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Safety Precautions

The following symbols in this manual highlight
conditions potentially dangerous to the operator, or
equipment. Read this manual carefully. Know when
these conditions can exist. Then, take necessary
steps to protect personnel as well as equipment.

IS S) This symbol warns of immediate

hazards which will result in severe
personal injury or death.

' AWARNING This symbol refers to a hazard or

unsale practice which can result in
severe personal injury or death.

ACAUTION

This symbol refers to a hazard or
unsafe praclice which can result in

personal injury or product or properly damage.

GUARD AGAINST ELECTRIC SHOCK

Disconnect electric power before removing protec-
tive shields or touching electrical equipment. Use
rubber insulative mats placed on dry wood platforms
over floors that are metal or concrete when around
electrical equipment. Do not wear damp clothing
(particularly wet shoes) or allow skin surfaces to be
- damp when handling electrical equipment.

- Disconnect batteries to prevent accidental engine
start. Jewelry is a good conductor of electricity and
should be removed before working on electrical
equipment.

Use extreme caution when working on electrical
components. High voltages cause injury or death.

Follow all state and local electrical codes. Have all
electrical installations performed by a qualified
licensed electrician.

PROTECT AGAINST MOVING PARTS

Avoid moving parts of the unit. Loose jackets, shirts or
sleeves should not be worn because of the danger of
becoming caught in moving parts.

Make sure all nuts and bolts are secure. Keep power
shields and guards in position.

If adjustments are made while the unit is running, use
extreme caution around hot manifolds, moving parts,
etc. .

Do not work on this equipment when mentally or
physically fatigued.
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Introduction

FOREWORD

This manual provides iroubleshooting and repair
information for ONAN series YB generators. 1t is
intended to provide the maintenance technician, ser-
viceman or Onan distributorwith alogical procedure
to enable him to systematically locate:and repairmal-
functions in the generator and control systems. This
information is not applicable to the engine; refer to
the engine manufacturer's manual.

‘Repair information on printed circuitimodules is not
extensive because the plug-in modules lend them-
selves more to replacement than repair. ONAN does
not recommend repair of the printed circuit module
except at the factory and ‘has initiated-a return/ex-
«change service obtainable through distributors. For
more information, contact your distributor or the
ONAN service department.
Application of meters orhigh heat solderingirons to
printed circuitboardsby other than.gualified person-
nelcan resultin unnecessary.and-expensive damage.
High voliage testing or high poten-

tial (or Megger) testing of generator

windings can cause damage to solid state compo-
-nents. Isolate these components before testing.

This manual is divided into two sections as follows:
1. GENERATOR - Consists of general
specifications on the YB generator,
troubleshooting guides and procedures for
testing and repairing the systems.

2. CONTROLS - Troubleshooting guides,
procedures for testing :and repairing the system
are contained in this section. A.description of the
components and an analysis of ‘the module
circuitry are included.

TEST EQUIPMENT
Most of the tests outlined in this manual can be
performed with—
Simpson VOM. Model 280, 262 or equivalent.
Kelvin or Wheatstone bridge ohmmeter.

An equivalent VOM 1o .a Simpson

L 260 0r 262 should have a maximum
battery voltage of 6VDC {preferably with size AA bat-
leries), on ranges-otherthan R x 1. Some VOM'’s have
ouiputs of 9¥DC or 22.5VDC, which are sufficiently
high 1o damage solid state devices.

{ CAUTION

WARNING
‘ONAN RECOMMENDS THAT ALL SERVICE INCLUDING INSTALLATION OF REPLACEMENT
PARTS ONLY BE -DONE BY PERSONS QUALIFIED TO PERFORM ELECTRICAL AND/OR
MECHANICAL SERVICE. FROM THE STANDPOINT OF POSSIBLE INJURY AND/OR EQUIPMENT
DAMAGE IT IS IMPERATIVE THAT THE SERVICE PERSON BE QUALIFIED. '

ABBREVIATIONS

To.avoid repetitious use of terms or designations, @bbreviations have been wsed as follows:

R-S-R ‘Run-Stop-Remote
‘NC ‘Normally closed
NO Normally open
“VDC Volts Direct :Current
" VAC Volts Alternating Current
LOP Low Oil Pressure
HET ‘High Engine Temperature
K Relay C
-Q Transistor
R Resistance/Rheostat
C ‘Capacitor

Q/S ‘Overspeed
0/C - Overcrank
LET ‘Low Engine Temp
CR Crystal Rectifier (diodes)
- 'VR ‘Voltage Regulator
CB ‘Circuit Breaker
- Reactor
- Transformer
TD Time Delay *
LED Light Emitting Diode
SCR Silicon Controlled Rectifier
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TABLE 1. YB VOLTAGE/CURRENT OPTIONS

. REF**
MAXIMUM CURRENT (AMPERES) PARALLEL | SERIES | SERIES | XFMR
CODE 17 | FREQ | 200 kw| 230 kw| 250 kW | 300 kW | 350 kW| - WYE WYE | DELTA | .TAP
120/208 60Hz | 694 798 867 | 1041 | 1214 X H3
127/220 60Hz | 656 755 820 984. | 1148 X H4
139/240 60Hz | 601 692 752 | - 902 | 1052 X H5
240/416 60 Hz | 347 399 434 520 | 607 X . H3
254/440 60Hz | 328 377 410 492 574 X H4
277/480 60 Hz | 301 346 376 451 526 x H5
CODE 5D*
120/240 60 Hz 601 692 752 902 | 1052 x H5
' CODE 6D* '
240/480 60Hz | 301 346 376 451 526 X H5
CODE 7* _
220/380 60Hz | 380 437, 475 570 665 . x H3
CODE 9X*
347/600 60 Hz | 241 277 301 361 421 x H5
CODE MAXIMUM CURRENT (AMPERES)
517 165 kW | 190 kw | 208 kw| 250 kW | 290 kw
" 110/190 50Hz | 626 723 790 950 | 1102 X H3
115/200 50 Hz | 595 687 751 902 | 1046 X H4
120/208 50 Hz | 572 661 722 867 | 1006 X H4
127/220 50 Hz | 541 625 682 820 951 X _ H5
220/380 50Hz | 313 362. | 395 475 | 551 X H3
230/400 50 Hz | 297 344 375 451 523 X H4
240/416 50Hz | 286 330 361 | 434 503 X H4
254/440 50Hz | 270 312 341 410 476 X H5

* - Notreconnectible. ) )
** - Adjust voltage regulator tap on TB21 terminal in control cabinet.




GENERATOR

The Onan series YB generator is a broad range,
brushless, 3 phase unit available in the sizes specified
in Table 1. The Code 17 and 517 generators are
reconnectible to provide the listed voltage options.
Output rating is 0.8 PF.

The broad range characteristic of the generator is
that it' can be operated continuously in a range of
120-to 139-voits per element and still maintain the
same kilowatt output.

The wires from the generator are connected to a
bus-bar system (Figure 1). By using reconnection
bars, the Table 1 Code 17 or 517 voltage options may
be obtained. To complete the reconnection, a tap on
a voltage reference transformer must be chosen for
the selected voltage (see Figure 2and Table 1). Phase
rotation is counterclockwise (ACB). '

RECONNECTION
BAR STOWAGE

.

RECONNECTION

CURRENT
TRANSFORMER

l

FIGURE 1.

RECONNECTION SYSTEM

EXCITATION AND VOLTAGE
REGULATION

Excitation and voltage regulation are achieved as
follows:

1. Single phase output generated in the main stator
winding is fed to input of the voltage regulator
(VR21).

w22

(DIF
{
e

l', -

ol
)

e <|r

CONNECT WIRE

w22

FROM TERMINAL #63
TO H3, H4 OR H5

FIGURE 2. REFERENCE VOLTAGE

. This input is compared with and'adjusted to a
reference voltage in the regulator, then rectified

to DC.

. This DC voltage is applied to the stationary field
of the exciter which energizes the exciter ar-
mature and produces three phase AC which is

again rectified to DC.

. The DC voltage is then applied to.the main
alternator as field excitation current. Refer to

Figure 3.

ALTERNATOR
STATOR

O]

FULI. WAVE
BRIDGE
RECTIFIER.

ALTERNATOR
ROTOR
EXCITER
qr) ARMATURE
AC

y ©)
@ VOLTAGE @
REGULATOR o)

FIGURE 3. EXCITATION SCHEMATIC




COMPONENT LOCATION

Removal of the side panels behind the control box
will allow access to the bus-bars and current trans-
formers (Figure 1). Voltage reguilator (VR21), refer- -
ence transformer (T21), SCR (CR21) and reactor
(L21) are located inside the control box. Two fasten-
ers (1/4 turn) hold access doors closed. See Figure 4.

' Proceed with care. High voltages
w IN ]
\—ARNING may be present within the load

housing and control cabinet. Contact may cause
shock and serious personal injury or death.

REFERENCE — ENGINE MONITOR

AC VOLTAGE PANEL
VOLTMETER TRANSFORMER T2I CYCLE CRANKER'
' (OPTIONAL)

T8 21 OlL PRESSURE

VOLTAGE REGULATOR
DAMPING AND VOLTAGE

BI7o ‘ADJUSTMENTS

¢ TIME DELAY GAUGE
VOLTAGE START-STOP
REGULATOR (OPTIONAL)
AC VR2I P
AMM ETER _ Y Rl Yt o Yok O L o o id i L s b )
o
VOLTAGE WATER
REGULATOR  TEMPERATURE
RHEQSTAT— GAUGE
VOLTMETER L
AND AMMETER ilFGAH%T
RANGE SELECTOR PTIONAL,
SWITCH (OPTIONAL)
EXCITER
CIRCUIT |°
BREAKER™ -
Y - XN Y .
KILOWATT Y W ey SR LN
METER - ! I
(OPTIONAL)" i —-
TIME METER X
REMOTE CONNECTOR
TERMINAL BOARD
REACTOR L2!

SCR BRIDGE CR21

FIGURE 4. CONTROL PANEL INTERIOR

ul



Generator Troubleshooting

PREPARATION

A few simple checks and a proper troubleshooting
procedure can-locate the probable source of trouble
and cut down service time.

Disconnect battery cable before

performing any checks on genera-
tor. Serious injury or death could result from inad-
vertent starting.

e Check all modifications, repairs, replacements
performed since last satisfactory operation of set
to ensure that connection of generator leads are
correct. A loose wire connection, overlooked
when installing a replacement part ¢ould cause
problems. An incorrect connection, an opened
circuit breaker, or a loose connection on printed
circuit board are all potential malfunction areas
to be eliminated by a visual check.

e Unlessabsolutely sure that panel instruments are
accurate, use portable test metersfortroubleshooting.

e Visually inspect components on VR21. Look for
dirt, dust, or moisture and cracks in the printed
salder conductors. Burned resistors, arcing
tracks are ali identifiable. Do not mark on printed
circuit boards with a pencil. Graphite lines are
conductive and can cause leakage or short cir-
cuits between components.

DC
QUTPUT
VOLTAGE

The information in this section is divided into Flow
Charis A, B, C, D, and E as follows:

A. NOAC OUTPUT VOLTAGE AT RATED ENGINE
RPM.

B. UNSTABLE OUTPUT VOLTAGE, ENGINE
SPEED STABLE 1800 RPM.

OUTPUT VOLTAGE TOO HIGH OR LOW.
EXCITER FIELD BREAKER TRIPS.

UNBALANCED GENERATOR OUTPUT VOLT-
AGE. . '

mDo o

To troubleshoot a problem, start at upper-left corner
of the chart related to problem, and answer all ques-
tions either YES or NO. Follow the chart until the
problemis found, performing referenced Adjustment
and Test Procedures following the Flow Charts.

Referenced components in the Flow Charts and
Adjustmentand Test procedures can be found on the
electrical schematic Figure 5,and on assembly draw-
ings and wiring diagrams.

Ohmmeter checks must be made
with the unit stopped to prevent

rp 4§ EXCIER ¥
FIELD F1e N

Fi+ GENERATOR
\. ACRt ACR2 CR3
\ ROTOR
BRUSHLESS FIELD
EXCITER
/ Bcre  4CRs #cns

ROTATING F2-
RECTIFIER
ASSEMBLIES

EXCITER
ROTOR
(30, WYE).

T40RT12

REGULATOR

T1THROUGH 77

meter damage.
Yo c1g, ACq,
CR21
Lo a0 150
IJ —\
J; 104 20
- 6 300 20 L21
N Lo o2 10
o5 1
VB2l 4o
O3 100
12 20
/ )
T8 ot
8
® ;
L Ve
TB21 [H2 HAHSHE HE
1 L_— |7 xi0
Q1 O41_ x20
CB21
VOLTAGE

ASSEMBLY

FIGURE 5. ELECTRICAL SCHEMATIC, YB GENERATOR CONTROL SYSTEM




FLOW CHART A. NO AC OUTPUT VOLTAGE AT RATED ENGINE RPM

Is control panel field

Remove one lead from breaker

Replace defective

ves > field breaker.

If voltage is unstable, high or low, or

causes breaker to trip, see Flow Charts

B;C,D, orE.

yes

Flash exciter field per TEST [D]. Does

yes ———p4 and check continuity with
breaker CB21 ON? ; ohmmeter, is breaker open?
no no
) |
Push to reset breaker. Does generator yes _
AC output voltage build up? -
1
no
Is residual voltage across TB21-62 and 63 no >
5to 10 VAC or more per TEST [A]?
yes
Check reactor L21 and transformer T21 per yes

TESTS [B] and [E].

generator output voltage build up?

fno

|

Disconnect stator leads 7 and 8 from TB21-62

Y

and 63. Is residual voltage across leads 5

to 10 VAC or more now?

no

!

Is exciter field voltage
across VR21-5 &6 5to 10
VDC or more?

vt ——— nO-—-'—ﬁ\

yes

i

Check exciter field wiring
for opens per TEST [M].
Replace bad wiring.

A

Check exciter field winding
per TEST [H]. Replace
if bad.

Check diodes and SCR's on
.bridge assembly CR21 per
TEST [C].

Check lead continuity between -
VR21-12 & T7 on generator,
and VR21-11 & T8 per TEST [M].

A

Chéck fuses F2 and F3 for
continuity on VR21
regulator PC board.

Check diodes CR1 through CR6
on rotor per TEST [G]. Re-
place if bad.

A

Y

Check exciter field wiring
for shotts per TEST [M].
Replace bad wiring.

Check exciter
per TEST [J].

rotor winding
Replace if bad.

Replace voltage regulator
PC board per procedure [F].

Check generator rotor field
winding per TEST [L].
Reptlace if bad.

Do not replace the printed circuit
board until external trouble has been

corrected to avoid damage to new PC board.

y

Check generator stator wind-
ings per TEST {K]. Replace
if bad.




