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INTRODUCTION

PRODUCT SOFTWARE

Product software (tech daia, pans lists, manuals.
brochures and catalogs) provided from sources other than
WESTERBEKE are nol within WESTERBEKE'S control.

WESTERBEKE CANNOT BE RESPONSIBLE FOR THE
CONTENT OF SUCH SOFTWARE, MAKES NO
WARRANTIES OR REPRESENTATIONS WITH RESPECT
THERETO, INCLUDING ACCURACY. TIMELINESS OR
COMPLETENESS THEREOF AND WILL [N NO EVENT
BE LIABLE FOR ANY TYPE OF DAMAGE OR INJURY
INCURRED IN CONNECTION WITH OR ARISING OUT
OF THE FURNISHING OR USE OF SUCH SOFTWARE.
WESTERBEKE customers should also keep in mind the
ume span between printings of WESTERBEKE product
software and the unavoidable existence of earlier
WESTERBEKE manuals. Product software provided with
WESTERBEKE products, whether from WESTERBEKE
or other suppliers, must not and cannot be relied upon
exclusively as the definitive authority on the respective
product. It not only makes good sense but is imperative
that appropriate representatives of WESTERBEKE or the
supplier n question be consulied to determine the accurscy
and currentness of the product software being consulted by
the customer.

NOTES, CAUTIONS AND WARNINGS

As this manual takes you through the disassembly, inspection
and assembly procedure of your engine/senerator, criical
information will be highlizhted by NOTES, CAUTIONS,
and WARNINGS. An explanation follows:

NUTE: An operating procedure essential 1o note

Al:llrrlull:mﬂ, which if not strictly
observed, can result in the damage or destruction of
your engine/generator.

Amymmm.*rmm

followed, can resuit in personal injury or foss of life.

Whenever replacement parts are needed, always provide the
generator model number, engine senal number, and zenerator
seral number as they appear on the silver and black
name-plate located on the generator end. You must provide
us with this information so we may properiy identify

your engine/generator. In additon, include a complete part
description and part number for each part needed (sez

the separately furnished Parts List). Also insist upon
WESTERBEKE packaged parts because will fit or zenenc
parts are frequently not made 1o the same specifications

as ongmal equipment

CUSTOMER IDENTIFICATION CARD

[ QWESTERBEKE

Customer [dentification
WESTERBEKE OWNER
MAIN STREET
HOMETOWN, USA

Model TOKW  Ser #A0000-D7!1
Expires 9/1/98

The WESTERBEKE senal number is an alphanumenic
number that can assist in determining the date of
manufacture of your WESTERBEKE engine/generator The
first character indicates the decade (A=1960s, B=1970s,
C=1980s, D=1990s), the second characier represents the vear
in the decade. and the fourth and fifth number represents the
month of manufacoure.

SERIAL NUMBER LOCATION

The engine and generator serial numbers and model numbers
are located on a decal on the generator housing

The engine serial number can also be found stamped into the
engme block just above the injection pump. The senerator
senal number is stamped mio the gencrator housing on the
flat surface on the left de of the senerator

An identification plate on the engine manifold also displays
the engine model and senal number.

The following sections contain detailed information
relating to the proper eperation charactenstics of the major
compenents and systems of the engme. Included are
disassembly, inspection and reassembly instructions for the
guidance of suitable equipped and staffed manine engine
service and rebuilding facilities. The necessary procedures
should be undertaken only by such facilities

Additional detailed information and specifications are
provided 1n other sections of this manual, covening the
gencralor, alternator. starter motor, engine adjusiments,
cooling pumps, e1c.

;Enﬁus&m
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The following troubleshooung chan describes cenain

problems relating 10 engine service, the probable causes of
these problems, and the recommendations to overcome

ing the need for an engine overhaul,
NOTE: The engine s electrical system ir protected irv a 20-
ampere manuzi resel circut breaker The prehear solenoid 15

these problems. Ths chart may be of assistance in determm- mounied on the same bracker
PROBLEM | PROBABLE CAUSE | VERIFICATION/REMEDY
HARD STARTING LOW CRANKING SPEED [
| 1. Engine ol wscosity 1o high 1. Raplace engine oil with less wscous ol
2. Run-down tatiery. | 2. Recharge batiery
3. Wom battery. [ 3. Replace battery
4. Battery tmminais locsely connected 4. Clzan terminais and cormec! cables
5. Defactive siarier 5. Repair or replace starter
6. Detectrve main drive saction ‘ 6. Check clutch for disengagement
DEFECTIVE INJECTION SYSTEM |
1. A trapped o fued passage | 1. Bleed ar from fued system
2. Clogged fue! filter 2. Ciean or replace filter
3. Low mechon pressure. 3. Adjust ingction pressure
4. Inadequatz spry. 4. Clean of replace norzia
5. Injection pump delivering insutficient fusl 5. Repair or replace mjection pump
| &. Injection oo arly. 6. Adjust inpection timing
| MAIN ENGINE TROUBLES
1. Low compression.
a. Incorrect valve clearance 2. Adjust valve cizarance
b. inadequsis contact of valve seat b. Lap vahve
€. Vahe sizm sermd . Replace aive and viive guice
d. Broken vaive spnng d. Replace ahe sprng
¢. Compression leaks through Cylinder head gasket | e. Replace gasket
1. Piston nng sexred, 1. Replace peston and piston nng
8. Woem piston nng and cylinder 9. Overtaul engine
2. Burni giow piug. 2. Replace glow plug.
3. Faulty glow plug operation. 3. Cormect lead ware connaction
4. Incomect governor lever posdion 4. Sel lever 10 staring posibon
5 Governor spnng out of POSITION 5 Correct spong
LOW OUTPUT LOW COMPRESSION See HARD STARTING
INJECTION SYSTEM OUT OF ADJUSTMENT
1. Incormed mechion bming 1. Adjust mjection Smng.
2. Insufficent injection 2. Repair or replace ingechon pump
3. Low injection pressure. 3. Check injection nozie and adust pressure
INSUFFICIENT FUEL
1. Air trapped in foel system 1. Check and reghi=n connectos
2. Clogged filier 2. Clean or replace filter
3. Contammnated foed tank 3. Clean ank
INSUFFICIENT INTAKE AIR
1. Clogged air cleaner 1. Clzan or replace air clzaner

(conmnued)
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ENGINE TROUBLESHOOTING

PROBLEM PROBABLE CAUSE VERIFICATION/REMEDY
LOW OUTPUT jcomt.) OVERHEATING
1. Low cooiant level | 1. Agd coolant.
2. Loose V-peit 2. Adust or replace V-Deft
3. Incoimec! imjaction timng I 3. Adjust injection trmung
4. Low engine il keve! | B. Add engine od
EXCESSIVE DIL DIL LEAKAGE
CONSUMPTION 1. Detectve ol seals. 1. Replaca ol szals
2. Broken gear case gaskel 2. Replace gaskst
3. Loose gear case aitaching bolts ‘ 3. Renghian bolts
4. Logse cram plug | 4."Reughten plug.
§. Locse ol prpe connector 5. Revgitan gl connections
6. Eroken rocker cover gasket | 6. Replace gasket
7. Loose rocker cover attaching bolts | 7. Retgnten attaching bolts
DIL LEVEL RISING
1. incorrectly positionsd piston nNg gaps 1. Correct nng Gao posmions.
2. Drsplaced or twistad connecting rod | 2. Replace connecting rod
3. Wormn piston ring | 3. Replace ring.
4. Wom piston or cyfinder 4. Replace piston ang rebore cylinder
OIL LEVEL FALLING i
1. Defectve stem seal | 1. Replace stem szal
2. Wom valve and valve guide. | 4. Replace a vaive and vaive guide
EXCESSIVE FUEL ENGINE BODY TROUBLES |
CONSUMPTION 1. Nossy knocking. | 1. See KNOCKING
2. Smoky exhaust | 2. See SMOKY EXHAUST
3. Mowing parts nearly Sead O EXCEsSwEly Wom 3. Repawr or replace
4. Poor cOMpression 4. See LOW COMPRESSION, HARD STARTING
S. Improper valve timing. 5. Agjust
6. improper vaive Clearance. 6. Adwst
INSUFFICIENT INTAKE AIR
1. Air intake obstructed. 1. Remove obstruchon
ROZILE TROUBLES
1. Seired nozzie 1. Replace
2. Womn nozzie 2. Replace
IMPRDPER FUEL | Replace with proper fusl
FUEL LEAKS | Fing tusl leaks.
SMOKY EXHAUST WHITISH OR PURPLISH
1. Excessive engine oil. 1. Correct od ievel
2. BExcessive nse of ol ito combustion chamber
a. Poor piston contact a. Check.
b. Sexzed piston nog b. Replace or ci=an
€. Excessive peston-io-cyfinger clearance c. Replace or comect,

femeteredd)
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ENGINE TROUBLESHOOTING

PROBLEM | PROBABLE CAUSE VERIFICATION/REMEDY
SMOKY EXHAUST fmi.jf WHITISH OR PURPLISH (eont.)
| d. Womn valve stam and valve guids. d. Repiace
e. Low enqne oil viscosity e. Replacs
f. Excessive oil pressure 1. Corrsct
3. Imechon timing 1S 1oa &k 3. Adpust

4. Insufficient compression.

. See LOW COMPRESSION: HARD STARTING.

BLACKISH OR DARK GRAYISH
1. Engine body troubles.
a. Poor compression
b. Improper valve clearancs.
2. Insufficient intake air (& cleaner clogged)
3. Improper fuel

a. Ses | OW COMPAESSION, HARD STARTING
b. Adjust

. Clean ar cleaner
. Replace with proper fuel

ABNORMAL SOUND CRANKSHAFT AND MAIN BEARING
OR NODISE 1. Badiy wom beaning. 1. Replace bearing and gnnd crankshaf,
2. Badly wom crankshafl. 2. Gond crankshaft.
3. Melted bearmg. 3. Reptace beanng and check lubncation system
CONNECTING ROD AND CONMNECTING ROD BEARING
1. Wormn connecting rod Dig end bearing. 1. Replace beanng
2. Wom crankpin 2. Gring crankshaft.
3. Bent connecting rod. 3. Correct bend or replace
PISTON, PISTON PIN, AND PISTON RING
1. Wi cyinder, 1. Rebore cylinder to oversize and reglace piston
2. Wom piston pén. 2. Replace piston.
3. Piston seized. 3. Repiace peston and rebore cylindar
4. Pston seized and nng wom or damaged 4. Replace piston and rings.
VALVE MECHANISM
1. Womn camshafi. 1. Raplace.
2. Excessive valve clearance. 2. Adjsst
3. Wom timing gear, 3. Replace.
4. Wom fan puiley beanng. 4. Raplace.
ROUGH OPERATION INJECTION PUMP SYSTEM
1. Uneven mischon. 1. Adjust mjection or replace pars.
2. Controd rack malfunchonmg 2. Disassembie, check and cormect ingeciion pump
3. Worn defivery vahe 3. Replace
4. inadequale imEction nozle spray. 4. Replace njechon nozie

GOVERNING SYSTEM

1. Govemnor lever maflunchioning.
2. Fatigued governor spring.

. [Check governor shaft and correct operation

2. Replace

WESTERBEKE
Em
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ENGINE TROUBLESHOOTING

PROBLEM PROBABLE CAUSE | VERIFICATION/REMEDY
KMOCKING ENGINE XNOCKS WITHDUT MUCH SMOKE
1. Main engine troubles.
a. Overneatad cyimder a. See OVERHEATING. LOW SUTPLUT
b. Carbon deposits in cyimgdar b. Clean
2. Too early injection timing 2. Carrect
3. Too high injection pressmre. 3. Cormect.
4. improper fuel 4. Rzplace with proper tuel
KNOCKING WITH DARK SMOKE
1. Poor compression 1. Se= LOW COMPRESSION. HARD STAATING
2. Injecyon pump malfunchioning.
a. Wom plunger. a. Replace
b. Pinion ks not in mesh with control rack. b. Comect
¢. Broken delvery valve spnng. . Replace
d. Warn defivery vaive seat d. Replace
3. Improper nozze.
a. Poor spray. a. Clean or replace nozze
b. Poor chaftenng b. Regar or replace noTne
€. Afer-mechon crp. . Repair or replace nozze
d. Nozzis needie vaive sared d. Replace
INTERMITTENT 1. Fusl filter clogged. 1. Clean or replace.
EXHAUST SOUND 2. Fuel pipe sucks air. 2. R=nghtan pipe joints or replace pipe
3. Watar mixed in fus 3. Replace fusl.
OVERHEATING 1. V-heit slackening or slippery wih ol 1. Adjust. replace or clean
2. Damaged water pump. 2. Replace
d. Lack of cootant. 3. Add
4. Low of level or poor odl quality 4. Add or change
5. Knocking. 5. See KNOCKING
6. Mowng pans sezed or gamaged. 6. Replace
7. Defective thermostat 7. Replace
LOW DIL PRESSURE 1. Womn Beanngs. 1. Engine overhaul replace beanngs.
2. Relie! vaive malfunction 2. Overhaul ol pump
3. Clogged oil cooler 3. Repair

4. Diesel dilution of the oil

4. inechion pump repar

(O YT




TESTING FOR OVERHAUL

HOW TO DETERMINE ENGINE OVERHAUL PERIOD
Cause of Low Compression

Genenally, the ume at which an engine should be overhauled
is determined by vanous conditons such as lowered engine
power output. decreased compression pressure, and increased
fuel and oil consumption. The lowered engme power outpol.
in the case of diesel engines, is not necessanly due to trouble
with the engine itself, but is someames caused by injector
nazzle wear or injection pump wear. It is most reasonable 1o
judge by a decrease in compression pressure. The decrease
in compression pressure is caused by many factors. It is,
therefore, necessary to delermine 3 cause or causes on the
basis of data produced by periodic inspection and
manienance. Oil analysis on a seasonal basis is a good
means of monitonng engine internal wear. When caused

by worn cyfinders or piston nings, the following symptoms
will occur:

Low engine power output
Increased fuel consumption
Incressed oil consumption

Hard engine starting

Noisy engine operation

These symptoms oftzn appear together. Symptoms (2) and
(4) can result also from excessive fuel injection, improper
injection timing, and wear of glow plugs and nozzles. They
are caused also by defective electrical devices such as the
banery, aliemator, starier and glow plugs. Therefore it 15
desirable 10 judge the optimum engine overhaul time by the
lowered compression pressure caused by womn cylinders and
pisions plus increased oil consumption. Satsfactory combus-
uon is obtasned only under sufficient compression pressure.
If an engine lacks compression pressure, incomplete combus-
von of fuel will take place even if other parts of the engine
are operating properly. To determmane the peniod of engine
overhaal, it is important 10 easure the engine COMPression
pressure regularly. At the same time, the engine speed at
wiuch the measurement of compression pressure is made
should be checked because the compression pressure vanes
with engine rpm. The engine rpm can be measured al the
front end of the crankshait.

NOTE: To test engine compression see the
ENGINE ADJUSTMENT section of this manual

OVERHAUL CONDITIONS

Compression pressure tends [0 increase 3 litile in a new
engine until piston rings and valve seats have been broken in.
Thereafter, it decreases gradually with the progress of wear
of these pans.

When decrease of compression pressure reaches the repar
limat, the engme must be overhauled.

The engane requires overhaul whea oil consumption 15 hugh,
blowby evident. and compression valves are al minimum or
below. Engine compression should be 398 psi. 28 kg/ent' at
280 rpm.

L P

Precautions for Disassembly and Reassembly

When servicing an engine. keep m mand the following

Flﬁm

Disassembly

1. Before disassembiy and cleaning. carefully check for
defects which cannot be found after disassembly and
cleanimg.

2. Drain water, fuel and o1l before disassembly.

3. Clean or wash the engine extenor

4. Do not remove or disassemnble pans that do not require
disassembily.

5. Perform disassembly in a proper order using proper tools.
Keep disassembiled parts in order. Apply oil when neces-

sary. Take special care 10 keep the fuel sysiem pars from
mtrusion of dust and dir.

Reassembly

1. Carefully check gasiets. paciungs and oil seals even
if checlong 15 not specified. Replace with new ones
if defective.

2. Be sure to install components in proper directions and
posiions. (Pay anention to dowel pins. matng marks and
specified directions.) Where tightening torque is not
specified, tghten evenly to an ordinary torque. Apply
sealant where specified.

3. After complenon of reassembly, recheck for any
abnormalities. Prepare for starting the engine, and idle
the engine sufficiently for a test run.

® Be careful not 1o mix bolts and nuts. Metnc and SAE
bolts are ased on vanous engine assemblics

B Durme sssembly, recheck clearances and insure that pars
are being assembled in their proper order and facng m
the comect direction in relation to the engine block. such
as, pisions, pision nngs. beanngs and beanng caps.

m Apply lubricating oil 10 moving pars dunng assembly
Insure that moving pars, when assembled on the engine.
rotate or shde and are not subject o binding or cxcessive
lension.

B [If there are maung marks scribed dunng disassembly, ref-
erence them comrectly for assembily..

B Use pew gaskets, lockwashers, o-nngs. eic

B Tighien the bolts and nuts on important parts of engine 1o
specified tprques usmng a reliable torque wrench.

m Use higmd sealanis when required on nuts, bolts and 2as-
kets. Refran from using tape scalants

ORTTIRTECE.



ASSEMBLY INFORMATION

Be aware of these common problems that can occur during
reassembly.

Insufficient Lubrication. Heavily oil shiding and reciprocat-
ing pans, lightly il head bolis and other fasteners. except
those thal penetrate inio the water jacket. These fasteners
should be sealed with Permatex No. 2 or the high-tech equiv-
abent.

Reversed Orientation. Most gaskets, many bolt washers,
and all thermaostats are symmetnical

Mechanical Damage. Run fasteners down in approved
torque sequences and in three steps - 172, 273, and /1 torque.
Exceptions are lorque-to-yield bolts and rocker arm shafi fas-
teners. The former are torqued as indicated. The latter-rocker
shaft fasteners- should be brought down i vary small incre-
menis, working from the center bolts out. Gaskets, especially
head gaskets, righi also be damaged dunng assembiy, and
should be positioned with great care

Service Manual

The engine that powers the 76K w/3 7w BTD Generatar
alsg 15 used 1o power the 3.0Kw/d OKw BCD generator.

Thas 3 cylinder diesel engine ha< gone through several model
designations but it is essentially the same engine inizmally.

The engine overhau! data, including the wolerance standards
and limits are the same for both generators throughout this
manual (the excepions being the cylinder bore and piston
diameter). The GENERATOR SECTION covers both the
BTD and BCD back ends.

ENGINE DISASSEMBLY

sENEHATUH

Dnsconnect ground wires, battery cable connections and
incomung and return fuel lines.

Dasconnect the AC winng and unplug the DC winng hamess.
Separate the the exhaust hose at the waler injected elbow,

Carefuily support and then onboit the generaior back end
from the engine.

Sec SPECIAL TOOLS - GENERATOR.

With the generator separated from the engine begin the
following step by step procedure of enmine disassembiy.
Drain the engine cil from the oil sump and drain the coolant
from the engine and heat exchanger

Remove the generatorfengine wiring hamess in s enurely.
Lahel the tzrminal connections o ensure proper reattach-
ment

The ergine should be securely moonied on 3
soitable engine stand,




ENGINE DISASSEMBLY

I. Remove the engine heat exchanger. If possible., leave one
end of each hose connection attached 1o the pant bemng
removed. For maintenance, see HEAT EXCHANGER.

Remove the staner motor. For staner motor repair. see
STARTER MOTOR

(B

3. Remove the fivwheel

4. Remove the engine backing plate.

5. Unbolt elbows at head and remove the exhaust mamijold
m s entirety. See EXHAUST MANIFOLD.

6. Remove the engine aliernator and raw water pump 8 Lifi the cylinder head off the engine

7. Remove the cagine mowntcd fucl fiker and fuc finc 10 9. Remove the cylinder head gasket. Clean the cylinder
injection pumags. (1ot the Arinpement of Salling weoh: head and the cylinder block surface from which the gas-
ers on banjo bolts &t fuel flter and injection pump. ) Kot s Bocsi: setmoved.

8 Remove the thermostal housing and the thermostal 10. Remave the myecior assemblies
Leave iemperature sending unit mn place cviinder head. s el Ldey

9. Remove the coolant cwrculating pump 11. Remove the exhaust manifold from the cylinder head

10. Remove the air intake silencer.

12 Remove the valve retamers, valve springs and valves
from the cylinder head. When removing each valve
retainer. depress the retamner against the valve spnng and
remove the retamer lock. ldentify each valve by putting 2
mark ndicatmg the number of the cylinder from which
the valve is removed.

