










































































































































































BT GENERATOR 12 STUD INTERNAL WIRING SCHEMATIC 
·NDTE: Refer to the text and diagrams for the proper method of testing for resistance and continuity. 

COMPONENT RESISTANCE VALUES [OHMS] 

A EXCITER STATOR WINDINGS 10.00 

B AUXILIARY ROTOR WINDINGS (A,B,C)_1.0-1.20 
DIDOES (6) 110/infinile 
ROTATING FIELD WINDINGS 7.0-8.00 
SUPPRESSOR infinite 

C MAIN STATOR WINDINGS 20-220 
MAIN STATOR AUXILIARY WINDlNGS_1.5-1.8Q 

o COMPOUND TRANSFORMERWINDlNGL.019-.021Q 
COMPOUND TRANSFORMER 

8T GENERATOR SINGLE PHASE 12 STUD 

AUXILIARY WINDlNGS ____ _ 

. G BRIDGE RECTIFIER 

BRIDGE 
RECTIFIER 

TRANSFORMER 
CONNECTION 
1-2-03 
[VOLTAGE HERTZ 
CONNECTION] 
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BT GENERATOR/SINGLE PHASE 
10KW·15KW GENERATORS 

r------------,-------, 
A I B 

+, 
.--

-I '00 II : * 4 
+ _ I b , 2 l 1 2 3 

~-----------------~ <. 
ml" 

~~ 

RED + ~ 
*AC REO 

GREEN ~ _ ~7c- ~ 
F)---', GREEN !l! 

YELLOW ( T, "" "" I· T 
BlACK BLACK 

,~ - / BLACK 

YELLDW 

RED 

""'EN 

I SLACK 

- .. " YELLOW + 

BUCK 

r----------1 r----------, 
! C ! ! D i 50 Hz TERMINAl\r-__ .., 
i. !', ' 6.2 .~. 60 Hz tERMINAL 

I~ \4 J ... ! .: \6 :: I • , , , , 

\~ I,) 
; 

_2 
1 
! 

1 -
, , ... , 
I , 

t I , I 3 J , , 1 , 1 , I , , ' . , ' 3 I , _________ ..J 

l~+~L - " 
~ 
~ 

II!l>T01(~ 
YELlOW & RED 

+ 
lA.V.R./ 
-I PLUG I 

AVR 
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BLtn:/WHrTl! 
(TOPltU8TERM. 

RED 

GREEN 

BLACK 

R£D/WHITE 
(TO HERTZNOL3"S BAR) 

m 
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~ 

BLUE 
BLUE 

t 

==~ VI 

--7 

60c'yc. 

SOCyc. 

BLUE/WHITE 
(TO KERlWOL1S lIAR) O-+-- YELLOW IWHITE 

1...."-..... ..../'--1 (To SELECTOR SWITCH) 

BUCK/WHITE 
(TO BRIDGE RECTIJ'lER) CIRCUIUREAKER 

BT GENERATOR/SINGLE PHASE 
10KW·15KW GENERATORS 

A. EXCITER STATOR WINDINGS 1 & 2 
A-1 and A-2 Exciter Stator Windings 
(Selector in COMP position) 

B. EXCITER ROTOR and FIELD 
1. Auxiliary Windings (a-b-c) 
2. Diodes (6) 
3. Rotating Field Windings 
4. Suppressor 

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

D. COMPOUND TRANSFORMER 
1. Compound Transformer Windings 
2. Compound Transformer Windings 
3. Compound Transformer Auxiliary Windings 

Resistance readings and voltage checks can be accessed 
easily for the components in the exciter circuit A, G, C-3 and 
D-3 by locating the color coded wires at the connection points 
shown on the above schematic. When checking 
winding resistance values be sure to lift both of the 
component's electrical connections. 
G. BRIDGE RECTIFIER 
A.V.R. Optional Automatic Voltage Regulator Plug (6 Prong). 
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BT GENERATOR TROUBLESHOOTING CHART 
The following troubleshooting chart is designed to give 
insight into problems which may be encountered with the BT 
brushless generators operating 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 knowledge of electric
ity is required for this troubleshooting, and always remember 
that lethal voltages are present in the circuitry; therefore, 
extreme caution is essential when troubleshooting a generator. 
OulY 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 attempting any repairs, get a clear an explanation of 
the problem as possible, preferably from an individual wit
nessing the problem. In some cases, this may bring to light a 
problem which is related to the method of operation rather 
than equipment fault. Bring basic repair tools with you on the 
iuitial 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 finding, troubleshoot components in the order indicated below. 

COMPONENT CHECKS 
REFER TO THE INTERNAL WIRING DIAGRAMS 

1. LOW VOLTAGE 60-100 VOLTS AC 
F. Selector Switch 

3. ND AC VOLTAGE OUTPUT - MAIN STATORJROTOR COMPONENTS/TRANSFORMER 
C.(1+2) Exciter Stator Windings 

B. Rotor Components 
B-2 Exciter Rotor Diodes 
B-3 Rotor Field Windings 
B-1 Exciteor Rotor Windings a,b, c 

A. (1-1 +2) Exciter Stator Windings 

2. RESIDUAL VOLTAGE - EXCITER CIRCUIT FAULTY 
A. (1-1+2) Exciter Stator Windings 
G. Bridge Rectifier 
D-3.Transformer Auxiliary Windings 

B-4.Suppressor 
B-2.Diodes (4-6 open/shortened) 
D. (1 +2) Compound Transformer Windings 
B-3.Rotor Field Windings 

C-3.Main Stator Auxiliary Windings r----------l .-----------, 50 Hz TERMINAL 
, C ' i 0 ' \ F, Selector Switch I I I I 
I I I I 
I I I I r-------------------l i 8 A I +, 

'il :~ 
+-l ~ 

1 2 : 1 2 3 

~-----------------~ 

,.Q. 
~~R~~~EO~~~::+~~h~~c~~~~~~ 
GREEN GREEN L....- AC 9 

YELLOW & REO ; 
REO 

L-- - ~ F/ ',GREEN ~ 

YELLOW ( I \ YELLOW GREEN 

BLACK BLACK 
7 

" " - - .+ BLACK 
BLACK 

L-~~ ____ -I A.v.R.I-'-____ --"':!~ ___ 
YELLOW - PLUG 

BLUE t 
BLUE 
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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 problernlfault may lie. 

Residual Voltage 10-14.volts IIC (6 stud). 18-22 volts IIC (12 stud) 

This voltage is the AC voltage produced by the generator 
from magnetism in the exciter stator field. This voltage is 
measnred between the AC Neutral and Hot leg(s) with 
no-load on the 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, & c) & (B-2); 
b. Rotating Field (B-3); 
c. Main Stator (C-l & C-2); and 
d. Compound 'fransformer (D-l & D-2). 
The fault lies in one or more of the following components 
in the exciter circuit: 
a. Exciter Stator (A-l &A-2) 
b. Bridge Rectifier (G) 
c. Selector Switch (F) 

d. Main Stator Auxiliary 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 between 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. 
If the generator does·not produce 140 - ISO volts AC, 
then include a and c. 

