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WTA GENERATORS • SINGLE AND THREE PHASE 
INTRODUCTION 
The WTA generator is a brushless, self-excited type requiring 
only driving force. 

One pennanent magnet in the six pole exciter stator is 
responsible for the self-exciting feature of the alternator. Its 
magnetic field causes a voltage to be induced into the associ­
ated exciter rotor coils during rotation. This AC voltage is full 
wave rectified and applied to the main rotating field coil. The 
resulting electro-magnetic field induces an alternating voltage 
into the associated main stator coils and a resulting current 
will flow to the output terminals. 

Simultaneously, an auxiliary coil on the main stator generates 
an AC voltage which is full wave rectified and employed as a 
source of supply for the remaining five electro-magnetic 
poles on the exciter stator. The voltage regulator controls the 
current to these poles, regulating the voltage generated. 

Installation 
1. The generator air intake and exhaust airways must be 

kept free of obstructions. If the flow of cooling intake air 
or heated exhaust air is inhibited, eventual generator over­
heating and subsequent failure of the generator may 
occur. 

2. Care should be exercised when installing the electrical 
connections to the generator output, to avoid damaging 
the voltage regulating circuits found in the control box. 
Refer to the generator control diagrams. 

Operation 
1. Do not exceed the maximum generator shaft speed of 

2200 rpm as pennanent generator damage may result. 

2. If there are unusual noises from the generator at any time· 
during its operation, shut it down and check for internal 
mechanical wear and/or damage. 

3. For the protection of line frequency sensitive loads that 
may be connected to the generator, only operate at a gen­
erator shaft speed of 1800 rpm (60 Hz). 

These generators are classified as drip proof. The air intake 
and outlets are covered with an expanded metal screen to 
protect against the ingestion of airborne litter. Do not operate 
the generator without these screens in place. 

Output Voltage Adjustment 
There are no setup adjustments for the generator. However, if 
the value of the output voltage is inconsistent with given spe­
cific requirements, it may be adjusted over a narrow ±5% 
range and will not nonnally require readjustment. 

To adjust the output voltage, remove the cover from the con­
trol box and locate the voltage setting control. Using an insu­
lated tool, operate this control to obtain the desired output 
voltage. Right hand rotation of this control increases the out­
put voltage. 

VOLTAGE ADJUSTMENT 

CMIOO 

-D- o-ceJ-
1-1 -Ir 

VOLTAGE REGULATOR BOARDS 

A WARNING: Terminals and components carrying line 
voltage may be exposed within the control box and volt­
age regulating circuits when the generator is operating. 
Therefore the use of non-conducting tools is essential 
for safety reasons. Only qualified electricians or persons 
thoroughly familiar with electrical equipment should 
attempt this adjustment. 

The generator is virtually maintenance free. Periodic 
inspection is suggested to assure the generator airways 
do not become obstructed. 
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WTA GENERATOR TROUBLESHOOTING 
DESCRIPTION 
The following text is designed to give insight into problems 
which may be encountered with the WESTERBEKE WTA 
brushless generators. Owing to the simplicity of the equip­
ment and controls, troubleshooting is relatively easy, once the 
relationship between cause and effect is understood. 

Keep in mind that basic fundamental knowledge of electricity 
is required for this troubleshooting and always remember that 
lethal voltages are present in the circuitry and therefore 
extreme caution is essential when working on or trouble­
shooting a generator. 

Only a few basic tools are necessary for diagnosis and repair. 
These are hand tools: an amp probe 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 repair, get as clear an explanation of the 
problem as possible, preferably from an individual witness­
ing the problem. In some cases, this may bring to light a 
problem which is related to the method of operation rather 
than equipment fault. 

INSTALL THE RECTIFIER USING 
HEATSINK COMPOUND (DC #340 
OR EQUIVALENT). TIGHTEN TO 
A TORQUE OF 30 INCH POUNDS. 
BEND THE TERMINAL TO CLEAR 
THE GENERATOR HOUSING 
NEEDED. 

THE RECTIFIER OUTPUT LEAD 
HAS A TWIN SOLID MAGNET 
WIRE AND TAN COLORED 
INSULATION SLEEVE AND 
SHOWS A LOW ELECTRICAL 
RESISTANCE WHEN MEASURED 
TO THE SHAFT. 

Bring basic repair parts with you on the initial trip to the 
problem equipment such as a regulator board, housing diode 
and bridge rectifier so that, if the problem should be found in 
one of these easily replaceable parts, the problem can be 
remedied early and efficiently. 

Should a situation arise where the generator fails to operate 
properly and all mechanical conditions are found to be satis­
factory, refer to ELECTRICAL FAULT ANALYSIS. 

Replacing the Shaft Mounted Rectifier 
1. Remove the hole cover on top of the anti-drive end of the 

generator. 

2. Crank the engine until the rectifier comes into view and 
lock it to prevent the engine from turning the shaft. 

3. Unsolder the four wires from the rectifier. 

4. Remove the rectifier by unscrewing in a counter-clock­
wise direction then follow the testing and replacement 
procedures described in GENERATOR DISASSEMBLY. 

5. Replace or reinstall the rectifier by reversing the above 
procedures. 

RECTIFIER ACCESS HOLE 

RED SPOT 
LJ----:::::~-- (RECTIFIER OUTPUT 

TERMINAL) 

rvvl WESTERBEKE 
I Engines & Generators 

75 



WTA GENERATOR TROUBLESHOOTING 
Check for Overload 
1. Check the generator data plate and load the generator per 

the data plate. Monitor the load with an amprobe clipped 
to output leads of the generator 

2. If an amprobe isn't available, the generator load can be 
checked for possible overload with a voltage regulator 
board/field saturation check. 

C3 
3 

4 

R15~~R17 
OR14--=c::::J-O ~W' R1~ 

CR4--::o- P2 5 
~ W 

c~~ W4 

@\5@>R19 0 

: tl~~~~~~ 
CAS--- ~ ~ -aD-Y ~ 
~-=- -aD-

R~ R1D P1 0 

'- ~ 

~ 
"POINT A ".",c=- + 

'--1,-----,-1- r;'\ 0 VOLTAGE ADJ. 0 

NOTE: F3 and F4 are tied together with the butt 
connector in a harness from the generator to the control 
panel. Al and A2 are accessible only at diodes located in 
the generator housing. F1 black is a #16 wire connected 
to a ground stud. #3 white is a #16 wire which originates 
at the regulator plug and connects to the ground stud. 

Field voltage, supplied to the exciter field via the voltage reg­
ulator, will always be greater in an overload condition than in 
nonnal operating conditions. When only a small difference or 
no difference between the auxiliary voltage (pin #2) and the 
exciter field voltage (pin #1 ) is found, it could be an indica­
tion of a generator overload. (On a fully loaded generator, 
nonnal auxiliary voltage is between 27-29 volts DC and nor­
mal exciter field voltage is between 15-20 volts DC.) 

The DC voltage measurements being discussed here are the 
simplest indication (although not completely accurate) that a 
low level power factor overload (motor load) is present. The 
low power factor (motor load) portion of the load is not felt 
by the engine and is indicated only partially in output current, 
but is indicated clearly and relative to rotor current by mea­
suring the exciter field voltage. 

1 STEPONE: 
Measure the auxiliary voltage of the loaded alternator. 
Place the plus of the meter (DC scale 50 volts) to the gen­
erator case or common ground stud and the negative to 
point ''A'' on the regulator board (refer to the illustrations) 
or Pin #2 of the generator/regulator plug. This voltage 
(DC) at rated full-load should be approximately 27-29 
volts. 

STEP TWO: 

.--+-n-----L_ '--'1 0) lZ!Y,;?:@ 
'_____ ©\J (COURSE) 

~==~----------~~ 

Measure the field voltage of the loaded alternator. Check 
the voltage between the plus lead, remaining as ground 
on the generator case, or the common ground stud and 
place the negative lead on one of the screws Point B hold­
ing Q3 or Q4 to the heatsink on the regulator board, or 
Pin #1 of the generator/regulator plug. This voltage (DC) 
should read between 17-20 volts DC at full rated load on 
the generator. 

EARLY MODEL REGULATOR BOARD CURRENT REGULATOR BOARD 

With the generator loaded and displaying low voltage 
symptoms, check the DC voltage present in the field cir­
cuit for a possible indication of generator overload when 
an amprobe or ampmeter for the system is not available 
or suspect for inaccuracy. 

I For a better understanding of this check, refer also to the . 
generator internal schematic. 

NOTE: If removal of the load corrects the voltage prob­
lem, an overload or a problem in the load is likely to be 
the problem. 

