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Safety Precautions

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

y, Onan uses this symbol
(WARNING § throughout this manual to

warn of possible serious personal injury.

equipment damage.

PROTECT AGAINST MOVING PARTS

Avoid moving parts of the unit. Avoid use of loose
jackets, shirts or sleeves due to danger of becoming
caught in moving parts.

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

If you must make adjustments while the unit is run-
ning, use extreme caution around hot manifolds,
moving parts, etc.

This symbol refers to possible -

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

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 codes. To avoid possible
personal injury or equipment damage, a qualified
electrician or an authorized service representative
must perform installation and all service.

WARNING |

ENGINE EXHAUST GAS (CARBON MONOXIDE) IS DEADLY!

Carbon monoxide is an odorless, colorless gas formed by incomplete
combustion of hydrocarbon fuels. Carbon monoxide is a dangerous gas that
can cause unconsciousness and is potentially lethal, Some of the symptoms or
signs of carbon monoxide inhalation are:

® Dizziness
® |niense Headache
e Weakness and Sleepiness

e Vomiting
e Muscular Twitching
e Throbbing in Temples

If you experience any of the above symptoms, get out into fresh airimmediately.

The best protection against carbon monoxide inhalation is proper installation
and regular, frequent inspections of the complete exhaust system. If you notice
a change in the sound or appearance of exhaust sysiem, shut the unit down
immediately and have it inspected and repaired by a competent mechanic.
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- 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 PERSON BE QUALIFIED.

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



DC ControI'O..peration

GENERAL

The descriptions in this section are limited to the
“exterior and interior DC components of the control
panel.

“Refer to the Operator's Manual 946-0120 for installa-
, tion, engine operation and general maintenance data.

Refer to engine manufacturer's manual for engine
repair and servicing information.

A
AT, E——— ——
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@QE\!TR OL PANEL EXTERR@R

! The following is a brief description of the DC controls
. and instruments located on the face of the control
| panel, Figure 1.

v :

i .
. DC Panel

?),VOH Pressure Gauge: Indicates lubricating oil pressure
+ (wires o a sensor unit located on the engine).

¢ Water Temperature Gauge: Indicates temperature of
engine coolant (wired to asensor unit on the engine).

; @{‘ -‘Ammeter: Indicates battery charging current.

f Runnmg Time Meter: Reglsters total unit run time in
hours to the 1/10th. Time is cumulative, meter cannot

[Ee reset.

 Riin-Stop-Remote Switch: Starts and stops unitlocal-
ly or allows operation from a remote location.

Reset Switch: Manual reset for engine monitor after
" an engine shutdown. .

Fauit Lnghi lnducates a “fault” in engme operation.

“OPTIONAL EQUIPMENT -
DC Panel

ning of:
+ a. Overcrank (failure to start) (O.C.)
" b. Overspeed (0.8.)
c. Low oil pressure (LOP)
d. High engme ‘temperature (HE" r)
.~ 6. Low engine temperature (LET)

' CONTROL FANEL INTERIOR

The components discussed in this section should

only to sdiusted. tasied, or replaced by a qualified _

- Figure 3 shows schematic arrangements of the one-

Warning Lights: Individual indicator lights give war-

" SeNICE TepTESEtaVe: The pansl IASHGIE for the orie |

and five light control panels are shown in Figure 2. |

"3

light and the five-light 12 VDC control circuits.

S T

Engine Monitor and Shutdown Wodules: Printed’

cirouit plug-in modules provide the following func-

tions: e
. 1. A 75-second cranking period. oK

2. Approximately a 12-second time delay for o:l ',,
pressure buiid up. '

3. An external alarm contact to light the fault lamp -
and shut down the set for malfunctions such as:

a. Overcrank—failure to start afterthe 75 second
cranking period. bt

b. Low oil pressure—14 psi (97 kPa). .
. Overspeed—approximately 2100 r/min. *
d. High engine temperature—215°F (102° C).

PRe

(3]

On standard control panels all four alarms are wired into

one common fault lamp. Diagnostic light emitting diodes "
for overcrank, low oil pressure, and high engine !
temperature are provided on the front of the module cover ’
panel, inside the control panel. If an engine malfunction-’
shutdown occurs (fault lamp illuminated), and none of the

diagnostic diodes are illuminated, then the shutdowhn is .
“due 10 an oveispeed condition. 1

On optional control pancls a fault lamp is providedfor each -
malfunction shutdown. A fifth fault lamp is also prowded
for low engine temperature, although there is not an
engine shutdown associated with it.

ot

OPTIONAL MODULES

Start Disconnect Module: Used with a magnetic
pickup sensor that senses and sends engine speed to
the Start Disconnect module and the overspeed cir-
cuit. This plug-in module operates at about 100r/min.
above maximum cranklng speed to prevent energlz—
ing of starter while engine is running..

Cycle Cranker: A plug-in module replacing the
standard cranking circuit. This module provides a
15-second crank time and a 10-second rest period
alternately for three On and two Off cycles in 65
seconds. If the engine does not start within 75
seconds, the engine monitor lights a fault lamp and
opens the cranking circuit.

Time Delay Start/Stop Module: A plug-in module
used only in remote start applications. Provides 1 to
10secondstime delay on starting and 30secondsto 5
minutes time delay on stopping. The delay periods

_are adjustable on the module front.
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SWITCHES

Cycle-Standard Cranker Switch $12: This switch is
used only in the single fault lamp control panels.
When the optional cranker module is used, the switch

is positioned to the Cycle Cranker position which .

disables the standard cranker circuit.

Run-Stop/Reset-Remote Switch $15: A single-pole,
double-throw, center-off toggle switch. In Run posi-
. tion, it applies 12 VDC to the engine monitor board.

The Stop position shuts down the engine. This posi-
tion on one-light systems allows relay(s) on the
engine monitor board to de-energize.

Remote position allows engine starting from aremote
station.-Closing the remote station switch applies 12
VDC to the proper circuits.

Reset Switch $14 (Five-Light System): This switch,
located on the front control panel, resets and tests the
fault lamps.

Pre-Alarm Shutdown Switch $11: Used on five-fault
lamp control and all Pennsylvania State models. The
Pre-alarm position gives the operator advance warn-
ing of high engine temperature and low oil pressure
before shutdown level is reached. The Shutdown
position will shut down the engine when either the
HET or LOP pre-alarm switches operate.

Time Delay By-Pass Switch $12: In Time Delay posi-
tion, the switch aliows engine to start on a time delay
basis {0.5 seconds to 10 minutes 15 seconds) when

the Time Delay Start/Stop modutle is instalied. This
- module also delays the engine shutdown by the same
time span.

The Bypass position removes time delay features.
This position should not be used when the Time
Delay Start/Stop module is installed.

STANDARD, ONE-LIGHT SYSTEM

A one fault lamp is standard equipment on 30.0 kW
SK generator sets. The lamp indicates a fault for any
engine malfunction. Refer to the one-light trouble-
shooting guide for fault location. ~

The following functions relate to the Engine Monitor
circuit board A11:

Overspeed

The overspeed switch on the generator end bell
closes between 2000 to 2200 r/min. and completes a
circuit to ground. This allows the shutdown relay
A11-K1 to energize and shut down the engine by
interrupting the circuit to ignition relay K12. The
shutdown relay energizes the external alarm circuit
and de-energizes the low oil pressure, high engine
temperature, and overspeed circuits (Figure 3).