-REDDC+ / 

3. The absence of any voltage from the generator indicates a 
fault with the main stator windings C-l and C-2 and/or 
the compound transformer windings D-l and D-2. 
Apply 12 volt DC excitation to the exciter stator windings 
as explained in paragraph 2. A fault in the mrun stator 
and/or compound transformer windings such as a short 
will cause the generator engine to load down and the 
shorted windings 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 
rotorlfield B-1, B-2 or B-3. Excitation of the generator as 
explruned in paragraph 2 should produce a partial rise in 
voltage output and, when removed, the voltage will return 
to the original low output. . 

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

120 Volts 
NILFIL 

17 - 55 volts AC 

120/240 
NILFIL 

17 - 55 volts AC 
Diodes in the rectifier convert this AC voltage to DC and 
supply it to tb,e windings <if 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 120/240 
NIL FIL NIL FIL 

8 - 17 volts DC 8 - 17 volts DC 
. Fillure of the bridge ·rectifier ~ilI 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. 

I 
/ 

Testing the Bridge Rectifier 
~~:t"'!i~~ . for Faults with an Ohmmeter 

, 
/' . .j 

, 

I 
BRIDGE REC·nFIER( ~";:;:::::::==i"f'" 

TESTING THE 
BRIDGE RECTIFIER 

NOTE: Current BT Generators use a bridge rectifier that is 
configured differently, connections are the same. __ ~ .. , 

(Meter used: Simpson 260 at 70'F (21 'C) 
1. Set the ohmmeter scale on RXI (+ DC) and set the 

needle to zero. 

2. Connect the positive (+) lead from the ohmmeter to point 
#4. Taking the ohmmeter's negative (-) lead, momentarily 
contact points #1, #2, #3, and #5. The ohmmeter should 
register no deflection for any of the points touched. 

3. Remove 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 olun
mete~'s needle should deflect when each point is touched, 
shoWIng a passage of meter voltage through the diodes in 
the rectifier. 

Engines & Generators 
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BT GENERATOR TROUBLESHOOTING/SINGLE PHASE 

TESTING THE 
BRIDGE RECTIFIER 

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

5. 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 and the ohmmeter should again register 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: 

Component Resistance Values 
A. Exciter Stator 

A-I &A-2 11.5 ohm 
A-I 49.4 ohm 

B. Excitor RotorlFieId 

B-1 1.05 ohm, 
B-3 8.90hm 

A-2 12.9 ohm 

C. Main Stator . 
Col 0.089 ohm 

C-2 0.089 ohm 
Aoxlliary Windings 

C-3 0.85 ohm· 

D. Compound Transformer 

D-l 0.007 ohm 

r-------------------, 
A I B : , , 

- +1 '00: II :* 4 i 
I b I 
I 1 2 3 I 
~----~------------~ 

D-2 0.007 ohm 
Auxiliary Windings 

D-3 5.020hm 

c 

I I 
2 ! ! 

D 

E •. · A.C. Terminal Board 

G. Bridge Rectifier 

F. Selector Switch 
H,OptionaI A~ 

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 ojthe generator. However, 
the generator is rated according to the capabilities oj the 
drive engine since horsepower produces kilowatts. 

COMPONENT RESISTANCE CHECKS 
Exciter Stator Windings 
1. Windings A-I andA·2 

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

2. WindingA·l 
Resistance readings for exciter windings A-I with the 
selector switch in the ELEC position is taken between the 
yellow wire and the black at the A.V.R. plug (G). 

3. WindingA·2 
Resistance readings for exciter winding A-2 with the 
selector switch in the ELEC position is taken between the 
green wire lifted off the negative (-) terminal of the bridge 
rectifier (G) and the red wires lifted off the positive (+) 
terminal of the bridge rectifier (G), 

NOTE: The white striped wiring on earlier model generators 
has been changed to solid colors on current generators, the 
colors, however, remain the same. 

2 

1 

E 
.2 ;, 

W2 

., " V1 

'3 .s 

RE. 

GREEN 
... -- .... 

BLUEfWHIfE 
(TOPINlaTERM. 

+ 

, 
, YELlOW 

I alACK 

YELL"" 

IlLACK 

REDI WHITE 
(l'O HERTZ/VOcrs BAR) 

Sl-UE !WHITE 
(TOHERTZIVOLTSBAR)I::::;i(S~R:j 

!!J~!!! m .. 

60eyc. 

50cyc: 

BLACJ((WHrrE 
{TO BRIDGE RECTIFIER) 

BT GENERATOR 
. INTERNAL WIRING 
SCHEMATIC 
(W/OPTIONAL AVR) 

+ 

AVR 
PLUG 

BLACK/WHITE 
(TO SELECTOR SWITCH) 

YELLOW (WHITE 
{TO SELECTOR SWITCH) 
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BT GENERATOR TROUBLESHOOTING/SINGLE PHASE 
Main Stator Windings 
1. Group #1. The resistance value is measured between the 

lifted lead #4 from the insulated tenninal below the trans· 
former and lead #6 lifted 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, . 

2. Group #2. The resistance value is measured between the 
lifted lead #1 from the insulated terminal below the trans
former and lead #3 lifted from the AC terminal block. In 
order to totally isolate the stator windings of group #2, 
lead #2 should be lifted from the terminal block. 

NOTE: No continuity should be found between any of the 
lifted stator leads and the case ground or between the 
connections of the two groups. 

3. 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 
VoltagelHertz connection bar. 

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

Compound Transformer 
1. 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. 

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

BLACK 

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

lWO 

lWO GREI'NI:)'-H~~ 

lWO BLACIH;;\9:J1~ 

BLUE 

(rD BRIOGIE REC'n~IEij]1 (!j 
1#~iel AVR PLUG 

RED 
(10 HERtz BAR] 

3. Transformer Auxiliary Windings. Resistance is 
measured between the yellow wire lifted off the AC ter
minal block of the bridge rectifier (G) with the selector 
switch in the ELEC position and the #1 red lead lifted off 
the VoltagelHertz connection bar. Off this same bar, lift 
the #2 and #3 red leads that come from the auxiliary 
windings to totally isolate these windings. There should 
be no continuity found from either of these cOImections 
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. If 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 
bridge rectifter and the other group through the A. V.R. 

Bridge Rectifier Wiring 
The illustration below shows the color coded wires at the two 
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. 

VOLTAGE/HERTZ 
CONNECTION BAR 

(TO SELECTOR SWITCH) '"'" WESTERBEKE 
(TO SELECTOR SWITCH) Engines &. Generlltors 
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BT GENERATOR TROUBLESHOOTING 
Exciter Rotor/Field 
1. Auxiliary windings group a, b and Co Locate the thre~ 

tenninal 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 ternlinal points 
a, b and c. 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 faulty reading 
appears. If this occurs, unsolder and verify the winding 
fault. There should be no continuity found between any 
of the three terminal points and the rotor shaft/case 
ground .. 

REDN/HITE (RED) 

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 
ohmmeter 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. 

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 head1ight 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 ohmmeter. 

11,DHMS THROUGH THE DIODE 
-+,---11 OHMS'· 

RESISTANCE VAlUE 

INFINITE rllJ~=----I------BLOCKING~-II .~ 

INFINITE • 

NOTE: Attempting to check diodes in place with an ohm
meter will give erroneous ,readings on the diodes due to 
the auxiliary winding's connecti()ns. 

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

b 
12V ilATIeRY 

High beam 12V bulb 
glOWS bright. 

