


























































































































































































































GENERATOR INFORMATION

USE OF ELECTRIC MOTORS

The power required o 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 them than
others. Split-phase (AC) motors require more current to start,
under similar circumstances, than other types. They are-
commonly used on easy-starting loads, such as washing
machines, or where loads are applied after the motor is
started, such as small power tools. Because they require 5 to
7 times as much current to start as to run, their use should be
avoided, whenever possible, if the electric motor is to be dri-
ven by a small generator. Capacitor and repulsion-induction
motors require from 2 to 4 times 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 connected to an air
compressor, for example, will require more current than a
motor to which no load is connected.

In general, the current required to start 115-Volt motors con-

nected to medium starting loads will be apprommately as
follows: .

MOTOR SIZE AWPS FOR AMPS FOR -
{HP) RUNNING STARTING
(AMPERES) {AMPERES)
6 32 6410 22.4"
74 46 0210322" _
113 5.2 104 10 72.8°
172 12 14.41029.2%
a4 10.2 304 to 40.8*
1 i 26 10 52

*NOTE: In the above table the maximum Amps for Starting is
more for some small motors than for larger ones. The reason
for this is that the hardest sturting types (split-phase) are not
made 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. If difficulty is experienced in starting motors, turn
off 4ll other electrical loads and, if possible, reduce the load
on the electric motor.

REQUIRED OPERATING SPEED

Run the generator first with no load applied, then at half the
generator's capacity, and finally loaded to its full capacity as
indicted on the generator’s data plate. The output voltage
should be checked periodically to ensure proper operation of
the generating plant and the appliances it supplies. If an AC
voltmeter or ampmeter is not instalied to monitor voltage and
load, check it with a portable meter and amprobe.

NOTE: When the vessel in which the generator is instdlled
contains AC equipment of 120 volts only, it is recommended
that the generator's AC terminal block be configured to pro-
vide one 120 volt AC hot leg for the vessel s distribution

: Therefore to change the generator s ﬂ:equency/voltage, the
- generator’s drive engine’s speed must be changed using the

GENERATOR FREQUENCY ADJUSTMENT

Frequency is a direct result of engine/genetator speed, as
indicated by the following:

B When the generator is run at 1800 rpm, the AC voltage
output frequency is 60 Hestz. -

m When the generator is run at 1500 rpm, the AC vo]tage
_output frequency i$ 50 Hertz.

[

dipswitch on the ECU. The AC output configuration of the °

: generator changed and the connections on the voltage
: sensing PC board changed. .

GENERATOR MAINTENANGE

M Maintaining reasonable cieanliness is important.

Connections of terminal boards and rectifiers may become .

corroded, and insulation surfaces may start conducting if
sdlts, dust, engine exhaust, carbon, etc. are allowed to
build up. Clogged ventilation openings may cause exces-
sive heating and reduced life of windings.

% For unusually sévere conditions, thin rust-inhibiting
petroleurn-base coatings should be sprayed or brushed
over all surfaces to reduce rusting and corrosion.

. M In addition to periodic cleaning, the generator shouid be

panel. This will ensure good motor starting response from the- -

generator.

inspected for tightness of all connections, evidence of
overheated terminals and loose or damaged wires.

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

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

® Examine bearing at periodic intervals. No side movement
of shaft should be detected when force is applied. If side
motion is detectable, inspect the bearing and shaft for
wear. Repair must be made quickly or major components
will rub and cause major damage to generator.

Garbon Monoxide Detector

WESTERBEKE recommends mounting a carbon
monoxide detector in the vessels living quarters. Carbon
monoxide, even in smafl amounts, is deadly.

The presence of carbon monoxide indicates an exhaust
leak from the engine or generator or from the exhaust
elbow/exhaust hose, or that fumes from a nearby vessel
are entering your boat,

If carbon monoxide is present, ventilate the area with
clean air and correct the problem immediately!

@WESTERBEKE
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BT GENERATDR TROUBLESHOOTING CHART

The following troubleshooting chart is designed to give
insight into problems which may be encountered with the BT
brushless generators operaiing on compound transformer reg-
ulation, Owing to the simplicity of the equipment and con-
trols, troubleshooting is relatively easy, once the relationship
between cause and-effect is understood. Most potential prob-
lems are covered in the text of this manual )

Keep in mind that a basic fundamental kmowledge of electric-
ity is required for this troubleshooting, and always remember
that lethal voltages are present in the circuitry; therefore,
extreme cantion is essential when troubleshooting a generator,

Only a few basic tools are necessary for diagnosis and repair.

These are hand tools: an ampprobe and a quality volt-ohm-
meter capable of reading less than one ohm due to the preci-
sion required in reading component winding resistances.

Before atternpting any repairs, get a clear an explanation of
the problem as possible, preferably from an individual wit-
nessing the problem. In some cases, this may bring to light a
probler which is related to the method of operation rather
than equipment fault. Bring basic repair tools with you on the
initial trip to the problem equipment, such as; diodes and
bridge rectifier, so that if the problem should be found in one
of these easily replaceable parts, the problem can be reme-
died early and efficiently,

NOTE: When fault ﬁndi'ng,, troubleshoot components in the order indicated below,

COMPONENT GHECKS
REFER TO THE INTERNAL WIRING DIAGRAMS

1. LOW VOLTAGE 50-100 VOLTS AC
F. Selector Switch
B. Rotor Companents
B-2 Exciter Rotor Diodes
B-3 Rotor Field Windings

3. N0 AC VOLTAGE OUTPUT - MAIN STATOR/ROTOR COMPONENTS/TRANSFORMER
6. -(1+2) Exciter Stator Windings
B-4,Suppressor
B-2.Diodes (4-6 open/shortened)

D. (1+2) Compound Transformer Windings

B-1 Exciteor Rotor Windings a,h, © B-3.Rotor Figld Windings
A. (1-1+2) Exciter Stator Windings ' o N
2. BESIDUAL VOLTAGE - EXCITER CIRCUIT FAULTY
A. (1-1+2) Exciter Stator Windings '
G. Bridge Rectlfier _
D-3.Transformer Auxiliary Windings ) )
C-3.Main Stator Auxiiiary Windings ~ p~==" 20T r-"-B“---E ‘50 Hz TERMINAL
F.. Selector Switch E i 2w 0 fiz TERRMINAL
B ——— 1 — ' 8N\
A A B i 1 ; 1 5 e}
- +E : P 4 41 8 A
o | - - ||
| e SHH B E R 2
! & i 1.1
T i —L 5 W ol R — 7
S 3_ 4. t === l
gg | I . Y
g 2@
G g -]
RED + . VELLOW & RED 5
RED " RED
GREEN i
F. i s 2
veow ! | GREEN
BLACK ol A | T
. — J_ - BLACK . ¥ . BLACK BEUE §0cye.
A.‘V.R. BLUE _ 50 cve. e
VELLOW - _PLuG : ¥e. 8=
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BT GENERATOR TROUBLESHOOTING/SINGLE PHASE

Main Stator Windings 3. Transformer Auxiliary Windings, Resistance is
1. Group #1. The resistance value is Ieasured between the measured between the yellow wire lifted off the AC ter-

2.

lifted lead #4 from the insulated terminal below the trans-
former and lead #6 Yifted from the AC terminal block.
Lead #5 should be lifted from the terminal block in order
to totally isolate the stator windings of group #1, .

Group #2. The resistance value is measufed beiween the

lifted lead #1 from the inslated terminal bélow the trans- -

former and lead #3 lifted from the AC terminal block,; In
order to totally isolate the stator windings of gronp #2,
lead #2 should be lifted from the terminal block,

NOTE: No continuity should be found between anﬁ of the
lifted stator leads and the case ground or between th
connections of the two groups, -

. Main Stator Auxiliary Windings. The resistance values

for these windings are measured between the black -

- double lead connection lifted off the AC terminal of the

bridge rectifier (G) and the red #3 lead lifted off the
Voltage/Hertz connection bar.

