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IMBORTANT
PRODUCT SOFTWARE DISCLAIMER

Product software of all kinds, such as brochures, drawings, technical data, operator’'s and workshop manuals,
parts lists and parts price lists, and other information, instructions and specifications provided from sources
other than Westerbeke, is not within Westerbeke's control and, accordingly, Is provided to Westerbeke cus-
tomers only as a courtesy and service. WESTERBEKE CANNOT BE RESPONSIBLE FOR THE CONTENT
OF SUCH SOFTWARE, MAKES NO WARRANTIES OR REPRESENTATIONS WITH RESPECT THERETO, IN-
CLUDING THE ACCURACY, TIMELINESS OR COMPLETENESS THERECF, AND WILL IN NO EVENT BE LI
ABLE FOR ANY TYPE OF DAMAGES OR INJURY INCURRED IN CONNECTION WITH, OR ARISING OUT
OF, THE FURNISHING OR USE OF SUCH SOFTWARE.

Forexarnple, components and subassemblies incorporated in Westerbeke's products and supp lied by others
{such as engine blocks, fuel systems and components, transmissions, electrical components, pumps and
other products) are generally supported by their manufacturers with their own software, and Westerbake
must depend on such software for the design of Westerbeke's own product software. Such software may
be cutdated and no longer accurate. Routine changes made by Westerbeke's suppliers, of which Wester-
beke rarely has notice in advance, are frequentiy not reflected in the supplier's software urtd after such chan-
ges take place.

Westerbeke customers should also keep in mind the time span between printings of Westerbeke product
software, and the unavoidable existence of eatlier, non-current Westerheke software editions in the field, Ad-
ditionally, most Westerbeke products include customer-requested special features that frequently do not in
clude complete documentation,

tn summation, product software provided with Westerbeke products, whether from Westerbeke or other sup-
pliers, 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 sup-
pller in question be consulted to determine the accuracy and currency of the product softwars being con-
sulted by the customer,

1 Westerheke Generators
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FOREWORD

Thank you for selecting a Westerbeke mmarine product for your use. We at Westerbeke are pleased to have
You as a customer,

Read this manual carefully and observe ali safety precautions included throughout. Operating procedures,
periodic preventive maintenance procedures, Installation checks, system descriptions and minor adjust-
ment procedures are included herein so you can operate your equipment safely and properly, maintain the
equipment at a high level of efficiency, and expect dependable performance and long service life In retumn.

Should your unit require special attention, cortact your Westerbeke dealer for assistance. The Westerbeke
Service Organization Is trained fo provide the support necessary to ensure long-term dependable perfor-
mance.

If, within 80 days of submitting the Warranty Registration Form for your unif, you have not received a Cus-
tomer ldentification Card {see below} registering your warranty, please contact the factory in writing with
Mods! Information, including the unit's serial number and commission date.

from: WESTERBEKE CORPORATIOHN
AVON INDUSTRIAL PARK
AYON, MA 02322

Gor HEHRTRIGL FeRi. alsd, Ha @XE22 . TYL (4375 SEE-YTES
TELEXI 22-44%4 ~ FaK: {(Ai?)} BEYF323 - CARLET WEETCERY

CUSTOMER IDENTIFICATION

fidam Smith

85 Maple Stireet
flden, IW 12234

Model BTG &.5KW Ser. E 12340706
Expires 7/7/88

Westerboke Generators 2
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BTG 8.5KW Maring Gasoline Generator

Fresh Water Coolant Fill Exhaust Manifold 45° Exhaust Elbow
\ Gistributor

Sea Water Pump

PC Battery Ground
Connection

Uné‘é; Daia Tag

Heat Exchanger
Lube il Dipstick Starter with Solenoid 20 Amp DC Circuil Breaker

W G
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BTG 128000 Marine Gasoline Generator

Tﬂp Eﬂg%ﬂﬁ Ot Fill Eresh Water Coolant Fil Exharst T@mﬁ&rﬁtufe SWEE@E‘%

45 Exhaust Elbow

Sea Water Pump . -‘ £ Distributor

Mode! Data
Tag - .
Condrol Panel

Lihe O Dipstick

Heat Exchanger Starter with Solenoid DO Battery Ground
1 Connection
20 Amp DC Circult Breaker

7 Wasterbeke Generalors
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BTG 5.58W Marine Gasoline Genersgior

NOTE: At the time of printing, a right-side photograph of the BTG 8.5KW generator set was not avallable.
The BTG 12.5KW generator is similar 1o the BTG 8.5KW In construction. Please refer to page 8 for a right-
sided view of the BTG 12.5KW generator set which #ustrates the various generator componenis.

Wesﬁerheke Generalors
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BTG 12, 5KW Marine Gasoline Generglor

Air lntake Flame Arvestor

Distributar Top Engine O Fill

Carburetor with Choks

Control Panel Governoy

~3il Pressure
Switch

/

AC Connections Jutlel Heat Exchanger

Lube O Filter i
Fuel Lift Pump D¢ Charging Alternator

Westerbeke Generators 8
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BTG 15.0KW Marine Gasoline Genergior

Exhaust Temperature Switch

Top Engine O Fill Fresh Water Coolant Fill
__ 48° gxhaust Elbow

Sea Water Pump Digtribuior

Model Data

Tag
Control Panel

Lube Off Dipstick

Heat Exchanger Starter with Solenold 4 ' DC Battery Ground
Conneciion

2¢ Amp DO Clreult Breaker

£ Westerbeke Generators
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ST 15.08W Marine Gasoline Generaior

Distributor Air intake F%;;am& Arrestor Top Engine o Bl

”"‘ Carburetor with Choke

Control Panet Governor

_ =3 Progoure
Switoh

i
AC Connections Quilet Heat Exchanger

/ :
; Lube O Filter
Fuel Lift Pump BC Charging Alternator

Westerbeke Generators L
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GENERAL
irtraduction

This manual cordalns the equlnment operating procedures as well as additional information needed o help
the operator keep the marine squipment in proper working order. Study and follow the instructions careful-
by, A planned malnenance program is included in this manual; adhering 1o the program will result in belier
souipment performance and longer squipment e, Proper diagrosis of a problem Is the most important step
1o satisfactory repair; therefore, a roubleshonting table is Included.

Understanding the Casoline Driven Generator

The gasoling engine driving an AC generalor is In many ways sitmifar to a gascling automoblle englne. The
aylinders are vertical in-line, and the enging’s ovlinder head has an overhead camshaft which is chain-driven,
The engine wilizes a solid-state distributor which is horizontally mounted and camshaft-driven. The engine
ncorporates a pressure type lubrcation system, and a fresh water-cooled engine block which is thermo-
statically -controlied. To a large degres, the generator's sngine reguires the sams preventive maintenancs
that is required of a gascline sutomobile engine. The most important factors 1o the generator's longevity are
proper ventiiation, maintenance of the fusl syster, ignliion eysterm, cooling systom and the generator end,

Crdering Parts

Whenever replacement parts are needed, always provide the generator model number, engine serial nume
er, and gensrator serial number as they apoear on the scarlet and gold name plate located on the gener-
ator end.  You must orovide us with this information so we may propery derdify your generator set. In
additior, include a complets part desoription and part number for each part needed {(see the separately fur-
pishad Parts Listh. Also, be sure o insist unon Westerbeke factory packagsed parts, because wilf fif or generic
marts are requently not made 1o the same speclications as orging equinment.

Note thet componert locations in the manual are referenced from the front of the engine which is the pul-
ley/drive belt end, (The Bywhesl/cenerator end s the rear endl} Left and right sides are determined by the
enging; Irmagine straddiing the englne and facing In the same direction as the front of the engine: the left side
is &t your left, the right side af vour right.

Westerhbeke generators sets are thoroughly checked and given g finat run under various load conditions
before leaving the factory. This s done to ensure dependable operation, long service, and & satisfled owner

Care at the factory diging assembly and thorough testing have resuited in g Wosterbele gasoline engine-
driven gensrator capabie of many thousands of hours of dependable service. However, the manufacturer
cannol controt s the treatment the unit recelves in the field. That part is up to the owner/operator,

i1 Westarbeke Generators
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BTG 8.5 KW MARINE GASCLINE GENERATUR SET

GERNERAL SPECIFICATIONS

Engine Type

Governor

Combustion Chambey

Bore & Stroke

Piston Displacement

Firing Crder

Direction of Rotation

Maximum Toraue {at 1800 rpm}
Compression Ratio

Compression Pressure
{Limit of difference between cylinders}

Valve Timing

Valve Seat Angle

Walve Clearance
{engine cofd)

Engine Speed

Dimensions

Weight

Fuel Consumption

Inclination

Westerbeke Generators .
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Gascling, four-cycle, two-cyiinder, fresh water-cooled
Werticat, Indine overhead valve mechanism

{(18.5 hp at 1800 rpm maximum).

Hoof, fivball type, 5% speed regulation

Multi-sphere type

2.76 X 2.74 inches (70 X 68.6 mim}

65.4 cubic inches {1.07 liters)

1-3-4-2

Clockwise, when viewed from the front

51.3 bt (7.1 kg-m)

g.2:1

170 psi (12 kgfcmzz at 300 rpm
{2 8 psi [2.0 kg/om )

intake Opens 15° BTDC
intake Closes 44° ABDC

Exhaust Opens 63° BBDC
Exhaust Closes 6° ATRC

Intake 45°
Exhaust 45°

intzke 0.O088 inches (0.25 mm}
Exhaust 0.9088 inches {0.25 mm)

1800 rpm: 60 Heriz
1500 rpm 50 Hertr

Haight: 23.63 inchas (B00.20 mmy)

Width: 18.75 inches (476.25 mmy)

Length: 31.50 inches {80010 mim)

513 ibs (232.7 kgs)

110 gph (4,16 ohd at full rated outpid {epproximate)

Continuous 15°
Tempaorary 20° (not to exceed 20 min}

12
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BTG 8.5 KW SYETEM SPECIFICATIONS

INTAKE GYSTEM

Carburetor (37D type)

IGNITION SYSTEM

General

Distributor
Spark Plug Thread Size

Spark Plug Type

FUEL SYSTEM
General

Fuet

Lift Pump

Fuel Screens (on enging}

Alr cleaner

Alr Flow (engine combustion)

COOLING SYSTEM

General

Operating Temperature
Fresh Waler Pump

Sea Water Pump

Down draft type, single barrel with U.S.C.G.
approved flame arrester.

Battery lgnltion, 12-Volts, negative ground,
distributor with points, ignition ool and spark
piLgs.

Solid state type with signal generator and igniter

14 mm X 1.25 pitch

Westerbeke part number
033805

Conventional carburelor type with fuel Iift pump

Reguiar or unieaded gasolineg with an oclane rating
of 88 or better.

12-Volt DG, it capacily 6 1 (1.8 my)

Reusable screen type {one in Carburelor and one
in electric fusl pump).

Metal screen type - cleanabie

35 ofm (1.0 comm)

Fresh water-cooled block,
thermostatically-controlied
with heat exchanger.

130 - 160° F (55 - 66° C}

Centrifugal type, metal impelier, belt-driven

Positive displacement, rubber Impeller, belt-driven.

13 Westerbeke Genergiors
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HYG 8.8 KW SYSTEM SPECHICATIONS

Sea Water Flow, at 1800 rpm
{measured before discharging
inte exhaust etbow)

System Capacity (fresh water)

LUBRICATION SYSTEM

General

Ol Filter
Sump Canaciy {not including filter}
Cperating Ot Pressure (engine hot)

Ofl Grade

ELECTRICAL SYSTEM

Starting Baltary

Battery Capacity
00 Battery Charger

tarter

O No-Load Current

DC Cranking Gurrent

Waosierbeke Generators

8.7 gpim (25.3 lpm}

& ats (4.7 liters}

Pressure type by Trochoid pump,
chain-driven by crankshafl.

Full flow, paper element, spin-on type
3.9 gts {3.7 liters)
25 - 35 psi {1.75 - 2.50 kg/cm®)

AP| specHfication of 8E or 8E/CC

12-Volt, 26 A-H, (-} negative ground
{recommended) (35 A-H in cold areas)

90 - 125 {Ampere-Hours)
internal requiiator 13 Volts, 0 - 10 Amps.

12-Volt, 1.2KW, reduction type,
sotenoid-mounted

80 Amp {max) at 11.5 Volts.

175 - 200 Anps (engine coid)

i4
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BTG 8.8 KW SYSTEM SPECIFICATIONS

AC GENERATOR

General Brushieszs, four-pole, revolving fleld.
Pre-lubricated, singte-bearing design.
Reconneciable, single-phase fransformer regulation
foptionat solid-state voltage regulation).

Yoltage 120 or 120/240 Volts - 80 Hertz
220 Volis - 60 Hertz,
Yoltage reguiation: =5% noload to
fult load.
Freguency regulation: = 3 Hertz (5%}
no-load to full-load.

Rating (Volts AC)
60 Hertz (1800 rpmy) 120 Volts 706 Amps
120/240 Volts 70/35 Amps
50 Hertz (1500 rpm) 220 Volts 31 Amps
AC Circult Breaker To be rated at 120% of the generator's rated

amperage ouiput and voltags

Generator Cooling
Air Reguiremants, {66 Hertz),
at 1800 rpm 200 - 225 ofm (5.7 - 6.4 omm)

NOTE: Increase air supply 15% for 50 Hertz operation (1500 rpmy.

Engine Combustion Alr
Requirements, {60 Herlz},
al 1800 rpm 35 cfm (1.0 cramy)

TUNE-UP SPECIFICATIONS

Spark Plug Gap 0.031 = 0.002 inches {0.80 = 0.06 mmy
Tirning 14° % 1° BTDOC at 1800 rom
15 Westerbeke Generators
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BTG 12.5 KW MARINE GASOLUINE GENERATOR 8ET

GENERAL SPECIFICATIONS

Engine Tvpe

Giovernor

Combustion Chamber

Bore & Stroke

Piston Displacement

Firing Order

Direction of Rotation

Maximum Torque (at 1800 rom}
Compression Ratic

Compression Prassure
{Limit of difference betwaen cylindersj

Valve Timing

Valve Seat Angle

Valve Clearance
{engine cold)

Engine Spead

Dimensions

Weight

Fuel Consumption

inciination

Westarbeke Generators
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Gasoline, four-cycle, two-cylinder, fresh water-cooled
Vertical, indine overhead valve mechanism

{22.5 hp at 1800 rpm madmur}.

Hoof, ftybalt type, 5% speed regulation

Muilti-sphere type

3.03 x2.74 Inches {77 % 68.6 mm)

76.1 cublc inches {1.296 liters)

1-3-4-2

Clockwise, when viewed from the front

63.6 Ib-ft (8.8 kg-my}

8.2:1

170 psi {12 kgfcmi at 300 rpm
{2 8 psi [2.0 kg/om™])

intake Opens 15° BTDO
intake Closes 44° ABDO

Exnaust Opens 53° BBDOC
Exhaust Cloges 68° ATGO

friake 45°
Exhaust 45°

tntake 0.0088 inches (0.25 mm}
Exhaust 0.0088 inches (0.25 mimy)

1800 rom 60 Hertz
1500 rpm 54 Hertz

Height: 23.63 inches {600.10 mm)

Widath: 18.75 Inches (476.25 mmy)

Length: 33.62 inches (854.20 mm)

533 1bs {241.7 kgs)

.25 gph (4.73 Iph) at full rated owtput (approxdmate}

Continuous 15°
Temporary 20° (not 10 exceed 20 min)

18
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BTG 12.58 KW SYSTEM SPECIFICATIONS

HNTAKE SYETEM

Carburetor (87D type}

IGRITION SYSTEM

General

Distributor
Spark Plug Thread Size

Spark Plug Type

FUEL SYSTEM
General

Fuel

Lift Pump

Fuel Screens (on enging]

Alr cleaner

Air Flow {engine combustion}

COOLING SYSTERM

General

Operating Temperature
Erash Water Pump

Sea Water Pump

Engine parts from Torrsen Marlne www.torresen.com - 231-759-8596

Down draft type, single barrel with U.8.C.G.
approved flame arrester.