S. Reverse the leads across the diode. The diode should 
block voltage passing through it, and the headlight should 
not glow, or it may glow faintiy. 
a. Should the bulb not glow with leads connected io both 

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

directions, the diode is shorted ioternally. 
In both a 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. 

12VBATIERY 

6. Rotating Field Windings Readings taken 
between the two red & white wires connected to the (+) 
and ~) tenninals of the exciter rotor as shown. 

7. Suppressor. Infiuite readings between both yellow leads 
lifted from the (+) and (-) terminals on the exciter rotor. 
A short in the suppressor will cause a loss of the rotating 
field. AC output voltage will drop to zero. 

~ WESTERBEKE 
Engines & Generators 
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BT GENERATOR TROUBLESHOOTING/SINGLE PHASE 
No-Load Voltage Adjustment 115V5P"z 230V 50Hz 120V 60Hz 120/240V 60Hz 

Voltage adjus1ment is made with the generator regulation 
being governed by the compound transformer. 
1. 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 produced by the generator after the momen
tary 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 61.5-62 hertz (232- 236 volts at 51.5-52 hertz). 

3. To raise or lower the voltage, shims of varying thickness 
(non-conductive material) are placed or removed from 
under the steellarninated bar on top of the compound 
transformer. The material used for shimming should not 
soften at temperatures in the 1760 F (800 C) range. A 
small reduction in no-load voltage (1 to :l volts) can some 
times be accomplished by gently tapping the top of the 
laminated steel bar to reduce the gap between the exist 
ing shims and the transformer core. 

VOLTAGE/HERTZ CONNECTION BAR 
If there is no automatic voltage rewator (AVR) installed, 
do not change the wiring on the VoltagelHertz Connection 
Bar. Simllly. reconfiwe the AC voltage connections at the 
AC terminal for the hertz chang!', 
The blue or blue/white lead should be connected to the 
Hertz terminal that the generator will be set to produce. 

The order of the numbered connections on some 
VoltagelHertz Connection Bars may be reversed (as in the 
diagrams below). 1b ensure a proper connection follow the 
blue/white or blue lead to the AC terminal block, it should 
connect to the correct terminal: stud 6(Vl) for 50 Hz, 5(W2) 
for 60 Hz. See the BT WIRING SCHEMATIC. 

NOTE: When the optional voltage regulator is installed 
and if the BluelWhite (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 abnonnally high output voltage. 

CURRENT MODELS ., VOLTAGEJIIERTZ CONNECTION BAR 
(REPOSITION THIS wiRE· 
FOR 50Hz) 

TO 60Hz 
TERMINAL 

BLUE 

EARLY MODELS 

" REDJWHITE 
REO 

• • 

BT Generator Six Stud AC Voltage Connections 
NOTE: The frame ground wire must be moved when changing 
from 110 volts and 1101220 volts 50 hertz to 230 volts 50 
hertz. For output leads from the AC terminal block, use 
terminal ends for 114 inch studs that will accept multi-strand 
copper wire sized for the amperage rating from the hot lead 
connection. The frame ground wire connects between the 
neutral stud and the generator frame. 

Generator Frequency 
1. Frequency is a direct result of engine/generator speed: 

1800 rpm = 60 hertz; 
1500 rpm = 50 hertz. 

2. To change generator frequency follow the steps below. 

a. Connect the AC output leads to the AC terminal block, 
following the correct diagram above .. 

b. If an AVR is installed, reposition the blue or blue/white 
lead to correspond to the hertz selected on the 
VoltagelHertz Connection Bar. 

c. Start the engine, monitor voltage and adjust engine no
load speed. Adjust diesel units by the linkage between 
the throttle arm and fuel solenoid or the throttle lever 
on the injection pump. 
60 hertz: no-load speed, 61.5-62.0 hertz. 
50 hertz: no-load speed, 51.5-52.0 hertz. 

d. After the no-load hertz adjus1ment is made, the no-load 
voltage may need to be readjusted. ill most cases, if the 
generator was producing the correct no-load voltage at 
the previous hertz setting, it would be correct at the 
changed hertz setting. 
ill the event it needs adjus1ment, adjust the shim thick
ness under the laminated steel bar of the transformer. 
60 hertz: no-load voltage, 121-124 volts 
50 hertz: no-load voltage, 232-236 volts, 

e. Load the generator to the rated amperage output 
corresponding to the hertz speed of the generator. . 
Rated Loaded Speed 
60 hertz: loaded speed, 58.5-59.0 hertz 
50 hertz: loaded speed, 48.5-49.0 hertz 
The lowest acceptable voltage at full rated output 
(amps) 
60 hertz: 108-11 0 volts 
50 hertz: 205-210 volts 

Engines & Generators 
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BT GENERATOR TROUBLESHOOTING 
f, Should the voltag, drop below the proper rate, loaded 

excitation can be increased to raise this voltage by 
repositioning connections on the VoltagelHertz 
Connection Bar. Repositioning the two leads (red/white 
and yellow/white) from (1) to (2) or (3) terminals will 
increase the loaded voltage out progressively in tha( 
order. 

NOTE: No-load voltage may be effected needing read
justment with the compound transformer. Do not use 
these adjustments to compensate for overload condi
tions being placed on the generator/engine (inductive
motor type loads). Loss of generator hertz/speed, the 
result of overload, will cause a drop in voltage output. 

N~::::O:::::~::::j 
6 5 ••• • 

•• ~::::::::::~:::::2 
• • •• 8 

~ Lll15V 50Hz 

( Ll 230V 50Hz 

BLUE 
(TO HERR BAR) . .~:::~:~:::j0----4~ Ll120V60Hz 

. BLUE 
(TO' PIN fa TERMINAL BLOCK) 

(TO HERlZ 'AR) 

YELLOW. 
(TO SELECTOR SWITCH) (TO BRIDGE RECTIFIER) 

6 5 4 "" 8 

't;;~::;~~::2 
~ .. . . . 

f L2 240V 60Hz 

A. V.H. Plug and Connections Terminal Block Wiring Connections 

NOTE: The frame ground wire 
must be moved when changing 
from l1SV/SOHz to 230VlSOHz. 
The frame ground wire connects 
between the neutral stud and the 
generator frame. 

'II 

Wiling connections needed to obtain proper voltage and fre
quency are illustrated in the diagrams above. 

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

AC TERMINAL BOARD CONNECTIONS [12 STUD] 
L1115V50Hz 

, 

= 0 

~. 7 9 
0 0 

2 F, ~ 0 

~ 

o 10 =:.1 
'---1 nr-

~ 'j r 

• • 

L1230V50Hz 
o::::::D 0 

9 o 

38 
1 
o 

i.1 120V 60Hz 

.0 = 
5 

120/240V 60Hz 

'ilH O = 
7 '5 7 9 
~:@t:J:::9IL1 N 01::t (@(OG:;<lL2 

o 

N 

A JUMPER IS 
REDUIREO 
BETWEEN LOAD 
CONNECTIONS. 