Overcrank

When the Run-Stop-Remote (R-S-R) switchis in Run
position, the engine starts to crank and the overcrank
circuit is energized. The maximum crank time (nomi-
nal 75 seconds) is determined by integrated circuit
timers on the monitor board,

If the engine starts within 75 seconds, voltage sup-
plied by the battery charging alternator will energize
start-disconnect relay K11, The overcrank timer is
“disabled and prevents engine shutdown. If the engine
does not start, K11 is not energized. The overcrank
timer circuit conducts {0 energize shutdown relay
A11-K1. The same sequence occurs as described for
the overspeed shutdown.

High Ehgine‘Temperature and
Low Oil Pressure

Either of these switches when closed completes a
circuit to ground which will energize shutdown relay
A11-K1 (12.5 second time delay for LOP). When the
.relay is energized, engine shutdown is the same as
descrlbed for an overspeed condition. .

' High Engine Temperature “Cutoff
h will shut down engine in an over-
heat condition only if coolant level is sufficiently high
to physically contact shutdown switch. Loss of cool-
ant will allow engine to overheat without protection of
shutdown device, thereby causing severe damage to
the engine. It is therefore imperative that adequate
, engine coolant levels be maintained, to ensure opera-
' tional integrity of cooling system and engine coolant
_ overheat shutdown protection.

‘ Pennsylvama State Units: There is no shutdown or
* fault lamp indication for high engine temperature and
low oil pressure. When S2 or S6 close, relay A11-K2
energizes and closes contacts to the external alarm

. circuit.

Reset

Relay A11-K1 remains energized aslongas 12VDC s
, availabletoit. To reset A11-K1, place R-S-Rto STOP,
| then to the desired operating position.

(RS W

OPTIONAL FIVE-LIGHT SYSTEM

Thefive-light system is optional on SK series genera-
for sets. Refer to the appropriate troubleshooting
chart for fault location.

Pennsylvania State Units: Essentially the same as the
standard five-light system but with the following
exceptions:

1. No pre-alarm switches.

2. High engine temperature, alarm and light only.
No engine shutdown.
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/| REF’DES.| =~ DESCRIPTION
, B

BT1

] Starler and Solenoid - Eng
Battery 12v

-|Relay - Start ,So_\

-E1l Sender ~,0ijl Pressure
= E2 Sender. - Water Temp |
| E3 Sender:~ Speed. (Mag) -
: P c ) I Alternator. and. Regulator
Kt - ° ‘Fuel;
. K2 lSolenoid:: Water.
K3 Solenoid, Gas

,K5 |Solenoid, Choke L
1 Swm:h .Low Oil Pressure

g Pre-AIarm

"Iswiteh - Hi Eng Teﬁlp

Pre-Alarm
Switch - Low Eng Temp

Switch -.Low Qil Pressure
R Swnch ‘Hi Eng Temp
pverspeed Switch °

S TN

1.1 (1-light)
¢ A1 Control < Box
i Module - Start Disc
Module - C/C, O/S
|Module - Monitor
.|Module - Shut Down
Module - Starl-Stop
A12 Panel - Fault Light
CR11 |Diode
CR12 ' *|Diode Assy
" DS1-3 |Lamp - Pilot
DS4,5 |Lamp
"1 DS12-16 |Light - Ind (Fault)

Fuse - 5 Amp
Relay - Ignition (12, V)

(12v) -

[P

Relay Starter Protectlon )

Cranker Bypass (1- l|ght)
T Time. D‘éTé’”Bypass
| Switch - Reset
N SWItch -

et e

. L i
— T

s R

r—

'*K4 ON 612-5473 IS GAS SOLENOID

NOTES

1. ALL COMPONENTS SHOWN IN
DE-ENERGIZE POSITION.

2, $S12 ON ONE-LIGHT IS CLOSED

FOR
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|
i
§ FOR WIRING DIAGRAM
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STANDARD CRANKER.
N S12 WHEN A3 CYCLE

1-FAULT LAMP
{ SEE DWG. 612-5473 SHEET 2

IFIGURE 3.

CRANKER IS USED.

.3. COMPONENTS CONNECTED

BY DASHED LINES ARE
OPTIONAL.

12 VDC ENGINE CONTROL SCHEMATICS
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3. Low Oil Pressure, alarm and light only. No engine
shutdown.

4. Low Engine Temperature, light only.

5. Engine shutdown on Overcrank or Overspeed
only. Use standard five-light troubleshootmg
guides.

High Engine Temperature

_ This fault indication system operates in two steps
pre-alarm and shutdown. See Figure 3.

Pre-Alarm: When engine temperature reaches 200°
to 210°F (93° to 99°C) the HET pre-alarm switch S2
or S6 will complete a circuit to energize the fauit lamp
and A11-K2. Contacts of K2 energize the external
alarm circuit and arm K1 shutdown relay.

Shutdown: The engine temperature switch closes
when temperature reaches 210° to 220°F (99° to
104°C). It completes a circuit to energize A11-K1.
The K1 contacts de-energize K12 to shutdown the
engine.

Low Oil Pressure

Pre-alarm LOP switch S1closes at 18to 22 psi (124 to
152 kPa) completing a circuit which lights the fault
" lamp and energizes relay K2. The contacts of K2 arm
K1 shutdown relay and energize the external alarm
circuitry. There is a short time delay (nominal 12.5
second) before the fault lamp and K2 energize to
allow oil pressure build up when starting the engine.

The LOP cut-off switch S4 closes at 12to 16 psi (83 to
110 kPa). This completes a circuit to energize K1,
causing the engine to shut down.

The Start Disconnect module prevents the engine
monitor from shutting down the engine on LOP dur-
ing start sequence. After the engine starts, there is a
10 to 15 second time delay in the LOP shutdown
circuit to allow build up to normal pressure.

Overcrank

This circuit allows a maximum engine crank time of
70 to 80 (nominal 75) seconds, regardless of the
mode of operation of the Cycle Cranker module. If
the engine does not start within 75 seconds, the over-
crank circuit will complete a circuit for A11-K1 (shut-
down relay). When energized, A11-K1 NC contacts

" open to de-energize K-12 (ignition relay), shutting

down the engine.

" Ifthe engine starts before 75 seconds of cranking, the

Start Disconnect module will inhibit the overcrank
shutdown circuit. The start-disconnect circuit pre-
vents starter motor engagement while the engine is

running.

Overspeed

Engine speed is detected by a magnetic pickup sen-
sorand coupled to the monitor board. At 201010 2190
(nominal 2100) r/min. the Overspeed module pro-
vides the signal necessary for circuitry to actuate the
ground path for relay A11-K1. The K1 contacts de-
energize K12 to shutdown the engine.

The overspeed sensor is mounted near the top center
of the flywheel housing, close to the ring gear. The
magnetic pickup sensor generates electrical pulses
as the ring gear teeth pass it. The generated pulses,
proportional to engine speed, are coupled by
two wires to the Overspeed and Start-Disconnect
circuits.

Low Engine Temperature

The Low Engine Temperature fault lamp is on any
time the engine temperature is below a nominal 65°F
(18°C). After engine start, the light will remain on
until engine temperature reaches 80° to 90°F (27° to .
32°C). There is no alarm or shutdown with this .
circuit.



Control Trou_bles‘hoo_ting

The data in this section will help the technician to
quickly restore a set to service. The information is in
the following formats:

e Afive-light system Checkout using the Onan Test-
er Module part number 420-0388.

® A quick-check chart for one-light and five-light
systems.

e Seven troubleshooting flow charts referenced to
trouble symptoms. .

PREPARATION

Before going on a service call, take along spare
printed circuit boards and relays for the set being
repaired. A set of fully charged batteries can be an aid
for starting the generator set and removed later if
necessary. Remember, it may be very important to
restore operation in minimum time.

