OFPERATING SEQUENCE FOR DIESEL GENERATING
SET CONTROL #612-4792

Starting Circuit

The common practice for placing “Onan” Class
"A" controls into operating condition is by groun-
ding certain components. The switch is used to
place this ground on the affected compaonents.

Moving the handle of the manifold heater switch
512 to the preheat position causes a current flow
from B+, through the coil of manifold heater
solenoid K13 to ground and back to battery
negative terminal. This causes manifold heater
relay K13 to energize and closes its contacts to
supply power to the manifold intake heater and
glow plugs. If the preheat circuitis controlled by a
load transfer control, this relay is energized by the
grounding of terminal “H.” The length of preheat
can be selected through the use of a relay or
through manually holding heater switch S12 on.

After the preheat period has passed, the load
transfer control will cause terminal 3 to be
grounded energizing the starting circuit. The
starting circuit can also be energized by placing
start-stop switch S11 in the start position. This
allows battery currentto flow from the B+ through
start solenoid relay coil K11, through the closed
contacts of the start-disconnect and fuel solenoid
relay K12, through the start switch S11, to the
center terminal to ground and to the battery
causing start solenoid K11 to energize. K11 start
solenoid energizes and causes its main contacts
to close, connecting the battery through the
cranking motor. At the same time the main
contacts of K11 are closed, an auxiliary circuit is
also completed from start solenoid K11 through
the contacts of the emergency time delay relay
K14, to the fuel solenoid K1, and to the battery.
The fuel solenoid K1 is a two coil unit with a
pickup coil and a holding coil. This relay
energizes to take pressure off the control arm of
the fuel injection pump and allows the metering
sleeve to be positioned so fuel is supplied to the
injectors so the engine can fire, start and run.

When the engine has started and accelerated to
approximately 900 RPM, the centrifugal dis-
connect switch 51 closes. When switch S1 closes,
battery current flows through its contacts,
through resistor R11, through the coil of the start-
disconnect and fuel solenoid relay K12 to the
battery. This causes the K12 relay to energize and
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breaks the circuit to the start solenoid relay K11
causing the start solenoid K11 to de-energize and
remove the cranking motor from the battery. Af
the same time, another set of K12 contacts close
supplying power from the charging circuit or the
battery through the normally closed contacts of
emergency relay K14 to the fuel solenoid K1. This
keeps relay K1 (fuel solenoid) energized and
allows the governor to control the fuel injection
pump.

The engine governor will maintain engine speed
at approximately 1860 RPM (62 cycles) ora fairly
constant speed with load added.

The voltage buildup of one pole face on the
exciter field assembly has a permanent magnet
imbedded in it. This is installed at the time the
lamination stack is assembled. This permanent
magnet aids in the voltage build-up in the exciter.
The residual magnetism of the pole pieces plus
the permanent magnet in the one pole, causes a
higher residual voltage to be produced. This
produces, in the three phase exciter rotor, a
voltage which is rectified by a network of three
positive and three negative diodes to the
generator rotor for field excitation. The voltage
produced in the stator is supplied to the voltage
regulator which controls the turn on point of the
SCR's and in turn controlling field current. When
the generator’s voltage reaches the control point,
the voltage regulator maintains field current to
hold essentially constant output voltage.

Battery Charging Circuit

A separate battery charge windingis placedinthe
generator stator and has a voltage produced in it
dependent upon the field strength of the main
generator. The charging current is controlled by
resistor R21. This charging circuit is essentially a
S ampere circuit. Battery charging current is
supplied through diode CR11 to the ammeterand
to the battery back to ground and to the charging
winding. This charges the battery and prepares it
for supplying power for the next start. The charge
winding also supplies power to maintain the fuel
solenoid K1, energized.



