






































































































































































































































Disassembling and Rebuilding the Carburetor

To rebuild the carburetor, first purchase a carburetor rebuilding kit. Make sure that the rebuild kit contains
all of the following rebuild parts. Refer to the illustration below the list.

Two (2) copper accelerator One (1) needle valve and seat

pump gaskets (two pieces to the set)

One (1) throttle shaft valve spring One (1) aluminum seat gasket

One (1) idie mixture screw O-ring One (1) accelerator pump diaphram/gasket
One (1) choke lever spring One (1) main body gasket

One (1) rotary throttle shaft valve One (1) manifold gasket

One (1) fuel filter element

OO

COPPER ACCELERATOR

PUMP GASKETS NEEDLE VALVE

NN

THROTTLE SHAFT
VALVE SPRING
VALVE SEAT

IDLE MIXTURE
SCREW O—-RING

ALUMINUM VALVE

SEAT GASKET MAIN BODY GASKET

CHEmND

CEOKE LEVER SPRING
5

ROTARY TEROTTLE
SEAFT VALVE

ACCELERATOR PUMP
FUEL FILTER ELEMENT DIAPHRAM /GASKET MANIFOLD GASKET
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CARBURETOR AND FUEL SYSTEM

Carburetor

The carburetor is a single barrel down draft type with a metal screened air intake filter which is cleanable.
The carburetor has two metering jets, one of which is adjustable (the idle mixture). The other fast running
jet is set at the factory and will accept no adjustment. Any adjustment to the idle mixture jet should be done
with the engine warmed up and without any load on the generator.

Carburetor Adjustment

1. Idle Mixture Jet
Disconnect the ihrottle linkage arm from the governor control arm and reduce the engine’s speed with
the idle stop screw. Turn the idle mixture screw clockwise (in) until the engine skips; back the screw
out (counterclockwise), slowly, until the engine smooths then skips again; then turn the screw clockwise
(in) one-quarter to one-half of a turn. The idle mixture should be satisfactory at this setting.

2. Run Mixture Jet
This mixture jet is presized at the factory and is not adjustable. The idle mixture jet adjustment can be

made in the 1800 rpm range to improve engine performance. Refer to the "Governor Adjustments"
section of this manual for instructions on how to adjust the engine’s speed, page 106.

Electric Choke Wire

Flame Arrester

Line

Vacuum EHose

Vacuum Hose (to manifold)

Carburetor with flame arrester removed.
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1. Loosen the flame arrester clamp

and remove the flame arrester (not
shown). Disconnect the electric
choke wire, the vacuum hose at-
tached to the manifold, the fuel
supply line, and the throttle control
linkage (see bottom drawing).

. Remove the two nuts holding the
carburetor to the manifold and lift
the carburetor from the manifold.

3. Disconnect the vacuum hose at one

end. Remove the cotter pin from
the electric choke to control lever
rod and disconnect the electric
choke to control lever rod from the
electric choke assembly.

. Remove the two choke assembly
retaining screws and their washers.
Disconnect the electric choke as-
sembly from the carburetor.

Westerbeke Generators
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Cover Cover Screws

5. Remove the four cover screws and their
washers. Lift the carburetor’s top cover
straight up and away from the
carburetor’'s base. Take off the four
screws holding the accellerator housing
cover to the side of the carburetor body. ®
Remove the cover, accellerator
diaphram and spring. Inspect the . —e

diaphram and replace it if cracked or -

pourous. .

Screws

Washers

(5

Carburetor Top Cover

=\ I

Carburetor Base

Hook

Cover Gasket

6. Inthe carburetor top cover, gently punch
out the float retaining pin in the opposite i‘r‘::‘ Pivot
direction of the split side of the pivot
bracket and remove the float. Make
sure you catch the needle valve that
hangs from the float retaining hook
under the float’s pivot arm and place Needle Valve
it aside.

7. Remove the old cover gasket.

8. Shake the float. If you can hear any Float Retaining
sand-like particles moving inside the Fi®
fioat, replace it.

Pivot Bracket
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9. Remove the needle valve’'s seat witha 10
millimeter wrench. Make sure that the
seat’s aluminum gasket is removed at
this time. Screw in the new seat along
with a new gasket.

10. Place a new carburetor cover gasket on
the carburetor top cover. Do not use
any gasket sealer on this gasket.

11. Gently place the needle valve in the
needle valve czat. Replace the float
and float retaining pin so that the
needle valve’'s wire retaining loop
hooks onto the float's retaining hook.
Now check the float level distance from
the housing mating surface with the
housing held vertically.

Distance "A" from mating surface: 3/16
inches (4.76 mm).

Needle Valve
Seat

Hook

Carburetor
Top Cover

Loop

Float

Westerbeke Generators

Float Rctaining

Wire Retaining

Needle Valve Seat

Aluminum

Gasket \@

Hook

Cover Gasket

Wire Retaining
Loop

Needle Valve
Needle Valve
Seat

Float
Retaining
Pin
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12.

13.

14.

On the carburetor base, remove
the retaining screw to the ac-
celerator pump nozzle, the nozzle,
and the two copper washers
placed above and below the noz-
Zle.

Replace the two copper washers
and reinstall the accelerator pump
nozzle. Snug down the nozzle's
retaining screw. Do not over-
tightenthe screw. Reinstall the ac-
cellerator pump diaphram, spring
and housing. Snug down the four
retaining screws.

Place the carburetor top cover
straight down on the carburetor
base. Replace the four washers
and hand tighten the four cover
screws in the indicated order as
shown in the drawing to the right.
Snug down each screw. Over
tightening these screws can strip
the threads in the carburetor.

Nozzle Retaining Screw

—

Accelerator Pump Nozzle

Copper
Washers

Carburetor Base

Carburetor
Covcr

Carburelor
Base
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15. Reconnect the electric choke
assembly to the carburetor
and replace the two choke
assembly retaining screws
and their washers. Reattach
the electric choke to control
lever rod to the electric choke
assembly and insert the cot-
ter pin. Reattach the vacuum
hose.

-

16. Replace the idle mixture
screw’s O-ring, the rotary
throttle shaft valve and the
rotary throttle shaft valve
spring. Remove the fuel fil-
ter element plug and replace
the fuel filter element.

Now the carburetor is rebuilt.
Make sure all the screws on the
carburetor are properly
tightened and replace the car-
buretor on the intake manifold
using a new manifold gasket
along with a gasket sealant.
Replace the two nuts and tighten
the carburetor to the manifold.

Reconnect the throttle control
linkage, the fuel supply line, the
vacuum hose, and the electric
choke wire. Replace the flame
arrester on the carburetor and
tighten the flame arrester clamp.

Westerbeke Generators
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Inspecting the Distributor and its Components

1. Inspect the rotor and cap for cracks, wear, rust, dirt or salt deposits.

2. Check the cap with an electronic tester, as il- , . .00
lustrated in the diagram to the right. < T @7 B r
B \ N B . : jl

Prior to testing the distributor cap, apply your oo lnsulation M — | |
breath inside of the cap to damped the interior R I | :

- wouet, . ¢Q0,.0 ! !
of the cap. Set the range of the ohm tester to § F ; |
INSULATION M Ohm. If the cap’s resistance is g;} — 5 ;
less that 20M ohms, clean the cap using a Lz RN OERE
neutral detergent. After drying the cap, (l\f)egsuring points ectrode and seaments
remeasure the insulation resistance. If the in- Nit?eti?cffg"ﬁeﬁg.gc rede? ’
sulation resistance is still less than 20M ohms, ®g§“§'€e" each segment of No.1 through

replace the cap.

3. Check the distributor shaft for wear or damage. Replace all damaged parts.

4. Measure the condenser capacity with a circuit tester. If the reading does not fall within the specified range,
replace the condenser.

Specified range: 0.225 - 0.275 microfarads (uF)
(Condenser Capacity)

5. Test each spark plug wire and the coil wire. Con-
nect the leads of a circuit tester to each end of
the spark plug wire. Check the continuity.of the
spark plug wire while gently waving the center
portion of the spark plug wire. If the pointer on
the tester deflects while the wires are waved,
then the wires are satisfactory.

Specified resistance: 16K Ohm/m
Aliowable limit: ~ 25K Ohm/m
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Testing the Ignition Coit PN#035667

Measure the Ignition coil’s primary and secondary resistance and capacitance as follows. Replace the coil

if any test fails to meet the resistance value given.