Before starting a troubleshooting procedure, make a
few simple checks that may expose the problem and
cut down service time.

e Check all modifications, repairs, replacements

performed since last satisfactory operation of set.
A loose wire connection overlooked when instal-
ling areplacement part could cause problems. An
incorrect connection, an opened switch or circuit
breaker, or a loose plug-in are all potential prob-
lems that can be eliminated by a visual check.

® Unless absolutely sure that panel instrumentisare
accurate, use portable test meters for trouble-
shooting.

To use the Checkout and Flow Charts, start at the
upper-left corner of chart and answer all questions
either YES or NO. Follow the chart until the probiem
is found, performing referenced Test Procedures fol-
lowing the charts on page 24, Refer to typical wiring
diagrams for locating control component leads, ter-
minals and other check points.

Referenced battery B+ voltage measurements are to
common ground unless stated otherwise.

The one-light control uses relay A11-K11 in the start-disconnect

- circuit while the five-light control uses a start-disconnect module.
" The five-light control also has an overspeed control module, Oth-

erwise, the two control circuits are very similar.



ONE-LIGHT CONTROL SYSTEM CHECKOUT

QUICK CHECK

SYMPTOM

S CORRECTIVE ACTION

1 Engine stops cranking and
fault lamp lights after crankmg
., approximately 75 seconds.

‘; Overcrank diagnostic LED (DS2) lit. .

1 of carburetor choke solenoid (units
. o so equipped)

1.. Check fuel supply and ignition systems g
See engine manual. Check operation | -

2 Fault lamp lights rmmedlately
*_after engine starts. None of the
: the_ diagnostic LED's illuminated.

- =

as the englne starts

o

, 2 Check for overspeed condltlon ,‘ e

3. Fault lamp lights and engine
shuts.down after running for a .
15 period. Check for lighted

! diagnostic LED’s..

e :
G

3 Observe and check the followmg
‘a Low Oil Pressure: LED (DS1) I|t

check oil level, engine will .

shut down if sensor is closed

Check.Chrysler manual for “‘"\ ‘

troubleshootlng oil’ system

R

Tawa
rw,g

“lit; check coolant level; -
coolant flow (city. water
cooled systems), check radlator
for free air flow, fan belts

for tlghtness See engine manual

‘¢, Check for faulty oil pressure or’.
- high englne temperature sensor

. High- Engme Temperature LED (DSS

“for troub!eshootmg cooling system

4: Fault lamp lights, none of the ‘
» dlagnostrc LED s lit, no fault exists.

10



FLOW CHART A. ENGINE FAILS TO CRANK. SWITCH IN RUN POSITION.

Does fault lamp light?

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

Is battery connected cor-

T
yes

Does start solenoid relay
K13 energize (pick up)?

yes

¥

Is battery voltage (B+) mea-
sured at TB11-22 (K13-3)?

yes

¥

|s B+ measured at starter
coil terminal?

yes

Replace Starter.

Switch is defective, or in
Stop position.

Jumper B+ at center terminal

2 of R-S-R switch to terminal
" “B™of ignition relay K12.

Does engine crank now?

Check K12 socket connection.
Coil may be open—replace relay.

1o F—— no ——3»|
R rectly and voitage n_ormal? See Test Procedure [B].
1
yes -
r -
no Does !gnition relay K12 yes
energize?
T
I R - no
L
no Replace start solenoid
3 relay K13.
Y
no Check wiring to starter. Is B+ measured at terminal
See Test Procedure [C]. 26 (M13-1) on TB11?
I T
no
1
yes
Y Y ¥
Is B+ measured at center Is B+ measured at terminal
terminal 2 of B-S-R switch? 1 of relay A11-K11?
T | - T
no yes I
! yes EEEE— no
Y ¥ Y
) R Clean contacts 9-1 of relay
Is B+ measured at ignition A11-K11. Check wiring.
relay K12 terminal “B"? See Test Procedure [D].
T T
: no yes
] L
Y Y
Replace Engine Monitor PC Is B+ measured at coil
YES i board. See Test Procedure | terminal 2 of K137
{J1. ’ See Test Procedure [G].
no
Do contact 2 & 7 of ignition Jumper K13 coil terminal 1
——— N0 ———| relay K12 close? See Test - to A11-K11 terminal 1. Does
Procedure [D], check wiring. K13 energize?

See Test Procedure [A].

Relays K11 and K12 are interchangeable. If K12 does not
operate, remove it and plug K11 in its place. If the ‘now’ K12
relay operates then obviously the old one is defective. Install

new relay.

1"

yes

i

Replace Cycle Cranker
PC board J3.




FLOW CHART B. ENGINE SHUTS DOWN IMMEDIATELY AFTER START.

Is overspeed switch S7 closed?

pre N O

L ]

Remove wire from TB11-29 (P1-
9 to 87). Reset fault lamp by
switching to Stop, then to

Run. Does engine crank?

NO m—s -}

Jumper K12 ignition relay
terminal “B" to center ter-
minal 2 of R-S-R switch.
Does engine crank?

yes

{

yes

{

yes

{

Open overspeed switch S7, re-

set fault lamp by switching
to Stop, then to Run. Does
engine crank and run OK?

TN, 1, gowa—

Replace wire on TB11-29
while engine is running.
Does fault lamp light and
engine stop?

Remove jumper and replace
Engine Monitor module.
See Test Procedure [J].

yes

|

Check overspeed switch 87
and wiring for grounds.

FLOW CHART C. ENGINE SHUTS DOWN AFTER RUNNING SHORT TIME.

Does fault lamp light and
engine stop after running
about 12 seconds?

el ——

Does fault lamp light and
engine stop after running
about 1 minute?

VES

Check contacts of K11 Start-
‘Disconnect relay (see Test
Procedures [A) and [D].

Is operation OK?

yes

{

L]
yes
1 no

{

Remove wire from terminal

TB11-30 (pin 6 to LOP module).

Does engine run OK after
restart?

Replace Engine Monitor
module.

yes

{

Engine is not pumping oil

properly or oil pressure
sensor is defective.

12

Replace K11 relay, or clean
contact 6 & 9.
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FIGURE 4. ONE-LIGHT 12 VDC CONTROL SCHEMATIC

AND WIRING DIAGRAM (612-5473)

PARTS LIST

REF.DES. | QTY. DESCRIPTION

B1 STARTER AND SOLENOID -
ENG

BT1 BATTERY-12V

E1 1 | SENDER-OIL PRESSURE

E2 1 | SENDER-WATER TEMP

G1 1 | ALTERNATOR AND
REGULATOR

K1 1 | SOLENOID-FUEL

K2 1 | SOLENOID-WATER

K3,4 2 | soLENOID-GAS
{WHEN USED)

K5 1 SOLENO!D-CHOKE

1 SWITCH-LOW OIL PRESS

82 SWITCH-HI OIL TEMP

87 1 | ILLUS-OVERSPEED SWMTG

S8 1 | SWITCH-VACUUM
(WHEN USED)

CONTROL BOX PARTS LIST

A1t 1 | CHASSIS-MONITOR BOARD

A3 1 | MODULE-GYCLE CRANKER

CRM 1 | DIODE

CRi12 1 | DIODE ASSY

DS19 1 | LIGHT-INDICATOR (FAULT)

| psa 1 | LAMP-BULB
Ft 1 | FUSE-5AMP

K12 1 | RELAY-IGNITION (12V)

K13 1 | RELAY-START SOLENOID
(12v)

K14 1 | RELAY-STARTER
PROTECTION (240V)

K11 1 | RELAY-START
DISCONNEGT (12V)

M11 1 } AMMETER-CHARGE

M12 1 | GAUGE-OIL PRESSURE

M13 1 GAUGE-WATER TEMP

M14 1 | METER-RUNNING TIME

R22 1 RESISTOR ASSY

815 1 | SWITCH-SELEGTOR

TB11 1 | MARKER STRIP

NOTES!