FLOW CHART B. UNSTABLE VOLTAGE, ENGINE SPEED STABLE 1800 RPM

Are there any broken wires or loose connections
on voltage regulator assembly? Does voltage
cycle from. zero to rated output?

e V€S epd

Repair as required. Check control panel
voltage adjust rheostat and replace
if defective (open).

no

Check wiring harness from regulator assembly
to end bell per TEST [M]. Check OK?

e e s o |

Repair wiring or replace as required.

yes

Does adjustment of Dampening control R26 an VR21
per adjustment [P] resuit in stable
voltage?

e YES —i]

Is voltage stable within spec at no
load to full load range of generator
set?

no

Replace voitage regulator PC board per
procedure [F].

Do not replace the printed circuit
m board until external trouble has been
corrected to avoid damage to new PC board.

FLOW CHART C. OUTPUT VOLTAGE TOO HIGH OR LOW

Is.engine running at correct RPM?

——tL T

Set RPM per instructions in appropriate
engine manual. :

yes

|

Does adjustment of Voltage Adjust control
R21 on VR21 result in correct output

e YOS cmeiee)

Set control per Voltage Calibration
Adjustment [P].

voltage?
I

no

|

Daes adjustment of control R18 on VR21 result
in correct output voitage?

YES meniiun

Set per Voltage Calibration. Adjustment [P].

no

!

Are reference transformer (T21) tap connections
correct and secure on TB22? See TEST [Q].

Are generator output leads properly connected?
See Figure 19, page 18,

Y

Replace voltage regulator PC board VR21 per

procedure [F].

Do not replace the printed circuit
board until external trouble has been

corrected to avoid damage to new PC board.



FLOW CHART D. EXCITER FIELD BREAKER TRIPS

Does AC output voltage build up to 150% or

] b yeS—3]
more of rated voltage before breaker trips? 4

Check for any loose or broken wires or connections
on VR21 assembly.

no

A 4

Check diodes CR1,2,3,4,5 and 6 in rotor assembly
per TEST [G]. Replace if bad.

Check diodes and SCR's in bridge assembly
CR21 per TEST [C].

y

Check exciter stator winding per TEST [H). '
Replace if bad.

4

Check exciter rotor winding per TEST [J].
Replace if bad.

4

Check generator rotor field winding per

Y

Check reference transformer T21 and connections
per TESTS [E] and [Q). Replace if bad.

y

Check generator stator leads for proper
connection. See Figure 19, page 18.

TEST [L]. Replace if bad. ) ) -

Do not replace the printed circuit
: board until external trouble has been

corrected to avoid damage o new PC board.

Check generator stator windings per~TEST [K).
Replace if bad. ’

Replace voltage regulator PC board VR21
per procedure [F]. .




FLOW CHART E. UNBALANCED GENERATOR OUTPUT VOLTAGE

Remove load at generator terminals. Is output
still unbalanced?

NO cmveiieed

Check for correct grounding of generator

yes

Are generator leads connected and grounded
properly? See Figure 19, page 18.

NO cmepand

Correct as necessary.

yes

{

Is generator stator winding continuous per
TEST [KI].

NO w—aemePpn]

Replace stator assembly.

I

yes

|

Check load for ground faults and correct as
necessary.

10

Redistribution or publication of this document,
by any means, is strictly prohibited.



ADJUSTMENTS AND TESTS

All of the following Adjustments and Tests can be
performed without disassembly of the generator.
They should be used for testing generator and regu-
fator components in conjunction with the troubie-
shooting flow charts. All ohmmeter tests must be
made with the unit stopped to prevent meter damage.

[A]

Testing AC Residual Voltage

Generator residual AC voltage should be checked
first if there is no AC power output. A good place to
check is at TB21 across terminals 62 and 63 (see
Figure 5). Residual voltage should be 5-10 VAC at
normal operating rpm. If none, flash field per Test
[D].

If residual voltage is present at TB21, then check
continuity of circuit breaker CB21. If CB21 is OK,
proceed to VR21 PC board and check for residual
voltage between connector numbers 11 & 12,1 & 2,
and 9 & 10. If none, check continuity between these
points with the gen set shut down. If voltage is low,
test L21 reactor Test [B] and T21 transformer Test
[El.

[B]

Testing L21 Reactor

The L21 commutating reactor (Figljre 6) mounts
inside the control box.

The coils 1-2 and 3-4 are wound on the same core.
Resistance between 1-2 and 3-4 should be .031 to
.037 and .038 to .046 ohms respectively at 77° F (25°).
Resistance between coils and ffom any terminal to
frame of the reactor should be infinity.

[C]

Testing Rectifier Bridge Assembly (CR21)

The rectifier bridge located within the control cabinet
contains 3 diodes (CR1, CR2 and CR3) and two sil-
icon controlled rectifiers (SCR1 and SCR2). The
components are encapsulated within a hermetically
sealed block. Therefore, failure of any diode or SCR
means the entire unit has to be replaced. See Figure
7.

11
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FIGURE 6. L21 REACTOR

AC TERMINALS ARE
GIVEN NUMERIC
DESIGNATIONS FOR
TEXT REFERENCE
ONLY. DOES NOT
APPEAR ON UNIT.

AC-1

4

SCR1

CR1

al

cR2
SCR2
Jr/ AC2®

FIGURE 7. SCR BRIDGE ASSEMBLY

8\7
Y

Disconnect wires from rectifier unit prior to testing.
Test unitin order shown in Table 2. Refer to Figure 8
for SCR1 and SCR2 test circuit. When test is com-
plete and satisfactory, reconnect unit observing cor-
rect wiring hook-up.



6 VOLT
DRY CELL.
BATTERY FIGURE 8. TESTING SCR

TABLE 2. TESTING RECTIFIER BRIDGE
ASSEMBLY CR21

TEST | OHMMETER LEAD | RECTIFIER JESTING
+ - TERMINALS | CR | SCR REMARKS METER SCALE

1 X + CR3 Infinity RX10K
X

2 X - CR3 6- to 50-Ohms RX1
X +

3 X + SCR1 tnfimty RX10K
X AC1

4 X AC1 tntinity RX10K
X -

S X - CR1 6- 10 50-Ohms RX1
X ACt

6 X + SCR2 infinity RX10K
X AC2 a

7 X AC2 Infinity RX10K
X - CR2

8 X - CR2 6- 10 50-Ohms RX1
X AC2

6 V Ballery DC Voitmeter DC Voltmeter
with Resistor lead Reading
+ - + -
less than
E AC1 + SCR1 AC1 + 3 Volis
107" AC2 + SCR2 AC2 + 3 Volis

* Apply temporary jumper from AC1 to G1 to test SCR1. Remove jumper and read voltmeter.

** Apply temporary jumper from AC2 to G2 to test SCR2. Remove jumper and read voltmeter.

[D]

Flashing The Field

If output voltage does not build up it may be neces-
sary to restore residual magnetism by flashing the
field. Assemble a 6-volt battery and diode as shown in
Figure 9. '

If a 6-volt lantern battery is not available, a 12-voltor

24-volt generator set battery can be used. However, a
20-ohm or a 40-ohm, 2 watt resistor must be used in

12

-

DC VOLTMETER

series respectively with the 12amp 300 V diode. Start
the generator set and operate at normal rpm. Touch
positive lead to + terminal on rectifier bridge, and
negative lead to the - terminal. Hold leads on termi-
nals just long enough for voltage to build up.

Do not keep excitation circuitry

connected longer than 5 seconds,
or damage may occur to the exciter regulator.

PLACE RESISTOR HERE FOR
12V OR 24V BATTERY

RECTIFIER BRIDGE 6 VOLT
ASSEMBLY ’ DRY CELL
BATTERY

FIGURE 9. FIELD FLASHING CIRCUIT



[E]

Testing Reference Transformer T21

Transformer T21 has eight leads; six are primary
leads marked H1 through H6 and two are secondary

leads marked X1 and X2.

The winding schematic (Figure 10) shows the resist-
ance values for the individual coils. Resistance
between any primary and secondary leads and from

any lead to transformeér frame should be infinity.

H1 Hé
}e————350-427. OHMS —————>
I,_
et 333-407 OHMS ]
H4
fteren303-371 OHMS ==}
H3
l<— 282-344 OHMS
H2
te—270-330—1
OHMS '
—3% w———
T21
128-156 OHMS
X1 X2
VR21-9 ——I L— vR21-10

FIGURE 10. T21 WINDING SCHEMATIC

[F]

VR21 Replacement

Use the following procedure for replacing the voltage
regulator PC board or VR chassis.

1.
2.

oo~

Stop engine.

Disconnect and if necessary, label wires; VR21-1
through VR21-12. Refer to AC control wmng
diagram.

Remove four screws at corners. -
Remove old PC board.
Instali new PC board and secure with four screws.

Reconnect wires removed in step 2 to proper
terminals.

Connectjumper W12to propertermmalsforyour
particular voltage code and voltage connection.
See Test Procedure [Q].

Perform voltage calibration and stability adjust-
ment procedures to obtain the correct generator
output voltage and stability with new PC board in
set.

13

[G]

Testing Rotating Rectifiers

Si

x diodes labeled CR1 thru CR6 are mounted on the

rotating exciter assembly as shown in Figure 11. Test

di

1.

odes as follows:

Remove one diode at a time from heat sink. Test
that diode and reinstall on heat sink before pro-
ceeding to the next one.

2. Check the resistance of the diode with an ohm-

meter. Connect one lead to the top of the diode
and the other lead to the diode stud. Observe
reading.

3. Now reverse leads and again observe reading. A

good diode should have a higher reading in one
direction than the other. If both readings are high,
or if both readings are low, diode is defective and
must be replaced with new, identical part.
Excessive dust or dirt on diodes
and other components will

cause overhealing and eventual failure. Keep
these assemblies clean!

¥ROTATING RECTIFIERS
@ MOUNTED ON HEAT-SINK
: (6 TOTAL)

AUTOMATIC OVERSPEED
SHUTDOWN SENSOR
R

a0 - o

Use 24-lbs-in. (2.7 Nem) torque  when replacing nuts of F1+
and F2-, CR1, CR2, CR3, CR4, CR5, and CR6.

FIGURE 11. DIODE ASSEMBLY

Replace rectifiers using the following procedure:'

1.
2.

3.

Unsolder leadwires from terminals.

Use proper size wrenches to hold the body while
removing the nut.

Push the rectifier free of mountlng hole in the
heat sink.

. Insert new rectifier into mounting hole. Using nut
and washer provided, secure rectifier to heat sink.

Torque diodes on rotating exciter assembly to
24-lb. in. (2.7 Nem).

Solder leadwires to new rectifiers.
Use a 40 watt soldering iron.

Hold a needlenose pliers be-

tween rectifier and soldering point to prevent
destructive heating. Excessive heat on these
components will destroy them.
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Testing Exciter Stator

Testing for grounds: Using an ohmmeter (R x 100
scale), measure the insulation resistance between
either lead F1 or F2 and the laminations. A reading of
less than infinity indicates a grounded coil. See Fig-
ure 12.

FIGURE 12. TESTING FOR GROUNDS

Testing winding resistance: Measure coil resistance
between leads F1 and F2 with an ohmmeter (scale R x
1). Resistance should be 15.55 to 17.79 ohms at 68°F
(20° C). See Figure 13.

FIGURE 13. MEASURING FIELD RESISTANCE

[J]

Testing Exciter Rotor

Testing for grounds: Remove diodes CR1, CR2, CR3,
CR4, CR5, and CR6 from diode heat sink assemblies.
Using an ohmmeter (R x 100 scale) measure insula-
tion resistance between any of the leads and the lam-
inations (exclude the diodes from the test circuit). A
reading of less than infinity indicates a ground.

Testing winding resistance: Using a Wheatstone or
Kelvin bridge meter, measure resistance between
leads pairs T1-T2, T2-T3 and T1-T3. Resistance
should be 0.496-0.607 ohms. at 68° F (20° C). See Fig-
ure 14,
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CR1 CR4

T

T3 T2

CR6

CR2
CR3

CRS

FIGURE 14. TESTING EXCITER ARMATURE

[K]

Testing Generator Stator

Testing for grounds: Before testing stator, discon-
nect control wires 4,7,8,9 and 10 from TB21. Isolate
from ground and each other. Connect all stator out-
putleads (T1-T12) together. Use an ohmmeter set on
the R x 100 scale to measure the insulation resistance
between the windings and the stator frame. A reading
of less than infinity indicates a grounded coil.

Testing for shorts: Connect an ohmmeter (R x 100
scale) between each individual winding and the other
windings connected together. Repeat until all six
coils have been tested. A reading of less than infinity
indicates a short.

Measure resistance of windings using a Wheatstone
or Kelvin bridge meter. See Figure 15. Ifany windings
are shorted, open, or grounded, replace the stator
assembly. Before replacing the assembly, check the
ieads for broken wires or damaged insulation.

Stator output leads T4, T7, T8, T9 and T10 are interconnected
(within the stator) to five stranded (#10 aircraft) control wires.
These wires are labeled 4,7,8,9 and 10 respectively and terminate at
TB21 (terminals 61-65).

&

=

e

FIGURE 15. TESTING STATOR WINDINGS



TABLE 3. RESISTANCE VALUES FOR STATORS

All resistances should be within the value shown at
68°F (20° C). Use a Wheatstone or Kelvin bridge for
this test. Measure between the following leads:

T1-T4 T7-T10 T3-T6

T9-T12 T2-T5 T8-T11
KW RATING RESISTANCE

50 Hz 60 Hz Ohms
165 200 .0047 to .0057
208 250 .0032 to .004
250 300 .0022 to .0027
290 . 350 .0018 to .0022

[L]

Testing Generator Rotor

Testing for grounds: Remove F+ and F- rotor leads
from diode heat sink assemblies. Connect an ohm-
meter (R 'x 100 Scale) between either rotor lead and
the rotor shaft. A reading of less than infinity indi-
cates a grounded coil. See Figure 16. :

RESISTANCE BRIDGE >

LE/;\%?_ AND THE OTHER PROD TO THE ROTOR |
SH . :

IF ROTOR IS GOOD THERE SHOULD BE NO
READING ON OHMMETER

FIGURE 16. TESTING ROTOR FOR GROUNDS

Testing winding resistances: Use a Wheatstone or
Kelvin bridge for this test. Remove F+ and F- rotor
leads from diode heat sink assembly. Connect meter
leads between F+ and F-. Resistances should be
within the values specified in Table 4 at 68°F (20° C).
See Figure 17.
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RESISTANCE BRIDGE

CONTACT ONE PROD TO ONE FIELD LEAD AND
THE SECOND PROD TO THE OTHER FIELD LEAD.

‘RESISTANCE VALUES ARE GIVEN IN TABLE 4

FIGURE 17. MEASURING ROTOR WINDING RESISTANCE

TABLE 4. ROTOR RESISTANCES

kW RATING AND SERIES | RESISTANCE
50 Hz 60 Hz OHMS .
165.0 DYH | 200.0DYH 1.61-1.97
165.0 DFP | 200.0 DFP 1.61-1.97
1920 DFP | 230.0DFP .| 1.801t0220
208.0 DYB | 250.0 DYB . 1.91 to0 2.33
208.0 DFM | 250.0 DYB 1.91 to 2:33
208.0 FT 250.0 FT 1.91 to 2.33
250.0 DFS | 300.0 DFS 2.17 to 2.35
250.0 DFT' | 300.0 DFT 217 10 2.35
250.0 DHA | 300.0 DHA 2.17 10 2.35
290.0 DFN | 350.0 DFN 2.38 t0 2.90
290.0-DFU | 350.0 DFU 2.38 to 2.90
290.0 DHB | 350.0 DHB 2.38 t0 2.90
290.0 WF 350.0 WF 2.38 t0 2.90




[M] 1.