_NOTE: No continuity should be found between either of

. these winding groups or to the generator case.

Compound Transformer

1.

AUTOMATIC VOLTAGE
REGULATOR .

Group 1. Resistance value is measured between lifted
lead #4 from the red insulated terminal stud below the .
transformer and lead #8 lifted off the AC terminal block.

Group 2. Resistance value is measured between lifted -
lead #1 from the red insulated terminal stud below the
transforiner and lead #7 lifted off the AC terminal block

NOTE: No continuity should be found between either of *
these lifted leads or 1o the. generator case/ground.

TWO RED(+)

TWO GREEN():
" Twp BLACK-

e - ‘—"
BRIDGE " .
REGTIFIER

BLOESOHz”  BLUEGUHz

minal block of the bridge rectifier (G} with the selector
switch in the ELEC position and the #1 red lead lifted off
the Voltage/Hertz connection bar. Off this same bar, lift

the #2 and #3 red leads that come from the auxjliary
windings to totally isolate these windings. There should
be no continuity found from either of these conmections ~
to the case/ground or to either of the transformer groups.

Selector Switch (6 Stud BT only)

This switch is is normally set in the COMP position. I an

optional AVR is installed, the switch is toggled to the ELEC
position... ' -

NOTE: With the selector. switch in ELEC position the exciter -

‘stator windings are divided, one group is excited through the.

A TERMINAL S
BLOCK ~ .~

bridge rectifier and the other group through the A, VR,
Bridge Rectifier Wiring -

The illustration below shows the color coded wires at the tv'm
AC terminals and the color coded wires at the (+) and (-) DC
terminals, ' _

NOTE: When removing or reinstalling connections, maintain
correct polarity connection on the (+) and (-) DC terminals.

COMPOUND
TRAKSFORMER

* INSULATED
TERMINAL

i " CONNEGTION BAR
BLACK 7| avRPLUG:
(70 BRIDGE RECTIFIER) |
. RED .
{YO HERTZ BAR)
A “YELLOW o :
BLACK {70 SELECTOR SWIVEH) l W;[WESTERBEE
(TO SELECTOR SWITEH) S Engines & Qenerators
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BT GENEHATUH THDUBLESHUBTINGISINGLE PHASE

CUHHENT HECTIHERS

DIFFERENTLY BUT TEST .
FOINTS ARE THE SAME.

TESTINGTHE .
BRIDGE RECTIFIER

4. Leaving the negatwe ( } ohnunster jead on point #4,

touch point #35 with the positive (+) lead. No deflection of
the needle should occur.

. Place the positive (+) lead of the ohmmeter on point #1

and the negative {-) lead on point #3. The ohmmeter
should not register any deflection of the needle (no
deflection indicates infinite resistance). Reverse these
connections dnd the ohmmeter should again Tegister no
deflection.

. If the rectifier fails any of the previous tests (1 - 4) it is

defective. and should be replaced.

- NOTE: Different style/model meters may produce opposite

results from the above tests.

GComponent Resistance Values -

1 ARE CONFIGURED SLIGHTLY E.; AC 'Ibrmmal BoarJ F. Selector Switch

. H. Optional AVR

G Bndge Rechﬂer

The model code number is found stamped in the generator
housing on a flat surface above the rear generator carrier

" bearing.

_ NOTE: These two model BT generators are used on models

rated lower than the capabilities of the generator. However,
the generator is rated according to the capabilities of the
drive enging since horsepower produces kilowatts.

 COMPONENT RESISTANCE CHECKS

Exciter Stator Windings

1. Windings A-1 and A-2
Resistance readings for exciter windings A-1 and A-2
with the selector switch in the COMP position are taken
between the positive (+) and negative (-} leads lifted off
the bridge rectifier ((3). Neither of these two leads should
have the continuity to the generator case/ground.

2. Winding A-1
Resistance readings for exciter wmdmgs A-1 with the
selector switch in the ELEC position is taken between the
yellow wire and the black at the A VR, plug (G).

3. Winding A-2
Resistance readings for exciter wmdmg A-2 with the

n

A, Exciter Stator B. Excitor Rotor/Field selector switch in the ELEC position is taken between the
A-1&A-2 11.5 ohm | green wire lifted off the negative (-) terminal of the bridge
° B-1 105 ofun, rectifter (G) and the red wires lifted off the positive (+)
A-l 494chm B-3  89chm terminal of the bridge rectifier (G),
A-2 129 ohm . .
. ° C d Transk NOTE: The white striped wiring on earlier model generators
- Main Stator . D. Compoun ormer has been changed to solid colors on current generators, the
C-1 0.089 ohm D-1  0.007 ohm colors, however, remain the same.
C2 00890ohm - - D-2 0.007ohm
Auxiliary Windings Auxiliary Windings S
C-3 0.85 ohm. D-3 5f02 ohm AED + m BLACK N
1[‘ c i . D E . G‘:fi" <\ g §
T 1 - 6 %2 a5 | - T ] giymy
| B ; E] 1; - —s wl \JIE_::——T
> i a 1 .8 n ‘l i ‘ot -'__"_"8 o o7 B * AVR. ]
H b i i SN[ : BLACK =1 fwe
| - W B 1.1 z :2 s
b m e i | % = L ?reanulsmm:rsam lﬂ.‘{:}i
1 i ?rlg.!glav;l;r_:’!sm__o C—f— ?I’LO:“SHE‘:EV:;E: SWITCH)
g '«%"ﬁé’«’r’%mw“m“ Tl
. . ' BLACK/WHITE .
. {TO BRIDGE RECTIFIER)
== X
: BT GENERATOR
KH I .| - INTERNAL WIRING
[, | SCHEMATIC
VELLGW ST B - B0 oyc: : (W[ﬂPTl_l]NAL A‘m) "

WESTERBEKE
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BT GENERATOR 12 STUD INTERNAL WIRING SCHEMATIC

- -NOTE: Refer to the text and diagrams for the proper method of testing for resistance and continuity.

“““““““““““ T — = :
A- -+ N | I 4 1.5 l 9
T IR hh—‘—*——-—_———l————-w
i AN I 11 2 — —7
| !
J | ‘ _
D C— | 3 o
_______ 1 A B B - &2 i
G % 1 | wir/ceeen o :
oRANGE -+ o] BLACK 5 i ' I
. : AC
GREEN - YELLOW
" GOMPONENT RESISTANCE VALUES [OHMS]
A EXCITER STATOR WINDINGS 10.00
B AUXILIARY ROTOR WINDINGS (A,B,0)__1.0-1.20 .
DIODES (6) . 11Q/Andinite
* ROTATING FIELD WINDINGS_________ 7.0-8.00
SUPPRESSOR, infinite
C MAINSTATORWINDINGS 20220
MAIN STATOR AUXILIARY WINDINGS___1.5-1.8Q ~ | ,
D COMPOUND TRANSFORMER WINDINGS_.016-021Q BT GENERATOR SINGLE PHASE 12 STUD
COMPOUND TRANSFORMER - ' |
AUXILIARY WINDINGS

COMPOUND

G 'BBI_DGI.E _BECT[FIEI? TRANSFORMER

~ GROUND.

" AC TERMINAL -
 BOARD

. BRIDGE |

| RECTIFIER | AR ONY/ / ﬁfz&\ s MY ) IRCUIT BREAKER

.

ﬁ’r‘_ AR o e 17
V&S
Tl A %"; ,, "; Sl =

G

TRANSFORMER— Lol

CONNECTION - - : R
1243 ' WESTERBEKE
L 7 Engines & Generators
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BATTERY ™
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- TESTING THE

BT GENERATOR TROUBLESHOOTING

Testing Residual Voltage

1. The amount of no-load voltage produced by the
generator can be an indicator of where in the generator
the problem/fault may lie.
Rasidual Voltage 10-14 vaoits AC (6 stud) . 18-22 voils AC {12 studt)

This voltage is the AC voliage produced by the generator
from magnetism in the exciter stator field. This voltage is
measured between the AC Neutral and Hot leg(s) with
no-load onthe generator running at 60 hertz,

The presence of residual voltage is an indication that the
following generator components are OK. Refer to
INTERNAL WIRING SCHEMATICS.

a. Exciter Rotor (B-1 a, b, & ¢} & (B-2);
b. Rotating Field (B-3);

¢, Main Stator (C-1 & C-2); and

d. Compound Transformer (D-1 & D-2).