~ ~ ~ 

16~ ~ ~ 
,.., 
Ld 

11 rr----' 

• • 

NOTE: For ouput leads from the AC terminal block use terminal ends for }/4"studs that 
. accept multi-strand copper wire sized for the average rating from the hot lead connection 
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BT GENERATOR INTERNAL WIRING 
3 PHASE TWELVE WIRE RECONNECTABLE 

r-------------, 
I I 
I A EXCITER STATOR I 
I I r------I 

I I I DSTATOR i 
: ~ --- - - i - - - - - -- - --, ~~:: ===t: =:=:::=i:====:'~ 
I I I C I I I 
I : EX'TER: ROTOR FIELD : 8 ... ___ +1 ___ ...-J1----.'7 

I 

c_ 

~ 
w 
>-

-

I 

I. +, I I I 6. I 
I a I I I 
I b I * V I '>. I 
I C I (6) II I • I 
I I - I I l~ I I 
I I I;lIODES I I 
L-----r----------J L -----_________ .J 

,~ 
~ i 

red ~ 
~ 

!!l green ~ 

.=.~ i 
G Amp 
e Stab 
~ Volt ,iBl .. 
Q 
~ 

E VOLTAGE REGULATOR Q 
w 

~ 
0: 

c:::::l • .~ 
F FUSE I 4 

, I 
3 

"' .~! !?/ n RED 

I ~H BLUE 

'DJ~ "i' Itt 

YELLOW 

RESISTANCE VALUES 
A. EXCITER STATOR (17.9 ohm) 

B. EXCITER ROTOR WINOINGS abc (0.6 Ohm) 

C. ROTATING FIELO (2.49 ohm) 

O. MAIN STATOR WINOINGS (0.05 ohm) 
AUXILIARY WINDING (1,2 ohm) 

E. VOLTAGE REGULATOR 

F. AUXILIARY CIRCUIT FUSE 

Engines & Generators 
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GENERATOR AC VOLTAGE CONNECTIONS 
BE THREE PHASE 

VOLTAGE REGULATORS 
THREE PHASE CONNECTIONS 

. The regulator is equipped with seven numbered tenninals 
(0 to 6) and their related brass jumpers. The illustrations 
shown connection points and jumpers for the 3 phase con
figuration of the generator. The sensing leads connect 
between pin #1 and pin #2 on the AC tenninal block and 
connection #2 and #0 on the voltage regulator board. 

NOTE: Series Delta requires the installation oJ a jumper on 
the regulator board between terminal B and O. 

D 

• 
• 5 

4 , 
3 

• 
170 - 270 V 1'-"l,l,l., .. 1 . 80 - 160 V 

D 

VOLTAGE SENSING CONNECTIONS 

AC TERMINAL BLOCK 

AC TERMINAL CONNECTIONS 
THREE PHASE 12 WIRE 

PARALLEL WYE (STAR) 
l-N-120VAC 1060HZ L-L-208VAC 3060HZ 
L -N -110 VAC 10 5Ifi,HZ L -L -190 VAC 30 50 HZ 

SERIES WYE (STAR) 
L -L- 450 VAC 30 60 HZ L -L -3BO VAC 30 50 HZ 
L-N-265VAC 1060HZ· l-N-230VAC 1050HZ 

USE#10AWGFOR ~S~~~~---s JUMPER WIRES ) 

REPOSITION THE 
GROUND AS SHOWN 

Ll 

H_L ... 2 

L3 

SERIES DELTA 
L -L- 240 VAC 30 60 HZ L -l- 230VAC 30 50 HZ 

L2, L3 -N -120 VAC 10 60 HZ L2, L3 -N -115 VAC 10 50 HZ 
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BT GENERATOR TROUBLESHOOTING/3 PHASE 
NOTE: AC generator troubleshooting must be pe>jormed with the engine operatin at 60 Hz. 

FAULT PROBABLE CAUSE 

NO AC VOLTAGE OUTPUT AT NO LOAD. 

RESIDUAL VOLTAGE PRODUCED AT 
NO LOAD 15 - 20 VOLTS AC. 

LOW AC VOLTAGE OUTPUT AT 
NO LOAD 60 -100 VAC. 

HIGH AC OUTPUT VOLTAGE 
150 VAC OR HIGHER.' 

UNSTABLE VOLTAGE OUTPUT. 

AC VOLTAGE DROP UNDER LOAD 
60 -100 VOLTS AC. 

r-------------, 
I I 
I A EXCITER STATOR', I 

1. Short or open in the 
main stator winding. 

2. Shorted suppressor 
on exciter rotor. 

3. Four or more shorted Or 
open diodes on exciter rotor. 

1. Blown 6 AMP fuse 
auxiliary circuit AVR. 

2. Faulty voltage regulator 

1. Open or shorted diodes in. 
exciter rotor 1 to 3 diodes. 

2. Shorted exciter rotor winding. 

1. Faulty voltage regulator. 

1. STB pod on regulator 
needs adjustment. 

1. Diode(s) on exciter rotor 
breaking down when load is 
applied (inductive) 1-3 diodes. 

4. Open in exciter 
stator winding. 

5. Open in rotating 
field winding. 

3. Shorted or open main 
stator auxiliary winding. 

3. Faulty voltage regulator. 

2. Faulty voltage regulator. 

I I r------· 
I I I DSTATOR ! 
i r -----: - ---~ -----: ~~:: ===' ~'~! =:::==j:~===::~ 
I I B I ROTOR FIELD I :====tl =::::~:~=== I EXCITER I I 8· I i 7 

r-----;-, I I I 6. I 5 ' 
I a I I 

I bl * I 
: c (6) : 
I I 
I DiODES I 
.-----~----------~ 

L_ -- _______ J 

w E VOLTAGE REGULATOR 
=> 
~ .. 

[; 
~ ,,0 ~ 
w l! IIreen >- ~ wellolll 

Ttfertz 
i 

Am, 
51mb 

110" 

RED 

~ 
~ 
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BT GENERATOR VOLTAGE R~GULAToR ADJUSTMENTS (3 PHASE) 
Description 
The voltage regulator is an advanced design which ensures 
optimum AC generator performance. It is equipped with 
complete protection circuitry to guard against operating 
conditions that could be detrimental to the AC generato," 

This potentiometer is used to adjust output voltage. At proper 
engine operating speed the output voltage should be held at 
±l % 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, turn the 
VOLT and STAB trlmmers (using a mini phillips screw
driver) fully in a counter clockwise (Minimum) direction 
until you feel them hit their stops. Turn the AMP and 
HERlZ trimmers 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 minimum 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. 
Tum 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 I or 2 tenths of 
a volt. 

~ green ~ 
- yellow ..... 

-::-0 -"-Hertz 

=ci :: - Volt 
~ 

VOLTAGE REGULATOR DIAGRAM 

Amp-Hertz 
These two adjustments are used in conjunction with the two 
protection circuits in the voltage regulator that are indicated 
by the illwnination 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 
motor start-up or other similar load surge 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. 

SeHing the Overload Protection 
In order to set the AMP overload protection, the generator 
must be loaded to its full output rating~ 
'1. Load the generator to its rating, then decrease the speed of 

the engine by 10.10% (54 Hertz on 60 hertz units, 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 out
put of the generator should drop and the yellow LED light 
should come on. 

3. Slowly rotate the AMP adjustment clockwise until the 
output voltage 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 yellow LED will turn off 
and the generator voltage will rise to its norma! value. 
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. 

SeHing 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. 

