












































































































































D THE FUEL SYSTEM 
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Fig. D.27 

Section through a fuel injector 

I. Injector cap nut. 8. Nozl.le valve. 
2. Joint washer. 9. Spindle. 
3. Locknut. 10. Inlet union. 
4. Joint washer. 11. Spring. 
S. Nozzle holder. 12. Washer. 
6. Nozzle nut. 13. Spring cap nut. 
7. Nozzle body. 

two components together, the faces of which are lapped 
to form a high-pressure seal. 

Each holder contains a spindle and spring which serve 
to retain the nozzle valve on its seating. The upper end of 
the spring is located in an adjustable cap nut, enabling 
the pressure at which the valve is forced off its seating to 
be regulated. A fuel inlet connection is provided to accept 
tile high-pressure piping from the injection pump and 
the body of the holder is drilled to allow passage of the 
fuel to the gallery in the nozzle body. A leak-off pipe is 
connected to the small tapped hole in the top of the cap 
nut to return the accumulation of fuel which leaks past 
the nozzle valve to the Jow-pressure side of the fuel 
system. This slight leakage of fuel also serves to lubricate 
the nozzle valve. 

In operation, the pressure in the annular gallery in 
the nozzle body is built up by the delivery of fuel from 
the injection pump. When the pressure in the gallery 
reaches injection pressure, determined by the spindle and 
spring in the nozzle holder, the valve is raised from its 
seating in the nozzle body and fuel is forced through the 
pintle and auxiliary holes in the form of a finely atomized 
spray. As the pressure in the gallery drops, injection into 
the combustion chamber is terminated by the snap 
Feturn of the nozzle valve onto its seating. 

At engine starting speed, when the injection pressure 
is low, the valve is not lifted sufficiently to clear the 
pintle hole and the bulk of the fuel is discharged through 
the auxiliary hole. At normal running speed the injection 
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pressure is higher and the valve is withdrawn from the 
pintle hole, allowing the bulk of the 'fuel to be discharged 
through it. A small proportion of fuel continues to be 
discharged through the auxiliary hole, which does not 
affect the engine performance, and prevents the formation 
of carbon in the hole. 

Section D.16 

REMOVING AND REPLACING 
THE 'FUEL INJECTORS 

Disconnect the high-pressure feed pipes from the 
unions on the nozzle holder bodies. 

Unscrew the bolts, noting the copper sealing washers 
positioned on each side of the banjo-type unions, to 
release the fuel leak-off pipe from the injector nozzle 
holder cap nuts and the union on the main fuel filter 
head. 

Unscrew and remove the cap nut from each injector 
nozzle holder. 

Remove the eight nuts and spring washers securing 
the nozzle holders to the cylinder head and withdraw 
each injector in turn, using tool 18G491A. Assemble the 
tool, using the appropriate centre screw adaptor and 
the unthreaded legs. Place the leg locating sleeves over 
the nozzle holder studs and position the tool with the 
legs in the sleeves. Screw the centre screw adaptor onto 
the spring cap nut. Insert the tommy-bar into the small 
hole in the adaptor, ensuring that its free end bears 
against one of the legs to prevent the adaptor turning, 
and tighten the centre screw nut to withdraw the injector 
nozzle assembly. 

If the injectors are to be removed for any considerable 
length of time, seal off the f -,d �t�'�~�e�d� unions, using sealing 
caps 18G216, and then wr:\t' each injector assembly in 
grease proof paper. 

Fig. D.28 

Withdrawing an injector nozzle, using Service ,-.,,,/ 
18G491A 



THE FUEL SYSTEM 

Fig. D.29 

Section through the cylinder head, showing an injector 
nozzle heat shield and atomizer seal washer 

Remove the atomizer seal washers from inside the 
injector nozzle heat shields and the nozzle holder sealing 
washers from the cylinder head. If necessary, withdraw 
the injector nozzle heat shields and sealing washers 
from the injector bores in the cylinder head. Should 
difficulty be experienced in removing the heat shields, it 
may be found necessary to remove the cylinder head and 
withdraw the combustion chamber inserts, as detailed in 
Section A.IS, when the heat shields can be driven out 
from the inside of the combustion chambers. 

Plug the injector bores in the cylinder head to prevent 
the ingress of foreign matter into the combustion cham­
bers and cylinders. 

When replacing, thoroughly clean the injector bores 
in the cylinder head and ensure that the copper sealing 
washers are in good condition and will make a gas-tight 
joint. Renew the atomizer seal washers, fitting them 
with their two edges pointing downwards as shown in 
Fig. D.29. 

Place the injector assemblies in position and tighten 
the securing nuts evenly to the figure given in the 
'GENERAL DATA' section, using torque wrench 
18G537. 

Reconnect the high-pressure feed pipes to the unions 
on the nozzle holder bodies and refit the fuel leak-oft' 
pipe, ensuring that the copper sealing washers are 
positioned on each side of the banjo-type unions. 

D 
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SECTION Q 

MARINE ENGINE ELECTRICAL SYSTEM 

ACTIVATION BY KEY SWITCH 

This system is supplied on most Wester­
beke engi nes begi nni ng r~ay. 1980. Essen­
tially activation of the circuit is 
accomplished by the ignition position of 
the key switch. No oil pressure switch 
is required. The engine is preheated 
by depressing the preheat push button. 
The engine is cranked by turning the 
key switch to the right-most momentary 
position. 

Voltage is maintained to the instruments, 
fuel solenoid or fuel lift pump if sup­
plied, and to other electrical devices via 
the ignition position of the key switch. 

Models which have a fuel solenoid or elec­
tric fuel pump may be turned off via the 
key switch. Models with mechanical fuel 
lift pumps or no fuel solenoid are stopped 
by pulling a stop cable. 

The circuit is protected by a circuit 
breaker located near the starter. Any 
time excessive current flows, the circuit 
breaker will trip. This is a manually 
resettable breaker, and must be reset 
before the engine will operate electrically 
again. 

CAUTION - the builder/owner must ensure 
that the instrument panel, wiring and 
engine are installed so that electrical 
devices cannot come in contact with sea­
water. 

The latest information regarding your 
engine1s electrical system is included 
on the wiring diagram shipped with the 
engine. Be sure to study this wiring 
diagram and all the notes thereon. 
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SECTION Q 
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MARINE ENGINE ELECTRICAL SYSTEN 

ACTIVATION BY FUEL PRESSURE 
(Push Button Start) 

This system is supplied on all four and 
six cylinder Westerbeke engines beginning 
January 1975. Basically, the system is 
very simple and eliminates the need for a 
separate switch position to activate the 
engine alarm system, when supplied. 

Starting is.accomp1ished by operation 
of the start push button which causes the 
starting motor to crank. 

Once the engine is running, fuel pres­
sure developed in the low pressure side of 
the fuel injection pump operates a fuel 
pressure switch. Voltage is then applied 
to the alarm system (if supplied) and to 
the alternator for excitation and for all 
instruments. 

When the engine is stopped, fuel pres­
sure drops and the fuel pressure switch 
removes voltage from these devices. 

When an engine is supplied with a pre­
heating device, the device is energized by 
a separate push button. 
NOTE: It is important that your engine 
installation includes fuses or circuit 
breakers, as described under "Ownership 
Responsibility" on the wiring diagram 
supplied with your engine. 
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Marine Engine Electrical System 

ACTIVATION BY LUBE OIL PRESSURE 
(Keyswitch Start) 

This system is supplied on all 4 and 6 
cylinder Westerbeke diesels produced prior 
to January 1975. Operation is ve"ry simple. 
Putting the start switch in the Run posi­
tion energizes an alarm system (when sup­
plied). Returning the start switch to Off 
position de-energizes the alarm. 

Turning the start switch to Crank posi­
tion operates the starting motor and starts 
the engine. Upon starting, the start 
switch is released to the Run position. 

When the engine develops oil pressure, 
voltage is supplied to the alternator for 
excitation and to all instruments. When­
ever the engine stops, loss of oil pres­
sure removes voltage from these devices. 

When an engine is furnished with a pre­
heating device, it is energized by a sep­
arate push button at the key switch panel. 

When an engine is furnished with an 
electric stop solenoid, it is energized by 
a separate push button at the key switch 
panel. 
NOTE: It is important that your engine in­
stallation includes fuses or circuit 
breakers, as described under "Owner's Res­
ponsibility" on the wiring diagram supplied 
with your engine. 
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SECTION R 

COOLING SYSTEM (EXTERNAL) 
1. DESCRIPTION: 
Wes~erbeke.marine diesel engines are 
equlpped wlth fresh water cooling. 
Transfer of heat from engine fresh 
water to sea water is accomo1ished 
in a heat exchanger, similar in func­
tion to an automotive radiator. Sea 
water flows through the tubes of the 
heat exchanger while fresh water 
flows around the tubes. The sea 
water and fresh water never mix 
with the result that the cooling 
water passages in the engine stay 
clean. 

2. FRESH WATER CIRCUIT: 

Heat rejected during combustion, as 
~ell as heat developed by friction, 
lS absorbed by the fresh water whose 
flow is created by a fresh water cir­
culating pump. The fresh water flows 
from the engine through a fresh water 
cooled exhaust manifold, a heat ex­
changer, in most cases an oil cooler 
and returns to the suction side of ' 
the fresh water circulating pump. 
The flow is not necessarily in this 
order in every model. When starting 
a cold engine, most of the external 
flow to the heat exchanger is pre­
vented by the closed thermostat. 
Some amount of by-pass is maintained 
to ~revent overheating in the exhaust 
manlfold. As the engine warms up the 
thermostat begins to open up a11~wing 
full flow of engine fresh water thru 
the external cooling system. 

3. SEA WATER CIRCUIT: 
The.s~a wa~er flow is created by a 
posltlVe dlsp1acement neoprene inpe11e-­
pump (gear pump in certain special 
cases). Normally the pump draws sea 
water directly from the ocean via the 
sea cock and sea water strainer. Some­
times a transmission oil cooler, or 
pehaps a V drive will be piped on the 
suction side of the sea water pump. 
Gen~rally it is better to have as few 
devlces on the suction side of the sea 
wa~e~ pum~ a~ possible to preclude 
prlmlng dlfflculties. Usually sea 
water flows directly from the dis-

charge of the sea water pump to the 
heat exchanger sea water inlet. After 
passing through the tubes of the heat 
exchanger, the sea water may enter a 
transmission oil cooler if present 
and if sea water cooled. Ultimately, 
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 
~ater flow is divided prior to enter­
lng the exhaust systems so that a 
portion is dumped directly overboard 
and a portion is used to cool the 
exhaust system. Full sea water flow 
entering the exhaust system would 
create unnecessary exhaust back 
pressure. 

4. SEA WATER PUMP: 

The.s~a wa~er pump is self priming and 
posltl~e dlsplacement. It is a rotary 
pump wlth a nonferrous housing and a 
neoprene impeller. The impeller has 
flexible vanes which wipe against a 
curv~d cam plate within the impeller 
houslng, producing the pumping action. 
On no account should this pump be run 
dry. There should always be a spare 
impeller and impeller cover gasket 
aboard. 

5. SEA WATER PUMP IMPELLER REPLACEMENT: 
The following instructions are general 
and indicative only. Specific instruc­
tions where applicable may be packaged 
with your replacement impeller. 

a. Remove the front cover taking care 
to salvage the gasket. 

b. Remove the impeller by pulling 
straight outwards, parallel to 
the pump shaft. This is best 
done with a pair of pliers ap­
plied to the impeller hub. 

c. Coat the replacement impeller 
and the chamber into which it 
mounts with grease. 

d. Carefully align the impeller key 
way, or other locking mechanism, 
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with the shaft. Take care that 
all the impeller blades bend in 
the same direction and trailing. 

e. Inspect the front cover for wear. 
A worn front cover should ulti­
mately be replaced. Sometimes 
it can be reversed as an emer­
gency measure, but not when 
stamped markings would break the 
seal between the cover and the 
impeller bl ades. 

f. Reinstall the end cover with a 
new gasket. 

g. Be doubly sure to check quickly 
for sea water flow when starting 
the engine. The absence of flow 
indicates that the pump may not 
be priming itself properly. 
This situation must be investi­
gated immediately or damage to 
the new impeller will result 
from overheating. 

6. ENGINE FRESH WATER: 

It is preferable to fill your engine 
with a 50% antifreeze-water mixture. 
This precludes the necessity of drain­
ing coolant in the winter. Since most 
antifreezes contain preservative agents 
of one kind or another, rusting within 
the engine is minimized. Also the anti­
freeze mixture boils at a higher tem­
perature than water, giving cooling 
system "head room. II 

When draining the engine, open the 
pressure cap first to relieve the 
vacuum created by draining. 

7. FILLING THE FRESH WATER SYSTEM: 

It is very important to completely fill 
the fresh water system before starting 
the engine. It is normal for air to 
become trapped in various passages so 
all high points must be opened to atmos­
phere to bleed entrapped air. When an 
engine is started after filling with 
coolant, the system may look deceptively 
full until the thermostat opens. At this 
time when water flows through the exter­
al cooling circuit for the first time, 
pockets of air can be exposed and rise 
to the fill point. Be sure to add cool­
ant at this time. 