Battery ignition, 12-Vdlts, negative ground,
distributor with points, Ignition coil and spark
plugs.

Solid state type with signal generator and igniter

14 mm ¥ 1.25 pitch

Westarbeke part number
(33805

Conventional carburetor type with fuel [t pump

Regular or unfeaded gascline with an octane rating
of 88 or hetter.

12-Volt DC; lift capackty 6 # (1.8 my}

Reousable screen tvpe {one in Carburetor and one
in electric fuel pumpl.

Metal screen type - cleanable

41.1 cfm {1.16 cmm)

Fresh water-coocled block,
thermostatically-contrelied
with heat exchangsr.

130 - 150° F (65 - 656° C}

Centrifugal type, metal impeller, belt-driven

Pasitive displacement, rubber Impeller, belt-driven.

Westerbake Generalors
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BTG 2.5 KW SYETEW SPECIFICATIONS

Sea Water Flow, at 1800 rpm
{measured before discharging
irto exthatst ethow)

Systeim Capacity {fresh water

LUBRICATION SYSTEM

General

CHf Filter
Sump Capacity (hot including fiter)
Operating Off Pressure {(engine hot

CH Grade

ELECTRICAL SYSTEM

Starting Batlery

Battery Capachty
DG Battery Charger

Starter

0 No-Load Current

B Cranking Current

Westerbeks Generztors

8.7 gpm (25.3 lom)

5 ots (4.7 liters)

Pressure type by Trochold pump,
chain-driven by crankshafl,

Full low, paper glement, spin-on type
3.8 ofs (3.7 liters)
25 - 35 psi {1.75 - 2.50 kg/on®)

AP specification of SE or SE/CC

12-Volt, 26 A-H, {-) negative ground
{recormended) (35 A-H in cold areas)

o4 - 125 (Ampere-Hours)
Internal ragulator 13 Vaoits, § - 10 Amps,

12-Yolt, 1.2KW, reduction type,
solenoid-mounted

80 A {mavl) at 11.5 Volls,

175 - 200 Amps {engine cold)

18
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BTG 12.8 KW SYSTEM SPECIFICATIONS

AC GENERATOR

Genaral Brushiess, four-pole, revolving field.
Pre-tlubricated, single-bearing design,
Heconnectable, single-phase transformer regulation
foptional scld-state voltage regulations.

Vollage 120 o 120/240 Volts - 80 Mertz
220 Volts - 80 Herlz.
Yollage regulation: =5% nofoad o
fedl toad.
Freguency regulation: & & Heriz (5%)
no-oad 1o fuli-load.

Rating {Volis AC)

60 Hertz (1800 rpmy) 120 Volis 104 Amps
1207240 Volts 04/52 Amps
50 Hertz (1500 rpmy) 220 Volts 47 Arps
A Clreult Breaker To be raied at 120% of the generator's raled

amperage output and voltage
Generator Cooling

Alr Reoufrements, (80 Hertz),
at 1800 rom 220 ofm (8.23 crmmi

NOTE: increase alr supply 15% for 50 Herlz operation (1500 rpraj.
Engine Combustion Alr

Reguiremants, {60 Hertzy,
af 1800 rm 41,1 ofm {118 o

TUNE-UP SPECIFICATIONS

Soark Plug Gap 0.031 = 0,002 nches (08B0 + 0.08 mmyj
Tirndng 1E° & 1 BETDO af 1800 mpm
19 Westerbeke Generators
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BTG 5.0 KW MARINE GASOLINE GENERATOR SET

GENERAL SPECIFICATIONS

Engine Type

Governor

Combustion Chamber

Bore & Stroke

Piston Displacement

Firing Order

Direction of Rotation

Maximum Torgue (at 1800 rpm)
Compression Ratio

Compression Pressure
(Limit of difference between oyvilnders)

Valve Timing

Valve Saat Angle

Valve Clearancse
{engine cold}

Engine Spead

Dimensions

Weight

Fuel Consumiption

Inclination

Westerbeke Generators
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Gasoling, four-cycls, two-ovlinder, fresh water-cooted
Vertical, indine overhead valve mechanism

{27 hp &t 1800 rpm maximum).

Hoot, Byball type, 5% speed reguiation

Multl-sphers type

3.03 % 3.15 inches {77 x 80 mm}

90.0 cubic Inches (1.48 [ters)

1-3-4.2

Clockwise, when viewed from the front

75.6 Ip-ft {10.6 kg-m)

9.0

170 psi (12 kg/eng at 300 rpm
{2 8 psi [2.0 kg/em™])

Intake Opens 15° BTDC
intake Closes 58° ABDC

Extaust Opens 58° BBDC
Exhaust Closes 15° ATDC

Intake 45°
Exhaust 45°

Intake 0.0098 inches {0.25 mm)
Exhaust 0.0088 inches {0.25 mm)

1800 rpm 60 Hertz
1500 rpm 50 Hertz

Height: 23.83 inches 600.10 mmy)

Width: 1875 inches (478 25 mm}

Length: 33.63 Inches (854.20 mm)

560 s {254 kgs}

1.6 gph (6.05 iph} at full rated output (approximate)

Continuous 15°
Temporary 20° {hot to excesd 20 min.)

20
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BTG 18.0 KW SYSTEM SPECIFICATIONS

INTAKE SYSTEM

Carburetor (5TD type)

IGNITION BYETEM

General

Gistributor
Spark Plug Thread Size

Spark Plug Type

FUEL SYSTEM
General

Fuei

LHL Pump

Fuel Screens (on engine}

Alr cleaner

Alr Fiow {engine combustion)

COOLING SYSTEM

General

Cperating Temperature
Fresh Water Pump

Sea Waler Pump

Down draft type, single barrel with US.C.G.
approved flame arrester.

Battery ignition, 12-Volts, negative ground,
distributor with points, ignition coll and spark
plugs.

Soiid state type with signal generator and igniter

14 mm x 1.25 piich

Westerbeke part number
033805

Convertional carburetor type with fuel iift pump

Hegular or unleaded gasoling with an octane rating
of 83 or better.

i2-Yolt DC; it capacity 8 |t (1.8 m)

Feusable screen type (ong in Carburetor and one
in electric fusl pump).

Metal screen type - cleanable

47 ¢fm (1.3 ommy)

Fresh water-coolaed block,
tharmostatically-controlied
with heat exchanger.

130 - 150° F (65 - 86° )

Centrifugal type, metal impelier, belt-driven

Positive digplacement, rubber impeller, balt-driven.

21 Wasterbeke Generators
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BTG 15.0 KW SYSTEM SPECIFICATIONS

Sea Water Flow, at 18060 rpm
fmeasured before discharging
into exhaust etbow}

System Capacity {fresh water)

LUBRICATION SYSTEM

General

it Filter
Sump Capacity (not including filter}
Operating Off Pressure (engine hot)

O# Grade

ELECTRICAL SYSTEM

Starting Baltery

Battery Capacity
G Battery Charger

Starter

DC No-lLoad Currernt

BC Cranking Current

Westerbeke Generalors

7 gom (26.5 lom)

7 ois 6.6 Hters)

Pressure type by Trochoid pump,
chain-driven by crankshaft.

Full flow, paper element, spin-on type
3.9 gts {3.7 liters)
25 - 35 psl (1.75 - 2.50 kg/om?)

AP specification of SE or SE/CC

12-Volt, 26 A-H, {-} negative ground
{recommended) {35 A-H in cold areas)

g0 - 125 (Ampers-Hours}
trternal ragulator 13 Volts, 0 - 10 Amps,

12-Volt, 1.2KW, reduction type,
solencid-mounted

80 Amp (max.) at 11.5 Yolts,

175 - 200 Amps {engine cold)

22
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BTG 1%.0 KW SYSTEM SPECIFICATIONS

AD GENERATOR

General Brushiess, four-pole, revolving field.
Pre-lubricated, single-bearing design.
Reconnectable, single-phase transformer regulation
{optional solid-stata voliage regulation:.

Yoltage 120 or 120/240 Volis - 80 Herlz
220 Voits - 50 Hertz
Yoliage regutation: =5% no load o
full loaa.
Frequency regiflation: x 3 Hertz (5%}
no-toad to full-load.

Aating (Voits AC)

80 Hertz (1800 romy) 120 Volts 124 Amps
120/240 Volts 124/62 Amps

50 Hertz (1500 rpm) 220 Volts 80 Amps

AL Cireult Braaker To be rated at 120% of the generator’s rated

amperage cutput and voltage

Genarator Cooling
Air Requirements, (60 Henz),
at 1800 rpom 250 - 275 chm (7.0 - 7.8 cromy

NOTE: Increase air supply 15% for 50 Heriz operation (1500 rom).

Engine Combustion Alr
Requirements, (60 Heriz),
at 1800 rom 47 chrr: (1.3 cromd

TUKE-UP SPECIFICATIONS
Spark Plug Gap 6.031 = 0.002 inches .80 ~ 0.05 mmy)

e

Himing 18° = 17 BTDC at 1800 rpm

) 23 Westerbeke Generators
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INSTALLATION CHECKS
General

Since the erafts in which Westerbeke generators are installed vary in design, installation procedures will vary
according to your craft’s specific design. The intent of this section is not to advise boatyards or instailers on
procedures already well-developed and well-understood. However, It is important that the owner/operator
realize there are details of the installation which require periodic checks to ensure the best operating condi-
tions for the squipment and safe operating conditions for the personnel on board. Proper location and in-
stafiation of the gasoline generator In the vessel are of prime importance.

Factars in the instaliation that must be considered are ventilation, to aid in cooling the generator end; to
provide alr for engine combustion and to remove heat produced by the engine while operating; the exhaust
system, to properly discharge raw cooling water {(sea water), to qulet the exhaust, and to expel exhaust gas;
the cooling water supply; and the electrical conneciions.

CAUTION

For safety reasons, the generator’s engine is NOT filled with lubricating oil for shipment. Before
ieaving the factory, however, each generator set Is thoroughly tested with oil in its engine.
This testing, among other things, provides all internal parts with a coating of oil. This off acts
as a preservative, providing reliable protection agalnst corrosion for at least one year if the
generator is properly stored.

Inspection of Equipment

The generator is shipped from the factory securely mounted and property crated. Accessory equiprent is
shipped in a separate small box, usually packed within the generator's crate.

Before accepting shipment of the generator set from the transportation company, the crate should be opened
and the contents inspected for conceated damage. 1 sither visible or concealed damage is noted, you should
require the delivery agent sign "Received in damaged condition” on the proper delfivery receipt. Also check
the contents of the shipment against the packing Hist and make sure that the proper notation is made If any
discrepancies exist. These noted discrepancies are your protection against loss or damage. Claims con-
cerning loss or damage must be made 1o the carrier, not to the Westerbeke Corporation.

Westerbeke Generators . 24
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Higging and Lifting

The generator is fited with iifting eyes. Rope or chain slings capable of supporting the generator's weight
should be attached to the eyes and the generator lifted by means of tackle atfached to these slings. The [ift-
ing eyes have been designed to carry the fulf weight of the genarator; thersfore, auxifiary slings are not re-
auired or desired.

CAUTION
Slings must not be so short as to place significant stress on the generator’s lifting eyes. Strain

placed on the generator's Bfting eyes by the lifting sting must not be in excess of 10° from the
vertical plaln,

18" p———
\\\

SLING LEFTING
ARKELE MUST KOT
EXCEED 10°

LIFTIHG

%/ EVE

EHGIHE

The general rule in moving generators is to see that all equipment used is amply strong and firmly fixed in
place. Move the engine a little at a time and see that it is firmly supported. Eliminate the possibiiity of acch-
dents by avoiding haste. Do not 1iff the generator by its crankshaft pulley. In certain situations it may be
necessary to lift the engine in positions other than the horizontal position. Certain situations exist by which
the engine must be lowered endwise through 3 small hatchway which cannot be made larger. Under these
conditions, I the opsening of the hatchway is sxtremsly small, It is possible 1o reduce, 1o some extent, the
sutside dimensions of the generator by removing external components such as the alternator, the codling
syster's piping, the heat exchanger, certain filters, the mounting ralls and other obsiructive equipment. This
accessory equipment should be removed by a competent mechanic and special care shouid be taken to
avoid damage to any exposed paris. In addition, be careful not 1o allow dirt from entering any opening
created by the removal of equipment. Removed parts should be returned to their respective position as soon
as the generator has cleared the hatchway.

In case It becomes necessary to holst the generalor front-end upwards or generator-end upwards, the at-
tachment of lifting slings must be done carefully to avoid the possibility of damaging the parts on which the
weight of the slings may bear. Special rigging work is best done by somecne experienced and competent
in handling heavy machinery.

Westerbeke Generalors
Engine parts from Torrsen Marlne www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

Generstor Mounding - Location

The complete generator unft is mounted on lightweight rails by means of four fiexible isolator mounts that
help prevent the transfer of vibration from the generator to the ralls. Each generator mounting rall has several

1/24nch bolt holes o bolis can be emploved to properly secure the generator 1o s mounting platform.
These holes are on 15 inch mounting certers.

£1/2° WOUNTIHG HELES)

The location should be dry, above low-lving vapor areas, and away from being splashed by bilge water or
water from above. It should be properiy ventilated and accessible for minor servicing and repairs. Access
for major repairs should be given consideration as well. The location should be propery veniilated to provide
fresh cooting air for the generator end, for engine combustion needs, and 1o remove heat produced by the
engine while operating. The generator set needs fresh cool alr inwhatever location in the vessel itis Instalied.
Hot generator discharge air must be removed from the generator area. The platform on which the gener-
ator and its mounting rails are located should be strong enough to support the generator during all angles
of vessel pperation.

%&sigrbeke Generators
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SPECIAL SERBVICE BULLETIN

{This page replaces the same page in the Operators Manual
Governor Adjustments
Cperaie the generator set to bring the unit up to its operating temperature before attempting an adjustment.

NOTE: i the governor [s severely out of adjustment, manually adiust the linkage without any
Ioad on the generator 1o obtain a safe output voltage belore proceeding with the adjustment.

Three adjusting points are on the governor. (Refer to the iliustration below )

1. Bumper Screw This screw is used 10 remove &
no-load surge ONLY. NEVER turn the bumper
screw into the governor far enough so that it in-
creases the no-ivad speed. To adjust the gover-
nor, turn the bumper screw in untit the engine
stops surging. Now hbring the In-
crease/Decrease Speed Screw {on the gover-
nor) up uritil the generator runs between 61.5t0
62.0 cycies no-foad. Applya 1/4,a1/2and a 3/4
load to the generator and ensure the generator
does nat surge under these three load intervals.

S LEVEL
o BUKPER
S

NOTE: Only If the generator surges at any S
of these load intervals are vou to follow \f\{
S om0 baless: L
Fieps B anc 7S seow: \ IHCREASE/DECREASE SPEED SCREW

o Iner Decr S This adjusting bolt CARBURETOR THROTTLE LEVER
sets the no load speed of the engine. (The
linkage arm between the governor arm and
throttie lever should be agjustad 1o hold the throttie full open when the engine is not running.) Make sure
this linkage moves freely and that the ball joint connectors are properly iubricated. Use graphite lubricant
at this connaction. Disconnect the ball joint and apply a graphiie lubricant to the inside of the joint.