13, Rzmove the valve stem s=als

Now the basic engine 1s ready for disassembly. cleaning, and
repair if necessary.
1. Remove the hugh pressure inpecior line assembly. When

disconnecting each mjector line from the imjection pump
sude delivery valve holder, grasp the holder with 2 wrench

1o prevent it from loosening. After removing the pipe
assembly, plug the nozzle holders and delivery valve
holders to prevent intrusion of dust

2 Disconnect the giow plug lead wire.

3 Loosen the fresh water pump drive belt and dismount the
beit. idier pulley and bracket

4. Dusconnect the air breather hose.

CYLINDER HEAD REMOVAL
5. Remove the rocker cover.
6. Remove the rocker shaft assembly,

7. Loosen the cylinder head mounting bolts equally and
gradually in the numenical order as illustrated and remove
the cylinder head assembly (including the exhaust mani-
fold).



CYLINDER HEAD
Cylinder Head Inspection Valve Seat Repair

Clean the cylinder and the cylinder block surface from which If a valve seat is found defective, reface it or have a machine

the gasket has been removed. Carefully check the cyvlinder shop install a new seat

head for cracks or any other damage as shown below, Use a Sinkage of valve

stratghtedge and a thickness gauge 1o check the surface for Standard  0.01%in (0.5mm)

distortion and warpage. Limit 0.053in (1.5mmj

Check the valve suides and valve contact surfaces. NOTE: When checking valve sinkage, the valve guide must be
Cylinder head distortion repair lmit: 0.004 in (0.7 mm) i normal condition Resurface the valve sear so thae it con-

tacts the mid-portion of the valve face.

Check guides for
Check surtace between bolt holes for warpage. " 219 damage.

VALVE SINKAGE

}.‘

_Check vaive confact, wear,

Check valve contact, wear,
i Check for cracks, damage
gamage and fhe sink of the saaf faca B et -
ofl, siodge, sealan
£ and carbon deposiis.
Valve Guide Replacement ;
If @ valve guide 15 found defective. replace i \ /!,
1. Remove the valve guide by pressing a1 its upper end and “ ,’f
Fl-lﬂllﬂl-lllﬂﬂl\'ﬂi\'fsmmﬁ:. RESURFACING THE VALVE SEAT f‘f
2. Install the valve guide by press fitting the guide from the PRTRIE AND EOMEST) N\, /
upper side of the cylinder head to a height of I4mm
(+0.5) from the valve spring seat face. Installing The Cylinder Head
Installation of the cylinder head is 1n the reverse order of
< ;‘ﬁr:. > removal Pay attention o the followng.
1. Renew the cylinder head gasket. No applicancn of
0.12 mm sealant 15 necessary. On the upper front of the sasket 15
(0.472 in) the engine model to which the gasket s applicable. Be
careful not to confuse 1t with a gasket for ancther engime
mode!
— 6.5 = 0.075 mm 2. Tighien the cylinder head bolts in the numencal order
{0295 in) shown cuing through that vrder two or three umes
Tighten each bolt a hitle at 2 tme unul all are nghencd
* to the specified torgue
14 =0.5 mm
== an @l
a3 FRONT
‘ O3 O4
Gy
PRESS-FITTING THE VALVE :




VALVE AND VALVE SPRING INSPECTION

VALVE REMOVAL Valve Spring Fitting Pressure Check. Check the valve

spring Atng pressure with a valve spring tester and. if the
pressure 15 less than the limit. replace the spring

2 Depress the valve retainer (1o compress the valve spnng) Bressure (Load) Test P e

and remove the retamer lock. Standand  13.095 Ibs/1.2%8im {5.94 k35,5 mm)
Limit A5%

L. Dismount the cvlinder head assembly

NOTE: Measure the firning pressure afier compressing the
spring several Himes.
Valve Spring Free Length Check. Measure the fres length

H =4 of the valve spring and if the free length 1s less than the limit.
REMOVING VALVES replace it

3. Remove the valve.

4. Inspect all the components and repair or replace any
defective pars,

12
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Fres Langth Test
W Standard 1.535 in (40.5 mm)
§ Limit 1.5in (39.3 mm)
§ Check for Denls
and Wear
R 1 Valve Stem Wear Inspection. If the valve stem = bent or 1ts
Y b Look for Ridge diameter is less than the standard. replace the valuve.
» : Standzrd 6.6 mm {0.260 in)
- Cm— ;
Margin
Standard 1.0 mm (0.039 in)
Limif 0.5 mm (0.019 in)

I. If the valve face is found wom down. resuriace o with a
valve refacer If the marzin of the resurfaced valve
exceeds the service limat. replace the valve.

L [fthe valve siem end has been indented by wear. Ratten i
with an oil stone.

1™
Squareness Check
Stangard
Limt
Valve Spring Squareness Check. Check the squareness of g
the valve spring and. if it is more than the limt, replace the i A )
spnng. &5 }

Engm‘ia.-."lmm



VALVE INSTALLATION / VALVE CLEARANCE

on o1 05
N M
ron Os Of 66 _
o2 &) £33

Installation

Install the valve and valve springs. Refer o the illusranons
2nd callouts shown below

MOTE: Be carefiel nor to dumage the spring and stem seal
excessively compressing the spring when installing the valve
spring

Mount the Cylinder Head Assembly and adjust the valve
clearances.

MR

RS

NOTE: The Rocker Assemblv { Rocker Arms, Shuft and Stuvs
are npoi in the engine when the cvlmder head bolly ure retighr-
ened in this procedure.

VALVE CLEARANCE
|

i ¥ 0.010i {0.25mm)

_T Cold Engine

1. Set the cylinder 1o be adjusied 1o the Top Dead Center
(T.D.C.) of the the compression stroke. Valve clearance:
0.010 m (025 mm) cold for both miake and exhawst
valves.

1 The Top Dead Center of the compression stroke can be
obtamned by aligning the TD.C. Mark (notch) on the
crankshaft pulley with the mark on the gear case.

3. First align the T.D.C-mark for the No. 1 cylinder.
Confirm that the valves do not move up and down when
the crankshafi is tuned 20° in the normal direcuion of
rotation and n the reverse direction.

4. When setung the T.D.C. For the #3 and #2 cylinders, per-
form as follows. From the T.D.C. for the #] cyhnder. turn
the crankshaft 240° clockwise to set the #3 cylinder
TD.C. Further. tum the crankshafi 2407 clockwise to set
the #2 cylinder to TD.C

Torquing The Cylinder Head Bolts
NUTE: Cylinder head bolts must be retiphtened before adjus:-
ing the valve clearances.
Tighten the cylinder head bolts according to the the sequence
shown. Make sure the engine is cold when this is done.
Before applving the specified 1orque to the bolt. loosen it 1/4
10 12 of a wurn and then apply the torque. Follow this proce-
dure according o the numbered sequence shown in the illus-
ragon.
Bois 11, 2, and 3

tomee {12mm socket) 14 - 22 b (2.0 - 3.0 kg-m).
Bolts 4,5, 6.7, 8,9, 10 and 11

tomue (14mm socket) 54 - 61 0-ib (7.5 8.5 kg-m).
Aockershaft Hold Down Bolts

torgue {12mm sockel) 11-16 #-Ib (1.5 - 2.2 kg-mm].

(SAT) WESTERBEKE

[ Engﬁlﬂl_ﬁmtm
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GEAR CASE / GOVERNOR
GEAR CASE ASSEMBLY

1. Remuove the drve belt and the crankshatt pulley
2 Remove the altemator

3. Remove the water pump assembly
WATER PUMP o ¥

-
4. Remove the te-rod cover from sade of the mnecoon
pump.
5. Bemng careful not 1o let the spring fall mto the case, : _
remo fhe fsrod Sndl s tkeod o ﬁfﬁ' f;r;ﬂarm.’ informarion refer i the GOVERNOR

6. Remove the governor case cover
7. Remove the gear case assembly.

8. Inspect the disassembied pans. Replace parts wom
bevond standard and service limats.

1. Taking care to not scratch the gear case. remove the
expansion piug

2. Remove the grooved pin

3. Draw out the shafi and the two bushines.

5. Check the governor parts for wear. damage. and faugue
If any pars are defectuive, repar or replace them
lestall 3 pew 522

Installing the Governor Shaft
= Install the sovemnor shafl in the reverse order of removal then
Front Oil Seal Replacement press-fit the expansion plug into the shafi hole in the gear
Remove and replace the front oil seal. Apply a thin coat of case.

engme oil to the circumference and the lip of the new seal
before press-fitting it 10 the gear case cover.

a1 11 O o e
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TIMING GEAR / CAMSHAFT

REMOVING THE TIMING GEARS Instailation

L. Remove the snop ning and disassemble the idler gear Press-ft the crankshaft gear onto the crankshalt

1 Remove the valve camshaft and the injecuon pump Press-fit the valve camshaft gear and the ismuon pump
camshaft on which the zears are press-hitted. remaone the camshall eear onto thor respective shafls
Sears Instzll the sear assemblhies i the following seguence

3 Remove the crankshafi. Remove the crankshaft gear 1. Tum the crankshaft w set the #1 cylinder 10 TD.C. On

the compression stroke

1+

Install the valve camshafi and mpecuion pump camshait

3. Inswall the idler gear so that the timing marks on i are
aligned with the marks on the other gears.

4. Check that the nming gears are all in alignmem

VALVE CAMSHAFT REMOVAL

If only the camshafi i1s being removed. use the following pno-
cedure:

1. Dismount the cyhinder head assembly.

2. Pull out the push rods.

3. Pull cut the tappets.

4. Remove the gear case assembiy

5. Remove the camshafi stopper baiL

6. Draw out the camshafi assembly

INJECTION PUMP CAMSHAFT REMOVAL

1. Disconnect the injection pumps.
2. Remove the injection pump assembly,
3. Remove the gear case

Timing Gear Inspection 4. Remove the shafi rear cover
5

Carefully inspect the gears, gear teeth and gear bushings . Poll the shaft out to the front side
Check the clearance berween the idler gear bushing and its

shaft

iler Gear Bushing Clearance

Standard  0.03 - 0.07mm {0.001 - 0.010in)
Limi& 0.Zmm (0.008in)

When assembled, check the backlash between the two gears
in mesh. Idler gear (o crankshaft, mjection pump 10 idlker, and %
camshafl 1o dler

Bacidash Setween Gears

Standarn 0.01 - 0.14mm (0.0003 - 0.005in)
Limil 0.3mm (0.0 2in)

Replace any eear that fails to meet the above specincations.



CAMSHAFT / PISTONS AND CONNECTING RODS

Inspecting The Camshaft Remuove the nnes jrom cach pistor with the puton nng plices

Make 4 thorough mspection of the injection pump and the Using the prston setting toul. pull out the prsion pin from cach

walve camshalts. Check the Oldham’s coupling, cach ball bear- Prton

ing and the cam lobes for wear. Also check the push rods and Protecung your eyes with safety olasses, dicengoge and with-

anpets draw the snap nngs. Although mechanics generally press out
@ iand sometmes hammer out) pision pins. these practces are

discouraged. Insiead. ume should be aken 1o heat the pistons.
enther with a beat gun or by using a hot plate. Pins will almos
fall put of heated pistons.

While the pision is sull warm. check for bore intearity. Insen
the pin {rom each side. If the pin binds at the cemer. the bore
mizht be tapered: if the bore 5 misaligned. the pin will click or
bind as 1t enters the far boss,

NOTE: The number stamped an the rod shank and cap showll
correspond to the cvlinder number Sometimes these nunbers
are scrambled or missing, and the mechanic must suppiv them
Stamp the correct numbers on the pads provided and, ta pre-
venl confusion, deface the onginals.

Standard  30mm {1.18in)

Limmit 0.7mm {0.027in) -
Valve Camsiafl Lobe Height

Standard Z7_37mm (1.078in}

Limit 1.0mm (0.038in) 3

CAM HEGHT

Installing The Camshafts/Gears
Coat the cam lobes and beanngs with oil then mstall them in
the reverse order of removal.

Posinon the oming marks on the gears alizming them with the
marks on the idler gear. Afier installation 1s compleie check
and adjust the fuel injecnon uming and valve clearances.

PISTON AND CONNECTING ROD DISASSEMBLY

Remaove the oil pan. gaskel and the ol screen stramner.
Chalk the cylinder number on the side face of the iz end of
each connecting rod 10 prevent confusing the connecting rods

Remove the connecting rod cap from each pision and rod
assembly and draw the assembly upward from the cvlinder

Take care not to allow the connectng rod o scralch the crank- Stz -
3 h = £.06087 - 0.0020in
shafi pin and cylinder. Kesp the removed paris {connecting 5 _
P g (0.222- 0.052mm) S
rod, rod cap. miston, cic.) classified by cvhinders

D | IESTRRENE.
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PISTON AND CONNECTING ROD

INSPECTION INSTALLATION

1. Reassemble the piston and connecting rod. using the
Prston Pin Setting Tool. by pressing the piston pin in to
the s21 position

Fin Press-fitting Force

Standard 2204 6=110.210 (1000 =500%ky]| (2! normail lemperature)
Contset and sacgure. PRESS
Flaking and fusion. —
il clearance standard
00009 - 0.082 in
(0.022- 8352 mm)
Damage. Yo" "NIN0

GUIDE

(0.1 - £.35 mm)

Piston Ring End Cap FRONT MARK
Put each piston ring into the cylinder bore and push the ning (ARRGw)
with the piston to position the ning on square with the cvlin-
der wall. Measure the nng gap with a fesler gauge. If the
measurement exceeds the service limit, replace that pision
rng.

When only the replacement of rings is 10 be made, withowt
reboring (honmg) of the cylinder, position the rmg to be mea-

sured ai the least worn place of the cyvlinder skin. Install the fAing Sef positions: “T" mark and
new nings having the same size as the piston. Piston nings Mo 1 Biwy. P 05 Si k.
available for servicing are sized into three classes: STD, 0.25 u%«“»l ﬁ
0S.and 0.50 OS %
Measuring Ring Gap FRONT “T™ mark and
Standard (Al Rings) 0.006 - 0.016in (0.15 - 0.40mm) MARK 0S size mari.

Limil (All Rings) 0.05%n (1.5mm)

~ _ A8 NK each atter é
/ L5 3 L= -
e = STD = withow! cofar
0.25 = White
Piston Ring Side Clearance T 0.50 = Bive

Measure the side clearance for each piston ring set in the ring TORQUE
groove in the piston. If the service Timit 15 éxceeded. replace

the nng with a new one. A2:3 ”
E.Enﬂw ~3,_ NO. 1 RING GAP
FRONT <——
=
\ —
NO. 2 RING GAP >~ EXPANDER OF
- QIL AING
- Install The Piston Rings
Wag 36ty Chhaczmn ; Set the piston ning gaps 10 the proper posiiion as shown in
s F R L ik N the illustration. Coat the rings and cylmder wall with oil.

Limit 0.007in (8.2mm)
0il  Standard 0.001 - 0.00%in (0.03 - 0.07mm)

HOTE: Mo. 1 Ring is of the semi-keystone type.
“ Engines & Generators
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PISTON AND CONNECTING ROD

Piare # heavy hammer 25 shown.
Geatly press down with lbe force of your i
tand. The eafire surface showld be i
coated with iresh lube oil.

i~ !
COMPRESSOR

e i

‘d,O; ),; il /J
=9 — :
IR Eal

Install The Piston And Connecting Rod Assembly

Using 2 piston ning compressor to compress the rings into the
grogves, push the piston and rod assembly down into the
cylinder. Be careful not 1o break the nngs by excessively
knocking the head of the piston. Note that the front marks on

Coat the beanng surface of the connecung rod caps with
ename oil. Fii cach cap to the connecting md using the mawch
marks that were pul on the before disassembly In the event a
new nxd does not have a mark. position the nodches (provided
for prevenung the beanng from rotaing) vn the same sde

BEARINGS

the peston and the connecting rod are toward the front of the < Torpus: 23 - 35 fM-1b
wRpe. {3.2-3.5mg)
REMOVAL AND Rear Oil Seal Replacement

INSPECTION OF THE CRANKSHAFT ASSEMBLY
Loosen the flvwheel bolts and remove the fiywheel.
! cosen the crankshaft pulley nut and remove the pulley.
Remove the il seal assembly.

Remove the main beanng caps.

Remove the crankshaft

Inspect all disassembled parts and reparr or replace any
parts that warrant it Refer to the illustration callouts for

inspection procedures.
CRANKSHAFT
Inspect the journals and pins for damage and
uneven wear. Check for cracis, clogging of oif holes
2ad bend.
Check wear of journai contact surfaces.

CRANKSHAFT PULLEY
Check for wobble.
PULLEY NUT

Torgue: 72 - 85 B-ib (10.0 - 12 Om-kg)

Pry out the oil seal with a screwdniver and press 2 new rear
seal mto the oil seal cose

FLYWHEEL BOLTS
Torgme: 60 - 65 B-ib (8.0 - ©.0m-&q)

for damage Io the
tooth face.

WESTERBEKE
(AT WESTERBEXE.
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CRANKSHAFT

INSPECTING THE CRANKSHAFT

To check the crankpms and main journals for wapenng and 1 ?

out-of -round wear, the diameter of each crankpin or main

journal should be measured at two places along the crankpin

or maimn journal. in two directions “A”™ and “B” each place. If MEASURING MAIM BEARING | D.

necessary. regnind the crankpins and maun journals 1o the NOTE: A crankshaft which has been sized cannot be reground

next undersize. If any crankpin or main journal has been
worn bevond the service imit, replace the crankshan.

[0 anyv undersize,

Man Journal Dismeter

Standard 1.633in {Omm)

Linmit -0 0275in {-0.T0mm |

Crankpin Diameter

Standard 1.575in (40mm)

Limit -0.027Sin (-0.70mm |

Mam Jownal Ungersre Diameler

U 30.585 - 30.0%6in (42 T15 - £2.730mm)
S0us 30.704 - 30.715in (42455 - 42.480mm)
Crankpin Undersize Diameter

D25 Us 28715 - 20.727in (39.715 - 39.730mm)
aseus 28.535 - 28.546in (39.455 - 39.450mm)|
(Ol clearance is calculated by subtracung the diameter of the

mam journal or crankpin from the inside diameter of the Dui Clearance Service Limit
main bearing or rod beanng. To check the main beanngs and Main Bearing 0.004in (0.10mm)
rod bearings for tapering wear and out-of-round wear, the Rod Bearing  0.006in (0.15mm)

inside diameter of each main beanng or rod beaning should
be measured. After its bearing cap is fastenad at the specified Tightesing Torgue
1orque. measure the beanng at two places along the length of el 3633 0 (5.8 - 5,504
the beanng and in the directions "A”™ and "B™ each place as “--I-_n-- 2335 040 (3.2 - 3 Smek)
shown. If necessary, replace the worn beanng with 2 new

one. If the oil clearance still exceeds the service limut, regnind
the crankshaft (o the next undersize and replace the beanng
with one of the comesponding undersize.

Cranishafl End Play  0.002 - 0.007m (0.05 - 0.175mm)

Crankshalt end play:
0.007 - 5007 in
{0.85 - 3175 mm)




Check the cylinder block for cracks and damage. If neces-
sary, repair of replace it entirely. Check to see that ol or
cooling water passages are not clogged and. if clogged,

remove with compressed air or a wire.
Cylinder Bore Dimensions

5.0KW Generaior 7.6KW Generator
Staaaed 2.55%a (65 = 0 [Omm) 2.992 (76 = 0.03mem)
Wear Limit
for Rebore 0.008in {02mm) 0.008in (0.2mm)

NOTE: When it it necessary for a ovlinder to be rebored to the
nex gversize, the remaining cyiinders must alio be rebored
10 the same overIize.

Use the following procedure when rebonng a cylinder:

a. Select a piston size:
0.25mun Over Size (OS) or 0.50mm 0S5

b. Measure the piston diameter.
Rebonng finish dimension =
{Piston OD) + (Clearance) - (Honing Allowance [0 2mml)

Clearance Serween przion an¢ cylnger
0.0027 - 0.0033 (0.071 - B.084mm) (A-D)

APPROX. 0.293 in (10 mm)
FROM UPPER END

tg
=
3

%/
o
DIRECTION OF
MEASURING MEASURING POSITION
CYLINDER BORE MEASURING POSITIONS

O] WESTRRSENE
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GOVERNOR SYSTEM

Disassembly and Inspection

With the gear case removed, disassemble the governor sys-
tem. When removing the gear case, be sure (o remove the te-
rod cover by the side of the fuel pump and disconnect the
tie-rod from the rack Replace all pants that warrant replace-
menL

Governor Removal

To remove the levers. pull out the grooved pins which have
been dniven mio the governor lever and speed control lever.
Loosen the boits that fasien the levers and shafis.

NOTE: When mnspecting a malfunctioning governor also
check the bearing on the gear case side.
Inspect and the reassemble the levers and shafis, checking
them for proper operation.

Afier press-fiming cach srooved pin, check the <hafi for
smooth operanon and rotation. Coat the o-nngs with oil
before insalling them. Deflection must not exceed 0.787in
(20mm) with the governor spning installed.