Primary Coil Resistance: 0.98 =0.1 ohm
Secondary Coil Resistance: 17.5 =2.6 ohm
Resistor Resistance: 1.92 =0.2 ohm

(Replace only the resistor if it
fails this test.) - -

IGNITIONCOIL  (LATE MODELS)

PN#036762
Specifications
Primary resistance Q) 1.2x0.12
Secondary resistance (k) 2639
Exiernal resistance ) 1.7 £0.17

3. Ignition coil
Primary coil resistance Measurement. Be-
tween positive B and negativeC terminal.
Resistance: ~ ~ -~ © 1.08~1.320

Secondary coil resistance measurement.
Between positive C termirnal and high
tension terminal  F, ‘

-

- Resistance: 22.1 ~299Kk

_Resister resistance measurement. D £o E
Resistance: 1.53~1.87 0

Inspecting the Spark Plugs

~

Inspect each spark plug for cracks, chips, or for fouling.
Clean of replace the spark plugs if necessary. Make sure
that new or used spark plugs are gapped before they are
instalied in the engine.

Spark Plug Gap: 0.028 - 0.036 inches (0.7 - 0.9 mm)

NOTE: Make sure that the éngine is cold before in-
removing and specting the spark plugs.
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Testing the Alternator

1. For the No Load performance inspection, start
the engine and test the alternator’s regulated
voltage.

Regulated voltage: 13.9 - 15.1 Volts
Current: Less than 10 Amps

2. To test the stator, use an ohm meter to check the
resistance between each terminal.

Resistance: Less than 1 ohm

3. Totest the rotor, use an ohm meter to check the
resistance between the slip rings.

Resistance: 2.9 ohms

Westerbeke Engines
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Testing the Starter

(Left blank for starter test procedures)
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(Left blank for starter test procedures)
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YOUR NOTES
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ENGINE ASSEMBLY

Take the following precautions when assembling the engine:
A. Make sure that all parts to be assembled are thoroughly cleaned.
B. Be careful not to mix nuts and bolts. Metric and SAE bolts are used on various engine assemblies.
C. During the assembly, recheck clearances and ensure that all parts are assembled in their proper order
and face the correct direction in relation to the engine block; that is, pistons, piston rings, bearings and

bearing caps.

D. Apply lubricating oil to moving parts during the assembly. Ensure that moving parts, when assembled
on the engine, rotate or slide and are not subject to binding or excessive tension.

E. If there are mating marks scribed during disassembly, reference them correctly for assembly.
F. Use new gaskets, lockwashers, and O-rings.

G. Tighten the bolts and nuts on important parts of the engine to specified torques using a reliable torque
wrench.

H. Use liquid sealants when required on nuts, bolts and gaskets. Refrain from using tape sealants.
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CYLINDER BLOCK ASSEMBLY

For the W 26G and the W 26GX engines, assemble the components in the order indicated below.

CYLINDER BLOCK ASSEMBLY ORDER

* 1. Crankshaft and Bearings (page 114)

* 2. Piston and Connecting Rod Assembly  (page 115)

* 3. Balance Shaft (page 117, step # 7-8)
4. Balance Weight
5. Oil Pump

* 6. Oil Pump Drive Sprocket and Chain (page 117, step # 8)
7. Rear Oil Seal Retainer

* 8. Balance Shaft Gear Cover (page 118, step 9)

* 9. Oil Pan (page 118, step 10-11)
10. Water Pump

*11. Crankshaft Timing Belt Pulley (page 119)

* Denotes that assembly instructions for these parts follow on the indicated pages.
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Assembling the Crankshaft

1. Before each bearing cap is installed, coat the
crankshaft’s bearing cap bolts (threaded portion)
with engine oil.

NOTE: Do not allow any oil to get on the back-
side of the bearing inserts.

2. Attach the thrust washers on the cylinder block at
the front and rear sides of the No. 3 bearing

3. When installing the bearing caps, be certain that
their arrowheads face toward the front of the
cylinder block, respectively. After the bearing
cap bolts have been torqued to the proper
specification, ensure that the crankshaft can
rotate lightly.

4. Tighten the bearing caps.

40 - 47 Ib-ft (5.4 - 6.6 kg-m)
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Piston and Connecting Rod Assembly

1. Assemble the pistons and connecting rods so that
the front mark located at the side of the connecting

rod and the front mark provided on the top of the pis-
ton come on the same side.

. Using the special service tool # 09221-25014 (Main
body) and 09221-87702, attach the fitting piece (2)

onto the stand (1), and place the long bar (4) into
position.

3. Place the small bar (5) into the piston pin. Then press
the piston pin into position using a press.

NOTE: After the connecting rod has been as-

sembled in the piston, ensure that the piston can
move lightly back and forth.

115

_ .. Front mark

- Piston pin

® (Small bar)

== _
=\

-~ {Long bar)
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Piston Ring Installation =

1. When installing the piston rings, make sure that
the marks stamped on the rings by the manufac-
turer face upward.

2. Make sure that the ring openings DO NOT align Thrust side

when they are on the piston. Position the ring 1

. . . . Compressi
gaps in the direction shown in the figure. ring r?ag 2s o

3. Apply engine oil to the external circumference of
piston pin.

(as viewed from

i
Front of engine
top side)

Compression

Gil ring ’ ring No. 1

4. Insert the connecting rod and piston assembly
into the cylinder block with a piston ring com-
pressor attached.

5. Install the cap on the connecting rod, making
sure that the front mark (projected) on the bear-
ing caps are aligned with the mark provided on
the connecting rod.

Front mark
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6. Tighten the connecting rod caps between 15.2 - 21.0
Ib-ft (2.1 - 2.9 kg-m).

7. Install the balance shaft. Align the stamped mark on the
balance shaft’s drive gear with the stamped mark on
the balance gear.

8. Install the oil pump’s drive chain.
NOTE: The sprocket that attaches to the balance

shaft must be attached so that the stamped mark
CB-OUTSIDE faces away from the engine.

117

Stamped marks
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9. Install the balance shaft’s gear cover.

10. Replace the old oil pan gasket with a new one.
Prior to installing the oil pan, apply silicon bond
sealer to the gasket.

11. Place the gasket on the cylinder block and attach
the oil pan. Tighten the oil pan bolts between 2.9
-5.1 Ib-ft (0.4 - 0.7 kg-m). e

Silicon based liquid.

—
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Installing the Crankshaft Timing Belt Pulley

After the balance shaft drive gear has been installed
on the crankshaft, place the two crankshaft timing
belt pulley flanges (convex side toward the
crankshaft) on both sides of the crankshaft timing belt
pulley. Refer to the illustration to the right.

119

Convex side
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CYLINDER HEAD ASSEMBLY

For the W 26G and the W 26GX cylinder heads, assemble the components in the order indicated below.

CYLINDER HEAD ASSEMBLY ORDER

*1. Valve Guide Bushings (page 121, step 1)
*2. Valves (page 121, step 2)
*3. Camshaft (page 121, step 3)
*4. Timing Belt Pulley (page 121, step 3)
*5. Rocker Arm Shafts (page 122, step 4)
*6. Wave Washer (not shown) (page 122, step 5)
*7. Distributor Housing (page 122, step 6)

*Denotes that assembly instructions for these parts follow on the indicated pages.
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SST

1. If the cylinder head had its valve guide bushings
removed, insert new valve guide bushings using _
the special service tool [SST] # 09201-87702. N
Replace the plate washer. >

2. NOTE: For this step, temporarily insert the rocker
arm shafts (see step# 4). Insert a valve, com-
press the valve springs, using special service
tools # 09202-87001 and 09219-87702, and in-
stall the spring retainer locks. Repeat this process
for each vaive.

3. Install the camshatft and timing belt pulley. During
the installation, the camshaft can be prevented
from rotating by inserting a screw driver through
the opening of the pulley. Tighten the timing beit
pulley bolt between 21.7 to 32.5 ib-ft (3.0 - 4.5 kg-
m).
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Intake side
e E R i
g5 o e Mo
4. The rocker arm shaft for the exhaust side, which e fJ’ A Cio | BA
is the longest rocker shaft, must be installed in =B B Y
the cylinder head’s right side, as viewed from the J\\@/@L/L
front. The shaft is inserted from the back of the /" Exhaust side
cylinder head. The dowel pin at the end of the /" Valve rocker arm
rocker arm shaft fits into a slot at the rear of the Compression spring
cylinder head. This pin aligns the oil ports in the
rocker shaft to those in the cylinder head.
NOTE: If the set screws at the end of the rock-
er arm shafts were removed so the center of
the shafts could be cleaned, do not screw the ’ ;
set screw in so far as to block the first oil port (Lo \ j'
in the rocker arm shaft ( allow dimension B to
be 0.314 inches [8 mm]). ==
B
Amount of screwing-in: about 8mm

5. Insert the wave washer (see right).

6. Install the distributor housing along with a new O-
ring gasket. Tighten the bolts between 2.910 5.1
Ib-ft (0.4 - 0.7 kg-m).
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. Measure the play in the camshaft’s thrust direc-
tion. Next check the camshaft’s end play in the
axial direction (that is, movement from side to
side).