*The fault lies in one or more of the following components
in the exciter circuit:

a. Exciter Stator (A-1 & A-2)

b. Bridge Rectifier (@)

¢. Selector Switch (F)

d. Main Stator Auxiliaty Windings (C-3}

e. Compound Transformer Auxiliary Winding (D-3)

2. Twelve (12) volt DC excitation of the exciter stator wind-

ings should cause the generator to produce between 140 -
150 volts AC between each hot lead and the neutral (12
volts DC is applied hetween the lifted (+) and () leads of
the bridge rectifier, + to + and - to- ).
Correct voltage produced with twelve volts DC excitation
indicates the fault is in one or more of the above listed .

- components b, d or e.

+ Ifthe generator does-not produce 140 - 150 volts AC,

| then include a and ¢.”

/

'BRIDGE RECTIFIER

NOTE: Current BT Generators use a bridge rectifier that is

configured differently, connections are the same. _

3, The absence of any voltage from the generator indicates a
fault with the main stator windings C-1 and C-2 andfor .
the compound transformer windings D-1 and D-2.

Apply 12 volt DC excitation to the exciter stator windings
as explained in paragraph 2. A. fault in the main stator
and/or compound transformer windings such as a short
will cause the generator engine to load down and the
shorted wmd.mgs to eventually produce smoke as the
excitation is continued.

4, Voltage output greater than residual and less than rated
output (25 - 100 volts) indicates a fault in the exciter
rotor/field B-1, B-2 or B-3. Excitation of the generator as
explained in paragraph 2 should produce a partial rise in
voltage output and, when removed, the voltage will return
to the original low output.

BRIDGE REGTIFIER

The bridge rectifier is suppltied AC voltage frém the auxiliary
windings in the generator stator (C-3) and the compound
transformer (D-3). The AC voltage measured across the AC
terminals of the rectifier during engine operation is as fol-
lows:

1207240
NLFL | NLFL
17 - 55 volts AC 17 - 55 volis AC

Diodes in the rectifier convart this AC voltage to DC and

120 Volts

* supply it to the windings of the exciter stator to induce a field

through which the exciter rotor revolves. The DC voltage
measured across the (+) and (—) terminals of the bridge recti-
fier during engine operation is as follows:

120 Volts 1207240
N/L FIL N/LFL
8-17voltsDC 8- 17 volis DC

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

Testing the Bridge Rectifier

. for Faults with an Ohmmeter
(Meter used: Simpson 260 at 70°F (21°C)
;1. Set the ohmmeter scale on RX1 (+ DC) and set the

needle to zero.

2. Connect the positive (+) lead from the ohmmeter o point

#4. Taking the ohmmeter’s negative (-} lead, momentarily
contact points #1, #2, #3, and #5. The ochmmeter should
register no deflection for any of the points touched.

3. Remaove the positive (++) lead from point #4 and connect
the negative (-) lead to point #4 and, with the positive (+)
lead, momentarily touch points #1, #2, and #3. The ohm-
meter's needle should deflect when each point is touched,
showing a passage of meter voltage through the diodes in

- the rectifier.

IQWESTERBEIGE
' Engines & Generators
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BT GENERATOR TROUBLESHOOTING

Exciter Rotor/Field.

1. Amxiliary windings group a, b and ¢. Locate the three
terminal points on the exciter rotor for these auxiliary -
winding groups. Position the exciter rotor as shown in the
illustration and count off the porcelain knobs from the 12
o’clock point either left or right to locate terminal points
a, b and ¢, Measure the resistance value between the pairs
of terminal points A & B, B & C, and C & A. There is no
need to unsolder these connections unless a fanlty reading
appears. If this occurs, unsolder and verify the winding
fanlt. There should be.no continuity found between any
of the three terminal points and the rotor shaft/case
ground, :

 REDAWHITE (RED)

NOTE: ON CURHENT MODELS
,  THESE WIRES ARE RUST ’
| COLORED., i

2. Rotating Field Windings. Refer to the illustration above
of the exciter rotor. The field winding connections are
noted as the (+) and () connections of the red & white
striped wires, Measure the resistance value with your
ohrmeter between these two connection points, These
connections need not be unsoldered unless a faulty read-
ing appears. If this occurs unsolder the connection and
verify the resistance reading. With these connections
lifted, there should be no continuity to the rotor shaft.
This would indicate a short to ground with these field
windings; T

3. Diodes. Six diodes are mounted on the exciter rotor; they
rectify the AC voltage produced by the three groups of
auxiliary windings to DC voltages and supply this DC
voltage to the rotating field windings. .

The diodes can be easily checked in place with the use of .
a common automotive 12-volt high beam headlight bulb,
some jumper leads and the generator’s 12 volt starting
battery. '

A short or an open in a diode can easily be found with

the above without having to unsolder and isolate each

diode to check it with an chmmaeter.

RESISTANCE VALUE

1 0TS THROUGH THE DIODE
{1 DHIAS . -

INFINITE -
BLOCKING

INFINTE———> .~

NOTE: Attempting to check diodes in place with an ohm-
meter will give erroneous readings on the diodes due to
the auxiliary winding's connections. ‘

4. When leads are put across the diode, as illustrated, volt-
age passes through the diode allowing the headlight to
glow brightly. ) c . .

\g!ows bright.

5. Revéme the. léads across the diode. The diode should _
block voltage passing through it, and the headlight should
not glow, or it may glow faintly. '

a, Should the bulb not glow with leads connected in both

 directions, the diode is open internally.
b. Should the bulb glow with leads connected in both
directions, the diode is shorted internally.

In both & and b above, the diode should be replaced.
Check the resistance values of the rotating field windings
and the integrity of the resistors connected between the
field windings. : - :

' High beam 12V bulb
s very faint.

6. Rotating Field Windings (Reading taken ) _
between the two red & White wires connected to the (+)
,+ and ) terminals of the exciter rotor as shown.
7: Suppressor. (Infinite readings between both yellow leads
. lifted from the (+) and (--) terminals on the exciter Totor.)
~ A shorted suppressor will destroy the rotating field and cause

the AC mitput voltage to drop to zero.

WESTERBEKE

Engines & Generators
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GENERATOR FREQUENCY/VOLTAGE CHANGES

NO-LOAD VOLTAGE ADJUSTMENT

Voltage adjustment is made with the generator regulation - - |

- beitig governed by the compound transformer.
- . The selector switch. must be in the COMP position.

2. To confirm no-load voltage, start the generator and apply
a momentary (moderate) load to excite the transformer.
The voltage produces by the generator after the
momentary load is removed is no-load voltage, Note .
the voltage output from the generators 120 volt leg(s)
(230 volt 50 hertz). the no-load voltage should be
between 121-124 volts at 60.0-60.5 hertz (232-236 volts
at 50.0-50.5 hertz).

3. To raise or lower the voltage, shims of varylng tluckness
(non-conductive material) are placed or removed from
under the steel laminated bar on top of the compound
transformer, The material used for shimming should not
soften at temperatw:es in thé 176° F (80° C) range. A
small reductiod in no-load voltage (1 to 3 volts) can some
times be accomplished by gently tapping the top of the
laminated steel bar to reduce the gap between the exlst
ing shims and the transformer core.

VOLTAGE/HERTZ GONNECTION BAR

If there is no automatic voltage regulator (AVR) installed,
do not change the wiring on the Voitage/Hertz Connection
Bar. Simply reconfigure the AC voltage connections at the
AC terminal for the hertz change.