8. THERMOSTAT: 

Generally thermostats are of two types. 
One is simply a choking device which 
opens and closes as the engine tempera­
ture rises and falls. The second type 
has a by-pass mechanism. Usually this 
is a disc on the bottom of the thermo­
stat which moves downward to close off 
an internal by-pass passage within the 
head. Both types of thermostats, from 
1980 onwards, have two 3/16" diameter 
holes punched through them to serve as 
a by-pass while the engine is warming 
up. This prevents overheating in the 
exhaust manifold during engine warm-up. 
These two holes total approximately 
0.06 square inches of area and replace­
ment thermostats must be equal in this 
design characteristic. 
When replacing a thermostat, be sure 
that it is rotated so as to not 
strike the thermostat housing, pro­
jections inside the head, temperature 
senders or temperature switches 
which may be installed close to the 
thermostat. 
A thermostat can be checked for prop­
er operation by placing it in a pan 
of cold water and then raising the 
temperature of the water to a boil. 
The thermostat should open notice­
ably (with travel on the order of 
1/4" - 1/2") and be fully opened when 
the water is boiling. 

9. ENGINE LUBE OIL COOLER: 

Lubricating oil carries heat away from 
the engine bearings and other friction 
surfaces. The oil circulates from the 
lube oil pump, through the engine, 
through the engine oil cooler, and back 
to the oil pump. 
The oil cooler may be cooled either by 
engine fresh water or by sea water. 

10. T~~NSMISSION OIL COOLER: 

Certain transmissions require oil cool­
ing. In these cases, the transmission 
oil cooler is usually cooled by sea 
water. 
Normally sea water enters this cooler 
after exiting the heat exchanger, but 
not always. 
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TWO PASS MANIFOLD 

Note: Drawing is indicative only. Specific models may vary in detail. 
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SINGLE PASS MANIFOLD 

Note: Drawing is indicative only. Specific models may vary in detail. 
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TYPE SAO MANUAL 

DESCRIPTION 

The Westerbeke Paragon manually operated reverse gear units consist of a 
multiple disc clutch and a planetary reverse gear train. The units are self con­
tained and are independent of the engine lubrication system. 

OPERATION 

On the forward drive, the reverse gear case and multiple disc clutch are locked 
together as a solid coupling. The multiple disc clutch is locked or clamped by the 
pressure produced when the shift lever is moved to the forward position. Thus the 
propeller shaft turns in the same direction as the engine. 

The reverse drive is obtained by clamping the reverse band around the reverse 
gear case which contains the planetary reverse gear train. The reverse band is 
clamped when the shift lever is moved and held in the reverse position. The 
reverse motion is then obtained by driving through the gears thus turning the pro­
peller shaft opposite to the engine rotation. 

With the shift lever in the neutral position the multiple disc clutch and the reverse 
band are unclamped and the planet gears run idle and the propeller shaft remains 
stationary. 

It is desirable to start the engine with the transmission in neutral, thus avoiding 
moving the boat in either direction. 

It is recommended that the shifting be done at speeds below 1000 RPM and prefer­
ably in the 800 RPM range or lower to prolong the life of the engine. transmission 
and of the boat. 

TROUBLE SHOOTING 

The trouble shooting charts below and on the next page should be studied and the 
suggestions carried out prior to any disassembly to determine as well as possible 
what the trouble may be. Also, the exploded views and the accompanying discus­
sions should be carefully read and understood so that any or all of the service work 
as indi.cated from the trouble shooting charts may be carried out properly. 

DISASSEMBLY 

As in any servicing operation, cleanliness is a ... must and all rules for good work­
manship apply. Some of these rules are as follows: 

1. Use only clean fluid in any cleaning or washing of parts. 
2. Use only clean oil for lubrication when pressing parts together. 
3. Never use a hammer to drive ball bearings in place. 
4. Never press a ball bearing so that the force is carried through the balls. 
5. Use only properly sized wrenches in removing or securing nuts and cap­

screws. 
6. Replace gaskets and "0" rings with new material. 
7. Work on a clean bench and protect gear teeth and oil seal surfaces from 

nicks and scratches. 

NOTE: Remove the reverse and reduction gear as a complete unit before removing the 
oil to avoid fouling the bilges. 



TROUBLE SHOOTING CHARTS 

Ch art 1 

GEAR DRAGGING 
DRIVE SHAFT ROTATES EITHER FORWARD OR REVERSE 

WITH SHIFT LEVER IN NEUTRAL 

I 
l Check For I 

I 
I 

1 1. DEFECTIVE FORWARD CLUTCH PLATES I 3. BINDING IN PLANETARY ASSEMBLY 

T 
4. OVER ADJUSTMENT ON I 2. REVERSE BAND ENGAGING GEAR CASE I FORwARD AND REVERSE 

----------------------------REMEDy-----------------------------

\. Forll.ard clutch r1ate 9.'arred and stickin~. 

Remove and rerlace clutch rlates. 

2. Imrruper reveue hand adjustment. Adjust 
reverse band as outlined under adjustment . 

. ~. Check the fol109.'in~ items: 

a. /learin,l!s and ,l!ears worn excessively in ,l!ear 

case. Repl'lce necessary rarts. 

Chart 2 

b. I':n,:ine ~ear hearin,:s lI.·orn excessively. 
causin~ misali,l!nment of en~ine shaft. Re· 
rlace necessary rarts. Check misaJi~nment 

of en~ine ,l!ear. 

4. Over·adjustment of t-ither forward and reverse 
or hoth v.ill result in loss of neutral. Check 
and readjust as outlined under adjustment. 

GEAR SLIPPING OR 
SLOW TO ENGAGE 

WITH SHIFT LEVER IN FORWARD OR REVERSE 

I 

I Check For 

I 

I 1. wORN CLUTCH PLATES I I 3. WORN REVERSE BAND I 
1 I 

I 2. FORWARD CLUTCH NOT ENGAGING J I 4. REVERSE BAND NOT ENGAGING I 
------------------------------REMEDy-----------------------------

I. Hemove forward clutch pldtes and check (or 

\\l'iIr. I{erlace if lI.orn excessively. 

2. Improper forward clutch adjustment. Adjust dS 

outl ined under ad justment. 

.\. Rern(lVe reverse hand and check for wedr. He· 
place Iinin~ if \lorn helo9.' rivets. 

.'1. Imrroper reverse band adjustment. Adjust as 
outl ine.! under ad ju stment. 



TROUBLE SHOOTING CHART 

Chart a 
GEAR INOPERATIVE 

DRIVE SHAFT roES to()T ROtATE WITH 
SHIFT LEVER IN FORWARD OR REVERSE 

I 
I Chord. For 

r 
I 1. FAILURE OF PLANETARY ASSEMBLY I 

I 
I 2. FAILURE OF REDUCTION GEAR I 

I 
I 3 •. FORWARD CLUTCH NOT ENGAGING J 

1. Hemo\'e r.e"ar c,,~e a!O~emhly and check for 
defective or damn~l'd parcs. Replace clefective 
or ,Iamu,:ed parts. 

2. Rl'm""e reduction J!l'ar assemhly and check for 
defective or dama~ed parts. Replace defective 
or dClmal(ed parts. Refer to reduction lCear 
service manual. 

.~. Ched: the followin~ items: 

OI. I"!proper fU"'iut! clutc.·h iutjustment. :\djust 
(Url~ Oint clutch as Iludincd undt'r adjustment. 

I 
I 

4. REVERSE BAND NOT 
ENGAGING G EAR CASE 

1 
S. BROKEN OUTPUT SHAFT 

REMEDY --------------

b. }-orward clutch plateli lI.orn. Heplace clutch 
plate.-

4. Ched: the followin~ items: 

a. Improper reverse hand adjustmem~ ... \d;u~t 
reverse band as outlined under a<ljll .. trll('l1t. 

h. I~everse hand linin,lt worn. Hl'l'lac.·e linin,!!. 

c. Cracked eal's or bent or cl;lma,l!ct! I inka,ltt" 
parts. l{eplaC"e defectivc material. 

. S. Ched.: for broken output shaft. Hepl,ll'(' e1('. 
fccti\"c shaft. 

S.l1 

NOTE: Disassembly need be carried out only as far as is necessary to correc.t 
those difficulties which interfere with prop~r marine gear operation. 

REMOVAL OF REDUCTION GEAR ASSEMBLY FROM REVERSE GEAR 
HOUSING IF lljSTALLED 

NOTE: Remove the reverse gear, with reduction gear attached as a complete unit 
before draining Oil, to avoid fouling the bilges. 

1. Remove starter motor 

2. Disconnect propeller half coupling and slide back approximately 4 inches. 

3. Remove capscrews securing reverse gear to be11housing. 

4. Strike gear half coupling flange with soft mallet to break reverse gear from 
bellhousing. Slide entire reverse and reduction gear streight back approxim­
ately 3 inches until reverse gear clears bel1housing and lift units clear of 
engine. 

(Refer to "Reduction Gear" section of manual for disassembly and assembly of 
reduction unit.) 
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REMOVAL OF REVERSE GEAR HOUSING ASSEMBLY FROM ENGINE 

1. Remove capscrews and lockwashers that secure reverse gear housing (3) 
to front end plate (5). 

2. Slide entire reverse gear housing (3) straight back approximately 3 inches 
until housing is clear of front plate engine gear (1) and lift reverse gear 
housing assembly clear of front plate (5). 

3. Remove pilot roller bearing (60) from front plate engine gear (1) if it 
remains on gear. 

4. If necessary to replace front end plate (5). oil seal (22). or bearing (37) 
proceed as follows: 

a. Remove capscrews and lockwashers securing front end plate (5) to 
engine flywheel housing. 

b. Slide front end plate (5) straight back approximately two inches until 
front plate engine gear (1) is clear of flywheel housing. and lift clear 
of engine. 

c. Remove retaining ring (36). bearing (37). retaining ring (35) and oil 
seal (22). 

d. Replace new oil seal and bearing if required. 

REMOVAL OF GEAR CASE ASSEMBLY FROM REVERSE GEAR HOUSING 

REDUCTION MODEL 

1. Remove four capscrews. cover seals (33). cover (10). and gasket (4) 
from reverse gear housing (3). 

2. Through cover opening in reverse gear housing (3). rem0ve nut (70). lock­
washer and screw. securing adjustment nut lockspring (68) to ear of brake 
band assembly (62). Remove lock spring. 

3. Remove adjustment nut (66) from reverse cam (65). Remove reverse 
cam (65) from eye in yoke (34) and slide out reverse cam (65) from 
reverse cam slide assembly (63). 

4. Remove cross shaft (13) from reverse gear housing (3) as follows: 

a. Loosen the two capscrews securing the yoke (34) to the cross 
shaft (13). 

b. With small end of housing toward mechanic. slide cross shaft (13) 
from left to right being careful cross shaft doesn't come in contact 
with operating sleeve bearing (50). or Woodruff key (26) in cross 
shaft under yoke arm (34) isn't forced against cross shaft oil seal (20) 
in right side of housing. Remove the two Woodruff keys from cross 
shaft. 

c. Slide cross shaft out of housing and remove brace (67) and lift yoke 
(34) from operating sleeve (50). 

5. On dipstick side of housing remove roll pin (24) securing brake band lock­
ing pin (12) that secures brake band to housing. Remove locking pin and 
inspect "0" ring (23) and replace if damaged. 

6. Slide brake band (62) from gear case assembly (41) and remove band from 
front of housing. 

7. Remove cotter pin and nut (18-2) from reverse gear tailshaft (2-2). 
8. Support reverse gear housing (3) with front end down so that gear case (41) 

may drop free approximately two inches. 
9. Press on reverse gear tails haft (2 - 2) until tailshaft is free of reduction 

drive gear (87). 
10. Lift reverse gear housing (3) straight up until housing clears tailshaft 

(2- 2). 



S.IS 

11. Remove caps crews and lockwashers that secure reduction adapter plate 
(85) to reverse gear housing (3). 

a. Remove reduction adapter plate with attached bearing (88) and reduc­
tion drive gear (87). 

b. Press bearing with drive gear from adapter plate. 
c. Press bearing from drive gear. 

DIRECT DRIVE UNIT (perform procedl.res 1 through 6 above) 

12. Bend tang of lockwasher (19) away from locknut (18-1) and remove nut 
from reverse gear tailshaft (2-1). by holding gear half coupling (14) with 
spanner wrench. Remove lockwasher. 

13. Support revers·e gear housing (3) face down so that gear case may drop 
free approximately 2 inches. 

14. Press on reverse gear tailshaft (2-1) until tailshaft is free of gear half 
coupling (14). Lift reverse gear housing (3) straight up from gear case 
assembly (41) until housing clears tailshaft (2-1). 

15. Remove caps crews and lockwashers that secure direct drive plate (15) to 
reverse gear housing (3). 

a. Remove direct drive plate (15) with attached bearing (25) and gear 
half coupling (14) from reverse gear housing (3). 

b. Press gear half coupling from bearing. 
c. Press bearing from drive plate. 
d. If necessary to replace, remove oil seal (21) from direct drive plate. 

DISASSEMBLY OF GEAR CASE 

1. Remove thrust washer (16-2) and retainer ring (6) from end of reverse 
gear tailshaft on reduction units. and Woodruff key (27). seal washer (6) 
and thrust washer (16-1) from end of tails haft on direct drive units. 

2. Remove lockscrew (55) and lockwasher from screw collar (53) and remove 
screw collar from gear case by unscrewing. Lift operating sleeve 
assembly (50) from tailshaft when removing screw collar. 

3. Lift pressure plate (49) and clutch plates (48) and (54) from end of gear 
case. 

4. Properly support gear case on clutch plate carrier and press tailshaft 
(2-1) or (2-2) from propeller gear (43) and clutch plate carrier. Lift 
clutch plate carrier from gear case. 

