e
RS S

o DO

% 2 - - e - —— o /
R (A AT
- A N "
et

o

ha S .
e T e

PSS

\m“wmsss % LN
~- . —_— >

;~ tUI » .QV*:’{:__’_V e el

i XA
A R S Rt
e 22

"f:&?:i;:‘“‘;% AT
SRR DIRECY CURRE
= ALTERNATING CURRE

2
Qo v




GENERAL INFORMATION

This instruction book contains information for the proper installation,
operation, and maintenance of your equipment. We suggest that this
book be kept handy so that it can be referred to when necessary.

This equipment is the result of proven engineering design, highest
quality materials, and expert workmanship. Thorough inspection and
testing assures you that this-equipment will perform as expected.

If you wish to contact your dealer or the factory regarding this equip-
ment, be sure to supply the complete MODEL and SPEC. NO., and the
full serial number of the equipment as shown on the nameplate. This
information is necessary to identify the equipment among the many
basic and special optional types manufactured.
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Important Safety Precautions

Read and observe these safety precautions when using
or working on electric generators, engines and related
equipment. Also read and follow the literature provided
with the equipment. _
Proper operation and maintenance are critical to perfor-
mance and safety. Electricity, fuel, exhaust, moving parts
and batteries present hazards that can cause severe
personal injury or death.

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

Fire, explosion, and personal injury can result from im-
proper practices.

e Used engine oil, and benzene and lead, found in
some gasoline, have beenidentified by government
agencies as causing cancer or reproductive toxicity.
When checking, draining or adding fuel or oil, do not
ingest, breathe the fumes, or contact gasoline or
used oil.

e Do not fill tanks with engine running. Do not smoke
around the area. Wipe up oil or fuel spills. Do not
leave rags in engine compartment or on equipment.
Keep this and surrounding area clean.

¢ Inspect fuel system before each operation and peri-
odically while running.

e Equip fuel supply with a positive fuel shutoff.
e Do not store ortransport equipment with fuel in tank.

e Keep an ABC—rated fire extinguisher available near
equipment and adjacent areas for use on all types of
fires except alcohol.

e Unless provided with equipment or noted otherwise
in installation manual, fuel lines must be copper or
steel, secured, free of leaks and separated or
shielded from electrical wiring.

e Use approved, non-conductive flexible fuel hose for
fuel connections. Do not use copper tubing as a flex-
ible connection. It will work—harden and break.

EXHAUST GAS IS DEADLY

e Engine exhaust contains carbon monoxide (CO),
an odorless, invisible, poisonous gas. Learn the
symptoms of CO poisoning.

e Never sleep in a vessel, vehicle, or room with a gen-
set or engine running unless the area is equipped
with an operating CO detector with an audibie
alarm.

e Eachtime the engine or genset is started, or at least
every day, thoroughly inspect the exhaust system.
Shut down the unit and repair leaks immediately.

e Warning: Engine exhaust is known to the State of
California to cause cancer, birth defects and other
reproductive harm.

Make sure exhaust is properly ventilated.

e Vessel bilge must have an operating power
exhaust.

e Vehicle exhaust system must extend beyond ve-
hicle perimeter and not near windows, doors or
vents. :

e Do not use engine or genset cooling air to heat an
area.

e Do not operate engine/genset in enclosed area
without ample fresh air ventilation.

e Expel exhaust away from enclosed, sheltered, or
occupied areas.

e Make sure exhaust system components are se-
curely fastened and not warped.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e Do not remove any guards or covers with the equip-
ment running.

e Keep hands, clothing, hair, and jewelry away from
moving parts.

e Before performing any maintenance, disconnect
battery (negative [-] cable first) to prevent acciden-
tal starting.

e Make sure fasteners and joints are secure. Tighten
supports and clamps, keep guards in position over
fans, drive belts, etc.

¢ If adjustments must be made while equipment is
running, use extreme caution around hot manifolds
and moving parts, etc. Wear safety glasses and pro-
tective clothing.

BATTERY GAS IS EXPLOSIVE

e Wear safety glasses and do not smoke while servic-
ing batteries.

e Always disconnect battery negative (=) lead first
and reconnect itlast. Make sure you connect battery
correctly. A direct short across battery terminals can
cause an explosion. Do not smoke while servicing
batteries. Hydrogen gas given off during charging is
explosive.

e Do not disconnect or connect battery cables if fuel
vapors are present. Ventilate the area thoroughly.

GSP-1
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DO NOT OPERATE IN FLAMMABLE AND
EXPLOSIVE ENVIRONMENTS

Flammable vapor can be ignited by equipment operation
or cause a diesel engine to overspeed and become diffi-
cult to stop, resulting in possible fire, explosion, severe
personal injury and death. Do not operate diesel equip-
ment where a flammable vapor environment can be
created by fuel spill, leak, etc., unless equipped with
an automatic safety device to block the air intake and
stop the engine. ‘

HOT COOLANT CAN CAUSE SEVERE
PERSONAL INJURY

e Hot coolant is under pressure. Do not loosen the
coolant pressure cap while the engine is hot. Let the
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

e Do not service control panel or engine with unit run-
ning. High voltages are present. Work that must be
done while unit is running should be done only by
qualified service personnel.

e Do not connect the generator set to the public utility
or to any other electrical power system. Electrocu-
tion can occur at a remote site where line or equip-
ment repairs are being made. An approved transfer
switch must be used if more than one power source
is connected.

e Disconnect starting battery (negative [-] cable first)
before removing protective shields or touching elec-
trical equipment. Use insulative mats placed on dry
wood platforms. Do not wear jewelry, damp clothing
or allow skin surface to be damp when handling
electrical equipment.

e Use insulated tools. Do not tamper with interlocks.

e Follow all applicable state and local electrical
codes. Have all electrical installations performed by
a qualified licensed electrician. Tag open switches
to avoid accidental closure.

e With transfer switches, keep cabinet closed and
locked. Only authorized personnel should have
cabinet or operational keys. Due to serious shock
hazard from high voltages within cabinet, all service
and adjustments must be performed by an electri-
cian or authorized service representative.

If the cabinet must be opened for any reason:

1. Move genset operation switch or Stop/Auto/
Handcrank switch (whichever applies) to Stop.

2. Disconnect genset batteries (negative [-] lead
first).

3. Remove AC power to automatic transfer
switch. If instructions require otherwise, use
extreme caution due to shock hazard.