Specified Limit: 0.002 - 0.011 inches
(0.05 - 0.29 mm)

Allowable Limit: 0.0157 inches (0.4 mm)
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BOLTING THE CYLINDER HEAD TO THE CYLINDER BLOCK

1. Make sure none of the pistons come to their Top
Dead Center (TDC) position. This allows the
cylinder head to be mounted on the cylinder
block without the valves interfering with the pis-
tons. Be sure to align the stamped mark on the
camshaft timing belt pulley with the indicator on
the cylinder head.

"\ Align stamped
) mark with
./ indicator

2. Make sure the mating surface of the cylinder head and cylinder block are clean of old gasket material, oil

or grease. Use a new cylinder gasket when installing the cylinder head on the cylinder block. Do not use
any gasket sealer on this gasket.

3. Mount the cylinder head on the cylinder block and tighten the cylinder head bolt between 28.9 to 36.2 Ib-
ft (4.0 - 5.0 kg-m).

LL{LATIETR

FRONT

W 26G HEAD BOLT
TIGHTENING SEQUENCE
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TIMING BELT ASSEMBLY

For the W 26G and the W 26GX engines, assemble the timing belt components in the numerical order indi-
cated below.

TIMING BELT ASSEMBLY
* 1. Timing Belt Pulley (Crankshaft) (page 119)
2. Timiung Belt Pulley (Camshaft) (page 126, step 1)
* 3. Timing Belt (page 127, step 5)
* 4. Timing Belt Tensioner and Spring (page 128, step 7)

5. Lower Timing Belt Cover
6. Upper Timing Belt Cover
7. Crankshaft Pulley

8. Water Pump Pulley

9. V-Belt

* Denotes that disassembly instructions for these parts follow on the indicated pages.

Denotes that a bolt is needed to secure this part.
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1. Make sure the stamped marks on the camshaft and crankshaft timing belt pulleys are aligned with their
respective indicators (pointers) on the cylinder head and bearing shaft gear cover (note that the camshaft

pulley mark is at 3 o’clock; the crankshaft pulley mark is between 4 and 5 o’clock when the pulley keyways
are at 12 o’clock).

Align stamped
mark with indicator

2. Temporarily attach the timing belt tensioner, leaving its setting bolt backed off one half turn.

3. Install the tension spring.

4. If the crankshaft timing belt pulley was removed during disassembly and had not been reinstalled on the
crankshaft as described on page 119, then place the crankshaft timing belt pulley on the crankshaft.

Make sure the crankshaft timing belt pulley’s flanges are properly placed on either side of the pulley (con-
vex surface of flange toward pulley). See page 119.

CAUTION

. When installing the timing belt, DO NOT pry the belt with a screwdriver or similar tool. Damage
to the belt will result.
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5. Install the timing belt by hand, making sure that there is no slack between the pulleys on the side of the
belt away from the tensioner and that the stamped marks on the two pulleys are still properly aligned with
their respective indicators.

il | stamped
4 || mark with
indicator

Line up stamped mark with indicator

6. Rotate the crankshaft two complete turns in the normal direction of rotation until the No. 1 piston returns
to Top Dead Center (TDC). Check that the timing belt pulleys again are properly aligned with their respec-
tive indicators, as indicated in step 5.

Top dead center

BTDC 10°
Timing | Timing belt
mark checkmark

P ?\ Timing belt
‘_ cover

TCLSH

127 Westerbeke Engines



CAUTION

Ensure that no other force save that of the tensioner spring is applied to the tensioner when
tightening the setting bolts.

7. With the timing belt aligned and checked, tighten the single setting bolt to the specifications given below.

Tightening Torque: 13.7 - 22.4 Ib-ft
(1.9 - 3.1 kg-m)
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ADJUSTING VALVE CLEARANCES

1. Adjust the valve clearances according to the following specifications. (Adjustments are made using the
appropriate feeler gauge between the rocker arm and its associated cam lobe on the cam shaft, as shown
in the figures below.)

For the W 26G and the W 26GX engines adjust valve clearances as follows:

1. Set the piston of the No. 1 cylinder at the end of its compression stroke. Adjust the No. 1 and No.
3 intake valve clearances and the No. 1 and No. 2 exhaust valve clearances as specified below.

Valve Clearances Intake 0.0071 inches (0.20 mm)
(engine cold) Exhaust 0.0071 inches (0.20 mm)

2. Set the piston of the No. 1 cylinder at the top of its intake and the end of its exhaust stroke (rotate
the crankshaft 360° ). Adjust the No. 2 intake and the No. 3 exhaust valve clearances as specified
above.

2. Install the upper and lower timing belt covers, ensuring that the associated dust seals are properly installed
and that the crankshaft timing belt pulley flange is properly positioned in front of the pulley.

Tightening Torque: 1.4 -29Ib-ft (0.2 - 0.4 kg-m)
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Installing the Distributor

1. Set the No. 1 piston at Top Dead Center

(TDC) at the end of the compression 8.157 INCHES (4 mam)
stroke. STAMPED MARK

2. Turn the distributor shaft until the ]
stamped mark located at the end of the E — For W 266

distributor shaft is aligned with the o —
recessed mark, as indicated in the il-
lustration to the right.

<
O

At this point, the distributor is correctly
aligned for installation. ALIGNING STAMPED MARKS ON DISTRIBUTOR

NOTE: At this point, fill the distributor
housing with approximately 30 cc of en-
gine oil.

Embossed line on
distributor housing

3. Install the distributor into the cylinder block
in such a way that the mold seam line
provided on the distributor body is lined up
with the embossed line located on the dis-
tributor housing.

Diecast seam line
(distributor)

4. Temporarily tighten the distributor retaining Distributor housing
boilt.
NOTE: Make sure to tighten the dis-
tributor retaining bolt after the engine
tune-up operation has been completed.

Y]
- —
= A

)

—lw'_.l!’
G xoP

Align bolt’s center with

this projected point at center

Distributor flange

Westerbeke Engines 130



Installing External Parts and Subassemblies

1.

2.

Install the exhaust manifold.

Install the intake manifold.

. Attach the cylinder head cover, ensuring that the cylinder head cover gasket is properly positioned in its

grove in the cover before installing the cover’s cap nuts and seal washers.

Tightening Torque: 5.1 -9.4 Ib-ft (0.7 -1.3 kg-m)

. Install the crankshaft pulley to the crankshaft.

Tightening Torque: 36.2 - 43.4 Ib-ft (5.0 - 6.0 kg-m)

. Install the fresh water circulating pump and the fresh water circulating pump’s pulley.
. Install the governor’s mounting bracket and the governor; attach the linkage arm to the carburetor.

. Install the alternator’'s mounting bracket and the alternator; install the fresh water pump’s drive belt and

adjust the belt so that it deflects between 0.43 to 0.51 of an inch (11 to 13 mm). Refer to the illustration
below.

Amount of
deflection

8. Install the sea water pump’s mounting bracket and the sea water pump; install the drive belt and adjust

the belt so that it deflects between 0.43 t0 0.51 of an inch (11 to 13 mm).
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Operation

LUBRICATION SYSTEM

The lubricating system is a pressure feeding system using an oil pump. The engine oil forced out of the oil
pump is passed through the oil filter. The oil passes through the oil filter and then to the various lubricating
points in the engine and then returns to the lubrication oil sump.

When the oil pressure exceeds the specified pressure, the oil pushes open the relief valve in the oil pump
and returns to the oil pan, thereby keeping the oil pressure within its specified range.

Lubrication by T Oil filter 1M
oil splash L By-pass l
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Engine Oil Change (to include filter)
1. Draining the Oil Sump

Discharge the old oil through the sump drain hose (attached
at the front of the engine) while engine is still warm. Drain the
old oil completely, replace the hose in its bracket, and replace
the end cap securely.

Always observe the old oil as it is removed. A yellow/gray
emulsion indicates the presence of water in the oil. Although
this condition is rare, it does require prompt attention to
prevent serious damage. Call a competent mechanic should
water be present in the oil. Sea water present in the oil can
be the result of a fault in the exhaust system attached to the
engine and/or a siphoning through the sea water cooling cir-
cuit into the exhaust, filling it up into the engine (refer to the
installation illustrations on page 13).

2. Replacement of the Oil Filter

When removing the used oil filter, you may find it helpful and
cleaner to punch a hole in the upper and lower portion of the
old filter to drain the oil from it into a container before remov-
ing it. This helps to lessen spillage. A small style automotive
filter wrench should be helpful in removing the old oil filter.
Place some paper towels and a plastic bag around the filter
when unscrewing it to catch any oil left in the filter. (Oil orany
other fluid on the engine reduces the engine’s cooling ability.
Please keep your generator’s engine clean.) Inspect the old
oil filter as it is removed to make sure that the rubber sealing
gasket came off with the old oil filter. If this rubber sealing
gasket remains sealed against the engine block, gently
remove it. The replaceable cartridge-type oil filter requires no
cleaning inside, so it may be properly disposed of.

