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WATER PUMP SERVICE MANUAL

TOOLS
SPECIAL TOOLS

Special tools used in this manual can be ordered using normal Bonhoeffer machines parts ordering procedures.

Jet cleaner set

~

Float level gauge

Valve guide driver,

Driver Attachment, Attachment,
Pilot, Pilot, Attachment,
Attachment, Mechanical seal attachment Valve guide reamer,

Water pump vacuum tester
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HARNESS AND TUBE ROUTING

CYLINDER BARREL RIBS

ENGINE WIRE

CARBURETOR INSULATOR HARNESS

~

TOENGINE

\ STOP
/ SWITCH

HIGH-TENSION CORD

ENGINE WIRE
HIGH-TENSION CORD
HARNESS CYLINDER BARREL RIBS

/

CARBURETOR INSULATOR

/

CORD HOOK

IGNITION COIL CONNECTOR
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ENGINE STOP SWITCH

OIL LEVEL SWITCH
HARNESS CLIP CONNECTOR

\ OIL ALERT UNIT
CONNECTOR

ENGINE STOP
‘7 SWITCH WIRE

ENGINE WIRE
ENGINEWIRE HARNESS
HARNESS
CONNECTOR

ENGINE STOP /

SWITCH WIRE

ENGINEWIRE
HARNESS
CONNECTOR

OIL ALERT UNIT OIL LEVEL
SWITCH WIRE

CONNECTOR

ENGINE WIRE HARNESS
-—

\ CLAMP

OIL LEVEL SWITCH
CONNECTOR

OIL LEVEL SWITCH
CONNECTOR . ]
To ignition coil To Qil Alert unit
OIL ALERT
UNIT WIRES
Y BI
BI

ENGINEWIRE Bl Y
Y
To engine To oil level switch
stop switch

HARNESS
CONNECTOR

OIL ALERT UNIT
CONNECTOR

HARNESS CLIP
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ENGINE OIL LEVEL CHECK/CHANGE

CHECK

Place the water pump on a level surface.

Remove the oil filler cap (1) and verify the oil level is at
the top of the oil filler neck (2).

If the oil level is low, fill with recommended oil to the top
of the oil filler neck

Check that the oil filler packing (3) is in good condition;
replace it if necessary.

Install and tighten the oil filler cap securely.

CHANGE

Place the water pump on a level surface and place a
suitable container under the drain plug bolt (1).

Remove the oil filler cap (2), drain plug bolt, and drain
plug washer (3), and drain the oil into a suitable
container.

Please dispose of used oil in a manner that is
compatible with the environment. We suggest you take
used oil in a sealed container to your local recycling
center or service station for reclamation. Do not throw it
in the trash, pour it on the ground, or pour it down a
drain.

Install the drain plug bolt with a new drain plug washer
and tighten it to the specified torque.

Add the specified amount of recommended oil into the
engine.

RECOMMENDED OIL:
SAE 10W-30

After adding the oil, check the oil level.

Check that the oil filler packing (4) is in good condition,
replace it if necessary.

Install and tighten the oil filler cap securely.
Make sure there are no oil leaks.

(1) (3)

SAE VISCOSITY GRADES

AMBIENT TEMPERATURE
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AIR CLEANER CHECK/CLEANING
CHECK

A dirty air filter will restrict air flow to the carburetor, 3 @) 1
reducing engine performance. If the engine is operated @) -— (1)
in dusty areas, clean the air cleaner more often than \

specified in the MAINTENANCE SCHEDULE.

| NOTICE |

Operating the engine without the air filter or with the
filter installed loosely will allow dirt to enter the engine,
causing rapid engine wear. Install the air filter securely.

(4)
Remove the following: /

— Wing nut (1)

— Air cleaner cap (2)

— Air cleaner cover (3)

— Air cleaner element (4)

If the element is dirty, clean it

Carefully check the element for holes or tears and
replace if damaged.