MEASURING POINTS 
. FOR AUXILUARY VOLTAGE (OC) 

INTERNAL WIRING SCHEMATIC 

13\1 

T41tc-11---
I 
L ____ J 

MAIN STATOR 

i-EXCITER ROTOR - l r r:J~-_-_"~1 +-r--T, PERMANENT MAGNET 

I I I r-:-----,----i-:;4- -- 3 

I I I MEASURING POINTS 
I 'I - ~ GROUND EXCITER FIELD VOLTAGE (DC) 

~-'-...;.--' - I TO CASE I 
~~~:~ 'I I . 

I I : -1 J BUTT CONNECTOR 

l , I I 
L ___ ~ ____ J l,t--~_J 

EXCITER STATOR 
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WTA GENERATOR TROUBLESHOOTING 
NOTE: Voltage adjustment potentiometer(s) are located on the 
early and present regulator boards. Refer to the diagram for 
locations. These potentiometers allow for a no-load voltage 
adjustment for the rated voltage (A e) of the generator 
120/240 (60 Hertz). The potentiometer adjusters should be 
used to adjust to these exact voltages. The regulator board 
should maintain this voltage within ±2% from no-load to 
full-load. 

Check for under-speed condition at a full rated load. The 
injection pump governor should maintain engine rpm and 
generator frequency to ± 2%. Should the frequency drop as 
the load is being applied, this may be an indication of conta­
minated or poor quality fuel, clogged filters, air or faulty 
injection pump governor. Check system as needed. Running 
at less than rated speed can damage electrical loads. 

Check for an unbalanced load being taken off the generator 
output leads. No-load being taken off the "sensed"lead Tl, 
with the "unsensed" T4 line loaded, would show as a low 
voltage on the loaded "un sensed" line T4. 

NOTE: Generator output voltage is "sensed" off output lead 
T1 through Pin #4 on the generator/regulator plug to ground. 
The regulator senses 120 volts only. 

If no problems are found to this point, disconnect the load 
from the generator and measure the residual voltage output of 
the generator. This is best done right at the output lead at the 
generator. Try to insure that no load is on the generator. Any 
circuit breaker or ship to shore switch between the generator 
and load must be open. 
Auxiliary Voltages (Regulator board plugged in) 
Model No-Load 
WfA-15 Measured between Aux diodes 

Measured Aux Diode to ground 

CONTROL PANEL 

Full-Load 
39.a VAC 40.5 VAC 
26.5 VDC 27.5 VDC 

Restart the unit and check for balanced voltages off all main 
output leads Tl - T2 and T3 - T4 (120 volts AC for each 
pair). Unbalanced voltages indicate a problem within the 
main stator output leads or connections. Check resistance 
values and tighten connections as needed. 

Residual Voltage Measurement 
This refers to the measurement of auxiliary and main output 
voltages while the generator is operating with the regulator 
disconnected, and is under the influence of its internal perma­
nent magnets only. Comparison of residual voltages to the 
voltages attained while flashing the exciter field (see FLASH­
ING THE FIELD) can give valuable insight in troubleshoot­
ing a defective generator. 

Main output residual voltages are best measured as individual 
groups of coils (Tl and T2) (T3 and T4) - the 120 volt leads. 
This avoids the possibility of mistaking an open coil as no 
output for both groups. 

1. With the generator stopped, unplug the regulator board 
and expose the two generator output lines (Tl and T4) so 
that measurements can be read from them. 
Start the generator and measure the AC voltage found 
between leads Tl - T2 and T3 - T4. This should be 25 -
35 volts AC between each of these two pairs of leads with 
no load on the generator. 

2. Measure auxiliary voltage next. Measure DC voltage 
between Pin #2 (generator/regulator plug) and the ground. 
This voltage should be between 5 - 6 volts DC (no-load 
on the generator). If access to the diodes in the generator 
housing is available, measure directly at each diode to the 
generator case (ground). Measure the AC voltage across 
the diodes (AI and A2). This should be 10 - 12 volts AC. 

(!5'OOE 
VOLTAGE REGULATOR BOARDS 
SHOWN WIRED FOR 
120/240 VOLT OUTPUT. 



WTA GENERATOR TROUBLESHOOTING: i ~~r~jpt3Sr,'II'''W I ~ 
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MAIN STATOR 

Moderately Low Voltage (50-70 Volts) 
Main stator residual voltage check indicates a moderately 
low voltage: 50 - 70 volts AC measured between T1 - T4 or 
25 - 35 volts AC measured between T1 - T2 and T3 - T4. 

1. This indicates that a fault is preventing the energizing of 
the stationary exciter field and that only the permanent 
magnets in the stationary exciter field are having an effect 
on voltage output from the generator's rotating parts. 

NOTE: F3 and F4 are tied together with a butt connector 
in harness from the generator to the control panel. A1 
and A2 are accessible only at the diodes located in the 
generator housing. F1 black is a #16 wire connected to 
the ground stud. #3 is a white #16 wire from the regulator 
plug connected to the ground stud. 

2. Check continuity and resistance of the field windings 
between FI and F2 in the exciter stator. This resistance 
check is best made between the .heatsink on the voltage 
regulator board and the alternator's common ground stud 
in the control box (e&rly models). This check takes into 
consideration all connections within the stationary field 
circuit of the exciter stator. Total resistance is 5-6 ohm. 
Should an open be found (infinite resistance), refer to the 
generator internal schematic to check further and locate 
the open. Should less than 5 ohm be measured, indicating 
a short or partial short to ground, unplug the regulator and 
measure between Pin #1 of the generator plug and the 
common ground stud. If low ohms are still measured, lift 
the FI ground connection from the common ground stud 
isolating the exciter field coil windings of the generator. If 
low ohms are still measured, the windings are shorted to 
the generator case. Refer to the internal generator 
schematic to determine which pair of windings is shorted 
to ground. Some shorts are undetectable with a YOM or 
DMM. In some cases, a winding repair shop may have to 
be consulted for insulation testing. 

3. If the stationary field windings (FI - F3 and F2 - F4) are 
found to be OK, the problem could be in the auxiliary cir­
cuit supplying DC power to the voltage regulator through 
Pin #2 of the generator/regulator plug. Check the resis­
tance of the diodes in this circuit by placing an ohmmeter 
between the negative side of the large capacitor on the 
regulator board Pin #2 and the case of the generator. 
Resistance should be 8.5 ohm in one direction and, with 
reversing the ohmmeter leads, infinite in the other. 

EXCITER STATOR 

NOTE: This check does not draw reference to the possibil­
ity of one diode being open (these diodes are in parallel), 
therefore, if this check does not show any problems, it is 
best to check the diodes individually with their leads 
unsoldered. 

If continuity is indicated both ways or not at all, you 
should check the diodes individually by unsoldering the 
lead Al and A2 at the diodes. Also check the resistance 
values of the auxiliary coil windings. (AI & A2, 
A2 &A3,AI &A3). 

NOTE: A chart of complete resistance values for the WTA 
15 kW, 20 kW, and 25 kW generators, both early and late 
models, is found at the end of this text. Check the resis­
tance of these auxiliary coil windings by placing your 
ohmmeter leads between Points (A1 & A2), (A2 & A3) 
and(A1 &A3). 

Two diodes (#32609) are pressed into the alternator hous­
ing behind the cover on later models and behind the regu­
lator/output box on early models located on the left-hand 
side (generator viewed from the rear). These diodes rec­
tify AC power from an auxiliary single phase winding 
within the main stator to supply DC power through Pin 
#2 on the generator/regulator plug to the regulator board 
for the field windings of the stationary exciter stator. 

NOTE: Early model generators had the regulator board 
and output leads located in a box in place of the cover 
shown. 

The diodes are pressed into the generator housing to 
achieve good electrical contact. in replacing them, the 
diode should be driven out with a suitable drift and the 
diode replaced with the aid of a deep well socket that will 
catch the outside edge of the diode. A C-clamp should be 
used to press it into the generator housing and to aid in 
maintaining good alignment and diode contact with the 
housing. 

4. If both the auxiliary coil and exciter field winding's cir­
cuits check O.K. but the alternator's output voltage is still 
low, flashing the field is recommended. This is outlined in 
FIELD FLASHING. 
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WTA GENERATOR TROUBLESHOOTING 
Main Output Voltage Is Extremely Low 
Less than 50 volts AC (Tl-T 4) or 25 volts AC (Tl-T2 and 
T3-T4) 

1. This could be the result of very weak or loose permanent 
magnets in the stationary exciter stator. These can be 
viewed and checked with the aid of a steel screw driver 
through the access hole in the rear of the generator hous­
ing. The stator exciter has six poles, one of which is a 
permanent magnet. 

2. Field flashing can rectify a weak magnet. Loose or dis­
lodged magnets will have a tendency to fall onto the 
rotating exciter and short out its windings as it wears on 
the exciter rotor surface. Magnets can be weakened either 
by opening the field circuit while the unit is operating or 
by prolonged storage. Weakened magnets should charge 
themselves sufficiently under normal operation to prevent 
future needs for flashing. 

3. Check the voltage regulator visually including the plug 
connection. Look for any burned components, foil strips 
or dislodged parts. 

4. Record auxiliary DC voltage and main output line voltage 
before field flashing with the generator running. DC aux­
iliary voltage should be measured from Pin #2 at the gen­
erator/regulator plug and the common ground stud. Main 
output voltage AC should be measured from each hot line 
to neutral Tl & T2 and T3 & T4. This is to avoid measur­
ing an open main stator coil as having no voltage. 

Field Flashing 
Apply 12 VDC to the stationary exciter stator windings. This 
is done by connecting the DC battery negative to the heatsink 
of the regulator board and the positive DC connection to the 
generator case. These connections need only be made for a 
few seconds while the generator is running for field flashing. 

A WARNING: The DC battery used for field 
flashing must be completely independent from the gen­
erator's DC starting battery to prevent a short 
circuit in the regulator board from damaging it. 

During flashing using 12 volts DC, AC output voltage from 