3. Buntino/Requlation i the variation in engine speed between no toad and full load is foo great, adjust this
eye boll to draw the spring closer fo the lever hub. The increase/decrease speed bolt may nsed to be ad-
iusted as well.

Spaecizsl Note: On page 81, under Spark Flugs, the engine must be cold when the spark plugs
are removed. Removing spark plugs from a hot engine can pull the threads out of the eylinder
head.

RE L o o ey o P o 2>l
Wesiernpere CenNergions &=
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Exhaust Svatam

CARBON MONOXIDE EXHAUST GAS IS DEADLY, Carbon monoxide Is a dangerous gas that
can cause unconsciousness and is potentiaily lethal. Some of the symptoms or slons of carb-
on monodde inhalation or polsoning are listed below.

o Dizziness o Vomking
o intgnise Meadache o Muscular Twitching
o Wealiness and Sleepiness o Throbbing in Temples

All exhaust systems should be such that the antry of sea waler into the engineg’s exhaust manifold and
cylinders s proavented while the engine Is not nnning, or while the vessel s under sall or power Inwhich case
the vessel may experience healing or backing down from following seas or any other conditions. Special at-
tertion must be made o ensure that the exhaust system s secure and Hoht and free of leaks.

he sea water supply thru-hull sea cock fitings must Be of the flush-holl typs.  High-spead scoop type fit-
Hngs must not be used, as they tend o encourage siphoning.

When a water lift type exhaust systern is used, the exhaust muffler should be mourted as close to the engine
as practical. The exhaust discharge

shouid always drop downward into the ex- \

haust muffler. Loops in the exhaust hose \ —

between the waler-injected exhaust elbow ' \\ AT, f mi e
and the waler It muifler should be ] N ’ Zw Ll

avolded, as these will trap and hold water. e L E 7055 4 BT

For installations where the exhaust
manifold/water-injected exhaust elbow 5202
at or below the vessel's water Hne,
provisions must be made fo install a
sihon-break or a vent in the sea water
supohy hose 1o the water-injected exbaust ‘
slbow. This stops the How of sea watsr H}EEK:%{;; T
that rung through the sea water cooling '

gystem from Hiing the exhaust and engine
cylindars when the engine Is shut down.
Tris sea water supply hose must be
looped above the waler line and the
siphon-bresk or vent instalied in the high
point of the loop above the water fine. This v
siphon-break oF vent must always bed™ '
above the watsr ne during alf angles of 7
vessel operation io prevent siphoning.

The vent, whan used, rmust have iis vernt

hoss of tubs routed 50 i can remain above

the water line and empty of water whenthe

enging ls shut down, This aliows air o

enter through this vent to prevent siphon- .

IRIREL YHRY-
Eﬂg}" BEEL FEETI8R

SERERRIGE REDVE WRYER | 3§{

SIPHEE RRIRE i

Ig =

#ERT
P {RCRARESR

WESTEARERE »
Sempester Bot Ty B

GEXFRETRE SEIOR BBife tiup
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Exhaust Back-Fressure

The exhaust discharge hose must be of adequate size and .
minimal run to prevent excessive exhaust back-pressure.
Exhaust back-pressure should be checked before a gener-

ator is out into service. (Refer to the Hlustration) Excessive W e insutation
back-pressure will affact the engine’s performance and the 2 N .
generalor's powsr uiput. g At From

- N Heat
To measure for back-pressure, use & mercury manometer, a LN Exchangsr

pressure gauge, o 2 water column. A boatyard or maring

mechanic should have a manomeler or a Dressure gauge. Exhaust

Elbow

Measure the enging’s back-pressure at the exhaust elbow

while the generator is under a full load. | Exhaust

Refer to the pressure specifications below.

Baroury !
Manomeisr §

A water column can be made by taking a clear plastic tube
and taping one end of the tube along a yardstick and fitting
the other end of the tube with a 1/4 inch NPT (National Pipe
Tap} pipe fitting.

Measure the engine's back-pressure at the exhaust elbow
while the generator is under a full load.

Dimension A& cannot excsed 38 inches of water.

Back pressure, as measured by a gauge instrument, should
not excesd the following specifications:

3 inches of mercury {0,104 kgfcmz)

3¢ inches of water In a water column
{089 E-(g,fcm?' at 4° )

22 ounces psl

1 /2 psi

Excessive back-pressure can be caused by a small diameter exhaust hose, a small mufler, sharp bends in
the exhaust hose, improper fittings, water pockets, and a high volume of water in the exhaust system due
1o the length of the exhaust discharge hose. The use of elbows and fittings in the exhaust discharge hose’s
routing should be limited since these will create flow restrictions and contribute o exhaust back-pressure.
The generator's exhaust system must be separate from any other engine’s exhaust system. Dry portions of
the exhaust system between the engine’s exhaust manifold and the water injected exhaust elbow must be
insulated to hold in the heat,

Westerbeke Generators 28
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Dry stack-type exhaust sysiems
{shown to the rght) must be al

F LR
[3-182 43 *@w

tached to the generator enging’s ex- ?iq

haust mantfold by means of s flexdble _?“'

connector pipe. This system must be ,{E I Py
propetly supported and insulated to wurrten ﬁz“ o
prevent water from entering into the sussipvron | pok a RETer
engine's cyiinders. Provisions must Lo bbbl e h

be made for discharging the
enging’s cooling ses water. s

Y HERT
ERCHRMGER
- :

WESTFIRBIEN LT
Tomerapor St

SEA WATER
BTRATHER

; PETOH EXNARUEST £ XME
Y Sous T BISCHSRCE
. L2 IROM PES VGOV
Y BF RUR

TR WRTER
EMTARE VAR
HUL L FITTING

BRY STRCHE EYHABSY
Exhaust System Fallurss

When the engine’s sea water is fed into an exhaust system so that the full stream of this water strikes a sur-
face, grosion takes place. This erosion may cause premature fallures. The proper design of either a water
jacketed or water injected "wet" exhaust system o preveni this problem requires that the sea water inlet be
positioned so that the entering stream of sea water does not directly strike a surface. In addition, the velocity
of the entering sea water stream should be as low as possible, which can be achieved by having inlst fittings
as big in diameter as possible.

The bast protection against carbon monoxide polsoning is a dally inspection of the complete exhaust sys-
term. Check for leaks around manifolds, gaskets, and welds. Make sure exhaust lines are not heating sur-
rounding areas excessively, If excessive heat is present, correct the situation immediately. I you notice a
shange inthe sound or appearance of the exhaust system, shut down the unit immediately and have the sys-
tem inspected and repaired at once by a qualified mechanic,

Make sure there are no unnecessary objects suspended from any portion of the exhaust ings. Excessive
welght couid cause deflection or distortion of the lines, resulting in damage or leaks. Inspect insulated por-
tiong of the exhaust system [0 ensure there is no deterdoration of the insulation.

CAUTION

Prolonged cranking intervals without the engine starting can result in filling the engine-
mounted exhaust gystem with ses waler coolant. This may happen because the sea
water pump s pumping sea water through the sea waler cooling svstem during crank-
ing. This sea water can enter the engine’s cylinders by way of the exhaust manifold
once the exhaust system fills. Prevent this from happening by closing the sea water
supply thre-hull shut-off, drain the exhaust muffier, and corresd the cause for the exces-
sive engine cranking needed fo oblain s starl, Engine damage resulting from this type
of sea water entry is not 2 warrantable issue; the owner/operator should keep this in
Frvigsdd.

8 Westerboke Generators
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Fuel Syslem

The generator rust have its own fuel supply fine; In other words, it st have its own pickup tubss and
primary filter/water separator, DO NOT tee off another engine’s Tuel supply. Instaltations where the fuel
tank({s) are af or above the generator, with the fuef supply lines to the enging’s carburetor routed below the
level of the fuel tank’s top, must have a means of shutting off the fuel to the generator’s engine when the en-
gine is not running.  This instaliation procedure helps guard against the possibility of gasoiine siphoning
through the supply line into the engine through the carburetor, should the carburetor float needie valve stick
in the open position or not seat properly, or should the fuel line rupture between the engine and fuel tank,

This (anti-siphon) shut-off valve can be electrically-operated (with a manuai override} to open when the gen-
erator's engine is started, and closed down. A manually-operated valve can also be instalied and should be
operational from the generator's start/stop panel or from the vessel's deck. instaliations where the gener-
ator is located above the fuel tank(s), whereby the routing of the fuel supply line to the generator’s carbiuretor
remains above the top level of the fuel tank, do not reguire this {anti-siphon} shut-off valve. A manually-
operated service shut-off valve should be located between the fuel pickup at the tank and the service shut-
off valve located at the fuel connection to the generator.

The two illustrations that follow were taken from the Coast Guard publication Fuel System Compliance
Guideline. These Hustrations show basic fuel system layouts that incorporate anti-siphon protection.

Al fuel fines should be routed and suppotrted to prevent leaks from vibration and chaffing. The line should
be supported every 12 - 14 inches. Use as few connections as possible.

The fuel tank's vent should be located so that its discharge route cannot allow water to enter through to the
fue! tank(s). Molsture must not be allowed to accumulate in the vent's line.

FUEL LIHE ALWAYS RBOVE FUEL TAHK TOF LEVEL

FHEL TAKY FOF LEWEL

N

FUEL %G AUTI-SIPHOK DEVICE OR ETECTIRICALLY
TARE GPERATED VALWE WEEDLD

NOT ACCEPTABLE
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A?Jfﬂw AHTI-SIPHOR DEVICE OR ELECTHICALLY
DPERATER FUEL STGP @ﬁ&?&

[

g FUEL TARK TOP LEUEL

FUEL LIME BELSYW FUEL TAWE YOP LEVEL

GRYI-STIPHON DEVICE OR ELTCYRICALLY OPERATED FUEL SToP
YRIVE AT FUEL TAKE WITHORAWMAL FITTIHG

ARTI-SIPHOR OEVICE OR ELECTYRICALLY
FYEL TABE Y0P LEVEL g/ OPERATEDR FUEL STOP VALVE

FUEL L IME BBOVE FUEL THAHK
T0F LEVEL

FUEL
TANK FUEL LIWE BELOW FUEL TAHK

TéP LEVEL

ARTI-SIPHOK DEVICE OR FLECYRECALLY BPERARTED FUEL
STOP YALVE AT POIRT WHERE FUEL DISTRIBUTION LINE

GEES BELOW FUEL THREK T0P LEVEL

NOTE: The use of mechanical spring type check valves Instead of a solencid shut-off valve is
not recommended, as these may tax the fuel lift pump’s ability to draw fuel through a check
valve. A check valve can trap debris under its seat which inhibits the valve's ability to close.
irt addition, if a check valve's cracking pressure is too high, it may cause vapor lock.

Should a mechanical type, spring-loaded check valve be used, it should be of an adjustable
type (that is, a Weatherhead #43 x 6). This adjustable type of valve should be adjusted 1o have
a cracking pressure so as to prevent siphoning when the generator is not operating,

Strongly recommended is the installation of an approved filter/separator in the fuel supply between the fuel
tank and the generator's engine to help remove contaminants in the fuel before the fuel reaches the engine-
mountad fusl Hift pump and carburetor.

Gascline leakage In or around the generator compartment is a potential cause of fire and/or
explosion. Repalr leaks promptly and ensure that the compartment is properly ventilated.

Oif Drain

An ol sump drain hose is insialled on the engine with the discharge end secured by 2 bracket at the front of
the engine. Ol may be drained from this hose by removing the cap and the discharge end of the hose from
the support bracket and lowering the hose into a container. The hose cap filting is 1/4 inch NPT {National
Pipe Tap} and can be exdended, or have a pump added, for easier removal of the old off, if desired.

3% Westerbeke Generators
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intake Sysiem

Make sure the intake system (sea water cooling systemy Is in proper order. Check that the hull iniet, sea
cock and strainer are unohstructed. Sea cocks and strainers should be at least one size greater than the
inlet thread of the sea water pump. The strainer should be of the type that may be withdrawn for cleaning
while the vessel is at sea and should be mounted below the water line fo ensure self-priming. Inspect the
sen water lines to ensure thers are no collansed sections, which would restrict water flow. Make sure there
are no air leaks at any of the connections.

Cooling System

The generaior's engine is fresh water cooled by an en-
gine-mourded heat exchanger. Sea water is used as
the heat exchange's cooling medium. Sea waler is
pumped into the exchanger by a sea water pump and
is then injected into the exhaust discharge, carrying
with it the heat removed from the engine’s fresh water

/ Tension and Alignment
Adjustmant Bolis

cooling system. /
Sea water should be supplied to the sea water pump
through a flush-type hull fiting using a wire-reinforced  BELT TERSION
et 37B-1/72 INEH
hose between the thru-hull fitting and the sea waler  gesiperian ar b
pump. This sea water should be directed through @  LoxeEST sPak
visual-type sea water strainer and then delivered to the ' &
pump. Hoses routed from the thru-hull fitting to the S
strainer and to the sea water pump should be wire-rein- = /
forced to prevernt the hose from collapsing during the ! |
generator’s operation {suction from the pump may col- i
lapse a non-reinforced hose). Sea wafer strainers '
should be mourntad at or below the water line to make
sure the sea water line remalns primed,

CAUTION

Do not use a scoop-type thru-hult fitting as a means of supplying sea water 1o the generator.
Water pressure against this type fitting, while the vessel is under way, can push sea water past
the sea watsr pump's impeller Into the generator's exhaust systern, filling it and the engine as
well. Flush-type, clear, thru-hull fittings are recommended and should be located on the huil
86 a5 i¢ be below the waterine during &ll angles of boat operation

The use of common-type strest elbows is not recommended for plumbing the sea waler circuit. These
generally have vaery restrictive inside diameters. Machined itings are preferred.

Electricst Sysiem

The electrical system should be checked to ensure that all wiring harnesses are property tied down with
cltamps or plastic ties and that all wiring hamesses are spaced at intervals close enough to prevent chafing
from vibratlon. Check to ensure that all engine harness connections ave tight and that they are made to the
appropriate terminals.

Westarbeke Generalors 3z
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B Elsctricsl Connections

A common ground for the negative () DO terminal connection s found &t the bellhousing of the generator,
ned o the starter, in the form of a threaded grounding stud. The battery ground should be connectad af
this stud.

Connect the battery's positive {+) connection to the starter solencld tagged for this connection.

To avold an overcharging condition, and a possible equipment fallure, DO KOT disconnect
the OO battery source while the enging is rurming.

Grounding

The generator sef must be grounded to comply with United States Coast Guard regulation 33CFR-183 which
specifies that a common conductor ba connected between the generator set and the vessel's main propul-
ston engine's grounded starler motor circuit. This conductor (the common ground) prevents accidental pas-
sage of cranking current through fusl systers and smatier slectrical conductors commion to the engines.
This conductor must be the same size as the largest battery cable.

Automatic Shutdown

High Exhaust Temperature Shutdown Switch normally closed)

A exhaust teimperaiure swiich is located on the exhaust elbow. This switch will open and interrupt the DC
voltage to the igniion coll (which tums OFF the enging}, should the swilch’s sensor Indicate an excessive
exhaust ternperature (an inadequate supply of sea water coolant causes high sxhaust temperatires). This
switch opens at 260 - 270° F (127 - 132° C). This switch resets at approximately 225° F (107° C).

High Water Temperature Shutdowr: Switch (normally closed)

A high water temperature switch is located on the thermostat housing, This switch wilt open and interrupt
the DO voltage 1o the ignltion coll (which turns OFF the engine}, should the frash water codlant’s oparating
temiperature reach spproximately 205° F (66° O). This switch resets at 195°F (107° ).