Wiring Harness Check 2

Carefully check wiring harnesses as follows:

1. Inspect all wires for breaks, loose connections,
and reversed connections. Refer to applicable
wiring diagram,
2. Remove wires from terminals at each end and
using an. ohmmeter, check each wire end to end 3.
for continuity or opens.

3. Using an ohmmeter, check each wire against
each of the other wires for possible shorts or
insulation breaks under areas covered by wrap-
ping. material.

4. Reconnect or replace wires according to appli-
cable wiring diagram.

Frequency sensitive—voltage output reduces in
direct proportion to the engine speed.

Non-frequency sensitive—voltage output does
not decrease when engine speed decreases.

A temporary overload with non-frequency sensi-
tive reference could cause the engine to reduce
speed, and then require a 50- to 60-percent load
reduction before it could return to rated speed.

Semi-frequency sensitive—voltage output de-
creases as engine speed decreases, but not as
severely as in the “frequency sensitive” mode.
Unless otherwise requested by the purchaser,
Onan sets are connected at the factory for semi-
frequency sensitive voltage regulation because a
decrease in voltage output reduces the effective
load on the engine, permitting the set to return to
its rated voltage and frequency when the over-
load is removed.

[N] Changing Sensitivity Reference: The sensitivity ref-
erence can be changed if necessary, by unsoldering

W1

on VR21 at “S” (semi-frequency sensitive) and

Sensitivity Reference Circuit resoldering it to hole “F” (for frequency sensitive) or

Three types of sensitivity references are possible with to hole “N” (for non-frequency sensmve) voltage
voltage regulator VR21. regulation. See Figure 18.

R26
DAMPING <_|

R18
VOLTAGE — ]

CR8 CR3C3 cRis

~ WIRE W1

1 2 3 4 5 6 7 8

9 10 I 2
BOARD ASSY-PC ™
VR st REV

FIGURE 18. VR21 PRINTED CIRCUIT BOARD
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Voltage Regulator Adjustment

If VR21 voltage regulator printed circuit board has
been replaced, it may be necessary to center the
voltage adjust rheostat (R21) on meter panel.

1. Center the voltage adjust knob so pointer is ina
vertical position.

2. Open meter panel déors and start unit.

3. Using a screwdriver, turn R18 potentiometer on
printed circuit board VR21 in direction shown to
increase or decrease the voltage (See Figure 18).
Observe voltmeter on-meter panel while making

*adjustment. Set voltage wuth no load connected
to generator.

(Example: For a 120/240 volt connection, set no,

load voltage at.approximately 246 volts). -

If voltage is unstable ortendsto h_uht, turn R26 pdten—
~ tiometer on VR21 in the direction shown on printed
circuit board to increase damping (Figure 18).
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[Q]

Reconnection

Flgure 19 showsreconnection possibilities for the YB
series generators. When reconnecting bus-bars for a
different voltage, be sure to reconnect lead from ter-
minal 63 (inside control box) to éither H3, H4 or H5.
See Flgure 2 and 19. )

Redistribution or publication of this document,
by any means, is strictly prohibited.
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GENERATOR DISASSEMBLY

If generator testing determines that generator needs
repair, remove and disassemble as follows:

1.
2.

Disconnect and remove load wires in outlet box.
Disconnect leadwires from control box. Check
wire markings for legibility to ease assembly.
Arrange leads so they can be easily withdrawn
from the control box.

Remove generator air inlet grille and end bell

- cover. Disconnect and remove control box hous-

ing. Remove capscrew, washer and speed sensor
wheel from rotor shaft.

Block the rear of the engine in place by suppor-
ting the flywheel housing. Remove capscrews
securing the generator mounting bracket to the
skid base. Remove the generator air outlet screen.
Step 5 applies to models using disc with holes
(Figure 20).

. Attach an overhead hoist to the stator assembly

lifting bar. Remove the capscrews securing the
stator assembly to the engine flywheel housing
and slide the stator back about three inches.
Remove the capscrews attaching the flexible
drive coupling to the engine flywheel and remove

- the stator assembly and rotor assembly (rotor

inside the stator) from the engine.
Do not let rotor hang unsupported by the

flexible drive coupling. Rotor weight will

damage the flexible drive coupling.

Proceed to step 8.

. Attach an overhead hoist to the stator assembly

lifting bar. Remove the capscrews securing the
stator assembly to the engine flywheel housing
and slide the stator assembly off the rotor
assembly.

Attach hoist and sling to the rotor assembly and
apply a slight lift to support the rotor. Remove
capscrews securing the flexible drive coupling to
the engine flywheeland remove the rotor from the
engine.

FLAT WASHER (8)

EXCITER

BLOWER

DISC
(WITH HOLES)

EXCITER
FIELD

Remove end bell from stator assembly; remove
exciter field from end bell assembly if necessary.

. Remove bearing and spacer from shaft.
10.

Disconnect rotor field Ieads from rectifier
assemblies F1 and F2 on exciter armature.
Remove exciter armature.

GENERATOR ASSEMBLY

Generator assembly is the reverse of disassembly
procedure:

1.

2.

Always replace bearing with a new one; apply a
layer of Molykote grease Onan #524-0118 on end-
bell bearing bore before inserting bearing.

Torque bearing capscrew to 60-70 Ib. ft. (81.3 to
94.9 N.m). .

Step 3 applies to models DYH and DYB only.

3.

Assemble rotor and stator to engine. Be sure to
install the eight flat washers between the disc and
blower (Figure 20). Use spray adhesive or heavy
grease to hold washers in place during assembly.

Torque drive disc to rotor capscrews to 200-240
Ib. ft. (271 to 325 N.m).

. Torque drive disc to flywheel capscrews to 110 to

120 Ib. ft. (149 to 162 N.m).

Torque end bell mounting stud nuts to 5510 65 Ib.
ft. (75 to 88.0 N.m).

Torqgue stator mounting capscrews to 45 to 55 |b.
ft. (61 to 75 N.m).

. Adjust magnetic sensor air gap at .050- to .060-

inch (1.27 to 1.52 mm).

Refer to parts catalog for replaceable parts and
assemblies. Refer to applicable wiring diagram
for reassembly.

G-1104

FIGURE 20. GENERATOR DISASSEMBLY



Control System

GENERAL

The shock-mounted control box has two doors that
open from the middle. For identification purposes,
left and right is determined by facing the control
panel.

The left hand door is designated the AC panel and
contains the following standard equipment. See Fig-
ure 21,

Dual Range AC Voltmeter: Scales 50 to 300 volts and
100 to 600 volts AC.

"Dual range AC. Ammeter: Range of meter depends
upon size of generator.

Voltmeter ammeter phase selector switch: Selects
the phases of the generator output to be measured by
the AC voltmeter and AC ammeter, ie., line-to-line,
line-to-neutral, single phase or three phase.

Range Indicator Lights: Identifies high or low scale to
be read on the AC ammeter or AC voltmeter.

Frequency Meter: Pointer type meter indicates gen-
erator output frequency in Hertz.

Running Time Meter: Registers total number of
hours, to one-tenth hour that unit has run. Recorded
time is accumulative; the meter cannot be reset to
zero time.

Volitage Regulator: Rheostat (R21) provides an
adjustment of plus or minus 5 percent of generator
output voltage.

Exciter Circuit Breaker (CB21): Provides generator
exciter and regulator protection from overheating in
the event of certain failure modes of the generator
exciter and. voltage regulator.

Optional AC Panel Equipment:

Kilowatt Meter: Connected to a transducer mounted
on the back of the control cabinet, this instrument
indicates generator output in kilowatts. The trans-
ducer is connected across the phases of the genera-
tor, and to the current transformers.
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Governor Control: This single-pole double-throw,
center-off, momentary contact switch is wired into a
split-field series motor situated on top of the engine
governor. Used only with a Woodward PSG Gover-
nor, the switch operates the motor which adjusts the
governor and therefore the engine speed.

Standard DC Panel Equipment:

Oil Pressure Gauge: Connected to a resistance type
sender on the engine, this instrument indicates
engine circulating oil pressure.

Water Temperature Gauge: Connected to a resist-
ance type sender on the engine, this instrument indi-
cates engine coolant temperature.

Ammeter: Indicates the output current of the battery
charging alternator.

Run-Stop-Remote Switch: Starts and stops the unlt
locally or from a remote location.

Reset Switch: Manual reset for engine monitor after
shut-down. Run-Stop-Remote switch in “STOP” position.

Lamp Test: Depress to test warning lamp bulbs.
Operate only while engine is running.

Warning Light: Indicates “Fault in engine operation”.

Optional DC Panel Equipment:

Penn State Run-Stop/Reset-Remote Switch: Momen-
tary contact in the depress during reset position. To
reset engine monitor, hold switch in the DDR posi-
tion, actuate reset switch, release and select run to
start engine.

Warning Lights: Eliminates the one “Fault” light and
substitutes five indicator lights to give warning of:

1. Overcrank

2. Overspeed

3. Low Oil Pressure

4. High Engine Temperature
5. Low Engine Temperature
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CONTROL OPERATION

In emergencies, service personnel may be required to
service a failed generator setin minimum time. This is
especially true if generator is the backup power
source for life support equipment in hospitals.

The information in this section will instruct personnel
on operation of relays and printed circuit modules.
Used with the Wiring Diagrams, it will provide greater
understanding of control system function.

Engine Control Relays

The following are brief descriptions of operation and
functions of the control relays. The term B+ is used to
designate battery voltage (+24 VDC).

Start Disconnect Relay K11: Placing R-S-R (Run-
Stop-Remote) switch in Run position applies B+ to
coil terminal B of relay K11. Coil terminal A is con-
nected to terminal 1 of Start Disconnect module A17.
Coil ground is completed by transistor Q2 on A17.
When K11 energizes, the following occurs:

1. Contacts 7 and 4 close and apply B+ through K14,
(7-1) to Cranker module A14. Relay K13 ener-
gizes. and applies B+ to the starter solenoid.

2. Contacts 3 and 9 open to start the Overcrank
timing sequence.

3. Contacts 8 and 2 open and allow engine starting
without low oil pressure shutdown.

Relay K11 remains energized until engine begins to
run and an input of 150to 190 hertz from the magnetic
speed sensor is applied to A17 terminals 21 and 22.
This causes transistor A17-Q2 to stop conducting
and opens the ground circuit to K11 coil causing the
following:

1. Contacts 7 and 4 open to disconnect the B+ from
the cranking starter circuit.

2. Contacts 3 and 9 close to terminate overcrank
timer.

3. Contacts 8and 2 close to enable Low Oil Pressure
shut down circuit.
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ignition Relay, K12: Energized by B+, through
module A11 when R-S-R switchis placed in run posi-
tion. Relay A11-K1 N.C. contacts complete the circuit
through module A11-20 terminal .to relay K12 coil.
This relay remains energized for duration of engine
run. :

When K12 energizes the following occurs:

1. Contacts 8 and 5 close and apply B+ to voltage
regulator of battery charging alternator to pro-
vide excitation.

2. Contacts 4 and 7 close and apply B+ to:
Oil pressure gauge.

Water temperature gauge.

Water solenoid valve.

Fuel pump.

Energize K15, stop relay (not diesel).
K11-7, input to module A14.

K15(-6) to energize fuel solenoid valve (not
diesel).

Q@ -0 000

3. Contacts 3 and 9 open to initiate Cycle Cranker
sequence.

Deactivation of relay K12 will shut down the engine.

Start Solenoid, K13: Relay K13 has only one set of
contacts. It is energized by closure of K11 (7-4)
through K14 (7-1) and Cranker moduie A14. When
relay is energized, it applies B+ through circuit
breaker CB1 (one engine) to starter shift solenoid K.
When engine starts, relay contacts K11 (7-4), fol-
lowed by K14 (7-1) open to de-energize K13.

Starter Protection Relay, K14: Relay K14 is energized
by generator output (190 to 240'VAC) and de-
energizes when voltage falls to 135 VAC. When ener-
gized the following occurs:
1. Contacts of K14 (9-6) close to apply B+ to TB13-
58 and to remote station "Generator on” lamp.
2. Contacts K14 (7-1) open to de-energize K13 and
act as a backup for relay K11 (7-4).



) | TOD.

{ISTART/STOP
ENGINE : ENGINE IRMT. (CRANKING ’ ‘OVERSPEED * STARTER
SHUTDOWN  MONITOR "IND. ' MODULE SENSOR DISCONNECT

FIGURE 22. ENGINE CONTROL MODULE LOCATION
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Stop Relay, K15 {Natural Gas: Relay K15 is energized
by closure of K12 (4-7) contacts. Contact switching is
as follows:

1. Contacts 7-1 and 8-2 open to disconnect ground
from magneto (or magnetron) primary coils.

2 .Contacts 3-9 open todisconnect K1 fuel solenoid
from AUX output of battery charging alternator.

3. Contacts 6-9 close and apply B+ to K1 fuel
solenoid.

Overspeed Relay K15 (DHA and DHB Only): Relay
K15 is normally de-energized and used as a back-up
to the standard Overspeed installation. If engine
overspeed occurs transistor A16-Q2 conducts and a
ground is supplied to terminal 13 of A11 Engine
Shutdown module. This causes ' A11-Q1 to conduct
and apply B+ to energize K15 relay.

Closure of K15 contacts 6 and 9 applies B+ to K4 Air
inlet solenoid. which actuates air shutters to starve
the engine and induce shutdown.

Shauld this back-up system be actuated, manually reset air shutter
doors. The engine will not start until shutters are open.

Engine Control Models

The following are brief descriptions of operating
functions of the engine control modules shown in
Figure 22. The term B+ is used to designate battery
voltage (+24 VDC).

Engine Control Module, A11: The R-S-R switch in
Run position applies B+ to energize K12ignition relay
via A11 pins § and 20. The B+ at pin 14 goes through
lamp test switch $13, then re-enters at pin 18 and
appliedto coils of A11-K1and -K2. Aground at A11-7
energizes A11-K1 to perform the following functions:

1. The N.C. contacts open to remove B+ from K12
coil which shuts down the engine.

2. The N.O. contacts close to apply B+ (from the
alarm reset switch) to the alarm terminal on TB12.

A ground at A11-3 energizes A11-K2 which will func-
tion as follows:

1. N.O. contacts ciose to energize alarm and apply
B+through A11-19to A12-1to keep faultlamp on.

2. N.O. contacts close; if a ground is present on
At11-1, relay All-K1 will energize and shut down
engine .The ground on A11-1 will act as a hold-in
circuit for A11-K1 coil.