5. Remove case ball bearing retaining ring (59) from groove in gear case. 
6. Remove capscrews (14) and lockwashers (13) and case bushing (23) from 

gear case. 
7. Before removal of the short or lon~ pinions is attempted. first inspect the 

gear teeth for indication of wear. Also, rotate each pinion to check for 
rough spots during rotation. If further i~spection or replacement is 
necessary. proceed with the disassembly. However. do not disassemble 
unless required. 

8. Drive pinion shaft (20) of one of the short pinions (22) from threaded end 
of gear case approximately 1/2 inch. Push pinion shaft on through with a 
dummy shaft. 

9. Push dummy shaft until centerec in short pinion (46) and short pinion 
spacer (56). Remove pinion shaft (42) from front end of gear case. 

10. Remove remaining short pinions (46) from gear case. 
11. Press propeller gear (43) from the case ball bearing (58). 
12. Remove long pinions (44) using dummy shaft as in removing short pinions. 

NOTE: Bushings are pressed into the long and short pinions. 
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INSPECTION 

All parts should be thoroughly cleaned before inspection. Parts showing excessive 
wear should be replaced. 

1. Ball and roller bearings should be examined for indication of corrosion 
and pitting on balls or rollers and races. 

2. Long and short pinion bushings should be examined for wear. 
3. Pinion shafts should be examined for wear or "brinelling". 
4. Long and short pinion spacers should be examined for wear. 
5. Long and short pinion bore diameters should be examined for wear. 
6. All gear teeth should be examined for "pitch line pitting", unever wear 

pattern or excessive wear. 
7. All shafts should be examined for wear on splines and shoulders. 
8. Clutch plates should be examined for flatness, roughness, indicating of 

excessive heating and wear or peening of driving lugs. 
9. Clutch plate carrier should be examined for wear and peening of lugs and 

splines. 
10. Examine all oil seals for rough or charred lips. 
11. Reverse band links, pins, etc. should be examined for wear or bending. 
12. Reverse band lining should be examined for wear. 

NOTE: Lining should be replaced before rivets come in contact with gear case. 

13. Gear case should be examined for wear from reverse band linking, short 
or long pinions wearing into inside faces or wear in clutch plate slots on 
threaded end. 

14. Screw collar and finger assembly should be examined for wear. 
15. Pressure plate should be examined for wear. 
16. All old gaskets should be replaced. 
17. Operating sleeve assembly should be examined for wear. 
18. Engine gear should be examined for wear on oil seal surfaces, case roller 

bearing race, pilot bearing race and gear teeth for "pitch line pitting", 
uneven wear or excessive wear. 

NOTE: When uneven gear teeth wear has been noticed, check engine gear for 
eccentricity. Maximum eccentricity at pilot bearing race is .005 inches. 

19. Where special vibration dampers are used as flexible couplings, check 
springs and splines for wear. 

ASSEMBL Y OF GEAR CASE 

1. If pinion gears (45) and (46) bushings (21), and plnlOn shafts (42) were 
removed from gear case (41), assembled as follows: 

a. Insert dummy shaft into long pinion (44). 

NOTE: Use same dummy shaft as used in disassembly. 

b. Insert four bushings (21) equally spaced around dummy shaft to center 
shaft in gear; then assemble remaining bushings. 

NOTE: Smear dummy shaft with cup grease to prevent bushings from dropping 
out. Install bushing spacer (56) in gear next to first row of bushings. 

c. Lay gear case (41) on side and insert long pinion (44) in case to align 
with hole in outer row. 
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d. Insert pmIOn shaft (42) plain end first. into unthreaded end of gear 
case and push through pinion as far as rear wall of gear case, forcing 
out the dummy shaft. 

e. Remove dummy shaft. and start pinion shaft into rear wall of case. 
Do not drive pinion shaft all the way into gear case until all shafts 
are inserted. 

f. Assemble remaining long pinions in gear case. 
g. Using dummy shaft, insert short bushings (47) into short pinion (46) 

in same manner covered in paragraphs a and b above. With short 
pinion, use pinion spacer (56). 

h. Insert short pinion (46) into gear case, pinion toward front of case. 
to line up with hole in inner row and insert pinion shaft (20) as 
described in d above. 

i. Assemble remaining short pinions in gear case. 

2. Assemble case bushing (23) to gear case with edges of race in line with 
flats on pinion shafts. Replace lockwashers (13) and capscrews (14). 

3. Insert propeller gear (24) through rear of gear case in mesh with long 
pinions. 

4. Press case ball bearing (58) into gear case and onto propeller gear by 
supporting entire assembly on propeller gear inside front end of gear 
case. Make certain that case ball bearing is seated properly on propeller 
gear and into gear case. Install case ball bearing retaining ring (59) in 
groove in gear case next to case ball bearing. 

5. Press clutch plate carrier (27) onto reverse gear tailshaft (2-1) or (2-2). 
6. Align splines on reverse gear tailshaft and press tails haft through pro­

peller gear until propeller gear is seated against the clutch plate carrier 
already on tailshaft. Support the entire assembly on propeller gear inside 
front end of gear case during pressing operation. 

7. Place Woodruff key (61) on end of tailshaft inside propeller gear. 
8. Install clutch plates in clutch plate cavity in rear of gear case starting 

first with bronze clutch plate (54) and alternating ·"eel plate (34) and 
bronze clutch plate. 

9. Install pressure plate (49) on top of last bronze clutch plate in clutch 
plate cavity. 

NOTE: Make certain that all plates ride freely and that no binding is apparent 
during assembly. 

10. Assemble finger assembly (52) ~o screw collar (53) using finger pins (51) 
and securing with cotter pins. 

11. Thread screw collar (53) onto gear case assembly (41) approximately half 
of the thread length. 

12. Place operating sleeve assembly (50) onto tailshaft. Position ball ends of 
finger assembly over sleeve assembly. 

13. Continue screwing screw collar onto gear case (41) until finger assembly 
will snap over center and lock into position against the shoulder of the 
pressure plate (49). 

14. Push operating sleeve assembly (50) forward until finger assemblies are 
free. 

15. Place lockwasher over end of locks crew (55) and thread lockscrew into 
one hole near edge of screw collar (53). Rotate screw collar until dog on 
end of lockscrew lines up with closest hole in pressure plate. 

16. On reduction tailshafts, install retaining ring on reverse gear tailshaft 
making certain that retaining ring is seated properly in groove in reverse 
gear tailshaft. 
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CAUTION: The forward clutch is not properly adjusted at the end of this assembly. 
Proper adjustment is made after installation in boat is complete. Follow instruc­
tions as outlined under section on adjustments. 

ASSEMBL Y OF REVERSE GEAR CASE IN REVERSE GEAR HOUSING 

REDUCTION MODEL 
1. Place new gaskets (8). (7). and (4) on front, rear, and top of reverse 

gear housing (3). 
2. If removed for replacement, install new oil seals (20) in cross shaft holes 

in housing. 
3. Support gear case assembly (41) on propeller gear (43) inside front end of 

gear case so that reverse gear housing (3) will not rest on face when 
lowered over gear case assembly. 

4. Lower reverse gear housing (3) over gear case assembly with reverse 
gear tailshaft (2-2) protruding through bore in rear of housing. 

5. Place thrust washer (16-2) with c.ounter-bored side down over reverse 
gear tails haft (2- 2). (Make certain that thrust washer seats properly on 
shoulder of retaining ring (6) on tailshaft (2-2.) 

6. Press reduction drive gear (87) into ball bearing (88). 
7. Plc.ce new gasket (8) on reverse gear housing (3) and press reduction 

drive gear (87) and ball bearing (88) on reverse gear tailshaft (2-2) until 
ball bearing is seated against thrust washer (16-2). Thread on reverse 
gear tailshaft nut (18 - 2). 

8. Press reduction gear adapter plate (85) over ball bearing and secure with 
necessary bolts. 

9. Install reduction gear crescent (74). . 
10. Tighten all capscrews. Tighten reverse gear tailshaft nut (18·-2) until 

cotter pin can be installed through castellation in nut and hole in reverse 
gear tailshaft. 

11. Install cotter pin and bedn ends over nut. 
12. Place new gasket (72) on reduction adapter plate (85). 
13. Install brake band assembly (62) onto gear case assembly (41) in reverse 

gear housing. 
14. With reduction adapter plate (85) facing mechanic, insert yoke (34) through 

cover opening in housing placing forked arms of yoke over pins of oper­
ating sleeve assembly (50). Ensure part number of yoke is facing 
mechanic. 

15. Align and hold hole in brace (67) on inside right hole in yoke and push 
cross shaft through yoke and Lrace to left side of housing. 

16. Pull cross shaft out from rig~t side o~ housing approximately one inch and 
insert Woodruff key in cross shaft to the right of each yoke hole to posi­
tion yoke to cross shaft. 

17. Secure yoke to cross shaft by tightening the two cap screws in yoke. 
18. SUde reverse cam (65) through reverse cam slide assembly (63) and in 

hole in arm of yoke (34). 
19. Position pin in brake band (62) in hole in brace (67). 
20. Replace and tighten adjustment nut (66) to reverse cam slide assembly 

(63). 
21. Secure lock spring (68) over adjustment nut (66) with screw, lockwasher 

and nut (70). 

DIRECT DRIVE UNIT 

22. After paragraph 4 above place thrust washer (16-1) over reverse gear 
tailshaft. Place seal washer (6) over reverse gear tailshaft against thrust 



5.19 

washer and install Woodruff key (27) in keyway in tailshaft. 
23. If removed for replacement, press new oil seal (21) into direct drive 

plate (15). Press ball bearing (25) into direct drive plate. 
24. Place direct drive plate, oil seal and ball bearing assembly on suitable 

support and press gear half coupling (14) into oil seal (21) and ball bear­
ing (25) until gear half coupling is seated against ball bearing. Care must 
be taken not to damage oil seal during assembly. 

25. Align direct drive plate and gear half coupling up with key in reverse gear 
tailshaft and press together until ball bearing is seated against thrust 
washer (16-1). 

26. Place lockwasher (19) over reverse gear tailshaft with tang in keyway in 
gear half coupling and thread locknut (18 -1) on reverse gear tailshaft. 

27. Install lockwashers and capscrews in holes in direct drive plate and bolt 
to reverse gear housing. 

28. Tighten all capscrews. Tighten locknut (18-1) and bend up one tang on 
lockwasher (19) over locknut. 

29. Continue with paragraphs 13 through 20. 

ASSEMBLE TRANSMISSION TO ENGINE 

1. If front end plate (5) was removed from reverse gear housing (3) or 
engine flywheel housing proceed as follows: 

a. Replace oil seal (22) or bearing (37) if necessary. 
b. Slide engine gear (1) into flywheel housing damper spline. 
c. Align mounting holes in front end plate (5) with holes in flywheel 

housing and secure with lockwashers and capscrews. 
d. After installing on engine, check engine gear f0r runout. Maximum 

eccentricity is . 005 inches at pilot roller bearing. 

2. Insert two studs three inches long in two opposite bolt holes in front end 
plate (5). 

3. Check to be certain that pilot roller bearing (60) is properly installed in 
propeller gear insi.de gear case. 

4. Start reverse gear housing (3) over the two studs and slide housing over 
engine gear (1) right up against flywheel housing. It may be necessary to 
rotate gear case slightly to properly mesh teeth on engine gear and short 
pinions in gear case. 

5. Install lockwashers and capscrews in holes around flange of housing. 
6. Remove the two studs and install remaining lockwashers and capscrews. 

Tighten all capscrews. 

ASSEMBLY OF REDUCTION GEAR ASSEMBLY TO REVERSE GEAR 
HOUSING ASSEMBLY 

NOTE: Refer to reduction gear assembly and disassembly procedures. 

1. Install two studs 3 1/2 inches long in two opposite holes in reduction 
adapter plate. 

2. Position reduction gear assembly over studs with oil drain plug at bottom 
and slide onto reduction drive gear. It may be necessary to rotate reduc­
tion ring gear slightly to properly mesh gear teeth. 

3. Installlockwashers and capscrews around flange of reduction gear housing 
and tighten uniformly. 
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SA1 AND SAO MANUAL CLUTCH ADJUSTMENTS 

With the transmission secured to the engine, 
replace all water lines, etc. However, do 
not connect the shifting linkage until all the 
adjustments have been made and are satis­
factorily tested~ 

Before securing the propeller half coupling to 
the gear half coupling, check to make certain 
that the couplings do not run out more than 
.002 inches wi th respect to each other. Study 
section IIAlignment to Engine II on Pages 
14 and 15 of Technical Manual. 

The transmission should be filled with new oil 
as specified under lubrication. 

The transmission can be parti ally adjusted be­
fore the engine has been run. However, a 
complete running test is necessary to satisfact­
orily determine whether the adjustments have 
been properly made. 

The preliminary adjustments for the forward 
drive are. made as follows: remove reverse 
cover plate, rotate pressure finger assembly 
CI1d screw collar (37) until lock screw (42) 
is up and facing you. Then, working care­
fully to avoid dropping either screw or tools 
into clutch housing --

Typical Forward 
Clutch Adjust­
ment (SAl & SAO) 

I. Back out the lockscrew (42) until the dog 
on the end of the lockscrew is clear of the 
hole in the pressure plate (35). 

2. Rotate the screw Collar (37) to the right 
until the lockscrew (42) is oPEosite the 
next hole in the pressure plate (35). 