Low Ol Pressure Shutdown Switch {normally open)

A tow off pressure shutdown switeh s located off the engine’s off gallery. The switch's sensor monitors the
engine's ol pressure. Should the engine’s off pressure fall 1o 10 - 15 psi, tha switch will open grounding out
the ignition systern by interrupting the DC voltage to the ignition coll (which turms OFF the engine).

High BPM Shigdown Switch

An overspaed shutdown switch shuts off the generator set by grounding out the ignition system should the
anging's speed reach approxdmately 2175 pim.

33 Westerbeke Generators
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Genarator (AD Output)

Make sure that the AG output connections within the generator’s distribution box are tight and In accord-
ance with the specific AC Load Connections diagram found later in this manual, (Seethe "BT GENERATOR"
section of this manual, page 56.)

Do not smoke or allow an open flame near batteries. Lead acid batteries emit hydrogen, a
highty-explosive gas.

Batieries

Make sure the positive { +) battery connection is connected to the battery connection of the starting solenoid.
The negative (-) battery connection should be connected to the system ground (the engine block).

WARNING

When servicing the battery or checking the electrolyte fevel, wear rubber gloves, a rubber
apron, and eye protection. Battery acid may spiash on the skin or into the eyes inadverient-
Iy when removing the electrolyte caps.

Check the battery's electrolyte level and specific gravity to ensure maximum engine starting efficiency. lMake
sure the battery's terminals are clean and tight.

Yentilation

The ventiiation requirements of the generator sets include the following: combustion alr is required for the
engine cvlinders; cooling air is required for the generator end and also for removing the heat produced by
the generator's engine during operation; and ventilating air Is required to clear the bilges below the gener-
ator, as well as the compartment in which the generator is located, of potentially toxic and fliammabile diasel
fumes. Refer to the "SYSTEM SPECIFICATIONS" section of this manual for the airflow requirements of the
generator sets, page 13 for the BTG 8.5KW, page 17 for the BTG 12.5KW, and page 21 for the BTG 15.0KW.
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PREPARATIONS FOR STARTING

This section of the manua!l provides the operator with preparation, Initial starting, break-n, starting (cold or
warm), and stopping procedurss. Follow the procedures as presenied, for the conditions indicated, and
your Westerbeke generator set will give you reliable performance and long service life.

Taks the steps described below In starting vour engine for the first time or after a prolonged shuldown orlay-
U,

Fill vour engine with off up to or near the upper imil on the dipstick fthe installation angle of your generator
set may have an effect on the dipstick reading}. Select a readily available lubricating ofl with an APl specifica-
tion of 8C or 8D ang an SAE number sultable for the temperaturs in your operating arsa {(see page 54}, For
the quanilty of ol needed in your generator’s engine, refer to the "EYSTEM SPECGIFICATION® section of this
manus, page 14 for the BTG 8.5KW, page 18 for the BTG 12.5KW, and page 22 for the BTG 15.0KW.

Each unif is supplied with a coclant recovery kit {part #240977) as standard equipment, {0 which the follow-
ing applies:

A. Hemove the pressure cap from the engine’s exhaust manifold and siowly il the engine’s cooling sys-
tem with a mikture of water and antifreeze sultable for your temperature zone. {See the "COCLING 8YS-
TEM" section of this manual, page 33} Replace the pressure cap on the manifold.

B. Make sure the plastic recovery tank is propeny mounted near the unit {with the bracket provided) ina
location where It can be monitored and filled easily (see page 50). The recovery tank should be mounted
at manifold level or above.

. Coolant should be added to the plastic recovery tank after the angine has been filled and staried. After
ks operating temperature has been reached, ensure that all air is expelled out of the sngine's manifld
and the enging’s cooting system. With the manifold filied and the pressure cap instalied, fill the plastic
recovery tank half full. Monitor this recovery tank daity and add coolant as needed.

Fill the fuel tank with unleaded or leaded gasoline that has an octane rating of 89 or better.

Ensure that the Instaliation Checks have been made In accordance with those specified in the "INSTALLA-
TION CHECKS" section of this manua! (refer to page 24} and that there is no AC load on the generator,
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STARTING PROCEDURE

WARNING

CARBON MONOXIDE EXHAUST GAS 1S DEADLY

Ventilate the generator compartment for a minimum of 5 minutes prior to starting the gener-
ator. The ventilating blowers ramove potentially explosive gasoline fumas from the generator
compariment and bilge.

Standard Inslrumerd Panel,
Switches and Gauges

1. Depress the ON switch and hold & depressed for 5 to 15 seconds to ensure that the fuel systern orf the
engine is primed to the carburetor, Continuing to depress the ON switch, procsed 1o step #2.

2. Depress the START switch, When the generator starts, release only the START switch. Keep the ON switch
depressed for a few seconds longer. (Keaping the ON switch depressed bypasses the oil pressure shut-
down circuit until the ol pressure rises enough to override the circuit and maintain the ignition circuit )

3. Releaze the ON switch.

NOTE: The sngine has an electric choke which is automatically operated when the engine is
started.
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CAUTION

When starting the generator, 1 s recommended that all AC loads, especially large motors, be switched OFF
urtl the engine has come up 1o speed and, in cold climates, starts to warm up. This precaution will prevent
damage caused by the unanticipated operation of AC machinery and will prevent a cold engine from stall-

ixtel

Prolonged cranking intervais without the engine stariing can result in filing the engine-
meunted exhaust gysiem with ses waler coolant. This may happen because the ses
water pums s pumping ses waler through the ses water cooling system during crank-
ing. Thiz saa water can enter the engine’s cylinders by way of the exhaust manifold once
the exhaust gystem fills, Prevent this from happening by closing the sea water supply
ghreu-hull shut-off, drain the exhaust muffier, and correst the cause for the excessive en-
ging cranking needed to obfaln a stert. Engine damege regulting from this type of sea
water antry i not & warrantable ssue; the owner/opersior should keep this in mind.

Once the engine starts, check instruments (if instruments are installed) for proper off pressure and battery
charging voltage. Never attemp! to engage the starder while the engine is running. Apply a light load to the
generator and sliow the engine’s operating Temperature to come up 1o 110 - 120°F {44 - 49° C) before ap-
plying any heavy loads.

NOTE: Some unstable running may occur in a cold engine, but this condition should smooth
out as the operating termnperaiure is reached (130 - 180° F {55 - 66° C1) and when a load s ap-
pited to the generator,
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STOPPING PROCEDURE

1. Ramove the AC electrical load from the generator and allow the generator to run for 3 to 5 minutes to sta-
hilize its operating tempearatures.

2. Depress the STOP switch and held it untit the generator is completely stopped.

3. Mow release the STOP switch,

Break-in Precautions

Because the generaior set operates at 1800 rpm o produce 80 Heriz, or at 1500 rpm o produce B0 Hertz,
control of the generator’s engine break-in is governed by the current drawn from the generalor.

Do not attempt to break-in your generator set by running it without a foad.

Upon starting the generator set, check for proper operation and then encourage a fast warm-up. For the
first 10 hours of the generator's operation, run the generator set between 20 and 80 percent of full-load.

After the first 10 hours of the generator’s operation, the load may be increased to the rated full-ioad output.
Pericdically vary the ioad.

Avoid overload at alt times. An overioad is signalled by a smoky exhaust, with reduced output voltage and
frequency. Monitor the current being drawn from the generatar and keep it within the generator's rating.

Be aware of motor starting loads and the high current draw required for stariing motors (see page 65 for an
"Arnps for Starting” chart).

Starting Under Normal Conditions

Foliow the procedurs below for routine starting of the generator:

Check the engine’s lubricating ot fevel prior to each day's use. Add ofl as needed and maintain the oft level
at the high mark on the dipstick.

Check the coolant lavel in the plastic recovery tank.

NOTE: Excessive loss of fresh water coolant from the plastic recovery tank indicates a cool-
ing system leak. Check the entire cooling system; pressurize the system to locate the leak.
in cases of excessive coolant loss, the sysiem must be refifed as outlined under the
WREPARATIONS FOR STARTING” section of this manual, page 35

Visually examine the unit; look for any abnormalities and correct them as needed.

Check to ensure that there is sufficient fuel in the tank and examine the fiiter/separator bowls for contarminants.
Clean and drain the howls as needed.

Stari the generator, following the procedure outlined in the "STARTING PROCEDURES" section on the pre-
vious page, and aliow the engine’s operating temperature to reach 130 - 150° F {55 - 68° C) before placing
the generator under & heavy load.
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Stariing Under Lold Conditions

Under extremely cold temperatures, the following conditions can ncour. Follow the instructions listed below
when operating your gensrator set in cold weather,

LUBRICATING QIL TURNS VISCOUS - Make certain that the lubricating ofl used conforms with the rafings
for the prevailing atmosphetic temperature, Refer to the '"LUBRICATION SYSTEM" section of this manual,
page b4, for an atmosphetic/oll viscosity specification table.

VOLTAGE ACROSS BATTERY TERMINALS DROPS - Make carlain that the battery is fully charged 1o mink-
mize voltage drop across the battery terminals.

3g Westerbeke Generators
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CARBURETOR AND FUEL SYSTEM
Gagoline
Lise unleaded or leaded gasoling with an oclane rating of 89 or betler,

In cold weather particulary, water vapor is produced by condensation when air is present in the fuel tank.
Keep fuel tank(s) full and completely free of dirt and waler.

The carburetor is a single barrel down draft type with a metal soreenad alr intake filter which Is cleanable.

SCREENED
B1R
CLERKER
v IELET
FILTER
Wesigrhebe Generators A
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Optionat Fusl Fiker

A prienary fuel flter of the water
entrapment type should be installed
between the fuel tank and the engine,
Such g filter, shown here, is avallabls
from your iocel Westerbeke renve-
sentative or your boatbuiider, This 8-
fer, adapted for the hoatbullder's use,
comes complete with fittings for
gither hose or metal ebing. Mount it
in an accessible place, inspect
often, and drain off water accumula-
Hon frequently,

Yawater rap type filter is not instatiad
netwesn thie fusl tank and the engine-
mourted fusl system, any water inthe
fuel system will tend to inhibit proper
starts, In addition, narticles will pass
on to the it pump's filter, clogging B
in time.

Adthough most boatbuilders supply a
watier trap/filter, some do notl.
Westerbeks offers a
sedimenter/water trap/filter as an op-
tional exira al moderate cost. The fil-
ter iz supplied with fittings for either
hose or metal tubing fuel Hnes.

Replacing Filter Elements

Generator models covered by this
manual have two fuel tilter screens.
One s In the carburetor (this filter Is
referrad 1o as the inlet flter scresn).

Ta remove this filter soreen, unscrew
the filter plug and remove the fuel fiiter
socreen behind the plug.

Cleanthe filter screen or replace Ewith
# new one.

Pericdically check this fiter screen.

FTRETOHLLATINN IRBTRUCTEIGNS

WOSE BITTING W@ 3. BOLT SEBIREW MAGTER YHAP SECHEELY 13

§\§§w§‘ R RUCESBIELE STRUDTURE S0 POBITIONER

THET B RECEFTILLE T8 CHIDE DRRINARE
Chl BE PLEEED nEpE 17,

3

. IF FUEL I8 TH EE PIPED WITH COMPER
G BUMDY THRING, USE MUY AWD FLRRULLS
PROVERES, BE ZURD v TURINE PROJELTS
i/4 THCE THRDUGH THE YERRULY RESORE
TEGHTEHING THE BEY

=

 IF FUEL X5 VR BE PIRCE WYYH MGSL, BSC
THE TR BRASS BAABED FITTINGS 4% 9ASHISS
BHPPLEED, BE CERTRIN THRY THE HOBY GELECTED
HEE DEAGGUAL BRATD YMSEWTED (70 CLIRE O TRE
BEREY, THRT I7 IS REOPRENE LIREG, AHD (HRT
1T ES USEE APPROVED.

TURE PIPING ) )
4, IF BRYER IS BRESTHT [H THE fyfy, I7 ¥ILL

BBLAEEYT BLUMLY Id THE BURTDW OF THE
SERTHERTER.  WHEY THE RED FLORY RINS
RERCHER THE DRATH LIKE UM THE PLASTIC
BOHL, LODSEW THE BGTTON DREIN PLUB UETIL
#LL URTER RUNE OUT.

FUELFILTER 5. TICHIEN DEATH DLUS SECURELY 59 ¥ B18 CBA
EHTER THE S9§EEE.
6. ENERBIZE YHE FUEL FUWP TG REFILL THE
EOLL.
BEMOVE PLUG
T8 CLERK
THE IREET

FUHEE SCREEH
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The engine-mounted electric [l pump contains
the second fuel filfer screen. This pump supplies
fuet to the enging's carburetor during engine
operation. A cleanable filter scraen is contalned
n the pump’s base.

Remove the base by placing g wrench on the hex
nut and twisting it loose from the bayonet fitiings.
Clean the screen as needed. A new base gasket
must be installed sach time the pump base is
removed and reinstalied. Ensure a good seal
when repiacing the base cover.

T S el

T

Sealing Gasket

Base Cover

WARNING|

Shut off the fus! service valve at the engine when servicing the fuel system, Take care In catch-
ing any fuel that may spill from within the pump when the base is removed. DO NOT allow
any smoking, open flames, or other sources of fire near the fuel system when servicing. En-
sure proper ventiation exists when servicing the fuel system.
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Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596 |

ELECTRICAL SYSTEM

Englne 12-Yolt DO Control Clrouit

The engine that drives the generator end has a 12-Voit DC electrical control circutt, as shown on the wirlng

dglagrams which foliow on pages 46 and 47, Refer 1o these diagrams when troubleshooting or servicing
electrical componenis on the engine.

CAUTION

To avoid damage 1o the battery's charging circult, never shut off the enging’s battery swiich
whiie the enging is running.

However, shut off the engine’s battery swilch to
avold slectrical shorts when working on the
angine's slectrical circult with the engine stopped.

An overspeed shuidown swiich shuts off the generator
set should the engine’s speed rsach approximatsly 2175
rpm. This shutdown cireult consumes 25 milllamps {25
or 1/4th of an Amp} at all times once the generator is con-
nacted to iis battery.  As this only amounts 1o about 18
Amp-heurs ina month, i is unnecessary to be concerned
with this slight discharge during normal seasonal opera-
tion. i the generator set were 1o be unattended for many
manths, the two easlest ways 1o stop this slight drain s 1o
first turn off the maln battery switch providing 12 volis to
the generator sef. The second way o stop this slight drain
is to remave the ignition Tuse on the generator-mounted
control pangl.

W APy
~ FGHITION
FUse

Should the generator shutdown from an overspeed condition, the overspesd circult must be reset in arder
o rastart the generator. i the overspeed switch itself is faulty and resetting i by depressing the STOP switch
wilt not raset I, it the T-1 coll connection from the overspeed switch and connect i together with the T-2
connection on the switch. {DO NOT connect these wires together as loose ends.  Make sure that both the
T-1 and T-2 terminal wires ars connected o the T-2 terminal} DO NOT operate the generator with the over-
spead switch bypassed. Bypass the overspesd switch only for testing purposes. Fepiace the overspeed
switch 1o maintain this safety clrouit’s Infegrity.