The blue or blue/white lead should be connecied to the
Hertz terminal that the generator will be set to produce.
The order of the numbered connections on some
Vaoltage/Hertz Connection Bars may be reversed (as in the

diagrams below). To ensure a proper connection follow the
blue/white or biue lead to the AC terminal block, it should

connect to the correct terminal: stud 6(V1) for 50 Hz, 5(W2).

- for 60 Hz, See the BT WIRING SCHEMATIC.
NOTE: When the optional voltage regulator is installed

and if the Blue/White (Blue) lead is not correctly positioned
to correspond to the Hertz the unit is operating at, the regu-
lator will sense incorrect voltage and cause the generator to

produce abnammlly high output valtage

CURRENT MODELS VOLTAGE/HERTZ CONNECTION BAB

EARLY MODELS

(REPOSITION THIS WIRE

BLUEIWHITE
[REPDSIT[ON THIS WIRE

AN

BLY H]TE-" YELLOW:‘WHITE

FOR 50Hz) RED/WHITE

L1 118V 50Hz

2] 5 4 4

3 2 11 7

«{TTOL o -
Np——s "L1 120V 60Hz

& 5 4 4 8
& ]
3 2 11 7
.12 240V 60Xz
-] H LI . :

Terminat Block Wiring Connections
Wiring connections needed to obtain proper voltage and fre-
quency are illustrated in the diagrams above.

NOTE: Connections 1 and 4 are located on two red terminals
below the compound transformer.

WESTERBEKE
Engines & Generators



GENERATUR FREQUENGYNﬂLTAGE CHANGES

'GENERATOR FREQUENCY GHANGES (HERTZ) o ¢. Note: On six stud AC models only when an optional

1. Frequency is a direct result of engme/generator speed : AVR is installed, reposition the blue/white lead to
1800 rpm = 60 Hertz correspond to the hertz selected on the voltage/hertz
1500 pm = 50 Hertz . connection bar.

2. To change generator frequency, follow these steps below. d. Shut off the 20 amp DC panel breaker and move the
a. Reconfigure the AC output connections on the 6/12 #1 dipswitch on the ECU to the proper position for the

stud terminal block following the illustrations below. .II;‘:;;Z tiiecﬂt;d]s g 1;:; 50bhe;:z’ OFF for €0 hertz.
Install the correctly rated AC breaker for the Hertz e back on. |
selected. e. Shut OFF the AC breaker and stari the unit. Monitor

the no-load AC voltage. If voltage adjustment is

b. Properly connect the leads from the voltage sensing . .
; " needed, add or remove shim material from under the
board to the line connections on the AC breaker and laminated steel bar of the compound transformer.

the neutral/ground to the brass neutral/ground stud in : 911
the breaker box. When only one line is present, tie off s%ol_lileﬁtzz ggigzg xgitt:g: égé:é%gzg}::

the unused line sense connection.
_ f. Close the AC breaker and load the generator and
monitor operatlon

$IX STUD AC VOLTAGE CONFIGURATIONS
sV SoHz l 230\} BOHz - ) t2ov eoHz .120'124Dv 80Hz
® 0 o CH® O u
@ 9 3 ® Pl
H® ._ | é '

WHT

0

THE GROUND SHOWH ON THE
TERMINAL BLOCK IS INSIDE
THE GENERATOR BOX

()
'@

=
[

) .
I:‘I _|-.

[BISH] |+ ‘ sl [ 7] |5
e THE GROUND SHOWH ON THE S = -4
iy : TERMINAL BLOCK IS INSIDE | B2 @ o= =
o% THE" GERERATOR BOX —te =
=2 | |t oe |
o%, [O]0]:| |8 -4
1 i LOAD LOAD Li, et WHT
™1 = CONNECT ION CONNECTION E~) RGFLII}L
— L ¥
" B | | == ¥ WHEN WIRING.120V/60H:
LOAD LOAD . = A JUMPER IETREQUIRED BETWEEN
CONNECTION CDNNECTION T " LOAD CONNECTIONS =
TWEL\IE STUD AC VDLTAGE CONFIGUHATIONS e
5y 50Hz zacw 50Hz . 120v BOHz 120!240\: BOHz
a3 0. oo 0 . : [0 20 o O
® © 9 ® ® ® F 3 HE D
® /| @ ® ®
B © o ellt INO @ @
L1 L
= e ] g b L2 THE GRGUND SHOWN ON THE
8] N = TERMINAL BLOCK (S INSIDE
Ve Ve THE GENERATOR BOX
,_xl Q THE GROUND SHOWN ON THE | e ‘
b - JERMINAL BLOCK 15 INSIDE] SEj-
o= THE GENERATOR BOX Dbt o=
[
22 | = 5= =2l |
vm, o £ Ew vm| . O
" = . on | B A‘
. . .. &L .- -
o 2 g : S
. 8Lk f‘ ——TE Loan = .
LOAD LOAD RO CONNECT | ON ol c==2 i
CONNECT L ON _ CONNECTION - : - /LOAD : e r=—
- _ _ ) CONNECT | ON R s
’ ' WHEN WIRING 120V/E0HE
' A JUMPER 15 REQUIRED BETWEEN R
LOAD CONNECTIONS. =
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GENERATOR FREQUENCY/VOLTAGE CHANGES

GENERATOR FREQUENCY CHANGES (HERTZ)

Generator Frequency is a direct result of engine/generator
rotational speed, as indicated by the following:

‘When the generator is running at 1800 rpm. The AC
voltage output frequency is 60 Hertz,

When the generator is running at 1500 rpm. The AC
voltage output frequency is 50 Hertz,

Therefore to change the generator’s frequency, the engine

speed must be changed. To accomplish the frequency change

on the D-Net diesel unit is a very simple task.

on ..

&

WHEN CHANGING THE GENEHATORS\
FREQUENCY (50/60 HZ) SWITGH #

ON THE CONTROL PANEL ECU

BOARD MUST BE SWITCHED:

ON FOR 50 H2 AND OFF FOR 60 HZ,

DFF.

[ SWITCH

'GONTROL BOX :
INTERNAL COMPONENTS/

0
RN

CAUTION (WESTERLINK or NMER-2000}:
The electronic components in the Digital -
Diesels draw a very small amount of

o

IS
e

55

&

Ipip: ™

1. Tum the DC breaker on the control panel to the OFF
position.

2. Open the cover of the contro] box and view the ECU

* - (Electronic Control Unit),

3. Lacate the #1 dipswitch on the ECU and move it to the
position that corresponds to the Hertz operation desired).
See the illustration below showing the ECU in the
contro] box.

4. Replace the control box cover, turn the DC breaker ON
and start the unit. Monitor the frequency that the
engine/generator is operating is operating at the correct

. frequency.

7

ES

5
k.4

amperage {milli-amps) from the ;
generaior’s starting batiery when the®
unit is in a static state, This maybe as

'/.1

SRR K
SR

R
e
\

AT

much as 50 milli-amps for the system .

ECU and 50 milli-amps for each display. )

This can be as much as 72 amp-hours in a months 3
time with no generator use. It is not necessary to be . Ny, RS

" concerned with this slight amperage draw during normal

seasonal use, Howevey; if the generator set is not to be . -
used for a number of months, such as winter storage, it is
best to disconnect the DC power to the generator with a
NMEA-2000 system or shut off the DC breaker on the
generaior’s control box for a WESTERLINK system.

NOTE: Keep in mind that the Westerbeke generator maybe
the DC power supply for the vessel’s NMEA-2000 network.

4-WAY CONNECTOR™

" 8 AMP FUSE!

[VDeuDSe

. LCD DISPLAY PANEL:

20 AMP DG CIRCUIT
BREAKER (ECL)

PROTECTS THE PANEL
ELECTRONICS FROM A
HIGH AMP OVERLOAD -

1.CD DISPLAY

Periodically clean the control panel and its LCD screen using
a soft cloth.

NOYE: Operating temperatures may cause the LCD display to
vary in color. This is normal and a change in color will not
affect the operation of the control panel.