Low Uil Fressure wut-uul
(LOPKO)

The low oil pressure cutout circuit is from the
battery side of the ammeter through the cen-
trifugal disconnect switch S1 to resistor R12,
through the heater of the emergency time delay
relay K14 and through the low oil pressure switch
54 to ground. Resistor R12 sets thetiming interval
of emergency relay K14. Should there be aloss of
oil pressure or an excessive drop in level, switch
5S4 will close and the emergency time delay relay
K14 will operate in approximately 15 seconds.
When time delay relay K14 operates dueto low oil
pressure, its normally closed contacts open and
break the circuit to the fuel solenoid K1. The fuel
solenoid de-energizes and its plunger drops
down on the control arm of the fuel injection
pump causing the fuel to spill and shuts down the
engine.

Unit Stopping

To stop the engine it is necessary to ground
terminal #2 through the load transfer control orto
place start-stop switch $11 in the stop position.
Grounding terminal #2 or placing start-stop
switch S11 in the stop position causes aground to
be placed on the supply side of the start-
disconnect and fuel solenoid relay K12. Relay K12
de-energizes, its contacts open and break the
circuit to the fuel solenoid K1 causing engine
shutdown. Resistor R11 is placed in the circuit so
a short circuit or direct ground is not placed on
the battery charging circuit.
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rast Troubleshooting

If the ammeter does not indicate a charge, it
usually means the generator has not built up
voltage. This generator does not have an
automatic field flash circuit; and consenquently,
it is necessary to make a field voltage measure-
ment. Thiscan bedone across terminals 3and 4 at
the end bell of the generatororat terminal 7 or 8 of
the voltage regulator assembly. Terminal 8 is
positive and terminal 7 is negative. Should no
voltage be measured at these points, refer to the
“¥D" Generator Service Manual (900-0184).

The water-cooled units have a high water
temperature cutoff switch S2 in series with the
fuel solenoid K1. This switch can be checked by
placing a jumper across the terminals of the
switch and closing the start switch S11 to see if
the solenoid energizes.

If there has been a low oil pressure cutout
condition, the red button on the emergency relay
K14 will be sticking out. One minute of “cool
down" is required before resetting (pushinginthe
button) the relay to place it back in operation. A
shorter time may result in the solder pot not
fusing correctly and permitting the button to be
pushed out by the spring when the unit vibrates.

Should the centrifugal switch $1 fail to close or
make contact, the start-disconnect and fuel
solenoid relay K12 will de-energize as soon as the
start switch 511 is released and then the unit will
shut down. This causes a cycling condition on the
generator set. The centrifugal switch S1 can be
checked by removing the cover and holding the
contacts closed manually after the unit has
started. Set the centrifugal disconnect switch gap
at approximately .025 inches for proper wipe and
contact pressure. Should the centrifugal switch
S1 fail to open on shutdown, it will cause a battery
discharge and burn out of the emergency time
delay relay (K14).
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DIESEL STARTING SEQUENCE
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OPERATING SEQUENCE FOR DIESEL GENERATING
SET CONTROL #611-1082

Starting Circuit

The common practice for placing “Onan” Class
*A” controls into operating condition is by groun-
ding certain components. The switch is used to
place this ground on the affected components.

Moving the handle of the manifold heater switch
512 to the preheat position causes a current flow
from B+, through the coil of manifold heater
solenoid K13 to ground and back to battery
negative terminal. This causes manifold heater
relay K13 to energize and closes its contacts to
supply power to the manifold intake heater and
glow plugs. If the preheat circuitis controlled by a
load transfer control, this relay is energized by the
grounding of terminal “H."” The length of preheat
can be selected through the use of a relay or
through manually holding heater switch S12 on.

After the preheat period has passed, the load
transfer control will cause terminal 3 to be
grounded energizing the starting circuit. The
starting circuit can also be energized by placing
start-stop switch 511 in the start position. This
allows battery current to flow from the B+through
start solenoid relay coil K11, through the closed
contacts of the start-disconnect and fuel solenoid
relay K12, through the start switch 511, to the
center terminal to ground and to the battery
causing start solenoid K11 to energize. K11 start
solenoid energizes and causes its main contacts
to close, connecting the battery through the
cranking motor. At the same time the main
contacts of K11 are closed, an auxiliary circuit is
also completed from start solenoid K11 through
the contacts of the emergency time delay relay
K14, to the fuel solenoid K1, and to the battery.
The fuel solencid K1 is a two coil unit with a
pickup coil and a holding coil. This relay
energizes to take pressure off the control arm of
the fuel injection pump and allows the metering
sleeve t0 be positioned so fuel is supplied to the
injectors so the engine can fire, start and run.