each line to neutral should peak at 140 - 150 volts. When 
flashing voltage is removed, it should drop back to 120 volts 
as the regulator board maintains to generator output. If volt­
age is maintained by the board, all is well, except that the 
permanent magnets are weak, voltage adjustment with the 
potentiometers may be needed to finally adjust the AC volt­
age to 120 volts. 
Apply load several times and allow the unit to run loaded for 
some time. Shut the unit down and restart to assure proper 
start-up in the future. 
Refer to the TROUBLESHOOTING CHART for comparison 
to actual results if normal operation is not restored. 

Symptoms Experienced While Field Flashing 
AUXILIARY MAIN LINE PROBABLE CAUSE 
VOLTAGE VOLTAGE AND ITEMS TO CHECK 
INCREASE INCREASE 

NO 

YES 

NO 
YES 

(PARTIAL) 

YES 

YES 

YES 

NO 

NO 
YES 

(PARTIAL) 

YES 

YES 

Auxiliary winding circuit problem. Check 
diodes and winding resistances. Normal 
auxiliary voltage should be approximately 
1/4 line to neutral voltage in DC. 
If all lines are same, check for short circuit or 
all lines open. If only some lines are affected, 
check for open or shorted coils. 
Check stationary exciter for open or short. 
If O.K., check all rotating components 
(Resistance or exciter and main rotor bridge 
rectifier current test of main rotor). 
If voltages drop after flashing is removed, 
voltage regulator needs replacement. 
If normal operation is restored, permanent 
magnets have been weakened. 
Normal operation should restore charge. 

NOTE: A 9 volt power source capable of 2 amps applied to 
the field is sufficient to duplicate a normal generator output 
voltage at no-load. If output voltage increase is only partial, 
this would indicate a problem. 
Refer to bridge rectifier test procedures and main rotor test 
procedures. 

Checking Exciter Rotor Resistance 
This can be done with the bridge rectifier still connected. 
Measure the resistance of the exciter rotor windings with an 
ohmmeter measuring between points 1 & 2, 2 & 3, and 3 & 
1 (0.7 - 0.8 ohm). If 0 ohm (short) or infinite (open) exist in 
the windings, unsolder the leads from the bridge rectifier 
connections and check the windings individually. 

The DC connection to the rotating field identified by the red 
dot on the winding and the two solid wires connected to it. 
(This unit is with a stationary armature. Brush type units 
have a rotating armature.) 

CHECKING 
EXCITER 
ROTOR 
RESISTANCE 

1 
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WTA GENERATOR TROUBLESHOOTING 
Checking the Main Rotor Winding Resistance 
With an ohmmeter Rxl scale, place the plus ( + ) lead on the 
connection to the DC output connection on the bridge recti­
fier (red dot) point #4 and the negative (-) lead to the rotor 
shaft or rotor ground terminal when accessible. (3:0 - 3.2 
ohm should be read.) Please bear in mind that a shorted 
bridge rectifier can influence this reading. 

If any variation in the above readings are found, isolate the 
rotor windings by unsoldering the DC lead from the rectifier 
and lifting the ground lead from the shaft, if accessible, and 
measure the resistance with the rectifier removed from the 
circuit. If ground connection to shaft (early models) is not 
accessible, measure resistance from DC lead to shaft. With 
the ground lead disconnected from the shaft, there should be 
no continuity to the shaft from these windings. 

GENERATOR 
HOUSING 

Checking Main Rotor Windings For A Short 
With Outer Generator Housing Removed 
Make this check by disconnecting the two main rotor wind­
ing leads (DC leads off the bridge rectifier and the ground 
lead from the rotor shaft) and attach a 24 volt DC source 
across these leads ([ +] to the DC lead and [-] to the ground 
lead off the shaft). This will create a magnetic field in the 
windings of the main rotor. Pass a long metal scale or hack­
saw blade around the armature outer surface and observe for 
an obvious difference in the magnetic strength that may indi­
cate a shorted area. Allow the DC voltage passing through 
the armature windings to heat the windings until they 
become uncomfortable to the touch, then remove the DC 
source and measure the resistance of the windings again. If 
some of the poles in the armature showed a noticeable weak­
ness and the resistance measured hot is much lower than the 
cold measurement, the main rotor most likely has shorted 
windings. Note that this is intended only as a final check to 
confirm suspicions of a rotor winding defect. 

NOTE: The possibility of thermal damage from the 24 volt DC 
battery does exist if not monitored and controlled during the 
test. 

GROUND FROM 
MAIN ROTOR 
WINDINGS 

Bridge Rectifier Test Procedures 
In order to test the rectifier without removing it from the cir­
cuit, the main rotor DC connection must be completely 
removed either at the ground connection to the main rotor 
shaft (late model units) or from the soldered DC output con­
nection on the bridge rectifier (marked with a red dot). 

Test the rectifier with an ohmmeter set on low scale Rxl as 
follows (refer to the illustration). Readings are taken using a 
Simpson Meter #260 analog. 

1. Connect the [+] lead of the ohmmeter to the DC lead of 
the rectifier (red dot) and with the negative lead, contact 
points 1,2,3, and 4. No deflection of the meter should 
occur. 

2. Reverse the connections and with the ( + ) lead, contact 
points 1,2,,3, and 4. Half to three-quarter scale deflection 
of the meter needle should occur. 
Points 1,2,3 (8 - 9 ohm) 
Point 4 (30 - 40 ohm) 
Readings are approximate and may vary with meter. 
If readings between points I, 2, and 3 vary, the bridge 
rectifier should be removed, tested independently and 
then resistance between the three rotor rectifier leads 
should be checked for similarity. 

BRIDGE RECTIFIER 
(EARLY MODEL) 

3 

RED DOT 
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WTA 50HZ/60Hz SERIES SCHEMATICS 
r- --, 
I EXCITER I 
, STATOR : :: J ~IN ST~;-l i ~ ~R~~E I: EX-CITER-Rar; : 

I T7J 1/ II ' II 
I Tl 'tll T8 I I II I I 
I 10 TS II II II 

Fl 

/ N 9 ~II 'I ~--j.-:...L.II II 
I ~ -- I I " II 1 I F I 
1_ _ _ __ ILL. ..... __ 1:=' __ -__ ' ~_-~ 

LMAIN ROTOR -=-,- - --­ ,------ - - - - --1 

I 
I 
I 
I 

SPEED 
INDICATOR 

METER 

1 FIELD POWER 1 

~ I 
)----1 2 INPUT POWER 0 AND 

I 
I 
I 
I 

SPEED 
SENSING MODULE ~U_~----JC~===--__ -I 3 GROUND 

I 
1_ _ OPTIONAL __ J 

L----+---------i 4 SENSING 
AAE VOLTAGE REGULATOR 

1 __ ~R308 ____ _ 

:: J MAIN ST~OR 1 i llh~E~ :EXCITER-;arOR : r~: 

T7 J 1/ ,I I 
TlO 

I I I 
II I I , I T9 

I~ 
I f3 
1_-

3 4 

INPUT POWER 

El 

I 1 I F2 I 
, I I I 1:= ____ '-_ 

E3 F+ 

SENSING 

- I 500 Ohm 120 VAC 2.SA VOLTAGE 

FIELD POWER I 
2.SA AT 63VDC: I 
MAX. CONT. 

I BASLER KR4F VOLTAGE REGULATOR 
I I -1-- ________ _ 

<8) --
____ ----1 
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WTA GENERATOR TROUBLESHOOTING 
Replacing the Bridge Rectifier 
To replace the early single style rectifier, use the dual rectifier 
assembly #035301 as shown below. 

r::Jb,....,.,---- BLACK DDT (NEGATIVE DIODE) 
PART #037210 

The single style three phase full wave Bridge Rectifier has 
been obsoleted by two separate and different low power recti­
fiers in one assembly. See ROTATING BRIDGE RECTIFIER .. 

ROTATING FIELD 
CONNECTION 

Fluctuating Voltage 
Voltage fluctuation can be caused usually by one of these 
problems: 

1. Check for an overload condition. Check load with the 
amprobe off each lead. Measure the exciter field as 
shown in Section A (low voltage). If the alternator is 
being operated in an overloaded condition and the voltage 
regulator is operating at its maximum capacity to try and 
maintain AC Voltage output, the variations in the engine's 
speed, (in some cases the engine horsepower output can 
no longer support the overload demands on the generator) 
as it goes through its power cycles, will be observed as a 
voltage variation with a regular characteristic and can be 
very visible when lights are part of the load. This type of 
overload condition must be corrected; otherwise genera­
tor damage will result. 

2. A defective voltage regulator can also cause output volt­
age to fluctuate. This can be checked by replacing the 
voltage regulator with a DC power source to excite the 
field (9 volts DC). This DC voltage applied to the exciter 
field (generator plug #1 pin [+] and the common ground 
stud [-]) should produce 120 volts AC output from each 
lead T1 and T4 under no-load conditions. Replacing the 
voltage regulator board will accomplish the same. 

2 STRAND WHITE 3. Voltage fluctuation can also be the result of loose electri­
cal connections or electrical shorts. A thorough check of 
all connections and component resistances can often find 
the cause of this problem once the possibility of a defec­
tive voltage regulator is eliminated. Voltage fluctuation 
with engine rpm variations (cycles) and no overload con­
dition can be the result of inadequate fuel delivery to the 
engine, clogged fuel filters, air in the fuel system, poor 
fuel quality, injectors misfiring or a faulty injection pump. 

THIS ASSEMBLY REPLACES 
THE EARLY MODEL SINGLE 
RECTIFIER 

L WIRE 

NOTE: Solder one of the auxiliary winding leads to each of 
the three separate interconnect wires between the three ter­
minals of the two rectifiers. 

Special Considerations for Low Voltage Problems 
1. Voltage drops under load but corrects when load is 

removed. This symptom could be caused by an overload 
condition (check load with amprobe, field saturation 
check, shorts in generator components or electrical shorts 
in or to the load). Check resistance of windings in genera­
tor components. 

2. Voltage drops under load and stays low when the load 
is removed but normal voltage is restored when the 
generator is cool. This symptom would indicate a high 
probability of a heat-sensitive short. Cold and hot resis­
tances should be checked for all components, concentrat­
ing on the main rotor windings since these are susceptible 
to heat damage from overloadings. 

:High Voltage 130 Volts + 
1. This is most likely to be a voltage regulator related prob­

lem. If sensing voltage is not present at Pin #4 of the volt­
age regulator (this senses AC voltage from Tl), the 
voltage regulator will attempt to bring up the voltage by 
going into full power operation. Consequently, the line 
voltage will increase without the voltage regulator sens­
ing it. Check the sensing circuit for an open and correct 
as needed. 

2. If sensing voltage (120 volts AC) is present at Pin #4 of 
the voltage regulator and this is the same as found on 
output lead Tl, the voltage regulator is most likely 