MEDIUM VOLTAGE GENERATOR SETS
(601V TO 15kV)

¢ Medium voltage acts differently than low voltage.
Special equipment and training are required to work
on or around medium voltage equipment. Operation
and maintenance must be done only by persons
trained and qualified to work on such devices. Im-
proper use or procedures will result in severe per-
sonal injury or death.

e Do notwork on energized equipment. Unauthorized
personnel must not be permitted near energized
equipment. Induced voltage remains even after
equipment is disconnected from the power source.
Plan maintenance with authorized personnel so
equipment can be de-energized and safely
grounded.

GENERAL SAFETY PRECAUTIONS

e Do not work on equipment when mentally or physi-
cally fatigued or after consuming alcohol or drugs.

e Carefully follow all applicable local, state and feder-
al codes.

e Never step on equipment (as when entering or leav-
ing the engine compartment). It can stress and
break unit components, possibly resulting in dan-
gerous operating conditions from leaking fuel, leak-
ing exhaust fumes, etc.

¢ Keep equipment and area clean. Oil, grease, dirt, or
stowed gear can cause fire or damage equipment
by restricting airflow.

e Equipment owners and operators are solely re-
sponsible for operating equipment safely. Contact
your authorized Onan/Cummins dealer or distribu-
tor for more information.

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR
EASY REFERENCE.

GSP-1
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v PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

The engine of your generating plant makes as many revolutions in one hour, as the
average automobile engine does when the car travels a distance of 41 miles.

100 running hours time on a generating plant engine is equivalent in total RPM's
to approximately 4100 running miles on an automobile.

However, do not conclude that the wear on the generating plant engine and the wear
on the automobile engine would be the same. The generating plant engine is built
much more ruggedly, (having larger main bearings, bigger oil capacity and has a
heavier crankshaft proportionately per horsepower) than most automobile engines.
Given the proper care and periodic servicing the generating plant engine will
continue to give many more hours of efficient service than an automobile engine
will after having been run the equivalent number of running miles.

Compare the running time of your generating plant engine with the number of miles
traveled by an automobile. The oil in an auto is checked every one or two hundred
miles (3 to 5 hrs. running time) and changed every 1000 to 1500 miles (28 to 42 hrs.)
whereas in a generating plant or stationary power engine, the oil should be checked
every 6 to 8 running hours (250 to 350 miles) and changed every 50 to 100 operating
hours (2000 to 4000 miles) depending on operating conditions.

About every 5,000 to 10,000 miles (120 to 250 hours), services have to be performed
on an auto, such as checking ignition points, replacing spark plugs, condensers, etc.
Similarly on your generating plant engine, these same services have to be performed
periodically except the change period is reckoned in hours. 10, 000 miles on an auto
is equivalent to about 250 running hours on your plant engine.

To arrive at an approximate figure of comparative generating plant running hours as
against automobile engine running miles, multiply the total number of running hours
by 41 to find the equivalent of running miles on an automobile.

Your generating plant engine can wtake it" and will give many hours of efficient
performance provided it is serviced regularly.

Below is a chart showing the comparison between a generating plant engine running
hours and an automobile running miles. :

GENERATING PLANT AUTOMOBILE GENERATING PLANT AUTOMOBILE
RUNNING HOURS RUNNING MILES || RUNNING HOURS RUNNING MILES
1 Hr. 41 Miles 30 Hrs. 1,230 Miles
DAILY 4 Hrs. 164 " MONTHLY 120 " 4,020 "
AVERAGE 6 " 246 AVERAGE 180 " 7,380 "
| " 328 " 240 9,840 "
" 287 l 365 " 14,965 "
WEEKLY 28 " 1,148 " YEARLY 1,460 " 59,860
AVERAGE 42 " 1,722 " AVERAGE 2,190 " 89,790 "
56 2,296 12,920 " 119,720 "

NOTE: Electric generating plants do not operate economically when used to
power electric refrigerators and will add from 4 to 8 operating hours per
day in addition to the regular lighting load.
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DESCRIPTION

INTRODUCTION

The ONAN DSL Series Diesel powered electric generating plants to which
this manual applies are complete electric generating plants. Each plant
includes an engine, generator, and necessary accessories. Each plant
is thoroughly tested before leaving the factory to assure that all parts
are in good condition and that each plant will produce its rated output.

The manual contains instructions on installing, operating, servicing,
adjusting, and repairing your plant. Read all instructions carefully.
Correct installation, operation, and servicing are important in assuring
long life operation. Disregarding these instructions may lead to unnec-

essary trouble and expense.
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2 DESCRIPTION

DETAILS

The engine is a 4 cycle; vertical single cylinder; 3-1/2 inch bore; 3-1/2
inch stroke; air cooled (Vacu-Flo type); full Diesel engine.

The main and connecting rod bearings are pressure lubricated. The
speed is governor controlled. The fuel system has primary and second-
ary fuel filters. The circulated air is discharged through a single duct.
To aid starting, an induction air heater and a glow plug are used.

The generator is of the four pole type, self-excited, saturated field, in-
herently regulated, revolving armature type, direct connected to the
engine. Generator output rating ranges from 2.5 to 3 KW at unity power
factor, depending on the voltage and speed characteristics of the model
in question. The generator acts as a cranking motor.

The mounted control box contains the necessary operating controls and
instruments.

TYPES OF PLANTS

Standard models of the alternating current plants, dual purpose plants,
and battery charging plants are covered in this manual. These plants

differ mainly in the type of current generated. Where standard model
differences in connecting. installing and servicing occur, they will be

treated separately.

This instruction manual is supplied with all generating plants of the
DSL series. Instructions apply specifically to the standard models.
Some special installation or operating conditions may require the opera-
tor of this plant to modify these instructions. If the plant has optional
equipment, a corresponding specification number appears in its model
designation. Some details do not apply to special models. However, by
following as closely as possible the recommendations as given in this
book. the operator should have no difficulty in making a good installa-
tion and in properly operating the generating plant. If the special dif-
ference is electrical, refer to the special wiring diagram for that plant
rather than the wiring diagrams shown in the rear of this manual.

ALTERNATING CURRENT PLANTS. - Plants of the alternating current

type produce their full rated
capacity in alternating current (ac) plus 150 watts of direct current (dc)
which is used for battery charging purposes. The plant must be oper-
ated whenever alternating current is used. A small auxiliary load may
be taken from the starting battery for short periods of time while the
plant is idle. Always have the battery connected when operating the
plant.
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The main difference between the 50 cycle plant and the 60 cycle plant is
in the current frequency. Most electrical appliances can be used on
either frequency but it is advisable to check appliances for use with 50
cycle plants before purchasing to assure that they are adaptable to the
frequency of the current.