88 

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

2. Rotate the Hertz adjusunent 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 adjusunents made, the regulator should func
tion normally. 
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GENERATOR WIRING DIAGRAM #44927 
(WITH ELECTRONIC GOVERNOR) WOJERm""Rf 
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GENERATOR WIRING SCHEMATIC #44927 
(WITH E~ECTRONIC GOVERNOR) 

+: BATTERY 12~24VDC -

r 1 

~ CIRCUIT I -<>! flATTERY 

BREAKER I I SWITCH 
STARTER -

I-~ r---l 

'-- -' I STARTER I 
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ELECTRONIC GOVERNOR (OPTIONAL) 

ACTUATOR (ELECTRONIC GOVERNING) 
The BCU (Electronic Control Unit) in the control box on the 
generator controls the engine speed electronically. The ECU 
senses engine speed from a signal sent to it from a MPU 
(Magnetic Pick Up) positioned on the flywheel bellhousing 
over the flywheel's ring gear teeth. The ECU continuously 
monitors this signal and if there is any discrepancy in this 
signal the ECU adjusts the DC voltage to the ACTUATOR 
positioning its plunger to let the injection pump fuel rack to 
allow more or less fuel delivery to maintain a constant engine 
speed depending on the amperage load on the generator. 
Maintaining a steady Hertz operation of the AC generator. 
The following instructions are for adjusting or replacing the 
actuator. 

1. Tum OFF the DC breaker on the control box. 
2. Unplug the actuator from the engine harness. Back off 

the 17116 jam nut that secures the actuator and 
unscrew it from the engine block. 

3. Apply a small amount of teflon sealant to the actuators 
threads and screw it into the engine block 4 to 5 full 
tums. Just snug up the jam nut. Reconnect the actuator 
to the engille harness. Tum ON the DC breaker on the 
control box. NOTE: Tum OFF the AC circuit breaker 
on the generator. 

4. Start the engine. Monitorthe generator output 
frequency that it is operating at the selected frequency. 

5. With the engine running, depress the STOP switch to 
test for proper engine shut down. If the engine does 
not shut down and only goes to a slow idle speed, 
loosen the jam nut and thread the actuator in slowly 
until a full shut down takes place. Then thread the. 
actuator in 112 tum and secure it in place with a jam 
nut. Un-twist the actuator wires as needed. This 
adjustment should now allow the engine to start and 
stop under normal operating conditions. 

A final adjustment may be necessary after the genset has 
operated approximately 20 mluutes and has raeched its 
normal operating temperature. If the engine shuts down 
properly under normal operating conditions, but fails to shut 
down fully under more extreme conditions such as running at 
high amperage loads for a long period of time and/or under 
extreme ambient temperatures. The actuator may need to be 
turned in an additional 1/2 tum. 

MAGNETIC PICK-UP [MPUlINSTALLATION 
The MPU is installed in the threaded opening on the side 
of the flywheel bellhousing. This positions the MPU over 
the teeth of the flywheel ring gear. 
Viewing through this opening, manually rotate the engine 
crankshaft so as to pOSition the flat of one of the ring 
gear's teeth directly under the opening. Thread the MPU 
into the opening until it gently contacts the flat of this . 
tooth (Thread is 3/8" x 24). Back the MPU out of the 
opening one turn and then lock it in this position with 
the jam nut. This will position the end of the MPU 
approximately 0.030 inches away from the flats of the 
ring gear teeth. . 
To ens.ure the MPU is positioned correctly, slowly rotate 
the crankshaft by 360· by hand to assure there is no 
physical contact between the MPU and the ring gear teeth. 
If contact is felt between the MPU and the flywheel teeih, 
the MPU may be damaged. Remove the MPU and inspect 
it. Replace if necessary and repeat the ahove . 
installation procedure. 
NOTE: When replacing the Magnetic Pick-Up (MPU) it 
MUST be replaced without cutting and splicing into the 
existing wiring cable. Doing so will cause a erratic AC 
signal to the controller. 

RESISTANCE (at rest) 950 -1000 ohm 

"~ 
~0.D3Di 

WIRES 

BOARO 

- -

~ 
BACKPLATE 

~. SPEED SENSOR TEST VALUES 
~ VOLTAGE (while cranking) 

1.5· 2.5 VAC 
GOVERNOR CIRCUIT VOLTAGES 
Below are the voltages normally found in the governor 
circuit when the system is functioning normally. These 
voltages are an approximate and should be help in 
troubleshooting a system that is not functioning correctly. 
DC VQJtage IntQ Controller 
Bat + to Bat - (ba.ttery charging voltage 13.5 - 14.5 VDC) 
(Terminal block #1 and #2) . 

DC Voltage to Actuator 
ACT to ACT (5.5 - 6.5 VDC) 
(Terminal block #5 and #6) 

AC Voltage from MPU into Controller 
MPU to MPU (2.S -7.0 VAC) 
(Terminal block #3 and #4) 

This voluige spread is the result of the dislarlce the MPU is 
positioned from the flat of the flywheel ring gear tooth. 
The closer to the tooth, the higher the AC signal. The 
further away, the lower the AC signal. 

-..y" WESTERBEKE 
Engines & Gimeralors 

91 



ELECTRONIC GOVERNOR (OPTIONAL) 

DESCRIPTION 
The system is composed of three basic components: 

1. Controller. A solid state component mounted in the 
control box on the generator .. 

2. MPU (Speed Sensor). Installed on the bellhousing over 
the flywheel ring gear teeth. 

3. Linear Actuator. Threaded into the engine block just 
behind and below the fuel iniection pump 

, 
CONTROLLER 

. , • 
PN#U496UB 0 (12 AND 24 VDC) 

..c-,m 
"t,JI,ACK 

im PURPLE ..... 
~:~HI "'. 

• ~h' 

~----- ~ I : 
MAGNETIC PICK·UP 

12 "'DC SUPPLY n-l1ill'"'F~~ 
SENSUR I I 
PNIID39172 

I 
CONTROLLER ADJUSTMENT LINEAR ACTUATDR~::;:;~:72:~V 
1. Speed. This adjustment is used to raise or lower the 

engine's speed to the desired hertz. 

2. Gain. This adjustment affects the reaction time of the 
actuator to the generatorlengine load changes. 

NOTE: A high gain adjustment can induce an oscillating 
of the actuator producing a hunting mode. In such 
cases,lessen the gain adjustment. 

Calibration 
1. With no power to the governor, adjust the GAIN to 

9:00 o'clock. 

2. Start the engine and adjust the speed by either turning the 
speed potentiometer clockwise or depress and hold the 
INC (increase) pad until the desire speed is obtained. 

NOTE: C;ontrollers are factory adjusted to minimum rpm. 
However. for safety, one should be capable of disabling 
the engine if an overspeed should exist. 

3. At no:;lpad, turn the GAIN potentiometer clockwise until 
the engine begins to hunt. if the engine does not hunt, 
physically upset the governor linkage. 

4. Tum the GAIN potentiometer counterclockwise 
until stable. 

NOTE: The controller operates on 12VDC. The voltage 
rang';s ± 20% (9.6VDC 12VDC 14.4VDC}.lfvaltage 
varies above or below these ranges, the controller will 
not operate and the engine will run in an idle mode until 
proper voltage is supplied to the controller. 