defective and should be replaced. 
As a precautionary step to prevent installing a new volt­
age regulator board into a defect-causing environment, it 
is wise to check that the auxiliary circuit diodes found 
pressed in the generator housing are OK and that the aux­
iliary residual voltage (10 - 12 volts AC across these 
diodes) is present when the generator is running with the 
voltage regulator unplugged. 

3. Incorrectly isolating neutral from ground. 
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ROTATING BRIDGE RECTIFIER 
The Rotating Bridge Rectifier uses a tandem assembly of two 
low power half wave components, these components are 
mounted 1800 apart on the rotor shaft assembly. 

Available as a field service kit, the Rotating Bridge Rectifier 
consists of two rectifiers that are mounted and prewired, no 
drilling or remilling is necessary. 

The rotating bridge rectifier kit is a replacement for the 
R6245 three phase full wave bridge rectifier used in all 
1800 rpm Generators. 

Test Procedure 
1. 
2. 

3. 

Disconnect either rotating field connection. 

With or without the exciter connected, test each semi 
conductor by measuring from the marked terminal to: 
the other three terminals on the same device. 

Polarity will be indicated as forward on one devise, 
reverse on the other. RED DOT 1--- -- -- /(POSITIVE) 

ROTATING FIELD 
I 

I 

I \ 1 ________ • 

BLACK DOT 
(NEGATIVE) 
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WTA GENERATOR TROUBLESHOOTING 
Voltage Regulator Troubleshooting 
The voltage regulator can be bench checked only for proper 
operation. Without elaborate equipment, the actual detailed 
defects possible in a voltage regulator cannot be accurately 
diagnosed. A simple "Go-No Go" tester schematic for func­
tion testing follows. 

The easiest and most accurate method would be to check the 
voltage regulator on an generator known to be operating 
properly. Some possible defects and symptoms follow. 

1. EARLY MODEL REGULATOR BOARD: 

a. HIGH OUTPUT VOLTAGE can be caused by: 
1. Misadjusted Potentiometer. 
2. Defective transformer TI. 
3. Shorted Q3 and/or Q4. 
4. Open RI, R2, VRI, R4. 
5. Open QI, Q2. 
6. No connection pin #4. 

Check for line voltage at circuit board. 

h. LOW OUTPUT VOLTAGE can be caused by: 
1. Misadjusted potentiometer. 
2. Shorted Q 1, Q2. 
3. Open Q3, Q4, DI, R6. 
4. No Connection Pins 1,2, or 3. 

C3 
1,-__ -43 

4 

CD 

~ (0 1~-_~=1 )0) 
EARLY MODEL REGULATOR BOARD 

2. LATE MODEL REGULATOR BOARD: 

a. HIGH OUTPUT VOLTAGE: 
1. Misadjusted Pl. 
2. No Connection to pin #4. 
3. Shorted Q2, Q3, Q4, Q5. 
4. Any open component from T1 to ICl. 

(lower part of circuit diagram) 

h. LOW OUTPUT VOLTAGE: 
1. Misadjusted Pl. 
2. No connection to pins 1,2, or 3. 
3. Open Q2, Q3, Q4, Q5. 
4. Defective ICl. 
5. Defective C5 

c. FLUCTUATING VOLTAGE 
(not due to generator saturation): 
1. CI defective. 
2. ICI defective. 
3. QI defective. 

VOLTAGE ADJUSTMENT 
(FINE) 

C5 

= 

VOLTAGE ADJ. 
(COURSE) 

0 

CURRENT REGULATOR BOARD 
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WTA GENERATOR TROUBLESHOOTING 
RESISTANCE VALUES 
Single Phase Electrical Resistances for 15kW WTA Generators 
Model Main Stator Aux. Coils Exc.Stator Main Main 
WTA T1-T2 T3-T4 A1-A2 A2-A3 A1-A3 FH3 F2-F4 Rotor Rotor 

15 & 20 0.05 0.05 0.15 0.09 0.09 2.0 3.0 3.2* 0.7* 
15,20,25 0.04 0.04 0.14 0.08 0.08 2.3 3.4 3.0* 0.8* 
(Refer to GENERATOR SCHEMATIC) 
(Values are in Ohms) 

NOTE: These values represent measurements taken with leads 
connected to the bridge rectifier. Measurements for the main 
rotor are taken from the red dot terminal on the rectifier to 
the ground. Exciter measurements can be taken from the ter­
minal. Refer to the preceding pages for rectifier testing. 

1. This chart is intended for reference use only, as a ten per­
cent tolerance on these figures is cornmon. Comparison 
of ratios of actual readings to the above figures is often a 
more accurate method of troubleshooting. 

2. If any abnormal variations cannot be isolated and symp­
toms are still evident, contact your WESTERBEKE dis­
tributor. 

3. Early model WTA generators can be distinguished from 
later model WTA generators when checking resistance 
values by removing one of the screens from the generator 
exhaust fan area and visually looking squarely into the 
generator. On early model WTA no windings will be visi­
ble extending beyond the opening exposed when this 
screen is removed. Later model WTA generators will 
have about 112 to 5/8 inches of windings visible in the 
opening as shown. 

r - -~ DIODES MOUNTED 

EARLY MODEL 
WTA GENERATORS 

I (NO WINDINGS 

I 

LATER MODEL 
WTA GENERATOR 
(WINDINGS VISIBLE) 

SINGLE PHASE GENERATOR 
T1 120-240 V 120 V 
~L1 T1 L1 
T2 

T2 
~ 

~'N ,\7'" --N 

T3 ~'FRAME 
'FRAME 

~L2 ~ 
4 wire 3 phase alternator frame'ir---< N T1 T2 

factory connected for: 120/208, 
277/480 or 346/600 volts. 

N L1 L2 

GENERATOR CONNECTION DIAGRAM 

: ~1 :~: HOUSING 

1 ~I ~--------------------------------------1---2 

I A2 r---------------------------------------------~+_--4 

T3 

L3 

¥~~~~~....... IS1 MAIN ROTOR r-- - - - -l ~ -- --, , - r --If'r - - - - I 1 EXCITER ROTOR C~ I 
----~PERMANENT MAGNET 

T1 I I EB I I I I ,...--F1_-r--;--+-_3 

: II I ill I I 
T2 1 1 ","----;-1 -;1,---' I I G R 0 UNO I I 'I ...- I I TO CASE 

,- IIII I III~ 
T3~ I I I 1 I i BUTT CONNECTION 

T4~ 1 I 1 I 1 I I F4 I 
I I lei /1 
L ____ J L_J L_~ ___ J I J I F2 I 

MAIN STATOR TO ROTOR SHAFT L ___ "'- _ _ _ _ lj ____ J 
EXCITER STATOR 

INTERNAL WIRING SCHEMATIC 
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WTA GENERATOR ELECTRICAL FAULT ANALYSIS 
An understanding of the generator's operation may be useful 
before attempting to analyze an electrical failure. Refer to 
INTRODUCTION, ADJUSTMENT and OPERATION in the 

beginning of the WTA GENERATOR SECTION. Also refer to 
the ELECTRICAL DIAGRAMS and SCHEMATICS in this 
manual. 

PROBLEM PROBABLE CAUSE VERIFICATION/REMEDY 

Mechanical Noise 1. Defective bearing. 1. Replace bearing. 

2. Worn bearing. 2. Replace bearing. 

3. Loose or rnisaligned coupling. 3. Align and/or tighten. 

4. Foreign objects within. 4. Remove and check further for possible damage. 

No Output 1. Short or open circuits in any stator, 1. Contact WESTERBEKE if repair is beyond local facilities. 
rotor coil or associated leads. Check grounding lead and terminal on shaft behind main 

rotor coil. 

2. Defective bridge rectifier on shaft. 2. Replace if faulty and check further for cause. 

3. Faulty voltage regulating circuit. 3. Repair or replace if faulty and check further for cause. 

High Voltage Output 1. Misadjusted output voltage control. 1. Set output voltage to desired value. 
CAUTION: Some components carry live voltage and the use 
of insulated tools is recommended. 

2. Wire T2 (120/240V), T6 (120/208) 2. Clean and remake this ground connection. 
or T12 (120/416 - 140/240) ungrounded. 

3. Faulty voltage regulating circuit. 3. Repair or replace if faulty and check further for cause. 

Low Output Voltage 1. Misadjusted output voltage control. 1. Set the output voltage to the desired value. 
CAUTION: Some components carry live voltage and the use 
of insulated tools is recommended. 

2. High line loss if the voltage is low only at load. 2. Increase the size of the wiring leading to the load as 
required. Load wires should not run hot at continuous full 
load if properly sized. Do not run a greater length of wire 
than required as losses increase with distance. If wire is cor-
rectly sized and run is not too long, check for poor connec-
tions and/or partly broken wires that may be indicated by hot 
spots in the wire or at terminals of switches, etc. 

3. Partially shorted main rotor field coil. 3. Contact your WESTERBEKE Dealer if repair is beyond local 
facilities. 

4. Electrical overload and/or poor 4. The total load at the prescribed power fact (see identification 
power factor connected to alternator. plate on generator) should not be exceeded. 

5. Alternator shaft rpm too low. 5. Check engine speed. 

6. Faulty voltage regulating circuit. 6. Repair or replace if faulty and check further for cause. 

Unstable Output Voltage 1. Irregular engine speed. 1. Check the engine and loads for transient operation and/or 
overloads. 

2. Loose electrical connections. 2. Tighten connections as required in load wiring and voltage 
regulating connector. 

3. Faulty voltage regulating circuit or connector. 3. Repair or replace if faulty and check further for cause. 

4. Higher than required engine speed. 4. Check speed is 1800 rpm. 

Overheating 1. Airways blocked. 1. Remove obstructions. 

2. High ambient temperature. 2. Do not permit ambient temperature to exceed 104°F (40°C) 
and operate in a well ventilated area. 

3. Electrical overload and/or poor power factor 3. The total load at the prescribed power factor.(see the 
connected to the generator. identification plate on the generator) should not be exceeded. 

4. The engine exhaust is being drawn 4. Redirect the engine exhaust as necessary. 
into the generator air intake. 

Generator Housing Live. 1. Static charge. 1. Properly ground the frame of the generator. 

2. Open the circuit at the ground terminal in the control box. 2. Ensure the generator neutral has continuity from the stator 
to the ground. 
CAUTION: Some components carry live voltage and the use 
of insulated tools is recommended. 
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WTA GENERATOR INTERNAL WIRING SCHEMATICS 

DIODES MOUNTED -:fMAIN STATOR 
IN HOUSING r--- -

I 
I 

EXCITER ROTOR 

TI 

~,------------------------r----------------r2 
1-..vL_....J I ,..-------------------,;-----------t-4 

: -= ,...-_~:.... f MAIN ROTOR 

o---,'--~-----. :r-I - l r--+---; I 

II I I I I 
T2 Jr-'-----' II I I 

T3 0 ~ II I I 

VR301 

_* 1 II I I I I 
T4 - 0 I II I I _ _ I I I 

L _____ .....J~----' L-7 ----J I I '-----7----t-

3 PHASE BRIDGEJ L - - - - - - - - J J- __ J L....-_---' 
RECTIFIER ITEM 20 . t r: 

-¥- USER TO INSURE THIS EXCITER STATOR 
GROUND CONNECTION IS MADE. SINGLE PHASE (ALL) 

?~O~~ts~~T£r-_t~ICl_---......,--- _ f MAIN STATOR 

I JII o a: . 
°w~ 
illl~ 
U:;)Z . 
1.0)040; 
IIlW 
:;)..J~Z 
Ill:;) 0 
~Ol-en 
-Oen_ 
Z~::J 
::> ~o.. 

05o~ 
°a:Z 
'}'~:;» 
.. ZOO 
:00::(\/ ,gUC>-
W 
t-

TI 

T4 

TS 

T2 

T6 

T3 

I 

I 
I. "Z 

.~ 

~--_+----------------~~~~--~~~~r2 

MAIN ROTOR V~1:.'JJ~-, VJg~b~ VR301 

, [ 'I I : i ---.., r--.f---: : I : ----.:....1-,...-~3 
I I I I I I USED 
I I, II 10-G12 
I I 1 I ONLY 
I , I I I I 

o-t-----.-----' : 1-PHASE iR~DGE is---1 I • ~ : '-""'!,....--+-
RECTIFIER L __ ----' L __ J 

_*1 
, ITEM 20 