Installation is in the reverse order of removal

CLEANING

Clean the element (1) in warm soapy water, rinse, and
allow to dry thoroughly, or clean with a non-flammable
solvent and allow to dry thoroughly.

Dip

Dip the element in clean engine oil, and squeeze out all (1) Wash
the excess oil.

Excess oil will restrict air flow through the foam element Squeeze
and may cause the engine to smoke at startup. and dry

Squeeze thoroughly
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3 ) Clean the polyurethane element with cleaning

oil, then blow with compressed air or squeeze.
Dip the element in clean oil, then, forcefully
squeeze and install it back.

3-4 Fuel oil cup cleaning

- Don’t smoke in washing. N -
- Be sure not to fuel leaking after _ . .
tightening. < -
Turn the fuel cock to OFF position and tighten filter cup.
SEAL RING

FILTER OIL CUP
3-5 spark plug cleaning and
Adusting SPARK PLUG SIDE
1 ) Remove carbon or other deposits with a stiff wire brush. Gap ELECTRODE WIRE BRUSH
Check gasket for damaged. 0.7-0.8MM
2 ) Measure plug gap between center electrode and side %——‘;
electrode with spark plug feeler. If necessary, adjust the gap by ’://—'

bending the side electrode.

‘ Spark plug gap ‘ 0.7 - 0.8 mm ‘

CYLINDER HEAD COVER BOLT

GASKET
1 ) Remove the cylinder head cover bolt, head cover and gasket. CYLINDER HEAD COVER

1-7

3-6 Valve clearance adjustment

Valve clearance adjustment must be per formed with the
engine cold.
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Flywheel
HIGH TENSION IGNITION WIRE
( Check the insulator for chaped and
damaged ) replace if necessary ) "WHEEL
SPARK PLUG CAl
STARTING CUP
NUT M14x1.5
3o
C==
STOP ENGINE WIRE NN
\ “
IGNITION COIL IMPELLER

BOLT (M6x25)

a) Remove the fuel tank, air cleaner, carburetor

and recoil starter assy. IGNITION
b) Measure the clearance between the ignition coil
)
and flywheel with the feeler. FLYWH —_—
2 . CLEARANCE 0.4-
c) Adjust the clearance of the ignition and

flywheel.
d) Adjusting method: Loosen the bolt and move
the ignition coil up and down for adjusting the clearance,

then, screw down the bolt.
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Carburetor
a . Disassembly/reassembly CARBURETOR INSULATOR
Reassembly:
GOVERNOR ROD Blow out the passages with compressed air and
install, noticing installation direction. After
= installation, connect the high-tension wire and
THROTTLE .
fuel hose to the grounding.
N RETURN SPRING
O
CARBURETOR GASKET
)H
O 6
= /
o
@) 0
INTAKE GASKET
CHOKE LEVER
Reassembly:
After pulling fuel hose from
the carburetor, insert it into
protruding shoulder of the
choke lever, preventing oil
leakage.
CARBURETOR ASSY.
Disassembly:

Governor rod

Groove /

Throttle return

Unhook the throttle
return spring. Pull the
carburetor forward to a
point where the groove
in the throttle arm lines
up with the rod. And lift
the rod out of its hole. Throtile
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b . Disassembly/reassembly

-Prohibit fire.

‘Remove the drain bolt and drain the carburetor before disassembling

THROTTLE STOP

SCREW
PILOT SCREW
reassembly:

Inspect for wear before
installation.
Adjustment:
MAIN NOZZLE
Reassembly:
Clean thoroughly  with|
compressed air  before
installation.
MAIN JET /v@

air before installation
Main jet :

Reassembly: Clean passage
thoroughly with compressed

FLOAT

Reassembly:
Check

the moving by
finger after installation.

@ o+ FLOATPIN
—
@4— FLOAT CHAMBER
Q
& ©

CHOKE LEVER

FUEL STRAINER CUP

FLOAT VALVE
Reassembly:

Check for top worn or spring
wear before installation.

n
fi

Floét valve

—— SETBOLT

FUEL DRAIN BOLT

After assembly, check for any sign of fuel
leakage.
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SPARK PLUG CHECK/ADJUSTMENT

Remove the spark plug

Check the following and replace if necessary.