Baltery Speciiication

The minimum recommended capacity of the baltery used in the engine’s 12-Volt DO control elreudt Is 80 -
125 Ampera-Hours {mintrmum) for the generator sets covered by this manual

CAUTION

When guick-charging the batiery with an external charger, be sure to disconnect the battery
cables from the battery. Leaving the charging circull connected whille guick-charging wil
damage the alternator's dicdes.
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Altsrnator

When testing the alternator circult (charging circult), do not use a high-voltage tester such as
a megger; damaged diodes could result. When operating the generator, do not disconnect
the positive terminal of the battery from the (OUT} output terminal of the alternator, nor dis-
connect the negative terminal of the battery from the ground. When cleaning the engine/gen-
grator with a steam cleaner, be careful 1o keep steam away from the alfernator,

The charging system consists of an alternator with an infernal voltage regulator, an engine-mounted clrcult
breaker, and a battery and connecting wires. Because of the use of {C's {integrated circuits), the electronic
voltage regulator Is very compact and Is buill into the rear bracket of the alfernator.

Charging Voliage Test

i you suspect that the afternator is not producing snough voltage o charge the enging's battery, perform
the following voltage test

£14 PFURPLE

214 BREOWEH

218 GRAUGE 814 BLACK

ALTERNATOR-S2IA

trisrconnections for Charging Voltags Test

1. Using a voltmeter, connect the voltmeter's red wire clip to the (OUT) output terminal on the alternator.
Refor to the schematic shown above.

2. Conrect the other volimeter wire clin 1o a ground on the engine.

3. Start the generator and record the reading given by the voltmeter.

The voltage reading for a properly operating alternator should be between 13.5 1o 14.5 volts. I your alter-
nator is over or under charging, have it repiaced or rebuilt by a rellable service shop. Belore removing the
atternator for repair or replacement, ensure that 12-Volts excitation is present at the EXC connection with
the ON switch depressed, should the above test show only battery voltage at the ({OUT) outpui terminal. The
EXC connection must have 12-Volis present while the ON switch is depressed, since this constiiutes excila-
tion voltage for the alternator’s regulator.

Westerbake Gensrators a4
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OPTIONAL REMOTE INSTHUMENT PANEL WIRING DIAGRAM # 35898
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DO WIRING DIAGRARM 237190
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DO WIRING DIAGRAM #37180
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NOTES:

1. WESTERBEKE GASOLINE MARINE GENERATORS AS SHIPPED FROM THE FACTORY AND EX-
CLUSIVE OF OPTIONAL REMOTE INSTRUMENT OF CONTROL PANELS COMPLY WITH 1S,
COAST GUARD 33CFR-183. ACCESSORY INSTRUMENT AND CONTROL PANELS 00 NOT
HECESSARILY S0 COMPLY AND ARE INTENDED TO BE INSTALLED ABQVE THE DECK AND
ISOLATED FROM GASCLINE SOURCES 1N ACCORDANCE WITH 33CFR-183.410{B}.

IT 1S THE BREGPOMSIBILITY OF THE BOAT MANUFACTURER TG ENSURE THAT THE INSTALLA-
TIOM OF THESE GENERATORS, AND OPTIONALLY THEIR REMOTE INSTRUMENT PARELS,
COMPLY WITH 33CFR-183.

A~

L THIS PRODUCT IS PROTECTED BY A MANUAL RESET CIRCUIT BREAKER LOCATED NEAR THE
STARTER AND AS CLOSE AS POSSIBLE TC THE SCURCE OF CURABENTY, EXCESSIVE DRAIN
ANYWHERE I8 THE INSTRUMENT PANEL, WIRING OR ENGINE WILL CAUSE THE BREAKER TO
TRIP. I8 THIS EVENT, THE ENGINE WiLL SHUT DOWM BECAUSE THE OPEN BREAKER WILL
DISCONNECT THE FUEL SUPPLY. THEREFORE, THE BUILDER/OWNER MUST BE SURE THAT
THE IMSTRUMENT PANEL, WIRING AND ENGINE ARE INSTALLED TOQ PREVENT CONTACT BE.
TWEEM BELECTRICAL DEVICES AND SEA& WATER.

[5]

AR ON-OFF SWITCH MUST BE INSTALLED TO DISCONNECT THE STARTER FROM THE BAT-
TERY (¥ AN EMERGENCY AND WHEN LEAVING THE BOAT, TWELVE VOLT STARTERS TYPL-
CALLY DRAW 200 TO 300 AMPS WHEN CRANKING. THE DURATION OF INDIVIDUAL CRANKING
CYCLES SHOULD NOT EXCEED 30 SECONDS. A SWITCH WITH A CONTINUDUS RATING OF
178 ARPS AT 12 VOLTS WL NORMALLY SERVE THIS FUNCTION, BUT A SWITCH MUST NOT
BE LSED TO MARE THE CIRCUT,

4. SEMDERS ARE SUPPLIED WITH AN OPTIONAL INSTRUMENT PANEL,

a7 Wesierbeke Generators
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OPTIONAL REMOTE START PANEL WIRING DIAGRAM # 35708
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TB2-4to TB4-4 14 14 14 14 14 14 14
TE2-5 {0 TBES-3 14 14 14 P4 4 14 4
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COOLING 8YSTEM
Description

Wasterbeke marine gasoling englnes are designed and eguipped for fresh watsr cooling, Heat produced in
the engine by combustion and friction is transferred to the fresh water which circutates throughout the en-
gine. This circulating fresh water cools the engine block and its internal moving parts. The heat is transferred
externafly from the fresh water to sea water by means of a heat exchanger, simifar in function to an automo-
five radiator. Sea water flows through the tubes of the heat exchanger while fresh water flows around the
tubes; engine heat transferred to fresh water is conducted through the tube walls to the sea water which Is
pumped into the exhaust system and discharged overboard. In basic terms, the engine is cooled by fresh
water, the fresh water is cooled by sea water, and the sag water carries the transferred heat over the side
through the exhaust system. The fresh water and sea water circuits are independent of each other. Using
only fresh water within the engine allows the cooling water passages to stay clean and free from harmiul
deposits. The two indspendent circuits and thelr components are discussed in the following paragraphs.

Frash Water Circuit

NOTE: Referto paragraphs A and B in this section on the recommended antifreeze and water
mixture o be used as the fresh water coolant, and for information on filling the fresh water sys-
tem.

Fresh water is pumped through the engine by a beli-driven circulating pump, absorbing heat from the en-
gine. The fresh watar coolant circulates through the engine’s block absorbing heat, then passes through the
thermostat into the exhaust manifold, then to the heat exchanger where 1t is cooled, and then is returned o
the engine block through the suction side of the fresh water circulating pump. When the engine is started
oold, exiernal fresh water flow is prevented by the closed thermostat {although some fresh water flow s
bypassed arcund the thermostal fo prevent the exhaust manifold from overheating). As the engine warms
up, the thermostat gradually opens, allowing the engine's fresh water cooclant to flow unrestricted 1o the ex-
ternal portion of the cooling system.

A Fresh Water Cooclant {Antifreezs} Mixture,
it is recommended that a freshwater and antifresze mixture be used year-round. Water, when | freeves, ex-
pands sufficiently to split the heat exchanger and crack the engine biock. Awater/antifresze mibdure of proper
concantration will provent freezing (see page 50 for an antifreezefwater mixture chart}.
Use soft water with few impurities, such as tap water {potable water) of rainwater. Never use hard or foul
water. Lise of hard water or water containing impurities will lead 1o the collection of scale in the engine and
heat exchanger which will reduce the cooling syster’s efficiency.
Antireeze of poor auallly or without rust inhibitors will cause corrosion within the codling system. Always
use antifreeze which is compatible with aluminum cooling system components and which is made by a reli-
able manufacturer, Never mix different brands of antifreeze.
Make sure that the cooling system of the engine Is well cleaned befors adding antifreeze.
Recommended antifreeze for year round use is ZEREX or PRESTONE with rust inhibitors.

In arder o control the concentration of the mixture, mix the antifreeze and fresh water thoroughly before ad-
ding it 1o the cooling sysiem.

£% Westerbeke Generators
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ANTIFREEZE ADDITION DATA

Argifreeze
Concentration %, 3 23 30 a5 45 50 60

Freszing “F 23 14 5 4 22 44 58
Temperalure Oy (B (10} (15) (-20) (-30) (-40)} (58}

NOTE: It is advisable that the antifresze concentration be selected on the basis of a tempera-
ture which is about 10° F (5° C) lower than the actual atmospheric temperattre expected.

B. Filling the Fresh Water System

A coolant recovery tank kit is supplied with each Westerbeke gasoline generator. The purpose of this
recovery tank is to allow for engine coolant expansion and contraction, during engine operation, without the
ioss of coolant and without introducing air into the codling system.

This coolant recovery tank should be installed at, or above, the engine’s manifold level, in a tocation where
it can be easily monitored and where coolant can be easily added if needed {see the figure below). A stain-
less steel mounting bracket is supplied with each kit afong with a 30-inch length of clear plastic hose and

clamps to connect the hose between the engine's manifold fitting to the hose spud onthe base ofthe recovery
fank.

CODLAKT RECOVERY TARE

i

Caolant Recovery Tank, Recommended Instaliation

Coclant from fhe engine, when heated during the engine’s operation, will expand, it the spring-loaded
manifold pressure cap, and enter the recovery tank via the hose connecting the recovery tank to the marnifold,

When the engine is shut down and cools, a small check valve in the pressure cap is opened by the contrac-

tion of the engine’s coolant, allowing some of the coolant in the recovery tank to be drawn back into the
engine’s cooling system, free of alr and without loss.
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Fil the fresh water systemn as follows:
1. Remove the pressure cap from the manifold.

2. Pour a clean, fresh water coclant mixture into the manifold and allow encugh time for the coglant to fill the
fresh watar cooling systern and expel all air.

3, Replace the pressure cap on the manifold.

4. Hemove the plastic cap from the coolant recovery tank and #if the tank with coclant halbway between the
A mark and the BAX mark. Replace the ¢cap on the manifold.

5. Start and run the engine long enough for the engine to warm up so that the thermostat wilt open, allowing
the cooclant to flow through the engine block and o the rest of the fresh waler codling system.

&. Add coclarnt 1o the recovery tank, as required, 1o top off the fresh water cooling system.

Thermostat

Generally, thermostats are of two types. One is simply a choking device which opens and closes as the
engine's temperature rises and falis. The second type has a bypass mechanism. Usually this is a disc on
the bottom of the thermostat which moves downward to close off an internal bypass passage within the head.
Since 1980, each typs of thetmostat has a hole punched through it. The hote is a bypass to prevent the ex-
haust manifold from overheating during the enging's warm-up. Replacement thermostats must have this
design characieristic.

Seg Water Circuit

The sea water flow is crealed by a belt-driven, positive displacement, neoprene impeller pump. The pump
draws sea water directly from the ocean
through the sea cock and sea water strainer
and passes the water to the heat
exchanget's sea water infet. The sea waler
passes through the heat exchanger's tubes,
from which heat from the fresh water system
is absorbed and then is discharged from the
cooling system overboard through the
water-injected wet exhaus! system.

Azine anode, or pencll, Is located inthe sea
water cooling cicult within the heat ex-
changer. The purpose of the zinc anode is
to sacrifice itself to electrolysis action tsking
piace in the sea water cooling clrcult, there-
by reducing the effects of electrolysis on
other components of the system. The con-
dition of the zinc anode should be checked
monthly and the anode cleaned or replaced,
as required. Spare ancdes should be car-
ried on board. Zinc Anode Conditions

REPLACE REPLACE REPLACE
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Sea Waler Pump

The sea water pump s a self-priming, belt-driven rolary pump with & non-ferrous housing and a neoprene
impelter. The impelier has fexdble vanes which wipe against a curved cam plate within the impsiler housing,
producing the pumping action. On no account should this pump be run dry. There should always be a
spare impeller and impelfer cover gasket on board {an impeller kit),

Alternator {DC} and Water Pump Drive Bell Tengion

Never aftempt to adjust the drive belt’s tension while the engine is in operation.

CAUTION

Excessive alternator and water pump drive belt tension can cause rapid wear of the belt and
reduce the service life of the fresh water pump and alternator shaft bearings. Excessive slack
or the presence of off on the belt can cause belt slipping, resulting in high operating tempera-
twres, as well as insufficient alternator ocutput.

The alternator and water pump drive belt is properly adjusted if the belt can be deflected no less than 3/8
inch and no more than 1/2 inch (10 mm, 12 mm) as the belt is depressed with the thumb at the midpoint be-
tween the two pulleys oh the longest span of the belt. (See the figure below.) A spare drive belt should be
carried on board.

D
“r
o APFROY v * DEFLECTION
B \

g
%

Alternator ang Water Pump Belt Tension
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Hustrated below i a typleal Westerbeke enging’s cooling svsiem.  Both fresh water and seg waler flow
through their independent cooling circults.  Please refer 1o the Parts List for individual part numbers and
descriptions for your speciiic cooling system.

EXHREST
. MRKIFGLD

COBLANE
RECOVERY
TAREK

&,
16 #oy
HATER J
=Ll GUERKERT ALARM .57

FLOW COBIRULLER

FRESH WRYLR PUHMP

INCOKINE SEA WATER

Typical Cooling System
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LUBRICATION SYSTEM
Engine O

For the enging’s lubrication, use a wbricating off designaled for gasoline service. Use a good grade of off
having an APl specification of 8D or SE, preferably SE. DO NOT use olis designated DS.

Engine Oif Viscosity (SAE Number)

Use ofl having a viscosity best suited 1o the atmmospheric temperature. Refer to the off viscosity chart below.

(c 30 20 -0 G Hy it 30 440 50
Temperatra by L — i 1] : T : T — 1
{7} 20 & 20 40 60 80 100 120

Engine oil

Ol Pressure

The engine’s ofl pressure i indicated by the off pressure gauge {when squipped with one} or is monitored
by the standard off prassure switcn.

During normal operation, the engineg’s ol pressurg wilt range between 35 and 55 psi {engine hotl,

HNOTE: A newly started, cold engine can have an ol pressure reading upwards of 60 1o 80 psh.
Awarmed engine can have an ofl pressure reading as low a5 358 nsh. These readings may also
vary depending upon the load that Is placed on the generalor.

Your generator set is fitted with an off pressure sensing switch as stendard equipmeant. Should your enging's
ol pressure drop below a safe operating pressurs, the sensor will shut the engine OFF 1o prevent any Inter-
nal damage to vour generator’s englne from coourring by interrupting the DC voltage to the ignition coll,

Westerbeke Generators 54
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596 |

Enging Ol Change (o inchude filter)
1. Braining the O Sump

Digcharge the oid ol through the sump drain hose (attached at the
front of the engine) while the engine is stilt warm. Drain the old ol
compietely, replace the hose In its bracket, and replace the end
cap securely.

Always observe the old oil as it is removed. A yellow/gray emul-
slon indicates the presence of waler in the ol Although this con-
ditfon I rarg, It does reguire prompt atfention fo prevent serious
damage. Call a competent mechanic should water be present in
the oil. Sea water present in the oil can be the result of a fault in
the exhaust system attached o the engine, and/or water siphoning
through the sea water cooling circuit into the exhaust, filing it up
into the engine (refer to the exhaust fliustrations on pages 27 and
29).

2. Beplacement of the Off Fliter

When removing the used off filter, you may find ¥ helpful and cleaner
to purich a hole in the upper and lower portion of the old filter 1o
drain the ofl from # into a contalner before removing . This helps
o lessen spiflage. A small style automaotive filter wrench shouid be
helpful in removing the old oft filter. Place some paper towsls and
a plastic bag around the filter when unscrewing i to catch any off
laft in the filter. (O or any other fuid on the engine reducses the
engine’s cooling abliity. Please keep your generator’s engine
clean) Inspect the old off filter as it is removed 0 make sure that
the rubber sealing gasket came off with the oid ol filter. i this rub-
ber sealing gasket remains sealed againat the engine block, gently remove it. The replaceable cartridge-type
off filter requires no cleaning inside, sc it may be propesly disposed of.