TO ELEI:1lIDN1C 
CONmOllEll 

TDm'lMrN 
bONtUI " 

~ 
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IOC."U4R~ 
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~ 

~2 '"" 
3 

BIACI:IWH 

4~ WHITE 

~5 
VIOIrr 

• VIOlET 
.~ 

TERMINAL BOARD TB·3 
REFER TO WIRING DIAGRAM 

INSPECTION AND ADJUSTMENT 

J 
leGOVElINOR 

T'"' 

The system has two styles of electronic controllers. The 
early version (black encapsulated components) with 2 
adjustments, a speed potentiometer and a GAIN adjust· 
ment. This controller is NLA. The current electronic 
controller (aluminum housing with components inside) has 
two push pads for speed adjustment. One pad to increase 
speed (INC) and one pad to decrease speed (DEC). It also 
has the GAIN adjustment, 

These two electronic controllers are illustrated on this 
page. When you press the preheat button, DC voltage is 
sent to the controller to function with. 

The engine is started, the new controller will operate the 
engine in the 800-1000 range. Adjust the engine speed by 
depressing and holding the INC pad until the speed reaches 
the desired rpm (hertz) as possible. 

The GAIN adjustment has been discussed earlier under 
CALIBRATION. Place an amperage load on the generator 
and note its reaction to the load. If the system is slow to 
react and maintain the set speed, adjust the GAIN slightly 
higher. The electronic governor system will maintain a set 
speed at + or - 0.5 hertz from no amperage load to full 
rated amperage load for the generator. 

NOTE: When stopping the unit, the engine only goes to a low 
idle and does not shut down fully, the actuator will need a 
slight adjustment to provide complete stopping of the unit. 
Thread the actuator in 114 turn- 112 turn until complete 
stopping of the engine is obtaineq..", 

fED IINDI!:'TO. LIGHT 

CONTROLLER 

ADJUSTMENT 
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Problem 
System appears dead. 
(No actuator movement) 
Engine runs, but at idle speed 

Actuator 

Actuator (removed) 

Unit hunts during operation. 

LINEAR ACTUATOR TROUBLESHOOTING 
Tesl/Check 

1. Check the battery voltage at the controller terminal block 
with the Preheat switch depressed. 

2. If there Is no signal or a weak signal from the 
MPU. measure the AC voltage being produced by the 
MPU while cranking the engine. Measure between the white 
and black/wllite wire leads on the controller terminal strip. 
While cranking the engine or it is funning at idle, the voltage 
shoutd be 2.0-3.0 volts AC. 
NOTE: The AC input fmpedance of meter must be 
5000 ohms/volts or greater. 

NOTE: When making this test in diesel units, disable the 
preheat solenoid by disconnecting the "s" terminal connection 
!lO as not to damage the glow plugs. 

3. Check the actuator with the Preheat switch depresssed 
This provides DC voltage to the controller. Measure the 
DC voltage between the actuator connections on the 
controller block and the black DC (~) power connection 
on the controller terminal block. Both connections should 
have battery voltage +0.00 or -0.75 VDC. 
a. Purple lead to Black DC (-). 
b. Purple leadlpurple/white lead to Black DC (-). 

NOTE: Continue this test (ONLY) if the battery 
voltage is not present. 
Co The following checks are performed between the 

connections at the actuator and the Black DC (~) connection 
on the controller terminal block. This is to determine if there 
is a break in the line between the controllers terminal block 
connection and the actuator connections or the actuator 
leads themselves. 
1) Low voltage (t .0-2.0 VDC) at either actuator connections. 
2) Battery voRage at both actuator connections. 
3) Battery voltage at one actuator connection but 

not at the second. 

1. Check the controller by removing the two. purple leads 
one at a time that come from the actuator off the controller 
terminal block. Lift one actuator lead and depress the 
preheat/on switch. Reconnect and do the same with the second. 

a. Actuator does not retract (Diesel). 
b. Shorted/open coil in actuator. 

1. Improper governor adjustment. 
2. Inadequate power supply voltage. 

a. Connecta DC voltmeter to Red (+) and Black (-) leads 
at the controller terminal block. 

b. Disconnect both leads coming from actuator from 
controller terminal block. 

c. Connect one lead fram the actuator to the Red (+) 
on the terminal block and the other actuator lead to 
the Black (-)on the terminal block. 

d. Momentarily energize the start switch. The actuator 

Correct 
l_lnspect the DC circuit back to the starting battery. 

2. Check for damage to or improper adjusiment of 
magnetic pick~up. replace or re-adjust. 

3. Low voltage (1.0-2.0 VDC) at either actuator connections. 

b. Replaee the controller if battery voltage is not present at 
both the Purple leads. 

1} Broken actuator lead, repair. 
2) Broken actuator lead, repair or replace actuator: 
3) Check actuator winding for open. Replace actuator. 

1. Check for a shorted actuator lead. Replace the 
. controller· because it should not cause the actuator 

lever to go to full fuel when the engine is not running. 

a. Replace controller. 
b. Check resistance of actuator coil. 

12 Volt 3.0 - 3.1 ohm 
24 volt to.7 -10.8 ohm 

1. Re-adJust the calibration. 

2. If actuator doesn' fully retract 
(then check the actuator leads. 
If the voltage is less than. specified, check for 
loose or poor connections In the DC circuit back to 
the battery, check the K2 relay and its connections. 

should fully retract as long as the switch is depressed. 
Measure the DC voltageacross the Red (+) and Black (-lleads 
while p':erforming this test. DC voltage must be greater han 80% 
of the DC voltage measured across the battery supply. 
9.0 VDC llJinimum 
30.0 VDC maximum 

NOTE: Reconnect the actuator leads properly after completing this test. 
e. MPU positioned marginally too far away from flywheel e. Check the position of the MPU. 

teeth giving erratic AC Input to controller. 
I. Check resistance value 950 -1000 ohm 

If problems continue to persist, contact your WESTERBEKE dealer for addllional assistance . 
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SPECIAL TOOLS· GENERATOR 
FIELD FABRICATED TOOLS 
These drawings provide a means by which simple tools can 
be made to assist in the removal of the generator end from 
the engine and in the replacement of the generator end on the 
engine. A local machine shop should be able to fabricate these 
tools at a modest price, but first cbeck with your local WEST
ERBEKE dealer to see if these tools are on hand for loan. 

Housing Puller Tool 
This tool allows the bearing in the generator housing to be 
gently pushed straight off the housing without any twisting. 
If a nut of the same specifications as that of the tapped hole 
in the pilot tool were to be welded on the end of the eye bolt, 
this tool would be able to pull the bearing back into place 
without any twisting. Please refer to these drawings before 
the generator end is removed. 

HOUSIHG PUllER TOOL 
(FIELD FABRICATED) 

3.346" (85 mmlT-~ 
Dla B.C~ 

4" 

112·13 UNC Slore-boughl 
eye bon wlUr lapered lip. 

Weld a !-?;!:.~r~:..~~~~~~' IO,...t::::::::;:Z::::==:::I' 
one sIde olthl. cenler hole. 

1/2" (12.7 mm) Dla. 
Drill Typ. 4 hole. Material: Cold·rolled Ste.1 

Lifting Eye Tool 
This tool allows a mechanic to safely remove the generator 
end from ·the engine by attaching this Generator End Lifting 
Eye to the four screw holes located under the control panel. 
To use this Lifting Eye, remove the generator's controi panel 
and screw the Lifting Elye to the generator end. 

1·1/4" 5/8" 
(31.75 mm) (15.9 mm) 

~/f 
2-1/2" 

(63.5 mm) 

4 HOLES 
1/4" 

(6mm) 

Cenl;,r IIntng eye on 
baseplale and weld securely. 