Install the governor spring lever and the speed control lever
s0 thai the play angle between the levers (57) is mumimized.

TORQUE SPRING SET ASSEMBLY

When the torque spring set has been disassembled and
inspected and defective pants replaced, reassemble and adjust
the torque spring set using the following procedure:

Assemble the Torque Spring Set

Use the adjusting screw 10 set the projection of the torque
spring stopper from the spang case to get the specificd pro-
jection,

To measure the projection keep the lorque spring set in the
vertical positon as illustrated

DIAL GAUGE

’

Then put the dial gauge probe against the sprins stopper 3
the center of its end face using a dial gauge with a sensitive
probe wiuch does not compress the lorque sprine when
pushed against the spring stopper end.

(SAT] WESTEREEE.
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GOVERNOR
Leaving the dial gauge set. its condition unvaned, depress the FUEL RUN SOLENOID

spring stopper and shide over the torque spning set support

spring case. Read the deflection of the dial gauge whichcor- =1 "1 S0/e80i 1 FEouweS o8 e SagRe Otk af
mmdslnﬂ:pm_mcnoﬂ oL e s::ngﬂﬂppwfmn:ﬁ;c agunst the fuel rack on the fuel injection pump. When thi>
spring case {Measurement should be made repeatedly for an tenoid d choits

SOMGEC SAGRI). Y0 10 Hasag Wil e REX PRI 20y ENGINE ADJUSTMENTS fmmf" ool
torque Spning action. set the projection 10 2 value mn the range

of 0w -D4.

Alfter malang the adjustment bghien the locknut 10 2 rorgue
of 9fi-1b (0.8 o 1 2kg-m)

Turn i thes Torgue Sprag
TOROUE SPRING SET Set uatil the pagine s speas
arogs about 30 rpm trom

VOLTAGE: 10V - 15V DC . O
Coil resistance i5 1.6 O = 10" {at 20° C).
STROKE: 0 394 = 0.0197im {10 = 0.5mm). 1/

(St l.nun

= '| 4 II|II'Ii

NOTE: This adjustment is done ar engine overkaul with no
generator installed or with the leads removed from the gener-

A PRt FUEL RUN SOLENOID > .
Use the following procedure 10 install and adjust the Torque 0.354 = 0.0197in
Spning Set. {10 = 0.Smm]

L Set the speed control 1o the lugh idling speed (3600 rpm)
positon by adjusting the hugh speed set bolt.

1 Tumn in the torque spnng set untl the engine speed drops
about 50 rpm from the high idle speed.

3. From this posinon, turm back the torque spring set by the
specified number of turns (N). Lock the torque spnng set
at that positon with the special nut

N = 1.9 ums (5.0 KW)
N = 2.2 ums (7.6KW)

4, Install the torque spring set sealing cap and stake the cap
10 prevent further loosening.



ENGINE ASSEMBLY

install the Thermostat and Thermostat Housing Install the fuel injection nozzles. Install the fuel overflow
1. Inspect the thermostat housing and the housing gasket pipe. Use new sealing washers throughour. in the same andes
2 o W bling. :WT:W £3-51 01 (5.0 - 6.0 m-kg)
2. Install the temperat tch and and i .
v e i See FUEL INJECTORS
3. Install a new thermostat and gasket (the old thermostat Install the glow plugs and connectors. Use anti-seize com-
can become = spare). When installing the new thermaostat pound on the ihreads

and gasket. apply a thin coat of sealant o both sides of W iy Thacsing T 2.2~ 103 00 (18- L5 000)
the gasket To test the glow plugs. see GLOW PLUGS

4. A thermostat can be checked for proper operation by Mount the rocker arm cover and Crankcase vent hose.
placing it in 2 pan of cold water and then raising the tem- Rocker Arm Cover Tightesing Torgoe 1.8 - 2.9 B-ib (025 - 0.40 m-ig)
pcrmufﬂ:uu:_rmahml 'ih:hmnmslu.lld Connect the fuel line to the engine mounted fuel filter and
open notccably (with travel on the order of 144 - 1/2in . e e : ot :
(0.0098 - 0.0197mm) and be fully opened when the water ~ r o 10 e mjection pump. Use new sealing washen,
is boiling. . Connect the high pressure injector lines from the injec-

tion pump to injectors. Reinstall the line clamp.
Antaching Muts Torque 18 - 22 R-ib (2.5 - 3.0 m-kg)
Install the bellhousing.

Install the air intake silencer.

the fivwhee! bellhousing.

The heat exchanger should be serviced at ensme overhaul
Refer o EXHAUST MANIFOLDVHEAT EXCHANGER

Install the coolant pump assembily.

Caclant Pump Assembily Tightening Torque 12 - 17 B+ (1.5 - 2.3 m-kg)
See COOLANT CIRCULATING PUMP for coverage of the
complete breakdown of the coolant pump assembly.

Adinst he injection thast

See INJECTION TIMING.

Mount the oil filter bracket and install a new filter. When
installing the new filter apply a thin coat of clean engine oil
to the rubber gasket Tighten by hand.

Mount the front engine mounting bracket.

Mesating Bracke! Tightesing Torgue 33 - 49 A (4.5 - 6.8 m-ky)
Install the intake manifold.

ok Mgnioid Tickt=ming Torgus MNE-TT40-B(1.5-24mig)
Mount the foel filter assembly.

OSA7) WESTERBENE
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ENGINE ASSEMBLY

Install the alternator (7.6KW only) and drive belt Install the raw water pump and drive belt. Insurc 15 10
proper alignment with the crankshafi pulley. Check tensiun
A\ CAUTION: connect the aiternator properly. Should Reser ok AW WASLI ELL.
the polarity be reversed, a powerful current would flow Install the ol and watcr seader and switch.
from the battery into the alternator, damaging the diodes Install the starter motor.
and wiring harness. Install the breaker panel and the preheat solencid.
l_mm‘“ e m support bolt through the aliemator lcg Mount the complete exhanst manifold and the expansion
{underside) into the engine casung. tank to the eviinder head.
Swing the alternator into position on the adjusung bracket Manifold Mounting Bolts Torque Values 20 - 24 fi-lb (2.7 - 3.3 mdaq)
wd fucten. Lightly tighaca See EXHAUST MANTFOLD/HEAT EXCHANGER for ser-
Adyust belt tension. vice and inspection.
Tighten both bolts and recheck belt tension. Install new hose connections and clamps for the cooling
Sugport boll Torgue Valwes 15- 18 fi-bs (2.1 - 2.52 m-ig) system.
Adjusting bracke! bolt Tomgoe Valves 9 -10 R-tbs {1.26 - 1.4 m-ig) 1
sttt ot towases i N L oot L erhshesioy- s
ers as needed, 1o align the alternator
Ses ALTERNATOR for service and testing (7.6K'W only). Generator. Mount the generater back end assembly with 1t's
control panel. Reconnect all DC winng and reconnect all AC

connections,

Fill the engine cooling system with antifreeze muxture and
the engine oil sump with lube oil (A.P.L spec. CF or CG-3).
The generator should be test run under load pnor io rein-
stalling. At this tme readjust the valve clearances on the hot
engine.

(A7) WESTERBEKE
Engines & tors
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EXHAUST MANIFOLD / HEAT EXCHANGER

EXHAUST MANIFOLD

The exhaust manifold, which was disassembled from the

c¥linder head, should be mspected before reassembiy

1. Remove the exhavst clbows from the lower surface of the

marfold. Clean and mspect for cracks and defects

Replace as needed

Remove the exhaust nipples, elbows and plugs from the

manmfold.

3. Remove water connectors from the ends of the manifiold
Be sure 1o note the proper location and arraneement of
each for proper alignment.

4. Examine all parts for defects, comrosion and wear and
repiace as needed

5. Flush out the mamfolds intenior with a liquid cleaner and
rinse thoroughly with fresh water.

6. Use a pipe cleaner to clear the passape that connects the
coolant recovery tank bing.

e

7. Flush out the coolant recovery tank and it's connectng
wbe.

L If the manifold was removed as an assembly and left
miact, it can be replaced on the cylinder head m the
reverse order of removal. Do not reuse the gaskets; install
new Ones.

Manitold

Bolts Torqua Valoes 20 - 24 N-b (2.7 - 3.3 m-km)

If the manifold has been disassembled, follow the sicps

beiow,

a. Loosely antach the elbows to the cylinder head and the
manifold using new gaskets. Do not use any gacket
sealan.

b. Gradually ighten each fithing to make sure of proper
alignment of all the parts. This should be done m three
Sieps.

Manitoid Moenting

Balls Torque Values 20 - 24 fi-ib {2.7 - 3.3 m-kg)

¢. Reinstall the exhaust connections and plugs mto the
manifold using Loctite-Ant-Seize on the threads.

(R4

Check the manifold pressure cap. Open the valve by pulling
it and make sure it closes when released Make certam the
upper and lower seals are m good condiuon. [Fany doubt.
replace the cap.

HEAT EXCHANGER

The heat exchanger should be inspected and serviced during

an engine gverhaul.

1. Disconnect the hoses and remove the hose fitungs,
petcock, dramn plegs and zinc anode. Also. remove the
end fittings and gaskets.

2 Inspect the mibe (casing) for wear and dents, if a1 all
suspect replace the heat exchanger.

3. Clean out any zinc debris and pressure test the coolant
and raw waier passages.

4. When reassembling, mstall new gaskers and Cenngs,
Apply some lubncant o the new gaskets and to the
petcocks and fitings as vou install them.

5. Install a new zinc anode

NOTE: Al of the above can be accomplished by sending the

heat exchanger to a hear exchanger service shop. They will
alsp service transmission and engine oil coolers.

6. Repaint the assembled heat exchanger with Westerbeke
heat resisiant spray enamel

7. Reconnect all hoses, replacing them as needed.
8. Refill the system with coolant as detiled above
9. Pressure test system and check for leaks,

AT ST



FUEL INJECTION PUMP

NOTE: Di» nor disassemble the injection pump unless
absolutely necessary. Injection pump senvice should be per-
formed by o gualified techmciarn i an exremely clean envi-
romment. If the pump 15 defecnive it o5 recommended the ennire
pump assembly be replaced

1. Dhsconnect the fuel ingecton pipes:

2. Remove the tie-rod clip cover

3. Remove the ne-rod clip and the tie-rod

Disassembly
1. Remove the stopper plate.

2 Unscrew the delivery holder Take out the delivery valve
and valve spring

3. Remove the tappet rofler and stopper pin.
4. Remove the tappet. plunger spring. el

NOTE: When replacing the plunger barrel, delivery valve,

eic., do not loosen the adjusting screw and plate for each
cvimder When those parts have been replaced. it is neces-
sary i measure fiel infection guannry by unlizing a pump
iester and cam box All parrs that are removed from the pump
should be kept classified by cyitnders and tmmersed in clean
fuzl

HOLDER

u&rmmus—-——-ﬁ“"g
=
VALVE SEAT —
=)
INSPECTION OF
PLUNGER BARREL a PUMP ASSEMBLY
__'_"'[ Look for Planger
Imterference.
Seratches, rust,
SEirmre.
mh@
uPpeR SEAT ——— (5
nmnm\% i “_5"""9
mmhg
TAPPET e
nnum\\
)
!nle:tmu Pump Assembly

Inzer the plunger barrel into the housing.

Install the delivery valve and valve spong Temporaniy
tighten the holder

Insert the control rack.

Insen the conirel pinion. Align the matchmark on the
rack with that on the pinion.

Install the sprng upper seat

Insert the plunger spnng.

Fit the lower 3221 to the plunger. Insen the plunger mic
the barrel side.

Depress the tappet roller assembly and mstall the siopper
pin.

Tighten the delivery holder.

Delivery holder tightening Torque: 25.3- 28.2 A-b (3.5- 3.9 kg-m).

SR
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FUEL INJECTION PUMP / INJECTION TIMING

Install the imjection pumnp assembly in the reverse order of
removal,

NOTE: When installing the plunger barrel, engage the dowel
pin on the housing side with the groove in the barrel
Posirion the plunger so that the part number siamp on s
[flange faces the direcrion opposite 1o the rack side. (Engage
the feed hole with the plunger lead. ) After installation, check
Jor proper injectior nming.

1

€

\ /
DIRECTION OF PLUNGER

When connecting the injection pipe assembly, loosen the pipe
clamp. When tghtening the nut at cach end of the pipe, gnip
the nozzle holder or delivery valve holder with 2 wrench o
prevent it from being tumed together wath the nut Also, take
care not 1o aflow dust to enter the fuel line.

Injection Pump Timing Adjustment (Spill Timing)
This timing adjustment is performed with the engine/gencra-
tor in operating condition

If the engme’s fuel injection uming s not properly adjusted,
the engine will not operate properly and may be difficult 1o
start. Have the injection delivery rate checked by a well-

established fuel injecuon shop. Adjust the imecuon as
follows:

NOTE: The fuel shut-off lever must be in the RUN paosition

while making the adjustment or no fuel will flow from the fuel

injection pump,

1. Remove the hich pressure fuel line from between the No.
1 ingector and the No. | [uel delivery valve holder

Remove the No. | fuel delivery valve holder over o-ning
and remove the delivery valve spring beneath the holder.

Remstall only the delivery valve holder and reattach the
hugh pressure fuel line 1o the delivery holder. Artach it so
the end which would connect to the fuel injector 15 point-
mg away from the engine: Fuel wall flow from ths line
during the uming check.

Rotate the engine’s crankshaft in uts normal direction of ro-
1on 1o posiuon pision No_ | at the besinning of its compres-
sion stroke.

Mowve the tuonle lever io its full open position and operate
the electnc Lift pump. Slowly rotate the crankshafi clockwise
{as viewed from the front), catching fuel from the No. | fuel
line. untl the mstant the fuel completely stops flowing (no
drips). At this instant, the 16° BTDC oming mark on the
crankshait pulley should be directly aligned with the uming
mdicator on the front of the gear case = 5 degrees.

If the specified injection timing (16 BTDC) cannot be
artaned, adjust the uming by increasing or decreasing the
thickness of shim maienal under the injection pump’s mouni-
mng flange to change the injection tming point. Changing the
shim thickness by 0.004 inch (0.01mm} changes the injecton
niming by approximaiely one dzzree. To advance the uming,
decrease the shom thickness as required. To retard the uming.
increase the shim tuckness as required.

-
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FUEL INJECTORS

REMOVING THE INJECTORS
MOTE: Injector must be serviced in a “clean room” emvironment

L

L]

L

Disconnect the tagh pressure lines from the inpeciors and
loosen the lines &1 therr attachment 1o the mjection pump
and move them out of the way of the mpeciors. Avoed
bending the lines.

Using a 17mm long socket. remove the fuel return hine in
its entirety from the top of the injectors. Take care not 1o
lose the two sealing washers and bamyo bolt that attaches
the fuel rerurn line to each mijecior.

NOTE: Clean the area around the base of the imjector
prior io liftmg o ouf of the cylinder head to help prevent
any rust or debris from falling down into the injector
nole. If the injector will not lift out easily and is held in
frv carbon build up or the like. work the tnjector side to
side with the aid of the [7mm deep socker wrench 1o free
ir and then lift it ouz.

The njector seaix n the cylinder head on a copper seal-
ing washer. This washer should be removed with the
injector and replaced with a new washer when the injec-
tor is reinstalled.

Using the nozzle tester, check the spray patern and mjec-
ton starting pressure of nozzle and, if it exceeds the
limut. adjust or replace the nozzie. When using nozzie
tesier, ke the following precautions:

A\ CAUTION: The spray injected from the nazzie is
of such velocity that it may penetrate deeply into the
skin of fingers and hands, destroying tissve. If it

enters the bloodstream, it may cause blood poisoning.

a If the diesel fuel of the nozzle tzster is discolored,
replace it Al the same time. clean or replace the filier.

b. Set the nozzle tester in a clean place where there s no
dust or do

c. Mount the nozzle and nozzle holder on the nozzle
tester

d. Use the fuel at the approximate emperature
of 68 F 200 C)

¢ Operate the hand lever of nozzle iester several times 1o
bleed the air in the nozzle linc, then move the hand
lever at intervals of one stroke per second whale read-
ln;ﬂwmﬁmnmngpm

Inspecting Spray Pattern

1. Operate the hand lever of the nozzle tester at intenals of
one sroke per second to check if the fuel s mpected cor-
rectly i = axial direcuon. A nozzle is defectve if it
inpects foel in an oblique drection or m several separate
smps. Also, a spray in the form of parucies indicates a
defect. These defects may someumes be caused by clog-
ging with dust and. therefore, all pans should be carefully
cleaned before reassembly. (Care should be aken not 1o
expose oncs skin 1o this sprav as it may pencirste the skin
and cause infection. )
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Apply the pressure of 1635 Ibfin® (115 kg/em®) 1o nozzie
by operating the hand lever, and check the dnips from the
nozzie ap. If it dnps or has a large accumulation of fuel
on the bottom, it is considered defectuve and should be
replaced. A very small amount of fuel may sometimes
remam on the up of the nozzle: however. this does not
indicaie a defect

0 QO

The injection starung pressure for the injectors 1s adjusied by
increasing or decreasing the thickness of the adjusung shim
The shim has 10 different thicknesses for every 0.0020
{0.05 mm), between 0.004%n { 1.25mm).10 0.066%n (1. Tmm)
With each (.0020wmn (0.05mam) mcrease, mjechon pressure 15
increased approximately 71.1 Ib/in® (5.0 kgfomr). When
replacing the shum, gnp the retaining nut in 2 vise and
remove the body with a wrench. Tighten the retarning nut 10
the specified torque.

'.‘n.l




FUEL INJECTORS

DISASSEMBLING AND INSPECTING

1. Clamp the nozzle holder in a vise, then remove the
cap nut,

1 Remove the pressure adjusting screw. then pull out the
upper seal spnng and the push rod.

3, Clamp the nozzle holder in a vise, remove the nozzie nut
then pull the nozzle out

4. Clean the disassembled parts with clean diesel fuel, then
remove the carbon adhenng on the nozzle.

ROTE: Do not use 2 meral iool o remove the carbon.

5. Afier cleaning, check to see if the needle valve comes
down into the valve seat by its own weight when setting
the nozzle body upright posinon and inserung needle
valve,

6. Check that there 15 no flaw or other damage on mating
surfaces and shidmg surfaces of the nozzle body and the
needle valve and. if present, replace the nozzle assembly

INSTALLING

Install the nozzle and nozzle holder assembly m the reverse
grder of rernoval. When installing the nozzle and nozzle
holder assembly. use a new copper washer

Assemble in the reverse order of disassembly, noting the fol-

lowing points:

1. To assemble the nozzle and nozzle holder, first assemble
the pressure adjustimg nut side. and temporanly nohien
the nuL Mount the nozzle and set the needle valve 1o
proper position, then mount the nozzle nut

2. Afier the nozzle and nozzle holder have been assembled.
check the injection starting pressure and spray condition

Torgue 15 - 228-4bs (2.5 - 3.0kg-cm)  TOrque 367 - 43.41-Ibs
(5.0 6.0kg-cm) to Cyfinder Head
:

Torgue 25.3 - 29.08-lbs (3.5 - 4.0kg-cm)
Fuel Pipe Conneclions Torgue 15§ - 221%-ibs (2.5 - 7. Dig-cm)
FUEL LIFT PUMPS

There is no maimtenance required for the solid state fuel Iift
pump. This pump is activated during the stam sequence when
preheat is pressed. A disunct ucking can be heard when the
pump 15 operatimg If no tcking is heard, check the elecincal
connections. If the pump has failed. replace 1.

Some early modz] generators and those generators equipped
with 24 vait systems are equipped with a fuel lift pump
which uses a replaceable filter Al overhaul, replace the filter
and clean the pump extenior and the electncal connections
This pump, when operating properly, will also maks a dis-




GLOW PLUGS

DESCRIPTION

" The glow plugs are wired through the preheat solenoid.
When PREHEAT is pressed o the control panel this solenoid
should “chck™ on and the glow plug should besin to get hot

INSPECTION

To inspect the plug, remove the electnical termimal connec-
tons. then unscrew or unclamp each plug from the cyhinder
head. Theroughly clean each plug’s up and threads with a
soft brush and cleaning solution 10 remove alf the carbon and
oil deposits. While cleaning, examine the tp for wear and
barn erosion; if it has eroded oo much. replace the plug.

TESTING

An aCcurate way o test glow plugs 1s with an chmmeier,
Touch one prod to the glow plug’s wire connection. and
the ather to the-body of the glow plug, as shown. A zood
glow plug will have a 1.0- 1o |_5-0ohm resistance. Thus
method can be used with the plug in or out of the engine.
You can also use an ammeter 10 test the power drain
(810 9 amps per plug)

Awnm: These glow plugs will become very hot
to the touch. Be careful not to burn your fingers when
testing the plugs

Re-ms1all the plugs @ the engime and test them asain. The
plugs should gct very hot {af the ermmal end ) wathin 20 1o
25 seconds. If the plugs don’t heat up quickly. check for a
shon circuil. When reinstalling the glow plugs. use anti-serse
compaund on the threads.

