor choke plate is ac-
tuated by choke lever (L—Fig. JS3-1) on
JF650 models and by choke knob (K—
Fig. JS3-2) on JS650SX models via a
cable and linkage.

Initial setting of low speed mixture
needle (L—Fig. JS3-3) is one turn out
from a lightly seated position on all
models. Initial setting of high speed mix-
ture needle (H) is 5/8 turn out from a
lightly seated position on all models.
Final carburetor ac^ustments must be
made with engine at normal operating
temperature and running. Clockwise
rotation of either needle leans the mix-
ture. Ac^ust low speed mixture needle
(L) until smooth acceleration from the
idle position is noted. After adljusting
low speed mixture needle, a<yust idle
speed screw (I—Fig. JS3-4) until engine
idle speed is approximately 1150-1350
rpm with throttle lever completely
released. Tb acUust high speed fuel:air
mixture, the engine spark plugs must be
removed and insulator tip color noted.

NOTE: Maktt sure that fuel tank contains
straight fuel.

Make sure cooling system will receive
an adequate supply of water, then
operate and sustain engine at wide-

Flg. JS3'2—Vlaw Idantmaa
location of choka knob (K)
and fual aalactor vahm (V) on

JS6S0SX modala.

open throttle for a suitable test period.
Stop the engine with throttle in wide-
open position. Remove spark plugs and
note insulator tip color. Normal in-
sulator tip color is brown to light tan.
If insulator tip appears to be light tan
to white in color, then mixture is too
lean and high speed mixture needle
(H—Fig. JS3-3) should be rotated out-

Flg. J$3'3—Vlaw Idantmaa location of low apaad
mixtura naadia (L) and high apaad mixtura naa-
dia (H). Bamova four comar acrawa (S) and
withdraw covar (C) to aarvica ragulating
diaphragm or check Inlet neadia valva lavar (L—

Fig, JS3'5) aatting.

Fig. ^3^—Vlaw Idantmaa location of Idia apaad
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ward (counterclockwise) ^̂  turn to
richen mixture. If insulator tip appears
to be dark brown to black in color, then

fcmixture is too rich and high speed mix-
'ture needle (H) should be rotated in-
ward (clockwise) ^ turn to lean mix-
ture. Clean, regap and reinstall spark
plugs and continue test procedure un-
til spark plug insulator tip is a normal
color.

Carburetor regulating diaphragm can
be serviced after removing four cover
screws (S) and withdrawing cover (C).
Inspect diaphragm for damage and
renew if needed. Install diaphragm with
a new gasket between diaphragm and
cover.

Inlet needle valve lever (L—Fig. JS3-5)
should be 1-2 mm (0.04-0.08 in.) below
surface of carburetor housing when
needle valve is seated as shown in Fig.
JS3-5. If lever must be at^usted, push
down on lever immediately above spring
to collapse the spring, then bend the
end which contacts needle valve.

EEED VALVES. A vee type reed
valve assembly is located between the
intake manifold and crankcase for each
cylinder. Remove intake manifold for ac-
cess to reed valve assemblies.

Renew reeds if petals are broken,
cracked, warped or bent. Do not at-
tempt to bend or straighten reeds. Reed

Jet Ski (JF650 & JS650SX)

(0.04 - 0.08 i n . )

Fig. JS3-^^lntat naadia vahm lavr (L) ahould ba
1-2 mm (0,04-0.0$ In,) balow aurflaca ofcarburator

houaing whan naadia valva la aaatad.

Fig, JS3-$'^Bxplodadvlwwof
fual pump aaaambly.
1. Base
2. Gasket
3. Diaphragm
4. Check valve
5. Body
6. Check valve
7. Diaphragm
8. Gasket
9. Cover

seating surface on reed blocks should be
smooth and flat. Maximum allowable
reed petal stand open is 0.2 mm (0.008
in.). Install reed valve assemblies into
crankcase intakes with small hole in
reed valve holder on bottom.

FUEL PUMP. A diaphragm type fuel
pump assembly (F—Fig. JS3-7) is used
on aU models. Refer to Fig. JS3-8 for an
exploded view of fuel pump assembly.
Alternating pressure and vacuum pulsa-
tions in the crankcase actuates the
diaphragms and check valves in the
pump. Fuel pump assembly uses reed
valve type check valves.

With reference to Fig. JS3-8,
disassemble fuel pump assembly. In-
spect body (5), diaphra^ns (3 and 7) and
check valves (4 and 6) for damage and
renew if needed. Renew gaskets (2 and
8) during reassembly. Reassemble com-
ponents, then securely and evenly
tighten cover (9) retaining screws.

FUEL TANK AND FUEL FIETEE. A
fuel strainer is attached on the bottom
of the '*0N'* fuel tank pickup line and
on the bottom of the "RES'* fuel tank
pickup line. The pickup lines are con-
tained within fuel tank pickup assembly

(P-Fig. JS3-10). On JS650SX models, an
inline sediment bowl (I) is used to pre-
vent entrance of water into fuel tank.
Occasionally or if water is noted,
unscrew ring nut (N) and withdraw cup
(C) with sealing ring from base. Clean
cup with a suitable cleaning solution.
Renew sealing ring and securely tighten
nut (N) during installation of cup (C). On
all models, after every 25 hours of
operation or more frequent if needed,
fuel tank strainers (S—Fig. JS3-11)

Fig. JS3-11—VI0W Idantlflea fuel tank atralnara (S),
Baaarva "BES" la longaat pickup Hna,

Fig, JS3-7—Vl0wklantmaa fuel pump aaaambfy(F)
uaad on all modala. Bamova two acrawa (S) to
withdraw fual pump aaaambly from mounting

brnckat (B),

Fig, J$3-10—Blng nut (B) aacuraa pickup
aaaambly (P) In fual tank. On J$$508X modala, a
aadlmant bowl aaaambly (1) la uaad, Unacrawring

nut (N) to wmtdraw cup (C) with aaallng ring.

Flg,JS3'13—Botamk>i^muta(H)upordowncabla
houaing and aanaadad to adjumthroWakivrfraa
play, Modal JF650 la ahown, Throttla cabia on

Hiodal JSesoSX la mutad from tha bottom.
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should be cleaned. Unscrew ring nut
(R—Fig. JS3-10) and withdraw pickup
assembly (P). Clean strainers (S—Fig.
JS3-11) with a suitable cleaning solution
and a soft-bristled brush if needed.
Renew sealing ring and securely tighten
nut (R—Fig. JS3-10) during installation
of pickup assembly (P).

THROTTLE LEVEE FREE PLAY.
Throttle lever should have a small
amount of free play prior to activating
carburetor throttle shaft when throttle
lever is in released position. Tb ac^ust,
rotate locknuts (N—Fig. JS3-13) up or
down cable housing end as needed un-
til a small amount of free play is noted.
Tighten locknuts (N) to retain ad-
justment.