When installing the new ofl fiter elermnent, wipe the filter gasket’s sealing surface on the engine block free of
ot and apply a thin coat of clean engine ot to the rubber gasket on the ol filter. Screw the filter onto the
threaded off fiter stub, and then tighten the fiter firrnly by hand

NOTE: Generic filters are not recommended, as the material standards or diamsters of im-
portant ems on generic parts might be entirely different from genuine parts. Immediately after
an oll filter change and oft fil}, run the engine to ensure that the ofl pressure is normal and that
thare are no off leaks arcund the new ol fiter.

& Filling the Of Sump

Add fresh off through the ol filler cap on the valve cover. After refilling the ofl, run the engine for a few mo-
ments while checking the engine’s ofl pressure. Ensure there is no ieakage around the new oll filter or from
the off drain system, and then stop the engine. Then check the quantity of ofl with the dipstick. Fill to, but
not over, the high mark on the dipstick, should the engine require additional of.
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BY GENEHATOR

This generator is a brushless seff-exclied generator, which reguires only the driving force of the engine to
produce AC cutput. The copper and larinated ron in the exclier stator are responsibls for the seff-exciting
featurs of this generator. The magnetic field produced causes an AC voltage to be inducsd into the related
exeiter rotor windings during rotation. Diodes located in the exciter rotor rectify this voltage 1o DO and supis
ty it to the windings of the rofating field. This creates an slectromagnetic fisld which rotates through the
windings of the main stator, inducing an AC voltage which Iz supplled 1o aload. Atransformer is connected
in parallel to the AC output of the maln stator. An AC vollage Is produced in the audiiary windings of the
transformer and main stator and is, In o, supplied to a full-wave bridge rectifier. The rectifier producses a
DC voltage o further axclie the exclter stator windings, enabling the generator 1o produce & rated AC oud-
nit.

An optional solid-state voltage reguiator is avallable to work In tandem with the transforrmer regulator to
produce a more stable AC output (s2e the fop of page 57}

No-Load Voliage Adjustment

A voltage adjustmert is made with the compound transtormer governing generatar reguiation.

1. The selector switch must be in the COMP position.

2. Uperats the generator and apply a moderate load momentarily; then remove the toad. Note the voltage
nutput from the generator's 120-Yolt leg{s} (110 Volts at 50 Hertz). The no-load voltage should be be-
tween 121 - 123 Volls a1 61.5 - 62 Hertz (111 - 113 Volls at 51.5 - 52 Hertz). '

NOTE: The No-load voliage should be adiusted o the voltage produced by the generalor
when: the generator s staried, a momentary load is applied o excite the transformer, and
then removed. The voltage produced by the genserator after this momentary load Is removed
is the no-load voltage.

3. To raise or lower the voitage, non-conductive shims of varying thickness are inserted or removed from
under the laminated steed bar that is situated ontop of the compound transformer. The material used for
shimming should not soften at temperatures inthe 176° F (80° C) range. A small reduction in the no-oad
voltage (1 to 3 Volts) sometimes can be accomplished by gently tapping the top of the laminated stesl
bar to reduce the air gap betwaen the exdsting shims and the transformer core.

See the next page for an flustration of the generator's AC distribution box.
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Generator AC Distribution Box
BTG 12.8KW and BTG 15.0KW

CAUTION

Lindsr no circumstances atternpt to increase the no-load voltage by increasing the gap be-
twaen the laminated steel bar and the transformer core without the use of shims. Magnetic
forces created within the transformer during the generator's opsaration may close the air gap
and reduce the no-lcad voltage output.

4. To remove the laminated steet bar, remove the two upper secuting bolts from the compound transformer
and lift the bar from the transformer. The addition of shim thickness wilt ralss the no-lcad voltage and,
conversely, the removal of shim thickness will lower the nooad voliage,

Varying shim thickness by 001 inch {0.025 min} will change the no-load voltage by 4 to 6 Voits. (Shim
materiat shouid be non-conductive; that is, it should be transparent or colored statlonary store material.)
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Generator AC Distribution Box
BTE 8.5KW

CALTION

Under no circumstances attempt 1o increase the no-load voliags by increasing the gap be-
tween the laminated steel bar and the transformer core without the use of shims. Magnetic
forces created within the transformer during the generator’s operation may close the alr gap
and reduce the noJdoad voltage ouiput.

4, To remove the laminated steel bar, remove the two upper securing bolts from the compound transformer
and lift the bar from the transformer. The addition of shimn thickness will raise the no-load voitage and,
conversaly, the ramoval of shim thickness will lower the no-load voltage.

Varying shim thickness by .001 inch (2.025 mm} will change the no-load voltage by 4 1o 8 Volts. (Shim
material should be non-conductive; that Is, it should he transparent or colored stationary store material )
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BTG 12,600 and BTG 15.0¥W Generators’ Internatl Wiring Diagram

A. EXCITER STATOR WINDINGS
1. Exciter Stator Windings
2. Exciter Stator Windings

21 COMPOUND TRANSFORMER
1. Compound Transformer Windings
2. Compound Transformer Windings
3. Compound Transformer Auxitiary

Windings

B. EXCITER ROTOR

. Audliary Windings (g - b - ¢}

. Diodes (6}

. Rotaiing Fisld Windings

. Pozi Resistor

F. SELECTOR SWITCH
1. Compound
2. Electronic and Compound

o G P

C. MAIN STATOR
1. Main Stator Windings
2. Main Stator Windings
3. Main Stator Auxiliary Windings

G. BRIDGE RECTIFIER

{Optional AV.R. - Automatic Voltage Regulator)
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BTG 8.5KW Generator's internal Wirlng Diagram
A EXCITER STATOR WINDINGS 0, COMPOUND TRANSFORMER
1. Exciter Stator Windings 1. Compound Transformer Windings
2. Exciter Stator Windings 2. Cormpound Transformer Windings
3. Compound Transformer Auxiliary
Windings
B EXCITER ROTOR F. SELECTOR SWITCH
1, Awpdiiary Windings (a - b - ¢} 1. Compound
2. Diodes 6) 2. Electric and Compound
3. Fotating Feld Windings
4, Pozl Hesistor
O MAIN STATOR G. BRIDGE RECTIFIER

1. Main Stator Windings
2. Main Biator Windings
3. Main Stator Auvdliary Windings

{Optional AV, R, - Autornatic Voltage Regulator)
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Optiona! Voltage Reguiator

Arn optional solid-state voliage regulator (board #34410) Is avaiable for use with the BY series generators.
Whan installed, and the reguiation swiich is moved to the ELEC postiion, the regulator works together with
the standard compound transformer regulator fo regulste the generator's voltage cutpul. Inthe ELEC mode,
the reguiator provides excitation fo the group 1 exciter windings, and the transformer provides excitation to
the group 2 exciter windings.

Ingtailaiion

1. The regulator ls mounted using existing tapped holes in the generator's case. Use two (2) M4 x 0.7-mm
soraws, each 15 mn long, with lock washers 1o mount the regulator board,

2. Connect the §-prong generator plug to the receptacle on the reguiator board.

NOTE: The plug is keved to engage the regulator recepiacie in one direction. Check this and
insart it correctly.

3. Bafore moving the ssiector awitch fo the ELED poshiion, make
sure that the no-load voltage is adjusted to 115 voits with the
setector swhoh in the COMP posltion. Follow the procedurss
for the "No-Load Voltage Adlustment." page 56.

4. With the generaior's no-ipad voltage now set at 115 vols,
move the selector switch into the ELED position.  Adjust the
regulator board's potentiometsr 1o set the no-load vollage at
120 Vols, 1.5 - 82 Hertz (110 Volig, 51.5 - 52 Mertz). The gen-
ergiors vollage output should be within + § percent from no-
ioad to full-ioad.

fienerator Freguency
Frequency is a direct result of engine/generator speed:

1800 RPM - 80 Herlz
1H00 BPM - 50 Hertz

To change the generator's frequency, refer 1o the "MAINTENANCE AND ADJUSTMENTS" section of this
manual, page 74

Logd Connectinns

The generator's dats plate gives the voltage, current and frequency rating of the generator. An AC wiring
decat is affived 1o the inslde of the louversd cover on the generator end. A dlagram of the various AG volt-
age connections is provided on the decal. The information on the decal Is similar 1o the figure shown on the
following page.

The generator Is a single-phase, reconnectable 120 Volis AC two-wire or 120/240 Volis AC thwee-wire, at 80
Hariz: or 110 Voits AC two-wire, 114/220 Volis AC three-wire, or 220 Volts AT two-wire, at 50 Herz, Referto
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the "SYSTEM SPECIFICATIONS" section of this manual for generator ratings, page 15 for the BTG 8.5KW,
page 19 for the BTG 12.8KW, and page 23 for the BTG 15.0KW.

NOTE: We recommend that the installer provide AC amp-meters {optional} so that the
operator can observe the load being taken off each leg of the generator.

A circuit breaker should be-installed between the generator and the AC lpad. This circuit breaker should be
rated at 120% of the generator's AC output and be able to react quickly to overloads, subject to motor start-
ing considerations.

1T2EY G8Hz 128/7246Y b4k
i
Cs Os 7
O3 O3 a (s
3
y B Ly by K
118V S58Hz 116/228% 58Hz 2284 58Hz
O 5 {0 Gz 50 02 5O

AC Voltage Connections {6 Stud Terminai Block)
(Used with the BTG 12.5KW and BTG 15.0KW Generator Sefs.)

NOTE: The frame ground wire must be moved when changing from 110 Volts, 50 Hertz to
220 Yolis, 50 Hertz,

For making connections o the AC terminal block, use 1/4 inch terminal ends that wil accept multi-strand
wire sized for the number of conductors inthe bundle, the rating of the conductor's insulation, and amperage
that will be drawn through the conductor(s). (Refer to the generator’s data plate for generator amperage
ratings.}
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Rafer 1o the "SYSTEM SPECIFICATIONS section of this manual for generator ratings, page 15 for the BTG
8.5KW, page 19 for the BTG 12.5KW, and page 23 for the BTG 15.0KW.

NOTE: We recommend that the installer provide AC amp-meters {optional} so thal the operator
can observe the load being taken off each leg of the generator,
A circuit breaker shoutd be installed betwesn the generator and the AC load. This circuit breaker should be

rated at 120% of the generator's AC ouiput and be able to react quickly to overloads, subject to motor start-
ing considerations.

120 B60kz 120/240V 80Hz
TC FRAME

o oD ] © &P

o i O3 Il v TV NES::i: @l
o
O

O o O
o oy 0 0

110220V S0Hz 110V 50kz 220V 50Mr

TO FRaAME

sEE%—__——

I
N

L L

AC Voltage Connactions {12 Stud Terminal Block}

{Used only with the BTG 8.5KW Generator Set.}

NOTE: The frame ground wire must be moved when changing from 110 Volts, 50 Hertz to 220
Volts, 50 Hertz.

For making connections to the AG terminal block, use terminal ends for #10 studs which will accept multi-
strand wire sized for the number of conductors in the bundle, the rating of the conductor's insulation, and
amperage that will be drawn through the conductor(s}. (Refer to the generator’s data plate for the gener-
ator's amperage and voltage ratings.)
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Bhore Power Connesiions

if the installer connects shore powar (o the vessel's AG clroull, this must be done by means of the SHORE
POWER/OFF/SHIFS GEN., center position-off transfer switch shown below. Usse of this swilch prevenis
simuitanesus connection of shore power 1o generator cutput.

CAUTION

Darmage to the generator can rasull § Uililty shore power and generator cutput are connected
at the same time. This type of generator damages is not covered under the warranty; | s the
nstaller's responsibility 1o ensure that all AC connections are comrect
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GENERAL INFORMATION AND CARE OF THE GENERATOR

Lise of Eleciric Motors

The power required to start an electric motor is considerably more than is required to keep it running after it
Is started. Some motors require much more current to start than others. Split-phase {AC) molors require
raore current 1o start, under sirilar circumstances, than other types. They ars commonly used on easy-start-
ing loads, such as washing machines, or where loads are applied after the motor is started, such as small
power tools. Because they requlre 510 7 times as much current to start as to run, their use should be avoided,
whenever possible, if the electric motor is to be driven by a small generator. Capacitor and repuision-induc-
tion motors require from 2 1o 4 tmes as much current to start as to run. The current required to start any
motor varies with the load connected to it. An electric motor cormected to an alr compressor, for example,
will require more current than a motor 1o which nio load is connected.

In general, the current required 1o start 115-Volt motors connected to medium starting loads will be ap-
nroximaisly as follows:

MOTOR AMPS FOR AMPS FOR
SIZE RUNNING STARTING
{H™ (Amperes) {Amperes}

1/6 3.2 B.410 22.4*
14 4.6 9.21t032.2*
113 5.2 10410 72.8%
12 7.2 14410292
3/4 0.2 20410408
1 13 26 b2

* Mote that in the above table the maxdmum "Amps for Starting” is more for some small motors

than for larger ones. The reason for this is that the hardest starting types {split-phasej are not
madie in larger sizes.

Because the heavy surge of current needed for starting motors is required for only an instant, the generator
will not be damaged if it can bring the motor up to speed in a few seconds. i difficulty Is experienced in starl-
ing motors, turn off all other slectrical loads and, i possible, reduce the load on the efectiic motor.

Feguired Operating Speed

Although individuzal units may vary slightly, the normal voltage and frequency of typical 60-(50-)Heriz engine-
driven generators described in this manual are approximately as follows: run first with no load appliad, then

at half the generator's capacity, and finally loaded 1o its full capacity as indicated on the generator's data
plate.

See the rpm/Hernz/freguency chart on the naxt page.
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4-Pole Generator Yoltage
Load Speed Fraguency 120 (110} 240V {220
Applied {rom} fHerz) Planis Plants
None 1830 62 122 240
{1530) (52} (112} {o24)
Half 1800 B0 120 240
(1500) (50 (110} (220)
Ful 1755 58 110 220
(1455} {49} {100} {200}

The output voltage should be checked pericdically 1o ensure proper operation of the generating plant and
the appliances it supplies.

if an AC voltmeter or ampmeter is not installed to monitor voltage and load, check it with a portable meter
and amp-probe.

Proventive Maintenance {Generator)
Maintenance on the generator is minimal.
1. Keep the generator clean, dry and weli-ventilated.

2. Ensure that all connections are clean and tight and that cables carrying AC voltage are properly supported
and protectad against chafing.

3. The rear armature bearing Is lubticated and sealed; therslore, no malnienance is required. If the bearing
becormes rough or nolsy, replace &

Generator Troubleshooting

A complete and lustraied text on troubleshooting the BTG serles of generators s furnished in the Techni-
cal Manual which is available through your local dealer.

Westerbeke Generators &6
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ERGINE CONTROL PANEL
General

An optional remote start panel is avallable for controlling the generator from a remote location.

REMOTE STARY PAKEL REMOTE GAUGE PAREL

Remote start paneis include a green LED which lights when the engine runs at approximately 600 rpm. The
purpose of the LED Is to alert the operator to release the starter toggle switch in addition to continue indicat-
ing that the generator set is running.

Ar optional remote Instrument panel is available, which includes starting controls. This pane! also includes
a water temperature gauge, off pressure gauge, battery voltmeter, operating hourmeter and start-stop con-
trod switches.