3. Tighten the lockscrew making certain that 
the dog on the end properly enters the hole 
in the pressure plate. 

4. Continue this until a decided effort is re­
quired to shift into forward (approximately 
26 foot pounds). 

48 

--~~O-~~----50 

~n==4---- 50 

SAl Reverse 
Adjustment 
(Top View) 

The preliminary adjustments for the reverse 
drive are made as follows: 

1. Loosen the locknut (50) on the inside of the 
upright ear at the top of the reverse band. 

2. TIghten the adjusting nut (50) on the outside 
of the ear unti I both nuts are again tight 
against the ear of the reverse band. 

3. Repeat until a decided snap is required to 
shift into reverse. 

4. Do not tamper with adjustment of link (48). 

5. For Four-99s and early Four-l07s there was 
a cam operated reverse adjustment. Simply 
tum screw head (103) clockwise one flat at 
a time until satisfactory reverse engagement 
is obtained (see Figure 3). 
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SAO Reverse 
Adjustment 
(Top View) 

Replace the cover on the reverse gear housing. 
The transmission is reedy for a prel iminary test 
which may be done at dockside, 

o,eck all of the mooring I ines before continu­
ing the test, 

With the engine running at i,dle speed, shift 
the transmission into forward and reverse not­
ing how well the transmission responds. 

If the transmission does not engage in one or 
both of the forward or reverse positions further 
dockside ediustments are necessary. Continue 
the ediustments as outlined above untif the 
transmission will engage in both forward and 
reverse drives. 

A complete running test is necessary to deter­
mine that the transmission is properly edjusted. 
The transmission should not slip or ''break II 
away under full power conditions in the forward 
drive and should hold in reverse under all nor­
mal reversing conditions. 

If further adjustments are necessary, continue 
the adjustments as outlined a,ove until satis­
factory operation is reached. It should be 
noted however that the edjustments should be 
carried out only unti I satisfactory operation is 
reached since it is possible to over-adjust the 
transmission. If the transmission is over-ad­
justed it will be more difficult to shift into 
forward and reverse and the parts wi II be heav­
ily stressed and subject to early ~atigue !ail­
ure. Therefore, once the prellmmary ad,ust­
ments have been made, only a very small am­
ount of adjustment will be necessary for either 
forward or reverse. Usually, an adiustment of 
a half a step on the forward, or at the most, a 
full step is required for full edjustment. Only 
a very small edjustment is required for the re­
verse drive. 

On the forward drive, a full step of adjustment 
is as outlined a,ove or is made by loosening 
the lockscrew (42) and rotating the screw 
collar (37) to the right until the next hole in 

. the pressure plate (35) can be lined up under 
the lockscrew. A half a step is mede by tak­
ing the lockscrew out of the hole that it is in 
and pi acing it in the hole adjoining it in the 
screw coil ar. Then rotate the screw coil ar to 
the right until the next hole in the pressure 
plate is lined up under the dog of the lock­
screw. Make certain that the lockscrew enters 
the hole properlyorit will bind up the forward 
clutch. 

When the transmission is properly adjusted, 
replace the cover and secure all external bolts 
and fasteners. Before replacing the shifting 
linkage, check to make certain that it oper­
ates freely aJIId doesnotbindor drag. Replace 
the linkage on the transmissiDn shift leverand 
secure properly. 

WHEN CLUTCH SLIPPING IS NOTICED. STOP AND ADJUST AT ONCE. 

PROPER ADJUSTMENT WILL MAINTAIN YOUR CLUTCH FOR YEARS. 

BUT A SLI PPI NG CLUTCH MAY DESTROY ITSELF. CAUS I NG COSTLY 

REPAIRS. 
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SA1 AND SAO REDUCTION UNITS 

DESCRIPTION 

The Westerbeke/Paragon reduction gears consist of an internal ring gear and a 
drive gear that offers a variety of reduction ratios. 

ADJUSTMENTS 

There are no adjustments necessary to maintain the reduction gears in proper 
running condition. 

DISASSEMBLY OF REDUCTION UNIT 

NOTE: Disassembly need be carried out only as far as necessary to correct 
those difficulties which interfere with proper marine gear operation. 
Remove reverse and reduction gear as a complete unit before removing the oil to 
avoid fouling the bilges. 

1. Remove oil drain plug from bottom of reduction gear housing (B6) and 
drain oil from unit. Make certain that all lubricating oil is removed 
from reverse gear unit. 

2. Remove capscrews and lockwashers from flange of reduction gear housing 
and slide entire reduction unit straight back approximately 3 inches until 
reduction unit clears reduction drive pinion. 

3. Bend tang of lockwasher (7B) away from locknut (77). Remove locknut 
using suitable wrench and lift lockwasher from shaft. 

4. Remove gear half coupling (75) with gear type puller or by supporting 
entire assembly under flange of gear half coupling and press agalnst shaft 
to force coupling from assembly. 

5. Support reduction gear housing so that flanged shaft assembly can drQP 
free approximately 2 inches and press flanged shaft assembly from 
reduction gear housing. 

6. Remove retaining ring (76) from groove next to ball bearing (B4) in.,ide 
reduction gear housing and press ball bearing from housing. 

7. If necessary to replace. remove oil seal (79). 
B. Remove Woodruff key (BO) from flanged shaft and remove seal washer (74) 

and spacer (73). 
9. Press ball bearing (B4) from flanged shaft using two holes in flange. 
10. Remove capscrews and lockwashers from rim of flanged shaft and remove 

ring gear (71) from flanged shaft. 

INSPECTION 

All parts should be thoroughly cleaned before inspection. Parts showing excessive 
wear should be replaced. 

1. Ball bearings should be examined for indications of corrosion and pitting 
on balls and races. 

2. All gear teeth should be examined for "pitch line pitting". uneven wear 
pattern or excessive wear. 

3. Examine oil seal for rough or charred lips. 
4. Retaining rings should be checked for burrs or deformities. 
5. All gaskets should be replaced. 

ASSEMBLY OF REDUCTION UNIT 

1. Replace oil drain plug into reduction gear housing (B6). 
2. Press ball bearing (B4) into reduction gear" housing (B6) and install retain­

ing ring (76) into groove next to ball bearing. 
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3. 

4. 

5. 

6. 

7. 
8. 

9. 

10. 

If removed for replacement, press new oil seal (79) into reduction gea.r 
housing. 
Place flanged shaft over ring gear (71) and line up holes in flange with 
those in ring gear. 
Place lockwasher over capscrew and insert capscrew into hole in flanged 
shaft and secure flanged shaft to ring gear. 
Press ball bearing (84) onto flanged shaft. Place spacer (73) over shaft 
next to ball bearing and place seal washer (74) over shaft next to spacer. 
Install Woodruff key (80) into keyway in flanged shaft. 
Place reduction gear housing over small end of flanged shaft and start 
ball bearing (84) on flanged shaft into bore in housing by tapping housing 
with a soft mallet. 
Turn unit over with small end of housing down and press on center of 
flanged shaft until spacer (73) is seated against ball bearing (84) in reduc­
tion housing. 
Support unit on inside of flanged shaft with large end of unit down and 
press gear half coupling (75) onto shaft end and into ball bearing until 
coupling is seated against ball bearing. Care must be taken to line up 
keyway in coupling and key in shaft before pressing together. 

11. Place lockwasher (78) over end of flanged shaft with tang on inside of 
lockwasher in slot on flanged shaft. Place locknut (77) onto shaft and 
secure using suitable wrench. 

12. Bend one tang of lockwasher into slot on locknut. 
13. Install two studs 3 1/2 inches long into two opposite holes in reduction 

adapter plate. 
14. Position reduction gear assembly over studs with oil drain plug at bottom 

of housing and slide onto reduction drive gear. It may t)e necessary to 
rotate reduction gear slightly to properly mesh gear teeth. 

15. Install lockwashers and cClpscrews around flange of reduction gear hous­
ing and tighten uniformly. 



PARAGON P-21 SERIES HYDRAULIC 

I. SPECIFICATIONS 

A. Description Chart 

MODEL REDUCTION RATIO 

P21L DIRECT 
P22L 1. 5:1 
P23L 2:1 
P24L 2.5:1 
P25L 3:1 

B. Model and Serial Numbers 

Each reverse gear has a model number and 
a serial number. These numbers are on 
the name plate, located on the housing 
of the transmission. 

DIRECTION OF ROTATION 

ALL LEFT HAND 
AS VIEWED FROM 
THE OUTPUT END 
OF THE TRANS-
MISSION 

MODEL AND SERIAL NUMBER CHART 

DIRECT DRIVE MODEL AND SERIAL NUMBERS 

'21- L 5J-1234 

.------------? '" P2· Gear. Size 1 - Direct Drive 5J.1234· Transmission Serial No. 
L· Left Hand Rotation Unit 

REDUCTION GEAR MODEL AND SERIAL NUMBERS 

'23 
~ 

P2·GeorSize 2) 
3 f Reduction 

. Geor 

: \ Size 

L 5J-5678 

--------=::::::----------1.5: 1) 5J.5678 - Trans-
2 O· 1 f Reduction L - Left Hand Rotation Unit mi .-ion . • Gear Se,i 01 
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II. INTRODUCTION 

Transmissions have been designed for smooth 
operation and dependability in marine use. The 
transmission is self- contained, having an oil 
pressure system and oil supply completely 
separated from engine lubricating oil systems. 

Translllission oil under pressure is used to 
engage a forward or reverse drive. The for-

III. INSTALLATION 

A. The installation instructions below are for 
use when the original transmission has been 
removed for servicing and must be re­
installed, or when the transmission unit 
is to be adapted as non-original equip­
ment to a marine engine. 

B. It is important that the engine and trans­
mission rotations are matched. The direc­
tion of rotation of an engine is defined in 
this manual as the direction of rotation 
of the engine crankshaft as viewed from the 
output end of the transmission. A clock­
wise rotation of the engine is a right hand 
rotation and a counterclockwise rotation of 
the engine is a left hand rotation. 

A letter "R" or "L" appearing on the 
transmission serial number plate illus­
trated in Section I, "SPECI FICA TIONS", 
indicates whether the transmission is for 
use with a right or left hand rotating 
engine. 

C. The hydraulic transmission is attached to 
the engine in the following manner: 

1. Insert two 3-1/2" studs in opposite 
transmission mounting holes in the 
engine adapter plate. 

2. Place the transmission against the studs 
so that the studs go through two of the 
matching holes in the transmission 
housing flange. 

3. Slide the transmission along the studs 
toward the engine so that the spline on 
the shaft at the front ofthe transmission 
enters the matching splined hole in the 
engine vibration dampener. 

ward drive is through a multiple disc clutch 
arrangement, while the reverse drive utilizes 
a reverse clamp band and planetary gear 
train. The transmission oil is Circulated and 
cooled through a separate external oil cooler 
core, which is in turn cooled by the engine 
water. Paragon transmissions are furnished 
with either direct drive or reduction gears. 
Gear reduction ratios and corresponding 
model identification numbers are listed in 
Section I, under "SPECIFICA TIONS". 

4. Install and tighten four bolts with lock­
washers through the transmission 
housing flange into the engine adapter 
plate. Remove the 3-1/2" studs. Install 
and tighten the two remaining bolts 
with lockwashers through the trans­
mission housing flange. 

D. The transmission and propeller shaft cou­
pling must be carefully aligned before the 
propeller shaft is connected to the trans­
mission, in order to avoid vibration and 
consequent damage to the transmission, 
engine, and boat hull during operation. 
To align the coupling, move the propeller 
shaft, with attached coupling flange, toward 
the transmission so that the faces of the 
propeller shaft coupling flange and trans­
mission shaft coupling flange are in con­
tact. The coupling flange faces should be 
in contact throughout their entire circum­
ference. The total runout or gap between 
the faces should not exceed .002" at any 
point. If the runout exceeds .002", reposi­
tion the engine and attached transmission 
by loosening the engine support bolts and 
adding or removing shims to raise or lower 
either end of the engine. If necessary, 
move the engine sideways to adjust the 
runout or to align the coupling flange 
faces laterally. Tighten the engine support 
bolts and recheck the alignment of the 
coupling before bolting the coupling flanges 
together. Connect the coupling flanges with 
bolts, lockwashers, and nuts. 

E. Connect the oil cooler lines to the trans­
mission. 

F. Connect the shift control cable from the 
cockpit control station to the transmission 
control valve lever, shown in Figure on 
page 5. Place the transmission control 
valve lever in the neutral poSition and 



adjust the shaft control cable length until 
the cockpit control station hand lever is 
in the neutral position. Move the cockpit 
control hand lever to forward and reverse 
positions several times while observing the 
transmission control valve lever motion. 
The transmis~ion control valve lever should 
move fully into forward or reverse position 
when the hand lever is moved into forward 

IV. OPERATION 

Principle of Operation 

The transmission forward and reverse drives 
are operated by transmission oil under pres­
sure. An internal gear type oil pump deltvers 
the transmission oil, under pressure, to the 
external oil cooler. The transmission oil is 
returned, still under pressure, to the oil 
distribution tube and relief valve. The relief 
valve maintains the oil pressure by remaining 
cl03ed unt! J the oi J pressure reaches 60 PSI. 
When the r;ontroJ lever is shUte':! to the 
forward position, oil under pressure is de­
livered to the multiple disc clutch piston, 
which moves to clamp the clutch discs and 
planetary reverse gear case together. The 
discs and case then revolve as a solid cou­
pling in the direction of engine rotation. The 
reverse drive is engaged by shifting the 
control lever to the reverse position, so that 
oil under pressure is delivered to the reverse 
piston. The reverse piston moves to clamp 
the reverse band arollnd the planetary gear 
case, preventing the planetary gear case 
from moving but allowing the planetary gears 
to revolve to drive the output or propeller 
shaft in a direction opposite to the rotation 
of the engine. With the control lever in the 
neutral pO!';ition, pressurized oil is prevented 
from entering the clutch piston 01' reverse 
band piston nnd the propeller shaft remains 
stationary. 

or reverse position, and should return 
exactly to the neutral position when the 
hand lever Is in the neutral position. 