FLAME ARRESTOR. A flame ar-
restor is located beneath cover (C—Fig.
JS3-15). Every 25 hours or more fre-
quent if needed, remove two cap screws
(S) and withdraw cover and flame ar-
restor. Inspect flame arrestor for con-
tamination and use clean compressed
air to blow clean. Renew flame arrestor
if damage is noted. Install flame arrestor
while making sure gasket is located
beneath flame arrestor. Apply Loctite
Lock N*Seal or a suitable equivalent on
threads of the two cap screws (S) retain-
ing cover (C) and securely tighten.

OIL INJECTION

All Models

BLEEDING PUMP. Tb bleed trapped
air from oil supply line or pump, first
make sure vehicle is level and oil tank
isfuU.

Remove bypass hose (H—Fig. JS3-30)
from fitting (F) on cylinder head and ex-
haust pipe. Refer to Fig. JS3-31. Connect
a short piece of a suitable sized hose to
fitting on cylinder head and exhaust
pipe, then connect hose ends to a tee

adapter. Use a suitable sized hose and
an adapter and connect a supplemen-
tal water supply to tee adapter.

NOTE: Whon using a supplemental water
supply, do not turn on water until engine Is
ready to be started as exhaust flooding
could occur. Operate engine only at low rpm
or during a test, do not exceed recommend-
ed hlgii rpm and oniy operate for a short
period of time.

Place a container under oil pump (P—
Fig. JS3-17). Open oil pump air bleed
screw (B) two or three turns to allow oil
to seep out around screw threads. After
no air bubbles are noticed, close air
bleed screw (B).

Start e n ^ e , then turn on supplemen-
tal water supply. Adjust water pressure
to where a small amount of water is be-
ing discharged out bypass outlet on side
of huD. Note transparent outlet hose (T).
Allow engine to idle until no air bubbles
are noted in transparent outlet hose (T).

Turn off supplemental water supply
and stop engine.

NOTE: Make sure engine is not operated
without a supply of water longer than 10-15
seconds or damage to engine and/or ex-
haust components could rasult.

OIL PUMP OUTPUT. Connect a sup-
plemental water supply as previously
outlined under BLEEDING PUMP

NOTE: A fuei:oil mixture of 40:1 must be
suppiied to engine during test.

Disconnect transparent outlet hose
(T—Fig. JS3-17) from engine inlet fitting.
Route end of transparent outlet hose (T)
into a suitable measuring container.
Connect a tachometer to engine. Start
engine, then turn on supplemental
water supply and properly ac^ust water
flow. Accelerate engine to 6000 rpm and
maintain for one minute. After one
minute, note amount of oil in measur-

ing container. Allow engine to return to
idle position, then turn off supplemen-
tal water supply and stop engine.

NOTE: if oil pump output test must be ^
reperformed, allow engine to Idie for a short
period with suppiementai water suppiy cir-
culating through cooling system. Do not
sustain engine at a high rpm for an extend-
ed period when not operated under a load
and do not exceed the recommended
testing rpm of 6000.

Oil pump can be considered satisfac-
tory if measured oil is within the range
of 5.9-7.2 mL (0.20-0.24 oz.). If oil pump
output is not within the recommended
range, then oil pump must be renewed.

IGNITION

All Models

Fig J83-1S-^Bemova two cap acrawa (8) to
withdraw covar (C) and flama arraator.

Fig. JS3-17^Vlaw Idantmaa oil Injection pump
aaaambly (P), air bleed acraw (B) and trmnaparant

outlat hoae (T),

AU models are equipped with a
simultaneous capacitor discharge igni-
tion system. The ignition timing is elec-
tronically advanced as the magneto base
plate is fixed. Ignition timing should not
require adjustment, after first being cor-
rectly set, unless magneto base plate is
moved or an ignition component is
renewed.

IGNITION TIMING. Ignition timing f
should be 17 degrees or 2.0 mm (0.08
in.) before top dead center (BTDC) at
6000 rpm on all models. Ignition timing
can be checked dynamically using a
suitable power timing light. Remove
plug (G—Fig. JS3-19) from flywheel
cover (C).

Remove bypass hose (H-Fig. JS3-30)
from fitting (F) on cylinder head and ex-
haust pipe. Refer to Fig. JS3-31. Connect
a short piece of a suitable sized hose to
fitting on cylinder head and exhaust
pipe, then connect hose ends to tee
adapter. Use a suitable sized hose and
an adapter and connect a supplemen-
tal water supply to tee adapter.

NOTE: When using a suppiementai water
supply, do not turn on water until engine Is
ready to be started as exhaust flooding
could occur. Operate engine only at low rpm
or during a test, do not exceed recommend-
ed high rpm and only operate for a short
period of time.

Connect a tachometer to engine. Start
engine, then turn on supplemental
water supply. Ac^ust water pressure to
where a small amount of water is being
discharged out bypass outlet on side of j
hull. Accelerate engine to 6000 rpm.^
R)int timing light so strobe light flashes
into plug opening (O—Fig. JS3-19). Note
if timing mark on flywheel aligns with
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notch (N) in flywheel cover. AUow
engine to return to idle position, then
turn off supplemental water supply and
stop engine.

NOTE: Make sure engine Is not operated
without a supply of water longer than 10-15
seconds or damage to engine and/or ex-
haust components could result.

NOTE: If Ignition timing test must be reper-
fbrmed, allow engine to idle for a short
period with supplemental water supply cir-
culating through cooling system. Do not
sustain engine at a high rpm for an extend-
ed period when not operated under a load
and do not exceed the recommended
testing rpm of 6000.

If ignition timing is incorrect, first
disconnect battery cables from battery
and remove battery from vehicle.
Remove fuel tank hoses> as needed, and
oil tank hose and plug openings to allow
removal of respective tank. Remove fuel
tank and oil tank. Remove oil iryection
pump assembly (P). Remove flywheel
cover (C). Remove flywheel retaining
cap screw then use a suitable puller and
withdraw flywheel. Loosen magneto
base plate screws and rotate base plate
as needed. Tighten magneto base plate
screws, then reinstall flywheel and
tighten retaining cap screw to 69 N m
(51 ft.-lbs.) on JF650 models and 98 N m
(72 ft.-lbs.) on JS650SX models.

Apply a suitable thread locking solu-
tion on threads of flywheel cover retain-
ing screws, then install flywheel cover
(C) with '*0*' ring seal and tighten
screws to 7.8 N m (69 in.-lbs.). Reinstall
oil iiyection pump assembly (P), fuel
tank and oil tank and reconnect hoses.
Reinstall battery and connect battery
cables. Bleed air from oil supply line or
oil iiyection pump as outlined under
BLEEDING PUMP in OIL INJECJnON
section.

Recheck ignition timing. Continue
previously outlined acyustment pro-
cedure until correct ignition timing is
obtained.

If accuracy of timing mark on
flywheel is questioned, then detach
spark plug leads from spark plugs and
ground terminal ends. Disconnect bat-
tery cables from battery and remove
battery from vehicle. Remove fuel tank
hoses, as needed, and oil tank hose and
plug openings to allow removal of
respective tank. Remove fuel tank and
oil tank. Remove oil iryection pump
assembly (P). Remove flywheel cover
(C). Remove number one cylinder (for-
ward cylinder) spark plug. Position a
suitable dial indicator so indicator nee-
dle projects through number one
cylinder spark plug hole. Rotate
flywheel until piston in cylinder is posi-

tioned at TDC. Zero dial indicator face
with needle, then rotate flywheel
clockwise until 2.0 mm (0.08 in.) is read
on dial indicator.