3O Circult Description

The two-pole ON switch is oparated to bypass the protective shutdown switches during starting. The second
pole provides a source of B + tothe START toggle switch. While continuing to hold the ON switch, fo provide
B+ tothe start switch and to bypass the protective shutdown swiiches, the START switch is pressed to ener-
gize the starter to crank the engine. if you are starting the generator at the generator set, release the START
switch when the generator is running. I starting the generator at a remote location, release the START swiich
when the green LED lights, but continue depressing the ON switch. After releasing the START switch, con-
finue holding the ON switch untll the off pressure is sufficient to close the ol pressure safety switch, provid-
ing the normal B+ path to the ignition system. Note that it is now impossible to energize the starfer while
the generator is running untll sormeone again operates the ON switch first.  Should the generator shut down
from an overspesd condition, the ovearspeed circult must be reset before attempling to restart the generator.
Resstting the overspeed swhich is done by simply depressing the STOP switch momentarily and then
proceading with the normal stariing procedure. See page 43 for performing test procedures on the over-
speed switch.

WARNING

it is very important that the overspeed shutdown always be instatied and functioning. Any
tampering with the overspeed shutdown module, which would cause it to malfunction, could
be a cause of injury should the generator’s belt-driven governor fall and cause the generator
to run away.
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To STOP the generator, depress the STOP swilch, which opens the normally closed B+ path on the ON
ard START switches. The STOP switch must be held open untll the generator comes (o a complste stop.
Remote start panels may be connected to the generator set as indicated. A jumper has 1o be removed be-
tween the 7-1 and T-2 connections at the pansl connection terminat board. {Refer 1o the wiring diagram in
the "ELECTRICAL SYSTEM' section of this manual, page 46, lower lafi-hand comer.)

WARNING

When installing the optional remote start panel or the optional remote inslrument panel, 1 is the installer's
responsibitity to comply with U.8. Coast Guard Standards 33 CFR FART 183,

Connecting Pressure Sensing Devices to Oif Galleries

Oit pressure sensing devices, such as senders and switches, must never be connected directly 1o any oif
galiery of an engine. The reason is simply that continued engine vibration causes fatigue of the fittings used
to make such a connection. If thase fittings fall, the engine loses its off pressure and guickly seizes.

Such pressure sensing devices must be bulkhead-mourted and connected o the ol gallery using an ap-
propriate grade of lubricating ol hose. Any fittings used to connect the hose 1o the gallery must be of siesl
or malleable iron composition. Brass muist not be used for this application.
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EMGINE THOURLESHODOTING
introduction

The tables which follow indicate troubleshooting procedures based upon certain probiem indicators, the
probable causes of the problems, and the recommendations to overcome these problems.

MNote that the engine’s control system (electrical systemy) is protected by a 20-Ampere manual reset circult
hreaker iocated next o the starter motor and the (-} ground terminal. Refer to the model photographs at the
beginning of this manual for a photograph showing the exact pesition of this reset cirouit breaker.

8% Westerbeke Generaiors
Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596




Engine parts from Torrsen Marine - www.torresen.com - 231-759-8596

Trouble

Engine cranks but falls
o start.

ENGINE TROUBLESHOOTING

Possible Cause

Py

Ot of fuel,

2. Engine is flooded.

3. Fiiters are clogged by contaminated fuel.

4, Voltage drop at {+) at overgpeed switch.

5. Worn or faulty spark plugs.

& Bad ignition coll,

7. Migh-tensicn leads grounding {wet systemy.
8. Automatic shutdown switch is faulty.

g, Fuel purnp inoperative because tilter is
clogged.

10, Filter in carburetor is clogoed.

11. Faulty overspesd switch (reset and start).

Enging dose not crank.

t, Battery is low o dead.

2. Enging's DO 20-Amip breaker has wipoed.
3. Sea waier filled cviinders.

4. Loose battery connections.

5. Voltage drop at starter sofencid terminal.
#. Bad started solenoid.

7. Faulty START swiich,

Engine starts, runs and then
shils gown,

Weosterbeke Generalors

TG

1. Faulty augomatic shutdown switch,

2. Faulty overspeed switch {reset and start;
bvpass swiich to tast).
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Trouble ' Possible Cause
Englne starts, runs and then 3. Faulty fuel pump.
shags down {(continued),
4, Faulty STOP switch,
5. Engine circult breaker is tripping.
6. Dirty fuel filters

7. Low ofl lavel In sump.

8. Check the valve in the fuel supply line -
the fusl pump is unable 1o draw fuel through

Back firing through carburetor. 1, ignition timing is wrong.
z. Engine is flooded.
3. Choke Is stuck closed.

4, Spark plug wires are connacted wrong -
check firing order.

5. Distributor cap is cracked.

8. Dirty a¥r cleanet.

Engine overheals. 1. Coolant loss {pressure test the cooling
sysiem.

2. Belts are loose or brokan.
3. Sea water pump's impeller s faulty.
4, Sea water DUIMD 1S Worn,

&, Faulty hose,

7. Heat exchanger Is clogged.

8. Faulty gauge (check with a thermometer}.

) 7t Westerbeke Generators
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Troubie

Lause
Engine hunts. 1. Throttle linkage s birding.
2. Dirty fuel filters.
3. Defective fuel pump.
4. Governoy is out of adjustment.
5. Valves are out of adjustment.

8. Generator is overloaded.

-

. Cracked distribyustor.

8. Faulty high-tension leads.

Engine misfires. 1. ignition timing Is wrong.
2. Spark plugs are worn.
3. Valve clearances ars incorrect.
4. Dirty carburetor.
5. Dirty alr cleaner,

8. Poor guality fuel,

High oif pressure. 1. Faulty gauge
2. Relief valve is stuck,

4. Dirty off or wrong SAE tyoe oil is In the engine.

Low oif prassira. 1 Low ofl isvel

- Faulty gauge.

i3

3. Wrong SAE type ol Is inthe engine.
4, Helief valve is stucle

5. Faulty off pump,
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Trouble
No DO charge 1o the 1. Connectlons 1o the alternator are joose of
starting battery. fauliy.
2. Faulty aliternator.
3. No excitation 1o the regulator’s yeliow
laad.
Black exhaust smoke Is discharged 1. Dirty alr intake.

from the engine.
2. Choke is stuck closed.

3. Carburetor is fiooding.

Blue exhaust smoke is discharged 1. Valves are wormn or adjusted incorrectly.
from the exhaust.

2. Piston rings are worn or unseated.

3. Lubrication ol Is dilutad,

4, Crankcase breather hose is clogged.
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FAINTENANCE AND ADJUSTMENTS
introduction
This section cortains a scheduled preventive maintenance program and several adjustment procedures the
ownerfoperator can perform without the benetit of sophisticated and expensive tools and instruments.
Preventive Malntenance {Enging)
FPerform the preventive maintenance in accordance with the schedules listed in the following paragraphs,
Adherence to these schedules will ensure the equipment Is maintalned i the best possible condition and
that it will perform to expectations. Those items marked by an asterlsk {*} are recommaended 1o be per-
formed by an authorized dealer or distributor,
Daily (before each use)

1. Check the off sump level. Maintain the ol level at or near the upper level mark on dipstick.

2. Check the coolant level in the plastic recovery tank. Maintain the coolant level halfway between the
AKX and ADD marks.

3. Visually inspect the unit; chack for loose belts, chafed or broken wires, loose brackets and fittings,
damaged hoses, loose clamps, and other squipment not property secured.

4, Check the fuet supply. Fill the tank{s} with a good grade of unleaded or leaded gasdline that has an
octane rating of 89 or betler,

5. Check the primary filter/water separator. Drain and service this filter as required. (A primary filterfwater
separator is optional, but strongly recommended. See page 41.)

8. If an optional instrument panel Is Ingtalled, cheok the engine’s gauges for proper oll prassure, operat-
ng temperature, and starting battery charging voltage once the engine is operating.

7. i AC gauges are installed, check the generator's ouiput meters for proper AC voltage and output fre-
GUENCY.
Monthly
Check the coralfion of the zinc anods in the heat exchanger's seg water circult. Claan or replace the ancde,
as required. Keep the area inside the heat exchanger clean of zinc ancde debris.
Servicing After inftial 50 Hours of Operation
1. Change the engine’s tubrication ol and of! filter,
2, Clean or replace the fuel filter screen In the carburetor and in the electric fuel 1ift pump.

3. Retorque the cylinder head bolis.
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4, Adiust valve clearances.

5. Adjust the alternator and water pump drive belt tension, | required.

8. Adjust the engine’s no-load speed, if required (Hertz). Please nole that this adjustment is not a warrant-
able adjustment during or after the unit’s break-in.

Servicing After Every 100 Hours of Operation
1. Change the engine’s iubrication ot and ofl filter.

2. Adiust the alternator and water pump drive belt tension, i reguired.

Servicing Afier Every 250 Hours of Operation

Clean or replace the fuel filter element in the carburetor and inthe glectric fuel iift pump.

Servicing After Every 500 Hours of Operation

*1. Adjust the valve clearances.
3. Drain, flush, and refill the fresh water cooling system
*4 Check the condition of the starter motor drive pinion, lubricate pinion.

5. Check the outside of the engine. Make sure that any oil on the engine’s surface is cleaned. Any dirt or
olt on the engine inhibits the engine's abllity to cool. Please keep the engine clean.

Servicing Afier Every 800 Hours of Operation
*1 Chack the battery-charging alternator for proper operation.

*3 (Check the tightness of bolts, nuts, and clamps.

Servicing After Every 1000 Hours of Operation

1. Remove, clean, and pressure test the primary heat exchanger, {Alocal automotive radiator shop should
be abie to ciean and test the heat exchanger.)

NOTE: Operating in silty and/or tropical waters may require that a heat exchangsr cleaning
be performed more often than every 1000 hours.
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Praventive Malnienence (Genarstor)
Maintenance on the generator end Is minimak:
1. Keep the generator clean, dry, and well-ventiialed.

2. Ensure that all connections are clean and tight, and that cables carrving AC voltage are propetly sup-
poried and protected against chafing,

*3. The rear armatire bearing is lubricated and ssaled; no maintenance Is required. However, if the bear-
ing kecomes noisy or rough-sounding, have # replaced.
Genearator Freguency Adjustment
Frequency is a direct result of engine/generator speed, as indicated by the following:

When the generator is run at 1800 rpm, the AC voltage ouiput frequency is 80 Hertz. When the generator
ts rurr at 1500 rpm, the AC voltage output frequency is 50 Hertz.

Therefore, to change the generator's frequency, the generator's speed must be changed. To accomplish
the frequency change, connect the AC cutput leads to the AC terminal block in accordance with the "AC Vol-
tage Connections” diagram specified for your generator set, which appears In the "BT GENERATOR" sec-
tion of this manual, page 586.
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ignttion Thning

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

NOTE: Each timing
mark reprasents 2°

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

3. Using the timing light, align the timing groove in the front crankshaft pulley with the proper timing mark on
the ignition timing scale embossed on the engine’s front cover. Do this by loosening and slowly rotating
tha distributor body. Refer to the timing specifications below.

Tirning Spechications: BTG 8.8KW 14° +1° BTDG at 1800 rpm
BTG 12 5KW 18 x1° BTDC at 1800 rpm
BYG 15.0KW 18° =1°BTDC at 1800 rom

Eiectric Choke

The slentric choke uses a 12-Volt heating slement which opens the choke automatically once the engine
staris and remains running. Some hunting will be present when the generator is started, is on choke, and is
running without a toad on the generator.

WARNING

To avold burns on fingers or hands, DO NOT
touch the choke housing while the engine Is
operating. Allow the engine o cool before  prerreic
making choke adjustments. CHOKE

Adjust the choke by loosening the three cover-secur-
ing screws and by rotating the cover clockwise to set
the choke LEAN and counterclockwise 1o set the
choke BICH, The choke is inltially set at the faciory.
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Governor Adjustmerds
Operate the generator set to bring the unit up to Its operating temperature before attempling an adjustment,

NOTE: Ifthe governor is severely oul of adiustment, manually adjust the linkage without any

load on the generator to obtain a safe output voltage before proceeding with the adjustment,
Three adiusting points are on the governor. (Fefer to the llusiration below.)

1. Bumper Scorew This screw is used (o remove a
ro-ioad surge ONLY. NEVER tm the bumper
screvw into the governor far enough so thal i in-
creases he nodoad speed. To adiust the gover-
nor, tn the burnper serew in untll the engine
stops surghng. Now bring the idle screw {onthe
carburstor up untll the generator runs at B0
oycles no-load. Applva 1/4, 2 12 andd a2 2/4 load
to the generator and ensure the generator does
not surge under these three load Intervals.

NOTE: Only | the generator surges at any
of these load intervals ave youl o follow
steps #2 and #3 below,

2. Increasse/Denrense Sneed This adjusting bolt b‘\ IHCREASE/DECREASE SPEES
sets the no load speed of the engine, fire CREBURETOR THRGYTLE LEYER
linkage arm betwesn the governor arm and
throttie lever should be adiusted to hold the
thrattls full open when the engine is not running.) Make sure this linkage moves freely and that the ball
ioint connectors are properly lubricated. Use graphite lubricant at this connection. Disconnect the bail

joint and apply a graphite lubricant to the Inside of the joint.

Tt

Hurting/Regulation B the variation In engine spead betwesn no load and full oad is too great, adjust this
aye balt io draw the spring closer to the lever hub. The Increase/decrease speed boll may need to be ac-
jusied as wall,

i the governor surges while under a load, adjust this eve bolt to miove the spring away from the Tever hub.

{Check the speed adjustment.)

Georvernor Malntenanss

1. Periadically lubricate the attaching points at both ends of the governor arm. Use a graphite lubricant or
art squivaient.

MOTE: Fres movement of this inkage arm is mportant for proper governor/throfile opera-
o,

2. The governor's ofl capacity is 3 ounces (58 milliiiters) of SAE #10/30 motor ol

NOTE: Do not overdill the governor,
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3. Change the governor's ol every 2000 hours of operation.

4. The drive belt shouid be maintalned in good condition. Replace the belt f it becomes worn ar shows signs
of cracking.

To change the o, remove the governor from engine and remove the ol fill and fill Tevel plug and drain alf the
off from the governor. Relnstall the governor on the engine and il it with 3 ounces (89 millifiters) of SAE
10730 engine off, and replace the plugs.

Carburetor Adjustment

1. idle Mbdure Jat

Disconnect the throtile linkage arm from the governor control arm and reduce the enging’s speed with the
idle stop screw. Turn the idle mixture screw clockwise (in) until the engine skips; back the screw out
{counterciockwise) slowly until the engine smooths then skips again; then turn the screw clockwise (in) one-
quartar to one-half of a turn. The idle mixture should be satisfactory al this sefting.

2. Run Mitture Jet

This mixture jet is pre-sized at the Tactory and is not adjustable. An adjustment to the idie jet screw, while

the unit Is operating at 1800 rpm, will have an affect on the unit’s performance. Refer tothe “Governor Ad-
iustments" section of this manual for instructions on how to adjust the engine’s spesd, page 78

IBLE WIYTHRE £,
RRIUSTMENT SCREW ]

Carburator with Same arrestor removed.
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Torguing Cylinder Head Bolty

Tighten the oyviinder head bolis according to the sequence shown in the Hlustration below. Male sure the
enging is cold when this is dong. Loosen ons head bold one-half turn and then dghten it belween 56 1o 59
fb-ft (7.8 10 8.2 kg-m). Then proceed 1o the next head bolt in the sequence numbering shown,

Valve Clearance Adjustment

NOTE: Retorqgue the cylinder head bolts before adjusting the engine’s valves,
Position the No. 1 piston at Top Dead Center (TDC) of lts compression stroke and adjust the # 1 and # 3
exhaust valves (see the liustration below). At this same time, adjust the # 1 and # 2 intake vaives. While

facing the front of the engine, rotate the crankshaft 360° clockwise and adjust the remaining valves,

Adjust ait valves to 0.0088 inchsas (0.25 mm) with the engine cold.