~~~~~-------------------------_+_4 
I· 120 V FROM 

T3 OR TAP 

O 1< USER TO ENSURE TH IS 
Z GROUND CONNECTION IS MADE. 

THREE PHASE (TYPICAL 6 WIRE) 
EXCEPT-200 SERIES 60H%. SEE NOTE 

MAIN STA~O_R~ ______ , 

I 
I 

TI : " T4 
T7 : TIO 
Til : TB 
TS 

T2 
TI? 

I 

~------------~1~------------------~-------+2 
~------------~I~--------~~~~~~~~-----+S 

I ~MAIN ~X,CITER ROTOR CMIOO , 
1 

I ROTOR __ ~--- --, r --, 
I ~ --1 r - .--+= -- -, : : .---:-'--+6 

I 
I 
I 
I 
I I-(~-+-+--.-+-....J 

t--:---+-(l8) 

'-----;.--+7 
USED 
ON . * IS-G2 

T9~-~::t:======~~---~--------------~~~~~~~ Tr63 
: ~ 120V FROM ~8_---1 
..., T9 OR TAP , L _______ --I 

-« USER TO ENSURE THIS THREE PHASE (TYPICAL 12 WIRE) 
GROUND CONNECTION IS NADE. 
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WTA GENERATOR CONNECTION SCHEMATICS 

12.. WlRE 1t{R.EE PHA'SE. G~N.e.ffA.iOF< 
---�2-0-/-2-0-S--v----I--z-4-0-/-4--�6-V----.--�-2-0---Z-4-0-V----1~-----1-2-0-/-2-0-8-V------~-----1-2-0---2~4~O~V-----

:3 PHASE 3 PHASE SINGLE PHASE 3 PHASE SINGLE PHASE 

~>-____ -:>,,,,,lI .!.oT!..-1 ----or-_~LI TI LI TI LI 
~ 

--,-T;::.Z ---<>.o __ t---.",;L2 ~>-____ --'>!JolL.2 T 2 

~LI 

~L2 

T7 T7 

18 T8 

T9 T9 

T FRAME 

~N 
"'f fRAME 

I~----~--------------------------------
120 V 120-240Y 

~LI T:..:I~~ __ ~LI 

~N 
fRAME 

~L2 

T3 

--4\';/Rf .3 PHASE ALTERNATOR '''tiN 
FACTORY CONNECTED FOR: FRAME of 

110/l0S.or Z7~440/or 34G/600V N 

tTl t~ t'j 
LJ L2 L3 
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WTA GENERATOR PARTS IDENTIFICATION 

EXHAUST AIR 
DRIP SHIELD 

-.~ 

DISC DRIVE 

FAN 

CLAMPING RING 

~ 

VOLTAGE REGULATOR 

EXHAUST AIR / 
SCREEN 

STATOR HOUSING 

MAIN STATOR 

INNER ROTOR 

/ 
STATOR HOUSING 

EYE BOLT (LIFT) 

GROMMET 

NEUTRAL GROUND TERMINAL 

AIR SCREEN 

BELLVILLE WASHER RETAINING RING 

BEARING 

COVERS 

BEARING 

EXCITER STATOR 

ROTOR/SHAFT ASSEMBLY 
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BT GENERATOR SINGLE/THREE PHASE 
This generator is a four-pole, brushless, self-excited generator 
which requires only the driving force of the engine to pro­
duce AC output. The copper and laminated iron in the exciter 
stator are responsible for the self-exciting feature of this gen­
erator. The magnetic field produced causes an AC voltage to 
be induced into the related exciter rotor windings during rota­
tion. Diodes located in the exciter rotor rectify this voltage to 
DC and supply it to the windings of the rotating field. This 
creates an electromagnetic field which rotates through the 
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 
a rated AC output. An optional solid-state voltage regulator is 
available to work in tandem with the transformer regulator to 
produce a more stable AC output. 

A circuit breaker is installed on all WESTERBEKE genera­
tors. This circuit breaker will automatically disconnect gener­
ator power in case of an electrical overload. The circuit 
breaker can be manually shut off when servicing the genera­
tor to ensure no power is coming into the boat. 

NOTE: This circuit breaker is available as a WESTERBEKE 
add-on kit for earlier model generations; contact your 
WESTERBEKE dealer. 

SHIMS 

POUND TRANSFORMER 

CIRCUIT BREAKER 
PART NUMBERS 
15 KW - 42710 
12 KW - 42709 

ELECTRONIC VOLTAGE 
REGULATOR 

BRIDGE RECTIFIER 

FUSE HOLDER 

/' 

/ 
/ 

TERMINAL BOARD 

AC TERMINAL BOARD 

BT GENERATOR 
SINGLE PHASE 

20A FUSE I 
I;, 

II 
.. ~ 

8AFUSE~ 

flf 
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BT GENERATOR/SINGLE PHASE 

r-
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I 

I. I I 
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z 
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a: 
ID 

! 
I 
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I 
I 
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:> 
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NOTE:Striped wires were used 
on early model generators. 
The colors will however match 
up to the current solid color 
wires. YRlOW&RED RED + -- C'> 

'" RED..- * AC 
GREEN ~ _"-- 'Ac ~ 

F/I--- .... , GREEN ~ 
YElLOW ( I \ YElLOW 

I J 
BlACK 

BLACK 

" - , ", 

BLACK 

YELLOW 

+ 
IA.V·A.I 

-I PLUG I 

AVR 
PLUG 

BLUE {WHITE 
{TO PIN UTERM. 

BLUE/WHITE 
(TO HERT7/VOLIS BAR) 

RED 

GREEN 

BLACK 
BLUE 

BLUE 

FlED/WHITE 
(TO HERnNOLIS BAR) 

BLACK/WHITE 
(TO BRIDGE RECT!RER) 

J 

YELLOW {WHITE 

60c'yc. 

50 eye. 

(TO SELECTOR SWITCH) 

CIRCUIT BREAKER 
#4271015.0 KW 
#42709 12.0 KW 

INTERNAL WIRING SCHEMATIC (SIX STUD) 
W/OPTIONAL VOLTAGE REGULATOR 

A. EXCITER STATOR WINDINGS 1& 2 
A-I 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. Posi Resistor 

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.Y.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. 

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

Problem Probable Cause 

Low voltage (70 volts) at NIL with 1. Selector switch in wrong position. 
and loss of voltage as load is applied. 
No loss of engine speed and hertz. 

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 
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. 

VerificationJRemedy 

1. Place selector switch in COMP position. 

High voltage (125 -135 volts) at NIL with 1. Generator's engine speed (rpm) high at NIL 1. Check NIL speed and adjust NIL voltage. 
correct voltage when loaded 
(115 - 120 volts). 

High voltage at NIL and F/L 1. Generator's engine speed (rpm) high. 1. Check NIL rpm and adjust NIL voltage. 

2. Short in compound transformer auxiliary 2. Check continuity and connections of 0-3 windings. 
windings 0-3. 

Low voltage (0 - 5 volts) at NIL with 1. Main stator windings shorted C-1, C-2. 1. Check continuity and resistance values of C-1, C-2 windings 
growling noise from generator and loss of and connections. 
engine speed when load is applied. 2. Compound transformer windings shorted 2. Check continuity and resistance values of 0-1, 0-2 windings. 

0-1,0-2. 

Generator does not excite; voltage is 1. Generator's engine speed is slow. 1. Adjust the engine's speed and adjust NIL voltage. 
is 0 volts at NIL 

2. Short in the main stator windings or 2. Check the diodes as shown in this manual. 
transformer. 

Low voltage (10 - 20 volts) at NIL, when 1. Diodes(s) in rotating exciter (8-2) shorted. 1. Check B-1 and B-2 in the rotating exciter as explained in 
load is applied, voltage drops. this section. 