When installing the new oil filter element, wipe the filter
gasket’s sealing surface on the engine block free of oil and
apply a thin coat of clean engine oil to the rubber gasket on
the oil filter. Screw the filter onto the threaded oil filter stub,
and then tighten the filter firmly by hand

=
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NOTE: Generic filters are not recommended, as the material standards or diameters of im-
portant items on generic parts might be entirely different from genuine parts.
after an oil filter change and oil fill, run the engine to ensure that the oil pressure is normal and

that there are no oil leaks around the new oil filter.
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3. Filling the Oil Sump

Add fresh oil through the oil filler cap on the valve cover (refer to the photographs on pages 3 and 4 for the
location of the oil filler cap and lube oil dipstick). After refilling the oil, run the engine for a few moments while
checking the engine’s oil pressure. Ensure there is no leakage around the new oil filter or from the oil drain
system, and then stop the engine. Then check the quantity of oil with the lube oil dipstick. Fill to, but not
over, the high mark on the dipstick, should the engine require additional oil.

Checking the Engine’s Lubricating Oil

1. Check for any engine oil leakage. Should an oil leak be detected, inspect the engine to locate the leak
and correct it. Tightening of fittings and bolts is considered normal maintenance and is the responsibility
of the owner.

2. Check engine’s oil level with the oil dipstick at least once daily prior to engine usage. Add oil as needed.

3. Make sure the engine’s oil level is maintained near, but not over, the F mark on the dipstick. If the engine’s
oil drops close to the L mark, add the engine oil until the oil level reaches the F mark. Keep an eye on the
engine’s oil level. After the engine is broken in, if the engine continues to consume a notlceable quantity
of engine oil, consult a competent marine mechanic.

NOTE: Maintaining the engine’s oil level with the proper lubricating oil, and making sure that
the oil is changed at the proper intervals, is the responsibility of the owner/operator. Engine
damage resulting from the lack of engine oil, from the wrong type of oil, or from unclean oil is
not a warrantable issue.

Engine oil capacity: (not including filter) 3.0 quarts (2.9 liters)

Troubleshooting the Oil System

Trouble Possible Cause Remedy
Oil leak 1. Loose oil drain 1. Tighten or replace.
hose.
2. Oil pan to cylinder 2. Tighten securing belts
block leakage. or replace pan gasket.

. Damaged or loose

timing chain cover
or rocker cover.

. Damaged or loose
cylinder head gasket.

. Loose or damaged

oil filter.

. Loose or damaged

pressure switch or
sender.
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3. Replace or tighten
bolts.

4. Tighten or replace.

5. Tighten or replace.

6. Tighten or replace.
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Trouble

Low Qil Pressure
(unit shutdown)

Possibl
1. Oil leaks.

2. Low oil level or
incorrect grade.

3. Faulty oil pressure
switch.

4. Clogged oil filter.

5. Clogged oil pump
strainer.

6. Worn or fatigued
oil pressure relief

valve spring.

7. Faulty electrical
circuit.

Checking Oil Pressure with a Mechanical Gauge

1. Remove the oil pressure sender and connect
a mechanical oil pressure gauge in its place.

2. Electrically jump the oil pressure switch’s

connections.

3. Start the engine and encourage a fast warm

up.

4. Measure the oil pressure. Ifit is less than the
specification listed below, check the

engine’s lubricating system.

Oil pressure: 50 - 70 psi

(3.5 - 4.0 kg/cm?)

Remedy

1. Refer to above.

2. Add oil to proper
level or change.

3. Test and replace.
4. Remove and replace oil
filter.

5. Remove and clean.

6. Remove and replace.

7. Check circuit and
repair as needed.

NOTE: Ensure that the engine’s oil meets all temperature requirements and the API specifica-
tion of SC, SD, SE, or SF.

Temperature

()

-30
1

(F*)

T

-20

Engine oil
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COOLING SYSTEM

Description

Westerbeke marine gasoline engines are designed and equipped for fresh water cooling. Heat produced in
the engine by combustion and friction is transferred to the fresh water which circulates throughout the en-
gine. This circulating fresh water cools the engine block and its internal moving parts. The heat is transferred
externally from the fresh water to sea water by means of a heat exchanger, similar in function to an automo-
tive radiator. Sea water flows through the tubes of the heat exchanger while fresh water flows around the
tubes; engine heat transferred to fresh water is conducted through the tube walls to the sea water which is
pumped into the exhaust system and discharged overboard. In basic terms, the engine is cooled by fresh
water, the fresh water is cooled by sea water, and the sea water carries the transferred heat over the side
through the exhaust system. The fresh water and sea water circuits are independent of each other. Using
only fresh water within the engine allows the cooling water passages to stay clean and free from harmful
deposits. The two independent circuits and their components are discussed in the following paragraphs.

Fresh Water Circuit

Fresh water is pumped through the engine by a belt-driven circulating pump, absorbing heat created by in-
ternal combustion and by friction. The fresh water coolant circulates throughout the engine block absorb-
ing heat, then passes through the thermostat into the exhaust manifold, then to the heat exchanger where it
is cooled, and then is returned to the engine block through the suction side of the fresh water circulating
pump. When the engine is started cold, external fresh water flow is prevented by the closed thermostat (al-
though some fresh water flow is bypassed around the thermostat to prevent the exhaust manifold from over-
heating). As the engine warms up, the thermostat gradually opens, allowing the engine’s fresh water coolant
to flow unrestricted to the external portion of the cooling system.

Sea Water Circuit

The sea water flow is created by a positive displacement neoprene impeller pump. Normally the pump draws
sea water directly from the ocean through a flush-hull sea cock and sea water strainer. Sea water then flows
directly from the discharge of the sea water pump to the heat exchanger sea water inlet. After passing through
the tubes of the heat exchanger, the sea water enters a water injected, wet exhaust system, the most popular
type of exhaust system in use. In the case of larger engines, the sea water flow is divided prior to entering
the exhaust systems so that a portion is used to cool the exhaust system. Full sea water flow would create
unnecessary exhaust back pressure.

Sea Water Pump

The sea water pump is self priming and positive displacement. This rotary sea water pump has a non-fer-
rous housing and a neoprene impeller. The impeller has flexible vanes which wipe against a curved cam
plate within the impeller housing, producing a pumping action. On no account should this pump be run dry.
There should always be a spare impeller and impeller cover gasket aboard (an impelier kit).
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Zinc Anodes

A zinc anode, or pencil, is located in the sea water cooling circuit within the heat exchanger. The purpose
of the zinc anode is to sacrifice itself to electrolysis action taking place in the sea water cooling circuit, there-
by reducing the effects of electrolysis on other components of the system. The condition of the zinc anode

should be checked monthly and the anode cleaned or replaced, as required. Spare anodes should be car-
ried on board.

NEW 0
ANODE REPLACE REPLACE REPLACE

Westerbeke Engines . 138



Troubleshooting the Cooling System
Trouble Possible Cause Remedy
Coolant leaks: It is recommended that when trying to locate a leak in the cooling system that the system be

pressure tested using a commercially available pressure tester such as the STANT #ST255. Follow instruc-
tions with the tester. Locate and correct the leak.

2. Leaking pressure 2. Test with above unit

cap. and/or replace.

. Faulty plastic 3. Check and tighten con-
coolant recovery nections or replace
tank. tank.

Overheating (Fresh . Insufficient 1. Replenish coolant and
Water System) coolant. check for cause of loss.

. Loose or broken 2. Adjust or replace.
water pump drive
belt.

. Faulty thermostat 3. Remove and replace.

. Faulty overheat 4. Remove and replace.
switch.

. Scale and sediment 5. Flush engine cooling
in cooling system. system and heat ex-

changer; replenish coolant.

. Faulty circulating 6. Remove and replace.
pump.

Overheating (Sea . Loose or broken sea 1. Adjust or replace.
Water System) water pump drive
belt.

. Faulty sea water 2. Check sea water pump

pump. for wear, defective
impeller. Repair or
replace as needed.

. Clogged heat 3. Remove exchanger,
exchanger. clean and flush.

4. Scale in exhaust. 4. Remove elbow and clean.

Other causes of engine overheating may be caused from faults in the sea water circuit supplying coolant to
the sea water pump on the engine. Examine the off circuit for possible contributing faults.
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CARBURETOR AND FUEL SYSTEM
Carburetor
The carburetor is a single barrel down draft type with a metal screened air intake filter which is cleanable.