Disk Alignment Tool 
This tool allows a mechanic to safely remove and install the 
generator drive disks by aligning the disks with the Drive . 
Plate Guide Pin. The Pin screws into the flywheel and acts as 
a guide. Also .the pin helps to support some of the rotor and .. 
the drive plate's weight while removing or replacing these 
parts. 

Olfllllww!}}m , 
Material: One M8 bolt with the hex head machined off and a 
screwdriver slot cut in the machined end. 

Pilot Tool 
. The tool below helps keep the rotor from damaging the 
windings in the generator housing to be removed straight off 
the engine or to be placed straight on the engine. Refer to the 
removal and replacement diagram at the bottom of the page. 

1
< 8" , I 

(20302 mm) ROUND TIP 

(6:3~:~f~§>1 12" I :Jj 
15.5 mm Drill 1-<-<-----(304.8 mm)I-------'---~ 
1·1/4" (31.75 mm) Deep 
M18x1.5Pllch 
Tap 1" (25.4 mm) Deep 

PROPER USE OF HOUSING PULLER 

Material: Aluminum 
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STANDARD HARDWARE 
BOLT HEAD MARKINGS 
Bolt strength classes are embossed on the head of each bolt. 
Customary (Inch) bolts are identifed'by markings two to grade eight 
(strongest). The marks correspond to two marks less than the actual grade, 
i.e.; a grade seven bolt will display five embossed marks. 

~~~~ c:r- r;y ~.~ 

Metric bolt class numbers identify bolts by their strength with 10.9 the 
strongest. 

NOTES: 1. Use the torque values listed below when specific torque values are not avaifable. 
2. These torques are based on clean. dry threads. Reduce torque by 10% when engine oil Is 'used. 
3. Reduce torques by 30% or more, when threading capscrews into aluminum. 

STANDARD BOLT & NUT TORQUE SPECIFICATIONS METRIC BOLT & NUT TORQUE SPECIFICATIONS 
SAE Grade 5 SAE Grade 6-7 SAE Grade a 

Capsrew IkIdy Size Torque Torque Torque 
(lnchesl' (T1Iread) FHb (Nm) . Ft·Lb (Nm) R·Lb(Nm) 

IkIII Grade 4.6 Grade 4.8 Grade 8.8 -9.8 Grade 10.9 
Ola. WrenchSke R-Lb(Nm) Ft·Lb (Nm) FHb(Nm) Ft-Lb (11m) 

114·20 a (11) 10 (14) 12 (16) 
·28 10 (14) 14 (19) 

5/16-18 17 (23) 19 (26) 24 (33) 
·24 19 (26) 27 (37) 

M3 5.5mm 0.3 (0.5) 0.5 (0.7) 1 (1.3) 1.5 (2) 
M4 7mm 0.8 (1.1) 1 (1.5) 2 (3) 3 (4.5) 
M5 8mm 1.5 (2.5 2(3) 4.5 (6) 6.5(9) 

318-16 31 (42) 34 (46) 44 (60) , 
·24 35 (47) 49 (66) 

M8 . 10mm 3 (4) 4(5.5) 7.5 (10) 11 (15) 
M9 13mm 7(9.5) 10 (13) 18 (25) 35(26) 

7/16-14 49 (66) 55 (75) 70(95) Ml0 16mm 14 (19) 18(25) 37 (50) 55 (75) 
-20 55 (75) 78 (106) 

1/2-13 75 (102) 85 (115) 105 (142) 
- 20 85 (115) 120 (163) 

M12 18mm 26 (35) 33 (45) 63 (85) 97 (130) 
M14 21 mm 37 (50) 55 (75). 103 (140) 151 (205) 
M16 . 24mm 59 (80) 85(115) 159 (215) 232 (315) 

9116 -12 110 (149) 120 (163) 155 (210) 
-18 120 (163) 170 (231) 

M18 27mm 81 (110) 118 (160) 225 (305) 321 (435) 
518-11 150 (203) 167 (226) 210 (285) M20 30mm 118 (160) 166 (225) 321 (435) 457 (620) 

-18 170 (231) 240 (325) M22 33mm 159 (215) 225 (305) 435 (590) 620 (840) 

314-10 270 (366) 280 (380) 375 (508) 
-16 295 (400) 420 (569) M24 36mm 203 (275) 288 (390) 553 (750) 789 (1070) 

7/8 - 9 395 (536) 440 (597) 605 (820) 
-14 435 (590) 675 (915) 

M27 41 mm 295 (400) 417 (565) 811 (1100) 1154 (1565) 
M30 46mm 402 (545) 568 (770) 1103 (1495) 1571 (2130) 

1- 8 590 (800) 660 (895) 910 (1234) 
-14 660 (895) 990 (1342) 

M33 51 mm 546 (740) 774 (1050) 1500 (2035) 2139 (2900) 
M36 55mm 700 (950) 992 (1345) 1925 (2610) 2744 (3720) 

'. NOTE: Formula to convert Ft-Ihs to Nm (Newton Meters) mulnply Ft-Ihsby 1.356. 

SEALANTS & LUBRICANTS 
GASKETSJSEALANTS 
Oil based PERMATEX #2 and ifs HIGH TACK equivalent are excellent all 
purpose sealers. They are effective in just about any joint In contact with 
coolant, raw water, oil or fuel. 
A light coating of OIL or LIQUID TEFLON can be used on rubber gaskets 
and O-rings. 
LOCTITE hydraulic red sealant should be used on oil adapter hoses and the oil 
finer assembly. 
Coat both surtaces of the oil pan gasket with high temp RED SILICONE sealer. 
When installing gaskets that seal around water (coolant) passages; coat both 
sides with WHITE SILICONE grease. 
High-copper ADHESIVE SPRAYS are useful for holding gaskets in position dur
ing assembly. 
Specialized gasket sealers such as HYLOMAR work well in applications requir
ing non-hardening properties. HYLOMAR is particlarty effective on 
copper cylinder-head gaskets as it resists fuel, oil and water. 

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

BOLTS & FASTENERS/ASSEMBUES ' 
Lightly oil head bolts and other fasteners as you assemble them. Bolts and 
plugs that penetrate the water jacket should be sealed with PERMATEX #2 or 
HIGH TACK. 
When assembling the flywheel, coat the bolt threads with LOCTITE blue. 
Anti-seize compounds and thread locking adhesives such as LOCTITE protect 
threaded components yet allows them to came apart when necessary. 
LOCTITE offers levels of locking according to the job. 
LITHIUM based grease is waterproof, ideal for water pump bearings and stuff
ing boxes. 
Heavily oil all sliding and reciprocating components when assembling. Always 
usa clean englna 0111 
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STANDARD AND METRIC CONVERSION DATA 

LENGTH-DISTANCE 
Inches (in) x 25.4 = Millimeters (mm) x .0394 = Inches 
Feet (ft) x .305 = Meters (m) x 3.281 = Feet 
Miles x 1.609 = Kilometers (km) x .0621 = Miles 

VOLUME 
Cubic Inches (in') x 16.387 = Cubic Centim~ters x .061 =in' 
Imperial Pints (IMP pt) x .568 = Liters (L) x 1.76 = IMP pt 
Imperial Quarts (IMP qt) x 1.137 = Liters (L) x.88 = IMP qt 
Imperial Gallons (IMP gal) x 4.546 = Liters (L) x .22 = IMP gal 
Imperial Quarts (IMP qt) x 1.201 = us Quarts (US qt) x .833 = IMP qt 
Imperial Gallons (IMP. gal) x 1.201 = US Gallons (US gal) x .833 = IMP gal 
Fluid Ounces x 29.573 = Milliliters x .034 = Ounces 