[SS]WESTERBEKE

A Engines & Generators
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BT GENERATOR INTERNAL WIRING
3 PHASE TWELVE WIRE RECONNEGTABLE

. l )
JAEXCITER STATOR 0
. | ~————- i
! | Dsmron |
o ———— :— —————————— 4 12e o I 11
: ‘ | 100 :——— : 9
L B nmgrmu ‘ | i
| EXCITER | | 8e T —— o7
+ : g | II Ge 4.[ T *5
t | !
} b 'ﬁ' | 2¢ ! — 1
| c, 1(6) | 4 IL—— ‘1 ,3
-1 | | |
, | DIODES i i —— | /
b e — o e e o 4 [V o
L e — e e — e — d rz‘
| =]
u = 2
=
g
= w red G
w 2 . geen &
= yallow GREEN
:.g' Ilemn; RED
E  sab |l
'3 v |l BLUE
£ G
YELLOW
RESISTANGE VALUES

A. EXGITER STATOR (17.9 chm)
B. EXGITER ROTOR WINDINGS abe (0.6 ohm)

C. ROTATING FIELD (2.49 ohm)
DIODES (6)
_ SUPPRESSOR

* D. MAIN STATOR WINDINGS (0.05 ohm)
AUXILYARY WINDING (1.2 ohm)

E. VOLTAGE REGULATOR

F. AUXILIARY GIRCUIT FUSE

Ev:i[WESTERBEKE

Engines & Generators
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BT GENERATOR TROUBLESHOOTING/3 PHASE

NOTE: AC GENERATOR TROUBLESHOOTING MUST BE PERFORMED WITH THE ENGINE OPERATING AT 60 HZ.

FAOULT - PROBABLE GAUSE
NO AC VOLTAGE OUTPUT AT KO LOAD, - 1. Short or open Inthe - 4. Open in exciter
rain stator winding. stator winding.
2. Shorted suppressor 8. Open in rotating
on exciter rotor, field winding.
3. Four-or more shorted or
‘ open diodes on exciter rotor.
RESIDUAL VOLTAGE PRODUGED AT 1, Blown 6 AMP fuse - ' 3. Shorted or open main
NO LOAD 1% - 26 VOLTS AC. auxiliary circuit feed fo AVR. stator auxiliary winding.
' 2: Faulty voltage regulator
LOW AC VOLTAGE QOUTPUT AT 1. Open or shorted diodes in 3. Faulty voltage regulator.
ND LOAD 60 - 100 VAC. axciter rotor 1 to 3 diodes.
2. Shorted exciter rotor winding.
HIGH AC QUTPUT YOLTAGE 1. Faulty voltage regulator.
150 VAC OR HIGHER.
UNSTABLE VOLTAGE QUTPUT. 1, STB pod on regulator 2. Faulty voltage regulator,

needs adjustment.

o

i

AC VOLTAGE DROP LGNDER LOAD _ . Diode(s) on exciter rotor
60 - 100 VOLTS AC. breaking down when load is
applied (inductive) 1-3 diodes.

r"' ——————————— |
| : |
! JA EXCITER STATOR |
) i M :
' ‘ . | Dswor_ | -
! o - —— :—-— ————————— : 20— | D]
| [ : 0+r————— 20
| LB % !10 | ‘
i |
| | EXCHER | ROTORFIELD | B-—————1——_—|l——~—~—'7
1 ! | | Go————————— 5
| + | 3. ‘ | | I '
‘ ' b ' |-Dt |2 —— 1
! ! .
| | e (6) | 4y 3
{ -1 1 | |
| | | DIODES |
I L — e e |_.. __________ . |
[N AV A, J =
[F]
. EE VOLTAGE REGULATOR 3
3
a —
= .
§ a red & |
& )
8 U_“_ GREEN
Herz {1(@ RED
i Q
% vou { | BLUE
g [H 7

YELLOW

qw |WESTERBEKE
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BT GENERATOR SINGLE/THREE PHASE

This generater is a four-pole, brushless, self-excited generator A circuit breaker is installed on all WESTERBEKE genera-

which requires only the driving force of the engine to pro- tors. This circuit breaker will automaticatly disconnec!: gener-
duce AC output, The copper and laminated iron in the exciter ator power in case of an electrical overload. The circuit

stator are responsible for the self-exciting feature of this gen- breaker can be manually shut off when servicing the genera-
erator. The magnetic field produced causes an AC voltage to tor to ensure no power is coming into the boat.

e S T e o8 U0 MOYE: T circuis breaker is vallabl s« WESTERBEKE
DC and supply it to the windings of the rotating field. This add-on kit for earlier model generations; contact your
creates an electromagnetic field which rotates through the WESTERBEKE dealer
windings of the main stator, inducing an AC voltage which is
. supplied to a load. A step down transformer is connected in

parallel to the AC output of the main stator. An AC voltage is
produced in the auxiliary windings of the transformer and the
main stator and is, in turn, supplied to a full-wave bridge rec-
tifier. The rectifier produces a DC voltage to further excite

the exciter stator windings, enabling the generator to produce

CIRCUIT BREAKER

" PART NUMBERS
. 15 KW - 42710
Sy, 12 KW - 42709

a rated AC output. An optional solid-state voltage regulator is BLACKL?
available to work in tandem with the transformer regulator to
produce a more stable AC output.
I . . - S - : - ‘
gl OPTIONAL AVR VOLTAGE ADJUSTMENT (FINE)

-

SELECTOR SWITCH 110 LOAD N
.- _ADJUSTING SHIMS
" (UNDER LAMINATED BAR)

LOMPOUND TRANSFORMER

ELECTRONIC VOLTAGE
REGULATOR

FUSE HOLDER

AC TERMINAL BOARD
VOLTAGEMERTZ N\ /N ( : _
cORNECTIONBAR=Y A Y\ 1 Br GENERATOR
' - L. SINGLE PHASE
AC TERMINAL BOARD , [6 STUD] .
20A FUSE

A FUSE. © ' / ‘
B V@ sToneraron © & /’Q

& THREE PHASE
{12 STUD]

= WESTERBEKE -
e Engines & Gelneratar:s. e
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BT GENERATOR VOLTAGE REGULATOR ADJUSTMENTS

Description |

The voltage regulator is an advanced design which ensures
optimurn AC generator performance, It is equipped with'
complete protection circuitry to guard against operating
conditions that could be detrimental to the AC generator.

This potentiometer is used to adjust output voltage. A{ proper
engine operating speed the output voltage should be held at
+1% from a no-load condition to a full rated generator output

- and from power factor 1.0 - 0.8 with engine drive speed

variations up to -6%. Prior to starting the engine, tarn the
VOLT and STAB trimmers (using a mini phillips screw-
driver) fully in a counter clockwise (Minimum) direction
until you feel them hit their stops, Turn the AMP and
HERTZ timmers completely clockwise (Maximum) in the
same manner. With the generator running at no-load, at”

- normal speed, and with VOLT adjust at minimum, it is

possible that output voltage will oscillate. Slowly rotate the
VOLT adjust clockwise. The voltage output will increase and
stabilize. Increase the voltage to the desired value. In this
situation, only the green LED will stay lit.

Stability
This potentiometer permits variation of the regulator’s
response to generator load changes so as to limit overcom-

pensation and obtain a minimurm recovery time to the normal
voltage output.

In order to adjust the regulator stability the generator must be
running at no-load and the output must be monitored.

“Turn the STAB adjust slowly clockwise until the voltage
starts to fluctuate, At this point rotate the STAB adjust coun-
terclockwise until the voltage is stable within 1 or 2 tenths of
a volt, R :

Polentlomelers | LEDs

VOLTAGE REGULATOR DIAGRAM

Amp-Hertz

These two adjustmenis are used in conjunction with the two
protection circuits in the voltage regulator that are indicated
by the illumination of colored LED lights.

1. Delayed overload protection (yellow LED).

2. Low speed protection (red LED).

Both systems have an intervention threshold which can be
adjusted using the respective potentiometer. Each of the two
circuits are able to cause an adequate reduction in excitor
voltage to safeguard the excitor windings and prevent their
overheating, '

The overload protection system has a delay which permits

" temporary overloading of the generator during times such as

81

motor start-up or other similar load strge demands. The regu-
lator also has a third LED (green), that glows during genera-
tor operation to indicate correct operation of the regulator
with the generator.