When the engine has started and accelerated to
dpproximately 800 RPM, the centrifugal dis-
connect switch 51 closes. When switch 51 closes,
battery current flows through its contacts,
through resistor R11, through the coil of the start-
disconnect and fuel solenoid relay K12 to the
battery. This causes the K12 relay to energize and
breaks the circuit to the start solenoid relay K11
causing the start solenoid K11 to de-energize and
remove the cranking motor from the battery. At

the same time, another set of K12 contacts close
supplying power from the charging circuit or the
battery through the normally closed contacts of
emergency relay K14 to the fuel solenoid K1. This
keeps relay K1 (fuel solenoid) energized and
allows the governor to control the fuel injection
pump.

The engine governor will maintain engine speed
at approximately 1860 RPM (62 cycles) or a fairly
constant speed with load added.

The voltage buildup of one pole face on the
aexciter field assembly has a permanent magnet
embedded in it. This is installed at the time the
lamination stack is assembled. This permanent
magnet aids in the voltage build-up in the exciter.
The residual magnetism of the pole pieces plus
the permanent magnet in the one pole, causes a
higher residual voltage to be produced. This
produces, in the three phase exciter rotor, a
voltage which is rectified by a network of three
positive and three negative diodes to the
generator rotor for field excitation. The voltage
produced in the stator is supplied to the voltage
regulator which controls the turn on point of the
SCR's and in turn controlling field current. When
the generator's voltage reaches the control point,
the voltage regulator maintains field current to
hold essentially constant output voltage.

Battery Charging Circuit

A separate battery charge winding is placed inthe
generator stator and has a voltage produced in it
dependent upon the field strength of the main
generator. The charging current is controlled by
resistor R21. This charging circuit is essentially a
2 ampere circuit. Battery charging current is
supplied through diode CR11 to the ammeter and
to the battery back to ground and to the charging
winding. This charges the battery and prepares it
for supplying power for the next start. The charge
winding alsc supplies power to maintain the fuel
solenoid K1, energized.



Low ON Pressure Cut-Out

(LOPKO)

The low oil pressure cutout circuit is from the
battery side of the ammeter through the cen-
trifugal disconnect switch S1 to resistor R12,
through the heater of the emergency time delay
relay K14 and through the low oil pressure switch
54 to ground. Resistor R12 sets thetiming interval
of emergency relay K14. Should there be aloss of
oil pressure or an excessive drop in level, switch
54 will close and the emergency time delay relay
K14 will operate in approximately 15 seconds.
When time delay relay K14 operates due to low oil
pressure, its normally closed contacts open and
break the circuit to the fuel solenoid K1. The fuel
solenoid de-energizes and its plunger drops
down on the control arm of the fuel injection

pump causing the fuel to spill and shuts down the
engine.

Unit Stopping

To stop the engine it is necessary to ground
terminal #2 through the load transfer control orto
place start-stop switch S11 in the stop position.
Grounding terminal #2 or placing start-stop
switch S11 in the stop position causes aground to
be placed on the supply side of the start-
disconnectand fuel solenoid relay K12. Relay K12
de-energizes, its contacts open and break the
circuit to the fuel solenoid K1 causing engine
shutdown. Resistor R11 is placed in the circuit so
ashortcircuit or dead ground is notplaced on the
battery charging circuit.