2. Bridge rectifier defective. 2. Follow test procedure for the bridge rectifier. 

3. Auxiliary windings B-1 shorted. 3. Check the continuity and resistance values. 

4. Auxiliary windings 0-3 and/or C-3 open. 4. Check the continuity and resistance values of windings and 
connections. 

Low voltage at NIL and F/L (50 - 70 volts). 1. Exciter stator windings (A) are open. 1. Check the continuity and resistance values of the windings. 

2. Generator's engine speed (rpm) is too low. 2. Check the NIL rpm and adjust the NIL voltage. Check and adjust 
the engine's rpm. 

Voltage correct at NIL, but not at FIL with 1. Generator overload. 1. Monitor the load. 
loss of engine rpm (hertz). 

2. Rotating diode failing. 2. Check the diode. 

3. Generator's engine speed is low. 3. Check the electroniC govemor operation. 

4. Low power load factor. 4. Check the type of load applied. Consider use of optional 
regulator board. 

Voltage correct at NIL and 1. Diode in exciter rotor B-2 shorted. 1. Check the diodes in the exciter rotor. 
loss of voltage at FIL 

High voltage at NIL with no adjustment 1. Regulator board defective. 1. Replace the regulator board. Adjust NIL voltage with 
from regulator potentiometer. transformer; then switch to ELEC and adjust with 

AV.R. potentiometer. 

, 

(continued) 
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BT GENERATOR TROUBLESHOOTING CHART 

Problem Probable Cause VeriftcationJRemedy 

Low voltage at NIL and F/L. No 1. Regulator board defective. 1. Replace the regulator board. Adjust NIL voltage with 
adjustment from regulator potentiometer. transformer; then switch to ELEC and adjust with 

AV.R. potentiometer. 

2. Exciter stator winding A-1 open. 2. Check resistance values of C-3 and D-3 windings and 
their connections. 

Low voltage at NIL and voltage drops 1. Diode(s) in exciter rotor shorted (B-2). 1. Check the diodes in the exciter rotor. 
further as a load is applied. 

2. Auxiliary windings in exciter 2. Check the resistance values and continuity to ground. 
rotor shorted (B-2). 

Voltage OK at NIL and low at FIL. 1. Auxiliary windings in the exciter rotor. 1. Check the resistance values and continuity to ground. 

2. Exciter stator compound winding 2. Check the continuity and the connection of the winding. 
A-2 is open 

3. Auxiliary windings D-3 or C-3 open. 3. Check the continuity and the connection of the winding. 

Voltage unstable. 1. Defective regulator board. 1. Check the stability of DC voltage from the regulator to the 
exciter stator windings. Operate the unit on CaMP. Replace the 
regulator board. 

2. Engine is hunting. Engine's rpm fluctuating. 2. Check the engine operation and the fuel system. 

3. Electrical connections. 3. Check for clean and secure connections. 

See ENGINE ADJUSTMENTS . 
. -
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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 problem/fault may lie. 

Residual Voltage 10-14 volts AC 

This voltage is the AC voltage produced by the generator 
from magnetism in the exciter stator field. This voltage is 
measured between the AC Neutral and Hot leges) 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-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 (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 - 150 volts AC, 
then include a and c. 

''''-/ 
BATTERY ~-_:~ 
CONNECTION --;----

/ 

/ , 

TESTING THE 
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-l and C-2 and/or 
the compound transformer windings D-l and D-2. 
Apply l~ vol~ DC excitation to the exciter stator windings 
as explamed m 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 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 
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 RECTIFIER 
~e ~ridg~ rectifier is supplied AC voltage from the auxiliary 
wmdings mthe 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: 

120 Volts 
NILFIL 

11 - 20 volts AC 

120/240 
NILFIL 

11 - 20 volts AC 

Diodes in the rectifier convert this AC voltage to DC and 
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 120/240 
NIL FIL NIL FIL 

8 - 15 volts AC 8 - 15 volts AC 

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 RXl (+ DC) and set the 
needle to zero. 

2. Connec~ 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 ohm­
meter's needle should deflect when each point is touched, 
showing a passage of meter voltage through the diodes in 
the rectifier. 
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BT GENERATOR TROUBLESHOOTING/SINGLE PHASE 
CURRENT RECTIFIERS 
ARE CONFIGURED SLIGHTLY E. A.C. Tenninal Board 
DIFFERENTLY BUT TEST 

F. Selector Switch 
H. Optional AVR 

(early models) 
POINTS ARE THE SAME. 

,jI---2 

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 

A-2 12.9 ohm 

B. Excitor RotorlField 
B-1 1.05 ohm, 

B-2 8.9 ohm 

C. Main Stator 
C-l 0.089 ohm 

C-2 0.089 ohm 

D. Compound Transformer 
D-l 0.007 ohm 

Auxiliary Windings 

C-3 0.85 ohm 

D-2 0.007 ohm 

Auxiliary Windings 

D-3 5.02 ohm 
r----------1 r----------, 
1 C ; i 0 : 

",;;i ........ ,. .... 
no 
,,~ 
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I I I ---n.- I 
I j! 3--;"""- I 
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YEllOW & RED 

RED 

GREEN 

BLUE 
BLUE 

G. Bridge Rectifier 

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 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 AY.R. plug (G). 

3. Winding A-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. 

E 
e2 _5 

.. ~ 
50 eye. 

W2 

~ 

BlUE /WHITE 
(TO PIN #8TERM. 

BlUE /WHITE 
(TO HERTZNOLTS BAR) 

RED/ WHITE 
(TO HEFlTZNOLTS BAR) 

BLACK/WHITE 
(TO BRIDGE RECTIFIER) 

BT GENERATOR 
INTERNAL WIRING 
SCHEMATIC 
(W/OPTIONAL AVR) 

AVR 
PLUG 

BLACK IWHITE 
(TO SELECTOR SWITCH) 

YELLON /WHITE 
(TO SELECTOR SWITCH) 

t~l WESTERBEKE 
NOTE:Striped wires were used on early 
model generators. The colors will ,however, 
matchup to the current solid color wires. I Engines & Generators 
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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 terminal 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. 

Main Stator Windings 20· 22 Ohms 

3. Main Stator Auxiliary Windings. The resistan«e 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. 

Main Stator Auxiliary Windings 1.5 • 1.8 Ohms 

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. 

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

BLUE BLUE 

AVR PLUG 

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 connections 
to the case/ground or to either of the transformer groups. 

Selector Switch 
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 rectifier and the other group through the A. Y.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 tenninals. 

BLUE 

VOLTAGE/HERn 
CONNECTION BAR 

GREEN 

NOTE:Striped wires were used on early YELLOW 
model generators. The colors will ,however, 

;~-- RED matchup to the current solid color wires. 
(TO HERTZ BAR) BLACK 

BLACK 

/ 
BLACK 
(TO SELECTOR SWITCH) 

YELLOW 
(TO SELECTOR SWITCH) 1"VV1 WESTERBEKE r Engines & Generators 

SELECTOR SWITCH 
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BT GENERATOR TROUBLESHOOTING 
Exciter Rotor/Field 
1. Auxiliary windings group a, b aJ;ld c. 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 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. 

Auxiliary Windings 1.0 - 1.2 Ohms 

REDJWHITE (RED) 

DIODE 

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 
olunmeter 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 toDC 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 ohmmeter. 

11 OHMS THROUGH THE DIODE 
-11 OHMS 

RESISTANCE VALUE 

INFINITE ,...-, __ -----""1 
BLOCKING ---:...1 .. 1 ... -1<1-__ ' __ -' 

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 connections. 

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

+ o 
1211 BATTERY 

High beam 12V bulb 
glows bright. 

5. Reverse the leads 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 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. 

12VBATTERY 

6. Rotating Field Windings 7.0-8.0 ohm. Readings taken 
between the two red & white wires connected to the (+) 
and(-) terminals of the exciter rotor as shown. 

7. Posi-resistor. Infinite readings between both yellow leads 
lifted from the (+) and (-) terminals on the exciter rotor. 
A short in the posi-resistor will cause a loss of the rotat­
ing field. AC output voltage will drop to zero. 
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BT GENERATOR TROUBLESHOOTING/SINGLE PHASE 
No-Load Voltage Adjustment 
Voltage adjustment 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. ·1 

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 leges) (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 voltag~, shims of varying thickness 
(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 temperatures in the 1760 F (800 C) range. A 
small reduction 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 exist 
ing shims and the transformer core. 

VOLTAGE/HERn CONNECTION BAR 
If there is no automatic voltage re~lator (AVR) installed, 
do not change the wiring on the VoltagelHertz Connection 
Bar. Sim]2Jy reconfig!!re 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). To 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, 5rvY2) 
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 abnormally high output voltage. 

CURRENT MODELS VOLTAGE/HERTZ CONNECTION BAR 
(REPOSITION THIS WiRE 
FOR 50Hz) 

TO 60Hz 
TERMINAL 

EARLY MODELS 

BLUE/WHITE 

115V 50Hz 

® ® 

• • 

230V50Hz 

® ® 
120V 60Hz 120/240V 60Hz 

• • 

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 .. 

h. 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 adjustment is made, the no-load 
voltage may need to be readjusted. In 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. 
In the event it needs adjustment, 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: 108-110 volts 
50 hertz: 205-210 volts 
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BT GENERATOR TROUBLESHOOTING 
f. Should the voltage 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 that 
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 hem/speed, the 
result of overload, will cause a drqp in voltage output. 

BLUE 
(TO PIN 1/8 TERMINAl BLOCK) 

BLACK---, 
(TO SELECTOR SWITCH) 

~L--RED 

(TO HERTZ BAR) 

NOTE:Striped wires were used on early 
model generators. The colors will ,however, 
matchup to the current solid color wires. 

A. V.H. Plug and Connections 

N. k:::~:::J ~ L1115V 50Hz 

6 5 " " 8 

~=~;::2 
N. 