US Pints (US pt) x .473 = Liters(L) x 2.113 = Pints 
US Quarts (US qt) x .946 = Liters (L) x 1.057 = Quarts 
US Gallons (US gal) x 3.785 = Liters (L) x :264 = Gallons 

MASS-WEIGHT 
Ounces (oz) x 28.35 = Grams (g) x .035 = Ounces 
Pounds (Ib) x .454= Kilograms (kg) x 2.205 = Pounds 

PRESSURE 
Pounds Per Sq In (psQ x 6.895 = Kilopascals (kPa) x .145 = psi 
Inches of Mercury (Hg) x .4912 = psi x 2.036 = Hg 
Inches of Mercury (Hg) x 3.377 = Kilopascals (kPa) x .2961 = Hg 
Inches of Water (H20) x .07355 = Inches of Mercury x 13.783 = H20 
Inches of Water (H20) x .03613 = psi x 27.684 = H20 
Inches of Water (H20) x .248 = Kilopascals (kPa) x 4.026 = H20 

TORQUE 
Pounds-Force Inches (in-Ib) x .113 = Newton Meters (Nm) x 8.85 =in-Ib 
Pounds-Force Feet (ft-Ib) x 1.356 = Newton Meters (Nm) x .738 = ft-Ib 

VELOCITY 
Miles Per Hour (MPH) x 1.609 = Kilometers Per Hour (KPH) x .621 = MPH 

POWER 
Horsepower (Hp) x .745 = Kilowatts (Kw) x 1.34 = MPH 

FUEL CONSUMPTION 
Miles Per Hour IMP (MPG) 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 Fahrenheit (OF) = (OC X 1.8) + 32 
Degree Celsius (OC) = (OF - 32) x .56 
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METRIC CONVERSIONS 

INCHES TO MILLIMETERS . MILLIMETERS TO INCHES 
Inches mm Inches mm mm Inches mm Inches 

1 25.40 15 381.00 1 0.0394 15 0.5906 
2 50.80 20 508.00 2 0.0787 20 0.7874 
3 76.20 25 635.00 3 0.1181 25 0.9843 
4 101.60 30 762.00 4 0.1575 30 1.1811 

), 5 127.00 35 889.00 5 0.1969 35 1.3780 
10 254.00 40 1016.00 10 0.3937 40 1.5748 

10 MILLIMETERS = 1 CENTIMETER, 100 CENTIMETERS = 1 METER = 39.37 INCHES (3.3 FEET) 

INCHES TO METERS METERS TO INCHES 
Inches Meters Inches Meters Meters Inll',hes Meters Inches 

1 0.0254 7 0.1n8 0.1 3.937 0.7 27.559 
2 0.0508 8 0.2032 0.2 7.874 0.8 31.496 
3 0.0762 9 0.2286 0.3 11.811 0.9 35.433 
4 0.1016 10 0.2540 0.4 15.748 1.0 39.370 
5 0.1270 11 0.2794 0.5 19.685 1.1 43.307 
6 0.1524 12 0.3048 0.6 23.622 1.2 47.244 

TO CONVERT METERS TO CENTIMETERS, MOVE DECIMAL POINT TWO PLACES TO THE RIGHT , 

YARDS TO METERS METERS TO YARDS 
Yards Mete.rs Yards Meters Meters Yards Meters Yards 

1 0.91440 6 5.48640 1 1.09361 6 6.56168 
2 1.82880 7 6.40080 2 2.18723 7 7.65529 
3 2.74320 iI 7.31520 3 3.28084 8 8.74891 
4 3.65760 9 8.22960 4 4.37445 9 9.84252 
5 4.57200 10 9.14400 5 5.46807 10 10.93614 

( 
MOVE DECIMAL POINT FOR HIGHER VALUES - e.g. 6,000 METERS = 6,56.1.68 YARDS 

POUNDS TO KILOGRAMS KILOGRAMS TO POUNDS 
Ib kg Ib kg kg Ib kg Ib 

1 0.454 6 2.722 1 2.205 6· 13.228 
2 0.907 7 3.175 2 4.409 7 15.432 
3 1.361 8 3.629 3 6.614 8 17.637 
4 1.814 9 4.082 4 8.818 9 19.842 
5 2.268 10 4.536 5 11.023 10 22.046 

GALLONS TO LITERS LITERS TO GALLONS 
Gallons Liters IGallons Liters Liters Gallons Liters Gallons 

1 3.79 10 37.86 1 0.26 60 15.66 
2 7.57 20 75.71 2 0.53 90 23.77 
3 11.36 30. 113.57 5 1.32 120 31.32 
4 15.14 40 151.42 10 2.64 150 39.62 
5 18.93 50 189.28 20 5.28 180 47.54 

PINTS TO LITERS LITERS TO PINTS 
Pints Liters Pints Liters Liters Pints Liters Pints 

1 0.47 6 2.84 1 2.11 6 12.68 
2 0.95 7 3.31 2 4.23 7 14.79 
3 1.42 8 3.79 3 6.34 8 16.91 
4 1.89 9 4.26 4 8.45 9 19.02 
5 2.37 10 4.73 5 10.57 10 21.13 

TEMPERATURE 
32 40 50 60 70 75 85 95 105 140 175 212 OF 

, I I I I I I I I I I I I 
I I I I I I I I I I I I I 

\, 0 5 10 15 20 25 30 35 40 60 80 100 °C 

Engines & Generators 

97 



INDEX 
AC Terminal Connections (12 Stud) ........... 85 
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Coolant Pump ........................... .33 
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Generator-BT 

Introduction ........................... 76 
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Resistance Values ...................... 86 
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Troubleshooting Chart ...................... 79 
Troubleshooting-Actuator ................... 93 
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3 Phase Schematic ...................... 87 
Bridge Rectifier ......................... 80 
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Exciter Rotor Field ...................... 83 
Main Stator Windings .................... 82 
Voltage Hertz Adjusting .................. 84 
Voltage Regulator ....................... 88 
Glow Plug Testing . . . . . ................. .41 

Governor ............................. 91-92 
Heat Exchanger . . . . . . . . . . . . . . . ........... .35 
Idle Speed Adjustment ..................... 53 
Injection Pump ........................ .36-37 
Injection Tinting ......................... .39 
Injectors Fuel ........................... .40 
Inspection ............................ 16-34 
Introduction .............................. 4 
Mando Alternator Service ................... 64 
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Oil Pressure .............................. 52 
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1l.5 Kw & 12.6 Kw BTD ................ 74B 
12.5 Kw BTDB ...................... 74-75 
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Standard Hardware ........................ 95 
Starter Motor ............................ .42 
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Testing For Overhaul . . . . . . . . . . . . . . . . . . . . . . .18 
Testing Oil Pressure ....................... 50 
Tools-Engine ............................. 56 
Torque Specifications ...................... 57 
Transntission . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
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Valve Clearance Adjustment ................. 49 
Generator ...............................71 
Voltage Regulator ......................... 88 
Water Pump-Coolant ...................... .33 
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