DUAL PURPOSE PLANTS. - Plants of the dual purpose type produce

120 volt alternating current and 32 volt
direct current. The total capacity of 3000 watts may be taken from the
plant in alternating current or up to 750 watts may be taken in direct
current and the balance of 2250 watts in alternating current. Alternating
current is supplied directly to the load from the generator and the plant
must be operated whenever alternating current is used. Direct current
is supplied directly to the load from the battery and direct current may
be used while the plant is running, or as limited by the charge in the
battery, while the plant is not running. NEVER OPERATE THIS TYPE
OF PLANT WITHOUT HAVING THE BATTERY CONNECTED. The bat-
tery specific gravity should be checked at frequent intervals during HIGH
charge rate operation. As the battery reaches a fully charged condition
the operator must snap the charge rate switch to LOW position. CON-
TINUOUS OPERATION AT HIGH CHARGE RATE AFTER THE BATTERY
IS FULLY CHARGED WILL BURN UP THE BATTERY.

BATTERY CHARGING PLANTS. - Plants of the battery charging type
are operated to generate electricity
which is supplied directly to the storage battery. Electricity may be
used while the plant is running or, as limited by the charge in the bat-
tery, while the plant is not running. NEVER OPERATE THIS TYPE OF
PLANT WITHOUT HAVING THE BATTERY CONNECTED. AS THE
BATTERY BECOMES CHARGED, THE OPERATOR MUST TURN THE
RHEOSTAT TO THE LOW CHARGE RATE POSITION. CONTINUOUS
OPERATING AT HIGH CHARGE RATE AFTER THE BATTERY IS
FULLY CHARGED WILL BURN UP THE BATTERY. Repeated adjust-
ment of the rheostat to gain a tapering off charge rate is desirable.



AVOID BATTERY ‘““BURN UP'"!

CONTINUOUS OPERATION AT HIGH CHARGE RATE
WHEN THE BATTERY IS FULLY CHARGED,. MAY

"BURN UP" THE BATTERY !

THE BATTERY INTERNAL RESISTANCE INCREASES
AS THE BATTERY REACHES A FULLY CHARGED
CONDITION, CAUSING A DESIRABLE TAPERING
OFF CHARGE RATE. HOWEVER, THE BATTERY
SPECIFIC GRAVITY MUST BE CHECKED fRE-
QUENTLY DURING OPERATION AT - HIGH CHARGE

RATE.

THE PLANT MAY BE OPERATED AT LOW CHARGE
RATE WITHOUT DAMAGING A FULLY CHARGED

BATTERY.




INSTALLATION 5

GENERAL. - Proper installation of the Diesel powered electric genera-
ting plant is essential for satisfactory performance.

The following instructions should be followed as closely as possible. If
the instructions cannot be followed as given, use them as a guide and
make the best installation that conditions permit.

LOCATION. - The location selected for the plant should be as near to
the center of the electrical load as practicable. For

example, if several buildings are to be serviced with electricity it is
much better and costs less to run lines from a central point to each of
the buildings than to run lines from one building to another. Not only
will the voltage drop from the plant to load be less but smaller wire can
be used to carry the same current without much voltage loss between the
plant and the point of service.

The enclosure should be clean, dry, well ventilated, and if necessary.
heated in cold weather. )

VENTILATION AND COOLING. - There must be a constant supply of

fresh air for cooling the plant. Cool-
ing air travels from the rear of the plant, through the generator and
over the engine cooling surfaces, and is blown out through a 2-1/2 x 8
inch outlet at the front end of the plant. The outlet usually faces hori-
zontally right, but can be rotated in steps of 45 degrees to right or left
limited only by the floor, plant base or hood.

In a large room, or out doors, cooling will be no problem. However,
if the plant is installed inside a small room or compartment, provide
separate air inlet and outlet openings. Consider the following factors.

To prevent recirculation of heated air, install a duct between the plant
air discharge opening and the room or compartment outlet opening. The
duct must be equal to or larger than the outlet area at the engine to duct
the heated air outside of the compartment. Use a canvas section (flex-
ible material) next to the engine housing to absorb vibrations. Factory
test under high temperature conditions indicate satisfactory cooling us-
ing 20 square inch area ducting up to 9 feet in length and with no more
than 2 radius type 90 degree elbows. Do not use square type elbows.
Increase the duct size for longer lengths or if additional turns are nec-
essary, so that back pressure will be minimized. If a louver or screen
is required at the duct outlet, increase the size of the duct at the outlet
or install the screen diagonally to attain a net open area equal to or
greater than the duct area.

Locate the compartment air inlet opening where most convenient. This
air inlet opening should be large enough so that air pressure inside the
compartment is equal to air pressure outside the compartment. The
exact size of the air inlet opening, as necessary for adequate cooling.



6 INSTALLATION

is dependent upon several possible variable conditions peculiar to the
installation in question. The simplest way to determine whether or not
the room inlet is large enough, is to compare the engine circulated air
temperature rise with that given in the following table. Hold a thermom-
eter in the air stream near the cylinder head and again at the air outlet
scroll. Subtract the air-in temperature from the air-out temperature
to determine the temperature rise. If the air temperature rise does not
exceed the desired higher temperature given in the table for the respec-
tive ambient and load condition, then the supply of cooling air reaching
the plant is enough. No damage will result from a lower than expected
temperature rise. If operation of the plant in a normally heated room
tends to drop the room temperature due to the rapid discharge of air, it
may be permissible to install an adjustable register in the outlet duct

to permit recirculation of some of the air heated by the engine.

The temperature rise limit given in the table is a goal to strive for and
reasonable deviations are permissible. For 50 cycle (1500 rpm) plants
the temperature rise will be a nominal 10 per cent lower than given in
the table. Lower ambient temperatures also lower the temperature rise.
Speeds above 1800 rpm will increase the temperature rise given.

- Table of Desired Nominal Air Temperature Rises at Given Loads -
Continuous Operation At Risewith 750F. Air-In Risewith 1109F. Air-In

Full Rated Load ......... 43 to 500F. 48 to 55YF.
3/4 Rated Load ......... 37 to 43°F. 41 to 48°F.
1/2 Rated Load ......... 32 to 37OF. 35 to 41OF.
Less Than 1/2 Rated Load. 27 to 32°F. 30 to 35°F.