G. Remove the oil dipstick, shown in Figure 
on page 5, and fill the transmission with 
Type A transmission fluid to the mark on 
the dipstick. Replace the dipstick in the 
transmission housing. 

Starting Procedure 

1. Always start the engine with the trans­
miSSion in NEUTRAL to avoid moving the 
boat suddenly forward or back. 

2. When the engine is first started, allow it 
to idle for a ff::w moments. Stop the engine 
and check the transmission oil level. Add 
oil if necessary to bring the oil level up 
to the mark on the transmission dipstick. 

NOTE 

ON SUBSEQUENT START-UPS, THE 
TRANSMISSION OIL LEVEL MAYBE 
CHECKED BEFORE RUNNING THE 
ENGINE, WHEN ENGINE OIL IS 
CHECKED. 

3. Start the engine again, with the transmission 
in NEUTRAL, and allow the enginetowarm 
up to operating temperature. 

4. Shift the transmission into FORWARD or 
REVERSE as desired. If the engine should 
stall when the transmission Is shifted to 
FORWARD or REVERSE, place the trans­
miSSion in NEUTRAL before restarting the 
engine. 

It is recommended that shifting be done at 
speeds below 1000 RPM, and preferably in 
the 800 RPM, or idle engine rang(', to pro­
long the life of the engine, transmission, 
and boat. EMERGENCY shifts may be at 
higher engine speeds, but this is not a 
recommended practice. 
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V. MAINTENANCE 

A. Lubrication 

The Models P200. P300 and P400 trans­
missions are self-contained units, indepen­
dent of the engine lubricating systems. 
The units are lubricated by pressure and by 
splash from !ts own oil. The type of oil 
recommended is "Transmission Fluid, 
Type A". commonly used for automatic 
transmissions in automobiles. 

The quantity of oil depends upon the angle 
of installation, as well as the reduction 
model. The level must be maintained at 
the mark on the dipstick and should be 
checked periodically to ensure satisfac­
tory operation. 

When filling for the first time or refilling 
after an oil change, check the level after 
running for a few minutes to make certain 
that the oi I cooler and the various passages 

COUPLING 
FLANGE 

are full. If necessary, refill to the mark 
on the dipstick to ensure proper operation 
of the transmission. The transmission oil 
level should be checked each time the engine 
oil level is checked, before running the 
engine. 

The oil in the transmission should be 
changed every 100 hours, or each season 
under normal conditions. However, the 
number of hours that can be run between 
oil changes varies with the operating condi­
tions. Drain plugs are located at the 
bottom of the reverse gear housing and the 
reduction gear housing. 

B. Adjustments 

No adjustment is necessary .for the FOR­
WARD drive multiple disc clutches, and the 
reverse band is self adjusting to compen­
sate for lining wear, so that no external 
reverse band adjustment is necessary. 

OIL TO COOLER 



C. Trouble Shooting Chart 

PROBLEM 

GEAR INOPERATIVE 

Drive Shaft does not operate 
with selector valve in forv,ard 
or reverse. 
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POSSIBLE CAUSES AND METHODS OF CORRECTION 

1. Low on Pressure. 

2. High Oil Temperature 

3. Reverse Band not 
engaging Planetary 
Gear Cage. 

4. Failure of Planetary 
Assembly. 

5. Failure of Reduction 
Gear. 

a. Low oil supply. Add oil. refer to 
lubrication. 

b. Faulty oil gauge. Replace gauge. 
on gauge slow to register. air or 
obstruction in on gauge line. Clean 
and bleed oil gauge line. 

c. Plugged oil lines or passages. 
Clean lines or passages. 

d. Oil pressure relief valve scored 
and sticking. Remove relief valve. 
Clean valve and valve bore in 
control valve housing with crocus 
cloth to free valve. or replace. 

e. Defective pistons and oil distributor 
seal rings. Replace seal rings. 

f. Defective oil pump. Check for wear 
and replace if necessary. 

a. Low oil supply. Add oil. refer to 
lubrication. 

b. Low water level in cooling system. 
Add v'ater. and check for leaks. 

c. Plugged raw water inlet screen. 
Clean screen. 

d. Collapsed or diSintegrated water 
inlet hose. Replace hose. 

e. Air leak in cooling water sucUon 
line. Replace suction line. 

f. Raw watar pump impeller worn or 
damaged. Replace impeller. 

g. Clogged or dirty oil cooler element. 
Remove and clean 

a. Reverse band lining worn out. 
Replace lining. 

b. Defective reverse piston "0" ring. 
Replace "0" ring. 

Remove gear case assembly. and check 
for defective or damaged parts. Replace 
defective or damaged parts. 

Remove reduction gear assembly and 
check for defective or damaged parts. 
Replace defective or damaged parts. 



S.34 

PROBLEM POSSIBLE CAUSES AND METHODS OF' CORRECTION 

GEAR DRAGGING 

Drive Shaft rotates either 
forward or reverse with Forward clutch plates warped and 
Selector Valve in neutral 1. Defective forward sticking. Remove clutch plates and 
position. Clutch Plates. replace. 

2. Defective forward Forward clutch piston release spring 
Clutch Piston Release broken or weak. Replace spring. 
Spring. 

3. Binding in Planetary a. Bearings and gears worn excessively 
Assembly. in gear case. Replace necessary 

parts. 

b. Input shaft bearings worn excessively, 
causing misalignment of input shaft. 
Replace necessary parts. 

GEAR SLIPPING OR SLOW TO 
ENGAGE 

With Selector Valve in forward 
or reverse position. 1. Low Oil Pressure. See "Gear Inoperative',' (1). 

2. Worn forward Clutch Remove forward clutch plates and check 
Plates. for wear excessively. replace clutch 

plates. 

3. Reverse Band not See "Gear Inoperative". (3). 
engaging Gear Case~ 

INTERNAL AND EXTERNAL 
LEAKS 1. Water in Lubricating a. Hole in oil cooler element permitting 

Oil. water to seep into oil compartment. 
Replace oil cooler element. 

b. Oil cooler gaskets. Check gaskets 
and replace. 

2. Excessive OU in 
Engine Crankcase or Defective front end plate oil seal. 
Flywheel Housing. Replace oil seal. 

3. Oil on Exterior of 
Marine Gear. a. Oil seeping from breather. Check 

for too high oil level. 

b. Defective rear end oil seal. Replace 
oil seal. 

4. Loss of Oil from 
Transmission. a. Check for defective gaskets and 

seal. 
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WARNER HYDRAULIC 

DESCRIPTION 

Westerbeke Four-107 
Engines are also furnished with Warner 
hydraulic direct drive and reduction 
gear assemblies. 

The direct drive transmission consists 
of a planetary gear set, a forward 
clutch, a reverse clutch, an oil pump, 
and a pressure regulator and rotary 
control valve. All of these are con­
tained in a cast iron housing along with 
necessary shafts and connectors, to 
provide forward, reverse and neutral 
operation. A direct drive ratio is used 
for all forward operation. In reverse, 
the speed of the output shaft is equal to 
input shaft speed, but in the opposite 
direction. Helical gearing is used to 
provide quieter operation than can be 
obtained with spur gearing. 

Oil pressure is provided by the cres­
cent type pump, the drive gear of 
which is keyed to the drive shaft and 
operates at transmission input speed 
to provide screened oil to the pressure 
regulator. 

From the regulator valve the oil is 
directed through the proper circuits 
to the bushings and anti-friction bear­
ings requiring lubrication. A flow of 
lubricant is present at the required 
parts whenever the front pump is turn­
ing and it should be noted that supply 
is positive in forward, neutral and 
reverse conditions. 

The unit has seals to prevent escape 
of oil. 

Both the input and output shafts are 
coaxial. With the input shaft splined 
for the installation of a drive damper, 
and the output shaft provided with a 
flange for connecting to the propeller 
shaft. 

CONTROL LEVER POSITION 

The position of the control lever on 
transmission when in forward should 

be shifted to the point where it covers 
the letter "F" on the case casting. and 
is located in its proper position by the 
poppet ball. The Warranty is cancelled 
if the shift lever poppet spring and/ or 
ball is permanently removed, or if the 
control lever is changed in any manner, 
or repositioned, or if linkage between 
remote control and transmission shift 
lever does not have sufficient travel in 
both directions. This does not apply to 
transmissions equipped with Warner 
Gear. electrical shift control. 

LUBRICATION 

The properties of the oil used in the 
transmis sion are extremely important 
to the proper function of the hydraulic 
system. Therefore, it is extremely 
important that the recommended oil, 
automatic transmission fluid (ATF), 
Type itA" be used. 

PROCEDURE FOR FILLING 
TRANSMISSION WITH OIL 

When filling the transmission. oil 
should be added until it reaches the 
full mark on the dipstick. The quan­
tity of oil depends upon the angle of 
the installation. The unit should be 
turned over at engine idle speed for a 
short time in order to fill all circuits, 
including the cooler and cooler piping. 

PROCEDURE FOR CHECKING OIL 
LEVEL 

The oil level should be checked im­
mediately after shutting off engine and 
sufficient oil added to again bring the 
transmission oil level to the full mark 
on the dipstick assembly. The dipstick 
assembly need not be threaded into the 
case to determine the oil level.- It 
need only be inserted into the case 
until the cap or plug rests on the sur­
face surrounding the oil filler hole. 

The transmission should be checked 
periodically to assure proper oil level. 
and oil should be added if necessary. 
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CHANGING OIL 

It is recommended that the transmis­
sion oil be changed once each season. 
After draining oil from the unit. the 
removable oil screen should be 
thoroughly cleaned before refilling 
the transmission with the recom­
mended oil (AT F) Type "A". 

REDUCTION GEAR BOX 

The reduction gear box operates in 
conjunction with the direct drive unit. 
The reduction gear box consists of a 
planetary gear set which reduces the 
input revolutions to a fixed ratio. 

It is recommended that all installa­
tions using a reduction gear have a 
suitable locking device or brake to 
prevent rotation of the propeller shaft 
when the boat is not under direct pro­
pulsion. If the marine gear is not in 
operation and the forward motion of 
the boat causes the propeller shaft to 
rotate. lubricating oil will not be cir­
culated through the gear because the 
oil pump is not in operation. Over­
heating and damage to the marine gear 
may result unless rotation of the pro­
peller shaft is prevented. 

Except in an emergency. shift from 
forward to reverse drive through 
neutral at engine speeds below 
1000 rpm to prevent damage to the 
engine. or marine gear. 



SHORT PROFILE SAILING GEAR 
1. Description 

1.1 Brief description 

The Short Profile Sailing Gears are equipped with a positively 
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, 
preventing shock loads from exceeding a predetermined 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 oil level checks (see "Maintenance"). 

AIR VENT HOLE 

FLYWHEEL END 
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1.2 Gear casing 

The rotating parts of the HBWtransmission are accomodated in an oil-tight casing 
·divided into two halves in the plane of the vertical axis. Amply dimensioned cool­
ing ribs ensure good heat dissipation and mechanical rigidity. 

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

The shaft for actuating the multiple-disc clutch extends through a cover on the 
side of the gear casing. 

1.3 Gear sets 

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

The driven shaft (propeller side) of the transmission is fitted with a forged coupling 
flange. 



1.4 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 (see item 1.2i, 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 (see item 1.2), the torque is transmitted from the input 
shaft (36) via intermediate gear (26), gear (65), clutch discs (51 and 52) to the 
external disc carrier (57), the guide sleeve (59) and the output shaft (66). 

- 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 essentially comprises a number of 
balls which, by the rotary movement of the external disc carrier, are urged against 
inclined surfaces provided in pockets between the guide sleeve and the external 
d'isc carrier and in this manner exert axial pressure. The thrust force and, as a 
result, the transmittable friction torque are thus proportional to the input torque 
applied. Due to the cup springs (48) supporting the clutch disc stack and a limita­
tion of the range of axial travel of the external disc carrier (57), the thrust force 
cannot exceed a predetermined value, so that the torque transmission capacity of 
the clutch is limited. 

The actuating sleeve (60) is 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 frictional 
forces exerted by the clutch discs, and the shifting operation is completed as de­
scribed above. 

Input 

36 

Output 
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1.5 Shaft bearings 

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

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

1.6 Shaft seals 

External sealing of the input and output shafts is provided by radial sealing rings. 
The running surfaces on the shafts are casehardened. 

1.7 lubrication 

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



2. Installation 

2.1 Delivery condition 

For safety reasons, ~,e gearbox is NOT filled with oil 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 oil. The residual oil remaining in the transmission after draining 
acts as a preservative and provides reliable protection against corrosion for at least 
1 year if the units are properly stored. 

2.2 Painting the gearbox 

Before painting the gearbox, take care to remove any oil films by means of suit­
able agents (e.g. HST safety cleansing fluid). 

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 is not closed by the paint. Indicating plates should remain clearly legible. 

2.3 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 O.Smrn. 

2.4 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 oil drain plug of the gearbox should be conveniently accessible. 

2.5 Position of gearbox in the boat 

The inclination of the gearbox unit in the direction of the shafts should not per­
manently exceed an angle of 20 degrees (see illustration). 