1. COMPONENTS CONNECTED WIiTH DASMED LINES ARE
OPTIONAL. ITEMS. .

2.REMOTE ALARM CIRCUIT RATED 5 AMP MAX-*

3.512 CLOSED FOR STANDARD CRANKER, WHEN A3
{CYCLE CRANKER} IS USED, OPEN Si2.

4.UNLESS OTHERWISE NOTED, ALL COMPONENTS SHOWN
N DE-ENERGIZED POSITION.
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FLOW CHART D. STARTER FAILS TO DISENGAGE, OR TRIES TO RE-ENGAGE WHILE RUNNING.

Does starter continue to
run after engine starts?
See Test Procedure [G].

Does ammeter show charge ~

Is belt driving the

Does battery B+ voltage at
K13 coil terminal drop to
zero when A11-K11 energizes?

1
I no

yes L

¥

y

Does B+ at starter terminal
drop to zero when K13 drops
out? See Test Procedure [C].

Check A11-K11 contacts 9-1 &
9-3 and K14 contacts 1-7 for
opening when relay energizes.
See Test Procedure [E].

—yes —» engine running? no —— alternator properly?
T T
yes yes
- ]
Y
Does Start-Disconnect relay Does voltage across A11-K11
A11-K11 and starter protect- coil terminals A & B build
yes tion relay K14 energize when no up to battery voltage?
- engine starts? See Test [A]. See Test Procedure [A].
L]
no I
OO | yes.

¥

Replace relay A11-K11 or K14.
Coil may be open.

yes

¥

Y

Check for faulty starter or
start solenoid.
See Test Procedure [G].

Check for faulty alternator,
regulator or shoried alter-
nator output.

e /OS5 ]

Does K12 (ignition relay)
contacts 5-8 connect B+ to
the alternator regulator?

no

¥

Cheek K12 for dirty contact |

or broken wire.
See Test Procedure [D].

o yadyer

15

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




FIVE-LIGHT CONTROL SYSTEM CHECKOUT

QUICK CHECK

SYMPTOM

CORRECTIVE ACTION

. Overcrank fault lamp lights and

engine stops cranking after
approximately 75-seconds.

. See engine service manual for

troubleshooting fuel system, ignition
system, etc.

Engine runs, shuts down, cranks
for 75-seconds, cranking cycle stops,
overcrank light ON.

. Check fuel supply and ignition. Check

operation of carburetor choke solenoid
(units so equipped).

3. Low oil pressure shutdown. . Check —

a. Oil level. Replenish if necessary.

b. Sensor. Faulty sensor will shut
down engine.

c. Refer to engine service manual for
troubleshooting guide for oil
system.

4. High engine temperature shutdown. . Check—

a. Coolant level. Replenish if
necessary.

b. City water cooled sets. Check
water flow, valves, etc.

c. Check sensor; check thermostat.

d. Radiator model, check fan belts,
radiator for obstructions, etc.

5. Overspeed shutdown. . Check governor and throttie linkages

for freedom of movement. Replace
module J4.

o

- Low oil pressure light ON.
No shutdown.

. Disconnect wire at ;I'B1 1-30. Light

On after relay reset—replace Engine:
Monitor module J5.

~

High engine temperature tight ON.
No shutdown.

. Disconnect wire at TB11-31. Light

On after relay reset—replace
Shutdown Monitor module J6.

16




Checkout Using Onan Control Tester Module

rem—— - - e P

. b l

- This procedure lS for use. wnth the. Engine Control
Tester module, Onan:part number 420-0388. The
Tester Module is designed for making final pre-start
system tests to check.out the complete control .

2, Remove T D Start-Stop module J7. T

CIl ””‘4

3. lnsert Engme ‘Control Tester module mto T.D.
Start-Stop module J7. )

§

system for rapid location of faults. 1 4. Remove Starter Protection Relay K14. !
: ! 5. Set rheostat on Tester module full coun- ‘
i Proceed as follows: «  terclockwise.
” 1. Remove front cover of engine module rack ' o 6. Place R-S-R swiich S15 in RUN position (engine ;

will not start)

O, - o <.M"M ‘

yes

v

Position R-S-R switch to Run.

Turn Tester rheostat to 650 no >
@ rpm. Does Tester Cranking
.- lamp go off?
yes
In 10-20 seconds, does Low o

Oil Pressure tamp come on?

yes

'

Cont.
following
page

CHECKOUT
o Turn Tester rheostat to 2300
' @ Does Tester cranking lamp No———»] PmM. Does Overspeed lamp and NV p——— Replace Start-Disconnect
go on? LED illuminate on the Tester module J3. Return to item @.
and control panel?
no
Does the Overspeed lamp no R
e t
yes illuminate on Tester only? ese
yes
Y Y
In 65-85 sec- i
onds does Over- Does Tester no Replace Engine Monitor Replace Engine Shutdown module
crank lamp | lamp go off? module J5. J6. Return to item Q@.
come on? ]
yes
Position R-S-R switch §15 to Stop and depress N0 ————3} :
@ Reset switch S14. Does Overcrank lamp go off? Check reset switch.

Turn Tester rheostat to
2300 rpm. Does Overspeed
lamp come on?

LAS-RR

no ) Replace Overspeed module J4.

Return to item @.

Replace Engine Monitor module
J5. Return to item @.

17

yes

Y

Replace Start-Disconnect
module J3. Return to item @.




Continued from prev;ious page

yes

!

Reset. Turn Tester
rheostat to 2300 rpm.

A

Does Tester Overspeed light come on?

Does panel Overspeed light come on? ~

Replace Overspeed Circuit Module J4. Return
to item Q.

to item @.

yes

Y

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

NO s

Replace Starter Disconnect Module J3.
Return to item @.

yes

¥

_Momentarily ground terminal 31 on TB11. Does High
Engine Temp. lamp go on? {Tester cranking light
should go off if in the Pre-Alarm mode.) _

g 11 Ry

Replace Engine Shutdown module. Return to item®.

yes

Y

Remove Engine Monitor module J5. Remove B+ to RMT
jumper on TB1. Does Tester cranking light go off?

(A 0.5 minute delay will occur if Time Delay Start/

Stop module is instalied.) Reinstall module J5.

el 110 R——

Replace Time Delay Start/Stop module J7.
Return to item @®.

yes

¥

Remove Tester module, plug in T.D. Start-Stop
module. Position R-S-R switch to Run. Does
engine crank? ,

N0~

Position R-S-R switch to Remote, and jumper B+ to
RMT on TB1. Does Cranking light come on? (A 0.5
to 10 second delay will occur.)

no

yes

Y

LRI

Return to item ®.

Replace Time-Delay Start/Stop module J7.
Remove RMT jumper and return R-S-R switch'to Stop.
Replace K14 relay.

18




FLOW CHART E. ENGINE FAILS TO CRANK. SWITCH IN RUN POSITION.

Is battery connected correct-
ly and voltage normal?
See Test Procedure [B].

yes

{

Does one of the shutdown
fauit lamps light? See
block listing below.

yes

{

High Engine Temperature?
See block (D on page 20.

no

{

Low Qil Pressure?
See block® on page 20.

no

{

Overcrank?
See block @ on page 20.

no

Overspeed?
See block ® on page 20.

Does relay K12 energize and
contacts 4 & 7 close?