MOUNTING THE PLANT. - Provide a permanent mounting base of tim-
ber, concrete or structural steel. The base

)
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8 INSTALLATION

should be a nominal 12 inches or more high and located so that the plant
will be accessible for operation and maintenance from all sides.

Use the four rubber mounting cushion assemblies to mount the plant on
a permanent base. The rubber cushions help isolate plant vibrations.
The metal spacer bushing prevents compressing the cushions when the
nut is securely tightened. On units with steel mounting angles, the
alignment cup installed between the plant and the lower cushion, centers
the mount to prevent metal to metal contact.

Mounting hole centers in the plant base are 13-1/4 by 13-1/4 inches.
Use four 3/8" diameter mounting bolts in the floor of the proper length
so that(4-1/2" for units with mounting feet)(2-7/8" for units with mount-
ing angles)extend above the floor to pass through the cushions, as illust.

EXHAUST LINE. - Pipe the exhaust gases outside the enclosure, using

' 1-1/4" pipe or larger. Increase the pipe size, one
size for each additional 10 feet used. Support the line to avoid weight
being carried by the plant. Use a flexible tubing between engine exhaust
outlet and any pipe extension. The exhaust line should be shielded
where it passes through a wall or near inflammable material. A thimble
12" larger than the exhaust line must be provided, extending 9" beyond
wall or ceiling on each side. If the muffler is to be installed outside the
enclosure, provide a suitable rain cap which will not restrict the flow
of gases from the plant. If there is danger of personnel contact with the
exhaust line, shield or cover with a suitable insulating material. Con-
sult local regulations governing such exhaust lines.

4 SINGLE THIMBLE DIAMETER 12"
§ LARGER OR DOUBLE

VENTILATED THIMBLE
DIAMETER 6'' LARGER

HOLES IN EACH END
INNER SLEEVE

EXHAUST LINE PASSING THROUGH
|' WALL OR PARTITION

CONSTRUCT A TRAP OF PIPE FITTINGS AT

IF EXHAUST LINE MUST BE PITCHED UPWARD
1 POINT OF RISE
»

“AVOID SHARP BENDS]]

}IDRAIN CONDENSATION TRAP
PERIODICALLY

¥
3

FIG. 3 - EXHAUST INSTALLATION

If the exhaust line must be pitched upward at any point construct a con-
densation trap of suitable pipe fittings and install it at the point the up-
ward pitch begins.

FUEL TANK. - The fuel tank supplied with the plant should be installed
so that the bottom of the tank is not more than 4 feet
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below the transfer pump inlet. This distance also applies if a different
tank is used. The tank must be within reach of the flexible fuel lines
supplied unless additional line is installed.

If a larger fuel tank is to be used, be sure the fuel outlet is near the
bottom of the tank and the opening for the return fuel line is in the top
of the tank.

FUEL LINES. - Two flexible fuel lines are supplied with each unit, one

for the suction line and the other for the return line.
Use as few as possible joints, valves. etc. in the suction line to min-
imize fuel troubles. Valves which do not leak fuel have frequently been
found to leak air in the fuel supply line.

FUEL RETURN LINE TO
TOP OF FUEL TANK

NOTE-TO REMEDY OR
HELP LOCATE AIR LEAK-
AGE RAISE THE FUEL

SUPPLY @ FEET ABOVE TN
THE PUMP LEVEL-THEN
% Z_'CH FOR FUEL LEAK-

S0~ INJECTION
4-@ " PUMP

FUEL SUPPLY LINE
FROM BOTTOM OF
FUEL TANK.

At ¥ ) ECONDARY

FIG. 4 - FUEL SYSTEM

These fuel lines must be installed between the plant and the fuel tank.
However, solid lines may be used from the tank to a point near the plant
and the flexible lines connected at this point. The suction line runs
from the outlet on the fuel tank to the fitting on the fuel filter. The re-
turn fuel line runs from the {itting on the nozzle to the fitting on the top
of the fuel tank. Make sure all connections are tight without applying
too much pressure on the fitting. On the suction side of the fuel system
use pipe thread compound on all connections having a pipe thread. Do
not use compound on connectors or flared fittings. An air leak at any
point in the suction side of the fuel system will cause hard starting and
inefficient operation.

WIRING. - Use sufficiently large insulated wire to connect the load
wires to the generator leads at the plant. The wire size will
depend largely on the distance and permissible voltage drop between the
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plant and the load and the amount and kind of load. Consult a competent
electrician. Check national and local codes before installing. Install

a circuit breaker or a fused main switch in the load circuit near the
plant. Refer to the wiring diagram for electrical connections.

CONNECTING THE LOAD (AC PLANTS). - Where connections are made
by joining two wires always
be sure to tape, or otherwise insulate, each connection thoroughly.

A. 1 PHASE, 2 WIRE OR 3 WIRE PLANTS. - Single phase plants are

equipped with output re-
ceptacles. No preliminary connections are necessary. Connection is
completed by a grounding type three prong load wire plug. The ground-
ing prong serves to ground the load equipment to reduce shock hazard.
The operator is prevented from plugging into the wrong voltage because
the 120-volt output receptacle receives only a plug with parallel blades
while the 240-volt output receptacle receives only a plug with blades in
line.

B. 3 PHASE, 3 WIRE PLANTS. - Three output leads from the genera-

tor enter a junction box and are marked "M1",
"M2" and ""M3". Single phase, 240-volt current and three phase 240-
volt current are obtainable. None of the leads are grounded.

It is advisable to install terminals on the leads from the load circuit
breaker (or fused switch) so that a good solid connection can be made
by bolting the leads together. Another method is to use solderless
connectors. Properly insulate each wire-to-wire connection.

Join leads
together
with Sherman
connectors
and tape
connections

FIG. 5 - 3 PHASE - 3 WIRE LOAD CONNECTIONS
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For a 3 phase, 3 wire circuit, connect one main line wire to each of the
three output terminals of the fused switch or circuit breaker. If the
direction of rotation of the connected load is not correct after the plant
is started, reversing the connections between any two terminals will
correct the directions of rotation. To assure in phase connections, use
a phase sequence indicator.

Three, 240 volt, single phase circuits may be obtained by connecting

the two load wires of each circuit to any.two terminals as illustrat-

ed. It is not advisable to use only one of the three, 240 volt single

phase circuits. Use all three and connect an equal load to each of the
three circuits to prevent unbalancing the generator. The load on any

one of the three single phase circuits must not be more than 1/3 the rated
capacity of the plant.