Setting the Overload Protection

In order to set the AMP overload protection, the generator
must be loaded to its full ontput rating.

"1. Load the generator to its rating, then decrease the speed of

the engine by 10.10% (54 Hertz on 60 hertz nnits, 45
hertz on 50 hertz units). '

2. Rotate the AMP adjustment counterclockwise until it hits
its stop. Wait about 15-20 seconds after which the AC cut-
put of the generator should drop and the yellow LED light
should come on.

3. Slowly rotate the AMP adjusiment clockwise until the
output voliage increases to approximately 97% of the volt-
age output at the start of the adjustment. At this point the
yellow LED light should come on.

4. Return to nominal speed, the yeliow LED will turn off
and the generator voltage will rise to its normal valus.
Should this not happen, repeat the adjustment.

NOTE: When changing from 60 hertz to 50 hertz operation,
remove the 60 hertz jumper bar from the regulator board.

Setiing the Underspeed Protection

NOTE: If the unit is operating at 60 Hertz ensure that the
Jumper strap is in place on the regulator board between the
two 60 Hertz terminals. In order to adjust the underspeed
setting, the generator should be running at no-load.

1. To adjust the underspeed (low frequency) protection circuit,
lower the engine speed at 90% of its normal running speed
(54 heriz on 60 hertz units, 45 hertz on 50 hertz units.

2. Rotate the Hertz adjustment counterclockwise slowly until
the generator’'s AC output voltage starts to decrease and at
the same time the red “LED” light comes on.

3. Increase the engine speed to its normal speed (frequency). .
The red “LED" light will go out and the AC voltage out-
put will return to normal.

With the above adjustments made, the regulator should func-
tion normally.

: WESTERBEKE
. { Engines & Generators -



METHIG GONVERSIONS

LENGTH-DISTANCE
Inches (in) % 26.4 = Millimeters (mm) x .0394 = lnches
Faet {if) x .305 = Meters {m} x 3.281 = Feet -
Miles x 1.600 = Kilometers (km) x 0621 = Miles. -

DISTANCE EQUIVALENTS
1 Begree of Latifude = 60 Nm= 111,120 km
1 Minute of Latiude = 1 Nm =1.852 km

VOLUME

Cubic inches (in®) x 16. 387 = Cubic Centimeters x .061 =in°
Imperial Pinis (IMP pt) % .568 = Liters (L) x 1.76 = IMP pt
imperial Quarts (IMP qt) x 1,137 = Liters (L) x.88 = IMP gt
imperial Galions {IMP gal) x 4.548 = Liters {L) x .22 = IMP gal
Imperlal Quarts (IMP gt) x 1.201 = US Quaris (US qt) x.833 = IMP gt
{mperial Galions (IMP gal) x 1.201 = US Gallons (US pal} x .833 = IMP gal
Fiuid Qunces % 29.573 = Millifiters x .034 = Ounces
LS Pints {US pt) x 473 = Liters(L) x 2113 = Pints
US Quaris {US gt} x .946 = Liters (L) x 1.057 = Quarts

" US Galions{US gal) x 8.785 = Liters (L) X.264 = Gallons

MASS-WEIGHT
Ounces (oz) x 28,35 = Grams (g) x .085 = Ounces
Pounds (Ib) x .454 = Kilograms (kg) X 2.205 = Pounds

PRESSURE
Pounds Per Sq in (pst) x 6.895 = Kilopascals (kPa) x .145 = psl
Inches of Mercury (Ho) X .4912 = psi x 2.036 = Hg
Inches of Mercury (Hg) x 3.877 = Kilopascals (kPa) X .2861 = Hg .
inches of Water (H20) x .07355 = Inches of Mercury ¥ 18.783 = H:0
Inches of Water (He0) X .03613 = psi x 27.684 =H:0
inches of Water (H-0) x .248 = Kilopascals (kPa) x 4.026 = H:0

“TORQUE
Pounds-Force Inches (in-Ih) X 113 = Newion Metars (Nm) x 8.85 =in-Ib -
Pounds-Force Feet {fi-ib) x 1.356 = Newlton Metars (Nm)x 138 =1t-b

'VELOEITY
Mites Per Hour (MPH) % 1.602 = Kilometers Per Hour (KPH) x .621 = MPH

POWER _
Horsepnwer (Hp)x 745 = Kilowatts (Kw)x134 MPH

FUEL CONSUMPTION
Mites Per Hour IMP (MPE) x .354 = Kilometers Per, Liter (Km/L)
Kilometers Per Liter (Km/l.) x 2.352 = IMP MPG '
Miles Per Gallons US (MPG) X .425 = Kilometers Per Liter (Km/L)
Kilometers Per Liter {Km/L) x 2.352 = US MPG

TEMPERATURE
Degree Fahrentieit (°F) = (°C X 1.8) + 32
Degres Celsius {°C) = {°F - 32) X .56

LIGUID WEIGHTS -
Diesel il =1 US galion = 7.13 1bs
Fresh Whater = 1 US gallon = 8.33 1bs
Basoling =1 US gallon = 8.1 lbs
Salt Water =1 US gallon = 8,56 Ihs

qw |WESTERBEKE
{ Engines & Generators
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" FOR COMPRESSION PRESSURE MEASUREMENT

/"“‘"\

SPECIAL TOOLS - ENGINE

it SETTING TOOL 0335821
FOR PISTON PN REMOVAL AND INSTALLATION

COMPRESSION GAUGE ADAPTER (039254}

0iL. PRESSURE SWITCH SOCKET WRENCH -
TO REMOVE THE Oit. PRESSURE SWITCH

CAMSHAFT BUSHING INSTALLER [033583)
FOR REMOVING AND INSTALLING THE FRONT
CAMSHAFT BUSHING

033583

THE ABOVE TOOLS ARE AVAILABLE FROM YOUR WESTERBEKE OR
MITSUBISH! DEALER.

NOTE: IN ADDITION TO THESE TOOLS THE FOLLOWING ADDITIONAL
TOOLS WOULD BE NEEDED:

BEARING PULLER, VALVE SEAT CUTTER TOOL, PROPER DIAL GAUGES,
VALVE GUIDE INSTALLER TOOL, VALVE SPRING CONPRESSOR, SNAP
RING PLIERS, ETG.

ALSQ REFER TOQ SPECIAL TOOLS - GENERATOR IN THIS MANUAL '

'lwi[WESTERBElE'
- . A Engines & Generators
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REMOTE OIL FILTER (OPTIONAL)

INSTALLATION NOTE: Westerbeke is not responsible for engine failure due to

- {rhis populas accessory is used to relocate the engine’s ofl £l incorrect installation of the Remate Oil Filter,

ter from the engine to a more convenient location. such as an

kngine room bulkhead. )
OTE: Refer to ENGINE OIL CHANGE in this manual for A CAUTION: st Js vital to Install the off ines or-
Tructions on removing the oil filter : rectly. IF the oll Hiows fn the reverse direction, Bhe By-
© tnstall, sitaply remove the engine oil filter and thread on Jpass valve in the fiiter assembly will prevent the oil
TERBEKE's remots oil filter kit as shown. Always from reaching the engine causing an interal engine
mstall this kit with the oil filter facing down 25 ilustrated. failure, If there Is o olf pressure reading, shutdown
Contact ym;r‘WES'IERBEKB_dealer for more information. Immediately and check the hese connections.

APPLY mm ORY DF CLEAN O1L 70 THE O-HING WHEN
INSTALLING THIS K07, THREAD THEKIT DN, THEN RAND
TIGHTEN AN ADDIFIDHAL 374 TURH AFTER THE B-HING
GONTALTS THE BASE. FASTEN SECURELY TO A EUEKHEAD.
: _ (SCHEWS ARE GWNER SUPFLIED

‘THE {1 CONNECTION HBSE
MUST ATTACH 70 THEOUT
GONMECTION AT THE
REMOTE DIL FILTER.