The carburetor has two metering jets, one of which is adjustable (the idle mixture). The other fast running
jet is set at the factory and will accept no adjustment.

Any adjustment to the idle mixture jet should be done with the engine warmed up.

Carburetor Adjustment

1. Idle Mixture Jet
Turn the idle mixture screw clockwise (in) until the engine skips; back the screw out (counterclockwise)
slowly until the engine smooths then skips again; then turn the screw clockwise (in) one-quarter to one-
half of a turn. The idle mixture should be satisfactory at this setting.

2. Run Mixture Jet

This mixture jet is pre-sized at the factory and is not adjustable. The idle mixture jet adjustment can be
made to improve engine performance. : '

Alrintake Screen

&
w\“’“

Electric Choke

QOTE: Choke index mark is lgcated on the choke cover lower right
inboard side.
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Electric Choke

The electric choke uses a 12 volt heating element which opens the choke automatically once the engine
starts and is running.

The choke is adjusted with the engine OFF and cooled.

Adjust the choke byloosening thethree cover-secur-
ing screws and rotating the cover clockwise to EN-
RICH the choke and counterclockwise to LEAN the g pcTRIC
choke. The choke is initially set at the factory for an CHOKE
average of 70° F (21° C) room temperature.

The choke may need readjustment at engine commis-
sioning for the ambient temperature of the area the en-
gine is operating in.

The choke index mark is located on the choke cover
lower right inboard side.

CAUTION
The choke housing will normally get hot during engine operation.

NOTE: When initially starting the engine (commissioning) or after servicing the fuel system,
prime the engine’s fuel system by using the engine mounted fuel pump. Prime the fuel sys-
tem by turning the Key Switch ON and pressing the START button. To prevent the unwanted
activation of the carburetor’s electric choke, unplug the 12 volt (+) lead at the electric choke
during this priming operation and reconnect it after priming to start the engine.

Electric Fuel Pump
The engine-mounted electric fuel pump supplies fuel to the engine’s

carburetor during engine operation. A cleanable filter screenis con-
tained in the pump’s base.

Remove the base by placing a wrench on the hex nut and twisting
it loose from the bayonet fittings. Clean the screen as needed. A
new base gasket #34706 must be installed each time the pump base
is removed and reinstalled. Finter Screen

WARNING

Shut off the fuel service valve at the engine when servicing
the fuel system. Take care in catching any fuel that spill from
within the pump when the base is removed. DO NOT allow
any smoking, open flames, sparks or other sources of fire
near the fuel system when servicing. Ensure proper ventila-
tion exists when servicing the fuel system.
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Troubleshooting the Fuel System

Trouble

Hard starting

_Possible Cause

1. Faulty check.

2. Fuel.

3. Fuel pump.

4. Faulty idle jet
adjustment

Bemedy

1. Check choke adjustment

and operation .

. Check fuel supply and

correct type.

. Check pump operation

and clean filter
screen.

. Adjust idle jet.

Flooded

1. Carburetor float
needle valve open
or damaged.

2. Float in carburetor
leaking.

3. Float chamber
gasket damaged or
securing screws are
loose.

. Clean or replace the

needle valve.

. Repair or replace

float.

. Replace gasket and/or

tighten screws.

Poor performance
at generator speed

Westerbeke Engines

1. Main jet clogged.
2. Carburetor inlet
filter clogged.

3. Fuel pump filter
clogged.

4. Air intake filter
screen dirty.
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. Remove and clean.

. Remove and clean.

. Remove and clean.

. Remove and clean.
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DC ELECTRICAL SYSTEM

Safety Information

This circuit is designed and manufactured in compliance with United States Coast Guard Standards (33 CFR
PART 183). No modifications may be made to it by the installer or user. It is the installer's responsibility to
assure that the installation of the control panel is done so in compliance with the above Coast Guard Stan-
dards. Failure to observe these requirements could be the cause of injury.

Distributor

Thedistributor is a solid state type without breaker !
points; therefore, it requires no adjustment. It con- ‘
sists of a cap, rotor, signal generator, igniter and
centrifugal advance system.

The signal generator consists of a signal rotor, a 3
magnet and a pickup coil. When the signal rotor Y b 3 I
is driven, the amount of magnetic flux through the ¢

pickup coil varies and an electric signal is con-
ducted at both ends of the pickup coil and sent to
the igniter.

TIMING
MARK
(388 RPM)

The centrifugal advance controls the signal gen-
erator timing so as to control the ignition timing
according to the engine speed and load.
Ignition Timing

1. Attach a timing light to the #1 spark plug and mark the front crankshaft timing groove and the timing mark
on the scale embossed on the engine’s front cover.

2. Start the engine and warm it up to its normal operating temperature.

3. Using the timing light, align the timing groove in the front crankshaft puliey with the proper timing mark
on the ignition timing scale embossed on the engine’s front cover. Do this by loosening and slowly rotat-
ing the distributor body.

Timing Specifications: 10° = 2°BTDC at idle (900 rpm)

Refer to the "ENGINE TUNE-UP SPECIFICATIONS" section of this manual for additional information regard-
ing tune-up specifications, page 42.
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DC WIRING DIAGRAM #36037
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DC WIRING DIAGRAM # 36037
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RESPONSIBILITY FOR SAFETY REGULATIONS

.THE WESTERBEKE 26G GASOLINE MARINE PROPULSION ENGINE AS SHIPPED FROM THE
FACTORY AND EXCLUSIVE OF ITS INSTRUMENT PANEL COMPLIES WITH U.S. COAST GUARD
REGULATION 33CFR-I83.THE STANDARD INSTRUMENT PANEL DOES NOT NECCESARILY SO COMPLY
AND IS INTENDED TO BE INSTALLED ABOVE DECK AND ISOLATED FROM GASOLINE SOURCES IN
ACCORDANCE WITH 33CFR-183.410(b).

2.1T IS THE RESPONSIBILITY OF THE BOAT MANUFACTURER TO INSURE THAT THE INSTALLATION OF
OF THIS ENGINE AND 'ITS INSTRUMENT PANEL COMPLY WITH 33CFR-183.

3.AN ON-OFF SWITCH MUST BE INSTALLED IN THIS LINE TO DISCONNECT THE STARTER CIRCUIT FROM
THE BATTERY IN AN EMERGENCY AND WHEN LEAVING THE BOAT. TWELVE VOLT STARTERS TYPICALLY
DRAW 200 TO 300 AMPS WHEN CRANKING.THE DURATION OF INDIVIDUAL CRANKING CYCLES SHOULD
NOT EXCEED 30 SECONDS.A SWITCH WITH A CONTINOUS RATING OF 175 AMPS AT 12 VOLTS WiLL
NORMALLY SERVE THESE FUNCTIONS BUT SUCH A SWITCH SHOULD NOT BE USED TO'MAKE' THE CIRCUIT,

S

. THIS PRCDUCT IS PROTECTED BY A MANUAL RESET CIRCUIT BREAKER LOCATED NEAR THE STARTER AND
AS CLOSE AS POSSIBLE TO THE SOURCE OF CURRENT. EXCESSIVE CURRENT DRAIN ANYWHERE IN

THE INSTRUMENT PANEL,WIRING OR ENGINE WILL CAUSE THE BREAKER TO TRIP, IN THIS EVENT MOST
ENGINE MODELS WILL SHUT DOWN BECAUSE THE OPENED BREAKER WILL O!SCONNECT THE FUEL SUPPLY,
THEREFORE THE BUILDER/OWNER MUST BE SURE THAT THE INSTRUMENT PANEL ,WIRING AND ENGINE
ARE INSTALLED TO PREVENT CONTACT BETWEEN ELECTRICAL DEVICES AND SALT WATER,
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Spark Plugs

Service spark plugs, clean gap or replace as needed. WEAR AND ADHESION OF CARBON
Spark plug gap: 0.028 - 0.036 inches T —
(0.7 -0.9 mm) 1‘13, BURNT
(=—=~71  CONDITION

Spark plug torque: 10.8 - 15.9 Ib-ft (1.5 - 2.2 kg-m)

N
Check plugs for damage and/or wear. ) DAMAGE AND
DETERIORATION

{

NOTE: Loc-tite "Anti-Seize" applied to the threaded por-
tion of the spark plugs will retard corrosion, making fu-
ture removal of the spark plugs easier.

DAMAGE

CAUTION

DO NOT remove the spark plugs while the engine is hot.
Removing the spark plug from a hot engine can damage
the threads in the cylinder head. Let the engine cool
down before removing or replacing the spark plugs.

Voltmeter

The voltmeter in the remote instrument panel can be a useful instrument in determining the status of your
electrical system and in warning you when an abnormality occurs. The voltmeter will indicate differently,
depending when the readings are taken.