Check fuse F1. Does start Does ignition relay K12 ener-
NO cee No ———3 ;
solenoid K13 energize? gize? See Test Procedure [A].
| . |
yes
yes 1 no
""Is B+ voltage measured at Is B+ measured at center
starter coil terminal? terminal 6 of R-S-R switch
See Test Procedure [C]. S$15 when in Run position?
T T
no | yes |
[ | yes — no
Replace starter. Replace defective switch.
> Check wiring between TB11 . |s B+ measured at "B” ter-
terminal 22 and starter. - minal of K12 ignition relay?
1
no I
* J yes
Is B+ measured at terminal Cle?.n reléy':“zso;ket con-
26 on TB11 (M13 and E2)? nection. Lol may be open—
replace K12,
I
no . l
I yes
. Jumper B+ at center terminal
Is B+ measured at K14 > of R-5-R switch o terminal
terminal 17 “B” of K12. Does engine
’ crank? See Test Procedure [J].
] [ no I
yes — yes

yes

'

Clean K12 relay contacts or
replace relay and check wir-

ing. See Test Procedure [D].

Is B+ measured at K13
terminal 2?7

yes no

Vo

continued
following
page

18

¥

Remove jumper and replace
Engine Monitor module J5.

Y

Clean K14 relay contacts

1 & 7 and check wiring. Re-
place K14 if necessary.

See Test Procedure [D].




Replace K13 start solenoid
relay.

f———— NO

Continued from preceding page.

1 no
yes L

¥

Is B+ measured at TB11-22
(K13-3)?

Is B+ measured at starter
coil terminal?

yes

¥

Replace starter.

High Engine Temperature
fault lamp lights.

)
yes |
1 no
|
Y

Replace K13 start solenoid
relay.

Y:

Jumper K13 coil terminal 2
to K14 terminal 1. Does K13
energize?

]
yes I
| no

\

Replace Cycle Cranker
module J4 and check
connections.

Low Qil Pressure fault
lamp lights.

Y

Remove lead from TB11-31
(P1-11 to S2 & S6). Reset.
Does engine crank?

yes

'

Inspect for bare wires and
shorts to ground. Replace
engine temperature sensor
(HET).

Overcrank fauit lamp lights.

Y

Inspect oil level in engine
crankcase. s level OK?

Overspeed fault lamp lights.

A

Is K13 pin 1 grounded?

L}
yes
| -

pomiee—— NQ =]

¥

Replace K13 start solenoid
relay.

NO =l

Replace Engine Monitor
module J5.

YES e

Faulty Engine Monitor board
J5, LOP switch, wire ground-
ed, oil system malfunction.

Check Start-Disconnect module
J3 and Reset. Does engine
crank OK?

T
no

Y

.Remove lead from TB11-40 (P1-

7 to overspeed module E3).
Reset. Does engine crank when
switched to Run?

yes

¥

Replace lead to TB11-40 when
engine is running. Does OS
lamp light and engine stop?

20

—————n0 ——3»

)

Replace Engine Monitor
module J5.

yes ——»

Check for defective OS module
J4 or bare wires grounding
terminal TB11-40.
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FLOW CHART F. ENGINE MALFUNCTION SHUTDOWN, OVERSPEED LIGHT ON.

Did shutdown occur immed-
iately after start?

NO iy

Did engine overspeed
during operation?

Fault is in Shutdown or

T
yes
L

-
yes

!

Check throttle & governor
linkage for free movement.
Units with remote governor
control, ensure it is not set

at “High RPM" position. After
completing above, has prob-
lem been corrected?

no ) Overspeed module.

no

FLOW CHART G. ENGINE SHUTS DOWN AFTER RUNNING SHORT TIME.

Does LOP lamp come on and
engine stop running after
about 12 seconds?

V€S mmmen-

Remove wire from terminal
TB11-30 (P1-6 to S1). Reset.
Does engine run OK?

no

¥

Does OC (overcrank) lamp come
on and engine stop after run-
ning about 1 minute?

————yes —]

Does Start-Disconnect operate
after engine starts? (Check
for B+ at K13 terminal 3.)

23

Reconnect wire. Engine not
pumping oil properly or oil

yes e =
pressure sensor is defective.

Check or replace Start-
Disconnect module J3.
Does engine continue to
run OK?

NV J——

no

¥

Check or replace Engine
Monitor module J5.

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



TEST PROCEDURES

The following procedures provide for component
checks on the most common sources of trouble.

[A]
Starter Relay

" Relays K11 and K12 are interchangeable, so either
one can be used to check the operation of the other.

If starter fails to disengage, the

engine may drive starter to unsafe
speeds that could cause starter rotor windings to
separate. Check start-d:sconnect relay K 11 coil and

'sockel.

REMOVE K11 OR K12 FROM
CONTROL BOX (PULL STRAIGHT
UP). CONNECT AN OHMMETER

TO TERMINALS MARKED “A”
AND “B" ON BASE OF RELAY.

RESISTANGE OF 12 VOLT RELAY
1S 120 OHMS. RESISTANCE OF
24 VOLT RELAY IS 470 OHMS.

FIGURE 8. TEST K11and K12 RELAYS

[B]
Battery Cables

When connecting battery cables, terminal will spark if
connection is reversed.

e Unit will not crank with reversed cables or loose
connections.

¢ DC alternator will overheat and will probably
burn up.

e A reverse battery connection will show a maxi-
mum positive charge on the DC ammeter.

On dry charged batteries, no voltage is present until electrolyte is
added. '

WARNING . Do not smoke while servicing bat-

teries. Explosive gases are emitted
from batteries in operation. Ignition of these gases
can cause severe personal injury.

[C]
Starter Voltage

Check for voltage from starter terminals to ground.
Voltage should be present at both terminals when
solenoid is energized for cranking.

[D]
Relay Check

Inspect contacts for dirt partlc!es obstructions or
insulating film. Clean, using low pressure com-
pressed air and bond paper. Check relay socket.

[E]
N.C. Relay Contacts

Contacts are normally closed when engine is not

running. Contacts must open when engine is running
normal.

[F]
N.O. Relay Contacts

Contacts are normally open; contacts close for alarm
condition. {The mechanical overspeed switch used
on 1-light units has to be reset manually.)

[G]
Starter Solenoid

Contacts may have welded closed or plunger may be
stuck. Remove solenond from cnrcmt to testfor proper
operation.” =~ '

[H]

Cycle Cranker By-Pass

Remove cycle cranker printed circuit board and
jumper terminal pin 3-5 to by-pass cycle cranker
circuit. Switch 811 on the one-light monitor board
bypasses the cycle cranker delay period for testing
only.

[J]
Emergency Operation

In an extreme emergency, engine may be operated
without any safeties by removing engine monitor
printed circuit board and connecting a jumper from
B+ terminal of Run-Stop switch to terminal “B” on
K12 relay; see Figures 4 and 6.



ADJUSTMENTS

Overspeed Sensor Adjustment (Five-Light)
Adjust magnetic pick-up sensor assembly as follows:

1. Manually rotate ring gear so one tooth is centered
under sensor mounting hole, Figure 9.

2. Install sensor by turning it inward until pole face
just touches the gear tooth.

3. Back sensor out 1/4 turn and tighten jamnut. The
gap between sensor and gear teeth should be
0.010 to 0.020 inch (0.25 to 0.50 mm).

The overspeed sensor activates the shutdown  circuit at 5000 hertz .

+ 300 Hz.

Overspeed Switch (Single-Light)

The overspeed switch is set so contacts close at 2200
to 2250 rpm. If necessary, the speed range can be
corrected by turning the adjusting screw, thereby
changing the magnetic air gap (see Figure 9). The air
gap must not be less than 0.005 inch (0.13 mm).

One-Light OC, LOP, T.D. Switch S1

This switch is on the one-light Monitor module board.
It sets the time delay for the overcrank and low oil
pressure 75-second time delay circuit. Positioning to
Off by-passes the 75-second time delay when testing
the one-light control. See drawing 300-1695 and 625-
1543, Figure 5.