THECU CONNEGTION HOSE !
REMOTE STOP/START PANEL
AND EXTENSION HARNESSES
DESCRIPTION

A remote panel is available that allows the generator to be -
stopped and started from any location on the boat, The
connecting harnesses come in three different lengths and two
of these can be combined for a maximum run at 75° (22.17M).

NOTE: For additional information, contact your local
. WSTERBEKE dealer

13116 {41,370N)

3 1/4" (82, ssMM) 414" (67.15MM)

..:ﬁ.-\

HEMDTE PANEL/PIG TAIL '

i PN 152660 s\ y
258" 1 MEM

qWESTEBBEKE
) _ Enqmgs_ & Qenerafars
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y cuNNEchG EXTENSION .
A" (152.4i) CABLES

' 15' (4.75M). PN 052859
. 30 (@AM) - PN 052780

60" (18.214) PN 052950

Hota ’These two dimensions are the measuremert of e cut-out opemng
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STANDARD HARDWARE

BOLT HEAD MARKINGS

Boit strength classes are embogsed on the head of each bo't.

Eustomary (inch) belts are Identifed by markings two to grads elght |
{strongest). The marks correspond to-two-tiaiks fess than the actuat grads,
L.e.; a grade seven holt will display five embossad marks

Wetric bo't class numbers 1dantify boits by thelr strangth with 10.9 the
strangest,

HDTES 1. Use the torque valugs listad below when specific torque values are not availabla.
2. Thase torques are based on clean, dry threads. Reduce torque by 10% when engine off is-wsed.
3. Reduce torques by 30% or more, when threading capscrews info aluminum.

- STANDARD BOLT & NUT TORQUE SPECIFICATIONS -+

SAE Grade§ SAEGrade 67 | SAEGrade8
Capsrew Body Size Tarque Torqie Torqua
{Inches) - {Thread) Fhih (Km) Fi-Lb (Nm) Fi-Lb (i)
1/4-20 80 10 (14) 12(16)
-28 10 (14) 1409
56-18 17 (28) 1 (26) 24(33)
-24 19 (26) - 2737
%8-16 31 (42) 34 {46) 44 480)
-24 35 (47 _ 40 {66)
716-14 49(68) 55 (75)" 70 {95)
-2 55 {75} - 78 {108)
1/2-13 . 75(109) 85 (115) 105 (142)
-2 85 {115} 120 {169)
0HB-12 110 (149) 120 (163) 155 {210)
-18 120 {163}, 170 (231)
5/8-11 150 (209) 167 (226) 210 (285)
-18 170 {231) 240 (325)
-1 . 270(368) . 280 {380) 375 (508)
-16 295 (408) " 420 (569)
8- 9 395 (536) 440 (597) 605 (820)
-4 435 (590) : 675 (315)
1- 8 590 (800) 650 (595) 910 (1234}
-14 860 (305) 090 {1242)

Bolt Grade 4.8
D, | Wrench Stzs | Lk (Nm)

Graded.8 |[Grade 5.8 -9.8] Grade10.9

FELb(Nm) § FELb (Nm) | Ftib(Nm)

- METRIC BOLT & NUT TORQUE SFECIFIGATIUNS i

ws | 65mm | 0308 | 0507 | 1(.3 15(2)

W[ 7mm 0ty | 108 2(8) 3(45)
M5 [ Bmm 15(25 2(8) 45 () 6.5(9)
ME | - f0mm 3 (1) 4(55) 7500 | (s
MO { 13mm 7(95) 10(13) 18(25) | 35{%)
W0 | 16mm g | 185 37 (50) 55 (75)

Mi2 | 18mm % (35) 33 (45) 6385 | 97(120)
Mid | 21mm 87 (50) 5505, | 103(140) | 151(208)
M6 §  24mm @Y | 815 | 18915 | 2%2{315

we ! 2zmm | 8o | tisqien
M0 | Somm | 118(160) | 166 (2
M2 | S3mm | 159(215) | 225(305)

205 (308) | 321(435)
321 {435) | 457 (520}
435(500) | 620 (340)

w4 | smm | 23 | 2880
M7 | Hmm | 25{00) | 437 (565)
Mo | demm | o255 | 568 (77

553 (750) | 788 (1070)
811 (1100) | 1154 {1565)
1103 (1495) { 1571 (2130)

M3 | Stmm | 546 (4D)

1500 (2035) | 2139 (2000}
M36-1  S5mm 00 (950)

1925 (2610) | 2744 (3720)

774 (1050)
89 (1345

NOTE: Formula to convert Fi-Lbs. to Nm (Newton Meters). muluply F-Lbs by 1.356.

SEALANTS & LUBRICANTS

GASKETS/SEALANTS

0il based PERMATEX #2 and it's HIGH TACK equivalent are excellant a!l
purposa sealers, They ara atfective In‘just about any ]umt in contact with
coolant, raw water, ol or fuel.

A light coaling of OIL. or LIQUID TEFLON can be used on rubbar gaskets
and O-rings.

LOCTITE hydraulic red sealant should be used on oil adapter hoses and the ofi
filter assembly.

{Coat both surfaces of the off pan gasket with high.temp RED SILICONE sealer.

When installing gaskets that seal around water (coclant) passages, coat bnth
sides with WHITE SILICONE grease.

High-copper ADHESIVE SPRAYS ara useful for holding gasksts In position dur-‘

Ing ass_emhly.

Bpecialized gasket sealars such as HYLOMAR work well in applications requis-
ing non-hardening properties. HYLOMAR is particlarty effectiva on
copper cylinder-head gaskets as it resists fusl, oil and watet

Use LIQUID TEFLON for sealing pipe plugs and ﬂllmgs that connect coolant
paseages. Do not use tape sealants!

BOLTS & FASTENERS/ASSEMBLIES

Lightly ail head bolts and other fasteners as you assemble them. Bults and .
plugs that penstrate the water jacket should be sealed with PERMATEX #2 or
HIGH TAGK. .

When assembling the fiywheel, coat the bolt threads with LOCTITE blue.

Anti-seize compounds and thread locking adhesives such as LOCTITE protect
threaded componsnts yet allows them to came apart when nacessary.
LOCTITE offers levels of locking according to the job.

LITHIUM based grease iswaterproof, Ideal for water pump bearings and stuff-
ing boxes.

Heavlly il alf sliding and reclprocating components when assembhng Aways
use clean engine gllt

q WESTERBEKE
, Engines & Gicnerators
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METRIC CONVERSIONS

LENGTH-DISTANCE
Inches {in) x 25.4 = Mililmeters {mm) x .0394 = Inches
Feet {ff) x .305 = Meters {m) x 3.281 = Fost -
Miles x 1.609 = Kilometers (km} x 0621 = Miles. -

DISTANCE EQUIVALENTS .
1 Begree of Latitude = 8D Nm= 111.120 km
1 Minute of Latitude = 1 Nim =1.852 km

VOLUME _

Cubic Inches (In) x 16.387 = Cublc Genfimeters x .081 <in’
Imperial Pints (IMP pt} % .568 = Llters (L) x 1.76 = IMP pt
Imperial OQuarts (IMP qt) x 1.137 = Liters (L) x.88 = IMP gt ~
imperial Galions (IMP gal) x 4.546 = Liters (L) % .22 = IMP gal
Imperial Quaris (IMP gt) x 1.201 = US Quaris (US qt) x.B33 = IMP qt
Imperial Gallons (IMP gal) x 1.201 = US Gallons (US gal) x 833 = IMP gal
Fluld Ounees x 20.573 = Milllliters % .034 = Ounces
US Pinis (US pt) x 473 = Liters{L) x 2.113 = Pinis
US Quarts {US ot} x .046 = Liters {L.} x 1.657 = Quarts