CONNECTING THE LOAD (Dual Purpose Plant, 120V. AC-32V.DC). -
For connecting the 120 volts ac load, refer
to the instructions as given for the single phase, two wire plant.

For connecting the 32 volt dc load. refer to the instructions as given
for the 32 volt Battery Charging Plants.

CAUTION: Remember that a total of up to 750 watts of direct current
and 2250 watts of alternating current may be used at the
same time or divided in any proportion within the rated output limits of
the generator. Maximum dc output should not exceed 750 watts. Total
current availabie is 3000 watts. If only alternating current is used,
3, 000 watts is available. When direct current is used, subtract the
amount of direct current used from the total generator capacity to find
the amount of alternating current available. For example: f 500 watts
of dc is used, only 2,500 watts of ac is available.

CONNECTING THE LOAD (Battery Charging Plants). - The main line

load circuit should
be connected to the batteries througha 100 ampere fused switch or
circuit breaker. The lead wires from the battery fuse block to the main
line fuse block should be of sufficient size to carry the full rated capac-
ity of the generator plus the full rated capacity of the battery. Branch
circuits from the main circuit should be properly fused. Smaller wire
may be used for these branch circuits but the wire should be large
enough to carry the amperage of the load on each circuit.

Make connections from the main line switch to the fused battery switch.
Connect leads to the terminals on the battery side of both switches.
Observe the same polarity used in connecting the battery. Refer to the
Battery Connections illustration.
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CONNECTING THE BATTERY(24 or 32 Volt Battery Charging Plants). -

The 24 volt and 32 volt plants have an UN-
GROUNDED system. In this system, all electrical components of the
plant (except the heater circuit which is used only during starting) are
electrically insulated from the engine and control box. For marine in-
stallations with this system it is not essential whether or not the gen-
erating plant polarity agrees with the polarity of other electrical equip-
ment aboard.

NOTE: The ungrounded system may be converted to a grounded system

by connecting a ground to the panel terminal (or load) to which
generator lead A2 is connected. (Connecting to the opposite side will
blow the fuse). Then the battery polarity may be reversed (battery pos-
itive connected to plant negative terminal and battery negative connected
to plant positive terminal) provided the next start is made by the start
switch (rather than by manual cranking) to correct the generator polarity.
Battery polarity of a grounded plant must agree with polarity of other
electrical equipment aboard (on marine installations only) to avoid
severe electrolysis (chemical) action causing damage to propellors, sea
cocks, etc., which contact salt water, while the plant is running.

: (=
45, 1' g@& 0\0\ All wires and caobles to be
’EPM ‘ ! \Q‘A\ﬂk sufficiently large to meet
I~4 | SOQ_“‘ eledrical specificati
"[D ~ X3 pecitications.
I

A / J-PLANT CONTROL BOX

\\ WIRES TO LOAD

FUSED SWITCH BOX
(100 Amp. Super- =<
Lag Fuses) <= |

TO GROUND THIS SYSTEM,
CONNECT EARTH GROUND TO "A2"

FUSED SWITCH BOX
b (100 Amp.Fuses)

S NN A A B ‘
e IM/>\ & |
=3

‘ 32 VOLT BATTERY SET ||

ALE7

FIG. 6 - BATTERY AND LOAD CONNECTIONS -
32-VOLT BATTERY CHARGING PLANTS
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Ammeter readings on these units will be correct only when the battery
positive is connected to the start solenoid. With the polarity reversed
(battery negative cable connected to the solenoid) the ammeter will read
"discharge" instead of "charge'. The reading can be corrected by re-
versing the wires connected to the ammeter terminals.

Battery cables and batteries are not supplied with battery charging units.
Procure those accessories from the equipment dealer.

" Prepare the batteries for operation and install them according to the

battery manufacturer's instructions.

A fused switch should be installed between the plant and the batteries

as illustrated. Run cable from the battery to the switch and then from
the switch to the plant control box, so that the battery positive (+)
connects to the start solenoid in the control box and the battery negative
(=) connects to the (B—) terminal in the control box (terminal to which
generator lead A2 is connected).

It is advisable to connect the ground last when connecting a battery and
to disconnect the ground first when disconnecting a battery.

CONNECTING THE BATTERY (Dual Purpose Plants). - A grounded

system is used.
These plants are designed to operate with either a negative or a posi-
tive grounding of the battery without regard to polarity. However,
unless the generator is properly grounded with respect to other elec-
trical equipment aboard, severe electrolysis (chemical) action will be
set up when the unit is running. This will cause damage to propellors,
sea cocks and other fittings which contact salt water.

Ammeter readings on these units will be correct only with a negative
ground. With a positive ground the ammeter readings will be reversed.
To correct the reading reverse the wires connected to the ammeter.

Battery connections incorporating a fused switch box should be as de-
scribed and illustrated for the 32 volt battery charging plants, except
use the generator frame GROUND instead of the control A2 terminal.
Refer to those instructions.
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CONNECTING THE BATTERY (AC Plants). - A grounded system is
used. These plants are
designed to operate with either a negative or a positive grounding of the
battery without regard to polarity. However, unless the generator is
properly grounded with respect to other electrical equipment aboard,
severe electrolysis (chemical) action will be set up when the unit is run-
ning. This will cause damage to propellors, sea cocks and other fittings
which contact salt water, and applies only to a marine installation.

Ammeter readings on these units will be correct only with a negative
ground. With a positive ground the ammeter readings will be reversed.
This can be remedied by reversing the wires connected to the ammeter
terminals.

"Wet" starting batteries are sometimes supplied with the plant. These
batteries are in a well charged condition when shipped from the factory.
However, if they are not placed in service within 30 to 40 days, they
may have become partly discharged. I such is the case, they should
be given a freshening charge before being placed in service. If "dry"
batteries are supplied, they must be prepared for use according to the
instructions given on the tag attached to the batteries.

Batteries should always be installed on a wooden or metal r'ack to afford
a free circulation of air around the battery.

Cables for making connections between the plant and the battery are
supplied with all remote start plants even though the starting batteries
are not. The short jumper cable connects the two 6-volt batteries in
geries to produce 12-volts. The two longer cables connect the battery
to the plant. These two long cables are the same size and length.

Spread open the battery cable terminal enough so that driving it onto the
battery post is avoided. Have bot h surfaces clean and apply a film of
petroleum jelly to them to prevent corrosion. Install the cable to make
full contact with the battery post to minimize current loss here.