Apply a suitable thread locking solu-
tion on threads of flywheel cover retain-
ing screws, then install flywheel cover
(C) with *'O" ring seal and tighten
screws to 7.8 N m (69 in.-lbs.). Reinstall
oil ii\jection pump assembly (P), fuel
tank and oil tank and reconnect hoses.
Reinstall battery and connect battery
cables.

Note if original mark on flywheel
aligns with notch (N) in flywheel cover.
If not, scribe a new mark on flywheel
in alignment with notch. Remove dial
indicator and reinstall spark plug.
Reconnect spark plug leads.

Bleed air from oil supply line or oil in-
jection pump as outlined under
BLEEDING PUMP in OIL INJECTION
section. Recheck ignition timing as
previously outlined. New scribe mark
should align with notch (N) in flywheel
cover if ignition timing is correct.

TROUBLE-SHOOTING. If ignition
malfunction occurs, use only approved
procedures to prevent damage to the
components. The fuel system should be
checked first to make certain that faul-
ty running is not caused by con-
taminated fuel Make sure malfunction
is not due to spark plugs, wiring or wir-
ing connection failure. TVouble-shoot ig-
nition circuit using a suitable ohmmeter
as follows:

Disconnect battery cables from bat-
tery terminals. On JS650SX models,
remove electric box cover mounting cap
screws and withdraw cover to expose
wire connectors. On JF650 models,
disconnect black/red wire and black
wire at connectors leading to exciter coil
mounted on magneto base plate. On
JS650SX models, disconnect black/
yellow wire and black/red wire at con-
nectors leading to exciter coil mounted
on magneto base plate. Check condition
of exciter coil by attaching a tester lead

to terminal end of each wire leading to
exciter coil. Exciter coU can be con-
sidered satisfactory if resistance reading
is within the limits of 250-380 ohms. Ex-
citer coil is renewable as an assembly
with battery charge coil and magneto
base plate.

To renew magneto base plate
assembly, first remove battery from
vehicle. Remove fuel tank hoses, as
needed, and oil tank hose and plug
openings to allow removal of respective
tank. Remove fuel tank and o:Q tank.
Remove oil ii\jection pump assembly
(P—Fig. JS3-19). Remove flywheel cover
(C). Remove flywheel retaining cap
screw, then use a suitable puller and
withdraw flywheel. Renew magneto
base plate asembly. Align mark (M—Fig.
JS3-20) on magneto base plate with
mark (K) on crankcase, then securely
tighten retaining screws. Install
flywheel and tighiten retaining cap
screw to 69 N m (51 ft.-lbs.) on JF650
models and 98 N m (72 ft.-lbs.) on
JS650SX models.

Apply a suitable thread locking solu-
tion on threads of flywheel cover (C—
Fig. JS3-19) retaining screws, then install

CYLINDER

align mmrk (M) on nmgn^to iMmm ptoto wWtfi nuirflr
(K} on i

Fig. JSS-ig—Vhw
flywh00l cover (C), plug (Q)
and oil Injection pump
M9embly (P). With plug (Q)
removed, notch (N) In
flywheel cover opening (O) le

expoeed. Refier to text.
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flywheel cover with '*0'' ring seal and
tighten screws to 7.8 N m (69 in.-lbs.).
Reinstall oil injection pump assembly
(P), fuel tank and oil tank and reconnect
hosea Reinstall battery and connect bat-
tery cables. Bleed air from oil supply
line and oil iryection pump as outlined
under BLEEDING PUMP in OIL INJEC-
TION section. Recheck and aĉ just igni-

tion timing as previously outlined under
IGNITION TIMING.

Tb check CDI module/ignition coil
assembly on JF650 models, refer to Fig.
JS3-21. Tb check CDI module/ignition
coil assembly on JS650SX models, refer
to Fig. JS3-22. Ignition coil secondary
winding resistance should be 2100-3100
ohms.

^ ^ \ +Tester
\^Lead

-Testers
Lead \

Black
/Red

Black
/White

Black
/Yellow

Black
/Red

A

B

Black
/White

B

\ ^

D
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A

\

N. +Tester
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/Yellow
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c

D

C
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/Yellow

E

D

B

Black

A

A

A
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E

B

D

\

B/R

L

Or

Fig. JSS'21—U9e edjecent
chert end veluee lleted below
to teat CDI module/lgnMon
coll unit on JF$$O modele.

A. Infmite
a 1,000-5,000 ohms
C. 600,000-Infinite ohms
D. 5,000-17,000 ohms

Fig. J$3'22^Uee edjecent
chert end veluee lleted below
to teet CDI module/lgnltlon
coll unit on JS05OSX modele.

A. Infinite
B. Zero ohms
C. 3,000-6,000 ohma
D. Initial: 15,000-25,000 ohms;

Charging capacitor:
50,000-100,000 ohms*

E. 500,000-Infinite ohms*
*If test must be reperformed to
obtain value, a 30 second ^ p
must be existent between tests.

Fig, JS3'2$—Wiring diegrem
typlcel of ell JF650 modele,

1. ^ t t e r y
2. Starter solenoid
3. Starter motor
4. Magneto assy
5. CDI module/ignition

coil assy.
8. Rectifier/regulator
9. Stop switch relay

10. Start switch
11. Stop switch
a Black
R. Bed
W. White
Y. YeUow

Bl. Blue
Br Brown
Or. Orange

B/R. Black/red
B/W. Black/white
B/Y. Black/yellow

PERSONAL WATER VEHICLE

CHARGING SYSTEM

All Models

All models are equipped with a chaige
coil, rectifier/regulator and battery.
Standard battery has a 19 ampere hour,
12 volt rating on aU models. The charge
coil should produce 38 ac volts when
engine is operated at approximately
3000 rpm. Rectifier/ regulator assembly
should prevent regulated voltage from
exceeding 15 dc volts.

The battery electrolyte level should be
checked periodically and filled to max-
imum level with distilled water if re-
quired. The battery should be removed
from the vehicle and the battery caps
removed when charging. The manufac-
turer recommends charging the battery
at a rate of 1.9 amperes for a period of
10 hours. Do not exceed recommended
charging rate.

NOTE: Mak« sura battery charging araa la
wall vtntllatad.

The chaige coil can be statically tested
using a suitable ohmmeter. Disconnect
battery cables from battery terminals.
On JS650SX models, remove electric box
cover mounting cap screws and
withdraw cover to expose wire connec-
tors. On all models, disconnect two
yellow wires at connectors leading to
charge coil mounted on magneto base
plate. Refer to Fig. JS3-23 for Model
JF650 and Fig. JS3-24 for Model
JS650SX. Check condition of chaise coil
by attaching one tester lead to terminal
end of one yellow wire and attaching
other tester lead to terminal end of re-
maining yellow wire. Resistance read-
ing should be 1.5-2.3 ohms. Check re-
sistance between each charge coil wire
and black wire. Tester should show
0.7-1.3 ohms resistance at each wire.
Charge coil is renewable as an assembly
with ignition exciter coU and magneto
base plate.