Glow Plug Tighlening Torgue 1.0 1.5 kg-m (7 - 11 1b-8)

AWHHIIIHE: Do not keep a glow plug on for more
than 30 seconds

(=]
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COOLANT CIRCULATING PUMP

Appiy 2 Ihin coal of cil 1o

DISASSEMBLY

L. Remove the pump pulley boss by using a suppon and
press,

2. Remove the bearing shaft from the impeler and bearing
housme by using a support block and press

3. Remove the snop nng with snap nng pliers and press out
the water pump shaft from the beanngs

[nspect the shafi. beanngs and impeller. Look {or cracks and
damage. Check the housing gasket and inspect the rear seals
and small end gaskets.

Replace any parts that show wear.

ASSEMBLY

Assemble the water pump mn the reverse order of
diszssembly, usmg the following procedure:
1. Fill lithium grease (lithaum base NLGI No. 2} mto the
following posiuons
B Bail beanngzs
B Approumately 173 space between both ball bearings
B Space berween the ball bearing and water baffie plate.
1 Apply a thin coat of engme oil 10 the press fit surface
of the water seal and press the larger end into the

proper aperure of the pump using 2 twbular
mandrel. (49 0636 145)

NOTE: Do not allow oif or grease to contanunare the
surfaces af the ceramic ring or the graphire (small end) of the
spring-loaded seal

3. After the water pump has been assembled. check if the
pump shafi rotates smoothly.




RAW WATER PUMP

Disassembly

The pump, as removed from the engine. will have hose
attachment napples threaded 1nto 1ts inlet and outlet ports.
They may be left i place or removed if they interfere with
the pump disassembiy. Note the pont location and positioning
il removed.

L
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Remove the six cover plate screws, cover plate, and the
cover plate gasker

WOTE: Replacement of the cover plate pasket i3 recom-
mended; however, if vou are poing o reuse it, keep the
patker submerged in water until the pump s reassembled
If u’s cllowed to dry. the gaske: will shrink and not be
reusabie,

Remove the impeller with its drive screw from the pump
housing.

Remove the screw and scaling washer and remove the
cam from the pump housing.

Remove the retaining nng.

Support the pump housing. &t the mountng flange end,
on an arbor press, and with a dnft. press out the shaft and
beanngs from the pump housing.

With the pump housing supported, push the seals out of
the pump housing. Push the impeller side seal out the
impeller side, then lift the spacer out. Then push the
bearing side seal out the beanng side.

Supporting the beaning’s inner race, push the shafi out of
the beanngs.

Inspection

Inspect all parts and replace those showing wear or cofrosion.

Reassembly

L

Install the seals and spacer in the pump housing. Push the
impeller side scal into the housing. Rotate the pump and
nstall the spacer aganst the scal face. Push the bearing
sude szal into the housing from the beaning side.
WOTE: The seals' flar surfaces thar have printing and
numbers face toward each other

-
—_

Install the shaft imio the beanngs. Suppon the heanngs x
their center races. Push the shaft into the beanngs, push-
mg at the impeller drive slot end using the basc of the
dnve slot. Push the shaft through both of the beanngs.
fush against each other so the Rat-sided end of the shafi
extends beyond the second beanng center race 1932
{15 mm) = 1/32 n (.5 mm).

Support the pomp housang ai the impeller side

Apply a small amoant of petroleum jelly 10 the seal's
inner lips and to the impeller shaft Carefully mstall the
shaft. rotating it through the seals until the beanngs
contact the housing from the bearing end. Use a pushing
too! that il push this shaft and the beanng assembls
mto the pump housing by applying pressure against the
cuter beaning race. Push the assembiy mto the housing
until the bearings seat fully in the housing. Install the
Posiion the cam in the housing and secure it mn place
with the screw and sealing washer

WOTE: Use a small amount of Permatex #] on the inner
cam surface and screw threads. Remove any excess from
the impeller housing.

Apply a light film of silicone or peroleum jelly 1o the
inner surface of the housing for the impeller
NOTE: Coar only the surface. do not over-apply. Insiall
the tmpeller with the drive screw. Push the assembly into
the housing with the drive screw maring in the slor of the
drive shaft.

Install the cover gasket and cover, and secure them with
the six cover scTews.

Reposiagon and ughien the hose mipples. Assembic the
pump 1o the engine, and antach the hoses.




STARTER MOTOR

The starter can be roughly divided o the followsng sections:

A motor seciion which generates a drive power

An overrunmng clutch section which transmils an arma-

ture torgue, prevening moior overrun after starting
® A swrch secuon (solenoid) which is operued when actu-
anng the overnunning clutch through a lever and which

supplies load current to the motor

The starter 15 o new tvpe, small. light-weight and 15 called a
lugh-speed imemal-reduction stanter. The pinton shafi is sep-
arate from the motor shaft: the pinion slides only on the pin-
ion shaft. A reduction gear 15 installed between the motor
shaft and a pinion shafi. The pinion sliding pan is not
exposed outside the starter so that the pinion mav shide
smoothly without becoming fouled with dust and grease. The
motor shaft is supporied at both ends on ball beanngs The
lever mechanism, swiich and overmummng cluich mnner circunt
are wdentical 1o conventional ones.

ADJUSTMENT AND REPAIR

If any abnormality 1s found by the following tests, the starer
should be disassembled and repaired.

Pinion Gap Inspection

L. Connect a banery (12V) between the siarter termunal §
and the starter body, and the pmion drive should rowate
out and stop,

Amhmm}mﬂrmm
seconds continuously.

I+

Lightly push the pinion back and measure the retum
stroke {called pruion gap).

If the pinton gap 15 not within the standard range, (0.5 10
2.0 mm), adjust it by increasing or decreasing the number
of shims on the solenmd. The gap is decreased as the
oumber of shims increases.

P
—
= BATTERY
85- 2.0 mm £
PINION GAP

No-Load Test

1. Connect the ammeter. volimeter, and batters to the starter
as tliustrated.

2. When the switch s closed. the pinion must protrude il
the starter must run smoothly (31 3000 rpm or mone . H
the current or sirer speed 15 out of specificanion. disas-
sembie the starter and repar il

s AMMETER
5 A
AN VOLTMETER
< STARTER -
oy
[=]
BATTERY

Al:lln'll Use thick wires as much as possible and
tighten every terminal securely. This is 2 solenoid shift-
iype starter which makes 2 rotating sound louder than
that of a direct-drive type siarter. When detecting
starter rotation at the pinion tip, be careful nof to come
in comtact with the pinfon gear when it protrudes.

SOLENOID

Perform the following tests. If any test result is not
sausfactory, replace the solenoid assembly

1. Inspect the solenod for continuity between terminals
{(+) and {-) and berween termunals § and the body and
M and the body. There should be no contmuty found
between 1emmnals S and M. Continuiry will be found
between temmunals § and the body and termunal M and
the body.

NOTE: Disconnect the wire from termunal M.

2 Connect a battery 1o the solenoid s 1erminal S for i+3
and M for (-). Have 2 swiich in the + lead and Slosc o
The pimion drive should extend fully out.

A CAUTION: Do nof apply battery current for more
than 10 seconds when testing the solenoid.

z:m
Engines & Genearators
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STARTER MOTOR

4. Retwrrm rest With a hatiery connected 1o the solemond 1T
rmumal M (-5 and o the staner body, manualby pull out the
penion fulls The pinion must retem 1o 1ts origimal position
when released from holding by hand.

Holding =51 ‘With a battery connected 1o the solenoad
terminal S i+} and 1o the staner body, manually pull owt
the pmzon fully The prmon must remein 3t that poution
even when released from holding with vour hand

HOLDING TEST
& o
BATTERY
STARTER ASSEMBLY 7. Pull out the reduction gear lever and lever spring from the

rnl

front bracket

8. On the pimon side. pry the snap ring cut, and pull out the
pinion and prmion shaft

9. Al each end of the armature. remove the hall beaning with

Disconnect the wire from the solenowd terminal M (-)

Loosen the two screws fastening the solenoid. Remove
the solenoid assembly

Remove the two long through bols and two screws

3 beaning puller. It s impossible to replace the hall bear-
fasizaing the brash holder. Remove the sear bracket ing press-fitied 1 the front bracket If that beanng has
With the brushes pulled away from the armature. worn off. replace the front bracket assembly

remaove the yoke and brush holder assembiy. Then pull
the srmanwe ouL

Remove the cover. pry the snap nng out. and remove
the washer

Unscrew the bolts and remove the center bracket. A1 the
same time. the washers for the pinion shaft end play
adjustment will come off

(if necessary) replace the brusk,
commuutator. solenotd armature
eic. See the following pages




STARTER MOTOR
STARTER INSPECTION
Solenoid

Inspect the solenoid for continuity berween terminais S and
M and between termingls 5 and body. No conunmiry should
be found berween S and M. Contmmnty should be found
berween S and the body and M and the body

Brush and Brush Holder inspection

I. Check the brushes. If wom our beyond the service limn
repiace the brushes

BRUSHES
Inspecting The Armature
1. Check the armature with a growler ester. If i's shon
crrcuated, replace the armature. Also check for insulation Bresh Height
between the commutator and its shafi. If poorly Stangarg 17 mm (0.582 in)
insulaied. replace the armamre. Limit & mm (0.2363 inj

2 Check the brush sprmg tension. A weak or defecuve
spnng will cause excessive brush wear: replace the

sprangs if suspect //

2 Measure the commutator OD. and the depth of undercud
Repair or replace 1t if the service limt 15 exceeded. Also

check the commutaior ﬂgmd: surface :I'_ur dirtiness and 3. Check for insulanion between the positive brush holder
fm%'hﬂfﬂ If rough. polish the commutator with fine and holder base. If poorly insulated. replace the hoider
crocus cloth. assembly. Also check the brush holders for proper staking

Commutater Qutside Dizmeter
Standard  1.523 in (38.7 mm)
Laerant 40.029 in {-1.0 mm)
COMMUTATOR 0.0.
WESTERBEKE




STARTER MOTOR

1 Greasing Whenever the staner has been overhauled

Field Coil Inspection

. Check for insulation between one end (brush) of the
¢l ang yoke

2 Check for continuity between bath ends (hrushes)
of the coal

3. Check the poles and coil lor ughtness

STARTER ADJUSTMENT AND REASSEMBLY

ﬂmmm.mmm
starter flange and mounting surfaces, remove all oil,
oid painf, and rusi. Starter performance largely
depends on the quality of the wiring. Use wire of suffi-
cient sire and grade between the battery and starter
and fully tigiten to the terminal.

Reassemble the starter assembly in the reverse order of

disassembly, making sure of the following:

L. Pinion shart end play adjusiment. Set the end play (thrust
gap) o berween 0.5 w0 2 mm by inserung an adjusting
washer between the center bracket and the reduction gear

a. Fn the pimion shaft, redocoon gear washer and snap
nng 10 the center bracket

b. Measure end play by moving the pimson shafi in the
axial direction. If the end play exceeds 0.5 mm,
mirease the number of adjusting washers mserted

apply srease 1o the followmg pars

a. Armature shaft gear and reduction =car
b. All beanngs

c. Beanng shati washers and snap rings
d. Bearing sleeves

e. Pimon

L Shding poruon of lever

Ar.m Never smear the starter fitting surface,
terminals, brushes, or commutator with grease.

3. Affier reassembly, check by conducuny a no-load
test azain

g Fif
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OIL PRESSURE SWITCH/OIL PRESSURE

OIL PRESSURE SWITCH/SENDER
When performing an engine overhaul. replace the oil pres-
sure switch and the ol pressure sender.

When installing the new parts apply a teflon sealant to the
threaded ends being careful not to close off the oil hole in the
sender

Dil Preszore Sender and Switch Torgue 9 - 13 0-0 (1.2 - 1.5 m-ig)

AMHmm-nmmuﬁ
ers, vise grips or pipe wrenches on the oil pressure
switch. Use the correct socket which is available from
Snap-On, Proto, New Britain and others. Damage to the
switch will cause oil leaks and/or switch failure.

To iest the oil pressure. remove the o1l pressure sender. then
install a mechanical ol pressure gauge in it's place. Aficr
warming up the engine, set the engine speed at 1800 rpm and
read the o1l pressure gauge.

Qil Pressure 35 - 55 ihin' (2.5 - 1.8 kgiem')

LOW DIL PRESSURE

A gradual los=x of ol pressure usually mdicates 3 wom bear-
ngs. A rapsd loss of oul pressure indicates a specific beanng
failure. For addinonal mformation on low il pressure read-
ings. see the ENGINE TRUUBLESHOOTING chan

& Generalors
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ENGINE ADJUSTMENTS

GENERATOR FREQUENCY ADJUSTMENT (HERTZ)

Once the diesel generator set has been placed in operation,

there may be adjustments required for engine speed (Herz)

during the engine’s break-in pentod (first 50 hours) or afier
thas penod. A po-load voltage adjustment may also be
required in conjunction with the engine’s speed adjustment.

These are not warrantable adjustments as they relate to nor-

mal break-n and maintenance.

Frequency 15 a direct result of engine/generator speed. as

mdicated by the following:

When the generator is run at 1800 rpm, the AC voltage

output frequency is 60 Hertz.

When the generator is run at 1500 rpm, the AC voltage

output frequency is 30 Hertz.

Therefore 1o change the generator’s frequency, the engine

speed rmust be changed. To accomplish the fraguency change,

perform the following:

L. With the engine stopped. connect the AC output leads to
the AC iormunal block m accordance with the AC voltage
connechons dizgram specified for vour generator set. and
change the Hertz circuit connecuon to the capacitor.

These connections are shown m the GENERATOR sec-
ton of this manal

AEMmmhmm
certain that everyone is clear of moving parts! Keep
away from pulleys and befts during test procedures.

1+

Stan the engine and adjust the engme’s speed to obiain
the frequency corresponding to the voltage selected by
adjusting the stop bolts and posinoning the throttle arm
against thess stop bolts to either increase or decrease
engine no-load speed to adjust the Herrz produced.

3. To amve at the appropriate frequency, sither monitor the

speed of the engine/generator with a tachometer, or mon- f‘ﬂm

itor the frequency with a frequency meter. the lamer
method being the more precise of the two.

FUEL RUN SOLENOID

The fuel run solenoid is mounted in a threaded hole on the
engine's block just aft of and below the engme’s fuel injec-
uon pumgp. Proceed as follows when mnstalling a replacement
or new fuel run solenoid

1. Visual access 1o the fuel impecuon pump’s fuel rack is

needed To obtain this, remove the small square side

cover and gasket just below the fuel injection pump.

Thread the locknut onto the soléncid and then apply a

small amount of Teflon s=alant to the threads on the

solenoid,

3. Thread the solenoid into the hole oo the engine and
observe the solenoid plunger through the cover openme.
Allow the plunger o contact the fue! rack and move fully
into the injection pump. Do not thread further so as w
push the plunger into the solenoid.

4. Back the solencid out 1/4 - 172 of a umn and secure itin
position with the Tocknut. -

Locimot Torgue Valoe  28.9 - 35.2 fi-4h (4.0 - 5.0 m-kg}

5. Properly connect the three electrical leads from the sole-
noid. Two of the connections plug into the engine hamess
and the third grounds 1o the engine block at an adjacent
mboard threaded hole wath an §mm bolt

6. Resssemble the cover and gasket and test run the unit. Make
certam thet the wet stops when the solenod is de-enerzized

I«

‘N'n.

| e
Stroke
0.3937 = 0.019 i

{10 = 0.5 mm)

FUEL RUN SOLENOID



ENGINE ADJUSTMENTS

VALVE CLEARANCE ADJUSTMENT

MOTE: Reiorgue the cviinder head bolts before adjusting the
engine s vaives. See TORQUING THE CYLINDER HEAD
BOLTS

A\ WARNING: Adjust the vaive clearance when the
engine is cold. Valves are adjusted by cylinder in the fir-
ing order of the engine. Tighten the cylinder bead bolts
to the specified torgue before adjusting the valves.

Pull off the air breather pipe from the rocker cover and take
off the rocker cover bolts and the rocker cover to expose the
rocker shaft and valve assembly.

Remove the glow plugs from cach of the cylinders 1o enable
the crankshait 10 be easily rotated by hand 1o position each
cyvhinder for valve adjustment.

Valves are adjusted with the cvlinder in the piston being
adjusted at Top Dead Center (TDC) of s compression
siroke. Each cylinder is adjusied following the engine’s finng
order (1-3-2 for WESTERBEKE three cylinder engines).
Valve adjustment beginning with cylinder #1. Rotaie the
crankshaft slowly and observe the operation of the valves for
cylinder #1. Watch for the intake valve to open indicating the
pision is on it’s intake stroke (the piston is moving down in
the cylinder). Continue to rotate the crankshafi siowly and
look for the intake valve 1o close. This indicates the piston is
now starting it's compression stroke (the pision is moving up
in the cylinder towards TDC).

Align the TDC mark on the crankshaft front pulley with the
uming marker on the front gear case cover when positioning
the #1 Piston at TDC of u's compression stroke. Confirm thus
by rotating the crankshaft 20 degrees before
and after this point and the two valves for the #1 cylinder
should not move.

Adjust the valves in #1 cylinder for both intake and exhaust
Proceed 1o the next cylinder in the finng order.

Rotate the crankshafi 240 degrees in the normal direction of
rotation and adjust the next cylinder’s valves in the finng
order. Rotaie the crankshaft another 240 degrees and adjust
the valves of the next cylinder in the finng order.
Adjust each valve's clearance by inserting a 0.010mn
{0.25mm) feeler gauge between the rocker arm and the valve
stem. Make sure to adjust all valves while the engine 15 cold,

Re-install the glow plugs (use anti-se1ze compound on the
threads) and assembile the rocker cover and rocker cover
boits. See TIGHTENING TORQUE SCHEDULE in ths
mianual.

ENGINE COMPRESSION

Check the compression pressure. To do thus warm the engine.
remove all fuel myectors, or glow plugs. disconnect the fuel
shut-off solenoid wire. and mstall a2 compression adapeer in
the mjector hole or glow plug hole. Connect a compression
tesier on the adapter and crank the engine with the staner
motnr until the pressure reaches 2 maximum value Repeat
thus process for each cylinder. Look for cylinders wath dra-
mancally (at least 20%) lower compression than the average
of the others. pressure should not differ by
maore than 355 psa (2.5 kg/cm®) at 280 rpm.

Standard compression pressore 338 [hin’ at 280 rpm (28.0 kg'om)
1If 2 weak cyhnder 1s flanked by healthy cylinder. the problem
is either valve or piston related Check the valve clearances
for the weak cylinder, adjust as needed and test again. If the
cylinder s sull low, apply a small amount of oil mnto the
cylinder 10 seal the nngs and repeat the 125t If compression
comes up - the nngs are faulty.
Abnormally high readings on all cylinders indicates heavy
carbon accumulations, a condition that might be
accompanied by high pressures and noise.

NOTE: In case of severe vibrations and detonation notse, the
cause may be fuel injector problems, see FUEL INJEC-
TORS. Poor fuel quality, contaminates and loss of positive
Juel pressure to the injection pump will resull in injecior
faults.

When re-installing the glow plugs use anti-seize compound

O] PRSTREEE



ALTERNATOR TESTING

NOTE: The 5.0KW BCD generator is not equipped with an
alternator Charging is accomplished by a banery charger
that 15 an integral part of the 5.0K'w generator.

-

The charging system consists of an alternator with a voltage
regulator, an engine DC wiring hamess. 2 mounted DC cir-
cuit breaker and a battery with connecting cables. Because of
the use of integrated circuats (IC's) the electronic voltage reg-
ufator 15 very compact and 15 mounted internally or on the
back of the aliemator.

3

A\ WARNING: 4 failed alternator can become very
hot. Do not touch until the alternator has cooled down.

Thus troubleshooting section is to determune if a problem
exists with the charging circuit or with the alternator. If it 15
determined that the alterator or voltage regulator is bad, it is
best to have a qualified technician check it out

The alternator charging circuit charges the starting batery
and the service battery. An isolator with a diode, a solenoed,
or a battery selector switch is usually mounted in the circunt
to isolate the batteries so the service battery is not discharged
along wath the service banery. If the alternator is charging the
starting banery but not the service battery, the problem s in the

A\ WARNING: Before starting the engine make certain
that everyone is clear of moving parts! Keep away from
sheaves and belts during test procedures.

A\ WARNING: Muttimeters and DC Circuits:

DC and AC circuits are often mized together in marine
applications. Always disconnect shore power cords,
isolate DC and AC converters and shut down generators
betore performing DC testing. No AC tests should be
made without proper knowledge of AC circuils.