Make battery connections as follows:
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If a single 12 volt battery is used for the plant, connect one of the long
battery cables from the positive (4) post on the battery to the POSITIVE
terminal on the plant control box. Connect the other long cable from the
negative (—) post on the battery to the NEGATIVE terminal on the gener-
ating plant. The short jumper cable is not used with a single 12 volt
battery. Be sure connections are tight at all points.

=

@s;T“~::?::~17'

LA B f 0)
° -
¢ o —
_ IBATTERY POSITIVE
2221, || ON START SOLENOID
INSIDE CONTROL

BOX
FOR NEGATIVE
GROUNDED
SYSTEM
"
ALL2 O
& BATTERY NEGATIVE
\ ON GENERATOR
FRAME

FIG. 7 - BATTERY CONNECTIONS - AC MODELS ONLY

If two 6 volt batteries are to be connected in series to form a 12 volt
battery, connect the short jumper cable from the negative (=) post of
one battery to the positive (4) post of the other battery. Then make the
longer cable connections as described in the above paragraph.

CONNECTING REMOTE START-STOP STATIONS (Remote Starting
Plants Only). - One or more remote control start-stop stations may be

installed at various points. The wire length from the
plant to the switch determines the wire size necessary. Comply with
this chart:

WIRE SIZE MAXIMUM PERMISSIBLE WIRE LENGTH (In Feet)

NECESSARY [3DSL-1R, 2R, 3R, 5R 205DSL-
(Minimum) |205DSL-51R, 52R, 53R, 55R |3DSL-1R4|3DSL-232R 224R

#18 85 | 140 200 130
#16 135 240 335 | 220
#14 215 360 500 350

#12 350 575 800 550
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A terminal block located in the control box has terminals marked 1, 2,
and 3. Terminal number 1 is used as a common ground, terminal num-
ber 2 connects to the stopping circuit of the plant and terminal number
3 connects to the starting circuit of the plant. The terminal marked
B+ (where used), is to be used only with an automatic control in-
stallation.

Connect each switch "OFF'" terminal to the number '"2'" terminal on the
plant terminal block. Connect each switch "ON' terminal to the number
"3" terminal on the plant terminal block. Connect the switch common
(not marked) terminal to the number 1" terminal on the plant terminal
block.

Connect the switch common (center) terminal to the Nol terminal of
the plant. Connect another terminal of the switch to the terminal block
number 2 position. Connect the remaining switch terminal to the ter-
minal block number 3 position. Number 2 is the stopping circuit, num-
ber 3 is the starting circuit, and number 1 is grounded. If additional
remote switches are installed, they must be connected in a parallel
circuit.

\ 2
. 4
k/ | D — \;‘ ©
P Y E
i Pat—g
5 I ¢ g"t;\/, 23
o REMOTE CONTROL B+
] ‘ TERMINAL BLOCK
n it 3 AT PLANT
N\ % 'MOMENTARY CONTACT
O\ SWITCH
FRONT

FIG. 8 - REMOTE START STOP STATIONS

AUXILIARY LIGHTING CIRCUIT (Alternating Current Plants). - An aux-

‘ iliary
lighting circuit may be connected to the starting battery if so desired.
This auxiliary circuit will provide for a night light, trouble or service
light. The maximum load on this circuit should not exceed 150 watts at
any time. Lights, fixtures, connectors, and wire should conform to
those needed for a 12-volt dc circuit. Make connections directly at the
battery. This load will prevent '"burning up' of a fully charged battery
during continuous operation at low charge rate.
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GROUNDING, ALL PLANTS. - If grounding is called for in local elec-

trical codes, or if radio interference
necessitates it, provide a separate ground. Also the operator will de-
sire to protect himself from possible dangerous electrical shocks by
grounding the generator plant and branch circuits. Radio interference
may result if the plant is grounded to a water pipe or to a ground used by
a radio. Drive a 1/2" diameter rod or pipe into the ground as near to
the plant as possible. Make certain that the ground rod will always pen-
etrate moist earth. Fasten an approved ground clamp to the rod. Run
a wire (number 8 or larger) (never smaller than 2 sizes smaller than
the largest wire used in the system) from the clamp to the plant ground
terminal.

The installation must be mechanically secure, and must have low resis-
tance electrically. Comply with national and local electrical codes.

< GROUNDING TERMINAL RN e ROD
ON PLANT
CLOSE TO PLANT

AS PRACTICAL

ATTACH GROUNDING
WIRE TO ROD WITH
ANAPPROVED TYPE

OF CLAMP DRIVE ROD

INTO MOIST
EARTH

a3

FIG. 9 - PLANT GROUNDING

CHECKING NEUTRAL BRUSH RIG POSITION. - Witness marks show

the neutral brush rig
position as adjusted at the factory. Details are given in the Maintenance
and Repair Section of the manual. Check the brush rig position and see
that all generator brushes are in place in their guides.

RECHECK. - Carefully recheck all instructions to see that nothing has

been left undone. Then supply the engine with proper oil
and fuel as described under Preparation, Operation, and Periodic Ser-
vice in the manual.

Bleed the air from the fuel system as instructed under Preparation in
the manual.



18

INSTALLATION

Important !
~ 0
AWGIVE THESE NUMBERS

WHEN ORDERING REPAIR PARTS OR
REQUESTING SERVICE INFORMATION

FOR YOUR UNIT !
WRITE IN NUMBERS SHOWN ON PLANT NAMEPLATE

.

| 1

MODEL & SPEC. NO. SERIAL NO.

A229

RUNNING TIME METER

To facilitate changing oil
and servicing at proper g Tt METEn
. . . 1o7AL |[00000]|HoURS
intervals install a running fooocd)

time meter. Specify plant

model with inquiry!
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RECOMMENDED FUEL. - No. 2 Furnace Oil. Premium Diesel fuels
not required.
Alternates ......... No. 1 Furnace Oil (distillate and range oil)
and kerosene may be used but one quart (U.
S. Measure) of SAE No. 30 lubricating oil
should be added to each 25 gallons of such fuel to provide lubrication for
fuel injection equipment.

SPECIFICATIONS. - (Specifications may be changed without notice).

GRAVITY (Minimum) A.P.L .....ccooienne. .. 30
VISCOSITY (Saybolt Universal at 100°F.) ...... 30.5 to 45 Seconds
CETANE NUMBER .....oovvecacconsacannncss 43 Minimum
SULPHUR (by weight) ....ccceeeceicecccanaces 1% Maximum
CONRADSON CARBON (10% Bottoms) ... .. .... 0.15% Maximum
FLASHPOINT ....ovvveceees 130°F. Minimum or legal Minimum
WATER AND SEDIMENT (by volume) ......cc... None
POUR POINT ..... Must be 100 lower than minimum temperature

at which fuel oil is to be used.