~ L1 230V 50Hz 
6 5 " " 8 

"~~::J7~ ~ L1120V60Hz 

6 5 " " 8 

~ L2 240V 60Hz 

Terminal 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. 
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BT GENERATOR VOLTAGE REGULATOR ADJUSTMENTS 
Description 
The voltage regulator is an advanced design which ensures 
optimum AC generator perfonnance. 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. At 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, turn 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 
HERlZ trimmers completely clockwise (Maximum) in the 
same manner. With the generator running at no-load, at 
nonnal 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 nonnal 
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. 

.. ffi green L.. 

.... yellow L.. 

Hem 
Am~ 
Stab 
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 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 pennits 
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. 

Setting 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 nonnal 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. 

Setting 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 hertz 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 nonnal speed (frequency). 
The red "LED" light will go out and the AC voltage out­
put will return to nonnal. 

With the above adjustments made, the regulator should func­
tion nonnally. 
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BT GENERATOR INTERNAL WIRING 
3 PHASE TWELVE WIRE RECONNECT ABLE 

r------------, 
I I 
I A EXCITER STATOR I 
I 1 ,------1 
I I I DSTATOR 1 

I r - - - - - I- - - - - - - - - - - -, 12 ..... -----jIH-----+----.11 
I 1 1 I 10- I .9 
I I I C I , 

I I B I ROTOR FIELD I ... ___ -;-' ----------7"-----I EXCITER I I a· I .7 

L_ 

~ .... .... 
w 
>-

+ I I I 6. I 05 
I a I I 
I b I * I 2, ..... ___ ..1..1 ___ t-r------o01 

: c (6) : 4r----+ ___ --t-~--___,3 
I I I 
I DIODES I I 
L _____ ~----------~ ____ ~ 

_________ J 

w 
::) 
....I = 

.. 
Q .... .... 
ji Hertz 
., Amp 
g Slab 
iil Voll 
.l2 
'" Q. 

E VOLTAGE REGULATOR 

BLUE 

YELLOW 

Resistance Values 

CI 
w 
c:: 

REO 

F 
fUSE 

6.3 AMP 

GREEN 

A. EXCITER STATOR (17.9 ohm) D. MAIN STATOR· WINDINGS (0.05 OHM) 

AUXILIARY WINDING (1.2 OHM) 

B. EXCITER ROTOR WINDINGS abc (0.6 ohm) 
E. VOLTAGE REGULATOR 

C. ROTATING FIELD (2.49 OHM) F. AUXILIARY CIRCUIT FUSE 
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BT GENERATOR TROUBLESHOOTING/3 PHASE 
NOTE: AC GENERATOR TROUBLESHOOTING MUST 

BE PERFORMED WITH ENGINE OPERATING AT 60 HER1Z. 

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 

A EXCITER STATOR 

1. 

2. 

3. 

1. 

2. 

1. 

2. 

1. 

1. 

1. 

Short or open in the 
main stator winding. 
Shorted pozi-resistor 
on exciter rotor. 

Four or more shorted or 
open diodes on exciter rotor. 

Blown 6 AMP buse fuse 
auxiliary circuit feed to AVR. 
Faulty voltage regulator. 

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

Faulty voltage regulator. 

STB pod on regulator 
needs adjustment. 

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

r - - - - - I-- - - - - - - - - - -, 12' 

L_ 

3: 
a 
--' .... 
w 
>-

I I I 10' 
I I C I 
I B I ROTORFIELO I 
I EXCITER I I a· 

+ I I I 6-
I I 
I I 

2-I I 
I I 4 
I I 
I DIODES I 
L _____ ~------~---~ 

_ ________ J 

w 
=> .... 
"" 

ffi ... '" green L. 

yellow "--

~r1Z 
io~ Amp 
c Slab 
'g Voll 
il 
11-

BLUE 

YELLOW 
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4. Short or open in exciter 
stator winding. 

5. Short or open in rotating 
field winding. 

3. Shorted or open main 
stator auxiliary winding. 

3. Faulty voltage regulator. 

2. Faulty voltage regulator. 

,------, 
I DSTATOR i 
I 
I 
I 
I 
I 
I 
I 
I 

CI 
w 
a: 

RED 

F 
FUSE 

6.3 AMP 

GREEN 

.11 

·9 

·7 
'5 

"1 

3 



LlFTPUMP 

SPEED ACTUATOR 

.------'~ 

BT GENERATOR . 
WIRING DIAGRAM #039422 

WITH ELECTRONIC GOVERNOR 
100RN 

#,4 PUR 

l{[]h 
FUEL SOlENOII) 

WATER TEMP. SENDER 

~D ~ 
GlOWPlUGS 

~~ 

~~ 

SA TT~~~ _S,WITCH \ / '10 RED 

:--~- h--&.t""""'~~""5 .--__ +-'-"''''''RE!LO -, 'to PUR/REO 

:, STAR!ER J L..tV ~.PREHEAT 
~ ~p 

+ OjI'I'I - ~D 
BATTERY ~ lOA C.B. 

12 VDC _ -± '" REO 

GROUND TO BLOCK 

W~?sA 
*r4TAN ~-
• ,4 BlU 

'14 BRN 

~ J REMOVE THIS ~ 
~ JUMPER WHEN ~~ 

'i14PUR/wHT ~'~ U - "4 REO SW. 
t12,( Rl'"n 

'""" ® 
IfiIiI( Ir4REO PUR 

Oil PR~~JRE SW. 

1f14BlU 

Oil PRESS. ~ 
~T 

AlTERNATOR,5IA 

~~ 
~ :D-~) 

~w 

z 
" " " .. 

.~ 
EXHAUST ~EMP. SW . 

'---f020 l. CONNECTING A 1=1eJI2(2H-®"'---~ 
~ REMOTE PANEL lJ~0~'~@~t=tJ-----------1 

L-Jt=~r=:~~'0~ ~JlJFUK 04 
50 ~~G it '''BLK I r-E:::=:": '0 -07 J jjjj 

.J4RED K 8S --n:·=--T~-I--I----II----------_---.J 

"140RN 
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BTGENERATOR 
WIRING SCHEMATIC #039422 
WITH ELECTRONIC GOVERNOR 

~ -; BATTERY 
: : SWITCH 
L _-' 

START 
SOL. STARTER 

t-------------r-r---1---J----4'-----{ M }------i 

PREHEAT 
SOL. 

L ___ .....I 

GLOWPLUGS r---- --, 
t----------~~,J--~:------+---~--~ 

I 

L ____ ...l 

ALTERNATOR 

~------1-------------r-------1-~(B Gr(L-,--------~ 

~ -1 EMERGENCY 
, 'STOP 

STARLJ 
~~!~g~ 

L _JSWITCH 
L _ __ ..J 

i -: PREHEAT 
L _: SWITCH K 

L-. __ -I-__________ ~30 87 

:E:STOP l _J SWITCH O.P. 
Sw. 

O.P. 
SNDR. 

W.T. 
SNDR. 

E.T. 
Sw. 

W.T. 
SW. 

(R 
TB2-3 

o 

LIFT PUMP 

p)----~ 

FUEL SOL 

L-- NOTE: An on-off switch should be installed in this circuit 
to disconnect the starter from the battery in an emergency 

. and when leaving the boat. Twelve volt diesel engine starters 
typically draw 200 to 300 amps when cranking. A switch 
with a continuous rating of 175 amps at 12 VDC will nor­
mally serve this junction, but a switch must never be used to 
"make" the starter circuit. 
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BT GENERATOR WIRING DIAGRAM 
#36411 W/OUT ELECTRONIC REGULATION / 

t-14 PUR 

"'IOORN 
o 0 

LIFT PUMI= ~ XC ALT 
REG T Jt I2V 

ERNATOR 
DC,5IAMP. 

·14 PUR "'14 PUR 

~WATER o ' 
1i,1! TEMP SW. 

(~--i" "-
WATER TEf>.1P ~ z 

FUEL ,,~R '" 
®ili 

/, SDLENOi[ 
(~--i" 

,I Iii r ii ." 
~" J GlOWPLUGS 

~ 
(~" 

~ 

=> OIL Pj:.E:. . .;,·LP( SW. 
"-
~ 

(~, .-
*'0 ORN 

'" 01 L PRESSURE 

flO RED 
PREHEAT ';r SENDER 

,/ ""2 RED 
st.;!<~~ 

r~-=j­
I 
I 
I 
I :;RCU~D' I TO-",BlOCK 
J5 
~ STARTER 

~ Y S I CIRCUIT 
r-- BREAKEP 

CIRCUIT ~ 
BRf;."KER 

M 
BATTEhY-12 V 

"12RED 

® 
"'t4TAN 

® 
-14 BLUE 

~14 ~N 

t> 14 PUR/WHT 

"12 YEL/RE.D 

TO ENGINE 
BLOCK 

0 

T8-! :f 
r-- .. ~ F "'14 REO ~ 

,---7~ L...c I@--

/.2" [EMOVE THIS:~ ~ 
~ 
~ 

,./ '--

I 
~S" 