Fully charged batteries that are in a static state should read between 12.3 and 12.6 volts on the dial. The
term static means that the battery has not been charged or discharged for at least 2 hours. If the reading is
between 11 and 11.5 volts, then the battery is about half discharged and should be charged to ensure its
usefulness. If the engine is started and the needle does not go up, this would indicate that no charge is
presently delivered to the battery.

When the battery is charging, the needle should be between 12.6 and 13 volts. The needle may move up to
about the 14.6 volt range toward the end of the charge cycle, at which time the needle drops back to the 12.6
to 13 volt range, as voltage regulation controls this function. If the battery’s voltage exceeds 15 volts, this
indicates that the battery is being overcharged and the battery will be damaged if left unchecked. The volt-
age regulator is most likely at fault when this happens.

When the battery is discharging (having electrical loads placed upon it and no charging current applied), it
is normai for the needle to indicate between 11.4 and 12.6 volts.
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Troubleshooting the Electrical System

Trouble

Key Switch turned ON,
electric fuel pump
not energized.

Possible Cause

. Battery switch or

power not on.

. 20 Amp circuit

breaker tripped.

Bemedy

. Check switch and/or

battery connections.

. Reset breaker.

Engine cranks,
but does not start.

. Fuse blown.

. Lack of fuel.

. Choke faulty.

. Coil faulty .

. Distributor faulty.

. Wiring faulty.

. Check fuses; replace

if necessary.

. Check for fuel to

engine.

Check fuel lift pump.

. Check to see that it

is not jammed. Should
be closed if engine is
cold.

. Check coil.

. Check distributor,

cap and wires.

. Check wires and con-

nections for shorts,
breaks and corrosion.

Engine stops.

Westerbeke Engines

. Low oil pressure or

overheated.

. Low oil pressure

switch fails to
close.

. High water or

exhaust temperature
switches open at too
low a temperature.

. Switch and wiring.
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. Check oll, fresh water

and sea water cooling.

. Check for satisfactory

operation with switch
bypassed.

. Same as above.

. Inspect all wiring for

loose connections and
short circuits.



Trouble

Not charging battery
or battery runs down.

Possible Cause

1. Alternator drive.

2. Oil pressure switch.

3. High resistance
leak to ground.

4. Low resistance leak
to ground.

5. Alternator.

149

Bemedy

1. Check drivebelt and

its tension. Be sure
alternator turns freely.
Check for loose
connections.

. Observe if gauges and

light are on when
engine is not running.
Test the normally open
oil pressure switch by
disconnecting one
lead. if lights go out,
replace oil pressure
switch.

. Check wiring. Insert

sensitive (0-.25 Amp)
meter in battery

lines. (Do not start
engine.) Remove con-
nections and replace
until short is located

. Check all wires for

temperature rise to
locate fault.

. Disconnect alternator

at output, after a

good battery charging.
If leakage stops, re-
place alternator’s pro-
tective diode plate.
That failing, replace
alternator.
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HBW TRANSMISSIONS

DIPSTICK

DESCRIPTION
1. BRIEF DESCRIPTION

The Type HBW Short Profile Sailing Gears are equipped with a positive-
ly-driven, mechanically-operated helical gearing system. The servo-
operated multiple-disc clutch requires only minimum effort for gear
changing, making the transmission suitable for single-lever remote
control via a rod linkage, Morse or Bowden cable.

The torque transmission capacity of the clutch is exactly rated, pre-
ventlng shock 1loads from exceeding a predetermlned value and thus
ensuring maximum protection of the engine.

The transmission units are characterized by low weight and small
overall dimensions. The gearbox castings are made of a high-strength,
corrosion-resistant aluminum alloy, chromized for improved sea water
resistance and optimum adhesion of paint.

The transmissions are immersion-lubricated. Maintenance is restricted
to fluid level checks (see Maintenance).

2. GEAR CASING

The rotating parts of the HBW transmission are accommodated in an oil-
tight casing, divided into two halves in the plane of the vertical
axis. Amply-dimensioned cooling ribs ensure good heat dissipation and
mechanical rigidity.

A fluid filler screw with dipstick and a fluid drain plug are screwed
into the gear casing. The filler screw is provided with a breather
hole.

The shaft for actuating the lmaltlple—dlsc clutch extends through a
cover on the side of the gear casing.
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3. GEAR SETS

The transmission is equipped with shaved, case-hardened helical gears
made of forged low-carbon alloy steel. The multi-spline driving shaft
connecting the transmission with the engine is hardened as well.

The driven shaft (propeller side) of the transmission is fitted with a
forged coupling flange, except on the V-drive model.

4. MULTIPLE-DISC CLUTCH INCLUDING OPERATION - POWER TRAIN

The engine torque is applied to the input shaft (36) in the specified
direction of rotation and, in shifting position A (forward), via
gear (44), the frictionally-engaged clutch discs (51 and 52) to the
external disc carrier (57), and from there via the guide sleeve (59)

to the output shaft (66).

In shifting position B (reverse), the torque is transmitted from the
input shaft (36) via the intermediate gear (not shown in cross-sec-—
tion), gear (65), clutch discs (51 and 52) to the external disc
carrier (57), the guide sleeve (59) and the output shaft (66).
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FUNCTION

The transmission uses a positively-driven, mechanically-operated
multiple-disc clutch system mounted on the output shaft.

The thrust force required for obtaining positive frictional engagement
between the clutch discs is provided by a servo system. This essen-
tially comprises a number of balls which, by the rotary movement of
the external disc carrier, are urged against inclined surfaces pro-
vided in pockets between the guide sleeve and the external disc
carrier and in this manner exert axial pressure. The thrust force
and, as a result, the transmittable friction torque are thus propor-
tional to the input torque applied. Due to the cup springs (48) sup-
porting the clutch disc stack and a limitation of the range of axial
travel of the external disc carrier (57), the thrust force cannot
exceed a predetermined value. )

The actuating sleeve (60) 1is held in the middle position by spring-
loaded pins. To initiate the shifting operation, the actuating
sleeve (60) need merely be displaced axially by a shifting fork until
the arresting force has been overcome. Then the actuating sleeve (60)
is moved automatically by the spring-loaded pins, while the external
disc carrier, which follows this movement, is rotated by the fric-
tional forces exerted by the clutch discs, and the shifting operation
is completed as described above.

—_——— — — — —
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5. SHAFT BEARINGS

Both the input and the output shafts are carried in amply-dimensioned
taper roll bearings.

The intermediate gear and the movable gears are carried in sturdy
needle roller bearings.

6. SHAFT SEALS

External sealing of the input and output shafts is provided by radial
sealing rings. The running surface on the shafts is case-hardened.

7. LUBRICATION

The transmissions are immersion-lubricated. The bearings are
generously supplied with splash fluid and fluid mist.

INSTALLATION
l. DELIVERY CONDITION

For safety reasons, the gearbox is NOT filled with fluid for shipment.
The actuating lever is mounted on the actuating shaft.

Before leaving the factory, each transmission is subjected to a test

run with the prescribed ATF fluid. The residual oil remaining in the
transmission after draining acts as a preservative and provides
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reliable protection against corrosion for at least one year if the
units are properly stored.

2. PAINTING THE GEARBOX

ALWAYS COVER THE RUNNING SURFACES AND SEALING LIPS OF THE RADIAL
SEALING RINGS ON BOTH SHAFTS BEFORE PAINTING. Make certain that the
breather hole on the oil filler screw 1is not closed by the paint.
Indicating plates should remain clearly legible.

3. CONNECTION OF GEARBOX WITH ENGINE

A torsio-elastic damping plate between the engine and the transmission
is to compensate for minor alignment errors and to protect the input
shaft from external forces and loads. Radial play should be at least
0.5mm.

4. SUSPENSION OF ENGINE-GEARBOX ASSEMBLY IN THE BOAT

To protect the gearbox from detrimental stresses and loads, provision
should be made for elastic suspension of the engine-gearbox assembly
in the boat or craft.

The fluid drain plug of the gearbox should be conveniently accessible.
5. POSITION OF GEARBOX IN THE BOAT

The inclination of the gearbox unit in the direction of the shafts
should not permanently exceed an angle of 20 degrees (15 degrees for
the V-drive model). (See illustration.)

The gearbox also can be mounted with the output shaft in the upward

position. Interchange the fluid dipstick and the fluid drain plug in
this case.

155 Westerbeke Engines



6. OPERATION OF GEARBOX.

Gear changing requires minimal effort. The gearbox is suitable for
single-lever remote control. Upon loosening the retaining screw, the
actuating 1lever (see 1illustration) can be moved to any position
required for the control elements (cable or rod linkage). Make cer-
tain that the 1lever does not contact the actuating lever cover
plate; the minimum distance between the lever and cover should be
0.5mm.