Use fuel with low sulphur content to minimize ring sticking and bearing
corrosion. Keep fuel supplies in clean containers and adequately pro-
tected from rain, snow and dirt. KEEP THE FUEL SYSTEM CLEAN.
If removal of any part becomes necessary, wrap it in clean paper, never
in cloth or waste. Use clean diesel fuel for cleaning parts.

RECOMMENDED OIL. - Use detergent lubricating oils classified by the
American Petroleum Institute as Service "DG",
or, as marketed by most manufacturers, "MS/DG". If sulphur content
of fuel is higher than recommended maximum, use Service "DS" lubri-
cating oil (or series III, having more detergent and other additives).

Use SAE No. 30 grade (viscosity) oil in the crankcase of the engine
as instructed under PERIODIC SERVICE. Multiviscosity oils, as
5W-20 or 10W-30, are not recommended,
especially at higher temperatures, as the
o0il consumption increases greatly. At
low temperature where cold starting may
be difficult and high oil consumption is not m
a factor, the use of multiviscosity oil may - S
be justified.

OIL CAPACITIES. - Crankcase - 4 quarts
excluding filter (U. U

KEEP CRANKCASE OIL
AT THIS LEVEL.

S. Measure). NEVER OPERATE ENGINE
WITH OIL BELOW THIS
LEVEL.

FIG. 10 - OIL LEVEL
INDICATOR
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PREPARATION FOR STARTING. - Fill the fuel tank with clean fuel.

Fill the crankcase with 4 Quarts (U.S. Measure) of the recommended
viscosity and service grade of lubricating oil. This excludes oil for the
filter. If the preparation is for cold temperature operation, do not put
the oil into the crankcase until just before starting.

NOTE: SAE No. 10W oil may be used at temperatures below 400F. See
Cold Temperatures under the heading ABNORMAL OPERATING
CONDITIONS.

CAUTION: BE SURE TO REPLACE OIL FILL CAP SECURELY
OR AIR LEAKAGE AT THIS POINT MAY REDUCE CRANKCASE
VACUUM, RESULTING IN OIL LEAKAGE AT THE OIL SEALS.

Open the room air inlet ventilator, except as necessary to control the
air flow for cold temperature operation.

See that the main line switch or circuit breaker is in the OFF position.

Lubricate the governor linkage ball joint with powdered graphite. Place
a drop of SAE No. 30 oil on the other governor linkage joints.

Open the fuel shutoff valve at the fuel tank.

BLEEDER PLUG

THROTTLE
ARM

' ALSO BLEED AT o
)l COVER PLUG OF S M)
* K| SECONDARY

TSt T FILTER
"L \,_ (’/ %

FIG. 11 - BLEEDING THE FUEL SYSTEM
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Loosen the injection pump bleeder plug located just above the throttle
arm. Then work the primer lever on the fuel pump until fuel flows freely
at the plug opening and there are no air or foreign gas bubbles in evi-
dence. Either tighten the plug now, or leave it ncracked' during the
first minutes of operation to allow the escape of a trickle of fuel as well
as additional air and gases. Another bleed plug is located at the top of
the secondard fuel filter. Bleeding by this plug extracts any air-trapped
in the secondary filter cover and should be done in conjunction with the
regular method at the injection pump. Tighten this plug before complet-
ing the bleeding at the injection pump. Refer also to the illustration,
Fuel System And Filter Service, which appears in the PERIODOC SERV-
ICE section herein.

CAUTION: If the cam is on the high side the pump will not operate.
Turn the crankshaft over one complete revolution to correct., Leave the
primer lever at the "in" position when through priming the fuel system
to allow normal operation of the pump.

The air bleeding procedure should be followed when starting a new en-
gine, an engine that has been idle for a long period of time, or an engine
that has run out of fuel.
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STARTING THE PLANT

Select the starting instructions which apply, Remote or Electric Start.
For starting in cold weather or high humidity conditions, pre-heat for
one minute just before cranking by operating the heater switch located
on the control panel. Also when starting a plant at temperatures below
500F., refer to the suggested aids contained in the section. ABNORMAL
OPERATING CONDITIONS.

Check the entire installation to see that all‘connections and preparations
have been made. If the preparation has been made for cold temperature
operation, be sure the crankcase is filled with proper oil.

The engine will have a sharp knock as it fires until it has warmed up.
This is a normal condition.

STARTING ELECTRICALLY (Remote-Starting Plants). - (a) Decom-

pression release mechanism operates
electrically. However, if its plunger was manually locked IN, disengage
its pin from the locking notch. (b) Depress the START switch to crank
electrically. The manifold heater and glow plug heat automatically
during cranking electrically. (¢) When the engine is turning over fast
enough to build up lubricating oil pressure. then the decompression
release will operate. (d) Continue to press the start switch until the
engine comes up to speed. (NOTE: If false starts indicate more time
is required to gain sufficient cranking speed before compression takes
place. temporarily disconnect or ground-out the wire to the solenoid
and operate the plunger manually for an emergency start.)

STARTING ELECTRICALLY (Electric-Starting Plants). - Compression

release lever should be in "START-STOP"
position. (b) Depress both START switch and HEATER switch. (c) When
engine is turning over rapidly, throw compression release lever to
RUN position. (d) Continue to depress both start switch and heater
switch until engine comes up to speed.

STARTING MANUALLY (Remote-Starting Plants). - Manual cranking is

strictly for emer-
gency in the event of a discharged battery. The principle is to spin the
flywheel fast enough so that its momentum will carry past the compression
stroke after the compression release mechanism is disengaged. Some-
one to assist the operator will be of help.

The hand cranking starter is geared to double the hand cranking speed.
Its driving shaft engages the crank dog by pressing the engaging button
and is disengaged by a spring when tension is not held on the hand crank.
Before attempting to hand crank, work the engaging button to assure that
the spring is functioning properly and internal lubrication is adequate.
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If desired, the hand crank may be used with care at the same time as
cranking is attempted electrically. In this case the controls, on remote
start plants only, will operate electrically.