— Insulator (1) and sealing washer (2) for damage 2)
— Center electrode (3) and side electrode (4) for wear
— Burning condition, coloration

RECOMMENDED SPARK PLUG: (3)
BPRG6ES (NGK)

Measure the plug gap with a wire-type feeler gauge.
PLUG GAP: 0.70 — 0.80 mm (0.028 — 0.031 in)

If the measurement is out of the specification, adjust by

bending the side electrode.
Install the spark plug

SPARK PLUG REPLACEMENT
REMOVAL

Disconnect the spark plug cap (1) and remove the 2
spark plug (2). )

Clean around the spark plug base with compressed air
before removing the spark plug, and be sure that no
debris is allowed to enter into the combustion chamber.

INSTALLATION

Install and hand tighten the spark plug to the cylinder
head.

Tighten the spark plug to the specified torque.

Connect the spark plug cap.
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VALVE CLEARANCE CHECK/
ADJUSTMENT

Inspect and adjust the valve clearance while the engine
is cold.

CHECK

Disconnect the spark plug cap (1) and remove the

following: (4) (1 \ 2)
— Breather tube (2) /
— Head cover bolt (6 x 12 mm) (3)

— Head cover (4)

— Head cover packing (5)

Set the piston near top dead center of the cylinder

compression stroke (both valves fully closed) by pulling () ©)
the recoil starter slowly. When the piston is near top
dead center of the compression stroke, the triangle
mark (1) on the starter pulley (2) will align with the top
hole (3) on the recoil starter case (4). Pull slowly.

If the exhaust valve is open, use the recoil starter to turn
the crankshaft one additional turn and align the triangle
mark on the starter pulley with the top hole on the recoll
starter case again.
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FAN COVER REMOVAL/INSTALLATION

Remove the fuel tube from the clamp
When installing, route the tube and wires properly

CLAMP
FUEL TUBE
ENGINE WIRE HARNESS CONNECTOR
OIL ALERT UNIT CONNECTOR
FAN COVER
INSTALLATION:

Be careful not to clip the fuel tube.

BOLT (6 x 12 mm) (4)
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FUEL TANK AND FILTER CLEANING

Remove the fuel tank

Remove the fuel tank joint (1) and O-ring (2) from the
fuel tank (3).

Clean the fuel tank joint and fuel tank with non-
flammable solvent, and allow them to dry thoroughly.

Check the screen of the fuel tank joint for clogs or
damage, replace if necessary.

Install a new O-ring to the fuel tank joint and install them
to the fuel tank.

Tighten the fuel tank joint to the specified torque.
TORQUE: 2 N-m (0.2 kgf-m, 1.5 Ibf-ft)

Install the fuel tank

After installation, check for any signs of fuel leakage.

IMPELLER CHECK

Remaove the impeller cover

Check the impeller (2) for damage or contamination and

replace if necessary.

(2)
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IMPELLER CLEARANCE CHECK

Remove the impeller cover

Measure the depth of the impeller cover by using the
depth gauge or vernier caliper.

Measure the height of the impeller (1) vanes from the
rib (2) of the end plate (3). 3)
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IMPELLER CLEARANCE CHECK

Remove the volute case

Measure the depth of the impeller cover by using the
depth gauge or vernier caliper.

Measure the height of the impeller vanes [1] from the
casing cover [2].
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INLET PIPE/OUTLET PIPE
REMOVAL/INSTALLATION

HOSE COUPLING PACKING FILLER CAP

(Commercially available)
SEAL RING

OUTLET PIPE
BOLT (8 x 25 mm) (4)

HOSE COUPLING

(Commercially available) INLET VALVE

INSTALLATION:

Check the inlet valve for breakage or damage.
Align the tab (1) on the inlet valve with the
groove (2) of the inlet pipe.