To renew magneto base plate
assembly, first remove battery from
vehicle. Remove fuel tank hoses, as
needed, and oil tank hose and plug
openings to allow removal of respective
tank. Remove fuel tank and oil tank.
Remove oil iiyection pump assembly
(P—Fig. JS3-19). Remove flywheel cover
(C). Remove flywheel retaining cap
screw, then use a suitable puller and
withdraw flywheel. Renew magneto
base plate assembly. Align mark (M—
Fig. JS3-20) on magneto base plate with
mark (K) on crankcase, then securely
tighten retaining screws. Install
flywheel and tighten retaining cap
screw to 69 N m (51 ft.-lbs.) on JF650
models and 98 N m (72 ft.-lbs.) on
JS650SX models.
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Apply a suitable thread locking solu-
tion on threads of flywheel cover (C—
Fig. JS3-19) retaining screws, then install
flywheel cover with '*0" ring seal and
tighten screws to 7.8 N m (69 in.-lbs.) Re-
install oil ii\jection pump assembly (P),
fuel tank and oil tank and reconnect
hosea Reinstall battery and connect bat-
tery cables. Bleed air from oil supply
line and oil iiyection pump as outlined
under BLEEDING PUMP in OIL INJEC-
TION section. Recheck and adjust igni-
tion timing as outlined under IGNITION
TIMING in IGNITION section.

Tb check rectifier/regulator assembly,
refer to chart shown in Fig. JS3-26. Ib
check rectifier/regulator during opera-
tion, first make sure battery is fully
charged, charge coil test good and all
wiring is in good condition and all con-
nectors fit tightly or are securely fas-
tened. Attach test leads of a suitable
voltmeter directly on battery terminals.

Remove bypass hose (H-Fig. JS3-30)
from fitting (F) on cylinder head and ex-
haust pipe. Refer to Fig. JS3-31. Connect
a short piece of a suitable sized hose to
fitting on cylinder head and exhaust
pipe, then connect hose ends to a tee
adapter Use a suitable sized hose and
an adapter and connect a supplemen-
tal water supply to tee adapter.

NOTE: When using a supplamental water
supply, do not turn on water until engine Is
ready to be started as exhaust flooding
could occur. Operate engine oniy at low rpm
or during a test, do not exceed recommend-
ed high rpm and only operate for a short
period of time.

Start engine, then turn on supplemen-
tal water supply. Ac ĵust water pressure
to where a small amount of water is be-
ing discharged out bypass outlet on side
of hull. Accelerate engine while observ-
ing voltmeter. The voltmeter should
show approximately 15 dc volts. Allow
engine to return to idle position then
turn off supplemental water supply and
stop engine.

NOTE: Make sure engine Is not operated
without a suppiy of water longer than 10-15
seconds or damage to engine and/or ex-
haust components could resuit.

Jet Ski (JF650 & JS650SX)

(W-Fig. JS3-29) is kept clean. Inspect
all hoses periodically for cracks, kinks
or any other damage and renew if need-
ed. The cooling system should be
flushed out after each operating period
when the vehicle is used in con-
taminated or salt water. The cooling
system should be flushed out prior to
extended periods of storage and prior to
usage after extended periods of storage.

Tb flush the cooling system, remove
l^ypass hose (H—Fig. JS3-30) from fitting

Fig, JS3-29-^Jet pump weterlnteke grill (W)muet
be kept cleen of ell fomign debrle.

Fig. J$3'24^WMng diegrem
typlcel of ell JS6S0$X

modele,
1. Battery
2. Starter solenoid
3. Starter motor
4. Magneto assy.
5. CDI module/ignition

coil assy.
8. Rectifier/regulator

10. Start switch
11. Stop switch
B. Black
R. Red
W. White
Y. YeUow

Bl. Blue
Or. Orange

B/R. Black/red
B/Y. Black/yeUow

Fig. JS3'26—Uee edjecent
chert end veluee lleted below
to teet condition of rec-

tMe&nguMor eeeembly.
A. Infinite resistance
B. 1,000-5,000 ohms
C. 2,000-10,000 ohms

\ . +Tester
\^Lead

-TesterV
Lead \

White
(JF650)
Orange
(JS650SX)

Black

Yellow

Yellow

White
(JF650)
Orange
(JS650SX)

\ ^

A

B

B

Black

A

C

C

Yellow

A

A

A

Yellow

A

A

A

COOLING SYSTEM

All Models

AU models are water-cooled. Forced
water is supplied to the engine through
jet pump outlet fitting and directed
through hose (T—Fig. JS3-28) to fitting
on exhaust manifold. As jet pump im-
peller rpm increases, so does water cir-
culation through cooling system.

Make sure jet pump water intake grill

Fig. JS$'28-Vlew Identlflee
let pump cooling system
supply hose (T) end bilge

siphon hose ($),
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(F) on cylinder head and exhaust pipe.
Refer to Fig. JS3-31. Connect a short
piece of a suitable sized hose to fitting
on cylinder head and exhaust pipe, then
connect hose ends to a tee adapter. Use
a suitable sized hose and an adapter and
connect a supplemental water supply to
tee adapter.

NOTE: Do not turn on water until engine
Is ready to be started as exhaust fiooding
could occur. Operate engine only at iow
rpm.

Start engine, then turn on supplemen-
tal water supply. Adjust water pressure
to where a smaU amount of water is be-
ing discharged out bypass outlet on side
of hull. Allow water to circulate through
system for several minutes. Turn off
supplemental water supply. If vehicle is
to be stored for an extended period,
raise rear of vehicle and quickly ac-
celerate engine between idle and one-
quarter throttle a couple of times. This
is to force out all water within exhaust
system, thus preventing damage from
developing contaminates or freezing.

NOTE: Make sure engine Is not operated
without a supply of water ionger than 10-15
seconds or damage to engine and/or ex-
haust components could result.

Fig. JSS-ao—Vlew Identifies bypess hose (H) end
fitting (F) on cylinder heed end sadmmt pipe. Knob
(K) controls operation of weter drein velve vie e

ceble.

WATER DRAIN VALVE

All Models

A reed valve type water drain valve
is mounted on the lower crankcase half.
Water drain valve is provided to allow
crankcase to be easily drained when
contaminated with water. Knob (K—Fig.
JS3-30) is used to operate a control
valve in water drain valve assembly via
a cable. The positioning of the control
valve will allow operation or restrict
operation of reed valve in water drain
valve assembly. Tb drain crankcase of
any water, remove spark plug leads and
properly ground. Pull knob (K) up to
allow operation of reed valve. Crank
engine over with electric starter to ex-
pel water from crankcase. Tb restrict
operation of reed valve, push knob (K)
down to seated position.