fJ= 

1 

·14PUP 

z 
o 
~ .--

JU:~PER WHEN f-=-
CON:\IECTI"IG A Ie) 3 
REMOTE PA:-'EL ~ r---~ 

®:--~" I 
+1<;. eR1J 

"108lK 

~14 ~RI~ ·10 RED 

*'14 YEl ;#.lo\vHT 

I 

~~~~ 01 14 GRN 

~ ~. :5 
'" ~ ~ 
~ 0 0 .- .- .. -

~ 

~ 
EXHAUST TE"'1f 
S;vlTCH 

® EMERGENCY 
STOP 
S\",ITCH 

~ 

i 
" . 

.J 

+14 GRN 

~ i 
J 

~r---t-t----' I 
PREHEAT 
SW ITCH 

START 
SWITCH 

I 
iSTANDARD 
I INSTRUMENT 

I PANEL 

~ II 

II ~ srop 
SWITCH I 

_I _________ ~ 
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BT GENERATOR WIRING SCHEMATIC 
#36411 W/OUT ELECTRONIC REGULATION 

r!~2VOC 
, ' 
~ J ~~~E 2 START SOL ENOl 0 ~TARTEIt 
+-----------AF+-----!Ml-----+ 

: ): C.B. , l' 20A 

r

f
, EMERGENCY : j STOP 5W. 

r 1 
I , 

: lSTOP SW. 

r " , , 

PREHEAT 
SOLENQlb r---., , 
~-- -~ 

ST/\PT sw. 

~~ 

I IPREHEAT sw. 
I ' 
L J 

rB2~.3 

LIFT PUMP 

+------{ P 

FUEL SOL£NOIO 

NOTE: An on-off switch should be installed in this circuit 
to disconnect the starter from the battery in an emergency 
and when leaving the boat. Twelve volt diesel engine starters 
typically draw 200 to 300 amps when cranking. A switch 
with a continuous rating of 175 amps at 12 VDC will nor­
mally serve this junction, but a switch must never be used to 
"make" the starter circuit. 

REMOTE START/STOP PANEL 
Models wI Models w/out ;i;5A SURGE 

22A START 
--------- ---- ---- _____ 1 3A RUN 

Current Models 
wITwo Relays Terminal Blocks Terminal Blocks 

I RED 
,--------------------- -.-------- -----~---- ----- TO TB1-l--+--- - TBl-2 -- - -r--- 10 TB1-1-----· 10 Slop Switch 
: I lA I I L +:.1.: 1114 BLACK ~ r--;-J BLACK 

STOP T '4-J '-U TB1-Ground--Io TB1-Ground-Io Panel Ground 
SWITCH I 

1122 I 
BLACK I 

+ 1122 RED G I 
I 

1-------__ 1 ~':.D~H.!.T5 ___ -----.,.----TB2-1-- - - -- 10 TB2-1----lo Preheat Swilch 

1110 RED I : 4APURPLE I I I 
r-'Sr.-A-"R-"T,;;.",:,,;;=.--.... /~~~~J~-A---~~-~~~;-- ----j----TB2-2------- 10 TB2-2-----lo Preheat Switch 

SWITCH SWITCH 3A RUN 

I RED 
------~ ---- ----- - - - - - ------ TB1-3--- --- -. 10 TB1-2 -- -- 10 Preheal Switch 

#14 RED 1114 RED ...... -+' II I I I 
#14 RED 

---------------_______________________ J __ '!Y!l.!~~ __ - - -----r---TB1-5 ---T--to T81-4---,- to Start Switch 
-------------------11~~~¥:~E I 

REMOTE PANEL REAR VIEW 
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GENERATOR SPECIFICATIONS 
AC GENERATOR (Single Phase) AC GENERATOR (3 Phase) 

Single Phase Brushless, four-pole, revolving field. Three Phase Brushless, six-pole, revolving field. Sealed 
Pre-lubricated, single-bearing design. 15.0 Kw - 60 Hertz lubricated, single-bearing design. 12 Lead 
Reconnectable, single-phase transformer 12.0 Kw - 50 Hertz reconnectable for low voltage WYE, high 
regulation (optional solid-state voltage voltage Delta. Solid state voltage regulator with 
regulation). protection circuitry 

Voltage 120 or 120/240 Volts - 60 Hertz Voltage - 3 phase 50 Hertz Low Voltage WYE 208 Volts 
230 Volts - 50 Hertz. High Voltage WYE 480 Volts 

Voltage regulation: ±5% no load to full load. 
DELTA 240 Volts 

Voltage - 3 Phase 50 Hertz High Voltage WYE 380 Volts 
Frequency regulation: 3 Hertz (5%) no load to full load. DELTA 230 Volts 

(Electronic Govemered) 

Non-Electric ±3 Hertz 
Amperage - Low Voltage WYE 52 Amps 
3 phase 60 Hertz High Voltage WYE 22 Amps 

Rating (Volts AC) 60 Hertz (1800 rpm) 120 Volts 125 Amps DELTA 45 Amps 
120/240 Volts 125/62.5 Amps Amperage - High Voltage WYE 22 Amps 
50 Hertz (1500 rpm) 230 Volts 60 Amps 3 phase 50 Hertz DELTA 39 Amps 

Generator Cooling 225 - 250 cfm (6.37 - 7.08 cmm) Generator Compartment 104°F (40°C) maximum 
Air Requirements Ambient Temperature 
(60 Hertz) at 1800 rpm NOTE: Increase air supply 15% for 50 Hertz Recommendations NOTE: Forced ventilation should be provided to 

operation (1500 rpm). maintain generator compartment temperatures 
Engine Combustion 70 cfm (1.89 cmm) below 104°F (40°C). 
Air Requirements 
(60 Hertz), at 1800 rpm 

Generator Compartment 104°F (40°C) maximum 
Ambient Temperature 
Recommendations NOTE: Forced ventilation should be provided to 

maintain generator compartment temperatures 
below 104°F (40°C). 

For WTA Generator Resistance Values, see page 86. For WMF Generator Resistance Values, see page 70. 
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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 check 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. 

1/2-13 UNC Store-bought 

Uu.ER tOOL 
t\OUS\NDQf~D.R\C~tED) 

\f\El: ,... 

eye bolt with tapered tip. 

I 
! 
I \ 

I \ / 
4" , I 

45' 
• .,", .1 .aper ' 

I 

(101.6mm)~" I ~ 

,\2 ~ I®/ 
3.346" (85 mm) , 

Dia B.C. 
r--+--+--/~ 1 

J& 0 
/' ----2"1 

Weld a 1/2-13 UNC Hex Nut to.--t:::=::;;:::==;J 
one side of this center hole. 

1/2" (12.7 mm) Dia. 
Drill Typ. 4 holes Material: Cold-rolled Steel 

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 control panel 
and screw the Lifting Eye to the generator end. 

Disk Alignment Tool 

5/8" 
(15.9 mm) 

'1 
2-1/2" 

(63.5 mm) 

4 HOLES 
1/4" 

(6mm) 

Center lifting eye on 
baseplate and weld securely. 

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. 

nWWW1HUJm 5 
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. 

I "' (203~;' mm) . ) I ROUND TIP 

I':':: =f§P~1 12" I ~I 
15.5 mm Drill i'4<-----(304.8 mm)---------~. 
1-1/4" (31.75 mm) Deep (Approx.) 
M18 x 1.5 Pitch 
Tap 1" (25.4 mm) Deep 

PROPER USE OF HOUSING PULLER 

Material: Aluminum 
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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 FEEn 

INCHES TO METERS METERS TO INCHES 
Inches Meters Inches Meters Meters Inches Meters Inches 

1 0.0254 7 0.1778 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 Meters 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 8 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 = 6,561.68 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 Gallons 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 
0 5 10 15 20 25 30 35 40 60 80 100 °C 
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INDEX 
Alternator Testing ......................... 50 Lubricating Oil Pump ................... .42 
BT Bridge Rectifier ..................... 95, 96 Main Bearing .......................... 21 
BT Generator ............................ 91 Oil Pan ............................... 27 
BT Troubleshooting Chart ............... 94, 104 Oil Pressure .......................... .43 
BT AC Connections ...................... .100 Oil Pressure Switch/Sender ............... .43 
BT No Load Adjustment ................... 100 Piston and Piston Ring ................... 18 
BT Voltage Regulator Adjustment ............ 101 Push Rod ............................. 22 
Camshaft ................................ 21 Raw Water Pump ...................... .44 
Compression-Engine ....................... 39 Rear Oil Seal .......................... 23 
Connecting Rod .......................... 19 Reassembly ............................ 24 
Control Panel Troubleshooting ............... 63 Rocker Arm ........................... 17 
Coolant Circulating pump .................. .41 Specifications .......................... 54 
Crankshaft ............................... 20 Standards and Limits ..................... 52 
Cylinder Block ........................... 17 Starter Motor ......................... .45 
Cylinder Head Bolt Pattern ............... 27, 35 Stop Solenoid ......................... .40 
Cylinder Liner ............................ 17 Tappets ............................... 22 
Electronic Governor ....................... 66 Thermostat ............................ 28 
Electronic Governor Kit ................. 64, 65 Timing Gears Cover ..................... 23 
Electronic Governor Troubleshooting .......... 67 Timing Gears ....................... 12, 22 
Engine Testing for Overhaul ...................... 7 

Adjustments ........................... 39 Torque Specifications .................... 54 
Assembly ............................. 24 Troubleshooting ......................... 3 
Block ................................ 11 Valve Clearance ..................... 28,39 
Camshaft .............................. 21 Valve Guide ........................... 15 
Checking - gears ........................ 22 Valve Seat ............................. 16 
Coolant Pump ......................... .41 Valve Spring ........................... 14 
Compression .......................... .39 Wiring Diagram/Schematic ....... 56, 57, 58, 59 
Connecting Rod ........................ 19 Exhaust Manifold ......................... 31 
Crankshaft ............................ 20 Frequency - Adjustment (BT) ................ 99 
Cylinder Block ......................... 17 Fuel Injection Pump ....................... 32 
Cylinder Head Bolt Pattern ................ 27 Fuel Injectors ............................ 34 
Cylinder Head Inspection .............. 14, 17 Fuel Lift Pump ........................... 33 
Cy linder Liner .......................... 17 Fuel System Troubleshooting ................ 36 
Disassembly ............................ 8 Generator 
Exhaust Manifold ....................... 31 Circuit Breaker (BT) ..................... 91 
Fuel Injection Pump ..................... 32 Control Panel Switches ................... 62 
Fuel Injectors ......................... .34 Control Panel Troubleshooting ............. 63 
Fuel Lift Pump ......................... 33 Disassembly ............................ 8 
Glow Plugs - Testing ..................... 38 Electronic Governor ............... 64,65,66 
Heat Exchanger ......................... 31 Electronic Governor Troubleshooting ........ 67 
Idler Gear ............................. 21 Electronic Regulation - WMF .............. 69 
Idle Speed Adjustment .................. .40 Field Flashing - WTA .................... 79 
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