Testing the Alternator

Start the Engine

After 2 few mimites of running measure the starung hai-
tery voltage at the battery terminals using a mult-meter
set on DC volis

The voltase should be mcreasing toward 14 volts. If it s
the alternator is working Tum to Swep 4

If the starting battery voltage remains around 12 volis
after the engine 15 started and run for a few munutes, a
problem exists with the alternator or the charging circuit
a Tumn off the engine. Inspect all wiring and connections
Ensure that the battery termnals and the engine ground

connections are Gght and clean

Amnmn—pumm
charging circoit, never shut off the engine battery
switch when the engine is running!

b I 2 battery selector switch is m the chargmg Circuit,
ensure that it is on the correct seting.

¢. Tumn on the tenition swiich, but do not stan the engine

d. Check the battery voltage. If your battery s m good
conditon the reading should be 12 10 13 volis




ALTERNATOR TESTING

€. Now check the voltage between the alternator output Alternator is Working

termunal (B+) and ground. [f the cirowt 1s good, the
2 4. Check the voltage of the service battery. Thus battery
voltage at the alternator should be the same as the bat- should have a voltage between 13 and 14 volts when the

t=ry. o if an isolator is in the cucuit the altemator volt- engine = rmmming. If not. there is a problem in the service

age will be zevo. If not. a problem exrsts in the circut bemery chasgia T

; g circust. Troubleshoot the service battery
mwﬂﬂmm&mﬁdlh charging circuit by checkung the winng and connections.
connecuons - look for an opening in the charging cir- the solenoid, isolator, bantery swatch and the battery itsell

L Start the engine agam. Check the voltage between the
alternator output and ground.
The voltage reading for a properly operaung altemator
should be between 13.5 and 14.5 volts. If your altema-
tor is over- or under-charging. have it repasred at a reli-

able service shop.

WUTE: Bcfore removin the alierncior for repir. wie A CAUTION: When performing tests on the atterator
a voltmeter to ensure that 12 excitation i charging circuit do not use 3 voltage tester (i.e.
present at the EXC terminal {f the previous test mm::mm?i-mmﬁ
showed only battery voliage at the B output terminal

If 12 volts are not present at the EXC termnal, trace
When rebuilding the eagine. The aliemator should be cleaned
and inspected. The housing can be wiped off with a solvent
and the alternator terminal studs should be cleaned with a
wire brush. Make certain those studs are ught. Also clean the
wiring connections that connect to the winng hamess.

Turn the rotor pulley by hand |t should tum smoothiy
on when the altemnator was last serviced. the

brushes may nesd replacing. If the alternator 1s at all suspect.
send it 1o a service shop for testing and overhaul,

O WESTEREEE.



7.6KW GENERATOR
WIRING DIAGRAM #039284
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7.6KW GENERATOR
WIRING SCHEMATIC #039284
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5.0KW GENERATOR
WIRING DIAGRAM 7038124




5.0KW GENERATOR
WIRING SCHEMATIC #0381
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GENERATOR INFORMATION

USE OF ELECTRIC MOTORS

The power required 10 stan an electnc motor is considerably
more than 15 required to keep i runming afier o 1s staned.
Some motors require much more current 1o start them than
others. Split-phase (AC) motors require more current (o start.
under similar circumstances, than other types. They are com-
monly used on easy-starting loads, such as washing
machines, or where loads are applied afier the motor is
started, such as small power tocls. Because they require 5 10
7 umes as much current to start as to run, their use should be
avoided. whenever possible, 1if the electric motor is 1o be dn-
ven by a small generator. Capacitor and repulsion-induction
moiors require from 2 10 4 umes as much current to start as
to run. The current required to start any motor vanes with the
load connecied to it An elecinc moter connecied (o an arr
compressor, for example, will require more current than a
motor 10 which no load is connected.

In general the current reguired 1o start 115-Volt motors connectad
to medium starting loads will be approomately as follows:

MOTOR SITE ANFS FOR AMIPS FOR

(HP) RUNNING STARTING

[AMPERES) [AMIPERES]
15 3z Gdl224
14 45 922
13 52 104 1o 728
12 72 14410 292*
k1T 10.2 N4m4a08

1 13 261052

*NOTE: /n the above table the maumum Amps for Starung is
more for some small motors than for larger ones. The reason
Jor this is that the hardest siarring rypes (splis-phase) are not
made in larger sizes.

Because the heavy surge of current needed for starting
motors is required for only an mstant, the generator will not
be damaged if it can bring the motor up to speed in a few
seconds. If difficulty is experienced in starung motors, wm
off all other electncal loads and. if possible, reduce the load
on the electric modtor.

Required Operating Speed

Run the generator first with no load applied, then at half the
generator’s capacity, and finally loaded 1o its full capacity as
indicted on the generator's data plate. The output voltage
should be checked periodically to ensure proper operation of
the generating plant and the appliances it supplies. If an AC
voltmeter or ampere meter is not installed 10 monitor voltage
and load. check it with a portable meter and amp probe.
WOTE: When the vessel in which the peneraior is installed
contains AC eguipment of |20 volts enly, it s recommended
that the generator’'s AC terminal block be configured to pro-
vide ome 120 volt AC hot leg for the vessel's distribution
panel This will ensure pood motor starting response from the
gemeraior

Generator Frequency Adjustment

Freguency 1= a2 direct resuli of engine/generator speed. as

indicated by the followmng:

B When the generaior is run at | 800 RPM, the AC voltaer
output frequency is 60 Herz

B When the generator ts run at 1500 RPM. the AC voliage
output frequency is 50 Henz

Therefore. to change the generator’s frequency, the genera-

tor’s drive engine’s speed must be changed. A reconfisuranon

of the AC output connections at the generator s also neces-

sary.

Generator Maintenance

B Mantaining reasonable cleanliness is important
Connections of terminal boards and recufiers may
become corroded, and insulation surfaces may stan con-
ducting if salts, dust, engine exhaust. carbon, eic. are
allowed 1o build up. Clogged ventilation openings may
capse excessive heating and reduced life of windings

B For unusually severe conditions, thin rusi-mhibating
petoleum-base coatings, should be sprayed or brushed
over all surfaces 1o reduce rusting and comosion. Typical
matenals suggested are Daubent Chemucal Co. “Non-
Rust AC-410" and Ashland “Tectyle 506" or equivalent.

W In addition to periodic cleaning, the generator should be
inspected for (a) tightness of all connections, (b) evidence
of overheated terminals and (c) loose or damaged wires

B The drive discs on single bearing generators should be
checked penodically if possible for ughtness of screws
and for any evidence of incipient cracking farlure. Discs
should not be allowed 10 become rusty because rust may
accelerate cracking. The bolts which fasten the drive disc
to the generator shaft must be hardened sieel SAE grade
8, identified by 6 radial marks, one at each of the 6 cor-
ners of the head

B The rear armature bearing is lubricated and sealed: no
mainiznance is required. However, if the bearing becomes
noisy or rough-sounding, have it replaced.

B Examine bearing at periodic intervals. No side movement
of shaft should be detected when force is applied. if side
motion is detectable, beanings are wearing or wear on
shaft of bearing socket outside bearing has occurred.
Repair must be made quickly or major components wall
rub and cause major damage o generator

CAT] pESTERone



7.6KW BT GENERATOR SINGLE PHASE

DESCRIPTION

Thuz generator 15 a four-pole. brushless. self-excited generator
whach requwes only the dnving force of the engine 10 pro-
duce AC output. The copper and laminaied iron in the exciter
stalor are responsible for the self-exciung feature of this gen-
erator. The magnetic field produced causes an AC voltage o
be nduced into the related exciter rotor windings during rota-
uonDiodes located in the exciter rotor rectify this voltage o
DC and supply 1t to the windings of the rotating field. Thus
creates an elecoomagnetic field which rotates through the
windings of the main stator. inducing an AC voltage whach is
supplied to = load. A step down wansformer is connected in
parallel w the AC output of the main stator. An AC volage is
produced in the auxiliary windings of the vansformer and the
main stator and is, in twn. supplied w a full-wave bridge rec-
tifier. The rectifier produces a DC voltape 1o funther excie
the exciter stator windings, enabling the generator 1o produce
a rated AC output.

Circuit Breaker

A circuil breaker 15 installed on all WESTERBEKE eenera-
tors, This circuit breaker will automantcally disconnect gener-
ator power in case of an efectncal overload. The cirowit
breaker can be manually shut off when servicing the genera-
tor 10 ensure no AC power 1= comung from the generstor 10
the vessel.

NOTE: This cercuit breaker is available as a WESTERBEKE
add-on kit for earlier model genercnions, contoct your
WESTERBEKE dealer,

INTERMAL WIRING FOR
12 STUD BT GENERATOR
e T - JEF e T =1 AC
1 6 1 3 D o1
A, 7T B! = =i
+ ¥ _ B & ) 9 ! s M
: : | P | 3 %
8 1 1 i
4 W3 | : 4 2
' Dt R ) 111 2 ; 7
i | —— 7
- 2 I ! I o
I ] 3
-SSR e | 1‘: poex g ©
l—{-_...-..._.._._.’g e e ., [ SRR | @
G = I WHT/GREEN s
=
orance +[ -l BLack o, | 4
oc |} o
GREEN o= = YELLOW

A, EXCITER STATOR WINDING
A - | Exciter Stator Windings

EXCITER ROTOR and FTELD
L. Auxilizry Windings (A -B - C)
2 Diodes (6)

3. Rotaung Field Windings

4. Pozi Resistor

MAIN STATOR

1. Main Stator Windings

2. Main Stator Windings

3. Mam Stator Auxiliary Windings

D. COMPOUND TRANSFORMER

1. Compound Transformer Windings

2 Compound Transformer Windings

3. Compound Transformer Auxiliary Windings
Resistance readings and voltage checks can be accessad
easily for the components in the exciter circunt A. G. C-3 and
D-3 by locating the color coded wires at the connection
points shown on the above schematic. When checking
winding resistance values be sure to lift both of the
component’s electnical connections

G. BRIDGE RECTIFIER
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7.6KW BT GENERATOR TROUBLESHOOTING

The following woubleshooung chant 1s designed to give
insight into problems which may be encountered wath the BT
brushless gencrators operaung on compound transformer reg-
ulaton. Owing 0 the simplicity of the equipment and con-
trols. troubleshooting 1s relatively asy, once the relanonshup
between cause and effect 1s undersiood. Most potental prob-
lems are covered in the text of this puide: however should an
omission or an emror be found, we would greatly appreciate
your notifying us of 1.

Keep in mind that a basic fundamental knowledge of electnic-
iy 1s required for this roubleshooting, and always remember
that lethal voltages are present in the circuitry: therefore,
exireme caution is essential when troubleshootng a genera-
lor

Only a few basic wols are necessary for diagnosis and repaur
These are hand tools: an amp probe and a quality volt-obmm-
meier capabie of reading less than one ohm due 10 the preci-
sion required m reading component winding resistances.
Before att=mpiing any repairs. get a clear an explanaticn of
the problem as possible. preferably from an mdmvidual wit-
nessing the problem. In some cases. this may bning w hght 2
problem winch is related to the method of operation rather
than equipment fault. Bring basic repair tools with you on the
imual np to the problem equipment. such as: diodes and
bridge rectifier. so that if the problem should be found in one

of these easily replaceable pans, the problem can be reme-
died earlv and efficiently.

3 Shoried Posi-resisior

Proklem Probable Cagse Verification/Remedy
Fagh voitage (125 - 135 voits) 2t L wil: | 1. Generators engane speed (rom) hogh 2t AL | 1. Check N speed and adgus! NL vollage.
cormect voltage when loadsd
(115 - 120 volts).
High voltage & N/L ang FL 1. Generytory engmne speed (mm) hugh. 1. Check N°L rom and adsust ML voltage

2. Short n compound tansiommer apaliary | 2. Check confmpsty and connectons of D-3 wanomngs
windings 0-1
Low voltage (0 - 5 volts) & N/L wath 1. Mz stator wndings shorted C-1, C-2. 1. Check continudy and ressiance vaiues of C-1, £-2 wcings
growkng noise from generalor and loss of and connactions.
engine speed when load s applied. z.wmmm 2. Check continusty and resstance values of 0-1. D-2 windings
1,

Tmﬁmmﬂmn 1. Generators endine speed s Siow 1. Adiust the engine’s speed and adjust NL voitags
= 0 volts af

2. Short in the main stalor windings or
transtormer

2. Check the diodes a5 shown in they manual
3 Test Posi-ressior

Low voitage (10 - 20 voits] af N/ when
i02d & appeed. velGge drops.

2. Brige recafier defectve.

1. Diodesis) m rolating exciter (B-2) shored. | 1. Check B-1 and B-2 m the rotating exciler & expiamned 0

3. Aoiary wangings B-1 shorieg
4. Mooy wdengs 0-3 andor C-3 apen.

s sechon
2. Foliow st procedure for e bndge rectifer
3. Checik e confinusly ang MESSIInce values
4. Check the contmudy 3nd resistance valves of wangings and

COMMECions
Voltage cormect at AL butnot & FLwatn | 1. Generator overiced. 1. Monstor the icad.
losz of engne rpm (hertz)
2. RoGtng diode tading. 2. Check the dinde.
3. Generator's enging speed s Iow. 3. Chetk the slectromic govemnor operahion
4. Low powe: load factor 4. Check e Iype of load appled. Consider use of apliona!
reguiator boand.
Unsiabie voltage 1. Engine’s rpm fuckating. 1. Check the engine operabon and the fuel sysam
See ENGINE ADUUSTMENTS

Low voitage 2t N/L ang L (50 - TO volls]. | 1. Exooter stator wngings (A) are open.

1. Check the continuity and ressstance values of e windings.

2. Ganaciors engune SDeed (rpm) o 100 low. | Z. Check the WL rom and adpus? the N voitage Dnttnlz:msl

the sngane’s MMM
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7.6KW BT GENERATOR SINGLE PHASE
NO-LOAD VOLTAGE ADJUSTMENT

. Volage adjustment is made with the generator regulation
being governed by the compound transformer.

Operate the generator, apply 2 moderate load momentar-
ily and remove it. Note the voltage output from the gen-
erator’s 120 volt leg(S) (230 volt 50 hertz). The no-load
voitage should be between 121 - 124 volis a1 61.5 - 62
beriz (234 - 238 volts at 51.5 - 52 herz)

WOTE: The no-load voliage should be adjusted 1o the volr-
age produced by the generator once storted and o
momertary load should be applied 1o excite the rrans-
Jformer and then removed. The voltage produced by the
generator after this momentary load is removed s no-
load voltage

To raise or lower the voltage, shums of varying thickness
(non-conductive matenal) are placed or removed from
under the steel laminated bar on top of the compound
transformer. The material used for shumming should not
sofien at temperatures m the 176 F (B0® C) range. A
small reduction in no-load voltage (1 10 3 volts) can

c. Afier the no-load heriz adjustment s made, the no-load

voltage may need to be readjusted In most cases. of the
generator was producing the correct no-load voltage at
the previous hertz sstting. it would be correct at the

changed hertz seting.

In the eveni it needs adjustment. adjust the shum thack-
ness under the laminated steel bar of the transformer

60 hertzz  no-load voltage, 121 - 124 volis

50 herz:  po-load voltagse. 234 - 238 vols

d. Load the generator 1o the rated amperage output corre-

sponding to the herz speed of the generator

Rated Loaded Speed

60 herz: Ioaded speed, 58.5 - 59.0 henz

30 bertz loaded speed. 48.5 - 49.0 heriz

Maximum voltage drop acoeptable a1 full rated output

{amps)
60 herz 08 - 110 volts
50 henz 215 220 volts

Should the voltage drop below the proper rate, loaded
exciation can be mcreased to raise this voitage by
repositioning the connecton on the Voltage Connection

Terminal.
TERMINAL BLOCK WIRING CONNECTIONS
Winding Connections Mesded To Obtain The Proper Voltage and Freguency

sometimes be accomplished by gently tapping the top of
the laminated steel bar 10 reduce the gap berween the

Generator Frequency I_SUL.JEEHEE_._IEﬂ Rt M']t
L Frequency is a direct result of engine/generator speed: " —r RSN
1800 rpm = 60 hertz; 1500 rpm = 50 hertz. “Wa; P nrm'fn
2. To change generator frequency follow the steps below. " P e e, L B N 2OVSOR
a. Configure the AC terminal block for the desired volt- ]
age frequency as shown below. Ensure that the case TR T T
ground wire 1s connected o the correct terminal block = S, u
neutral ground stud. & $ 44 s L

WOTE: The white/green ground wire may be removed in 1 2
those installanions where the AC circuir has a separate

neutral and ground circuit. This will prevent the unit "
Jfrom being a ground source in the vessel

b. Start the engine, monitor voltage and adjust engine no-
load speed. Adpust the throttle arm or the throttle stop
screw to produce engine speed desired.
60hez nmoload speed.  61.5- 62.0 herz.
S0hertz: noloadspeed. 515-520herz

11 7
vy s"E"_‘.'

120V 60 Hx

i—-l.‘l

The tame ground wes myst oc—D o oD
e &

rom 115 vols and 110220 & & & 8
é

o

O

wolts 50 hertr 10 230 vois
50 hery From maleng con-
mechons to Bie AL e
boo, wse el s for W L
15 mch suds Tt wil
ool mult-sirand copper
wars 5w for T amperage
raing from the hot ead con
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green stnp. 1 connects.
Eetween e neytral Shud
1 e gererator frame

8
é

ou I1




7.6KW BT GENERATOR SINGLE PHASE

fault with the mam swator windmgs C-1 and C-2 andior
the compound transformer windings D-| and D-2. Other
failed components that can produce this same no-voltage
outpnt are the posi-resistor in the exciter rotor and four or
more failed diodes m the exciter rotor.

{: WESTERBEKE
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INTERNAL WIRING FOR
12 STUD BT GEMERATOR
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RESIDUAL VOLTAGE CHECK a. Apply 12 volmlﬁ excitation to the exciter siator wind-
T o INgs 35 exp in paragraph 1. A fault in the mam
e et stator and/or compound transformer windmgs such as a
NOTE: The amount of no-load voliage produced by the short will cause the generator engine 1o load down and
generator can be an indicator of where in the generator the shoned windings 1o evenally produce smoke as
the probiem/faull may lie the excitation is contimued.
This voltage is the AC voltage produced by the generator - Voltage output greater than residual and less than the
from magnetism in the exciter stator field. This voltage is rated output indicates a fault in the excuer rowor/field B-1.
measured between the AC neutral and hot leg{s} with no- B-2. B-3. Excitation of the generator as explained m
load on the generator running at its hertz. paragraph 2 should produce a parual nse i voltage out-
The eessnce al wosiual voltape 8- Tdication that e put and, when removed. the voltage will retum 1o the
following generator components are OK: axigmal low oug.
L. Exciter Rofor (B-1a, b, & ¢) & (B-2)
2. Rowating Feld (B-3)
3. Mam Stator (C-1 & C-2)
4. Compound Transformer (D-1 & D-2)
The fault lies in one or more of the following compo-
nents in the exciter circuit:
A. Exciter Stator (A-1)
B. Brnidge Rectifier (G)
C. Mam Stator Auxiliary Windings (C-3)
D. Compound Transformer Auxiliary Winding (D-3)
2. Twelve (12) volts DC excitation of the exciter stator
windings should cause the generator 1o produce between
125 - 135 volis AC berween each hot lead and the neu-
ral. (Twelve volts DC = applied berween the hified (+)
and (-} leads of the bndge rectifier, + o + and — 10 -}
Correct voltage produced with rwelve volis DC excitanon
indicates the fault 15 m one or more of the above listed
B, D or E_ If the generator does not produce
125 - 135 vols AC, then mclode A and C.
1, The ah=ence of any voltage from the generator indicates a

NOTE: Current model bridge
rectifiers are configured
differentiy, but + and - are
siill located af the corners.



7.6KW BT GENERATOR SINGLE PHASE

Testing The Bridge Rectifier
For Faults With An Ohmmeter
{Meter used: Simpson 260)

The bndge rectifier is supplied AC voltage from the auxiliary

windings mn the generator stator {C-3) and the compound

mansiormer (D-31. The AC voliage measured across the AC

termunals of the recufier duning engine operaton 15 as fol-
lows:

120 Volts 120240
NA. FL NAL FL
11 =21 volts AC 1121 volis AC

Diodes in the rectifier conven this AC voltage 1o DC and

supply if to the windings of the exciter stator o induce a ficld

through whach the exciter rotor revolves. The DC voltage

measured across the (+) and (=) termunals of the bndge recu-

fier duning engine operation is as follows:

120 Volts 1207240
NLFL NL FL
B-17wolsAC 8- 17 voits AC

Failure of the bndge rectifier will result in a weak field being
produced by the exciter stator windings. A weak field is pre-
sent, due to the magnetism in the exciter stator, which will
cause the generator to produce residual voltage.

r X

Set the ohmmeter scale on RX1 i+ DC) and set the
ne=dle 0 zev0

Connect the positive (+) lead from the ochmmetzr to point
#3. Taking the chmmeter's negairve (—} lead. momentar-
ily contact poents #1. #2, #3, and #5. The chmmeter
should resister nc deflection for any of the points
touched.