The gearbox can also be mounted with the output shaft in the upward position. 
Interchange the oil dipstick and the oil drain plug in this case. 
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2.6 Operation of gearbox 

Gear changing requires only minimum effort. The gearbox is suitable for single 
lever remote control. Upon loosening the retaining screw, the actuating lever (see 
illustration) can be moved to any position required for the control elements (cable 
or rod linkage). Make certain that the lever does not contact the actuating lever 
cover plate (9): the minimum distance between lever and cover should be 0.5 mm. 

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

The shifting travel, as measured at the pivot point of the actuating lever, between 
the neutral position and end positions A and B should be at least 35 mm for the 
outer and 30 mm for the inner pivot point. 

A larger amount of lever travel is in no way detrimetal. 

However, if the lever travel is shorter, proper gear engagement might be impeded 
which, in turn, would mean premature wear, excessive heat generation and result­
ing damage. 

Clamping screw to be 
tightened to torque 
of 18 Nm 

o 
Minimum shifting movement 

Oil drain plug 



Oil dipstick and 
oil filler screw 
17 mm width across flats 

A 

B 

Min. distance of 
actuating lever 0.5 mm 

The position of the cover plate underneath the actuating lever is factory-adjusted 
to ensure equal lever travel from neutral position to A and B. 

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

2.7 Engine-gearbox compartment 

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

3. Operation 

3.1 Initial operation 

Fill the gearbox with oil of the recommended grade (see items 4.1 and 4.2). The 
oil level should be the index mark on the dipstick (see illustration). 