DHA and DHB only: During overspeed shutdown, a
ground is applied to terminal 13. The current flow
across resistor A11-R1 will turn on A11-Q1 transistor
which applies B+ to terminal 9 to energize relay K15.

Engine shutdown caused by malfunction will leave
A11-K1 relay latched. Reset relay as follows:

Standard [nstallation: Place R-S-R switch in Stop
position and press Reset button. Return R-S-R switch
to operational position (Run or Remote).

Penn State Installation: Place and hold R-5-R switch
in Depress During Reset position. Press Reset but-
ton. Release switch and return to the required opera-
tional position.

Engine Monitor Module, A12: The R-S-R switch in
Run position applies B+ to A11 (pins 5 and 20), to
terminal A12-20, to DS12 Overcrank, DS13 Over-
speed and DS14 Low Oil Pressure lamps. Grounds
for the fault lamps are provided within the Engine
Monitor module.

Start Disconnect relay K11, N.C. contacts 9-3 (open
when K11 energized) are between A12-22 and
ground. If after 75-seconds of cranking engine does
not start, a potential built up in capacitor A12-C7 will
discharge and cause unijunction A12-Q7 to fire. Uni-
junction A12-Q5firesand turns on A 12-CR9to apply
a ground to A11-K1 relay, which energizes and stops
any further starting action. A12-CR9 also provides a
ground for the Overcrank lamp to indicate a fault.

Engine start within 75-seconds will cause a signal
from the overspeed sensor through module A16 to
turn off transistor A17-Q2 and de-energize relay K11.
N.C. contacts 9-3 close and short out capacitor A12-
C7 to prevent engine shutdown through Overcrank
function.

With the engine running and relay K11 de-energized,
low engine oil pressure will cause LOP switch to
close applying a ground to pin 4. Transistor A12-Q6
will turn off, A12-CR6 will turn on and apply a ground

- for Low Oil Pressure light to indicate a fault. A11-K1
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will cause K12 relay to shut down the engine and
energize the alarm system.

If engine overspeeds (rpm in excess of 2010), the
output of A16-1C2 turns on A16-Q2 which conducts
and applies ground to A12-2. This turns on A12-Q1;
A12-CR3 will conductand make ground for the Over-
speed light to indicate a fault. A11-K1 will energize to
shut off K12 relay to stop the engine. The alarm wiil
operate.



Remote Indicator Module, A13: This module is used
on five Fault light systems only, to light fault indica-
tors at remote stations.

If a low oil pressure shutdown occurs a ground will be
applied to A12-5 and A13-1. This turns on A13-Qf1
and applies B+ to A11-2 to light the Low Oil Pressure
fauit indicator at the remote station. Two extira fault
lights are connected into the A13 module: DS15 High
Engine Temperature and DS16 Low Engine Temper-
ature. Closure of High Engine Temperature Sensing
switch applies a ground to A13-20. This starts A13-Q6
conducting which turns on CR7 to ground pin 14, and
light the High Engine Temperature lamp and apply a
ground to A11-K2 for the alarm system. A13-Q5 will
conduct and apply B+ to A13-12 for the remote sta-
tion light.

Closure of the Low Engine Temperature Sensing
switch applies a ground to A13-8. Transistor A13-Q4
will turn on the sets panel and remote Low Engine
Temperature lights to indicate a fault. There is no
alarm or engine shutdown with this fault.

Cycle Cranker Module, A14: Available as an option,
the Cycle Cranker allows three crank cycles and two
rest cycles of the engine starter motor within the
75-second cranking period established by module
Al2.

Cycletimesare adjustable. Crank cycle time is varied
by A14-R4 and rest time by A14-R6. Crank time is
13-to 17-seconds and rest time is 8- to 12-seconds.
The rheostats are accessible through holes in the
module plate.

When the R-S-R switch is in Run position, K11 is
energized. K11 (7-4) contacts close and B+ isapplied
to terminals 3,4 and 5 of A14. Transistor A14-Q2
conducts and causes Q3, Q4 and A5 to conduct and
apply B+ to K13 starter relay. Capacitor A14-C2
charges and turns off A14-Q2 which allows Q1 to turn
on.Q3, Q4 and Q5 turn off and de-energize K13.
Capacitor A14-C2 discharges, transistor Q2 turns on
and the cranking cycle is repeated until capacitor
A12-C7 is charged. At this point A12-CR9 turns on
allowing relay A11-K1 to pull-in, to de-activate
igntion relay K12 and prevent any further cranking
action.

If the engine starts within the cranking cycle time
(75-seconds) relay K11 will de-energize, contacts
K11 (3-9) will close and capacitor A12-C7 will be
discharged setting its voltage to zero.

Standard Cranker Module, A14A: This module allows
B+ 1o be applied to K13 Starter relay, and cranking to
continue until the engine starts and relay K11 is de-
energized as described above. The 75-second crank-
ing period is established by module A12.

Time Delay Start-Stop, A15: Used only with a remote
control station, this module inserts a timed delay into
the Start and Stop functions. Delay times are adjus-

.table: Start, up to 15-seconds and Stop, from 30-

seconds to 5 minutes. Adjustments can be made
through access holes in the module plate.

When engine start signal is initiated from a remote
station, the set control panel R-S-R switch is left in
Remote position. Initiation of a start signal will apply
B+ to terminals A15-17 and A15-9. Voltage at A15-17
allows capacitor A15-C3 to charge. Voltage at A15-9
prevents capacitor A15-C4 from charging. Charge
time of A15-C3 is adjusted by rheostat A15-R14.
When charged capacitor A15-C3 will turn on A15-Q1
which will cause A15-CR1to conductand apply B+ to
the output terminals of the module, then to distribu-
tion points in the control panel. Once the gate of
A15-CR1 has been -triggered, it will continue to
conduct.

Initiation of a stop signal is really removal of the start
signal, which removed B+ from terminals 17 and 9 to

" allow capacitor A15-C4 to charge. Charge rate is

adjusted by rheostat A15-R16. When A15-C4 has

" charged, transistor A15-Q8 will turn on and cause the
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potential across capacitor A15-C6 to go more posi-
tive and bias the cathode of A15-CR1 to turn it off.
This will shut down the set.

Time Delay Bypass Module, 15A: Use of this module
allows Start/Stop control from a remote station with-
out the time delay advantage.

Engines fitted with turbo super chargers should be run for at least
five minutes after load removal before shutdown. This allows
engine temperature to stabilize and the turbo housing to cool off
and prevent warping or cracking of the turbo assembly.

Control panels with the time delay will allow the set to
run for five minutes before automatic shutdown.



Overspeed Sensor Module, A16: The Overspeed sen-
sor system has two sections: A 20-tooth disc
mounted on the generator shaft and a magnetic pick
up, and an QOverspeed sensor printed circuit module.

The output of the disc pickup device is fed into the
sensor module and is used for two purposes:

1. Engine shutdown when speed reaches 2010 rpm.

2. Disconnects starter when engine speed reaches
450 to 570 rpm and reconnects starter at 10 to
30-rpm if engine fails to start.

The 20 tooth disc rotates at engine speed and is
positioned so that the teeth are in the field of the
magnetic pick-up. Rotation of the disc induces a vol-
tage in the pickup which is fed to a switching ampli-
fier in A16-1C2, and then into a multivibrator (A16-
1C1), where a voltage is produced which is pro-
portionalto the input frequency. Attransistor A16-Q1
the same amplifier output is applied to A17 Starter
Disconnect module.

if engine overspeed occurs, the output of the
frequency-to-voltage converter (A16-1C1) switchesa
zener diode intothe base of A16-Q2. Q2turnsonand
provides.aground for the Overspeedfaultlight, alarm
~and engine shutdown if engine speed reaches 2010
rpm.

DHA and DHB only: An additional function when
A16-Q2turnsonisapplication.ofa ground to terminal
13 of A11 Engine Shutdown module for air shutter
-gperation.
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Start Disconnect Module, A17: This module is
responsible for disconnecting the starter at an engine
speed of 450- to 570- rpm to protect the starter and
the engine flywheel. A5V square wave is fed into pins
21 and 22 from the Overspeed Sensor board and then
into an integrated circuit A17-IC1. A difference in
time constant circuitry divides A17-1C1 into two sec-
tions: one for disconnect and one for reconnect. A
square wave output from A17-IC1is fed into A17-IC2
(essentially a flip-flop circuit) where it becomes
+5VDC applied to an amplifier in A17-1C3 and ampili-
fied to 13V. This voltageis connected through azener
diode to the base of transistor A17-Q2 to turn it on
and provide a ground to energize Start/Disconnect
relay K11.

Division of A17-1C1 alsoallows a second square wave
output to be applied to another amplifier in A17-1C3.
Here it connects to a filter network and into a Nand
gate of A17-1C2. At an engine speed of 450- to 570-
rpm {150- to 190- Hertz), the voltage output of A17-
1CG2is switched to zero which causes A17-Q2 to turn
-off and disconnect ground from K11. De-energizing
of K11 will open Startersolenoid K13.and preventthe
starter from operating.

A characteristic -of the Starter Disconnect circuit is
that A17-1G2will not reverse output polarity until the
input is reduced toless than 10-Hertz. Therefore, the
starter motor will not be reconnected until the engine
rpm drops below 30.



Fauit Lights: For a list of the fault light options, refer
to Table 6. On a standard single light installation a
fault indication will be accompanied by an engine
shutdown and an alarm. Pennsylvania State installa-
tions will not shut down the engine for low oil pres-
sure or high engine temperature, otherwise the instal-
lations are the same.

With four faults lighting one lamp, troubleshooting
without an Engine Tester board (Figure 23) is a pro-
cess of elimination to find which fault caused the
indication.

'TABLE 6. FAULT LAMP OPTIONS :

. . FAULT STOP EXTERNAL

- SYSTEM - FAULT LAMP ENGINE ALARM
PENN-STATE Overcrank X X X
SINGLE LIGHT | Overspeed X X X
Low'Oil Pressure X X
High Engine Temperature X X
STANDARD Overcrank X X X
" SINGLE Overspeed o e X X X
Low Oil Pressure . X X X
High Engine Temperature X X X
5 LIGHT Overcrank X X X
Overspeed X X X
Low Oil Pressure _ X X X
High Engine Temperature X X X

. Low Engine Temperature X
5 LIGHT Overcrank ' X X X
PRE-ALARM Overspeed X X X
Pre Low Qil Pressure X X
Low Qil Pressure X X X
Pre High Engine Temperature X X
High Engine Temperature X X X
Low Engine Temperature X
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Engine Malfunctions

The following are common engine malfunctions
and a brief description of control operation for
alarm or shutdown.

Overcrank: If after cranking for 75 seconds the
engine will not start, capacitor A12-C7 on the Engine
Maonitor module will charge to turn on A12-CR9,
illuminate the fault light and apply a ground to pin 7
on A-11 Engine Shutdown module. This energizes
A11-K1 and allows K12 to de-energize and stop
cranking action.

If an engine has been running and shuts down for a
malfunction, the starter will be energized (when
engine rpm drops below 30) to restart the engine.
After 75-seconds of cranking, the above shutdown
sequence is initiated and the cranking. circuitry is
disabled.

Overspeed: Engine speed in excess of 2010 rpm will
cause transistor A16-Q2 on the Overspeed Sensor
module to conduct and apply aground to pin2of A12
Engine Monitor module. A12-Q1 will then turn on and
trigger A12-CR3 to illuminate the fault light and
initiate shutdown and alarm from A11- shutdown
module.

o )

Low Qil Pressure and High Engine

Temperature (1-Fault Light System): These two
switches, although performing dissimilar functions,
have the same result. Closure of either switch will
apply aground to pin 4 of the A12 module. Transistor
A12-Q6 will turn on causing unijunction. A12-Q3 to
fire and trigger A12-CR6. The fault light will illumi-
nate. On a standard installation the alarm and engine
shutdown will be initiated, but a Penn State installa-
tion will set off the alarm only.

Five Light System: On a five fault light system, the
High Engine Temperature switch connects to module
A13-20 and the Low Oil Pressure switch to A12-4.

Closure of High Engine Temperature switch will
apply a ground to A13-20. This turns on A13-Q6
which triggers A13-CRY7 into conduction. This pro-
vides a ground path for High Engine Temperature
fault light and to relay A11-K2 for engine shutdown.

Closure of the Low Oil Pressure switch has the same
effect as that given for the single light system. An
adjustable rheostat (A12-R10) provides a timed-
delay period up to 10 seconds to allow the engine to
be started and oil pressure to build up. This prevents
immediate shutdown due to low.oil pressure during
starting.

TESTER

15

RPR
X100

OVERSPEED

CRARKING

FIGURE 23. ENGINE CONTROL TESTER
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ENGINE CONTROL SYSTEM CHECKOUT PROCEDURE

This checkout procedure of the Engine Control System is for use with the Engine Control Tester Part Number
420-0336 (Figure 23). Designed to enable the serviceman to check out the complete system, the Engine Control

Tester module is an indispensable tool for-rapid location of faults, or final pre-start system test.

Proceed with the checkout as follows:

e~

Remove front cover of engine module rack.

Remove Cycle Cranker module A14. See Figure 22.
Insert Engine Control Tester module into A14 position.
Set rheostat on Tester moduile fully counterclockwise.

Engine will not start with controls in this configuration.

Place R-S-R switch in run position, depress lamp
test switch to test fault lamp.

CHECKOUT

@

o Turn Tester rheostat to 2300
Does Tester cranking light I— rpm. Does Overspeed or Fault
go on? light illuminate on both
Tester and panet?

o {/©S anp]

Replace Start-Disconnect
Module A17. Return to
test @®.

no

Does Overspeed or Fault light
illuminate on Tester only?

s 1O e

Reset

i

1

In 65-85 seconds . .
el | Does Tester Replace .":r}gme Monitor Replace Engine Shutdown
3 light 2 = 1O memip Moduie A12. Return to Module A11. Return to
or Fault light | ght go oft” test (0. test ® ‘
come on? 1 ’ i
yes

Place Run-Stop-Remote switch to Stop and depress i
@ reset switch. Does Overcrank or Fault light go = N0 —> Check reset switch.
off?
yes
iPnlal;:e Run-_S(_to:\)-?emoTt-e stwitch Turn Tester rheostat to 2300 Replace generator Overspeed
@ h ur: ‘:?Slelgol umD bl = 10—~ rpm. Does Overspeed or Fault e 110 =] sensor module A16. Return
rneostal 10 ol rpm. Does light come on? to test .
Tester Cranking light go off?
yes I yes
In 10-20 seconds, does Low i : Replace Starter Disconnect
R ! lace Engine Monitor Module
Qil Pressure or Fault Light o (10 ] 2?2 Returngto test @ Module A17. Return to test
come on? ’ ) .
yes
cont.
following
page
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yos

@ Reset Turn Tester
rheostat to 2300 rpm

A

Does Tester Overspeed light come on?

Does panel Overspeed or Fault light come on?

fe . — C— —— S— — — — — o Sem— ]

e MO ——ind

.._.no_ﬁ

yes

}

Replace Overspeed Circuit Module A16. Return to test .