ENGINE

All Models

REMOVE AND REINSTALL. Discon-
nect battery cables from battery and
remove battery from vehicle. Remove oil
tank and on Model JF650, remove fuel
tank. Plug all hose and fitting openings.
Remove throttle cable and choke cable
from carburetor. Remove hoses from
carburetor, label if needed and plug
openings. Remove exhaust pipe from ex-
haust manifold. Separate wires at con-
nectors leading to exciter coil and bat-
tery charge coO mounted on magneto
base plate.

Detach spark plug leads, disconnect
starter motor lead and all other elec-
trical wiring that will interfere with
engine removal and label for
reassembly. Remove fuel pump pulse
line from crankcase fitting. Remove
cooling system supply hose (P—Fig.
JS3-32) from fitting on bottom of ex-
haust manifold. Remove four cap screws
(C—Fig. JS3-33) and washers retaining
engine to vehicle hull. Note shims
located under engine mounts and iden-
tify each shim for installation in original
location. Remove any other components
that will interfere with engine removal.
Use a suitable lifting device to hoist
engine assembly from vehicle. Place
etigine asembly on a clean work bench.

TO
SUPPLEMEHTAL
WATER SUPPLY

Adapter

f
Hose

TO FITTING
EXHAUST PIPE

t^TO FITTING
ON CYLINDER HEAD

Fig. J$3-3f—Remo¥e bypess
hose (H—Flg. JSS-^h then
connect componente ee
shown to fitting (F—Flg.
JSS'SO) on cylinder heed end
exfteust pipe to connect e
supplemental weter mspply.

Use a suitable lifting device to hoist
engine assembly into vehicle. Make sure
coupler is located between engine drive
flange and ddve shaft drive flange. In-
stall shims into original locations under
engine mounts. Align cast protrusion
(P—Fig. JS3-34) on flywheel cover with
arrow (A) molded into vehicle hull.
Check for clearance between engine
mounting plate and shims on top of
vehicle hull mounts by attempting to
rock engine with light hand pressure. If
rocking is noted, indicating clearance,
then acyust thickness of shims until
engine wiU not rock on mounts. Apply
Loctite Lock N*Seal or a suitable
equivalent on threads of four e n ^ e re-
taining cap screws (C—Fig. JS3-33) and
tighten cap screws to 36 N*m (26
ft.-lbs.).

Complete reassembly in reverse order
of disassembly. Bleed air from oil sup-
ply Une or oil ii\jection pump as outlin-
ed under BLEEDING PUMP in OIL IN-
JECTION section.

DISASSEMBLY. Remove engine
mounting plate. Remove flame arrestor
assembly, carburetor and spark plugs.
Remove water drain valve cable from
mounting bracket. Remove cylinder

Fig. JS3'32—Vlew Identifying cooling system
supply hose (P) routed from jet pump end bypess

hose (B) routed to fitting In eMe of hull.

Fig. JS^-SS—Englne Is retelned to vehicle hull by
front end rear cap screws (C) on each side of
ertglrm. A lockwaeher artd flat washer Is used on
each cap screw. View Identifies location of water

drain valve (W) on port aide of engine.
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head nuts, then tap cylinder head with
a soft-faced mallet to separate com-
ponents and lift cylinder head off
cylinder block. Remove cylinder block
nuts, then tap cylinder block with a soft-
faced maUet to break loose from top
crankcase half. Carefully withdraw
cylinder block. Rotate crankshaft to
position piston for number one cylinder
(front) at top of stroke. Remove piston
pin retaining clips. Use a suitable piston
pin puller if needed and extract piston
pin. lift piston off connecting rod.
Remove needle bearing from small end
of connecting rod. Keep piston com-
ponents together and place to the side.
Label components *'number one
cylinder'* for reference during
reassembly. Repeat procedure to remove
piston for number two cylinder and
label accordingly.

Remove oil ii\jection pump assembly.
Remove flywheel cover. Hold flywheel
with a suitable tool and rotate engine
drive flange off crankshaft using
Kawasaki tool 57001-1230. Remove elec-
tric starter motor and reduction gear
assembly. Remove cap screw retaining
flywheel, then use a suitable puller and
withdraw flywheel. Note mark (M—Fig.
JS3-20) on magneto base plate that
aligns with mark (K) on crankcase. If
magneto base plate position has been
altered during ignition timing acljust-
ment, then a new mark should be
scribed in magneto base plate to align
with mark (K) on crankcase to ensure
correct position during reassembly.
Remove magneto base plate with igni-
tion components. Remove water drain
valve assembly. Mount crankcase
assembly in an engine holder or suitably
support top of upper crankcase half so
lower crankcase half faces upward.
Remove seven 6 mm cap screws and
washers and eight 8 mm cap screws and
washers securing crankcase halves
together. Use a soft-faced mallet and tap
crankcase halves to separate or pry
halves apart using care not to damatze

mating surfaces. Lift bottom crankcase
half off top crankcase half. Crankshaft
assembly can now be withdrawn from
top crankcase half.

Engine components are now ready for
overhaul as outlined in the appropriate
following paragraphs. Refer to the
foUowing section for assembly pro-
cedure.

ASSEMBOT. Make sure all joint and
gasket surfaces are clean, free from
nicks and burrs and hardened cement
or carbon.

Whenever the engine is disassembled,
it is recommended that all gasket sur-
faces and mating surfaces without
gaskets be carefully checked for nicks,
burrs and warped surfaces which might

Fig. USS-45—Tighten crankcaae cap ecrewe In ee-
quence ehown. Refer to text for tightening torque

apeclflcetlone.

10O
O14

ID13
9O

Fig. JSS-SB—Tighten cylinder head nuts In se-
quence shown. Refer to text for tightening torque

^fll

interfere with a tight seal. Cylinder
head and mating surfaces of crankcase
halves should be checked on a surface
plate and lapped, if necessary, to pro-
vide a smooth surface. Do not remove
any more metal than is necessary.

When assembling engine, first
lubricate all friction surfaces and bear-
ings with engine oil. Apply a high
temperature grease on lip of seala Prop-
erly assemble components on crank-
shaft. Install crankshaft assembly into
top crankcase half. Make sure pin
(5—Fig. JS3-37) in top crankcase half
properly seats in hole in center oil seal
assembly. Wipe mating surfaces of
crankcase halves clean and make sure
surfaces are dry. Apply a coating of
Kawasaki Bond or a suitable form-in-
place gasket compound on crankcase
mating surfaces of bottom crankcase
half. Position bottom crankcase half on-
to top crankcase half. Apply a suitable
thread locking solution on threads of
crankcase halves securing cap screws,
then install the seven 6 mm cap screws
and washers and the eight 8 mm cap
screws and washers. Use tightening se-
quence shown in Fig. JSi}-35 and tighten
6 mm cap screws to 7.8 N m (69 in.-lbs.)
and 8 mm cap screws to 25 N m (18
ft.-lbs.).