The control cable or rod should be arranged at right angles to the
actuating lever in the neutral position of the lever.

A larger amount of lever travel is not detrimental.
However, if the lever travel is shorter, proper gear engagement might

be impeded which will result in damage from premature wear and
excessive heat generation.

Minimum Travel (inner hole used)

Shift Cable Attachment from Rear
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The position of the cover plate underneath the actuating lever is
factory-adjusted to ensure equal lever travel from neutral to position
A or B.

CAUTION

Do not loosen the capscrews mounting this assembly. Removal
or disturbing of the shift cover will void all warranty res-
ponsibilities by Westerbeke.

When installing the gearbox, make certain that shifting 1is not
impeded (e.g., by restricted movability of the cable or rod linkage; by
unsuitably positioned guide sheaves; too small bending radius, etc.)

7. ENGINE-GEARBOX COMPARTMENT.

Care should be taken that the engine-gearbox compartment is properly
ventilated.

OPERATION
1. INITIAL OPERATION.

Fill the gearbox with automatic transmission fluid. The fluid level
is indicated by the index mark on the dipstick (see illustration).

To check huid level Transmission in Operaion

Transmission Casing
Surtace

Dipstick

Full Mark

\\ Flud Level
: -

—_—
—_—

Do not screw in tor
tiwio level cnecks

To check the fluid level, just insert the dipstick. Do not screw in.
Retighten the hex screw with the dipstick after the fluid level check.
Do not omit the O-ring seal.

2. OPERATING TEMPERATURE

The maximum permissible temperature of the transmission fluid 1is
130°C(266°F). If this temperature is to be exceeded, an optional fluid
cooler is available.
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3. OPERATION OF GEARBOX

The zero position of the operating lever on the control console must
coincide with the zero position of the actuating lever on the
transmission. Shifting is initiated by a cable or rod linkage via the
actuating lever and an actuating cam. The completion of the gear
changing operation is servo-automatically controlled.

Gear changing should be smooth, not too slow, and continuous (without
interruption). Direct changes from forward to reverse are per-
missible, since the multiple-disc clutch permits gear changing at high
RPM, including sudden reversing at top speeds in the event of danger.

4. OPERATION WITHOUT LOAD.

Rotation of the propeller without load (e.g., while the boat is
sailing, being towed or anchored in a river), and idling the engine
~with the propeller stopped, will have no detrimental effects on the
gearbox.

Locking of the propeller shaft by an additional brake is not required,
as locking is possible by engaging the reverse gear. Do NOT sail
while engaged in forward.

5. LAY-UP PERIODS.

If the transmission is not used for periods of more than 1 year, it
should be filled completely with fluid of the same grade to prevent
corrosion. Protect the input shaft and the output flange by means of
an anticorrosive coating,if required.

6. PREPARATION FOR RE-USE.

Drain the transmission of all fluid and refill to "the proper level
with the prescribed fluid.

MAINTENANCE

1. TRANSMISSION FLUID

To ensure trouble-free operation of the clutch, use only automatic
transmission fluid (ATF).

Under no circumstances should the fluid contain any additives, such
as molybdenum sulphite.

Commercial Automatic Transmission Fluid (ATF) , Type A or
Dexron II, is recommended.
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2. OIL QUANTITY

HBW 100 Approximately 0.37 U.S. Quarts (0.35 Liters)

3. FLUID LEVEL CHECKS

Check the fluid level in the transmission daily. Correct fluid level
is indicated by the index mark on the dipstick. (See item 1 under
OPERATION.) Always use the same fluid grade when topping off.

4. FLUID CHANGE

Change the fluid for the first time after 25 hours of operation,
then at intervals of at least once per vear.

5. CHECKING THE CABLE OR ROD LINKAGE

The cable or rod linkage should be checked at frequent intervals.
Also, check the zero position of the operating lever (on the control
console) and of the actuating lever (on the gearbox) at this time.
The minimum lever travel from the neutral position to the operating
positions (0-A = 0-B) should be 35mm for the outer and 30mm for the
inner pivot point. Make certain that these minimum values are safely
reached. Check the cable or rod linkage for easy movability (see
item 6 under INSTALLATION). ’

6. OVERHAUL.
Disassembly of the transmission in the field is not recommended. If

an overhaul or repair is needed, the work should be done by Westerbeke
or an authorized Westerbeke service center.
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BW-7 TRANSMISSION

DIPSTICK

General

The transmission’s gear ratio is 2.05 to 1. The BW-7 transmission is made of a lightweight , high-strength,
corrosion-resistant aluminum alloy suitable for the marine environment. This manual transmission rotates
opposite to the engine when in forward gear. The BW-7 transmits its power with case-hardened helical gears
and, in reverse, an intermediate gear. The reversing process is carried out by a servo double disc system.
For safety reasons, the transmission is NOT filled with lubricating oil for shipment. Before leaving the fac-
tory, however, each transmission is thoroughly tested with oil in the transmission. This testing, among other
things, provides all internal parts with a coating of oil. This oil acts as a preservative, providing reliable protec-
tion against corrosion for at least one year if the transmission is properly stored.

Lubrication

The BW-7 transmission is an immersion-lubricated type. Fill the transmission up to or near the top of the
machined notch cut on the dipstick with SAE 20 W/20 or SAE 30 weight engine oil exclusively. Muilti-grade
oils are not to be used in this transmission. DO NOT mix grades of ail! Lubricating oils may have an AP}
specification of CC, CD, SC, SD, or SE.

The oil capacity for the BW-7 transmission is approximately 1.0 quart (1.0 liter). Check the oil level daily after
the engine has been warmed and stopped. The oit level should be maintained at the top of the machined
flat on the dipstick when the dipstick is completely inserted into the transmission housing. Make sure that
the two O-ring gaskets on the dipstick are in good shape. These O-rings will help keep the dipstick in place.

Change the transmission oil after the first 30 hours of engine operation and thereafter every 250 hours (or
once per year, minimum). The BW-7 has a drain plug for draining the old oil. To ensure that most of the old
oil is drained from the transmission, run the engine in NEUTRAL for approximately 10 to 15 minutes so the
oil may warm and flow better from the transmission. This oil may also be removed by inserting a small tube
through the dipstick opening (where the oil is added) and attaching a pump onto the tube so the oil may be
sucked out.

The operating oil temperature must not exceed 250° F (120° C).
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Alignment

Misalignment between the transmission’s coupling and the propeller shaft’s coupling can create serious
problems. Ensure that the alignment procedures outlined in the "Propelier Coupling," the " Propeller, " and
the " Alignment of the Engine" sections of this manual are followed, pages 11 and 12.

Controls

The only controls required to operate the transmission is a single lever remote control cable. The cable should
be attached to the gear box lever using the cable bracket supplied with the unit. Both the gear box lever and
the remote control lever must be in the NEUTRAL position when the cable is attached to the gear box lever.
This allows the remote cable an equal throw distance to shift the gear box into FORWARD or into REVERSE
from the NEUTRAL position without running out of cable. Allow approximately 1 1/2 inches of cable throw
from the NEUTRAL position on the transmission’s gear box lever to the each of the two drive positions.

NOTE: If the throw distance (or
travel) of the remote cable is too
short, the gear box lever cannot
fully engage the transmission into GEAR BOX SHIFT LEUVER
FORWARD or REVERSE. In this
situation, the transmission’s inter-
nal gears will wear prematurely and
the transmission may over heat.

NOTE: Excessive throw distance in
the remote control lever is not
detrimental to the transmission.
Note that the position of the remote
control lever should align with the
NEUTRAL marking on its bracket
when the transmission is really in
NEUTRAL.

REVERSE FORYARD
NEUTRAL

Shitting

To shift the transmission from NEUTRAL into FORWARD, exert a heavy push to the remote control lever. A
gentle throw may not carry enough force to actually shift the transmission’s internal gears. A gentle throw is
signalled by the transmission not engaging into the desired drive. Make sure the remote control lever is lubri-
cated at lease once each operating season. Shift the transmission while the engine is running at 1500 rpm
or below.

CAUTION
NEVER remove or loosen the two-bolt gear box lever cover from transmission. The position
of this plate and the actuating lever inside of the transmission has been finely adjusted at the

factory to ensure equal throw distance of internal mechanisms. Loosening of this cover’s
capscrews voids the transmission’s warranty.
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Sailing Operation

The BW-7 transmission should be left in its NEUTRAL position while sailing. Leaving the transmission in
NEUTRAL while sailing alleviates unnecessary drag on the vessel because the propelier is able to freewheel
(spin). DO NOT leave the transmission in its FORWARD gear while sailing. (Leaving the transmission in
NEUTRAL is just good sailing practice.)