Replace Engine Monitor Module A12, Return to test (3.

.Turn Tester rheostat to 400 rpm. Reset. Turn
@ rheostat slowly CCW. Does Overcrank or Fault
light come on below 30 rpm?

r——— O me———p

. Replace Starter Disconnect Module A17.
Return to test G).

yes

|

Momentarily ground terminal 31 on TB11. Doeé High
Engine Temp. or Fault light go on?
“¥  {Tester cranking light shiould go off if in the

NO menip]

‘Replace Remote Indicator Module A13. Return to

test ®.

shutdown mode. remain.on in Pre-Alarm mode).

yes

Place panel Run-Stop-Remote:switch in Remote
position. Turn Tester rheostat fully CCW. Jumper
B+ to Remote on TB12. Does Tester Cranking light
come on after 2 to 3 second delay?

S— 1O e———

‘Replace Time Delay Start/Stop-Module A15.

yes

t

Remove 'Mddule A12. Remove B+to:Remote Jumper on
TB12. Does Tester Cranking light go off after
30 seconds? Reinstall Module A12.

Bmsnss [} () sy ]

Replace Time Delay Start/Stop Module A15.
Return to test ®.

yes

|

Remove Tester Module, plug in Cycle Cranker
Board A14. Place Run-Stop-Remote switch in Run
position. Does engine crank?

s 110 o]

Replace Cycle Cranker Module A14.
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CONTROL TROUBLESHOOTING

Before troubleshooting, visually inspect all wiring
and connections. Check relay plug-in receptacles for
cold solder connections. Look at the engine control
modules for signs of burned or damaged solid state
devices, and again check for cold solder connections.

This troubleshooting guide assumes the technicians
knowledge of the generator set will allow him to con-
sider the nature of the fault before proceeding.

For example, the set cranks without starting; he
would check fuel, fuel lines, ignition, carburetion, etc.
If it does not crank, he would check -

e Batteries

Connected properly?
Connections clean and secure?-
Fully charged?

e Starter connections secure? _
¢ Remote station Start switch in correct position?

A few minutes spent logically analyzing a malfunc-
tion can save time and expense Consult the englne
operator’s manual for engme troubleshooting in-
formation.

This manual will help troubleshooting electrical con-
trol problems. The information in this section is
divided into Flow Charts A, B, C and D as follows:

A. Engine Fails to.Crank. Switch in “Run” position.

B. Engine Fails To Crank, Switch in “Remote
position. .

C. Engine Malfunction Shutdown, Fault Light “On”.
Five Light System.

D. Engine Malfunction Shutdown. Fault Light “ON”.
‘Single Light System. -

To troubleshoot a probiem, start at upper-left corner
of the chart related to the problem, and answer all
questions either YES or NO. Follow the chart until thé
problem is found, makmg voltage ‘measurements as
referenced.

Do not make voltage measurement
on any module unless an extender

card is used. Make measurement on the extender

. card. Doing so helps prevent damage to the module
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FLOW CHART A. ENGINE FAILS TO CRANK. SWITCH IN “RUN” POSITION.

NOTE: Place R-S-R. switch in Run position when making voltage measurements.

Are battenes connected-
properly, is voltage
normal?

V. p—

yé‘sz

¥

Check battery terminal
connections. Recharge or
replace batteries if
defective.

Replace K11 relay.

Move R-S:R switch to Stop-
Run-Stop. Does relay K171
actuate (observe-visually)?

t:

yes:

no P

I
;

yes-

{

Temporarily jumper K11-A
to ground terminal. Does
K11-actuate with R-S-R
switch now?

u

e [} O ene— !

Does starter relay. K13
actuate (verify.by sound

!

yes

Unplug K11. Is.voltage at
! relay sockel pin B +24.VDC
; with R-S-R switch in Run |

Replace Start Disconnect
maodule Al7.

pasition?
] Check voitage at terminai 6

of R-8-R switch in-Run position
If not +24'VDC, replace switch.
Check wiring to. K11,

or feel) ?
l: {
. i

yes. no
. d
i @
Is voltage atilarge. A 5 Temporarily jumper T811-26 1 4 Is voltage at. TBT:1-26
terminal of starter 10—, to K13-2. Does:relay: i ,,_24;\',0?:?.
+24NDC?Y : : actuate? : Ié
; : [ [
yes yi__:.s Yi? nf
q - 73 - . N .
] o ' : ) | DoesKtZactuate
: ‘Rep} : Is voltage at K141 ! i Replace K13 . when R-S-R'switch
N place. Starter. : & h N : . starter oo -
3 i H +24VDC? i : solenoid is moved between-
3 H ; | Rumand Stop?
yes I' no yes 3 no

Replace Cranker
module A14

Is voltage at K14-7
+24.VDC?

B §
. Replace r Temporarily jumper

no

Replace relay K14.

yes

!

module - TB11-24to K12-B.
- AT ¥ Does relay. actuate?
i
r n no

Is voltage at K11-7
+24 VvDC?

Replace relay K12.

yes

i

Check wire from K11-4 to
K14-7. Repair if necessary,
or replace relay K11.
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FLOW CHART B. ENGINE FAILS TO CRANK. SWITCH IN “REMOTE” POSITION.

NOTE: This chart is concerned with failure to crank in Remote only. Fault ||ght “ON" should be solved after this malfunction is
corrected. See section on Fault Lights (Charts C and D). )

Is remote station switch
in Start position?

yes

Does set crank and start
with R-S-R switch in Run
position?

NO m——g

See Flow Chart A.

yes

|

Is remote station an Onan
. Automatic transfer switch?

J YOS el

Place Test transfer switch
to Test position. Does set
crank (R-S-R in Remote)? -

pcarmse /€S mm—t—

Replace T.D. Start/Stop
module A15.

no

!

no

Is remote station other
than an Onan automatic
" transfer switch?

YES e

See operators manual and
set switch for Start. Does
set crank (R-S-R switch in
Remote)?

no

Check wiring between gen
set and remote station.

no -

i

yes

Is remote station a
manual switch box? .

YES wwemaiins

With R-3-R switch in
Remote apply jumper from
TB12-B+ to RMT. After 10
seconds does engine crank?

Replace T.D. Start/Stop
module A15.

yes

}

Apply jumper across remote
station Start switch.
Does engine crank?

e 1O

Check wiring between set
and remote station. Repair
as needed.

yes

Replace remote station
Start switch.
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FLOW CHART C. ENGINE MALFUNCTION SHUTDOWN, FAULT LIGHT “ON".

OVERCRANK
(After 75 Seconds)

Check fuel system. Are
valves open and tanks full?

| SRR VY p——

FIVE LIGHT SYSTEM

OVERSPEED

Check ignilion system. (See
engine operators manual. Is
ignition OK?

L— YES s

Refer to first half of
Flow Chart A.

Check throttle. Is throttle
and governor linkage tree
and clear?

yes

Is injector rack movement
free? o

YES wmamip]

Remove air cleaner. Are
filters clean and dry? No
fuel saturation?

LOW OIL PRESSURE

yes

Replace Engine Monitor
module A14, ’

o YT —

Restart engine. Is governor
set correctly?®

Is oil at-correct level?
Is oil pressure sensor
working correctly?

f— /05 amma—pt

DISCONNECT WIRE FROM TB11-30.

DOES LIGHT REMAIN ON?

Y- pe——

Replace Engine Monitor
module A14.

HIGH ENGINE TEMPERATURE

Is coolant level correct?
If city water cooled, is
input solenoid valve open?

— €S m—r

Is radiator cooling duct.
free of obstruction?

I

Are fan belts tight?
Is temperature sensor OK?

yes

Disconnect wire A11-1 from
TB11-34. Does light remain

| D L

Is thermostat operation OK?

on?

yes

{

Replace Engine Monitor
module A14.

*Woodward governors have optionally installed externally-controlled motors. Adjust governor with switch on contro! panel.
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FLOW CHART D. ENGINE MALFUNCTION SHUTDOWN. FAULT LIGHT ON

Ate fuel tanks Tull and
tuel valves open?

SINGLE LIGHT SYSTEM

yes

Place R-5-R switch to Stop.
Depress Resot swilch Place
switch to Run. Does engine
start?

JENSS— VIV

yes

I natural-gas optrated
engine, check ignihon
system and re:lay K15

Does engine start and
shutdown?

Check free movement of
throttle and governor

linkage. Do controls
operate easily. no binding?

yes

e /€S mmm——

yes

- Is elapsed time from start
to shutdown less than §
. seconds?

jrsmemnncme 1O wmmeamsmiend

Is injector rack
movement free?

Is elapsed time from start
to shutdown about 10
seconds (Penn State units
ignore instruction)?

oS

no

yes

Is oil level correct?
Qil Pressure sensor
working correctly?

|

Are intake air filters
clean and dry. no fuel

yes

{

Is elapsed time from start
to shutdown about 75 seconds?

saturation?

yes

Is water temperature gauge
reading high (i.e., full
scgle)?

yes

| Is governor speed control
' set correctly? See
operators manual.

yes

Move R-S-R switch between
Stop and Run. Does relay
K11 actuate (observe

yes

Is coolant level correct?
OBSERVE WARNING BELOW!

. Replace Engine Monitor
module A14.

yes

Is engine temperature
thermal switch operating
properly?

Radiator air flow clear?
Input valve open (city
water cooling)?

visually)?

Y

Temporarily jumper K11-A
to ground terminal. Does
K11 actuate now with R-S-R

- switch.

no

|
.js

Replace Engine Monitor
module A12.

Replace Start Disconnect
module A17.

yes

Unplug K11. Is voltage
+24 VDC at socket pin B
{R-S-R in Run position)?

yes

no

Replace relay K11.

Check for +24 VDC at R-S-R
switch terminal 6. If not.
replace switch. Check wiring
to relay K11.

Bleed off block coolant pressure
before aitempting to remove filler

cap. Severe liquid burns could result from erupting

coolant.
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Wiring Diagrams
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300-0954 A11. Engine Shutdown Module ........... ... ... . iiiiiiiiiinn.. 37
300-0953 A12. Engine Monitor Module ........... ... iiiiiiiiiiiiienennannes 38
300-0955 A13. Remote IndicatorModule............ ... .. it 39
300-0956 A14. Cycle Cranker Module ............... it iiiiiiiiiiinnannnnnns 40
300-0977 A14A. Cranker, STandard Module. ......... ... ... .. iy SRR & |
300-0973 A15. TD Start/StopModule ... 42
300-0987 A15A.Bypass Module ........ ..ottt i i i e 43
300-0957 A16. Overspeed Sensor Module............... ... .o i, 44
300-0958 A17. Starter DisconnectModule .......... ... ... ittt 45
612-4558 STD YB Generator........coiiiiii ittt ittt ieetteatnraceanananas 46
612-4753 YB with Governor Control . ......... ... . i iiiienrenennes 47
612-4795 YB with Wattmeterand Transducer .............. ... i, 48
625-1440 Voltage Regulator (VR21) ....... ... it iiaeen 49
612-4546 WF with Single LightControl ............. ... ... ... i i, 50
612-4547 WF with Five LightControl ............ ... .. ... i ittt 51
612-4548 FT with Single LightControl............... ... .. ... .o e 52
612-4549 FT with Five LightControl . .......... .. ... ... i 53
612-4645 DYH, DYB, DFT, DFU Single LightControl ........................... 54
612-4754 DYH, DYB, DFT, DFU Five LightControl ..................... ... ..., 55
300-0964 A11 Engine Shutdown Module, DHA-DHB ............................ 56
612-5048 DHA, DHB, Single LightControl .................... e e 57
612-5049 DHA, DHB, Five LightControl ............. ... .. ittt 58
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MECHANICAL ASSY

o
'!1‘.:}-:?’

el
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CONTROL-CYCLE CRANKER
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SCHEMATIC DIAGRAM
iGN RELAY
s O--H#--08
RH
~AMVA- 0 3,4,5
L
c3
Q2
+
—-ca A& cRI
W Q5
RS
e e
CR2 CR3
%RZ RS TCRO,
07

SPECIFICATIONS
B+ POWER -------voccnccnenns 24 £ 6 VOC
. CRANK TIME ----ccccaccnnnnnn 15 + 2 SEC
REST TINE --~--veunvmemcennn 10 + 2 SEC

OPERATING TEMPERATURE ------ -40°C T0 80°C

STORAGE TEMPERATURE -------- -40°C 10 106°C

DIAGRAM SYMBOL

_L—3-i-—5° B8+ (24 VDC)

L2 1
1 |

7
-

Minneapelis, Minnaseta

F  300-956

Y i" IMODULE-CYCLE CRANKER(24V)
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SCHEMATIC DIAGRAM

lv213v415<

CRI

MECHANICAL ASSY

° L
Ozgn

CONTROL-STD CRANKER
300 C 977 (12a24V)

TEST DIAGRAM

D ® g

‘ K2
Vi
CONTINUITY !