Five-Light OS, Adjustment
Resistor R12 on Overspeed/Cycle Cranker Module
Board J4 is used to adjust the overspeed program-
mable timer chip for overspeed shutdown. See draw-
ing 300-1586, Figure 10. Refer to the specifications
for details.

Five-Light LOP, OC Dip Switch Adjustment

Switches S1, S2, 83, and S4 on Monitor Module J5 are
used to set the time delay’s overcrank delay circuit.
See drawing 300-1587, Figure 11. Refer to the specifi-
cations and the time chart for details.

Five-Light Start-Stop Dip Switch Adjustment
Switches S1 through S4 Time Delay Start and S5
through S8 Time Delay Stop are used to set time
delay actions for operation and release delays. See
drawing 300-2095, Figure 12. Refer to specifications
and switch functions.

Use a pen or pencil for positioning these mini-rocker switches.
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FLYWHEEL
HOUSING

OVERSPEED SENSOR

RING GEAR

GAP
0.010 TO 0.020 INCH
(0.25 to 0.50 mm)

Magnetic Pickup has 5/8-18 Threads.
Turn in until pole face of pickup bottoms out

on ring gear tooth and back out 1/4 turn and
tighten jam nut.

GENERATOR j

ADJUST
L~ SCREW
SHAFT
AIR GAP
i
\ SWITCH
CONTACTS
P —
END BELL g

FIGURE 9. OVERSPEED SENSOR, OVERSPEED SWITCH



Wiring Diagrams

The electrical schematics and wiring diagrams listed below are applicable to the
SK Series Engine and Generator Controls.

FIGURE 3. 12VDC ENGINE CONTROL SCHEMATICS

FIGURE 4. ONE-LIGHT 12 VDC CONTROL SCHEMATIC
AND WIRING DIAGRAMS (612-5473)

FIGURE 5. ONE-LIGHT CONTROL—2 WIRE START (625-1543)

FIGURE 6. FIVE-LIGHT 12VDC CONTROL SCHEMATIC
AND WIRING DIAGRAMS (612-5433)

FIGURE 7. FIVE-LIGHT CONTROL—2 WIRE START (625-1542)

FIGURE 10. FIVE-LIGHT CONTROL O/S, C/C MODULE J4 (300-1586)
FIGURE 11. FIVE-LIGHT CONTROL MONITOR MODULE J5 (300-1587)
FIGURE 12. ' FIVE-LIGHT CONTROL START-STOP MODULE J7 (300-2095)

FIGURE 13. ONE-LIGHT CONTROL START-DISCONNECT, C/C MODULE J3
(300-1604)

FIGURE 14. ONE-LIGHT CONTROL PANEL ASSEMBLY WIRING DIAGRAMS
(300-1605)

- FIGURE 15. FIVE-LIGHT CONTROL CHASSIS (300-1590)

FIGURE 16. FIVE-LIGHT CONTROL START-DISCONNECT
MODULE J3 (300-1585)

FIGURE 17. FIVE-LIGHT CONTROL SHUTDOWN MODULE J6
(300-1588)

FIGURE 18. SK ONE-LIGHT 3-PHASE, 60 Hz AC CONTROL
12-WIRE RECONNECTABLE (612-5473 SHEET 1)

FIGURE 19. SK FIVE-LIGHT 3-PHASE, 60 Hz AC CONTROL
12-WIRE RECONNECTABLE (612-5433 SHEET 1)
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PARTS LIST

®©

REF. DES. | Qry. DESCRIPTION
R1 1 | RESISTOR - 2200, 1/2W, 5%
Wiw2 2 | JumPER-PC BD
Uz 1 | INTEGRATED CIRGUIT
LM 2807
SCHEMATIC i 1 | INTEGRATED CIRCUIT
RIZ PROGRAMMABLE TIMER
RIS RI6 - Ri2 1 | POTENTIOMETER 50K, 1/4W,
AN RI3 CR3 5%
P4 AW ot R4 1 | RESISTOR - 1000, 1/4W, 5%
rPsll ] VRz*T-ch, 3 R10 1 | RESISTOR - 36KQ, 1/4W, 5%
T T R3 R7 1 | RESISTOR - 22K0, 1/4W, 5%
] NI TP R16 1 | RESISTOR - 47K0, 1/4W, 5%
W 2 10 9 8 ( T : R15,18 2 | RESISTOR - 68KQ, 1/4W, 5%
vz RIog ¢2 ul Bl . RY 1 | RESISTOR - 120K, 1/4W, 5%
! 2 3w : R6 1 | RESISTOR - 13KQ, 1/4W, 5%
2 3 4 5 R 18 & 579 4 A : R121,31,‘51.f1s,7
csLca _ cai ; 19 | 8 |ResisTOR- 10Kk, 174w, 5%
) CRS [ CR6 ¥CR2 rRia | TP yRiE *Lci SRi R13 1 | RESISTOR - 1000Q, 1/2W, 5%
i “ A ) Q2 1 | TRANSISTOR PU 45A
ris RIS RIS Qi 1 | TRANSISTOR 2N2222A (NPN)
% : TP2 $ R8 7 CR1-6 6 | DIODE 400 MA 400V
TPE — M VA1 1 | DIODE - ZENER 7.5V
‘#. o ‘L . VR2 1 | DIODE- ZENER 13V
e cRAT SR4 c13 2 | CAPACITOR TANTALUM
‘ 6.8 MFD 35V
2 wi ‘ c4 1 | capACITOR cCOMPOSITION
OVER/SPEED ® & & @ Ce CYGLE/CRANE 8 ©-® cs 1 C;;)AI\CA)'I:'I?O? %VOMPOSITION
.0015 MFD 630V
c2 1 | cAPACITOR COMPOSITION
.0033 MFD 1000V
OVER/SPEED, CYCLE /CRARK
oW ey | SPECIFICATIONS
R CJ VM LU s
L =L O py
UID crl 33 19
! cnz o8 :; Bt POWER ~ = = - - - c o oo oo 12 & 3 vOC
*:z = g ' " CRANK TIME - = - - - o o oo 15 ¢ 4 SEC
R7 ¥
- e R 1] |
ne mo O ""C:l - REST TIME- = = - - - - -~ & 10 + 3 SEC
,C‘somvnz m e OVER SPEED m = - — = = - e o —— = — 5K Kz + 300
+ | l
S mo ° oUTPUT CURRENT
wz s
PIN - 18 = = mm e e e e e e oo 200 HA MAX
ug i :
,: o o, : PIN =6 - e e oo oo o 200 HA HAX
= = CRe 4 :
c4| I
a2
i o
R 3 3 riy H
@) |

FIGURE 10. FIVE-LIGHT CONTROL 0/S, C/C MODULE J4 (300-1586)
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SPECIFICATIONS

B POKER = < v = =~ m o~ — == === 12£ 3 VOC
LO¥ OIL PRESS DELAY~ = — = = =~ — — — - — 10 £ 2 SEC
OVER CRANK DELAY = = = = m = v o = = = ~ 75 + 10 SEC
STORAGE TEMP = = = =~ = o m e m = = = -43°C 10 100°C
OPERATING TEMP = - = = m = e e = e = — .-26°C T0 60°C
4 .3 T3] 2 1 162
c ¢ 10 SEC c ¢ 15 SEC
3 o | 1.258EC | € o | 9.4 8eC
0 ¢ .3 SEC 0 ¢ 1 228
0 o | eoosec 0 o | s0o sec
NOTE:
C IS CLOSED
0 |15 OPEN

FIGURE 11. FIVE-LIGHT CONTROL MONITOR MODULE J5 (300-1587)