Install water drain valve assembly. In-
stall magneto base plate with ignition
components and properly align mark
(M—Fig. JS3-20) on magneto base plate
with mark (K) on crankcase, then
securely tighten retaining screws. InstaU
flywheel and tighten retaining cap
screw to 69 N m (51 ft.-lbs.) on JF650
models and 98 N m (72 ft.-lbs.) on
JS650SX models. Install engine ddve
flange and tighten to 98 N m (72 ft.-lba)
on JF650 models and 27 N m (20 ft.-lba)
on JS650SX models using Kawasaki
57001-276. Apply a suitable thn;ad lock-
ing solution on threads of flywheel
cover retaining screws, then install

14
Fig. JSS-a?—Exploded view
of typical cranimhaft eeeem-
bly ueed on ell models. Pin (S)
le located In top crankcaae

half.
1. Seal
2. Bearing
3. Key
4. Crankshaft A connecting

rod assy.
5. Pin
6. Bearing
7. "O" ring
8. Collar
9. Seal

10. Seal
11. Needle bearing
12. Retaining clip
13. Piston pin
14. Piston rings
16. Piston

Fig, JS3'34—Protruelon (P) on flywfteel cover
must align with errow (A) molded Into vehMe hull.
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flywheel cover with '*0*' ring seal and
tighten screws to 7.8 Nm (69 in.-lbs.).

Rotate crankshaft to position connect-
ing rod for number two cylinder (rear)
at top of stroke. Install needle bearing
in small end of connecting rod and
liberally lubricate with engine oil. Posi-
tion piston assemby on connecting rod
with arrow on piston crown facing
cylinder exhaust port side and lubricate
piston pin bores with engine oil. Use a
suitable tool if needed and instaU piston
pin. Install new piston pin retaining
clips with openings facing top or bottom
of piston. Repeat procedure to install
number one cylinder piston assembly.
Install cylinder block base gasket. Posi-
tion a suitable tool on engine drive
flange to prevent crankshaft rotation.
Use suitable ring compressors and com-
press piston rings. Liberally lubricate
cylinder bores with engine oil. Slide
cylinder block onto top of crankcase
half and remove piston ring compressors
as piston assemblies slide into cylinders.
Use a crisscross pattern and tighten
cylinder block retaining nuts to 34 N m
(25 ft.-lbs.). Install cylinder head gasket
with "UP'* mark facing upward and
*'EX" mark facing exhaust port side of
cylinder block. Install cylinder head and
tighten retaining nuts to 25 N m (18 ft.-
lbs.) on JF650 models and to 23 N m (17
ft.-lbs.) on JS650SX models following
tightening sequence shown in Fig.
JS3-36.

Fig, JS3-39^Expiod0<i view of typical mtectrtc

1. "O" ring
2. Frame head
3. Seal ring
4. Ihb washer
5. Insulator
6. Thrust washer
7. Armature
8. Frame

9. Brush plate holder
10. Brush assy.
11. Thick thrust washer
12. Thinner thrust

washers
13. Seal ring
14. End housing

Complete remainder of assembly by
reversing disassembly procedure.

PISTONS, PINS, RINGS AND
CYLINDERS. Recommended piston
skirt-to-cylinder clearance is 0.074-
0.104 mm (0.0029-0.0041 in.) on JF650
models and 0.074-0.084 mm (0.0029-
0.0033 in.) on JS650SX models. Bore
cylinder to 0.50 mm (0.020 in.) or 1.0
mm (0.040 in.) oversize if measured
piston skirt-to-cylinder clearance is
beyond limit. Piston and piston rings are
available in 0.50 mm (0.020 in.) and 1.0
mm (0.040 in.) oversizes. Inspect
cylinder walls for scoring. If minor scor-
ing is noted, cylinders should be honed
to smooth out cylinder walls.

Recommended piston ring end gap is
0.2-0.4 mm (0.008-0.016 in.) with a serv-
ice limit of 0.7 mm (0.027 in.). Install
piston rings on piston so locating pin
notch in piston ring ends faces top of
piston. Make sure piston rings properly
align with locating pins in ring grooves.

When reassembling, install piston on
connecting rod so arrow on top of piston
faces toward exhaust side of cylinder
after assembly. Install new piston pin re-
taining clips; openings of retaining clips
must face top or bottom of piston. Coat
bearings, pistons, rings and cylinder
bores with engine oil during assembly.

CONNECTING RODS, CRANK-
SHAFT AND BEARINGS. The crank-
shaft assembly should only be dis-
assembled if the necessary tools and ex-
perience are available to service this
type of crankshaft. Connecting rods,
crankpins and crank halves are only
available as a complete crankshaft
assembly.

Maximum crankshaft runout meas-
ured on outer surface of outside main
bearings with crankshaft center main
bearings supported on vee blocks is 0.10
mm (0.004 in.). Connecting rod radial
clearance should be 0.045-0.055 mm
(0.0018-0.0022 in.) with a service limit
of 0.11 mm (0.004 in.). Connecting rod
side clearance should be 0.45-0.55 mm
(0.018-0.022 in.) with a service limit of
0.8 mm (0.031 in.). Maximum allowable
connecting rod bend or twist measured
over a 100 mm (3.9 in.) length is 0.2 mm
(0.008 in.).

ELECTRIC STARTER

All Models

All models are equipped with electric
starter shown in Fig. JS3-39. Dis-
assembly is evident after inspection of
unit and reference to exploded view.
When servicing starter motor, scribe
reference marks across motor frame to
aid in reassembly.

PERSONAL WATER VEHICLE

Starter brushes have a standard
length of 12.5 mm (0.49 in.) and should
be renewed if worn to 6.5 mm (0.26 in.).
Commutator has a standard diameter of
28 mm (1.10 in.) and should be renewed
if worn to a diameter of 27 mm (1.06
in.). During reassembly, apply Loctite
Superflex or a suitable RTV silicone
sealer around frame opening for ter-
minal end of positive brush assembly
and on sealing surfaces of frame, frame
head and end housing where com-
ponents mate.

BILGE PUMP

All Models

When the vehicle is operated, the jet
pump forces water past siphon hose
(S—Fig. JS3-28) opening. The passing
force of water creates a vacuum effect,
thus drawing (siphoning) any water out
of vehicle bilge. Make sure all hoses and
bilge strainer (S—Fig. JS3-40) are kept
clean of all foreign debris. Disassemble
and clean or renew components if need-
ed. Make sure all hose connections are
tight or vacuum loss will result in
siphoning system malfunction.

An antisiphon loop is positioned at
top, rear of engine compartment to pre-
vent water from being drawn into hull
when engine is not being operated.
Make sure small breather hole in plastic
fitting (F) of antisiphon loop is clear. If
hole is plugged, water could be drawn
into engine compartment when engine
is stopped or idling. Clean hole only
with compressed air. Using a tool to
clean hole could enlarge hole size, thus
causing a vacuum loss at bilge strainer
during operation. The lower vacuum

Fig. JS3-4O—VI0W Identlffaa iocation of bllga
atmlnar (S), PlaaUc fitting (F) of antlalphon loop
la located as shown on JSBSOSX modala. On
JF650 modala, plaatic fitting ia iocatBd naar top

of main bulkftaad.
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will result in a decrease in bilge siphon-
ing efficiency.