Correct readings up to 
200 inclination in 
direction of shafts 

Casi ng su rface 

Dipstick 

Oil level 

~~~lii1~~~~AATTF,TypeA 
or 

Dexron II 

To check the oil level, just insert the dipstick, do not screw in. Retighten the 
hex screw with the dipstick after the oil level check. 
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32 Operating temperature 

The max. permissible temperature of the transmission oil is 130 0e. 

3.3 Operation of gearbox 

Shifting is initiated by a cable or rod linkage via the actuating lever and an actuat­
ing cam. The completion of the gear changing operation is automatic and cannot 
be influenced by external control. The actuating lever is mounted on an actuating 
shaft and fixed by means of a retaining screw. 

Gear changing should be smooth, not too slow, and continuous (without inter­
ruption). The multiple-disc clutch permits gear changing at high engine rpm, in­
cluding sudden reversing at top speeds in the event of danger. 

3.4 Operation without load 

Rotation of the propeller without load, e.g. while the boat is sailing, being towed, 
or anchored in a river, as well as idling of 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, since lock­
ing is possible by engaging the reverse gear. 

3.5 Lay-up periods 

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

3.6 Preparation for re-use 

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



4. Maintenance 

4.1 Transmission oil 

To ensure trouble-free operation of the clutch, only use oil of the recommended 
type. 

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

We recommend commercial Automatic Transmission Fluid (ATF), Type A 
or Dexron II. 

4.2 Oil quantity 

H BW 5 approx 0.4 Itr 
HBW 10 approx 0.61tr 
H BW 20 approx 0.8 Itr 
Use the index mark on the dipstick as a reference. 

4.3 Oil level checks 

Check the oil level in the transmission daily. Correct 
oil level is the index mark on the dipstick (see item 3.1). 
Always use the same oil grade when topping up. 

4.4 Oil change 

Change the oil for the first time after about 25 hours of operation, then at inter­
vals of at least 1 year. 

4.5 Checking the Bowden cable or rod linkage 

The Bowden cable or rod linkage should be checked at shorter time intervals. 
The minimum lever travel from the neutral position to operating positions 
(O-A = O-B) should be 35 mm for the outer and 30 mm 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 2.9). 

4.6 OVERHAUL 

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

SERVICE BULLETINS 
The following Bulletins contain supplementary and up­

dated information about various components and service pro­
cedures which are important to the proper functioning of 
your engine and its support systems. 

You should familiarize yourself with the subjects and 
make sure that you consult the appropriate Bulletin{s) 
whenever your engine requires service or overhaul. 



V.2 SERVICE BULLETIN 
DATE: 6/15/69 BULLETIN NUMBER: 20 

MODEL: All Engines 

SUBJECT: Connecting Pressure Sensing Devices to Oil Galleries 

PIN: 

Oil pressure sensing devices, such as senders and switches, must 

never be connected directly to any oil gallery of an engine. The 

reason is simply that continued engine vibration causes fatigue of 

the fittings used to make such a connection. If these fittings fail, 

the engine loses its oil pressure and very quickly seizes. 

Such pressure sensing devices must be bulkhead mounted and 

connected to the oil gallery using an appropriate grade of lubricating 

oil hose. Any fittings used to connect the hose to the gallery must 

be of steel or malleable iron. Brass must not be used for this 

purpose. 

11967 

J. H. WESTERBEKE CORP. 
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DATE: 

MODEL: 

SUBJECT: 

PIN: 16339 

SERVICE BULLETIN V.3 

Revised 7/29/81 
BULLETIN NUMBER: 38 

W 30 

Lubricating Oil Sump Capacity 

The proper lubricating oil sump capacity for the Model W30 

engine is 4.5 quarts. Due to the varying angles of engine 

installation, the proper amount of oil in the engine may register 

as much as one inch above the full mark on the dipstick. The 

maximum installation angle for this engine is 12 degrees. 

Therefore, it is important to go by the engine manual, rather 

than the dipstick, to determine the proper quantity of oil. After 

once properly filling the engine with oil in the specific hull, 

it is advised to mark the dipstick shosing the actual full level. 

It is important to keep the engine oil sump properly filled 

to insure sufficient engine lubrication under conditions of pitch 

and heel. Be careful not to overfill the oil sump. 

J. H. WESTERBEKE CORP. 
AVON INOUSTRIAL PARK, AVON, IIIASS. 02322· (8'71 .88-7700 

CABLE: WESTCORP, AVON· TELEX: .2-•••• 
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SERVICE BULLETIN 
DATE: 5/6/74 BULLETIN NUMBER: 69 

MODEL: 

SUBJECT: 

All marine generators and marine engines 

Exhaust system failures 

When engine sea water is fed into an exhaust system so that the full 
stream strikes a surface, erosion may cause premature failures. 

Proper design of either a water jacketed or a water injected ("wet)" 
exhaust system to prevent this problem requires that the sea water 
inlet be positioned so that the entering stream of sea water does not 
strike a surface directly. Also, the velocity of the entering sea 
water stream should be as low as possible which is achieved by having 
inlet fittings as big in diameter as possible. 

In addition to the above design considerations, it is usually advan­
tageous to divide the sea water flow at the point of entry to the 
exhaust system so that only a portion of it enters the exhaust system. 
The remainder is normally piped directly over the side. The proper 
proportion of the sea water flow to pass through the exhaust system 
can only be determined by trial and error. The goal is to prevent 
excessive exhaust temperatures with the least amount of sea water. 

PIN: 19149 
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SERVICE BULLETIN V.5 

DATE: May 29, 1974 BULLETIN NUMBER: 72 

MODEL: All 

SUBJECT: Non-Interchangeabi 1 ity between Manufacturers of Gauges and Senders 

In recent years we have purchased gauges and senders from four different 
manufacturers . 

. In no case may the gauge of one manufacturer be used with the sender of another 
manufacturer. In some cases the wiring of either or both the gauge and the 
sender varies by manufacturer. 

Thus it becomes important, when ordering a replacement gauge or ordering a 
replacement sender, to order a matched set or to know conclusively who the 
manufacturer is. 

Ammeters are electrically interchangeable. 

STEWART-WARNER von FARIA NOVOX 
2" OIA CASE 2 3/8" OIA CASE 2" OIA CASE 2" OIA CASE 

Ammeter 11581 

Oil pressure gauge 11544 

Oil pressure sender 11542 

Water temp. gauge 11545 

Water temp. sender 11543 

Adapter ring to in- 16023 
stall 2" dia gauge in and 
2 3/8" di a panel S8 #44 
cut-out 

GND 
Wiring diagram ~ 

SND~8+ 

~. 

PIN: 19190 

11931 

11914 

11916 

11913 

11915 

LAMP + 

16550 

16548 

16551 

16549 

16552 

16023 
and 

",_,"",,-__ AM p- S8 #44 

SND LAMP + 

GND 

Also see 
S8 #36 

SND~B+ 
'fTSN 
GND 

19165 

19166 

19167 

19168 

19169 

16023 
and 
S8 #44 

LAMP+ 

GND 

J. H. WESTERBEKE CORP. 
.1I0N 'NDU.TII'.L P.II", .1I0N, II •••. 02322' '.f71 ••• -7700 

C •• L~: W~.TCO"P, .1I0N·T~'~X: .2-4444 
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V.6 SERVICE BULLETIN 
DATE: October 4, 1974 BULLETIN NUMBER: 74 

MODEL: FOUR-91 and FOUR-60 

SUBJECT: Air Filter Element Part 16010 

On a few engines we find the air filter is very sensitive to a poor 
environment and clogs easily, sometimes in as few as 20 to 30 hours. 

The symptoms are: Loss of RPM Loss of Power Black Smoking 

Check the air filter first -- remove it and see if situation clears. 

Here are prime causes of air filter choking: 

1. Leaking exhaust on exhaust piping allowing 
soot to be expelled and sucked into element. 

2. Lint or fiberglass in engine compartment 
drawn into filter element. 

3. Excessive oil contamination from crankcase 
breather. 

It is not advisable to run without a filter even though removal appears 
to cure the problem. You run a great danger in drawing foreign matter 
right into the engine and ruining it. Likewise if the surge tank water 
cap is at all loose, you can draw water in through the manifold opening. 

PIN: 19308 

REPLACE THE FILTER - DON'T REMOVE IT. 

J. H. WESTERBEKE CORP. 
AIfOIil INOUSTRIA' ,.AR", AIfOIII, _AS •• 02:122· (.f7} ••• -7700 
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SERVICE BULLETIN V.7 

DATE: August 27, 1975 BULLETIN NUMBER: 76 

MODEL: Four-91, W-30 

SUBJECT: Proper bleeding procedure for hydraulically governed fuel injection 
pumps incorporating an engine anti-stall device 

An anti-stall device is incorporated on fuel injection pumps fitted to the Four-91 
engines. This device is located on top of the fuel pump governor housing, just 
beneath the air vent bleed screw. In fact, the bleed screw and anti-stall device 
are a complete assembly incorporating parts #1, #2, and #3 as shown on the dia­
gram. 

The anti-stall device has a spring loaded pin which comes in direct contact, 
with the top end of the fuel injection pump (metering valve) preventing rapid 
upward movement of the metering valve to the fuel cutoff position, during rapid 
engine deceleration. Rapid deceleration or rapid retarding of the throttle 
without this device installed would normally cause engine stalling and/or 
stoppage. 

It should be noted here that under normal bleeding procedures, it is only neces­
sary to bleed the bleed screw #5 shown on the diagram. 

However, if excessive air entering the injection pump makes it necessary to 
bleed screw #1 in the diagram during the fuel pump bleeding procedure, when 
loosening or tightening the bleed screw #1, two wrenches should be used. One 
is to loosen the bleed screw and one is to hold the anti-stall device body #2 
to prevent it from turning and upsetting the adjustments. If during the bleed­
ing procedure screw #2 shown in the diagram is inadvertently turned in or clock­
wise during bleeding the result will be excessive engine RPM which cannot be 
controlled by retarding the throttle. 

If the adjustment of the anti-stall device has been disturbed or when installing 
a replacement pump, the procedure for resetting it is as follows: 

1. Loosen the locknut (#3) sufficiently to enable the anti-stall device 
body (#2) to be unscrewed two complete turns. 

2. Set engine idle speed with idling stop screw (#4) to 800 RPM. 
3. Turn the anti-stall device body (#2) clockwise until there is a barely 

perceptible increase in the idling speed. Now hold device body (#2) 
with wrench and tighten locknut (#3). 

4. Accelerate the engine to maximum no load RPM and return the throttle 
rapidly to the idling position. Should the period of return from 
maximum RPM to idling RPM speed exceed three seconds, this is an 
indication that the device has been screwed in too far. However, 
should engine stalling occur, this is an indication that the device 

PIN: 19329 
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V.8 

SERVICE BULLETIN #76 conlt. 

has not been screwed in far enough. In either case, re-adjustment 
should be made accordingly. 

CAUTION: Use extreme caution when tighteniny the locknut or the bleed screw 
because the "threaded boss" that the assembly is screwed into is pressed 
into the governor housing. It is not an integral part. Therefore, if it is 
loosened or turned through over-torquing, replacement of the complete governor 
housing may become necessary . 

• 

On all prewired engines dating from early 1975 onwards bleed screw (#5) has 
been relocated to the opposite side of the fuel injection pump. 

PN19329 8/27/74 Page 2/2 



SERVICE BULLETIN V.9 

DATE: May 19, 1980 BULLETIN NUMBER: 82 

MODEL: All 

SUBJECT: Battery Recommendations 

BATTERY RECOMMENDATIONS 

MODEL BATTERY AMPERE HOURS VOLTAGE 

W-7, & WPD4 60-90 12 V.D.C. 

W-13 & 4.4 KW 90-125 12 V.D.C. 

W-21 & 7.7 KW 90-125 12 V.D.C. 

W-27 & 11 KW 90-125 12 V.D.C. 

W-33 90-125 12 V.D.C. 

W-30 125-150 12 V.D.C. 

W-40, & WPD-10-15 KW 125-150 12 V.D.C. 

W-50 125-150 12 V.D.C. 

W-58 & WTO-20 KW 125-150 12 V.D.C. 

W-60 & WBO-20 KW 150-170 12 V.D.C. 

W-80 & 30KW 170-200 12 V.D.C. 

W-120 & 45 KW 200 minimum 12 V.D.C. 

The ampere hour range shown is minimum. There is no real maximum· 

PIN: 20442 
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V.10 SERVICE BULLETIN 
DATE: September 4, 1975 BULLETIN NUMBER: 84 

MODEL: All 

SUBJECT: Heat Exchanger Rubber End Cap 

Many heat exchangers supplied on our various products incorporate a 
molded rubber end cap to facilitate inspection of the tubes. 

There have been occasions on which engine overheating has been caused 
by the improper positioning of this rubber end cap. 

It is absolutely essential that the molded channel running across the 
inside of the cap be positioned over the baffle of the heat exchanger, 
according to the drawing below. 

In any cases of engine overheating where such a rubber end cap is used, 
it should be checked for proper positioning along with other routine 
troubleshooting. 

PIN: 20684 
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SERVICE BULLETIN V.ll 

DATE: Aprtl 4, 1983 BULLETIN NUMBER: 87 

MODEL: All Marine Engines 

SUBJECT: Alternator Output Splitter 

PIN: 

GENERAL DESCRIPTION: The splitter is a solid state device which allows 
two batteries to be recharged and brought to the same ultimate voltage 
from a single alternator as large as 120 amp and, at the same time, iso­
lates each battery so that discharging one will have no effect on the 
other. Charging rates are in proportion to the batteries' voltage (state 
of discharge). This method precludes the necessity, and even the desira­
bility of a rotary switch for selecting which battery is to be charged. 
It also assures that ships services cannot drain the engine starting 
battery. 

I NSTALLA TI ON: 

1. Mount splitter on a metal surface other than the engine, preferably 
in an air stream if available. Do not install near engine exhaust 
system. Install with cooling fins aligned vertically. 

2. Be sure to use a wire size appropriate to the output of the associated 
alternator. In full power systems number 4 wire is recommended from 
the alternator to the splitter and from the splitter to the batteries. 

3. Connect the alternator output terminal to the center splitter terminal. 
4. Connect one splitter side terminal to one battery (s). 
5. Connect the other splitter side terminal to the other battery(s). 
6. When the splitter is installed, both batteries will see a charging 

voltage 8/10 volts less than usual. This voltage drop can be regained, 
if desired, by connecting the regulator wire directly to the alternator 
output terminal instead of the regulator terminal. 

TEST INFORMATION: When the engine is not running, the side splitter ter­
minals should read the voltage of the respective battery. The center 
splitter should read zero voltage. 

With the engine running and alternator charging, the side splitter ter­
minals should read the same voltage which should be the voltage of the 
regulator or somewhat less. The center splitter terminal should read .82 
volts higher than the readings of the side terminals. 

20745 

Continued ••• 
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This unit is se.aled for maximum life and is not repairable. 

BY-PAS'5ING SPLlTI£R; In the event of failure, batteries may be charged directly 
from alternator b~ connecting etther splitter terminal #1 or #2 to terminal A, 
bypassing the splltter itself, This should not be done simultaneously for 
both batteries unless they are, and will remain at, the same voltage (state 
of charge.) 

REGULATOR 

WHT 

SPLITTER 
POWER DISC. SW. 

, '~-+--IooG 6+ 

A 

PN20.6S4 

STARTING 
BATtE:RY (S) -

POWER DISCONNECT 
SWITCH. 

Z Li' ~-f--ooIoQ 13+ 
.5ERVI CE 
BATTERY(S) 

SEE NOTE ALTERNATOR 

DRW'G ;It 2070 I 

5TARTER 

--

SH! P'S 
SERVICE 
LOADS 

NOTE: On Alternators which have an isolation diode between their output 
and regulator terminals, such as the Motorola units used with most WESTERBEKE 
engines, the regulator wire should be removed from the REG terminal and 
reconnected to the OUTPUT terminal as shown. The diode in the splitter will 
provide an equivalent voltage drop. 



SERVICE BULLETIN V.13 

DATE: April 15, 1976 BULLETIN NUMBER: 89 

MODEL: Westerbeke 30 (formerly 4-91) 

SUBJECT: Internal Changes Since Introduction 

There is a serial number nameplate riveted to the block behind and just below the 
lube oil cooler. It is best seen by shining a flashlight upwards from below. This 
basic block serial number is composed of a prefix and a suffix. The suffix is the 
last three to six characters following the last slash or hyphen. The prefix is all 
which precedes the last hyphen or slash. 

Only the suffix has been transposed to the Westerbeke nameplate through April 1976. 
It becomes the first portion of the serial number on the Westerbeke nameplate; the 
last portion is a shipping code for internal use only. 

Since the introduction of the engine in 1969, there have been four different 
suffixes used in part to denote various internal engineering changes to the block. 
When ordering parts, these suffixes are an integral part of the engine serial 
number and must be supplied. 

Chronologically, the following changes have taken place: 1) a slight water pump 
change not affecting interchangeability, 2) a major water pump change requiring a 
new cylinder block, 3) enlarged water passages requiring a new block, head and 
head gasket implemented simultaneously with a new valve retention design eliminating 
the cotter retaining clip and the cylindrical seal. The main purpose of this 
bulletin is to outline these changes with their serial number cut off points. See 
the table on the reverse side of this Service Bulletin. 

The new head gasket is usable on any previous engine and must be used from the change 
point onwards. The new water pump must be used from the change point onwards and 
cannot be used in an earlier engine block. The new valves must be used from the 
change point onwards and should be used as replacement parts along with the new 
cotter and top cup. We will only supply cylinder blocks and block assemblies from 
current production. 

All this information is included in Edition 6 of the Westerbeke 30 Parts List being 
issued in April 1976. 

PIN: 18978 
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ENGINEERING CHANGES PART NUMBERS 
Valve 

Block Approx I Water Head Exhaust Intake Valve Spring 
Description Serial No. Years Block Pump Head Gasket Valve Valve Cotter TJU! Cup 

15BB/U/* 
* = 1503 Not 
thru 4389 69-71 Avail. 14485 14601 14458 14457 14546 14575 

AEH 1052/* 
* = 501 
thru 600 
and 56815 
thru 56854 72,73 NO ENGINEERING CHANGES. 

Slight fresh 
water pump 
modification 
not affecting AEH 1061/* 
interchange- * = 106 
ability. thru 326 73 14604 

Major water 
pump/block 
change -
impeller diameter 
from 2-9/16" to 
2-13/16" and new 
valve design 
requiring new 15P/786A/* 