Remove theposiive (+) lead from point #4 and connect
the negative () lead 0 posnt #2 and, with the positive (=)
lead. momentaniy wouch ponts #1, #2. and #3. The ohm-
meter's peedle should deflect when each point 15 touched.
showing a passage of meter volage through the diodes in
the rectifier.

Leaving the negative (-) chmmeter lead on point #4,
touch point #5 with the positive (+) lead. No deflection of
the needie should occur.

Place the positive (+) lead of the ohmmeter on point #1
and the negative () lead on point #3. The chmmeter
should not register any deflection of the needle (no
deflection indicates mfinite resistance). Reverse these
connections and the chmmeter should again register no
deflection.

If the rectifier fails any of the previous tests (1 -4) it 15
defective and should be replaced.

NOTE: Different siyle/mode! meters may produce opposite
results from the above tesis

CSAT] WESTERBENE.
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7.6KW BT GENERATOR SINGLE PHASE

EXCITER ROTOR/FIELD

Auxiliary windings group a, b and c. Locate the three ter-
minal points on the exciter rotor for these auxiliary winding
groups. Position the exciter rotor as shown in the illustratnon
and count off the porcelan knobs from the 12 o’clock pomt
erther left or nght 1o locate termnal points 2. band
Measure the resistance value between the pairs of terminal
pomnts A & B. B & C, and C & A. There 1s no need to unsol-
der these connections unless a faulty resding appears. If this
occurs, unsolder and verify the winding fault There should
be no continuity found between any of the three terminal
points and the rotor shaft/case ground

Auzifiary Windings  1.0- 1.2 Ohms

RED & WHITE

Rotating Field Windings. Refer to the illustration above of
the exciter rotor. The field winding connections are noted as
the (+) and [-) connections of the red & white stnped wires.
Measure the resistance value with your olummeter between
these two connection points. These connecuons need not be
unsoidered unless a faulty reading appears. If this occurs
unsolder the connection and verify the resistance reading.
With these connections lifted, there should be no continuity
1o the rotor shaft. This would indicate 2 shor to ground with
these ficld windings.

Diodes. Six diodes are mounted on the exciter rotor; they rec-

tify the AC voltage produced by the three groups of auxihary
windings to DC voltages and supply this DC voltage 1o the
rotating ficld windings.

RESISTANCE VALUE

11 OHMS THROUGH THE IODE
—11 0HMS

e — = ——
BLOCKING

INFINITE

The diodes can be easily checked n place wath the use of 2
common awtomnotive 1 2-vaolt high beam headlight bulb. some
jumper leads and the generator’s 12 volt startmg battery

A short or an open in a diode can casily be found wath the

above without having 1o unsolder and solate cach diode to
check it with an chmmeter.

NOTE: Attempting to check diodes tn place with an ohmmeter
will give erroneous readings on the dipdes due 1o the -
iary winding's connections.

When leads are put across the diods, as illustrated, voliage
passes through the diode allowing the headlight to glow brghily,

Reverse the leads across the diode. The diode should block
voltage passing through it. and the headlight should not glow,
or it may glow famitly.

HIGH BEAM 12 VOLT BULB
DOES NOT GLOWAS VERY FAINT

a. Should the bulb not glow with leads connected in both
directions, the diode s open internally.

b. Should the bulb glow with leads connected i both
direcuons, the diode 15 shorted miemally.

In both a and b above, the diode should be replaced.
Check the resistance values of the rotating field windings
and the miegrity of the resistors connected betwesn the
field windings.
Rotating Field Windings 7.0-8.0 ohm. (Reading taken
between the two red & white wires connected to the (+) and
{—) terminals of the exciter rotor as shown m the illustration. |
Posi-resistor. (Infinite readings between both vellow leads
lifted from the {+) and {—) terminals on the exciter o) A
shorted posi-resistor will destroy the roating field and cause
the AC output voltage to drop (o zero.

WESTERBEKE

Engines & Generators
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7.6KW BT GENERATOR SINGLE PHASE

Main Stator Windings
1. Group#]. The resistance value 15 measured between the
lified lead #4 from the msulated termnal below the trans-
former and lead #6 fified from the AC termumal block. In
order 1o totally 1solate the siator windings of group #1,
fead #3 should be lifted from the termunal block.
Group #2 The resistance value is measured between the
lified lead #1 from the insulated termunal below the ans-
former and lead #3 fified from the AC terminal block. In
order to totally isolate the stator windings of group #2.
lead #2 should be lifted from the rermunal block.
Main Stator Windings 20 - 22 Ohms
3. Main Siator Auvilinry Windings are measured between
the double leads on the AC termunal of the bndge recu-
fier, unplugged from the recafier and the double lead cen-
wal prong connection of the regulator plug.
Main Stator Auxiliary Windings 1.5 - 1.8 Ohms

NOTE: No continuity showuld be found between either of
these winding groups or to the generator case.

Compound Transformer

Group 1 measured between Lead #10 at the AC terminal
block and Lzad &4 at the junction box. Lift both leads along
with lead #5 ai the terminal block.

Group 2 measured between Lead #8 at the AC rermunal
block and Lzad #4 &t the junction block. Lift both leads
along with fead #7 at the termunal block.

Compeomnd Transinrmes Windings 0.019 - 0.021 Ohms

I+

A three connecnion voltage connecuon terminal was added 10
this circuit located just below the AC termunal block a1 the
lower lefi. Isclate the three numbered #1. #2, and £3 red and
white-stnped wires coming onic each of the three termmals
Lift the black and wiite-stniped leads and the green and
white-siriped leads off of their connections on the AC termi-
nal block. Measure the resistance value between the #1 red
lead lifted from the terminal stip and the black and white
striped lead lified from the AC terminal biock

Transformer Auxiligry Windings £.0- 4.5 Ohms

VOLTAGE CONNECTION TERMINAL

The addition of the three connection termunal s for the
increase or decrease of full-load voltage cutpur. Shouoid full-
load voliage fall below 108 volis, selecting a hugher number
termunal strp Jead to connect the lead {red or red and whits)
will supply a higher AC voltage to the exciter cirmmt during
full-load conditions, bnnging the output veliage of the gener-
ator up.

No-load voltzge should be properly adjusted by shimmmsg
the compound tansformer: 121 - 124 volis at 61.5-62.0
heniz. The above should not be used as a means of compen-
sating for incorrecily adjustng the generator's no-load voli-
age.

NOTE: For engine speedhertz adjustment, see ENGINE
ADJUSTMENTS in this manual.




7.6 KW BT SHORE POWER TRANSFER SWITCH CONNECTIONS

If the installer connects share power 1o the vessel's AC cir- 230 Volt/50 Hertz Two Wire Configuration
G D amist e donac by imeats of the SHORE PGWEE"I Nouce the reposiuoning of the white ground fead on the ter-
OFF/SHIPS GEN. Set the transfer switch shown in the dia- E = e L
munal block o the oseneralor case.
grams to the OFF posinon. This switch prevents simultane- =

ous connection of shore power 1o generator oulput.

A\ cAUTION: Damage to the generator can result it
utility shore power and generator outpet are connected
at the same time. This type of generatfor damage is not
covered onder the warranty; it is the instzller’s respon-
sibility o make sure all AC connections are correct.

A\ CAUTION: Heavy motor leads should be shut off o =
before switching shore power to generator power or
vice-versa because voltage surges induced by switch- = % mmsm
ing with heavy AC loads on the vessel being operated . = I e .
may cause damage to the exciter circoit components in g i -0 O L
the generator. 9 O
S | sHIP'S
= LOAD
Shore Power Connections (60 Hertz)
Ship Io Share Switch (3 Pole) £y
GENERATOR ) .l
weiez M.‘,@ " -
i l -
:' i ! |
2 @ | ! -f_ SHORE = GRoUND
= o @ & L N = GROUND
El |1 SHORE POWER
g | 110V SOHz
15 R - |
L2
: La—
: —
] i
-
| B e
P8+
52 51 W
SHORE POWER

NDTE: Diggram shows connections
for a two-wire, 20 volt system. Fora
three-wire svstem, use the dotted lines
for the other kot leg.

I:?_ WESTERBEKE
Engines & Generators
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SPECIFICATIONS - 7.6KW BTD GENERATOR

ELECTRICAL SYSTEM

Engsne Type Dhesel, four-cycie, tree-cyinder, fresh | Sarung Bamany 12-Violt, (-} negatees ground i
-amr{nm%rmfxmu\::. | Bamery Capacay 400 - 600 Cald Crandang Amps (CCA)
Ht._:lm BT - - | DC Charping Afternator 1 Amp raled. beft drwen
| P— e "E:m | | Sanmer 12-Volt, reduction gear. 1.2 KW
:mm M'_; e | | Starmng A Gigw phus, Sheated Bype
‘ m“”"m& e -gal;ﬁr-,rm N || DC No-Loas Current 2 2% of rated Amgs
| w i ¥ | T r ) : : ; P i
| Pston Dsplacernen 5508 cubic wches [0 357 lters) - . sl = |
Firng Dross 1-3-2 COOLING SYSTEM
[Elm:ﬂu'ldﬁnm:ﬁr- Clocitanss, wisen viewed from the front | Genera Fresh watier-cooled biock, Themmastatcally-
| Compression Ratic 21 | | controfieq watn heat exchanger
| Dwnensans Heght 20 £ nches (5186 mm) l Operzbng Tempargture 170 - 190° F [77 - B8~ C)
. WS 16.0 mches (406 40 mm) | S e o) e
| Leagtty 27 5 mcnes {S18.6 mm) | Wy P Centriugal type, Ml ampeder
Weg 272 s (1233 kgs) Faw Water Pump Posive GsD@cement rubber mpeler
I SR ' pear-drrven
Fusi Consusnphion 0.7 US goh (.55 iph) ai Full Fated Dutput Raw Water Flow, 85 US gom (258 ipm) |
InChnamon %mmg - at 3500 pm before discharging nito exhaust stow) |
npoRy 24 (pot o ecend 30 me) System Cagacty 4 gis (379 fners)
Generator Power Take Off 30 Horsepower (maomum ) (tresh water |
TUNE-UP SPECIFICATIONS LUBRICATION SYSTEM
Compreson Presture 358 psi (28 igrom2) 22 280 rpm bt General Pressure led Sysi=m wilh exiemal ret! e
|l.mutnﬂum: e : 0 Fler Futl fiow [aper simesr Sfes-or hoe
Vave Timing intake Opens 17° BTDC Sumg Cagacy 12US g 300 Eers) [
Intake Closes 47" ABDC inot mciuding filter) plus fillericooler assembly
Exhaust Closss 13° ATDC fengee hot) .
. O Grage AP\ Specificabon CF or CE-4,
“TE"T If’Tis‘ SAE 30, 10W-30, 15W-40
wans intakE
Extaurst £5° AC GENERATOR (SINGLE PHASE)
Engme Spees 1800 rpm & Herz
' 1500 rpm 50 Hertz Genenyl - Segis Prase Brushiess, fourpole. revohang heid sesien |
lubncaled sngie bearng design
Engue weih Sohd state vollage reguiaior
Inpecior Pressure 1920+ 71 -0 psi (135 & 5- 0 kgiom2) Vorage - Singie Phase 120 or 120240 Vols - 60 Herz
Engne Tamng Stabic med - drop vaive method 230 Voits - 50 Heriz
0205 = 005 m BTDC | Vorage Reguizton +5% no load o bl e |
e |
: (volls AC] 7.6 KW - B0 Hertz {1800 rpm} |
Sendra MME’M'#M 120 Violts 156 Amps
Fusl No. 2 geessi od (cetane rating of 45 or hugher) 120/240 Voits 63 1315 Amps
Fuel ingechon Pump In-Ene plunger. Bosch fype &7 KW - 50 Hertz (1500 rpm)
Fuel injecnon Timing 0" TOC (Top Dead Center) 230 Volts 24 8 Amps
S -~ GENERATOR COOLING
Nezie Theotie wo= |
Fuel AT Spen-on type, full Row As Reguarements 200 ¢t {5.66 omm]
pepee Passc nitaie siencer 190 Hertz © 1000 rpm)
S Fiow 246 cim (B.557 cnm) Note Increase s supply 15% tor 50 Herm coerston & 1500 pm
(engme combrstan) Engne Combuston 24 & cdm (0,558 cmm)
A Reguerements
(B0 Herz & 1800 mm)

O] WESTFRRRE
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5.0KW BC GENERATOR SINGLE PHASE

DESCRIPTION Circuit Breaker

The BC generator s a brushless, self-excited generator wiuch A circunt breaker is instalfed on all single phase

requires only the driving force of the engine 1o produce an WESTERBEKE generators. This circuit breaker will auto-
AC output. The stator hooses two sets of windings; the mam matically disconnect generalor power in case of an elecincal
stator windings and ihe exciier windings. When the generator overicad. The circuitl breaker can be manually shut off when
15 stared, ressduzl magnetism in the four rotaging poles servicing the gensrator 1o ensure that no power 15 coming
mduces a current in the stator whach then generates an even mto the boal

larger current in the exciter windings. This mutual bmld up of
current in the four rotating poles and in the exciter windings
quickly reaches the saturation point of the capacitoris) and a

MOTE: This circuir breaker v availably as a WESTERBEKE
add-on kit for earlier model genermors: contact vour

regulated energy field is then maintained in the stator. At the WESTERBERE deaer
same ume, this regulated field produces a steady voltaee in 60 Hz - 3.0 KW Circuit Breaker Part Number 42738
the stator windings which can then be drawn off the genera- 350 Hz - 4.0 KW Circuir Bregker Parr Number 42704

tor’s AC terminals to operate AC equipment. The generator is
a single-phase, reconnectable 120 volt AC two-wire or
1200240 volt AC three-ware, at 60 hertz; or 110 volt AC two-
wire or 230 volt AC rwo-wire, at 50 herz. Refer o the
SPECIFICATIONS section of this manual for gensrator rat-
mngs. The generator’s data plate grves the voltage, current and
frequency rating of the generator. An AC wining decal is
affixed to the inside of the louvered cover at the generator
end. A diagram of the vanous AC voltage connections is pro-
vided on the decal. An Integral Controller (IC) is mounted
inside the generator and supplies a continuous DC charge 1o
the penerators starting bantery when the generator is runmng.
For more information see the INTEGRAL CONTROLLER
DC CHARGER section m this manual

A. ROTATING FIELD/AUXILIARY WINDINGS
WITH DIDDES.

B. MAIN STATOR WINDINGS.

C. EXCITER WINDINGSAND CAPACTTOR(S).

D. O BATTERY CHARGING CIRCUTT WITH
BRIDGE RECTIFIER AND INTEGRAL

D
GEMERATOR INTERNAL WIRING o e oy ey —1
SCHEMATIC WITH DC BATTERY i 1
CHARGING CIRCUIT = oc -
: AC + —— CURE |
LC
] BRIDGE INTEGRAL =
i & RECTIFIER CONTROLLER ~ |
1 1 L -
1 : ——— . —— — — —— — — ——— ———— —— ——. —— i —
! migoe ] |
1 ll i
! El |
1 ] =¥
1 1 =
Al ' =
i I
| i} §,| B
: i !
- H B
i DIDDE i ! |
1 LB |
I i} I
I i r ]
! I
| EE
l a!
1
I
]
]
1
|
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5.0KW BC GENERATOR TROUBLESHOOTING

The following woubleshooting chart is designed 1o give
insight into problems which may be encountered with the
smgle and dual capacitor BC brushless generators. Owing to
the simplicity of the equipment and controls, woubleshooting
is relatively easy, once the relationship berween cause and
effect is understood.

Keep in mind that a basic fundamental knowledge of electnic-
ity is requared for this roubleshooting, and always remember
that lethal voltases are present in the circuitry; therefore,
extreme caution is essential when troubleshooting a genera-
tor.

Omly a few basic tools are necessary for diagnosis and repair
These are hand tools: an amp probe and a quality volt-chm-
meter capable of reading less than one ohm due to the preci-
sion required 1n reading component winding resistances.

Before attempting any repairs, get a clear an explanation of
the problem as possible, preferably from an individual wit-
nessing the problem. In some cases, this may bnng 1o hght a
problem which is related to the method of eperation rather
than equipment fault.

Bring basic repair tools with vou on the mitial mp 1o the
problem equipment, such as: diodes and bnidge rectifier. so
that if the problem should be found m one of these easily
replaceable pants, the problem can be remedied early and
efficiently.

2. Fauity glecirical connecoas.
3. Engme speed S 100 show
4. Faulty exciier wanding.

Problem Prabable Cause VerificationRemedy
Mo AC Output af No Losd 1, Main stztor winding & open or shoried 1. Excite anit with 12 VOC. Check the tizior windings.
Residuzl voltage (4 - 6 Volisjat N 1. Faully capacitor: 1. Perform capacitor check

2. Check 2l siactncal connechions., ensure iney are clean & ght

3. Adwist angmne speed 1o comec! L her

4, Check winging resisiance daige.
Check windng resedus] vollzge culput

righ No Load voitags culpul 1. Engine speed & oo fast

Z. No load voitage tap at capacitor.

1. Adpst engne spesd 1o comect no kead heriz
2. Change tap i lower number

3. Oweripad on generstor

3. Wirong herz Bp. 3. Check to ensure comect herr @20 amached
Comect Mo Load voltags, volage drops 1. Faufty diode. 1. Ispiatz diodes and.check for shon
1o 60 - B0 volts when isad applhad
2. Poor governor reachion. Z. Check engine Spesd onder igad
Adpust or repair govemgr 25 nesded

3. Check fhe engine spesg
Mlonitor amperage draw with amprobe:

3. Generator rotor connechon
1o engine s lopse.

2. Unbalanced oad (120240 wired).

Correct No Load voltage, mgh voltzge 1. Engine speed & oo fast 1. Check engine Speed. Adust or repa govemor 25 nseded.
Linstabie voitage output. 1. Poar governor reaction. 1. Check the governor. Adiust or repair the governor 25 nesded.

2. Looss edectncal connections. 2. Checi the secumity and ciesnness of e slecinga! connechons
Koy Gansrzinr 1. HAear support beanng iy, 1. Inspect rear bearng

Z. Monitor the amperage draw from =ach leg using amproDe.
3. Check rotor secunity.

{EZH‘ESTEHEEKE
Engines & Generators
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5.0KW BC GENERATOR SINGLE PHASE

DUAL EXCITER NO-LOAD VOLTAGE ADJUSTMENT

These generators have dual Henz and no-load vohare adjust-
ment connectors al each capacitor. There are five connectors
available for cach capacnor. Two connectors are for Hentz
seiecnon, 60 Hentz or 50 Heriz, and three connectors. €7, #8,
and #9, are for no-load volizge adjustment.

When making Henz change or no-load voliage adjusiments

proceed as {ollows:

1. Shut the generator down.

2 Select the appropriate Henz connection: 1o plug mio each
capacitor #60), 60 Henz. 1800 RPM or 50, #50 Henz,
1500 RPM. The three other connectors al each capacitor,
#7, #8, and #9, will have an effect on the no-load voltage
produced by the senerator. One connector from each

group can be plugeed into each capacitor. No-load voliage

will increase or decrease approximately 4 - 6 AC volis
between connectors used in any pair combination lo

achieve the prescnibed no-load voltage as illostrated below

EREAKER  SHDRE POWER

NOTE: Wher changing Herrz produced by the generator. an
engine speed adjustment gt the thronle arm linkage must be
made. The AC putput connections on the terminal blocks
musi be selected for the voliage and Hertz 10 be produced.
The Herrz plug connection at the capacitor must be changed
for 30 Herrz (#5) or 60 Herz (#6). The frame ground wire
must be moved when changing from 115 velts, 50 Hertz 1o
230 volts, 50 Hertz

A\ WARNING: Capacitors must be discharged before
handling as they store electricily and can pack a pofen-
tially lethal charge even when disconnected from their
POWEr SoUrCe.

[SAF ] WESTERBEKE

ROTE: Simphy cross the capacior s twe termunals with an
imsulated (plastic handle} screwdriver Thes will discharge
am excess electren

Shore Power Connections

If the inswller connacts shore power 1 the vessel's AC o
cut. this must be done by means of the Shore Power Transfer
Swich. Set the transfer switch shown in the diaerams 1o the
OFF position. This switch prevents simultancods connecin
of shore power 10 generator outpul

A cauTion: Damage to the generator can result if
utility shore power and generator power are connected

al the same fime. This type of generator damage is not
covered under the warranty; if is the installer’s responsi-
hility to make sure all AC connections are correct. |

120 Volt/60 Hertz Three Wire Configuration

Bl =

— g
--.H_-—-'

s2s1h

%

|

NEUTRAL [WHITE)

NOTE: No 240V equipment.