DRIVE SHAFT AND
BEARING CARRIER

All Models

R&R AND OVERHAUL. Disconnect
battery cables from battery and remove
battery from vehicle. Remove oil tank
and on Model JF650, remove fuel tank.
Plug all hose and fitting openings.
Remove throttle cable and choke cable
from carburetor. Remove hoses from
carburetor, label if needed and plug
openings. Remove exhaust pipe from ex-
haust manifold. Separate wires at con-
nectors leading to exciter coil and bat-
tery charge coil mounted on magneto
base plate.

Detach spark plug leads, disconnect
starter motor lead and aU other elec-
trical wiring that will interfere with
engine removal and label for
reassembly. Remove fuel pump pulse
line from crankcase fitting. Remove
cooling system supply hose (P—Fig.
JS3-32) from fitting on bottom of ex-
haust manifold. Remove four cap screws
(C—Fig. JS3-33) and washers retaining
engine to vehicle hull. Note shims
located under engine mounts and iden-
tify each shim for installation in original
location. Remove any other components
that will interfere with engine removal.
Use a suitable lifting device to hoist
engine assembly from vehicle. Place
engine assembly on a clean work bench.

Withdraw drive shaft with drive
flange from jet pump impeller and drive
shaft bearing carrier (R—Fig. JS3-41). Tb
remove drive shaft drive flange, hold
drive shaft with Kawasaki tool
W56019-003 and adapter 57001-1231 or
a suitable equivalent tool, then rotate
drive flange off drive shaft using
Kawasaki tool 57001-1230 or a suitable
equivalent. Remove four bearing carrier
assembly mounting cap screws (S), then
withdraw bearing carrier assembly (R).

On JF650 models, pry out two seals
(3—Fig. JS3-42) in each end of bearing
carrier (1) and press ball bearing (4) out
of carrier if needed. On JS650SX
models, remove snap ring (6—Fig.
JS3-43) in front of large seals (3), then
press two large seals (3), ball bearing (4)
and two small seals (5) out front of car-
rier (1).

Inspect all components for excessive
wear or any other damage and renew if
needed. Drive shaft runout should not
exceed 0.5 mm (0.020 in.) on JF650
models and 0.6 mm (0.024 in.) on
JS650SX models with drive shaft sup-
ported on vee blocks on each end and
midway between shaft ends. Measure
drive shaft runout midway between
center vee block and end vee block on
each side of drive shaft.

Install seals in bearing carrier with
open sides facing away from center ball
bearing. Fill inner seals with a suitable
high temperature grease. Install a
nonpermanent thread locking solution
on threads of bearing carrier mounting
cap screws (S—Fig. JS3-41), then install
bearing carrier (R) and tighten cap
screws (S) to 22 N m (16 ft.-lbs.). Hold
drive shaft with Kawasaki tool
W56019-003 and adapter 57001-1231 or
a suitable equivalent tool, then use
Kawasaki tool 57001-1230 or a suitable
equivalent and tighten drive flange to
98 N m (72 ft.-lbs.) on JF650 models and
to 27 N m (20 ft.-lbs.) on JS650SX
models. Grease drive shaft splines, then
instaU drive shaft through bearing car-
rier and engage drive shaft splines with
splines in jet pump impeller.

Use a suitable lifting device to hoist
engine assembly into vehicle. Make sure
coupler is located between engine drive

pj i j -̂-̂  Lrlm

flange and drive shaft drive flange. In-
stall shims into original locations under
engine mounts. Align cast protrusion
(P—Fig. JS3-34) on flywheel cover with
arrow (A) molded into vehicle hull.
Check for clearance between engine
mounting plate and shims on top of
vehicle hull mounts by attempting to
rock engine with Ught hand pressure. If
rocking is noted, indicating clearance,
then acyust thickness of shims until
engine will not rock on mounts. Apply
Loctite Lock N*Seal or a suitable
equivalent on threads of four engine re-
taining cap screws (C—Fig. JS3-33) and
tighten cap screws to 36 N*m (26
ft.-lbs.).

Complete reassembly in reverse order
of disassembly. Bleed air from oil sup-
ply line or oil iiyection pump as outlin-
ed under BLEEDING PUMP in OIL IN-
JECTION section.

JET PUMP

All Models

R&R AND OVERHAin.. Disconnect
battery cables from battery. Remove jet
pump water intake grill (W—Fig. JS3-45)

ENGINE
SIDE

Fig ,^3-43—Cioaa-a0ctlonal viaiw of baartng cat'
rtar aaaambiy uaad on JSesoSX modala. Fiilaraa
(Q) batwaan innar and outar aaaia with a auitabta

ftigh tampamUitw gmaaa,
1. Bearing currier 4. Ball bearing
2. Drive shaft 5. Seals
3. Seals 6. Snap ring

Fig. JS3-41~Aftar withdrawing driva ahaft (D) aa
outiirwd In taxt, mmo¥a cap acimm (S) to wlitdmw

t>aarlng carrtar aaaambiy (R).

1
Fig. JS3-42—CPI>Fig, JS342Cfoa»mctlonal vkm of baartng car
rtar aaaambiy uaad on JF650 rmnMa, Fiii ama (Q)
bat¥m0ninnarandout»raaaiawithaauitabhhigh

tamparatura gmaaa,
1. Bearing carrier 3. Seals
2. Drive shaft 4. Ball bearing

Fig. JS$-45—Vlaw idanWIfyIng fat pump watar in-
talm grtii (W} and c^ovmr (R).
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and cover (R). Detach steering linkage
joint (J—Fig. JS3-46) from ball joint on
steering nozzle. On JF650 models,
detach trim linkage joint from ball joint
on trim nozzle. Remove bilge siphon
hose (S) and cooling system supply hose
(T) from fittings on jet pump housing.
Remove four jet pump mounting cap
screws (two at front and two at rear).
Be careful and use a suitable sharp tool
and cut silicone sealer between jet
pump intake nozzle and vehicle hull.
Slide jet pump assembly off rear of drive
shaft. Place jet pump assembly on a
clean work bench.

On JS650SX models, remove steering
nozzle (N). On JF650 models, remove
steering nozzle and trim nozzle as an
assembly. Remove four cap screws, two
on top and two on bottom, to remove
outlet nozzle (O). Remove two cap
screws to remove cap (12—Hg. JS3-47)
with '*0** ring (11). Insert rear of im-
peller shaft (10) into a suitable soft-
jawed vise and tighten vise jaws to pre-
vent impeller rotation. Insert Kawasaki
impeller tool 57001-1228 into drive shaft
splines in impeller (2) and rotate im-
peller tool counterclockwise (R.H.
threads) to remove impeller (2) from im-
peller shaft (10). Lift pump housing (6)
off impeller shaft (10). Extract collar (3),
then use a suitable slide hammer and
flnger assembly to withdraw seals (4).
Use a suitable punch and hammer and
drive bearing (5) out front of pump
housing. Remove spacer (7), then drive
bearing (8) out rear of pump housing.

Inspect impeller (2) and impeller case
of pump housing (6) for excessive wear
or any other damage. Diameter of im-
peller case in pump housing should not
exceed 141.1 mm (5.55 in.). Renew jet
pump housing if impeller case is worn
beyond limit or any other damage is

Fig. JSS-4$—Viaw of i9ar JM pump componanta

noted. Minimum impeller diameter is
138.5 mm (5.453 in.). Manufacturer
recommends renewing pump housing
(6) if any deep scratches are noted in im-
peller case. Inspect all other com-
ponents for any type of damage. Renew
components as needed.