valves, cotter & * = 0101 Not 
spring cup thru 0443 74,75 Avail. 17909 17626 17631 20716 20261 

Bi gger water 
passages 
requiring new 15P/786A/* 
block,head and * = 0444 
head gasket. onwards 76 14470 17852 17892 

Valve 
Stem 
Seal 

14576 

< • -~ 



SERVICE BULLETIN 
V.15 

DATE: BULLETIN NUMBER: 92 

MODEL: 

Apri 1 28, 1976 

All 

SUBJECT: Troubleshooting Water Temperature and Oil Pressure Gauges 

PIN: 

Given a presumably faulty gauge indication with the instrument panel ener­
gized, the first step is to check for 12 VDC between the ign. (B+) and 
neg. (B-) terminals of the gauge. 

Assuming there is 12 volts as required, leave the instrument panel ener­
gized and perform the following steps: 

1. Disconnect the sender wire at the gauge and see if the 
gauge reads zero, the normal reading for this situation. 

2. Connect the sender terminal at the gauge to ground and 
see if the gauge reads full scale, the normal reading for 
this situation. 

If both of the above gauge tests are positive, the gauge is undoubtedly 
O.K. and the problem lfes either with the conductor from the sender to 
the gauge, or with the sender. 

If either of the above gauge tests is negative, the gauge is probably 
defective and should be replaced. 

Assuming the gauge is O.K., preoceed as follows. Check the conductor from 
the sender to the sender terminal at the gauge for continuity. 

Check that the engine block is connected to ground. Some starters have 
isolated ground terminals and if the battery is connected to the starter 
(both plus and minus) the ground side will not necessarily be connected 
to the block. 

If the sender to gauge conductor is O.K. and the engine block is grounded, 
the sender is probably defective and should be replaced. 

21616 
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V.16 SERVICE BULLETIN 
DATE: BULLETIN NUMBER: 93 

MODEL: 

June 22, 1976 

All 

SUBJECT: Adjusting Paragon P200 Series Reverse Band 

PIN: 

If the boat moves forward when the gear is in neutral at proper idle 
speed, the reverse band may be out of adjustment. When adjusting, 
be very careful not to get reverse band too ti ght or it will burn out. 
If the boat goes backwards when in neutral, it may be too tight. 

The following adjustment procedure should only be carried out when it 
is not possible to obtain the service of an authorized Paragon trans­
mission service dealer. 

To Adjust: 

On the outside left side of the gear there is a bolt in the mounting 
pad. Under its head are 1 to 3 washers. Remove one washer. This 
should stop forward boat movement. But under NO circumstances use 
fewer than one washer nor more than three. 

21683 
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SERVICE BULLETIN V.17 

DATE: September 9, 1976 BULLETIN NUMBER:94 

MODEL: All 

SUBJECT: Fuel Pressure Swi tch Installation 

PIN: 21564 

Overleaf is a parts list and an illustration showing the proper 
installation of the fuel pressure switch used on most of our 
engine products. 

J. H. WESTERBEKE CORP. 
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SERVICE BULLETIN V.19 

DATE: 7 July 80 Rei ssued BULLETIN NUMBER: 95 

MODEL: All 

SUBJECT: Domesti c Hot Water Heaters 
PRINCIPLE 

The heater is connected in series with the engine's freshwater circuit. This 
allows full water flow for maximum heat transfer to the heater. The series 
installation also avoids several potential pitfalls of installations in which 
the heater is in parallel with either the engine's by-pass or its internal 
freshwater circuit. 

The only potential disadvantage of a series installation is flow restriction 
due either to a restrictive heater design, a"large engine water flow (such 
as models W58, W80, W120), or a combination of both. 
Installation 

The shorter the length of piping to and from the heater, the better. The 
elevation of the heater should assure that the top of its internal coil is 
no higher than the engine pressure cap. If the heater must be higher than 
this at any heel angle, then the optional remote fill tank must be installed 
to be the highest point of the circuit. 

Piping between the engine and heater should rise continuously from the heater 
to the engine so that trapped air will rise automatically from the heater to 
the engine. If trapped air can rise to the heater, then a petcock or other 
convenient method of bleeding that air is a necessity. 

Study the attached sketches. A convenient place to interrupt the engine cool­
ing circuit is between the thermostat housing outlet and the exhaust manifold 
inlet. This is also the hottest water available. CAUTION: While most owners 
want the hottest water available, it is possible for scalding water or even 
steam to come from the faucets. 
Since the heater is in series with the engine cooling water, any other conven­
ient point of the circuit can also be interrupted for heater installation. 
Some engine/heater combinations require that a "by-pass" nipple be installed 
in parallel with the heater. This is required to maintain an adequate fresh 
water flow for cooling capability. The table below shows the minimum diameter 
of "by-pass" nipples in these situations: 

MODEL 
W30 

f---

W40 
W 50 
H58 

r--- HaQ 
J..J.l?O 

PIN: 21814 

HEATER 
SENDURE 

1/2" NPT 
1/2"IiP.L_ 
1/2'; r"lPr 

ALLCRAFT RARITAN 
3/8" NPT 
3/8" NPT 
1/2" NPT 

1/2" NPT 3{4" NPT 
1/2" NPT 3/..1:.NPT 
1/2" NPT 3/4" NPT 

Please see sketches on overleaf. 

J. H. WESTERBEKE CORP. 
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• !-LTERNATE p' A 
INTERRUPT ~. CES TO 
~ONNECT~IRUrT AND 
I "'EATER 
N SERIES. -

BY PASS 
NIPPLE 
........ " .. 

ENCtI NE 

rHER~OSTAT 

HOUSING 

.. 
4 ---

DUAL PAS S MANIF'OLD 

ENGINE 

THERMOSTAT 
HOUSING 

PR SI NGLE PAS 
ESSURE CAP (M MANIFOLD S 
PRESSURE TI1AU~T BE HIGHER 

R E.,. OrE ENGI NE' CAP). 

TANK FILL 

WATER 
ALrERNAi HEATER 

H -- f IN5T IGH(R THE-· - IF HEATER N ENGINE P -. COIL IS RESSURE CAP~- -t1~- I 

BYPASS N IPPLE 

OPTIONAL COOLANT 



SERVICE BULLETIN V.21 

DATE: January 22, 1980 BULLETIN NUMBER: 102 

MODEL: 4-91 Engines (Older Models) 

SUBJECT: Paper Air Filter Element Replacement (P.N. 16010) 

A metal airscreen/silencer and attaching elbow is available for 

replacing paper airfilter elements in use on older Model 4-91 Wester­

beke Engines. The use of this airscreen/silencer will enable engine 

owners to vent the crankcase gases into the intake by connecting the 

vent on the engine rocker cover with a length of 1/2 1.0. hose to the 

900 fitting on the metal airscreen/silencer. 

These parts may be purchased/ordered through any authorized 

Westerbeke dealer. 

PIN: 24291 

Part 

Metal Airscreen/Silencer 

PIN 

21536 

13335 

16353 

11775 

Elbow 

Tubing (2~ inches) 

Hose 1/2 1.0. 6 inches 

J. H. WESTERBEKE CORP. 
AVON INOV.TRIAL "AR", AVON, MA ••• 02322· (.f71 588-7700 

CABLIf: WIf.TCOR", AVON· TIfLIf1C: .2-........ 



V.22 

DATE: 

MODEL: 

SUBJECT: 

SERVICE BULLETIN 
January 22, 1980 BULLETIN NUMBER: 103 

Four-91 and W-30 Engines - Older Models 

Tach Drive Cover Plate 

A tach drive cover plate and gasket are available for older 

Four-91 and W-30 engines: 

Westerbeke Part #22123 - Plate 

Westerbeke Part #14667 - Gasket 

By remov·ing the two hold-down bolts for the tach drive, "it can 

be carefully lifted out with its gear and the cover plate and gasket 

put in its place and secured with the two bolts. 

The parts may be purchased/ordered through any authorized Wester­

beke dealer. 

J. H. WESTERBEKE CORP. 

PIN: 
24292 
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SERVICE BULLETIN V.23 

DATE: January 22, 1980 BULLETIN NUMBER: 104 

MODEL: Westerbeke 30 and 50 

SUBJECT: Sea Water Pump Pulley 'Set Screw P .N. 11357 

The sea water pump pulley on the Westerbeke 30 and 50 engines is keyed to the 

sea water pump shaft and locked in position with a heat treated 5/32 11 Allen head set 

screw, Westerbeke P.N. 11357. 

Particular attention should be paid to this set screw at the time of commission­

ing of the engine and during regular servicing of the engine. Ensure that it is tight. 

If not, remove the set screw and apply a good locking liquid to the set screw threads 

and reinstall and tighten with the aid of a 5/32 11 Allen wrench. 

PULLEY 

PIN: 24293 

SEA \.lATER 
PUMP 

","S~.~ SCREW 
__ ~N. 11357 

J. H. WESTERBEKE CORP. 
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DATE: 

MODEL: 

SUBJECT: 

PIN: 24707 

SERVICE BULLETIN 
May 1, 1980 

All Models 

Thermostats 

BULLETIN NUMBER: 107 

Beginning approximately May, 1980, thermostats supplied by the 

factory have a by-pass hole sufficient to allow adequate water 

flow through the exhaust manifold, head, and block, during engine 

warm-up. 

This flow is mandatory, especially in the case of marine engines 

and generator sets which have significant load applied soon 

after start-up. 

We strongly recommend that only genuine WESTERBEKE thermostats 

be used in WESTERBEKE products to assure proper design in this 

regard. 

J. H. WESTERBEKE CORP. 
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SERVICE BULLETIN V.25 

DATE: May 20, 1980 BULLETIN NUMBER: 110 

MODEL: All 

SUBJECT: Ammeter Wire Sizes 

Ammeters may be installed in conjunction with any Westerbeke marine diesel 
engine or diesel generator set. The range of the ammeter must be appropriate 
for the maximum output of the alternator. 

Additionally, the wire size for the alternator output circuit, including the 
ammeter, varies with the total length of that circuit. The table below shows 
the maximum current that can be carried various total distances by various 
wire sizes, to and from source to load. 

Total Length 
System of wire in I 
Volts feet 35 

12 1 to 5 12 
12 5 to 10 10 
12 10 to 20 6 
12 20 to 30 6 
12 30 to 40 4 

24 1 to 5 14 
24 5 to 10 12 
24 10 to 20 10 
24 20 to 30 8 
24 30 to 40 6 

32 1 to 5 14 
32 5 to 10 12 
32 10 to 20 10 
32 20 to 30 8 

32 30 to 40 6 

PIN: 24737 

WIRE SIZE TABLE 
MAXIMUM CURRENT(AMPS) 

40 55 60 70 85 

12 12 8 8 8 
10 8 6 6 6 
6 6 6 3 2 
4 4 2 1 1 
2 2 1 1 0 

14 12 12 10 10 
12 10 10 8 8 
8 8 6 6 4 
6 6 4 4 4 
6 4 4 2 2 

14 12 12 10 10 
12 10 10 8 8 
8 8 6 6 4 
6 6 4 4 4 
6 4 4 2 2 

J. H. WESTERBEKE CORP. 
AVON INDUSTRIAL ,.ARIC, AVON, IIASS. 02322 ·'.17} ••• -7700 
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6 
4 
1 
1 
0 

8 
6 
4 
2 
0 

8 
6 
4 
2 
0 



V.26 SERVICE BULLETIN 
DATE: December 6, 1983 BULLETIN NUMBER:133 

MODEL: WlOTwo, W13, W2l, W27, W30, W33, W40, W50, W52, W58, W70, 
W80, WlOO, W120 (All Related Generators) 

SUBJECT: Z inc Pencil - #11885 

A zinc pencil PN 11885 is located in the sea water cooling circuit of 
all primary heat echangers on the above models. The purpose of the 
zinc pencil is to sacrifice itself to electrolysis action taking place 
in the salt water cooling circuit. This zinc pencil should be 
per iodically checked by unscrewing it from its mounting boss on the 
exchanger. For the lcoation of the zinc on your model, refer to the 
cooling system section of your parts manual. Replace the zinc pencil 
as inspection dictates. (Refer to Illustration A.) 

Should material be flaking off the zinc, it should be scraped clean, 
or be replaced by a good solid zinc pencil. 

If it appear s that a lot of mater ial has been flaking off the zinc, 
then it is advised that the end cap of the exchanger be removed, and 
the flaked material be cleaned from that area of the exchanger. A new 
end cap gasket should be on hand in case it is needed when replacing 
the end cap. 

Refer to Service Bulleting #84 when removing end caps made of rubber. 

PIN: 33577 

-l.J.J 
N -V') 
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ZINC #11885 REPLACE CLEAN/REPLACE 
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SERVICE BULLETIN V.27 

DATE: December 5, 1984 BULLETIN NUMBER: 139 

MODEL: A 11 Propul sion and Generator Model s 

SUBJECT: Hydro-Hush Muffl er Install ations 

PIN: 

The illustrations shown with this text should be used as a guide when making 
an installation of a Hydro-Hush Muffler. 

When used in conjunction with propulsion engine, the Hydro-Hush Muffler should 
be mounted close to the fore-aft center line of the boat. When used with a 
generator unit, the muffler should be as close as possible to the generator. 
All installations should be such that the entry of water into the engine exhaust 
manifold and cylinders is prevented while under sail and at various angles of 
heel, from following seas, when backing down, or any other condition. . 
Units installed with the exhaust manifold/water injected exhaust elbow at or 
below the water line of the vessel must install a vent or syphon break in the 
sea water supply line to the water injected exhaust elbow. The seawater supply 
line must be looped above the water line a minimum of six (6) inches with the 
vent or syphon break installed at the top of this loop. 
The vented loop, when used, can be a mechanical syphon break as shown in the 
illustration or a simple tee arrangement with a small hose or tube (3/16-1/4 
inch 1.0.) routed to the transom exhaust discharge or to a separate thru-hull 
fitting located above the water line. This hose or tube must be routed in such 
a way that it will drain of water when the engine is shut down and allow air 
into the sea water supply hose and injection elbow. 
The syphon break or vent is installed to break the vacuum in the sea water 
cooling circuit and thereby discourage syphoning of sea water through this 
circuit, and subsequently filling of the exhaust and engine cylinders with 
sea water. When used, syphon breaks should be checked periodically for proper 
operation and should be installed in a location where, should they leak sea 
water, it would not leak onto the engine or its accessories. 
The syphon break or vent must be located above the vessel IS water line high 
enough so as to remain above the water 1 i ne at ill angl es of vessel heel and 
pitch. 
The Hydro-Hush Muffler remains approximately 30% full of water after engine 
shut-down when there is a maximum of 48 inches of lift on the discharge side. 
The installation information given in this text is to be used as a guide only. 
Westerbeke cannot be responsible in any way for muffler installations. Wester­
beke presumes the installer to have a basic knowledge of marine installation 
requirements. 

33934 
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Hydro-Hush Muffler Installations Page 2 

Use as few right angle fittings as possible. The use of wire reinforced 
hose is recommended and the hose should be routed to produce the bends 
needed. 

The use of 900 and 450 fittings contribute to the rise of engine exhaust 
back pressure. (Refer to the Unit Technical Manual for back pressure 
specifications.) 

The exhaust hose diameters shown are minimums. Exhaust hose diameter for 
the discharge hose will have to be 'increased if the length of run from 
the Hydro-Hush Muffler to the thru-hull discharge is excessive (25 1 to 30 1 

depending on the number of bends). 

CAUTION 

THE SEA WATER PUMP WILL CONTINUE TO FILL THE EXHAUST SYSTEM WITH 
SEA WATER·DURING CRANKING. THE ENGINE EXHAUST PRESSURE DURING 
CRANKING ~1AY NOT BE STRONG. ENOUGH TO EXPEL THE WATER FROM THE 
MUFFLER AND PREVENT THE SYSTEM FROM FILLING UP WITH SEA WATER 
AND ENTERING THE EXHAUST MANIFOLD AND CYLINDERS. 

IF ENGINE CRANKING EXCEEDS 30-40 SECONDS APPROXIMATELY, CLOSE 
THE SEA WATER THRU HULL AND OPEN IT U1MEDIATEL Y AFTER THE ENGINE 
STARTS. 



ENGINE INSTALLATIONS WITH EXHAUST MANI· 
FOLD/WATER INJECTED ELBOW AT OR BELOW 
VESSEL WATER LINE 

ENGINE INSTALLATIONS WITH EXHAUST MANI· 
FOLD/WATER INJECTED ELBOW MINIMUM OF 6 
INCHES ABOVE VESSEL WATER LINE. 

ENGINE INSTALLATIONS 

Page 3 
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max. 
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GENERATOR INSTALLATIONS 

12" 

Generator Installations with 
exhaust manifold/water injected 
elbow at or below vessel water 
1 i ne. 

Generator Installations with 
exhaust manifold/water injected 
elbow minimum of 6 inches above 
vessel water line. 

Syphon Break ___ n 

r~ .... 7l.----,--

Raw Water 
Intake - Thru 
Hull Fitting 

Generator Below Water Line 

Raw Water 
Intake - Thru 
Hull Fitting 

Generator Above Water Line 
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Raw Water 
Pump 

Raw Water 
Pump 



SERVICE BULLETIN V.31 

DATE: 1/23/85 
BULLETIN NUMBER: 148 

MODEL: ALL PROPULSION ENGINES 

SUBJECT: FIELD TROUBLESHOOTING TACHOMETER/HOURMETER PN 11917 

The tachometer/hourmeter used in propulsion engine instrument panels contains 
two separate electrical circuits with a common ground. One circuit operates 
the hourmeter, and the other the tachometer. The hourmeter circuit operates 
on 12 volts/alternator charging voltage supplied to the (+) terminal on the 
back of the instrument. 
The tachometer circuit operates on AC voltage 6-8 volts, fed from one of the 
diodes in the alternator and supplied to the "tach inp." terminal while the 
engine is running, and the alternator producing battery charging voltage 
13.0-14.8 volts D.C. 
The following are procedures to follow when troubleshooting a fault in 
either of the two circuits in the tachometer/hourmeter. 

HOURMETER 
FAULT 
1. Inoperative 

TACHOMETER 
FAULT 
1. Inoperative 

PIN: 34791 

CHECK 
1. Check for proper DC voltage between (+) and (-) 

terminals. 
A. Voltage present - meter defective - repair 

or replace. 
B. Voltage not present - trace (+) and (-) 

electrical connections for fault. (Jump 
12 Volts DC to meter (+) terminal to 
verify operation.) 

CHECK 
1. Check for proper AC voltage between "Tach Inp." 

terminal and (-) terminal with engine running. 
A. Voltage present - attempt adjusting meter 

through calibration access hole. No results, 
repair or replace meter. 

B. AC voltage not present - check for proper 
alternator D.C. output voltage. 

C. Check for A.C. voltage at tach terminal 
on alternator to ground. 

D. Check electrical connections from "tach 
Inp." terminal to alternator connection. 

J. H. WESTERBEKE CORP. 
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2. Sticking 

3. Inaccurate 

-2-

1. Check for proper A.C. voltage between IItach inp.1I 
terminal and (-) terminal. 

2. Check for good ground connection between meter 
(-) Terminal and alternator. 

3. Check alternator is well grounded to engine 
block at alternator pivot bolt. 

1. With hand-held tach on front crankshaft pulley 
retaining nut or strobe type tach read front 
crank shaft pulley R.P.M. Set engine R.P.M. 
with hand or strobe tach at 1500-1800 R.P.M. 

2. Adjust tachometer with small Phillips type 
screwdriver through calibration access hole 
in rear of tachometer covered with translticent 
plug. Zero tach and bring to R.P.M. set by 
strobe or hand tach. (Verify R.P.M. at idle 
and at high speed 2500-3000 R.P.M.) (Adjust 
tach as needed.) 

( + ) Terminal 
(Battery Voltage-DC) 

Tachometer Input 
(AC Voltag~) 



Page 3 SERVICE BULLETIN #148 

LATE MODEL TACHOMETER 

Replaces Earlier Model as Shown on Page 2 of this Bulletin 

( + ) Terminal 
(Battery Voltage-DC) 

Access Hole for 
Tachometer Calibration 

( - ) Ground Terminal 

Tachometer Input 
(AC Voltage) 
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