+12vDC
D 0,
«g t
f
LEAKAGE
+12VDC *

e O IR
o Mpaeril | Lkl s TEIMODULE-STD CRANKER
e — YB  300-977
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P ~ SCHEMATIC DIAGRAM

- : RI6 CR7
p la 21,22
T ' VNVt T ° pwe
RE 6 v2 14 RI7 cis
< RIS (Cis]  JR7 sr || e
r13 12 1. 3 g0 8 'VW—A’E:_NW—‘
CR5 L .
&R f RI2 R0 R'3 =
T : ] RE
: £ cie cn7 riap (CRE[CI3] c2f c3l R20
Ql CI(r T T o~
Q3 R21
RI = cn s?
. — YWYV l RI9
) s4 |s3 2 Y ‘{ée S5
cl ce
. Q4
_C_Iv!ig—- cl0
T i c6 —OouTruT
— & CR8
%_RSR“ - &cr4 5.6
GND
AV <
- 8 21
9,10 R8 'I"cg =
oS o ANN—— 6 Ul 5,7.9,10
18210 1 24 TO 30 VDC
LOAD CURRENT . ..ttt it e v e e e e e innens 400 MA
TIMING ACTION
DELAY ON OPERATE PLUS DELAY ON RELEASE
ADJ TIME RANGE:
START ottt 0.5 TO 15 SECONDS
B+ ST O . ettt e e 0.5 TO 5 MINUTES
TOLERANCE ..\ttt et e et eiee e eanas = 20%
SWITCH FUNCTIONS
SW POSITION |APPROX] S 1-4 TD. START
> DJAGRAM SYMBOL
Q=0FEN TIME s 5-8 T.D. STOP S e —reTor
1,512,613,7]4,8[MIN[SEC «F 7
0ojojclo 5 ] . 2
0100 ¢ ] T
INPUT clofc .o L4 = 0
clclclo 2.4 L x
clololc 55 - += =
Z]GND olo]o]o 7.9
clclo]¢C 9.6
[ciofo]o 43
ojo[c|cTale2 . .
ouTPUT clcloloql11]16 3o |ty [pexel | pwe | 5 DIVISION Of ONAN CORPORATION
¢ 6 cTe 5 145 . " i-‘“ o | mal o | Mlmmlh Minneseta
clclclcClI0]l5 R SAEAINE
TIME TOLERANCE £20% f. 13570 TeNoRe | IMODULE-TD START- STOP{24 V)
13 !:{wa
I ¥ 300-0973 %
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SCHEMATIC

OUTPUT OUTPUT
RIS .2
PWR B MJ RIE  R2
i 180 . WAy
S ' c? ?cnz
J I1 3
b ~1
1
18
crR3 QLS i
Ri : 3 !
CRI ¢ ! 's
! 4 1
- - RS (] :- _:
GND : TR T L Ry
3.40——1 : ce 4 7 R?7
" c8 R4 1c2 (s t
% § < U L
| ]
INPUT RIO !
9,200 A2 \
21, 2200 A3
' 1
c2x =3 : L]
. Lo o o | v e e e e s e e e e i e e e = . e = ——
4
Ri2 RI3 4
MECHANICAL . ASSY
SPECIFICATIONS
INPUT VOLTAGE---------vevevrnvennn 3002100 MVAC
INPUT . INPUT EREQUENCY-+--~v-vvmenonnne 0-800 HZ
INPUT CVOLTAGE Bé-vvvovevmrmeennnensaenns 24 +6 VGC
" PWR OUTPUT CURRENT
- OUTPUT 1.2+ +emmremnnneennnnes 100 KA NAX
QUTPUT §. 6+ -vvrvmmemsmnmnnne 100 KA NAX
QUTPUT VOLTAGE .0
OUTPUT 1.2 5v_y VOC
SYMBOL FOR ey
SCHEMATIC DIAGRAM ouTuT 5 & 24 15 voe
. =5Y |K:E Ut THE CONTACT SYMBOLIZES ASOLID STATE SWITCH THAT CLOSES
"OUTPUT ';' < AT AN INPUT FREQUENCY OF 700 HZ + 30 HZ
1 GND ¢
QUTPUT 56
riera e g el R e o oo
21 R
340 = 24 voC e ;5'72 g —‘”—1MODULE OVERSPEED SEM

7

SRCTE]

YB_ f 300-0957 [
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SCHEMATIC

PWR
19,20 O =
GND RI MWW
8 cif+ Jeri
17,1 o—_]_ CR2 J_
- e Ig|___‘|'|___a icz
= | X T 1
INPUT ! 3 1 I
21,22 O— 4l ! 2l :3
5! ! ] 1
[ 17 | i
: | | 114
31 1 | 17
Reg L2 — T ol L
141 - ol 6
c2 s ! | !
N S
= lio
c7 I2: . 1.
1| ) ). :
6 :9
i I
1 RI2
131 T AAAAA
—— I RI3
L ot i AAAA-
OUTPUT
MECHANICAL ASSY
C|O+ AT SPECIFICATIONS
. +0 .
D INPUT INPUT VOLTAGE-------------" SV._y SO KAVE THE CONTACT SYMBOLIZES A SOLID STATE
oAy zo owR INPUT FREQUENGY------------ 0-400 H2 SWITCH THAT OPENS AT AN INPUT
m " o B PONER- <« cveemrrernneen 24 +6 VOC FREQUENCY OF 170 HZ = 20 HZ AND
7 LOAD CURRENT- -« -« -+ =~ 100HA HAX CLOSES AT 10 £ 10HZ
IC?D"'SDE.J E——_'Es LOAD VOLTAGE---+--er-even- 24 6 VOC
c CRS
7 o rz2 +( )4 SYMBOL FOR
' TQ,R_M SCHEMATIC DIAGRAM

e =

1,21 QUTPUT
. : ®1

. — 24 VOC

DIVISION OF ONAN CORPORATION
Minneapolis. Minnesota

;'f-'?e, pre :n e lpu

1
I

ezl e L bag

P et o | £ IMODULE-STARTER DISC

oan ] -8-72 [ —

o

. YB_ E 200-0958
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WIRING DIAGRAM SCHEMATIC DIAGRAM

REAR VIEW PANEL CONTROL BOX (INSIOE) a
. - — —= EXCITER  exciter ] sal
o w
B 7 S ARMATURE g momets
ps2| T2l VR21 z x ¥ % =
M2I | ﬁ M22 fle* o I l g s b
70 5 IS 1z0v 5 3 S 3 &
> A ps22 l ' ' > w T2
\ x2 ' w s'?(o) © 2
| el Y17
| 1 234 son| | -| CR2! TIo
R21 . 299900 [ %3] ' -
CRI cR2 8 7
N A 7821 i \ D, I6] Aco] ok I Lonc | qop ¢
o8 VW \\ \ \ 2 4 SC:‘I + scl;«z
s H2 ) —i¢
SZI L : N D 63/ Sl G
@@.@ @® ' M2 [po—ons W22 —NOTE: % - YR2 @OOOE
F il oHE SEE VOLTAGE S | ) Xam AC CONTROL PARTS LIST
U el L C
ss‘@@@@ ®, I s 1] CORNECTION : , REF.DES. QTY. DESCRIPTION
8 910
@é@@é@ i 54— L.. - S | cB21 1 Circutt Breaker 3 Amp
— 9.3
T : 64 TO VR2) " CR21 1 Rectifier Bridge
W) @@@@@ [ SO D j x2 : ) CT21-23 1 Transformer Assy - Cur
L | pooss &9 1209 I Mo D321 1 Light-Upper Scate
64/ . ol A R2I I nzo el Ds22 1 Light-Lower Scale
66\ 62\ cp2l 69— = m G21 1 Generator
M4 70 M23 K21 1 Relay-Voltage Selector
e T ) | o007l | : L21 1 Reactor Assy Comm
i ] i M21 1 Ammeter - AC
13 - M22 1 Voltmeter - AC 0-30C
0T 0-600
—— - T Y ey -— - Ma23 1 Meter Frequency
HOUSING-CONTROL 80X M24 1 Meter - Running Time
R21 1 Rheostat-Voltage Ad)
/ 69 35k25w
Ly ————— R22 1 Resistor - 47 000
€64 12 Watt
OTG\/TQU T3 ct23|Tn eal 1 s21 1 Switch-Voit & Ammeter
| T21 1 Transtormer - Volt Ref
Lo = 7; 821 1 Marker-Strip
o o] . 6 VR21 1 Board Assy - PC Voltage
T5 T8 T2 cT22|TIo Regulator
s2l 67
POSITION CONTACTS CLOSED L o |
LI-L2 3¢ 1i- 21-25] 31-32 | 41-43-44 ,?——/ )
L2-L3 38 11-12| 21-25 31-33 [ 41-42-44 WY TTE) T o e DIGICIOIDITIOLD
[3-LI 38| 1I-12| 21-27 | 31-34 ] 4l-42~ L :3]
LISl 38[ 1I-i4] 21-27 [ 31-35 ] 4I-42-43-44 Lo ) " ELEEEEEV)
OFF -14]21-28[ 31-36 | 41-42-43-44 / R22 K21 D2l
Ui-L2 1Bl II-16 | 2I-22] 3)-32] 4 44 I 5533
L-L2 [#| 1-16] 21-22] 3I-33 | 41-42-44 __ —_ - K2i A
- NOTE: ks 1 @
EXCITER EXCITER GENERATOR CONNECT LEAD W22 FROM K2
+ F+ TERMINAL TB2I-63 TO TB2I-(H_}
o  ARMATURE < Terz Tors FOR THESE VOLTAGE CONNECTIONS D
F2 E T3 T 2 X %X
e b 1107190 V, 50Hz, (H3) 2207380V, SOHz, (H3)
Juw s7R  115/200V, 50Hz, (H4) 3PH 230/400V, 30Hz, (H4} .,
3k 120/208V, 50Hz, (H4) 2407416V, 50Hz, (H4)
Jo T2 1277220V, 50Hz, (H5) 254/440V, S0Hz2, (HS
Flox x 1207208V, 60 Hz, (H3) 240/416V, 60MHz, (H3
cRe ITR  127/220V, 60Hz, (H4)  3PH 254/440V, 60Hz, (H4) 3PH
139/240V, 60Hz, (HS) 277/480V. GOH! (HS
tT22
S Lt Tl T8 T4 =
olo
ALTERNATOR
FIELD oli2
v R ats,
S on!n 0% O mp(:-:"::vol >
{ge] VY . N (A
7-30-73 Pewe 54 [T ook
NOTE: 200-350KW-17R/1 =
\ K UNLESS OTHERWISE NOTED, e aigT oo — ot (NN S0Hz 1200-350KW-8TR71 [ CONTROL-GEN SET AC
& \8 ALL COMPONENTS ARE SHOWN [201-250 -0z -0 T BRUSHLESS (WIRING DIAGRAM)
IN THE DE-ENERGIZED 251-300 | 03 07 = 3PH,50/60Hz e ro. owg
612-4558 e
POSITION 301-350 | -04 -08 =T 12W RECONNECTABLE | _ C 4




WIRING DIAGRAM SCHEMATIC DIAGRAM

REAR VIEW PANEL CONTROL BOX (INSIDE) o 2
- - - - EXCITER  exciTeR 2 gel
S ARMATURE g T oT2 T3T5
T2I VR2I & § T ¥ 3
HI l ) .= &« e 16
M22 = | u : t
120V s 5 F 2 &
" [ | % w TI2
| x2 ] 1 ul FOR VR SYSTEM SCHEMATIC 15
1 2 > | SEE 625-1245(0) 2
! 1 234 78910112 | |
5 8000
oo it A\ [/ AC CONTROL PARTS LIST
H2 AL \ \/ y, REF.DES. QTY. DESCRIPTION
9. ©,
k| 63 /c/ CR22 1 Diode Assy
M23 \:::; . cB21 1 Circuit Breaker 3 Amgp
oHe Waa O oLTAGE CR21 1 Rectihier Bridge
F I 61 1 CONNECTION | CT21-23 1 Transformer Assy - Cur
[ 62141 CHART | Ds21 1 Light-Upper Scale
N —po—063¢—1 DS22 1 Light-Lower Scale
6 TO VR2I G21 1 Generator
o 065 K21 1 Relay-Voltage Selector
Ppo—066 L21 1 Reactor Assy Comm
671" M21 1 Ammeter - AC
MRNH 68, m22 1 Voltmeter-AC 0-300
cB2l M24] 691~ N
RAISE I [ 0-600
: s22 | 70 M23 1 Meter-Frequency
4 P BE‘l‘N(‘:INE : { .I:T oon ! M24 1 Meter-Running Time
73LOWER coNTROL L ]3| ! R21 1 Rheostat - Voltage Ad)
35k25w
— - - = - - R22 1 Resistor - 47.000
HOUSING-CONTROL 80X 12 Watt
s21 1 Switch-Volt & Ammeter
hodggrng%gLBBo& = S T21 1 Transformer - Volt Ref
Erad ( TB21 1 Marker-Strip
L3 64 VR21 1 Board Assy - PC Voltage
TN _—0—"] Regulator
ey TS T3 cras|mi s8q ! 522 1 Switch - Governor
TB22 L 79 | Control
63 1 Wirning Harness
y 15 Y 18 12 cr22|Tio waz2 1 Lead Assy
521 RAISE LOWER COM ’ 67, TB22 1 Terminal-Bloch
POSITION CONTACTS CLOSED 'é%wgg%léib L = |
LI-C2 39| u-18] 21 251 31-32] 41-43-44 ,__?_/
i2-L338 2 25| 31-33 | a-a2-44 |ONENGINE WTPE) Y oral e OOy
L3-LI 38] 11~ -27] 31-34] 4l-42- 43 | jcgﬂ
Ti-Lo 3811 27 3-35] A1-42-43-44 Lo ] | ®LEEEERW |
OFF “14 | 21-28] 31-36 | 41-42-43-44 / R22 K21 Dsal
Li-L2 18| 1I-16 | 21-22] 31-32 41-43-44 I —"W—| (- DS2Z A
LI-L2 19| 11-16] 21-22] 31-33 | 41-42-44 . . o K2l aTFs
NOTE: A -H—
\TER GENERATOR CONNECT LEAD w22 FROM K21
EXCITER EXCITER ¢y TERMINAL TB2I-63 TO TB2I-(H_) 'Q
o  ARMATURE FOR THESE VOLTAGE CONNECTIONS AR B2
3 cri |crz JcR3
Fz?‘&' T3 T x 3 O
e ' AT By vk, 0 R
P 1nss2o00v, Hz, 4 % ' 2z,
£ i gl 7R G Tl s S
ig 1277220V, 50Hz, A 2, 4
Fio3% * 120/208V, 60 Hz, (H3) 2407416V, GO Hi, (H3) LOWER ES‘,?T';E‘EL
I7TR 1277220V, 60Kz, (R4}  3PH 254/440V, 60Hz, (H3) 3PH
CR4 L 139/240v, 60Hz, (H5) 277/480V, 60Hz, (HS)
tT22
\l L2
ALTERNATOR Lo
FIELD
'—-————-—‘ o"!" .o -..-v -...."‘-:..-- et
L3 A . T
THIS CHART USED FOR MANUFACTURING ONLY ?gg-;soxw-nn/nsz " 3-19-74 [ cp [T T
DNCESS OTHERWISE NOTED, |xeii |60tz T 50Hz 1PENN 60Nz 1200-350KW-5I7R/7I92 (™™  CONTROL-GEN SET AC
L ', [350-200 | -0l =05 -09 BRUSHLESS {WIRING DIAGRAM)
s \3 I ALL COMPONENTS ARE SHOWN 307-250 | =02 1 =0€ -0 S—
IN THE DE'ENE_RGlZED 251-300 | -03 07 1 3PH,50/60Hz 6'2- 4 753 I E?E'
POSITION 301-350 | -04 ~0i {2 |12W RECONNECTABLE [
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B WIRING DIAGRAM j SCHEMATIC DIAGRAM
_REAR VIEW PANEL __ CONTROL BOX (INSIDE)