- US Gallons (US gal) x 3,785 = Liters (L) x .264 = Gallons

MASS-WEIGHT
Ounces (0z) X 28.35 = Grarns (g} x .035 = Ounces
Pounds (th) x .454 = Kllograms (kg} x 2.205 = Pounds

PRESSURE _
Pounds Per Sq In (psi) x 6.895 = Kilopascals (kPa) % 145 = psi
Inches of Mercury (Ho) % .4912 = psix 2.036 = Hg
Inches of Mercury (Hg) X 3.377 = Kilopascals (kPa) x .2961 = Hg .
Inches of Water (H:0) x .07355 = Inches of Mercury X 13.783 = H0
tnches of Water (H:0) x .03613 = psix 27,684 = H:0
Inches of Water (H:0) x .248 = Kilopascals (kPa) x 4.026 = H:0

“TOROUE .
Pounts-Force Inches (In-Ib) x 113 = Newion Meters (Nm) x 8.85 =in-lb -
Pounds-Force Fest (fi-Ib) X 1.356 = Newton Meters (Nm) x 788 = fi-lb

'VELOCITY | | |
WMiles Per Hour (MPH) x 1.600 = Kilometars Per Hour {KPH) x .621 = MPH

POWER ,
Hursepowér (Hp)yx 745 = Kilowajc_ts (Kw) %1.34 = MPH

FUEL GONSUMPTION
Miles Per Hour IMP (MPG) % .354 = Kilometers Per Liter (Km/L)
Kiometers Per Liter (Km/L) x 2.352 = IMP MPG '
Miles Per Gallons US (MPG) x 425 = Kilometers Per Liter (Kmf)
Kltometers Per Liter (Km/L) x 2.352 = U5 MPG

TEMPERATURE
Degree Fahrenheit (°F) = (°C X 1.8) + 32
Degree Ceisfus (°C) = (°F - 32} x .56

LIQUID WEIGHTS ‘
Diess! Of = 1 US gallon = 7,18 tbs
Fresh Water = 1 US gailon = 8.33 lbs
Gasoling = 1 US gatlon = 6.1 Ibs
Sait Water =1 US gallon = 8.56 Ibs
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DECIMAL TO METRIC EQUIVALENT CHART

By

‘Fractions of |-
aninch... | .

' L :;i-;l;ctioh;o
)| Metric(mm) | ™ ¢ of

Decimal'in) |

‘ _‘Metric (mm)

1/64 . | . -0.015625" _0.39688 ' 39/64 0.515626.:. |- 13,0687
132 . .} +i0.08126:% 0.79375 _17/32 0.53125 "< 13.49376
3/64 - o |~ - i0,046875:. | 119062 a5/64 0.546875 ; .:*"| © 13.80062
116} - 0.0825 1.58750 o116 0:5625 - +. |- * 14.28750
5/64 ..ol 0078126 |  1.08487 37/64 0578195 -
382 .| £0.00875 2.38125 " 19/32 0.50875 - |
7/64 - 0,100375 2.77812 30/64 . 0608375 .. |15
18 50 0426w | 8475 58, 0,625
o/64 _-0.140625 3.57187 ot 41/84 0.640626 *
5/32 _ 0:15625 9.08875 2132 |  o0.es625.
1164 | ___0.171875 436562 | '43/64 0.671875_. 17.06562
36 01876 | - 476250 | " {116 - 06875 _ __17.46260
194" | 0203195 | 515937 |~ - 45/64 0.703125" 17.85037
7/32 021875 5.55625 28/32 071878 ' | 18.25626
15/64 O%aaa7s - |- 606312 47/64 0734375 | 1885312
14| 0260+ 6.35000 3/4 0750 19.05000
17/64 - | - ‘0985825 | - 674687 4964 0765625 | " 19.44687
9/32 ~ )" i"02@igs v | - 714876 | 26/32 078125 '|*" 10.84375
19/64 - | 0.08875 7.54062 _51/64 0796875 | 20,4062
5118 0.3125 - 7.08760 . | 1318 08195 .| . 2063750
21/64 . 0.308125 8.33437 53/64 0.828126 21.03437
11/32 0.34375 8.73125 27/32 0.84375 21.43125
23/64 0.359375 9.12812 - B6/64 0.859375 21.82812
8/ 0.375 9.62500 7/8 0.876 £2.22500
25/64 - 0.390625 9.92187 57/64 0.890625 2262187
18/32 0.40825 10.31876 2o/3a 0.90625 2301875
27/84 0421875 _10.71562 50/64 0.921875 23.41562
7186 0.4375 11.11250 15/16 0.9375 23.81250
25/64 _0.453125 11.50937 61/64 0.953125 24.20937
15/32 0.46875 11.90625° | _ 31/32 0.96875 24.60625
31/64 0.484375 12.30312 _63/64 0.984375 26.00312
12 0.500 12.70000 1 1.00 25.40000
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Camshaft ... ..oovvvnrneeneeeeenns, 21,31  Raw Water Pump (Exploded View) ............ 47
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CylinderBlockBore ..........c.coovvuvinnnn. 26 Service-Standards and Limits Chart . .......... 52
Cylinder Block, Crankshaft, Pistons and Oil Pan SideSeals .......cvviiiiiii 28
(Exploded ViEW) ........vvvvuvinnn.. 14,27,29  Special Tools .o .o oveevvrrie i enrennns 83
Cylinder Head and Valve Mechanism Specifications Charts . ...................... 63
(Bxploded View) ..............oviiiiiiy 32 Standard Hardware Chart ................... 85
Cylinder Head and Valves (Exploded View) ..... 16 Starter MOOT « o v v v e v e e e s oo e 42
Cylinder Head Assembly (Exploded View) ...... 11 TREFMOSLAL .+« « oo eee e eeeeee e e e 34
Cylinder Head Bolt Tightening ............ 33,48 Timing GearBacklash ...............covu... 14
Cylinder Head Gasket ...................... 32 Timing Gears (Exploded View) .......... 13,20,30
Disassembly-Engine ....................... 10 Torque Specifications ..............voevenn.. 82
Drive Belt Adjustment ............... EEEREEE 49 Troubleshooting Engine Charts ................ 5
Engine Compression ..........covvniinennnn 49 Valve Clearance . ..o oo 48
Engine Disassembly ....................... 10 Valve GUIde . ..o e 17
Engine Inspection ......................... 16 Valve Seat . .......cociiiiie i 18
Exhaust Manifold .................covvvuen 35 Valve Spring . . .... e 17
Filter, AirIntake ............cciviininn.n.s 49 VAIVE SEETI &+ o s e e e e 32
Flywheel ..., 20,22,30  Voltage Changes ..............ovnnn. 75, 76, 77
Frequency Changes ........, et 75,76, 77 WAteE PUIID . ot vvvreetenn e enrenennnn. 33
Fuel Injection Pump .................... 36, 39 Wiring Diagram
FuelInjectors ........covvvvvnevnninnennnn 40 #54193 10-15Kw EDT 3 Phase ............... 57
Generator Information .. .................... 68 Wiring Diagram
GlowPlug Testing . ..., 41 #54655 10-15Kw EDT 3 Phase 24V . .......... 58
Governor (Expleded View) .......00.coovounns 38 Wiring Diagram

. Heat EXChanger . ... ....vreenirneunnene. 35 #53477 5.5Kw EDC/7.6-15SEDT 24V ......... .59
Tdler Gear .. ......ovvrevnnnnnannnnn.. 22 &31  Wiring Diagram
InjectionPump .. .......c.coiiiiiiniiinn... 36 ;?‘%628])5.'51{“' EDC/7.6-15 BDT (ungrounded) . .60

. _ iring Diagram
Injection Pump Timing . ... voevveene 37A,39  4c4680 5.5Kw EDC/7.6-15 EDT 24V ... ... 61
Injector§ SRR LR EPERP R TP, 40 Wiring Diagram .
Magnetic Pick-Up (MPU) .............o.ooe, 51 54193 5.5Kw EDC/7.6-1SEDT ... ...... . 62
MainBearings . .......... oo 28
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