230 Volt/50 Hertz Two Wire Configuration

SHIP'S
LOAD
i Y
T2 g,—'n
1 = SHIP'S
" " = SHORE

o GROUND e

SHORE POWER

220V 50z

| Engines & Generalors
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5.0KW BC GENERATOR SINGLE PHASE
SINGLE EXCITER ND-LOAD VOLTAGE ADJUSTMENT

. Remove the louvered metal plate. a1 the back of the
generator, covenng the AC termunal connections and

the capacitor(s}

Stan the generator and allow it 10 run for approximately
five minutes so the engine can warm up. Make sure the
generalor s op=rattng withoul any equipment drawing
AC current from the generator (that 1s. shot off all
electncal apphances). Make sure the engine’s speed
(Henz) 1s comect Adust the fuel throttle/speed hmkage as
needed 1o obtam the comect engine speed before procesd-
ing

Refeming 10 the AC load connections diagram below,
check the generator’s no-load voltage by measunng the
voltage across the neutral lead and the hot lead with a
volt meter. Make sure you record this reading. The gener-
ator's no-load voltage 15 115 - 124 volis a1 60.5- 615
Henz. If the voltage output 1s higher or lower than specified.

i
EFe o6
Gz ©

u L

11

L«

4. Shut off the gensrator. Make sure the correct Herz lead

(60 Henz #6. or 50 Hertz #5) is plugged imto the
capacilon(s).

CIRCUIT
BREANER

A\ WARNING: Capacitors must be discharged
before handling as they store electricity and can
pack a potentially iethal charge even when discon-

nected from their power source.

NOTE: Simply cross the capacitor's two terminals with an
mnsulated (piastic handle) screwdnver This will discharpe
any excess electnciy

Ai’ﬂ“:nnuuu-mﬂum
voltage adjustment while the generator is operating.
The capacitor can produce a 400-500 volt charge.
Touching any wiring can produce a severe electrical
shock. In addition, attempting to make 2 no-lpad
voltage adjustment while the generatar is operating
cowid cause your fingers to be caught in the
generator’s rotor.

5. There are three plugs grouped for the nght capacitor 1er-

munal, #7, #8, and #9. If the generator’s no-load voltage
15 low, then disconnect the lower numbered plug and con-
nect the plug with the next higher number. If the genera-
tor’s no-load voliage 1s high, then disconnect the hugher
numbered plug and connect the plug with the next lower
number. Note that the plug presently connected 1o this
termunal may be any one of the three pluss available

If the penerator’s no-load voltage cannot be adjusted
because the voltage needs to be increased and the highest
numbered plug is already connected 1o the nght termumal,
or the voltaze needs to be lowered and the lowest num-
bered plug 1s already connecied, then adjust the no-load
speed and check the capacitor ratings.

4\ WARNING: Make certain the insulating
covers on the onused leads are in place and
are NOT in contact with each other or in comtact

with the generator's housing.

See the ENGINE ADJUSTMENT secuon in this manual for
ADJUSTING THE ENGINE SPEED

O ) WESTFRORAE
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5.0KW BC GENERATOR SINGLE PHASE

INTEGRAL CONTROLLER (1.C.)
The Imegral Controller {1.C.) is an encapsulated. solid-siate
unst that supphies a DC charging voliage 10 the generator’s
starung bantery while the generator 15 opening

Charging Voltage: 13.0 - 14.0 volts DC

Charging Amperage: 0 - 10- amps DC
A separate group of stator windings supplies AC voliage 1o 2
bndge rectifier which convents the AC current 1o supply the
LC unit The LC. unit senses the needs of the starting bactery
and supplies a DC charpe when one is needed. If you suspect
that the LC. unit 15 faulty (that 1s_ if the banery’s charge 15
low), check the charging cirount and 1's components as
descnbed in the following steps. Check all connections for
cleanliness and ughtness including the ground before replac-
ing the LC. unit
NOTE: When the generator is first siarted, the 1.C. unit will
produce a low charging rate. This charging rate will rise as
the generator is operated.
The Integral Controller is mounted inside the generator hous-
ing in the 12:00 position. There is 2 voliage output adjust-
men! on the controller that will aliow a DC voltage output
adjustment of = 2 volis.

NOTE: New four wire controllers eliminate the ballast resistor
circui! since the ballast resistor’s function is now handled
internally Whenever replacing an early stvle controller with
the newer four wire model. remove the ballast resistor and its
winng.

i INTERNAL CONTROLLER DIAGRAM
e GROUND TO

GEMERATOR CASE
NOTE: Eariier model controtlers had white/green (-) negative
and white/block ground connections thar are imterchangeable

Testing the Battery Charging Circuit
1. Bridge Rectifier

Nommal AC voltage runming to the rectifier (whale the

engine is operating a1 1800 rpm) 15 measured across the

rwo AC connecuons on the bnidge rectifier (As
illustrai=d).

AC voltage running 1o the bnidge rectifier (approxmmate)
No-load off the generator  16.0 volts AC
Full-load off the generator 17.5 volts AC

Normal DC voltage running out of the rectifier (1a volts

DC) 15 measured across the two DU connecuons of the

bridge recufier; that 15 + and -
DC voltage running from the bndge rectifier
(approxmmaste )

NoJdoad off the generator  17.0 volts DC

Full-load off the generator  18.5 volts DC
AC winding: (.14 chm
Lifi the two AC ware lcads off the bndge rectifier and
measure, the resistance between these two leads wath an
ohmmeter I should measure (0. 14 chm. No contimnty
should exist between these two leads and the ground or
the main AC stator windings.
3. Testing the Bridge Rectifier (meter used - Simpson 2607
a. Set your chmmeter’s scale on RX1 (+ DC) and set the
neaedie o zero.

b. Connect the (+) positive lead from the ohmmeter 1o
point #4. Taking the chmmeter's negative (—) lead,
momentanty touch points #1, #2, #3, and #5. The chm-
meter should regisier no deflection for any of the
paints touched

c. Remove the positive (+) lead from point #4 and
connect the negatrve (=) lead: momentanly wouch
points #], #2, and #3. The ohmmeter’s needie should
defiect when each point 15 touched.

d. Lezving the negatrve chmmeter (—) lead on point £2,
touch pomnt #3 with the positive lead No defiection
shouid 1ake place

e. Place the positive (+) lead on pomnt #1 and the ncgaive
{—) lead on point #3. The chmmeter agamn should not
regisier any deflecuon (no deflecuon indicated infinue
resistance ). Reverse these connections and the ohmme-
ter should again register no deflection. If the rectifier
fails any of the previous tests (A-E), replace the rectr-
fier because it is defective.

I+

WOTE: Different types and/or brands of test meters may
produce gpposile test results.

O PRTFRRENE
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5.0KW BC GENERATOR SINGLE PHASE

Ballast Resistor 0.5 Ohm

Early model mtegral controllers have a ballast resistor
installed along the DC positive (+) lead mnning from the
bridge rectifier 1o the miegral controller. This coil-type resis-
tor funcuons (o suppress hugh amperage draw coming from
the conmoller when 1t 15 trying to charge a discharged startng

= BALLAST RESISTOR
0c
SGHz S0 Ccramce
o
LE.
= INTEGAAL =
CONTROLLER =

Early controllers having this resistor in the DC charging ar-
cuit are of the three lead type. These thres lead types consist
of cither three spade plugs in connections or consist of three
wire leads from the contoller.

J

£F
BF

o

r-.—-—-.—-!-l--'-
L st et

TESTING THE EXCITER WINDINGS
Single Dual Dual
Capacitor Capacitor Exciter
1.9 Ohms 2.2 Ohms 1.3 Ohms

An AC voltage s induced in these windings by the rotating field.
Checking the residual voltage output from this winding can
det=rmine the conditon of the winding when woubleshootng.

RESIDUAL VOLTAGE:

Single Capacitor Modei: 10 - 14 Volts AC lrem each winding
Dol Capaciior Modai 14 - 16 Volis AC irom each winding
Dual Exciter Modet: T - 9 Valls AC from each winding

AC wvoitage can be measured across the capacitor(s) while the
generator is operating. This voltage may be as high as 400 1o
500 volts AC. This voltage buildup is accomplished as the
exciter windings charge the capaciton(s} and the capacitoris)
discharge back into the exciter windings This AC voltage
reading is taken between the #60 Herz connector and the #
connection plugged into the capacitor(s) while the generator
1s operating at its rated Hertz (61.5 - 62.0). This flow of satu-
rating AC in the exciter windings produces a phase-imbal-
ance type of field that effects the auxiliary windings: 2
beneficial result that produces good motor starting characier-
istics for this tvpe of generator.

To measure the resistance value of the exciter windings,
locate the #9 and the #50 Hertz capacitor connections.

MOTE: Three numbered capacitor connections exist- #7, #5,
and #9; and rwo Her connections, #30 and #650.

Unplug any cther connections from the capacitons) noting
their position on the capacitor. Place one lead of the chmme-
ter on plug connection #9 and the other lead on plug connec-
ton #50 Hertz. Measuore the resistance value of the exciter
windmgs . Check to make sure there 15 no continuity (o the
ground/zencrator case from sither of the two leads. Also
check that no contmuity exisis between either the #50 Henz
plug or the #9 plug and any of the man stator windings leads
on the AC rermmal block. If contmunty s found here. a fault
exists between these two winding groups.

FIELD-TESTING THE CAPACITOR

With a capacitor meter, test the capacitor following the
instructions mcluded with the meter, and compare the resulis
with the value shown on the capacitor. When a capacior
meier is not available, perform the following simple test:
1. Marking them so they may be reatached comectly.
unplug the connections from the capacitor
With a jumper, short across the two connections exposed
in the previous step. This ensures the capacitor 15 dis-
charged as 1t would be at shutdown.
With an ohmmeter sei on the high R scale, place s plus
{+) lead on one capacitor connection and the negative (-§
lead on the other capaciior connection. A resistance
should be read and should nise slowly as the meter
attempts to charge the capacitor. This indicates a presum-
ably good capacitor.
4. Indications of a defective capacilor

2. Zero resistance or no nse 1n resistance valoe (shorted

capacitor).
b. Infinite resistance (open capacitor).
c. No continuity should be found between the capacitor’s
connections and the capacitor’s case or base.

5. Capacitor Ratmgs (Capacitor meter)

a. Single Capacitor Units: 25.0 microfarads (uF) 3°

b. Dual Capacitor Units: 315 microfarads (uF) 3°

NOTE: Ratings are found on the capacitor case.

L

NOTE: The older single capacitor models used a 25.0
microfarad capacitor. All new model single capacutor
units now have a 315 microfarad capacitor When
replacing a capacitor in either an early model or a later
maodel, ensure thar the correct rated capacitor s
insialled The capacitor rating is marked on the housing
of the capacitor:

25.0 Microfarad capacitor PN 033985

315 Microfarad capacitor PN 0135974,



5.0KW BC GENERATOR SINGLE PHASE

6. 12 volt DC excitabon (low or no AC output voltage) the 7. Dunng 12 volt excitation, oulput voltage ranges are o3

gencrator may be excited using 12 volis DC maken from follows:

the engine’s starting battery. This voltage is applied Smele Duml Dual

across the #50 and &9 leads of the exciter circuit wind- Capacitor Capacitor Excuter

ings with any other numbered eads unplueged from the 2-26VAC 24-28vVaAC  12-13vaC
capacitors(s). The generalor's reaction dunng flashing a. A slight nise in the output voltage with the leading of
will help determune its fault. the engine and/or a growling noise from the generator

end will mdicate a fault i the main swior windings

b. No nse or very shght nse i the output voltage wall
mdicale a fault in the exciter windings

TR - ¢. Normal ourput voltage as specified above, check
exciter circuii capacitons)
SBHx
LEAD |60Hz
-
¥
<12VDC “12VIC
&7 es |#0
S0Hz B0k
LEAD LEAD

AT WESTERERE
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5.0KW BC GENERATOR SINGLE PHASE
Testing Component Resistance Values

Rotating Field/Auxiliary Windings and Diodes

Two sets of windings are found in the rotor assembly. An AC
voltage 15 produced in two groups of windings as the rotor
turns st rated rpm. The AC voltage passes throush each of
the two diodes moumed on the isolated fixture just before the
rotor camer beanng. The AC sine wave is changed o a DC
and tins DC voltage is passed through the two groups of
rotating field windings producing a DC field around these
windings. This field affects the AC winding of the two main
stator groups inducing an AC voliage in these windings that
15 available at the AC terminal block connecoons.

1. Rotaung Field/Auxiliary Windings
SOKWBCG 38 Ohm

To check the resistance values, rotate the engine’s crank-
shafl to positzon the diodz{s) on the generator’s shaft at
12 ¢'clock. To make a quick check of these windings,
presume the dinde 1s OK and place one of the ohmme-
ter’s leads on the connection at the top of the diode and
the other lead ai the connection at the base of the diode.
Compare readings with the value above. If a disunct dif-
ference is noted m the ohm value, carefully unsolder the
lead on the top of the diode and remove the diode from
its 1solated heat sk using a thin walled, deep well 7/16
in (11 mm} sockes.

NOTE: The aluminum hear sink that the diode threads into
can be benr carefully outboard 1o make easier access 1o
the diode.

With the diode removed, both feads for the first group of
rotzting field/auxiliary windings will be isolated with no
interference from a possibly faulty diode.

Check the resistance value of the rofating windings by
placing the ohmmeter’s leads acmss the two exposed
leads.

Also, venfy that no connuity exists berween these wind-
ings and the rotor shaft by leaving one ohmmeter lead
attached to the winding lead and the other ochmmeter lead
touching the shaft: no continuiry should exist. If contmu-
ity 15 found. a shor exists

Repeat this same check on the second group of windings.
Rotate the engine’s crankshaft 180° to position the sec-
ond diode and connectons at 12 o'clock.

No continuity should be found berween these rwo groups
of windings.

.

-

Dhodes 8 - 9.5 ohms (approximate ) using o 260 Simmpson
Analog Meter

To check the diode. unsolder the connection from the 1o0p
of the diode. Place one ohmmeter lead on the connection
al the top of the diode and the other ohmmeter lead o the
diode’s base. Then reverse the position of the chmmeter
leads.

A low resistance should be found with the leads m one
drecton, and mifinite resistance (blocking) in the other
direction. Different meters will read different resistance
values through the diode.

NOTE: Different meter models may show different ofm
values, but should read the same for both diodes.

Dnode Raung: 1600 amps 26 Amps

The diode’s rating is far in excess of the circui’s require-
ments. Most likely a diode failure wall result from an
overspeed or load surpe.

Main Stator Windings
Single Dual BC
Capacitor Capacitor Mode!
0.6 Ohms 0.4 Ohms 0.3 Ohms

Residual voltage measured between #1-#3 and #4520 will be
2-3 volis AC between each pair of leads at the terminal
block. This would be an indication that the stator windings
are okay. Check exciter windings and aruficially excie the

2 ' NOTE: The numbered leads on the
terminal block are not in any
numerical order. They are

shown below:

!
|
i
|
i
j

-

Py ]
owmg=
Ora O
[al WsTH

e mmme e sy

-

L]
L]
"
- ock

Group #1 — Measure resistance value between termminal with
lead #1 and terminal with lead #3. (Check that thers 15 no
continuity of Group #1 windings to the case ground.)
Group #2 — Measure resistance value between terminal wath
lead #4 and terminal with lead #6. (Check that there s no
contomuity of Group #2 windings to the case ground |

Check for a possible short between the two groups of stator
windings by placing one lead of the chmmeter on the termi-
nal with the stafor lead #3 and the other chmmeter jead on
the terminal with stator lead #6. There should be no continu-
ity between the two groups of stator windings

Ew
Engines & Generafors
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SPECIFICATIONS - 5.0KW BCD GENERATOR

ENGINE SPECIFICATIONS

BCD & BCDA
BCoa

Fuei Consumphion
BCD & BCDA
BCDB

InChnation

[Limit of Dfference
Betwesen Cylingers)
Valve Thmung
(BCD & BLODA)

\ahke Seat Angle
Engme Speed
Vatve Clearance

[engmmne cold)
Inpector Pressure

Voltage - Singie Phase

Voksge Reguiation
Frequency Reguizhion
Rating (Valts AC)

Dhes2l, tourcycle. fres-oylinder, fresh
walercopled vertical in-ine puerhead vahe
mechansm (9.7 Hp 2t 1800 rmom masamum)
Naturally aspirgten

Centrfogal type

Swrt typs

[
al |

6 x 276 inches {65 x 70 mm)
x 276 mches (70 x 70 mm)

425 cubsc ches (L5596 Rers)

4937 cutee inches (0 508 Wars)
1-3-2

Clocikowrse, when wewed from the front
27 b {34 kg-m)

2121

Height 27.2 mches (630.9 mm)
Wigsh: 6.0 inches {406.40 mm)
Length: 19.3 nches (5054 mm)

324 bs {146.97 kgs?
T2 15 (1233 kgs)

0.7 gph (2.65 ko) &t 1800 pm
1.9 gph {4.2 iph) at 1800 rom

Conminuows 15* (BCDE: 147)
Temporary 25° (nof ip excesd 30 min)

TUNE-UP SPECIFICATIONS

Compression Pressume

358 ps (28 kgiom?) &t 280 rpm Emit

(472 po 3.0 kgéema2])
Intzk= Opens 19" BIDC
Intzie Closes 51" ABDC
Exraust Gpens 51° BBDG
Exraust Closes 19° ATDC

intzke 45"
Extuust 45°

1800 rpm &0 Herz
1500 rpm 50 Heriz

intzie and Exhaust 0.098 inches (0.25 mm)

1988 + 142 psi (140 = 10 igiem?2)

AC GENERATOR (SINGLE PHASE)

General - Sngle Phase

Bruchisss, four-pols, mevolving field. Seif-sxciting
Epector saturated field exctation. Pre-fubn-
cated, singie-Deaning design. 120 voits, singie
phase.

120 Volts - 60 Harx

220 Volis - 50 Her

+5% no load 1o hull load

3.0 Heriz (5% no lcad to hull load

60 Hertz (180D rpm) 120 Volts 41.6 Amps
120240 Volits 41 208 Amas

50 Hertr (1500 rpm) 230 Voits 18 Amps
Exczecs rgurements lor mast marme radio
telsphones and standand sevsions. Mests CE
{Certified Eurnpe) requirements.

ELECTRICAL SYSTEM

Staning Earery 12-Volt, (-] negatres ground [
Battery Capacty 300 - 500 Cold Crankang Amps (CCA [
Siarer 12-Vo¥t, redoction [
Saring A= Giow plugs, sheathed fype

OC No-Load Carmrent o] Amgs max) 32 11.5 Voits

DC Craniang Cument 175 - 200 Amps {engune coid)

DC Cramging 10 Amp IC 13 - 14 woits DC (in genergton

FUEL SYSTEM

Open fiow, seif bisading - s priming

No. 2 deesel oal (Cetane rating of 25 or higher
In-fine plumger, Bosch ype

16 = 5* 8TDC (Bafore Top Dead Canter

General

Fael

Fus! Ingechicn Pump
Fuel imecoon Timing

{sps bmang (BED & BCDA)

18 = 5% 8TDC (Before Top Dead Center) (BCOB)
Moz Throitie type
Fusd Fiter Cartridge (BCD & BCOA)

Spin-on type, full fiow (BCD8)
Adr clesner Plastic inizke sdencer - cleaner
Air Fiow 245 oim [0.657 cmm{BCD & BCDA
fengins combusion) 31.2 ctm (0.5787 cmm){BCDE)

COOLING SYSTEM

General Fresh water-cooled biock, thermmosboally-
Dperating Tempersture To-190"F{I7 -88"0)
Fresh Water Pump Centrifugal type, mietal smpeller. bet-drven |
Raw Waler Pump Positive gesplocement, rubber impaliar |

mechamcaliy-dren
Fiaw Water Flow, 6.5+ 7.0 US gpm (24.6- 265 o) (mezsured |
&l 3600 rpm belore gucharpng into exnaust 2how) i
System Cagacity 4 gis {379 B |
ffresh water

LUBRICATION SYSTEM

[Ganarg Pressurs fed systam by geared pump |
D4 Fter Full figw, paper siement soin-on ype |
Somp Capacty 32 15 gfs (103 ers).
{meot inchucling fifter)
Dpeating (i Pressure 35-55psi (2.5 - 35 kglom?)
{engane hot)
04 Grade AP Specification CF or CG-4.

SAE 30, 10W-30, 19W-40

GENERATOR COOLING

Cooing Cast Centrifugal biower, direct connecied.
Air Requiremenis 175 - 200 cim {4.95 - 566 cmm)

{60 Hertz @ 1500 rpm)
NOTE: Increase av supoly 15% for 50 Hertr ppersbon & 1500 rpm

Engme Combestion 24.6 ofm (D558 conm)
Air Requrements
{60 Harg & 1800 pm)

{:} WESTERBEKE
Engines & Generators
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SPECIAL TOOLS

These drawings provide 3 means by which simpie tools can be
made 0 assist in the removal of the genermor end from the
engine and in the replacement of the generator end on the engine
A local machine shop should be able 10 fabncate these wols at 2
maodest pnce, bul first check with your local WESTERBEKE
dealer 1o see if these tools are on hand for loan.