EXCITER ] 62!
0 7 S ARMATURE —STER 2 ne TS REF.DES. QTY. DESCRIPTION
21 T2! VR2! 2 L 3% S 4 s s A21 1 Watt Transducer
M2l M22 Hle 9 - « E T6 cB21 1 Circuit Breaker 3 Amp
0 € 120v £ pi 4 z ™ CR21 1 Recier Bndge
N A ps22 A 1 1 g L @ T2 CT21-23 1 Translormer Assy - Cur
"/ | x2 { ! ! w FORVR SYSTEW SCH 2 DS21 1 Light Upper Scale
He SEE 625-1245(0) <
1 1 1 crai T8 79 oTa 7 DS22 1 Light Lower Scale
1 2 4 7 s oni2 ] : 1 Generator
Rl % 13-+ Lal P TS s 7 ot Relay - Voltage Sefect
y - E 4) ! K21 1 elay - Voltage Selector
k. 101
%————-— LA 1821 Q\ é\\\ L) ; ’E:_ ACO s 1 ol senz [ 1€ L21 1 Reactor Assy Comm
5 R R
5 H2 - ¢ M21 1 Ammeter - AC
D—rTn l X W3 L/ o | |-£s:® M22 1 Volimeter - A 0-300.
Ha 0-600
23 .
@@@@ggz@ M t'°‘°"5 wz:-gggE\:loL AGE 1 YyRal @9(‘9(‘9@9(‘? M23 1 Meter - Frequency
y % 1] Meter - Running Time
- F ! N <1 LA 121 4 M24 1 e g
cO0E® ®, N 6 11 CONNECTION i M25 1 Wattmeter - AC
AN "2 | 78 9 10 R21 1 Rheostat - Voltage
@@@3@@&@% 3= o vez L-- R — Ad|35K25W
VR2I .
18 0 o65: 1 HG R22 1 1 Resistor 47000 12 W
®®@®@®O Ll ocs 2 ® *2 e A 1 Switch - Vot & Ammeter
| ] . 120V I [EDN T1 1 Transtormer - Voit - Ref
s4/ N s R21 - I 52o T2l TB21 1 Marker Strip
M25 66\ 62\ cp2| M2 | &9 M VR21 1 PC Board Assy -
0070+ M23 Voltage Reguiator
+W_ : H T > | o071 ) M24 ®_ )
- 19} 1
==
HOUSING-CONTROL BOX -
L3 64 I
Te Y 19 T3Y [cT23|tn i
: |
L 79
2 63) S 3
1 T5 T8 T2 CcT22]TIO
S
POSITION CONTACTS_CLOSED Lt = 8
1-(2 3] 11-18] 21-25] 31-32 | 41-43-44 !
L2138 38[ (112} 21-25 ] 31-33 ]| 41-42-44 Jia dTACERNRETS g P @8 @@@@ ]
-1 301 U-12| 21271 31-34 [ 41-42- 43 Lo [ HOWO 0]
TI-L0 8] II-14] 21-27] 31-35 | 41-42-43-44 ) " YWEE
OFF <14]21-28] 31-36 | 41-42-43-34 / R22 k2l Dbsal
CI-L2 (| I-16] 21=22] H-32] 41-43-44 ] Dse2
TEL2 (9| 1-16] 21-22] 31-33 [ 41-42-44 __ —_ - K2l L e o
- NOTE: A N—
EXCITE EXCITER GENERATOR CONNECT LEAD W22 FROM Kzl
JExciren A Fe TERMINAL TB21-63 TO TB21~(H_)
g  ARMATURE T FOR THESE VOLTAGE CONNECTIONS ™
rzig T3 Tl 2 X noy
i : Ty, B ey o
. ) z, 0/400V, 2,
3= S7TR 120/208v, s0Mz, (He)  3PH  240/4i5V,’ SoHz, (He) 3PH
" 8 T2 127/220V, S0Hz, (K5) 2547450V, S0Hz, (HS)
Y 3 1207208V, 60 Hz, {H3) 240/416V, 60 Hz,
CR4 ITR 1277220V, 60Hz, (H4) 3PH 254/‘4OV GOHZ (H‘) 3PH
%}Mﬁ) - 271/4eov. 60 Hz, (HS)
cT L3
Lt T L2
3 Il B 4 5
o|lo
ALTERNATOR Lo
FIELD oliz
CIVISON OF  3TUO(RAK! :QIFGA"J-—
L3 . Ongn prilisietpaio)
139] \ 4 - R N (Il I
NOTE: AN {6OMz 150 He [PENN SO He l200-350KW-I7R/7686 {_T-3073 Ceae 750 a0k
\ UNLESS OTHERWISE NOTED, [—536—T— T 95— — o 200-350KW-5I7R/T686 CONTROL-GEN SET AC
$ \s ALL COMPONENTS ARE SHOWN 550 o5 | =06 Zio BRUSHLESS (WIRING DIAGRAM)
IN THE DE-ENERGIZED 300 ~o3 =07 i 3PH,50/60Hz i 479 owc
POSITION 350 o4 | o8 S5 I2W RECONNECTABLE 612-4795 5
o8 A2
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B2l -
—_ T81-12 U -—
i O"‘:“O“‘ I_ N —l ' \...uuuﬁ ‘ O
CIRCUIT _BRKR I_ ) ® P
A
B . o _ __ |
! 1 Kl RB ¥ TR3 s
AVRZI S RIS © 68K 13K CRIO Rey ;%V !
o : 2T s K 4 ‘
: . = ' S L
RIS [« <7 Rl4 R? ¢
i ook @z Ju g’ 3K JHIMEG o'SK -"Kl_T i cR2l
: —VA— = RECTIFIER
. = + ® a crs R BAGE
WINDING | RI2 RIS \, A CRH 184 | 61 -
| 909 K 330k- R8 e g ; R 2
' —— A% VY . Cl CRIt | 330K £
. 1 T2 “ .8 Pt ANV !
. ! XEMR Xcra | CRSA i | s GEN FIELD
350431 ¢4 L CRB 2 cz L
: AT W 2T @ _ Roolo ] WL
i 7<'>3K ] a7 . 03 TBIS +¢
RI0 :
, | " &l
; , | ;
] ! B 62 Meps s ;
RHE%S‘I;‘T R28 [l R27
180 3ok £70K -‘! 100K
—_ L Legiz g T A
K r Y a T3 _ 2w
t 56V Tioo 41T K TBI2 ¢ .
TB\%__C
u .
A P
NOTES
1 CONMECTIONS :

Wi=8 SEMI-FREQUINCY SENSITIVE

WiF  FREQUENCY SENSITIVE

WieN  NOW- FREQUENCY STNSITIVE

ALL PART NUWBERS AND YALUES ARE REFERENCE ONLY

ALL RESISTORS | 2 WATT EXCEPT WHERE HOTED

ALL CAPACITOR RATING IN WICROFARADS

FOR TYPE AND AATING OF SEWI CONOUCTORS SEE INDIYIDUAL ASSEWBLY
MATERIAL LISTS

> e ow o~

DAVIIION OF OHAN CORPORATION
Monrapes s, Mowern

. } SCHEMATK DIAG-VR SYSTEM
ficLass B grusmess — JH 625-1440 |T
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NOTES:

1. COMPONENTS CONNECTED WiTH DASHED LINES ARE
OPTIONAL ITEMS.

2, SHUTDOWNS ANO ALAI

21 THE HANDAID!LIGN" !NDIHE MOHITOR STOPRS
ENQINE, CLOSES ALARM CONTACY AND LIGHTS
LAMPS FOR OVERCRANK, OVERSPEED, HI ENG Yllﬂ
AND LO OIL PRESS. IT LIOHTS THZ LAMP ONI
10 ENG TEMP, WIAE WI2 MUST CONNECT Vlll !I
T0 OND, REQUIRES SENSORS 81, 52,83 AND ES.
THE SPECIAL PAE-ALANM 5 LIGHT MONITOR $70PS
ENG INE, CLOSES ALAAM CONTACY, AND LIOHTS

2.

MP, LO OIL PRESS, FOR A PAE-ALARM TMEN
SYOF! lNGINE " CONDI'ION OLTS WwORSE, (T

IGHTS ALARM L ONLY FOR A LO KNG TEMP
IIOUIRII llNlOI! Il.li. $5,54,43 AND €3,

3 MAQGNETC HNW(!BIHMMNWIW ML AR
GAP SETTIN .0

UNLESS OTHEAWISE NOTED, ALL COMMONENTS SHOWN
IN DE-ENERQIZZD POSITION,

THE STANDARD CRANKER JUMPERS Ald-2 10 Al4=)
FOA STEADY CRANXING, THE CYCLE CRANKER ALTEN
NATELY OPENS AND CLOSLS TMIR CIRCUIT FOR A
CRANX-REST-CRANX SEQUENCE,

€, REMOTE ALARM CIRCUIT RATED 3 AMP MAX

7. START STOP TO
CAN BE ADJUSTED INOEPENDENTLY
TART 0.5 TQ10 SECONOS

STOP- 0.3 TO B MINUTES
TOL!RANC! . {RB

8, 313 WUST BT MOUNTED WITH SOLOER TEAM LP

9. STAATER DISCONNECT 510 260RPM
STANTER REONMECT LESS TK“I 30 AP
OVERPEED SHUTOOWN 2100390RM

ENGINE PARTS LIST (REF)
REF.DES. QTY. DESCRIPTION

B1 1 Starter & Solenoid -
* Enginge
BT1 1 Battery-24 v
CB1 1 Circuit Breaker
125 Amp
E1 1 Sender-On Pressure
E2 1 Sender-Water Temp
E3 12 Spark Plug
‘E4 1 Fuel Pump
E5 1 Sensor-Speed 1Mag:
(Ref)
G1 1 Allernator & Regulater
G2.3 2 Magneto
‘K1 1 Sotenoid-Fuel
‘K2 1 Solenoid-Water
K3.4 2 Valve-Gas
S1 1 Switch-Low Onl Pressare
s2 1 Switch-High Water Terc
S3 1 Switch-Low Water Ter¢
S4 1 Switch-Low Ol Pressyrs
(Pre-Atarmi
S5 1 Switch-Hi Water Temp
{Pre-Alarm
T1 12 Coil-Ignition
CONTROL BOX PARTS LIST (REF)
Al 1 \oduie-Engine
Shutdown
Al12 1 Module-Engine Moriter
A13 1 Moaule-Remate
Ingicator
A4 1 Module-Cranker
A15 1 Moduie-TD Start-Stop
A16 1 Module-Overspeec Sen
A7 1 Module-Starter Disc
CR11,12 2 Diode tReft
DS11 1 Lamp-Panel
DS12 1 Lamp-Overcrank
DS13 1 Lamp-Overspeed
DS14 1 Lamp-Low Oil Pres
DS15 1 Lamp-Hi Eng Temp
DS16 1 Lamp-Lo Eng Temp
K11 1 Re'ay-Start Drsconnact
K12 1 Relay-Ignition
K13 1 Relay-Start Solenota
K14 1 Relay-Starter Protacnor
K15 1 Relay-Stop
M11 1 Gauge-OH Pressure
M12 1 Gauge-Water Temp
M13 1 Amnieter-Charge
30-0-30
R11,12 2 Resistor-Gauge
S11 1 Switch-Panal Light
s12 1 Switch-Setectot
S13 1 Switch-Lamp Test
S14 1 Switch-Alarm Resat
TB11 1 Ternmunal Block
TB12.14 2 Termunal Block
T813 1 Ternunal Block

* - When Used
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" wimive DiagraM T T : - T B T EM". or
) @ . ez e ENGINE PARTS LIST (REF)
AlY AlS :::’- oo ’ ’ REF.DES. QTY. DESCRIPTION
. R T :l:”’ o E-@ @ﬂ . N f
o 1] i
e il by ! B1 1 Starter & Solenoid -
. | S Engine
b TR '3 TS BT1 1 Batlery-24 V
-I —0 [o]=}] 1 Circuit Breaker,
1441132 — 2 NOTES: 12.5 Amp
:: :::'v‘ u O 1. COMPONENTS CONNECTED WITH DASHED LINES ARE E1 1 Sender-Oil Pressure
-ty rodmeey OFTIGHAL ITEMS. E2 1 Sender-Water Temp
" siuee g N ) 2. SHUTDOWN 8 ALARNS E3 12 Spark Plug
;!iz k] i H e ! R ﬂ%:%%“;ﬁﬂhnm 8 ALARM ON OVERCRAMNK, E5 1 Sensor-Speed {Mag)
<0 ’ N (R adii] [] oo S—Al4-22 OVERSPEED,HI ENG TEMP & LO OIL PRESS (Ref)
b TRI41 + stan.z
3demea sFow | stowr T \LARM ON OVERGRANK & G1 1 Alternator & Regulator
_:1—-.:.: 2 td—arr2 it st OVERSPEED G2 1 Magneto & ignition
: Lidf—w-n | 11-hirzr |odemia Mz 22 2SAFETY ALARM OK HI ENG TEMP 8LO OIL PRESS Isolator
| 1 33| & APEELTRIRANTED N 00H D0 JeLl- AR K1 1 Solenoid
it 4, UNLESS OTHERWISE NOTED, ALL COMPONENTS SHOWN ‘K2 1 Solenoid-Water
?-—J o "o POSTION. s1 1 Switch-Low Oil Pressure
e . - ne o cuues wwrens meztomes | s 1 Switch-High Water Temy]
" NATELY OPENS AND CLOSES TH!S CIRCUIT FOR A T1 12 Coil-Ignition
A4y CRANK-REST-CRARK SEQUENCE.
=iz rail-to €. REMOTE ALARM CIRCUIT RATED S AMP MAX CONTROL BOX PARTS LIST (REF)
N e worrwom A1 1 M%r'j\ulz-Engine
-0.8 To utdown
A 0.5 103 UNTES A12 1 Module-Engine Monitor
L oNo TERM 3 | . 8. BI3 MUST BE ROUNTED WITH SOLDER TERM UP lA\:llg : mgg:::-.lc_g!gt::l Slop
133, PLANT $MO ®_ = =
N frmse A7 450053 1 % I > JTARvER RECSEET (s s e A16 1 Module-Overspeed Sen
ws.p %8 § S§HsERa ¥ H IroWtraey OVERSPEED SHUTOOWN 21002 30| A17 1 Module-Starter Disc
oris Ly HI Uit ] o CR1112 2 Diode (Ref)
hie-4 il I l I 1311 l & DS1 1 Lamp-Panel
3¢ (3 1! 33138 i [4]
B ©® & DS12 1 Lamp-Fault
=g 358d3 1CRC) K11 1 Relay-Start Disconnect
isx i ! Q& K12 1 Relay-ignition
196-240v [—-;ﬁ K13 1 Relay-Start Solenoid
- - TR T 1@ —l K14 1 Relay-Starter Protection
" g o K15 1 Relay-Stop
To Tei - . ot Fean O Lig | M11 1 Gauge-Oil Pressure
s ',‘“T" R T | A - Y M12 1 Gauge-Water Temp
e 2 _"M M13 1 Ammeler-Charge
| T e PR 0030
¥ R11,12 2 Resistor-Gauge
S11 1 Switch-Panel Light
[ .z _QE&N_‘ s12 1 Switch-Selector
Tat2eY 1 re S$13 1 Switch-Lamp Test
S14 1 Switch-Alarm Reset
TBH1 1 Terminal Block
TB12,14 2 Terminal Block
All 1] S
™ glﬁm-- -5 g T lrlu-: * - When Used
Al Dt-Guxo
2 A2 DrAt-17
an-ntgt Af—any  TES
iz.mr—g2 :.C:‘:,:::""
e,

tl -0 . o T B e S .
emsore; e
el 12-27-73 |“cip -l
FT-R/IC TONTAOL-GEN SET ENGLA4V MAG 100

{WRING DIAGRAR)

P orete " lum | 612-4548 3]
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14°]