Drive rear bearing (8) into pump hous-
ing (6) until seated using a suitable bear-
ing driver and hammer. Install spacer
(7), then drive front bearing (5) into
pump housing until properly seated.
Apply Shell MP or Alvania EPl grease
onto seals (4), then install seals into
pump housing with open side facing
toward impeller. Make sure seals proper-
ly seat. Fill seals with previously recom-
mended grease. Push collar (3) into
grease seals. Renew "O" rings (9) on im-
peller shaft (10). Apply Shell MP or
Alvania EPl grease onto impeller shaft,
then slide pump housing (6) with
assembled components onto impeller
shaft (10). With rear of impeller shaft
(10) mounted in a suitable soft-jawed
vise, install impeller onto impeller shaft
and tighten (rotate clockwise) impeller
to 98 N m (72 ft.-lbs.) using Kawasaki
impeUer tool 57001-1228 and a suitable
torque wrench. Renew impeller grease
seal (1) if needed. Fill grease seal with
Shell MP or Alvania EPl grease. Install
cap (12) with *'O'* ring (11). Apply Loc-
tite N*Seal or a suitable equivalent on-
to threads of cap (12) retaining screws,
then install screws and securely tighten.
Apply Loctite N'Seal or a suitable
equivalent onto threads of outlet noz-
zle (0—Fig. JS3-46) retaining screws,
then install outlet nozzle and securely
tighten retaining screws. On JS650SX
models, install steering nozzle (N). On
JF650 models, install steering nozzle
and trim nozzle as an assembly.

Apply Shell MP or Alvania EPl grease
on drive shaft splines. Apply Loctite
Superflex or a suitable RTV silicone
sealer onto jet pump intake area where
intake mates with vehicle hull. Slide jet
pump assembly onto drive shaft. Apply
Loctite Stud N*Bearing Mount or a
suitable equivalent on threads of each
jet pump housing mounting cap screw,
then install and tighten to 25 N m (18
ft.-lbs.). Reconnect bilge siphon hose (S)
and cooling system supply hose (T) on-

PERSONAL WATER VEHICLE

to fittings on jet pump. Reattach steer-
ing linkage joint (J) onto ball joint on
steering nozzle (N). On Jr650 models,
reattach trim linkage joint onto ball joint
on trim nozzle. Install jet pump cover
(R—Fig. JS3-45) and water intake grill
(W) and tighten retaining screws to 10
N m (88 in.-lbs.).

STEERING

Model JS650SX

ADJUSTMENT. With steering
handlebar in straight ahead position, jet
pump steering nozzle (N—Fig. JS3-46)
should be centered or at a 90 degree
angle to stem of vehicle. If not, raise
handle pole and loosen locknut (L—Fig.
JS3-49) below steering linkage joint (G).
Remove joint (G) from ball joint on
handlebar pivot plate. Rotate joint (G)
up or down threaded end of steering
cable as needed to properly center jet
pump steering nozzle. After correct ad-
justment is obtained, reinstall steering
linkage joint (G) on ball joint and tighten
locknut (L).

NOTE: If steering linkage Joint (Q) must be
rotated out to where minimal threads on
steering cable engage joint (Q), then rotate
Joint (Q) onto threaded end of steering cable
to obtain safe thread engagement and com-
plete adjustment on Joint (J—Fig. JS3-46) at
Jet pump.

trtm nozzia la locatad betwaan outiat nozzia (O)
and ataartng nozzia (N).

J. Steering linkage Joint
N. Steering nozzle S. Bilge siphon hose
O. Outlet noole T. CooUng system supply hose

Fig. J$3-47—Expiodad vlaw
ahcwing corract arrangamant
of jat pump componanta on

aii modaia.
1. Seal
2. Impeller
3. Collar
4. Seals
5. Bearing
6. Pump houdng

Fig. J8$^9-^n JSBSOSX modaia, iooaan locknut
(L) and mmo¥a joint (Q) from ball JQint on
handlabar pivot piam and mtata joint (Q) up or
down on thraadad and of ataartng cabia aa naad-
ad to cantarjat pump ataartng nozzia whan ataar^
ing handiabar la in a atraight ahaad poaition.

10 11

7 8
7. Spacer
8. Bearing

9. "O" rings
10. Impeller shaft

U. O" ring
12. C«p
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SERVICE MANUAL Jet Ski (JF650 & JS650SX)

Model JF650

ADJUSTMENT. With steering
handlebar in straight ahead position, jet
pump steering nozzle (N—Fig. JS3-46)
should be centered or at a 90 degree
angle to stem of vehicle. If not, remove
engine cover and loosen locknut (L—Fig.
JS3-50) below steering linkage joint (R).
Remove joint (R) from ball joint on steer-
ing arm. Rotate joint (R) up or down
threaded end of steering cable as need-
ed to properly center jet pump steering

Flg.J$S-50-^nJF650modela,looaenk)cknut(L)
and remcm joint {R} from bell Joint on steering arm

I ar9d rotate joint (R) up or down on threaded end
of steering cable aa needed to center Jet pump
steering nozzle when eteering handlebar la In a

straight ahead poelton.

nozzle. After correct adjustment is ob-
tained, reinstall steering linkage joint
(R) on ball joint and tighten locknut (L).

NOTE: If steering iinkage joint (R) must be
roteted out to where minimai threads on
steering cable engage joint (R), then rotate
Joint (R) onto threaded end of steering cable
to obtain safe ttiread engagement and com-
plete adjustment on Joint (J—Fig. JS3-46) at
jet pump.

TRIM

Model JF650

ADJUSTMENT. With trim knob (K-
Fig. JS3-51) rotated complete clockwise
(down), jet pump steering nozzle (N—
Fig. JS3-46) should almost touch jet
pump cover (R—Fig. JS3-45). If not,

remove engine cover and acyusi; steer-
ing handlebar to higlxest position.
Loosen locknut (N—Fig. JS3-52) below
trim linkage joint (M). Remove joint (M)
from ball joint on lever. Rotate joint (M)
up or down threaded end of trim cable
as needed so steering nozzle almost
touches jet pump cover. After correct
acUustment is obtained, reinstall trim
linkage joint (M) onto ball joint and
tighten locknut (N).

NOTE: If trim linkage Joint (iM) must be
rotated out to where minimal threads on trim
cabie engage Joint (M), then rotate Joint (M)
onto threaded end of steering cable to ob-
tain safe thread engagement and copiplete
adjustment on trim iinlcage Joint at Jet pump.

Fig. JSSSI^View Identifies trim knob (K) on
JF650 models.

Fig. JS^^2—On JFBSO models, hoeen locknut (N)
and remove joint (M) from ball joint on layer and
rotate joint (M) up or down on threeded end of trim
ceble es needed to cormctiypoeiUon steering noz-

ile (N—Flg. JS3'4S) as ouHlned In fwrt.
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