Housing Puller Tool

Thas wol allows the beanng in the generator housing 1o be
gently pushed stravght off the housing without any twastung. If
a nut of the same specifications as that of the tapped hole in
the pilot ool were o be welded on the end of the eve bolt. this
ool would be able 1o pull the beanng back inio place without
any twisting. Please refer 10 these drawings before the senera-
tor end 15 removed.

HOUSING PULLER TDOL
(FIELD FABRICATED}

1213 UNC Store-booght
eye bolf wilh faperad fig.

r
~——1101.6 mm)

=
3.346" (85 mm} f"@*
ms.r.,“-‘“‘_-”

nl-—"'._"l

Weild 7 1.2-13 UNC Hex Nut to
one uge & s cenler Mol

12" 2.7 mm) Dia.
Drill Typ. 4 holes Material: Cold-rofied Stes)

- GENERATOR

Lifting Eye Tool

Thas tool allows a mechanic 1o safely remove the generator
end from the engine by anaching this Generator End Lifung
Eve 10 the four screw holes located under the control panel To
use this Liftine Eve, remove the pencrator’s contrmnl panel and
wrew the Lifting Eve 10 the generator end

114"
~(31.75 mm}
e

Thus ool allows a mechanic 1o safely remove and install the
generator dnve disks by aligning the disks with the Drive Plate
Gude Pin. The Pin screws into the flywheel and acis as a
guade. Also the pin helps 10 support some of the rotor and the
dnve plate’s weight whale removing or replacine these parts

Matenial: One ME bolt with the hex head machined off and a
screwdniver slot cut in the machuned end

Pilot Tool

The tool below helps keep the rotor from damaging the wind-
ings m the generaior housing (o be removed stranght off the
engine or 10 be placed straught on the engine. Refer to the
removal and replacement diagram at the boriom of the page
- r -
(283.2 mm) |

ROUND Ti#

>m

|
o L — |

15.5 mm Drill

2l




SERVICE DATA / STANDARDS AND LIMITS - 7.6KW/5.0 KW GENERATORS

Component Specified Value / Standard  Repair Limit

= inchesimm) inches{mm)
COMPRESSION / TIMING
Cyiinder Compressaon S B0om 355 5pm
Fressure 128 sz (25 kgfem’)
Deffsrencebeswesn B35 oe
Cytenders (max) 25 kgiom)
Feslingction Order _____ 1-3-2
Ingection Temmo at S5TOC
oncompression Strons___ 8% .15 ez
Spdi Timing {static)
\njector Spray Pressors 1900 per = 1400

{140 = 102 Kgrm?)

CYLINDER HEAD
Boftom Suriace Distornon ___within 3002 10051 0002 @ 1)
Vahve Gude 1T 0760 6.8
(Intaie & Exhaust)
VaéeBudedngle = 4F
(Intake & Extaust)
Vaive Guads Wigth 0051 -0077 (13-18) __0002,01)
{intzke & Exnausi)
VaeClearance. . 00100325 Cod
(Intzhe & Exnaust)
VALVES

Vahe Head Diametas (inaka) 1051 (267)
Vahve Haad Diameer (Exhgust) 0972 (247

Dwerall Length 2707 {54
Stem 0.0 0750 55
Stem 1o Guede Clearance fintaiee) . 1081 [26.7)
Stem to Gueoe Clearance (Exhags) 0872 {247)
Vahe Contst Wilth 3 13-18
VavefaceAnge a5
VaeHeadThomess_ D038 (1.0) 0018 [D5)
Margn Wagth)
Vaive Haad Siniege {from 0018 @05 0581 (1.5)
cyfinder head 15 bottom tace)
\iaive Spring
Freslength 15550405 1547 (38%
Preigad/inctolieg Longin 1305505 388iIn_  -18%
(5.54 k'35 5mm)
Soquareness .. r >
TIMING GEARS
Backizsh Detwesn gears n Mesh

0.0003 - 0.0005¢0.07 - 0,34} 0.072(0.3)

\dler Gear Bustung - Clesrance
Detween Bushing and Sha
Q00T - 007003 - 0.07) . — 00070

inchesimm) inches{mm}
ROCKER ARM
intenor Dameter. D7 (i
Focker Anm 1o Shant Ciearance - -0.008 {-0.2}
CYLINDER BLOCK
Camsraft boie Damater

Front 1654 (42} Hall Beaning Hole

o2 d 1.335 (M)

No3 1.298 (33}

Rear . 1295(13)

CYLINDER BORE
Bore Soe

2 000w 2 554 |65) +1008(+0.2)

TohkwW . 20N «0.008: 0.7}
(versize Finich Tolerance 0 - 0.007 i0-0.03)

i Mor E3CHh GRS
Cyfingricity

SO W unthn B000S 0D)

ToON wathin §.0020 (0.05)
Gasieifng/. . within GOOOD DOS) 0002 {01)
Surtace Dhetortion
PISTON
Type —_ . oSl Type
Matrad____ Aomingm Alloy
Siart End 55 men from top)

5 DKW 2559 (85)

T.6KW 2967 (76}

Cizarance to Cylnder 00028 - 0.007TX0.071 - 0.084) 0007 (0.3)
Oversize 047, 002 003
(025, 050, O.75)
Protnzsion From Cyknder 0035 {0.9)
Block Top Sarfars
PISTON PIN
Type. Sems-fioatng Tyoe
Ouisige Diameter 0,709 (18)
Piston P to Piston Clearnce 0.003 (D08}
Peton Pin 1o Conneciing
Fod Ciesrance
Pressfitload . 73046 = 11023 ibs (7000 = 500 ig)
PISTON RINGS
Mumber of Rings
Compression (2)

Mo.v.__  Chrome plted semi-keysione type

No.2 = Tapered

Oif (1) — . Chirome plated with Coil sxpander
Ring Side Clearance

Compres=ion No. 7. il = 03

Eﬂnnl!ﬂm‘-ﬂ 2 __000Z-0.002 (005-309) ____0.008 (0.2}
00T - 0.002 (003 - 0067 0008 [0.2)

0006 - 0.016 (015 - 1.40) 15

feng Gag (All Rings)

OATTWESTEREENE
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SERVICE DATA / STANDARDS AND LIMITS - 7.6KW/5.0 KW GENERATORS

Component Specified Value / Standard  Repair Limit Component Specified Value / Standard  Repair Limit
inchesimm)| inchesimmj| mches{imm) mchesimm)
CONNECTING ROD BEARING © INJECTION PUMP CAMSHAFT o
Tipe Agrmarsam wath Bl Metz! DrvgMemon G2y Drve
v Ciearance Q0005 - 000260027 - D052 0006 (0.15) Frontdmeral Bab Bearng (Front & Rear)
Under Sge o, 002 025, 050 Lote Heght B 1] 003707
CONNECTING ROD MyorCamDiamessr _ 118(30) .. 0n
- 7 EO——_ Forged -Bzam TAPPET
Bend and Twst Within 0,002 (0.05) OusceDameter 075(19)
Bqg Eng Thrus: Clegrance . 0.004 - 0.074 (01 - 0.35) Tappet 1o CybngerBiock Clegrance 0.006 (0.15)
CRANKSHAFT PUSH ROD
[ J— i _Fully Counterpaiancad Beng — Withen 00178 10.3)
Beng —  Winn 0.007 {0103) Fusi Solenoxd Cue-0ff Stroks (10=05)
ErcPay___ 0002-0007 005-0175) STARTER MOTOR
] D - ] < — R Depth of Brosh Ungercut 0079 (@5} 0008 0.7)
Fa0D S 15754m_ 006015 HegniofBresh 0888 (17 0236 B
Borng MOemrance (0007 -D057] Spmg Pressure_ 43 Lbin' (3 Mpiem)
Unosr Sav Finshang Commutaew 000 1587 0% -1
mesﬁt.mﬁtmw_ns—umj Paion Shaft Ena Py 0014 (03]
050 L1 ET19 - 16724 (42,455 - £2.480)
P Unger Sge
025 15636-1.5642 (3915 - 359.730)
050 15537 -1.5543 (30 455 - 39.480)
MAIN BEARING
Tyok. — Alurrmn wilh Black Metal
GeCleaance No 2 Fanged Metal
P g — _ 00, 002 {025 0.50)
VALVE CAMSHAFT
Orviry Method . ooy Drvee
G T —
Joumal to Cylinger 0005 (0.15)
Block Hole Clearance
lobeMeght.__ 107B[27.37) 0038 (1.0
Magor Dameter of Cam 1078 (2737 — 0.03%-1.00
{intake and Exnaust)
s Cearance. . 0006 (0.15)



TORQUE SPECIFICATIONS - 7.6KW AND 5.0KW GENERATORS

COMPONENT FT4B [M-KG) COMPONENT FT-LB (M-KE)

AlernatorBracket __________ 27-38(38-53) ' Hollow

Back Plate 24-35(33-48) M10 (14) _ _T72-108(1.0-15)

09 Rod Cap MB (14) __23-282 (32-35) Injectors . 36-38(50-6.0)

Coolant Pump 12-17 (16-24) Intzke Manifold ... 12-17(16-24)

Coolant Pump Pulley...______12-17 [16-24) r.mnw'm&m ..36-38(50-53)

Crankshaft Pulley Nut, M16 (24) .72- 85 (10-12) M16 (21} o253 - 288 (35 - 4.0)

Head Bolts (wet) Nozzle Union Color Fixing Nut,
(12) Bolts 1,2. 3 u 21 (2.0- 32; Mi2 (17) —.180-21.6 (25-3.0)
NI (H4) Bols-4 11 i Oil Drain Hose Plug M18 (19) __36.1-433(5.0-6.0)

Wmm—z 3[113 0.45) Ol s

Engine Mounts 23-34(32-47) M20 (17) _78-94(11-13)

Exhaust Manifoid 20-24(27-33) CGiPanBols 12-17T(16-23)

Fue! Solenoid Locknut Od PresswreSender . 9-13(12-18)
M30 (36) 289-362(40-50) O Pressure Switch...__._.. 9-13(12-18)

Fiywheel bolt M10 (17) .61 - 68 (85-9.5) Ol Relief Piug 289-361 (40-50)

Sl P IO, oo T DRSS 20 Rear Ol Seal Cap..............11-14(15- 20)

U] s THPa WL 52- 1004018 Rocker Arm Assembly _...........11-15(15-22)

8 —— Rocker Arm Cover ... 1.8-29(0.25- 040
Relief Plunger Assembly 289 -36.2(4.0-50) Racker Cover Nut, M6 (10) ... 36-50(05-07)
Taper Plug 1-23(15-22) oche Siult Bok.

\dler Gear Thrust Plate . 15-23(22-32) M8 (12) 108-158(15-22)

Injection NozzletoBody _ 253-362(35-40) Thermostat Housing . 6-8(08-1.1)

Inection Pipe Fiare Nut 18-22(25-30) Timing GearCase .. ... 12-17(16-24)

mmnmm M12(17) —_18-25(25-35) Torgue Spring Set Lociknut . 6-9{08-1.2)
ma:wmm%f- -282(35-39) “ﬁtsﬁn s 144-216(40-50)

Injection Pump Drive Gear

Lock Nut 29-51 (4.0-7.0)

NOTE: Hardware listed is metric, with values given as follows:

Flywhee! Bolt, M10 (17)
M10 indicates Metric, 10mm thread diameter:

(17) endicates 17mm across the flats of the bolt head

*(wet) indicates thar the bolts (if removed) are to have a thin

oil film wiped on them before thev are retorgued. If the boltx
have not been removed and need ondy 1o be reforgued. then

no otl 15 needed

O VR
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STANDARD HARDWARE TORQUES

NOTE: Unless stated otherwise for a specific assembly. use the following torgue values when tighterung standard hurdware

o b o - Grade 1, 8T 2ad 8.8 Pitch - kg-m
S hok neardT 1 2851 0407 Bmm Dol headt 1 SBA7 0.8-1.2
Sram b0k neadmut 125 72118 1015 B bolt head/ut 155 wins | a0
eyl A e 10mm botheadut | 128 23-3:38 4055
10mm oot hesdmut | 15 aeny | 1830 WamMim | 15 NS | Sf90
12mmbotheadmet | 125050) | 253388 | 3585 s O Rl (el B
et bt Wit %4 agisas | ‘isas 12mm boit heacmut 15 506651 7020
12mm boX beadimut | 175 27382 | 3050 e khmame | 0 icabidlll Wi
1immbotheasmut | 15 25506 | 4570 \ ssbersbrn ol B il Wi
T s w198 | soas 14rmm bolt head/n 15 7251085 | 100150
1 bolt headiest 2 340557 4777 T4mm boll headmed 2 aaArini 8540
sl s i sazns | 15us 16emm Dot headut 15 We56E4 | 150230
16mm bott headmut 2 514787 71-105 16mm bolt head ™t 2 M358 | K20

St st Grade 5 Cap Screw
Smm bot headmut 1 4385 0508 T4 L ok s
Smm boit head/mut 125 108158 1522 144 UNF R 1518
10mm bot headiet | 125 nrms | as4s SN UNC v e
10mm oot heacmut 15 195304 | 2742 reins ] 2 £EL
"Zombokheadtut | 125050) | 362578 | sS04 S8 %5 s
12mem bok heaginut 15 %2508 5070 38 UNF it 4148
i2mmoothesdnt | 175 M7492 | 4848 A1 e S9N

NG UNF 5055 8876
12 UNC 6873 94101
172 UNF 7380 101111
BOLT DIRMETER BOLT HEAD MARK
4 7 L
5 23-05 02-10 10-13
vE 10-13 15-22 25-35
M0 15-25 30-42 0-70
M2 ip-42 55-75 95-120
Mie 50-70 80-110 160- 180
PARTS REQUIRING SEALANT SURFACES REQUIRING SEALANT SEALANT
[ 10 mount 2alnt coated parts|
“Taper Screw 127 Thread portion (Gear Cass) Ligqud Tefion
Taper Screw 14~ “Thread portion (Cylinder Biock nght si0e. pump Cover) Ligud Tefion
Taper Screw 18 Thread porion {Cyinder Head rear surtace) Ligund Teflon
Water Drain Phg Thread porbon (Cyimder Siock ngPt si3¢, rear middie porbon) Laque Tefion
04 Pressure Switch Thread porton |Cyhngar Slock nght ok surtace) Lo Tefion
S S Perphery (Maen Bearng Caos No. 7 2nd Mo, §) Permates #2
Beanng Cap No | Comact surface with Cylinder Bl Seram #e
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METRIC CONVERSIONS

INCHES TO MILLIMETERS MILLIMETERS TO INCHES
Inches mm Inches mm mm Inches | mm Inches
1 25.40 15 381.00 1 0.0394 15 0.5906
2 50.80 20 508.00 2 0.0787 20 0.7874
3 76.20 25 835.00 3 0. 1181 25 0.2843
4 101.60 30 T62.00 4 0.1575 30 1.1811
5 127.00 a5 889.00 -] 0.196% as 13780
10 25400 40 1016.00 10 0.3937 40 15748
10 MILLIMETERS =1 CENTIMETER, 100 CENTIMETERS =1 METER = 39.37 INCHES (3.3 FEET)
INCHES TO METERS METERS TO INCHES
Inches Meters Inches Meters Meters Inches Meters I Inches |
1 0.0254 7 01778 0.1 3037 0.7 | 27.559 '
2 0.0508 B 0.2032 0.2 7.874 0.8 31.496
3 00762 g 0.2286 03 11.811 09 35.433
4 01016 10 0.2540 0.4 15.748 1.0 39.370
5 01270 1n 02794 05 19.685 1.1 43.307
6 0,1524 12 0.3048 0.6 23.622 12 47.244
TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TD THE RIGHT
YARDS TO METERS METERS TO YARDS
Yards Meters | Yards | Meters Meters | Yards Meters | Yards |
1 0.91440 ] 5.48640 1 1.09361 6 6.56168
2 1.82880 T 6.40080 2 218723 T 7.65529
3 2.T4320 B8 T7.31520 3 3.28084 8 B.74891
4 3.65760 9 B.22960 4 4.3T7445 g 9.84252
5 4.57200 10 2.14400 5 5.46807 10 10.93614
MOVE DECIMAL POINT FOR HIGHER VALUES — e.g. 5.000 METERS = 6,561.68 YARDS
POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS
It kg Ib kg kg Ib kg Ib
1 0.454 6 2722 1 2.205 B 13.228
2 0.907 T 3.175 2 4.409 T 15.432
3 1.367 8 3.629 3 6.674 8 17.637
4 1.814 g 4.082 4 B.B18 9 19.842
5 2.268 10 4.536 5 11.023 10 22.046 :
GALLONS TO LITERS LITERS TO GALLONS
Galions Liters lons Liters Liters | Gallons Liters Gallons
1 .79 10 37.86 1 0.26 &0 15.66
2 757 20 75.71 2 0.53 a0 23.77
3 1136 30 11357 5 1.32 120 J1.32
4 15.14 40 151.42 10 2.64 150 39.62
5 18.93 50 189.28 20 5.28 180 47.54
PINTS TO LITERS LITERS TO PINTS
Pints Liters Pints Liters Liters Pints Liters Pints
1 0.47 ) 2.84 1 1 31 12.68
2 0.95 T b e 3 | 2 423 T 14.79
3 1.42 8 379 3 6.34 B 16.91
4 1.89 9 4.26 4 B.45 9 19.02
3 2.37 10 473 5 10.57 10 21.13
TEMPERATURE
32 40 50 60 70 75 85 95 105 140 175 212 °F
1 1 1 1 1 1 1 ] 1 ] 1 L
I I | 1 1 1 ] I ] 1 1 []
0 5 10 15 20 25 30 35 40 60 80 100 °C



AC Voltage Connections ............_..................
Allemator INSPeCUON ... oot sssassrereas
ARERION TERING oo it
Block - Cylinder

Circunt Breaker - G:neralor
Connectmg Rod

Crankshaft
Cylinder Bluck
Cylinder Head, Remove .........
Cylinder Block INSPection...........cccciiimmsmmsespinsess 19
Cylinder Head Bolt Pattern ...
Elﬂ:tnc Mucms Char ..

Engine Specifications ............... corsroses Sy 03
Frequency - Adjustment ... 7

Fuel Run Solenoid.........
Generator Wining DIagram ......oooocvinionns
Generator Maintenance .............
Generator Wiring Schematic ..o 42,

L LET TR EEE s

Injection Pump....
Injection Pump Camshaft Remval
Injection Timung ..

7

Maintenance - Generilor ... verrerviiissncmrinssrnerns 49
Manifold - ExBaust ..ot 34
Metnc ConversionChart......ooooooooooovien 69
Y PRI . s R T s i e A A 36

..........................................................

Pumps:
Ful:l Liﬂ
Raw Water {Dve:hulj R P s
Raw WMPIIII:IP Ovﬁhud o
50KW BCD Single Phase ... 44
7.6KW BTD Single Phase ..........ccccvvnninininn 42
BEQ2sd) s s i 46
Generator with DC Battery Chargmg Circuit ..

Shore Power Transfer Switch oo,

Specifications - Generators ........

Swilch - Ofl Pressure.........oooeiiiiciascarasrasess

Timing Gear Case .. ST 13
Timing Cover_.. & 13

'ﬁnungG:arInspuuan B e
Timing Gear Installation .. e e TEAT ST T
Timing Gear Removal

AT pesTrpens.
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Tolerances and Limits:
Connﬂcung Rﬂd!Cunn-:{:lmE Rﬂr:i Bq-::trmlﬂr
Crankshaft and Main Bearing
Cyvhinder Block, Piston and Piston Pin ...
Cylinder Head and Valve Spring.....o .
Rocker Arm and Rocker Shaft ...l 65
Staner Molor...o
T s R A 66
Timing Gear ... e T
Valve Guide, Valve :md \- hr: Sprmﬂ SRR (1
Valve Timing . B SO S SPURCE SRR OMOTRELH | =

Torque Spring R 20

Tools-Generator Disassembly_...oo .64

Torgues:

Westerbeke Components ... ... 67

Troubleshooting:
B e R e ey
BC Generator
B LR, . . o e 47
Engine .. < PFRTY

Valve Cam:shmr Rﬂmmn] SR . |

NIIvE RIS i s ssnaiibas sy 12,

Valve Guide Replacement ... 10

Valve IBSpeCHitN. ... s et siirras e rmtms sss saes 11

Valve Installation ...oooeeeeeeecieeee

Valve Seat Repair

Valve Spang.... o

Wiring Dmgrm fSchemam:s
TOHEW.........

39

O IESTRREENE.
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