Westerbeke Generators . &8
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Spark Plugs

To service the spark plugs, clean, gap or replace the plugs WEAR AHD RDYESION OF CARBSN
as nesded, '

g
PLUG G4 BURNT

CORBITION

Spark plug gap: 0.031 = 0.002 inches
0.8 + 0.05 mm}

Spark plug torgue 11 - 17 bR (1.5 - 2.3 kg-m}

BAMAGE AKEB

Check each plug for damage and/or wear. BETERIGRATION

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

ture removal of the spark plugs easier. DRMAGE

&1 Westerhoke Generators
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LAY-UP AND RECOMMISSIONING

Genaral

Many owners rely on their boatyards to prepare their craft, including engines and generators, for lay-up

during the off-season or for long periods of inactivity. Others prefer to accomplish lay-up preparation them-
selves.

The procedures which follow will allow you to perform your own fay-up and recommissioning, orto use as
a check list ¥ others do the procedures. These procedures should afford your engine protection during a
tay-up and also help familiarize you with the maintenance needs of your engine.

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

Fresh Water Cooling System

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

Should more antifreeze be needed, drain an appropriate amount from the enging block and add a more
concentrated mixture. Operate the engine 1o ensure a complete circulation and mixture of the antifreeze
concentration throughout the cooling system. Now recheck the antifreeze solution’s strength.

Lubrication System

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

When instafiing the new ofl filter, be sure to apply a small amount of oil on the rubber sealing gasket at the
base of the filter. Fill the sump with the correct amount of olf for your engine model. Use an off with an API
specification of SE or SE/CC. Run the engine and check for proper off pressure and ensurs that there are
no leaks.

CAUTION

Do not leave the anging’s old lubsricating off In the sump over the lay-up dericd. Lubricating
oif and combustion deposits combing 1o produce harmful chemicals which can reduce the
fife of your enging’s internal parls.

Fuest System

Top off yvour fuel tanks with reguiar or unleaded gasoline with an octane rating of 83 or better, Fuel addi-
tives should be added at this fime to control algae and condition the fuel. Care should be taken that the ad-
ditives used are compatible with the primary filter/water separator used in the system. Change the element
in your primary fusl filter/water separator, i the fuel system contains one, and clean the separator sediment
bowt, Clean the filter screen in the fuel lift purmp and in the carburetor.
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Ses Water Ulrewit

Close the thru-hull sea cock. Hemove the sea water intake hose from the sea cock. Place the end of this
hose into a 5-gallon bucket of clean fresh water. Before starting the engine, check the zinc ancde found In
the primary heat exchanger on the engine and clean or replace i as required. Clean the sea strainer, # one
iz instalied in the Inside of the hull,

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

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

femove the impeller from your sea water pump (some antifreeze mixture will accompany it, socatchitina
bucket}. Examine the impelter. Acquire & replacement, if needed, and a cover gasket. Do not replace the
impeller (into the pump) until recommissioning, but reptace the cover and gasket.

intake Manifold and Through-Hull Exhaust

Place a clean cloth, lightly soaked in fubricating off, around the alr arrester. Be sure 10 remove this cloth
before recommissioning. Make a note to remove the cloth prior to start-up. The through-huil axhaust part
can be blocked in the sams manner.

Starter Motor

Lubrication and cleaning of the starter drive pinion is advisable, if access 1o the starter permits its easy

removal. Ensure that the battery connections are shui off before attempting to remove the starter. Take care
irn propedy replacing any electrical connections removed from the starier.

Cylinder Lubricalion

Fogging the engine should be done as the last of the antifreeze mixture is drawn into the sea water circuit.
Rermove the alr infake screen (the air filter) and spray Marvel Mystery Off or another commercially gvaitable
fogging off into the carburetor while the engine Is running. Spray enough oif to stall the engine. This will
coat the walls of the cylinders, pistons, and valve surfaces with this protective ofl. Remove the spark plugs
and spray a smali amount of this ofl into each spark plug hole and tun the engine over two of three com-
plete revolutions by hand. Reinstall, but do not tighten, the spark plugs, as these will need 1o be cleaned
and gapped prior to recommissioning. Close off the carburetor’s air filter with an olly rag.

Spares

Lay-up time provides a good opportunity to inspect the equipmentto see if external ftems such as drive belis
or coolant hoses need replacement. Check your basic spares kit and order ftems not on hand, or replace
those ftems used during the lay-up, such as filters and zinc anodes.
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Hatteries

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

Recommissloning

The recommissioning of vour Westerbeke unit after a seasonal fay-up generally follows the same proce-
dures as those presented in the "PREPARATIONS FOR STARTING” section, page 35, regarding preparation
for starting and normal starts. However, some of the lay-up procedures will need to be counteracted before
starting the engine.

1. Remove the oil-soaked cloths from the intake manifold and from the through-hull exhaust port.
2. Remove the sea water pump cover and gasket. Discard the gasket. Install the sea water pump impeller

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

WARNING

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

Lead acid batteries emit hydragen, a highiy-explosive gas, which can be ignited by elecirical
arcing or a lighted cigaretie, cigar, or pipe. Do not smoke or aliow an open flame near the
battery being serviced. Shut off all electrical equipment in the vicinity to prevent electrical ar-
cing during senvicing.

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

4. Check the condition of the zinc anode in the sea water circuit and clean or replace the anode as needed.
Note that it is not necessary to flush the antifreeze/fresh water solution from the sea water coolant sys-
tem. When the unit is put into operation, the system will self-flush in a short period of time with no ad-
verse affects.

5. Start the unit in accordance with those procedures found in the "STARTING PROCEDURES” section of
this manual, page 36.
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TARLE OF STANDARD HARDWARE TIGHTENING TORQUES

Unless stated otherwise for a specific assembly, use the foliowing torgue values when tightening standard
hardware.

Pitch to-ft kg
Grade 47
G bolt head/mg 1 28- 579 04-07
S bolt head/nut 1.25 7.2- 118 t.0- 1.8
t0mm bolt head/mut 1.25 13.7 - 22.4 18- 3.1
10mm bolf head/nut 1.5 13.0- 217 1.8- 3.0
12 bolt head/nut 1.25 (80} 253 - 30.8 35- 55
12rmun bolt head/nut 1.5 253 - 398 35 55
1 2mm bolt head/mut 1.75 217 - 362 30~ 50
13mim boli head/nut 1.5 32.5- 508 45- 70
14mm bolt head/nut 1.5 36.2- 5758 50- 8.0
i 4rmms bolt head/nut b4 34.0- 55.7 47- 77
16mm bolt head/nut 1.5 542 - 746 7.5-11.0
16mim bol head/mut 2 51.4- 767 7.1 -10.6
Grade 8T
gmm bolt head/nut 1 43. 65 06- 08
8rrumy bolt head/nut 1.25 10.8- 158 1i5- 2.2
I0mim bolt head/mut 1.25 21.7- 325 30- 45
10mm bolt head/nut 1.5 18.5- 304 27- 42
12mm bolt head/nut 1.25 (IS0} 36.2 - 57.9 50- 80
12mm bolt head/nut 1.5 38.2 - 50.6 50-7.0
12mm bolt head/niut 1.75 347 - 482 48- 68
e 71. 8T and 8.9
s bolt head/nut 1 58- 87 o8- 12
gmm bolt head/nut 1.25 14.5- 217 20- 30
10mm bolt head/nut 1.25 28.9- 38.8 40- 585
10mm bolt head/nut 1.5 26.8- 37.6 37-582
12mur bolt head/nut 1.26 (IS0} 542 - 75.8 7.5 -10.5
12mm bolt head/nut 1.5 506- 851 7.0- 6.0
12rrwn bolt head/nut 1.75 434 - 615 8.0- 85
13mum bolf head/nul 1.5 579~ BS.H 80120
t4rrum bolt head/nut 1.5 7231085 10.0-150
t4mum bolt head/nut 2 6.7 -101.3 895-14.0
16mm bolt head/rut 1.5 1085 - 1664 t5.0-23.0
18mm Dokt head/nut 2 101.3- 15814 140220
Geade B capscrew
14 UING g - it 12- 1.5
1/4 UNF i1 - 13 t5- 1.8
5/16 UNC 18 - 20 2E5- 28
5/16 UNF 2t - 23 28- 32
318 UNC 28 - 33 37- 46
3/8 UNF 30 - 35 41- 4.8
7H6 UNC 44 - 49 51~ 68
718 UNF 51 - &5 69- 786
/2 UNG g8 - 73 8.4 -10.1
112 LINF 73 - BO 10,1 -11.1
&5 Westerbeke Generaiors
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TABLE OF TIGHMTENING TORGUES
sk ke
Cvhinder head bolis® B8 - 59 78-82

(*See the Torguing Oyiinder Head Bolis section on page 80

Maln bearing caps 48 - 51 58671
Connecting rod caps 22-25 a0n-38
Camshalt sprocket 5% -58 70-80
Crankshalt pulley BG - 87 112
Gl pressure switch 9-13 12-1.8
O pan 5-9 0.7-1.2
O filter Firmly by hand Firmiy by hand
Oif pump 14 - 44 1.8-3.1
Thaermostat cover 1422 1.5 -5
Water pump 14-22 1.8-31
Timing chaln cover 1422 1.8 -3
Spark plugs 1117 1523
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START PAMEL WIRING DIAGRAM #35706, OPTHONAL BEMOTE 48
STARTING, PREPARATIONS FOR oo bbb st 35
T AR TING PR CE DURE oo e et er et e ettt e e s et d e e R e 36
Starting Under Cold Conditions ... et et n et e e et Rt et e b et et et e et e e ekt ek s eas e eene R 1e]
Starting Under Normal CondIIOns ... 38
T P PGS PRI I U it e ettt r e r e oo oo e de bR R Db s 38
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& {continued)

Spares (Lav-un 800 Becomimissioninngl et aar e s 83
BB PIOS ottt et v e ia et s et h et b e e e e bt bt et e bt Ru e oAb et sk st s eam e e et S emne e e e ee s e e aneneerneneene e a1
SPECIFICATIONS, TUNE-UP
BT E B O ooty eyt e e as e e R et b s et et s b e e rena s e saerea 15
BTG 12 B ettt e et r e e aerasen nrene s 18
BTG dB. 0 ettt ettt h e ea s s e et eae et et s in e a e ents e s e s sneserres 23
Speed, ReGuired Oporatiiil. oo ettt ee et et e et et e er e ean ety era e 65
SYSTEM SPECIFICATIONS
BTG B BRI et e ettt en et et e e h s e e et e e e e ey an e Ao re e ra s s et o 13
BTG 1 B o i i et et ettt ettt e et e e et e e e e r e pere s 17
BT 1B ORI ettt ettt e ettt es e an e ens e 21
T
A B L OF CONT RN T S e et b et e st e e es et esees et saraseeseaneemen e 3
TABLE OF STANDARD HARDWARE TIGHTENING TORQUES .. 85
TABLE OF TIGHTENING TORGQUES .. ettt s 86
B T= 147 1 ST TSR OO UR PR SOI R PORTRRTVOO 51
Through-Hull Exhaust, Intake Manifold and (Lay-up and Recommissioning)......ooocv e 83
THNING, FONHION ettt b ettt et eb et ek skt e e e e e s s e b e b inses 77
Test, Charging VOlBOO .ot ene e e et et st asea e b e are s 44
Torquing Cylinder Head Bols. e e e ra e abes 80
TROUBLESHOOTING, ENGINE e va et st a e et erenens 6Y
TROUBLESHOOTING, ENGINE, Chart ..o ve v svnes s st v e sttt sasss 70
TroubIEShOOHNT, GONBIAEON .. ettt ea st r e e et e sttt e et et e e as et ares 5]
TUNE-LUP SPECIFICATIONS
BT E BB ettt e s e etk bttt e et 15
B G 12 BRI e et et et e en e 19
BT G Y ettt bttt 23
U
Under Cold CondIons, SIBIHNG oottt et et et e se e ee s e st et ent e 39
Under Normal CondiIons, SERIINMG . ..ot ettt es e te s e s e ess s s e nrasnsrnes s 3g
Understanding the Gasoling Driven Generalon .. et encces 11
88 O EIBCII0 BIOIOIE oot et e e e ettt e e e i e ac et s et ek ra st b 65
¥
Valve Clearance AGIHSIMIBIE .ottt ce et e b s e e e an
Ventilation (Installation CReCKS ... et ncn e e 34
Voliage Connections, AC 6 Stud Terminal BIOCK) v e 82
Voltage Connections, AC {12 Stud Terminal BIOCKY oo 63
Voltage, No-Load AGIUSIMIENT ... ettt e e 58
Voltage Regulator, Optonal .ot et 6t
OO TEal, ORI OING e et e e e 44
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W
Water Gooling System, Fresh {Lay-up and Recommissioning] ..o 82
WWBLEE, FFESH, GITGUIL ... oottt itteeees e emien s ser sy d 0 80 S 49
Water Pump Drive Belt Tension, Alternator 12,2 TR U R U VU R PSP RS RPPP RPN RO 52
WYEEEE PLITID, S8 1.oovocereoreuimereerorioiosss it T LTS 52
WWALEE, @A, CITOUI oovvotorr oot eeeiciermr s oee e e et eh S80S 51
Water, Sea, Circuit (Lay-up and Recammssstamng) .................................................................................. 83
WARING DHAGRAM 37100, DU et bbb 46 & 47
WIRING DIAGRAM #35688, OPTIONAL REMOTE INSTRUMENT PANEL ... e 45
VWIRING DIAGRAM #£35706, OPTIONAL REMOTE START PANEL 48
CABBON BEONOYIDE GAS . coicecreeinrrevccrmimrrasssrsssscasstsotsrasesrtctaieatscssrenssies ersabsissannminsssessarsshigisisasaes 27
GBSO INE LEAKAGE . tiiosrereersmsesecranrcooaresaianesssnsmrsaserssst cEELEr S oE R E R EAE S R b S AR AR TS hr s m s S s e U RIS E L0 s 31
OPEN FLAMES NEAR GASOLINE ..o cmsessruessoresmsnrscstsossstssmssns i v et asa s srs s s s s bn s s s e 34
B AT TE Y B o ooveveerersonreesoosuerssstesssserssaresesmecasanssssnsessat s A bEss40aE T e A s E A H 48T ET B AR S SRR A RO AL RS RS A0 A AT SRR E e e e 34
CARBON BIOMONIDE GAS...oiveiccsrmrercamresrmiosonsiessraisi s asimtmmsn s rarss s st sasr b3 1araneteransaestsnetaticosasssssnsass 36
FUEL SERVICE VALVES ..o iovvviierrrerssassssessitn inissssssissrssntisansssnsnsssass s sens et hpassssasanmssssscasinssassssisssssases 42
CHECKING ALTERNATOR BELT TENSION 1ot snsnis s s sisscnsenssorsssrasssrsaas 52
OVERGSPEED SHUTDOWHN ..ovciceeivrrercsemmsrsiarssmasrsessmniviasasnsnmins st aasssnsiss vt serscasserssonrairyssesssssessasrnes &7
OPTIONAL REMOTE PANELS INSTALLATION ... ssmnccssniscssmascnscinnesssnssssass siseasees g8
BUBNG FROM DHOKE HOUSIMNG .ocererreeesrsmesstcssveroniarsasrmrmssssessasmmsasssssssessshbisimasinassssssssstbanne 77
TR 2k - 011 T PSS TN T L REIIVP R SRS FLLE 84
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