Service

If any seal on the transmission shows signs of leaking, have the transmission looked at by a qualified Wester-
beke Dealer. This problem, especially concerning the rear seal, is often contributed to an improper align-
ment of the transmission’s coupling and the propeller shaft’s coupling. Referto the "Alignment of the Engine"

section of this manual, page 11.

Never loosen the gear box lever cover screws, except in the course of qualified servicing; this upsets criti-
cal adjustments.

Disassembly of the transmission in the field is not recommended. If an overhaul or repair is needed, the
work should be done by Westerbeke or an authorized Westerbeke service center.

Cooling

The BW-7 transmission is sea water-cooled. Sea water enters the transmission through a stainless steel inlet
pipe located at the base of the bell housing. This water helps to cool the transmission’s lubricating oil.
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LAY-UP AND RECOMMISSIONING
General

Many owners rely on their boatyards to prepare their craft, including engines and generators, for lay-up during
the off-season or for long periods of inactivity. Others prefer to accomplish lay-up preparation themselves.

The procedures which follow will allow you to perform your own lay-up and recommissioning, or to use as
a check list if others do the procedures.

These procedures should afford your engine protection during a lay-up and also help familiarize you with the
maintenance needs of your engine.

If you have any questions regarding lay-up procedures, call your local servicing dealer; he will be more than
willing to provide assistance.

Fresh Water Cooling System

A 50-50 solution of antifreeze and fresh water is recommended for use in the fresh water cooling system at
all times. This solution may require a higher concentration of antifreeze, depending on the area’s winter
climate. Check the solution to ensure that the antifreeze protection is adequate.

Should more antifreeze be needed, drain an appropriate amount from the engine block and add a more con-
centrated mixture. Operate the engine to ensure a complete circulation and mixture of the antifreeze con-
centration throughout the cooling system. Now recheck the antifreeze solution’s strength.

Lubrication System

With the engine warm, drain all the lubricating oil from the oil sump. Remove and replace the oit filter. (Place
some paper towels and a plastic bag around the filter to catch the oil during its removal.)

When installing the new oil filter, be sure to apply a small amount of oil on the rubber sealing gasket at the
base of the filter. Fill the sump with the correct amount of oil for your engine model. Use an oil with an API
specification of SC or SD. Run the engine and check for proper oil pressure and ensure that there are no
leaks.

CAUTION

Do not leave the engine’s old lubricating oil in the sump over the lay-up period. Lubricating
oil and combustion deposits combine to produce harmful chemicals which can reduce the life
of your engine’s internal parts.

Fuel System

Top off your fuel tanks with regular or unleaded gasoline with an octane rating of 89 or better. Fuel additives
should be added at this time to control algae and condition the fuel. Care should be taken that the additives
used are compatible with the primary filter/water separator used in the system. Change the element in your
primary fuel filter/water separator, if the fuel system contains one, and clean the separator sediment bowl.
Clean the filter screen in the fuel lift pump and in the carburetor.

163 Westerbeke Engines



Sea Water Circuit

Close the through-hull sea cock. Remove the sea water intake hose from the sea cock. Place the end of
this hose into a 5-gallon bucket of clean fresh water. Before starting the engine, check the zinc anode found
in the primary heat exchanger on the engine and clean or replace it as required. Clean the sea strainer, if
one is installed in the inside of the hull.

Start the engine and allow the sea water pump to draw fresh water through the system. When the bucket is
empty, stop the engine and refill the bucket with an antifreeze solution slightly stronger than needed for winter
freeze protection in your area.

Start the engine and allow all of this mixture to be drawn through the sea water system. Once the bucket is
empty, stop the engine. This antifreeze mixture should protect the sea water circuit from freezing during the
winter lay-up, as well as providing corrosion protection.

Remove the impeller from your sea water pump (some antifreeze mixture will accompany it, so catchitina
bucket). Examine the impeller. Acquire a replacement, if needed, and a cover gasket. Do not replace the
impeller (into the pump) until recommissioning, but replace the cover and gasket.

Intake Manifold and Through-Hull Exhaust

Place a clean cloth, lightly soaked in lubricating oil, around the air arrester. Be sure to remove this cloth
before recommissioning. Make a note to remove the cloth prior to start-up. The through-hull exhaust part
can be blocked in the same manner.

Starter Motor

Lubrication and cleaning of the starter drive pinion is advisable, if access to the starter permits its easy
removal. Ensure that the battery connections are shut off before attempting to remove the starter. Take care
in properly replacing any electrical connections removed from the starter.

Cylinder Lubrication

Fogging the engine should be done as the last of the antifreeze mixture is drawn into the sea water circuit.
Remove the air intake screen (the air filter) and spray Marvel Mystery Oil or another commercially available
fogging oil into the carburetor while the engine is running. Spray enough oil to stall the engine. This will
coat the walis of the cylinders, pistons, and valve surfaces with this protective oil. Remove the spark plugs
and spray a small amount of this oil into each spark plug hole and turn the engine over two or three com-
plete revolutions by hand. Reinstall, but do not tighten, the spark plugs, as these will need to be cleaned
and gapped prior to recommissioning. Close off the carburetor’s air filter with an oily rag.

Spares
Lay-up time provides a good opportunity to inspect the equipment to see if external items such as drive belts

or coolant hoses need replacement. Check your basic spares kit and order items not on hand, or replace
those items used during the lay-up, such as filters and zinc anodes.
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Batteries

If batteries are to be left on board during the lay-up period, ensure that they are fully charged, and will remain
that way, to prevent them from freezing. If there exists any doubt that the batteries will not remain fully
charged, or that they will be subjected to severe environmental conditions, remove the batteries and store
them in a warmer, more compatible environment.

Recommissioning

The recommissioning of your Westerbeke unit after a seasonal lay-up generally follows the same procedures
asthose presented inthe "PREPARATION FOR STARTING" section, page 21, regarding preparation for start-

ing and normal starts. However, some of the lay-up procedures will need to be counteracted before start-
ing the engine.

1. Remove the oil-soaked cloths from the intake manifold and from the through-hull exhaust port.

2. Remove the sea water pump cover and gasket. Discard the gasket. Install the sea water pump impeller

removed during lay-up (or a replacement, if required). Install the sea water pump cover with a new cover
gasket.

WARNING

Wear rubber gloves, a rubber apron, and eye protection when servicing batteries.

Lead acid batteries emit hydrogen, a highly-explosive gas, which can be ignited by electrical
arcing or a lighted cigarette, cigar, or pipe. Do not smoke or allow an open flame near the bat-
tery being serviced. Shut OFF all electrical equipment in the vicinity to prevent electrical ar-
cing during servicing.

3. Reinstall the batteries that were removed during the lay-up, and reconnect the battery cables, making sure
the terminals are clean and that the connections are tight. Check to ensure that the batteries are fully-
charged.

4. Check the condition of the zinc anode in the sea water circuit and clean or replace the anode as needed.
Note that it is not necessary to flush the antifreezeffresh water solution from the sea water coolant sys-

tem. When the unit is put into operation, the system will self-flush in a short period of time with no adverse
affects.

5. Start the unit in accordance with those procedures found in the "STARTING PROCEDURE" section of this
manual, page 24.
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YOUR NOTES
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SPARE PARTS LIST

Since a possibility exists in which the engine may need to be serviced at sea or while in a port other than
your home port, certain spare parts should be kept on board to help minimize delays in your voyage. Please
refer to your engine’s Parts List for part numbers when ordering spare parts.
Listed below are those spare parts that should be carried on board at all times.

1. An Impeller Kit

2. An Electric Fuel Lift Pump Filter and a Secondary Fuel Filter.

3. An Alternator/Sea Water Pump Belt

4. Hose Clamps

5. A Spare Oil Filter with a Spare Quart of Engine Oil along with a Quart of Transmission Lubricant and a

Gallon of Pre-mixed Antifreeze.

Other parts, whose life expectancy cannot be accurately pre-determined, should be carried on board (in ad-
dition to those listed above) especially if the vessel is to be taken on long ocean voyages. These parts are
listed below.

1. Spark Plugs

2. Cail

3. Cooling System Hoses

4. An Alternator

5. A Starter

6. A 20 Amp DC Circuit Breaker

7. An Electric Fuel Lift Pump

8. A Sea Water Pump

9. Battery Terminal Connectors
The spare parts listed directly above are those we recommend be carried on board during long ocean
voyages. You may wish to ask other boat owners who have similar crafts and who have completed long
ocean voyages as to what spare parts they carried on board and what parts were needed at specific times
ofthe voyage. From the list provided directly above and from these inquiries, you can determine what spare

parts may be needed. In addition, if you are planning a long ocean voyage, consult your local Westerbeke
dealer for a listing of the Westerbeke dealers located on your route.
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