ALIGN

(1)\ /\ /(2)

OUTLET
PACKING

HOSE COUPLING PACKING
(Commercially available)
HOSE BAND

HOSE CLAMP RING
(Commercially available)

HOSE CLAMP RING
(Commercially available)

INLET PIPE

BOLT (8 x 25 mm) (3)

HOSE COUPLING
(Commercially available)

HOSE BAND (2)

SUCTION HOSE
(Commercially available)

/

STRAINER
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HOSE COUPLING PACKING FILLER CAP

(Commercially available)
SEAL RING

OUTLET PIPE BOLT (10 x 32 mm) (4)

INLET VALVE

INSTALLATION:
Check the inlet valve for breakage or damage.
Align the tab (1) on the inlet valve with the

OUTLET . .
PACKING groove (2) of the inlet pipe.
ALIGN

)
/ (1) ~L “ /

HOSE COUPLING
(Commercially available)

HOSE COUPLING PACKING
(Commercially available)

HOSE BAND
HOSE CLAMP RING

(Commercially available)

HOSE CLAMP RING
(Commercially available)

INLET PIPE

BOLT (10 x 32 mm) (4)

HOSE COUPLING
(Commercially available)

HOSE BAND (2)

SUCTION HOSE
(Commercially available)

/

STRAINER
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PUMP CASE/IMPELLER COVER
REMOVAL/INSTALLATION

STUD BOLT (6 x 50 mm) (2

VOLUTE CASE

INSTALLATION:

Check the mating surface
SHORT for damage and nicks.

LONG
// CAP NUT (6 mm) (3)

STUD BOLT (6 x 63.5 mm)

SEAL RING

O-RING (49 x 5.7 mm) /

ORmG(m75x35mm)

CASING DRAIN CAP

BOLT (8 x 28 mm) (4)
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Remove the engine

STUD BOLT (3)

VOLUTE CASE

INSTALLATION:
Check the mating surface
for damage and nicks.

/ CAP NUT (6 mm) (3)

SEAL RING
O-RING (71 x 5.7 mm)

CASING SEAL RING

-

CASING

DRAIN CAP
BOLT (10 x 32 mm) (4)

1-20



WATER PUMP SERVICE MANUAL

IMPELLER/END PLATE REMOVAL/INSTALLATION

Remove the casing

CASING COVER

SEALING WASHER (4)

BOLT (8 x 28 mm) (4)

RUBBER RING

FLOATING SEAT

INSTALLATION:
Check the seat surface for damage, nicks.
Apply soapy water to the rubber ring and
install the floating seat in the rubber ring.
Push the rubber ring and the floating seat into
the impeller by finger pressure.

After installing, check to be sure the seat and
rubber ring are fully seated and are not tilted.

IMPELLER

REMOVAL: INSTALLATION:

Hold the flywheel [1] with a Hold the flywheel [1] with a commercially

commercially available strap available strap wrench [2], being careful

wrench [2], being careful not to not to damage the magnet part [3].
CASING COVER damage the magnet part [3]. Tighten the impeller to the specified torque.

Remove the impeller.

After installation, check the impeller clearance
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NOTICE: Please replace the gear with a new set to ensure the engaging face completely engage in.

Water pump
Pump body
DISCHARGEPORT /o
oL FILTER CAP i
HOSE INTERFACE Align the edge protuberant seam at

the protruding block of the pump
body.

MECHANICAL SEAL

Don’t dismount it from
the water connecting
tray as can as possible.

HOSE COUPLER

GASKET
SUCTION PORT @%
SUCTION PORT GASKET _{(—%)

STRAINER CAP (30
/ IMPELLER
STRAINER After installing, check the

gap between impeller and

the volute case if it is
limited within the
specified range, if not,
check dimension foe

correct.
Impeller clearance
1. Remove the casing and volute case. VOLUTE CASE
2. Measure the depth ( A') of the
Volute case, , as shown on the right figure : b

Measure a, b, ¢, three points, take average value of three
points
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