PARTS LIST

REF. DES.| QTY. DESCRIPTION

R15 1 RESISTOR - 20000, 1/4W, 5%
R7,9 2 RESISTOR - 120K, 1/4W, 5%
R6,8 2 RESISTOR - 56K, 1/4W, 5%
R2-5,

10-14 9 RESISTOR - 10KQ, 1/4W, 5%
R1 1 RESISTOR - 1000, 1/2W, 5%
DS1-8 1 SWITCH ROCKER DIP
CR2-17 16 | DIODE - 400 MA 400V
CR1 1 DIODE - ZENER 13V
Q1,Q2 2 TRANSISTOR PU 45A
IC1,1c2 2 INTEGRATED CIRCUIT

PROGRAMMABLE TIMER
c3 1 CAPACITOR COMPOSITION
.15 MFD/100V
c2 1 CAPACITOR TANTALUM
6.8 MFD/35V
C1 1 CAPACITOR COMPOSITION

.022 MFD/400V




SCHEMATIC DIAGRAM

PARTS LIST

20,22
T O "pWR
U1 19
57 11|
2 2 | 3 so 8 VW
¢4 SR7 e
VR
|_L;. rRs | L JIgnLe
crT T
S5
n w by | sy s
]/3'3 ém % ilse / 57
3 4 2
{(Hco 3 Tois -
CRTE ¢z e %= cis {—oou‘rpur
— RI4 TR K CR2
Rie l A CR5 = 5,6
> R2{ — RI8 GND
1 8 14 13 12 3 | pl
oo R20 Tcm " 1
INBUT © VW Tfs 6 57.9,10
o MECHANICAL ASSY « SPECIFICATIONS
w INUT_ _ _ _ 1070 15 VOC
L0AD CURRENT_ __ _ _ 400 WA
TIHING ACTION
O START-STOP_300-2035 DELAY ON OPERATE &
[ DELAY ON RELEASE
TERPERATURE
,:] OS5 = OPERATE _ _ _ _ .20° T0 45°C
STORAGE §5° 10 75°C
n3 ——— -
nS {:’c 2 REVERSE POLARITY ON
i @g' i 0 START SECTION
o D“E e SWITCH FUNCTIONS
= '“r:; ol
GSD f:'o;" TIME | T.0. START | T.0. STOP
S"N?o':j MinfsEc| 1 {23 ]al5 e[ 7 e
cuo SJ0io|CcjojCc|o]JO}]O
“““Z'D ijojololclolclolo
 — ':]” W5lojclclafcjojolc
‘ﬁiC).'ir'_‘!,C:,m 25[cjccjolclolcic
ST o e 3 550 [cjofclolclolec
:lcnqumc" glofofooJofoJolo
cw[:)" O R ss]cjclofcfjofcic]|c
m,,@g 43jofclojofolofofc
vz - ij2lololclclclclolo
! no (o 2 A2 1 [i6]c [cjojo]olo]clc
slasjo[cjclcfc[c]o]¢
i6lisjcjclclclelclelc
START | STOP
12345678
OPEN

FIGURE 12. FIVE-LIGHT CONTROL START-STOP MODULE J7 (300-2095)

REF. DES. | QTY. DESCRIPTION

VR1 1 DIODE-ZENER, 1W, 13V
S$1-8 1 SWITCH ROCKER DIP

R6 1 RESISTOR - 4700, 1/4W, 5%
R3 1 RESISTOR - 1200, 2W, 5%
R10,13 2 RESISTOR - 39KQ), 1/4W, 5%
R9 1 RESISTOR - 2.2K(, 1/4W, 5%
R1 1 RESISTOR - 2000, 1/2W, 5%
R21 1 RESISTOR - 1KQ, 1/4W, 5%
R7,15,16,

18,20 5 RESISTOR - 56KQ, 1/4W, 5%
R5,17 2 RESISTOR - 120K0, 1/4W, 5%
R2,4,8,

12,14 5 RESISTOR - 220K0), 1/4W, 5%
R11,19 2 RESISTOR ~ 10KQ, 1/4W, 5%
Q2 1 TRANSISTOR-SIGNAL,

2N4918 PNP
Q1,34 3 TRANSISTOR-SIGNAL,
2N2222A NPN
u1,2 2 INTEGRATED CIRCUIT
PROGRAMMABLE TIMER
CR1-7 7 RECTIFIER DIODE, 400MA,
400V
C6,8,18,
15 4 CAPACITOR COMPOSITION,
.068 MFD, 250VDC .
C5,12,19 3 CAPACITOR COMPOSITION,
.1 MFD, 100 VDC
C4,16 2 CAPACITOR COMPOSITION,
.015 MFD, 400 VDC
C1,9,11,
17 4 CAPACITOR TANTALUM,
47 MFD, 20V
C2,3,7,10,
14,18 6 CAPACITOR COMPOSITION,

0022 MFD, 1000 VDC
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PARTS LIST

SCHEMATIC DIAGRAM REF.DES. | aTv. DESCRIPTION
Ic1 1 | ICCPROGRAMMABLE
TIMER
Al RS RS 4 R20 1 | RESISTOR- 1000, 1/2W, 5%
; VICH Ry R15,16 2 | RESISTOR - 1KQ, 1/4W, 5%
Ro: oL, 1310 R12 1 | RESISTOR - 2KQ, 1/4W, 5%
P2, s R11 1 | RESISTOR - 22KQ), 1/4W, 5%
pots +—— R9 R4 R10 1 | RESISTOR - 36KQ, 1/4W, 5%
osi @p R6 1 | RESISTOR - 13KQ, 1/4W, 5%
W RS 1 | RESISTOR- 120K0, 1/4W, 5%
cns R4, 7-9 :
i+ a2 13,17-19 | 8 | RESISTOR- 10K0, 1/4W, 5%
czmp R2,14 2 | RESISTOR - 2000, 1/4W, 5%
yCR2 RIS’ LB 7ranmn Gl Vi R13 2 | RESISTOR- 5100, 1/4W, 5%
‘ Q3 1 | TRANSISTOR - 2N2907A
R Q24 2 | TRANSISTOR - 2N2222A
$RI19 zRo : 6% 3R RI3 at 1 | TRANSISTOR - 2N3584
2 CR3 1 | DIODE - ZENER 7.5V
CR2,4 2 | DIODE- 400 MA 4.00V
. A e CRt 1 | DIODE- ZENER 5.1V
: ca DS1 1 | LAMP-LED (RED)
x LRI c2 1 | CAPACITOR TANTALUM
H ¢ 6.8 MFD 85V
R3 c1 1 | CAPACITOR COMPOSITION
.0033 MFD 1000V
O® ® ® OO @go cgo
MECHANICAL ASSY SPECIFICATIONS
8+ POWER 12+ 3 Ve
cra L LOAD CURRENT = = = = = = = = == = = = = = 2 AHPS MAX
Ry} —e— L UBLTARE o o e e e e e e e 1
B e, LOAD VOLTAGE 5 YOLTS
R 7L C”(—}\O— 2 STORAGE TEMPERATURE= - = = = = =~ = ~ = — — -48°C T0 B0°C
c? 20
’ OPERATING TEMPERATURE- - - — = = — — = = = -20°C T0 69°C
o] o
ms- 17 CRANK TIME — — ~ = = = - o= = - = = — = 15 + 4 SEC
. REST TIME- = = = = = = = = = m e s m e o = 10 + 3 SEC

- LI, e 6
€ ao-LF L 15
P4 R e S

04© me Y

wa L} L% e S

9
BAIF @A) e e
CRI—C— 7
Re a3
R S

OZ@I?D a
3

2

!