Fast Troubleshooting

If the ammeter does not indicate a charge, it
usually means the generator has not built up
voltage. This generator does not have an
automatic field flash circuit, and consequently, it
is necessary to make a field voltage measure-
ment. This can be done across terminals 3 and 4 at
the end bell of the generatoror at terminal 7 or 8 of
the voltage regulator assembly. Terminal 8 is
positive and terminal 7 is negative. Should no
voltage be measured at these points, refer to the
"¥D" Generator Service Manual (900-0184).

The water-cooled units have a high water
temperature cutoff switch S2 in series with the
fuel solenoid K1. This switch can be checked by
placing a jumper across the terminals of the
switch and closing the start switch S11 to see if
the solenoid energizes.
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If there has beén a low oil pressure cutout
condition, the red button on the emergency relay
K14 will be sticking out. One minute of “cool
down"” is required before resetting (pushinginthe
button) the relay to place it back in operation. A
shorter time may result in the solder pot not
fusing correctly and permitting the button to be
pushed out by the spring when the unit vibrates,

Should the centrifugal switch S1 fail to close or
make contact, the start-disconnect and fuel
solenoid relay K12 will de-energize as soon asthe
start switch S11 is released and then the unit will
shut down. This causes a cycling condition on the
generator set. The centrifugal switch 51 can be
checked by removing the cover and holding the
contacts closed manually after the unit has
started. Set the centrifugal disconnect switch gap
at approximately .025 inches for proper wipe and
contact pressure. Should the centrifugal switch
51 fail to open on shutdown, it will cause a battery
discharge and burn out of the emergency time
delay relay K14,

Emergency Shutoffs

The control also has provision for connecting an
alarm circuit to indicate low oil pressure and high
temperature and overspeed. Should an
overspeed or high temperature condition present
itself, relay K16 will energize. This is a latching
relay which has to be reset after one of the
mentioned conditions has occurred. When relay
K16 energizes its contacts open, breaking the
circuit to the fuel solenoid (K1) shutting the
engine down. When the fault condition has been
corrected, the K16 relay must be reset by pushing
the button which protrudes from the control.

Should a low oil pressure condition exist, the
switch 53 closes and after approximately 15
seconds K15 operates and breaks the circuit to
the fuel solenoid causing engine shutdown. This
device has an added unit to it whereby a circuit is
made to activate a low oil pressure alarm. The
high temperature-overspeed will also complete
an alarm circuit to activate an alarm to indicatea
fault.
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OPEHRATING SEQUENCE FOHRH MARINE
DIESEL CONTROL #612-2334

Starting Circuit

The common practice for Onan controls is to
ground the center of the switch portion of all start-
stop switches. The operation of the control is
accomplished through grounding certain com-
ponents.

Moving the handle of the manifold heater switch
511 to the heat position energizes the manifold
solenoid K12, which then supplies battery power
through the main contact of relay K12 to the glow
plugs and the manifold heater. This switch should
be held in this position for 30 seconds normally or
if weather conditions are such that extreme cold
is encountered, then for either one minute or two
minutes,

After a sufficient pre-heat time has been allowed,
placing the start-stop switch 512 in the start
position causes a current flow from the B+
terminal of start solenoid K11 to the coil, to the
start-disconnect and fuel solenoid relay K13.
Then from this point through the normally closed
contacts of that K13 relay, to the start side of the
start-stop switch S$12 to terminal one on the
terminal connection block to ground. This
energizes the start solenoid K11 and supplies
battery power to the solenoid shift on the crank-
ing motor and then to the starter, cranking the
engine,

Battery voltage is picked up at the ammeter and
this causes a current flow to the coil of the start
relay K14 through the coil to the normally closed
contacts on the K13 relay to the start switch S12
and to ground. This causes the start relay K14 to
energize. From the battery a current flows
through the ammeter, through it to the start relay
K14 contacts, which are now closed, through the
contacts on the emergency relay K15. (This is a
low oil pressure relay and its heater is energized
when the unit starts and if the low oil pressure
switch fails to open.) Through these contacts to
the terminal 4 on the terminal block, to the high
temperature cut-out switch S2, to the fuel
solenoid K1. This energizes the fuel solenoid K1
and allows the governor to position the metering
sleeve in the fuel injection pump to full fuel. With
the manifold heater switch S11 released and the
start switch S12 still closed, the starter solenoid
K11 and the manifold heater solenoid K12 remain
energized. Battery power is supplied to the glow
plugs and manifold heater and to the cranking
motor.