- - - N : B ENGINE PARTS LiST (REF)
NOTES: REF.DES. QTY. DESCRIPTION
I, COMPONENTS CONNECTED WiTH DASHED LIMES ARE B1 1 Starter & Solenoid -
WIRING DIAORAM SCHEMATIC OUCRAM v 4 OPFIONAL ITEMs. Engine
e 2. SHUTDOWN 8 ALARNS BT1 1 Battery-24 V
;-I.IJ :RECY%N;%WN QALARM ON OVENCRANK, CB1 1 Circui‘ B{eaker_
OVERSPEED,HI ENG TEWP & LO OIL PRESS 12.5 Amp
! 3 .
e atine 3B SAFETy SHuToOWN & ALARK ON OVERCRANK & £1 1 Sender-O1 Pressure
?p-any e " s rEtaten 222 :‘v::;:ﬁn‘n ON N1 ENG TEWP BLO OL PRESS
; sl (ES) MOMTED M 0EN BN BELL. AR
3 xer ¢ ! 6' _(P w2 & anm °
¥ X COMPONENTS SHOWN _
I : s o B - e e ! S o
. o ) i
sty i et (& S on STEADY ChamnG. THE EvoLE chancen aen ¥ Es 1 Sensor-Speed (Mag)
’ sty | @ HATELY OPENS AND CLOSES THMIS CIRCUIT FOM & (Ref)
Ry ' = CRANK-REST-CRANK SEQUENCE. 61 . Atternator & Regulator
P X by | . ey i ¥ 1O O €. REMOTE ALARM CIRCINT RATED 3 AP MAX bl 1 Solenotd-Eng Stoping
'l Sis .
b sdovien sEem [y e N 7, START STOP TO ‘K2 1 Solenoid-Water
H e I L i [ + ey i L (N T [Oé * C? @y AT S Tor sEcouss K3 1 Sol-Eng Stopping
L] Lo f-ann - ] — o i oo ]| ¢ 5 o Ka 1 Solenoid-Arr Inlet
[ i ‘® G: a1 S1 1 Switch-Low Ot Pressure
© 0 & s ’ s2 1 Switch-High Water Temp
[
- CONTROL BOX PARTS LIST (REF)
e A1 1 Module-Engine
-z | . Shutdown
I A12 1 Module-Engine Monitor
et ™ A4 1 Module-Cranker
A15 1 Module-TD Start-Stop
A16 1 Modute-Overspeed Sen
e 3 A17 1 Module-Starter Disc
Dy e se H ! CR11,12 2 Diode (Ref)
o g e Beel o s | . DS11 1 L-amp-Panel
H ) jit 83y a3 (o4 & DS12 1 Lamp-Fault
e ) h l lr | ——"——“dg "'@U K11 1 Relay-Start Disconnect
Lo ""II i E 1 i . @ " K12 1 Relay-Ignition
' zi PEE @ & K13 1 Relay-Start Solenoid
% ol 1 g K14 1 Relay-Starter Protection
IR Lo ey = M11 1 Gauge-Oil Pressure
33-240v a7 _| M12 1 Gauge-Water Temp
- == T T Ew - 1 Ammeter-Charge
AEAR VIEW arﬂ:nu. - i o - M13 20030
o Tan M wii—e’s $3—co :‘cml ( zxu E@ —J R11.12 5 Resllsi-'Ol;GaligLE_ o
. _’:.MT_' A | Wz W b [ St1 1 Switch-Panel Lig
:“ . @ " ! ol "ﬂ:Iﬁnz !?' €2 ®_‘j S12 1 Switch-Selector
s 321 Jmerumenw
. . S14 witch-Alarm
X1 N
| o 811 1 Terminal Block
- T """—Q—!:z'"" ————— -d-z ——————————————————— TB12.14 2 Terminat Block
LT v ~E4
| " o * - When Used
I K Kia BOTES
-0 @——k—#{0 O]
wy ae 38 . X @ o
s14 O
mn Yoy nssich 4 bons:
3 - ™ -2e ' z ]
! siz i [
1 NOTE S
Th2.AuT—307 30N
03 50
auteu |
L - - au

-

Bih-—/13

oys-rric CONTROL-GEN SET ENGI24V DIESTU
gl’l‘“ﬂ (WIAING DIAGRAM)

2wire ReMote M7 B R 4 ]:-:
| STARTING |uzn | 612-4645 b




Sg

. ENGINE PARTS LIST (REF)
WIRING DIAGRAM SCHEMATIC OIAGRAM NOTES: REF.DES. QTY. DESCRIPTION
@ 6?'1_ luﬂr' 55',;‘;\1 3 82!:::‘!:::‘_5:::NNECIED WITH DASHED LINES ARE B1 1 Starter & Selarond -
All A1z Al3 Al4 als ate Al 2 : 4o i Engine
75 Frdses [ — [F23-Tan.e0 [223—atea v d
o \_;"'_‘,“ i e I S 2 ;Z ’:::: :: 2.’ —::::: si2 i: H® ; e SYANORRD 3 LICAT ENGINE MONITOR STOPS BT1 1 Battery-24 Y
= R = o= LS R ErE A ST bl | cen 1 gt Breawer
10 4—an.y 18 =KEY " T @'Tuc AND LO OIL PRESS. IT LIGHTS THE LAMP ONLY FOR 125 Amg
s ” L4 il B —== LO ENG TEMP, WIRE WI2 MUST CONNECT TBII-34
nER ol [FF o A D I g O ressure
Lo I B s s Lt 1O M@ T— iz B® ENGIE, CLOSES ACARM CONTACT, AKD LIGHTS E2 1 Senger-Water Temp
s : it o O e ot e | e 1 FoelPump
- I L I
1 §xty b 1o T— 8| [T e vorcas TEMP, OR LO OIL PRESS. FOR A PAE~ALARM THEN ES 1 Sensor-Speed 1Mag
ot o—1—D| |+ stors :ncm: IF CONDITION GEYS WORSE. IT 1
9 Kz ’ 3 ’ | M LAMP ONLY FOR A LO ENG TEMP tRefy
Pevie [ wi—voes | o s o ey 1 ¢ 8—8 H -ai& REGURES SENSORS 61 52, 52, 04, 55 ANE E5, G1 1 Alternator & Reguatse
—aizos | 7 g=xer 7 1= 0 L - o
Ll - : :”:‘::: l' N $Hoo : —:ln:..:l v 1% O an Z g mlm&m"““ L. am 'K1 1 SOIGHOI: E"‘"‘ S"D"" ng
miy A B il I me e Y e e sie i Meoteaz| 4 UNLESS OTHERWISE NOTED, AL COMPONENTS SHOW K2 1 Soleroiz-\Water
Fass | adwais -reasa| 242 {2 2=arn [®a @ it sonsa IN DE-EKERGIZED POSITION, K3 1 Sol-Eng Stopn ng
sl WE L L T L LA gt g —L@Ds‘z ® Hr O s e $TANDARD CRANRER JUMPERS A2 TO AI4-3 DYB DYH Or'y
FOR STEADY CRANKING, THE CYCL
" © O RATELY OPENS AND. CLOSES THI3 CINGUIT FOR A S1 1 Switch-Low O Press,r=
Moo TTT® - GI X CRANK-NEST-CRANK SEQUENCE, 2 4 Switch-Higr Vates Temz
Al
Ki4 . B ® e bl €. RCMOTE ALARM CIACUIT RATED 5 ANP MAX S3 1 Switch-Low Water Temp
ma-groy e p=Aie L STAAT 8TOP T S4 1 Switch-Low On Press.re
[ T, ... CAN BE ADJUSTED IOEMENCENTLY \Pre-Alarm
Nicd Ltaizbe 101122 _EZEEL_ 85 1 SwitcreH: VWater Terz
raig o ronas—tet QO emranas —ut.s featl0 Lo o iPre-Alarm
10 @ 8, $I3 NUST BX MOUNTED WITH SOLDER TERN UP
'-ol_'g Or— gzulb ». AT ml}a:mn CONTROL BOX PARTS LIST (REF)
.l::::::ll o 0 OO CUERIMID BAUTOOM 1001 S0 A1l 1 Module-Engine
. ¥, '_‘_.‘.'!°L"_“_ __________ 1 ® A= nr Snutgows
" :NDGIT:MV [ ﬂ' i | ous C+—Q uer A12 1 Mogule«Engine Mor 127
TR\ H & i PEYEL o |°l_r'® .9 on 53 A13 1 Module-Remate
LR ;',i Eﬂ'-‘ ‘i i;| g’ ; iﬁ:": | —r— 9—?— ingicator
- & 11 VT oL A L MR s
g ™3 ocule- tarf-o20
""[ i :; ;- (W] |1l L 4 :z:l al I 4 | @ g it A16 1 NMocule-Overspeeg Ser
I EEE ' : i & AlT 1 Module-Starter D s¢
T 1 g it H @ CR11.12 2 Dioce .Rel
2 I“xg:ov'n R — DS11 1 Lamp-Paregl
— e - - - . - ‘"—I DS12 1 Lamp-Overcrara
utoomn orE e =~ +T0 ThIl-34 REAR ViEw OF PANEL - DS13 1 Lamp-Overspeed
T I L n L 5 T DS14 1 tamp-Low Ot Press
e i » ...,..—e/l ? o ‘cml ‘xn J DS15 y Lamp-Hi Eng Tamg
. 2 | Ton-2r. ' aizy . : M2, M P Pl & ljﬂ DS16 1 Lamp-Le Eng Tema
12 i 2 | w2 - 21 T e 2 T £2 K11 1 Relay-Start Discornact
ce—— | ‘W"'@_@_z o) ‘j K12 1 Relay-lgmuior
sTaxoamo wuirs ,‘, 3 e ,“ K13 1 Relav-Start Solen
;./ wz oy LR 3 K14 1 Relay -Starter P'\..L
;?—J e -0 ST T M11 1 Gauge-On Pressure
Fmi—/ nz e M12 1 Gauge-tvater Tems
1 ! Mi3 1 Ammeter-Cnarge
A 30-0-30
w3 R11.12 2 Resistor-Gauge
I s11 1 Swich-Panal Lignt
[/ 2 - b
1] 3 "ﬂ.ﬁ:‘i(&-"“ [kl S12 1 Switch-Selectar
. S13 1 Switch-Lampe Test
pore s “ann—lar en] S14 1 Switch-Alarm Reset
8’--9 oz mt—laz s Tied TB11 1 Terminal Bloea
¥V : 12 signtis.o TE1Z14 2 Termnal Block
X “ous-zo TB13 1 Termnal Biock
a .
- - ¢ - When Usad

22273 ]
CONTROLGEN 3CT ENMReY DIECLY
WIRING DIAGRAM}
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95

-fCHEMATlc DIAGRAM REF. DES. QTY. DESCRIPTION
w1 w2 50" Slecving
2 18 17 16 19 5 8 21 Wi w2 50" WireNn 20
A y o1 1 Transistor - PNP 6533,
/% N \ N N N /1\ R3 1 Resistor - 200 11 10%, 2V,
CRS R2 1 Resistor - 5600 11 10%,
* 12w
- R21 1 Resistor - 10006 110,
* Wi l & 12w ’
4 K1 K2 2 Relay
CR4 CR?7 CR1
CR12 12 Rectifier - Digze
K2 |k Rl o= =
<> > Ki k2
Ql
<
A CR6 4
CRIl {CRIO [CR9 [CR8 IKi R2 CRI2 | Ri [CR2
W2 P
J:—' CR3
A\ N\ % A\ 4 N\ N \/

7 3 9 5 13 9 22 20

MECHANICAL ASSY

Ozgn g
300-964(24V)  cqy

CONTAOL-ENGINE SHUTOSWN
Kt e T — 1

cro— I— s Bughard xal w o | 5 QPSPHS Of ONAN
o
5]

e« CDR ™ 4 Minnoapalls, Minnsrote
=

B Setocal_lwbmlesta L2 | CONTROL-ENG SHUTDOWN

mEc¥w, § DHA _§ 300-964 [%
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NOTES:

I. COMPONENTS CONMECTED WITH DASHED LINES ZRE
OPTIONAL ITEMS.

2. SHUTDOWN & ALARMS
21 STD CONTROL
2.1 SAFETY SHUTDOWN B ALARM OK OVERCRANK,
OVERSPEED,H1 ENG YEMP & LO Ol PRESS

2.2 PENN STATE CONTROL

2.2.1 SAFETY SHUTDOWH & ALANM ON OVEACRANX B
QVERSPEED

222 SAFETY ALARM ONH HI ENG TEMP 8 L0 OL PRESS

MAGNETIC SENSOR(ES)MOUNTED IN GEN END BELL
AN GAP SETTING .080/2.030

. UNLESS OTHERWISE NOTEOD, ALL COMPONENTS SHOWN
4 OE-ENERGIZED POSITION,

“

>

. THE STANOARD CRAKKEA JUMPERS A14-2 TQ A14-3
FOR STEADY CRANXING, YHE CYCLE CRANKER ALTER¢
NATELY OPENS AND CLOSES THIS CIRCUIT FOR A
CRARK-REST-CRANK SEQUENCE.

. AENOTE ALARM CIRCUIT RATED 5 AMP MAX

7. START STOP TO
CAN B

TOLEHANCE —-220%

. 813 MUST BE MOUNTED WITH SOLDER TERN UP

STARTER DISCONNECT 510260 RPR
STANTER RECCNNECT LESS THAN 30RMM
OVEASPEED SHUTDOWN 21002 90 RPN

ENGINE PARTS LIST (REF)

REF. DES. QTY. DESCRIPTION
B1 1 Starter & Solenoid -
Engine
BT1 1 Battery-24 V
cB1 1 Circuit Breaker
125 Amp
E1l 1 Sender-Oit Pressure
E2 1 Sender-Water Temp
E4 1 Fuet Pump
E5 1 Sensor-Speed tMag)
(Ref)
G1 1 Alternator & Regutator
K1 1 Solenoid-Eng Stoping
‘K2 1 Solenoid-Water
K3 1 Sol-Eng Stopping
K4 1 Solenoid-Air Inlet
$1 1 Switch-Low O1l Pressure
52 1 Switch-High Water Temp

CONTROL BOX PARTS LIST (REF)

A1l 1 Modute-Engtne

Shutdown
A12 1 Modute-Engine Monitor
A4 1 Modute-Cranker
A15 1 Modute-TD Start-Stop
A16 1 Module-Overspeed Sen
A17 1 Module-Starter Disc
CR11.12 2 Diode (Reh
DS11 1 Lamp-Pane!
Ds12 1 Lamp-Fauit
K11 1 Relay-Start Disconnect
K12 1 Relay-Ignition
K13 1 Relay-Start Solenotd
Ki4 1 Relay-Starter Protect:on
K15 1 Relay-Overspeed
M1l 1 Gauge-Oil Pressure
M12 1 Gauge-Water Temp
M13 1 Ammeter-Charge

30-0-30
R1t.12 2 Resistor-Gauge
S11 1 Swiich-Panel Light
S12 1 Switch-Selector
S13 1 Switch-Lamp Test
S14 1 Switch-Alarm Reset
TB11 1 Terminal Block
T812.14 2 Termnal Block
* - When Used
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