por (D
[
300-1604

$/D,C/C

FIGURE 13. ONE-LIGHT CONTROL START-DISCONNECT, C/C MODULE J3

(300-1604)
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FIGURE 14. ONE-LIGHT CONTROL PANEL ASSEMBLY WIRING DIAGRAMS
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' UPPER

p2-9 15" onp

- FRALT

(300-1605)

PARTS LIST
REF. DES. | QTY. DESCRIPTION
DS1,283 3 | LamP-PILOT
Ds4 1 | Lamp
s21 1 | SWITCH & LEAD ASSY
S15 1 | SWITCH-SELECTOR
R21 1 | RHEOSTAT-VOLTAGE
ADJUST 35K,25W
M22 1 | VOLTMETER-AG,0-300,0-600
M14 1 | METER-RUNNING TIME
M13 1 | GAUGE-WATER TEMP
Mi2 1 | GAUGE-OIL PRESS
M11 1 | AMMETER—CHARGE
Fi 1 | FUSE-5 AMP
DS22 1 | LIGHT-IND {(LOWER)
DS21 1 | LIGHT-IND (UPPER)
DS19 1 | LIGHT-IND (FAULT)
CB21 1 | CIRCUIT BREAKER, 2 AMP




REF. DES. | QTV.] DESCRIPTION
SCHEMATIC DIAGRAM ' 180 MFD 40V
s11,812 | 2 | SWITCH-SLIDE
3 Ja J5 J6 97 81 1 | TERMINAL BLOCK - PC BD
et gyer oo wour o 1347 5 | HOUSING - PC BD TERM
e A e : J1,02 2 | CONNECTOR- RECEPTAGLE
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15
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FIGURE 15. FIVE-LIGHT CONTROL CHASSIS (300-1590)
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PARTS LIST

. R20 R27 REF. DES. | QTY. DESCRIPTION
r NV A WA ® R25,26 2 | RESISTOR- 1KQ, 1/4W, 5%
= R18 1 | RESISTOR- 1000, 1/4W, 5%
T R16,28 2 RESISTOR - 2000, 1/4W, 5%
' CRS R15,17 2 | RESISTOR - 510K0, 1/4W, 5%
To e : @ . R13 1 | RESISTOR - 1MQ, 1/4W, 5%
| , R1221,24 | 8 | RESISTOR - 200KQ, 1/4W, 5%
2 A Dsi . R11 1 | RESISTOR- 20KQ, 1/4W, 5%
I . SRI4 ‘D R9 1 | RESISTOR - 2KQ, 1/4W, 5%
@ T }E_ RS. ¥ TN R5,6,8,
R26 Ql R2g e )(:) 19,20 § | RESISTOR - 51000, 1/4W, §%
/2 WA Q2 Q3 R3,4,14,
My R25S . 22,27,10 6 RESISTOR - 10KQ, 1/4W, 5%
= S SRis RIOS R2,7,23 3 | RESISTOR - 100KQ, 1/4W, 5%
) > Ri 1 | RESISTOR - 1000, 1/2W, 5%
I i 20.0) CR4 1 | DIODE- ZENER 5.1V
. CR& 5 CR23,5 3 | DIODE 400 MA 400V
¢ M cR1 1 | DIODE-ZENER 13V
@ Q3 1 | TRANSISTOR 2N 3584
. Q2 1 | TRANSISTOR MPS 6530
3 al 1 | TRANSISTOR MPS 6533
Ri8 R6 RS - 15
L l l - : 1c2 1 | INTEGRATED CIRCUIT DUAL
- = . @ OP AMP
@ CRI teloox ) : IC1,3 2 | INTEGRATED CIRCUIT -
= L2 1o 9 e} LM 2907
= I : DSt 1 | LAMP-LED (RED)
IC3 = : ce 1 | CAPACITOR COMPOSITION
. 1 MFD/100V
i 34 5 c57.8 3 | CAPACITOR TANTALUM 6.8
= : MFD/35V
Ce cr=* 3R7 23R8 C3,4 2 [ CAPACITOR COMPOSITION
:‘P_/J;‘ = .1 MFD/400V
L = c1,2 2 | CAPACITOR COMPOSITION
SPECIFICATIONS .0033 MFD/1000V
INPUT VOLTAGE - = ~ < = = c = oo -~ - 110 12 VOC
IHPUT FREQUENGY = = = = = = = = = = = = 070 3 Ke
(@) 200-1885  START DISCONHECT B+ POWER 12 4 3 V0C
o . . LOAD CURRENT- = = = 2w mm e e 2 AHPS MAX
o ol ® -_-‘:,_F b LOAD VOLTAGE= = = = = = == m = = = = = 15 VOLTS
o l 3 - STORAGE TEMPERATURE - = - = - = = - - ~40°C 10 80°C
m2- Sdg— o> R * OPERATING TEHPERATURE » =~ = = = = = = ~20°C 0 60°C-
oAt —p— M T W +
T e DISCONNECT FREQUENCY = ==vecvca-- 1500 £ 250 Hz
ool DErONNECT FHEGUENCY « - o e wem e n * H
R T 5 RECONNECT FREQUENCY 302 50 Hz
(108 CHY b
ort —{ P ) . 28— 1
ce O+ P AN e AL
oo o T BT :
re ({3 L imma ol v 1 .
by {3 - L
D '"'":)Eu ot -:-" ’
L] 14 --IC—
fot ims S :
:r—l

FIGURE 16. FIVE-LIGHT CONTROL START-DISCONNECT

MODULE J3 (300-1585)
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SCHEMATIC DIAGRAM

PARTS LIST

‘ REF. DES. | QTY. DESCRIPTION
R7 1 | RESISTOR-3KQ, 14W, 5%
- CR3 R5,6 2 | RESISTOR-10KQ, 1 4W, 5%
> R4 1 | RESISTOR-10Q, 14W, 5%
. | i A3 1 | RESISTOR -2200Q, 14W, 5%
CRé CRIA XCRi3 CR2% R2 1 | RESISTOR - 2700, 14W, 5%
> _.L K2 Ki R1 1 | RESISTOR-1KQ, 1 4W, 5%
$ra Q3 1 | TRANSISTOR MPS 6533
A CRIl *CRa ¢T3 - Q2 1 | TRANSISTOR PU 45A
! CRS al 1 | TRANSISTOR MPS 6530
@ R7 * A RI Far Ki,2 2 | RELAY
— Q2 VW Q CR4 i | RECTIFYING DIODE 3 AMPS
+2 CR1-3,
] c2 SR6 | 5-13 13 | RECTIFYING DIODE 400MA
A L > l 400V
K K2 3R3 SRS c2 1 | ca
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T 3 1 MFD 35V
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CR7 CRS CR9 i .1 MFD 400V
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FIGURE 17. FIVE-LIGHT CONTROL SHUTDOWN MODULE J6
(300-1588) :
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i v 391-Ds21-2{HI)
R22 s
! . 4 ‘;_m,_ss PARTS LIST
§ 2 3esETE 50N l 821-6554-)-2 ] T821-61 REF. DES. | QTY. DESCRIPTION
FEFS3 33 0290¢ cB21 1 | CIRCUIT BREAKER, 2 AMP
TB22 = )
Jiil ] WAL & CT21,23 1 | TRANSFORMER ASSY - CUR
—:’;; (Y CR21 1 | RECTIFIER BRIDGE
22 b DS21822 2 | LIGHT-PILOT, 3W 125V
@ SEE VOLTAGE -5 :
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FIGURE 19. SK FIVE-LIGHT 3-PHASE, 60 Hz AC CONTROL
12-WIRE RECONNECTABLE (612-5433 SHEET 1)
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