Start-Disconnect Circuit

The cranking motor continues to crank the
engine until it starts and accelerates. 900 RPM is
the speed at which the centrifugal switch S1 has
been set to operate. The centrifugal switch S1 is
driven by a gear from the camshaft gear. As
centrifugal force is high enough the weights fly
out allowing the cam to drop in and the cen-
trifugal disconnect closes. When the centrifugal
switch S1 closes, battery power is supplied
through this switch to the 15 ohm, 10 watt resistor
R12, to the coil of the start disconnect and fuel
solenoid relay K13 and to ground. This energizes
K13 relay causing the normally closed contacts to
open and break the start solenoid K11 circuit.
This also de-energizes the coil on the start relay
K14. The contact in the start relay K14 opens just
after the contacts in the start-disconnect and fuel
solenoid relay K13 close. This supplies power to
the fuel solenoid K1 and keeps it energized so that
it does not release and cause the injection pump
control metering sleeve to go to minimum fuel
and stop the engine.

The engine governor maintains the engine speed
at rated value forthat particular unit. In this case it
is 1800 RPM.

Battery Charging Circuit

When the engine has come up to speed the
residual magnetism in the rotor poles produce a
small voltage in the battery winding of the
generator. A consequent voltage build up is
produced. When voltage has built up to normal
then the battery charge winding in the statorhas a
voltage produced in it which is directed through
the charge rectifier CR11 to the charge ammeter
to the battery terminal on the manifold heater
solenoid K12 and to the battery, recharging it. The
charge resistor R1, is adjustable for the maost
satisfactory charge rate. It is factory set at
approximately 5 amperes. The charge rectifier
CR11 replaces the reverse current relay used in
earlier models. It is a battery charge diode and
this unit has only the one step of battery charging.
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The one ohm,. 10 watt resistor R11 is to limit the
current through the heater on the emergency
relay K15. This heater gets current only after the
generator has come up to a certain speed and
centrifugal switch S1 has closed. Should low oil
pressure remain for 15 seconds, the heater HR1
will allow the ratchet to release and contacts will
open breaking the circuit to the fuel solencid K1
causing a shut down.

Unit Stopping

Placing the start-stop switch S12 in the stop
position, shorts out the power supply to the start-
disconnect and fuel solenoid relay K13 and
breaks the circuit to the fuel solenoid K1. The K1
solenoid shaft applies force to the injection pump

LTI allh Lausing positioning ot ine melernng
sleeve to "No fuel” position. The engine stops due
to lack of fuel to the injectors. Fuel removal is the
only means provided for stopping the Onan
diesel.

Fast Troubleshooting

The ammeter indicating “0" usually means the
generator has not built up voltage. This generator
has an automatic field flash circuit which receives
power from the “F" terminal of the start solenoid
K11. When K11 start solenoid is energized, power
is applied to the static exciter and to the revolving
field for faster voltage build up. The 12-volt
battery used does not cause damage to the
exciter nor to the revolving field due to the high
cranking current causing a substantial voltage
drop across the battery and reducing this voltage
to approximately 8-volts,

Should the centrifugal switch 51 fail to close or
make contact, the start-disconnect and fuel
solenoid relay K13 will not energize and as soon
as the S12 start switch is released the unit will shut
down. This can be readily checked by taking the
cover off the $12 switch and holding contacts
closed manually. It also can be checked by taking
the cover off the control box and holding the start-
disconnect and fuel solenoid relay K13 armature
closed by hand. Should centrifugal switch S1 fail
to open on shut down, it will cause a battery
discharge and also cause the operation of the
emergency relay K15,
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