(a) Compression release mechanism should be engaged to prevent com-
pression. (b) Work the priming lever on the transfer pump a few times
to assure adequate fuel. CAUTION: Leave this lever inward so that the
normal pump action is not restricted. (C) Depress the heater switch and
hold it for one minute before cranking and continue to hold it during and
after cranking until the engine comes up to speed. (d) Engage the hand
crank and crank the engine. (e) When at top cranking speed, disengage
the compression release mechanism to allow compression and running.
(f) Check the lubricating oil pressure immediately. (g) Do not operate
the plant unless the battery is connected.

GENERAL FALSE START. - Should the engine fail to fire within about
30 seconds, release the switch and check
the fuel system before attempting to start the engine again.

If the engine fires but fails to continue running, chances are that the fuel
system has an air leak or air pocket in the fuel suction line at some point.
Bleed the fuel system of air as given under PREPARATION and check
fuel connections for leaks. Then repeat the starting procedure.

Complete failure of oil pressure will leave the oil pressure switch open
and the solenoid will not be energized to permit compression and running.

DECOMPRESSION RELEASE SOLENOID (Remote Starting Plants Only). -

The decompression solenoid
must operate to allow compression. I the solenoid fails to work auto-
matically, its plunger may be operated by hand. To operate by hand,
push the plunger on the solenoid IN when engine compression is desired
and turn the knurled knob on the plunger until the pin is locked in place.
To stop the engine, turn the knob until free and pull out as far as it will
go. This allows the spring loaded shaft to engage with the exhaust valve
rocker arm when the exhaust valve opens, to prevent engine compression
and affect stopping.

Failure of the solenoid to
operate may be caused by
the plunger becoming gum-
med up or by electrical
failure. To remove the WHEN PUSKING

plunger knob for disassem-
Ssen FIG. 11A - MANUAL OPERATION OF
bly, remove the lockingpin.  pcoMPRESSION RELEASE SOLENOID

OPERATING
A POSITION-LOCK IN
PLACE AS SHOWN
WHEN PUSHING PLUNG-

SETARTING OR
STOPPING
POSITION
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POINTS TO CHECK AFTER STARTING THE PLANT

OIL PRESSURE. - The pressure reading on the gauge should be between

20 and 30 pounds at normal operating temperature.
The reading will be higher until the engine warms up. Should the oil
pressure drop to 10 pounds, shut the plant off at once and determine the
cause. Correct the trouble before starting the plant again.

OIL LEAKAGE. - If oil leakage occurs at the oil seals or the anti-flicker
breaker plunger (ac plants), check the breather tube

check valve and oil fill cap. The check valve disc must work freely.

The oil fill cap must be air tight.

FUEL LEAKAGE. - Fuel leakage may occur at the nozzle base when a

. new engine is being started the first few times after
the initial start has been made. To correct, tighten the nozzle mounting
gscrews. Should trouble occur with the nozzle or injection pump, install

a new part.

BATTERY CHARGING RATE (AC Plants) . - A two way switch permits

the selection of two charg-
ing rates, a high rate of 6 to 9 amperes and a low rate of 2 to 4 amperes.
Use the high rate if the battery is down or the plant is to be run for only
a short period of time. Use the low rate if the battery is up or the plant
is to be run for a long period of time.

Keep the battery in a well charged condition at all times. Keep the level
of the electrolyte above the separators at all times. Unless the battery
manufacturer specifies a different level, fill each cell with clean dis-
tilled water to a point 3/8 of an inch above the separators.

BATTERY CHARGING RATE (Dual Purpose Plant). - The charging rate

of the battery is
controlled by a HIGH-LOW charge switch located on the plant control box.
When this switch is at the HIGH position, the charging rate is a maximum
of 30A. When the switch is at the LOW position the charging rate is about
3 amperes.

CAUTION: The total ac load on the Dual Purpose plants should not ex-
ceed 2250 watts when the charge switch is at the HIGH position. When
the charge switch is at the LOW position, the full ac capacity of 3000
watts may be used.

If the battery is in a discharged condition, throw the charge switch to the
HIGH position and leave it there until the battery nears a fully charged
condition. Then return it to the LOW position. Keep a close check on
the battery with a hydrometer. Add distilled water as necessary to keep
the level of the electrolyte above the separators according to the battery
manufacturer's recommendations. '
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Cycling the battery between a charged and discharged condition at reg-
ular intervals is recommended.

These plants produce alternating current as well as direct current and
must operate at about 1800 rpm for the 60 cycle plants to produce the
right frequency of current. NEVER INCREASE ENGINE SPEED TO IN-
CREASE THE CHARGING RATE. Engine speed should be adjusted only
to correct the rpm of the plant to obtain the right frequency.

BATTERY CHARGING RATE (Battery Charging Plants). - The battery
charging plants

have a rheostat in series with the shunt field circuit of the generator.

The charging rate to the battery is controlled by turning the rheostat knob

as required to raise or lower the charging rate.

Set the charge rate at the point where the ammeter shows the rate of
charge recommended by the battery manufacturer. Allow the plant to

run for a period of about one hour. Then reset the charge rate to the
point where the ammeter again shows the recommended charging rate.
The charge rate at any given setting will gradually get lower as the bat-
tery nears a fully-charged condition and its internal resistance increases.
This gives a "tapering off' effect to the charge which is desirable. Check
the ammeter once in a while during the end of the charge period. I nec-
essary, reset the charge rate to keep the needle of the ammeter on the
charge side. See "When To Operate the Plant. "

ADJUSTING ENGINE SPEED - ALL PLANTS. - Engine speed should be
maintained as given for
governor adjustment under ADJUSTMENTS section. Adjustments are
made by increasing or decreasing governor spring tension. Turn the
speed adjusting nut in to increase spring tension (also engine speed and
generator voltage) or out to decrease it. Be sure to lock the adjustment
with the two hex nuts. It is not advisable to attempt a governor adjust-
ment unless an instrument for checking speed or voltage is available.

WHEN TO OPERATE THE PLANT (AC Plants) . - Plants of the alter-

nating current type
must be operated whenever electricity is required. When the battery
is fully charged snap the charge rate switch to LOW position,

WHEN TO OPERATE THE PLANT (Dual Purpose Plants). - Plants of the
dual pur-

pose type must be operated whenever ac electricity is required, or when-
ever the 32 volt battery requires recharging. When the battery is fully
charged snap the charge rate switch to LOW position.

WHEN TO OPERATE THE PLANT (Battery Charging Plants). - Plants
of the

battery charging type are operated to generate electricity which may be
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supplied directly to the storage battery or divided in any proportion with-
in the output limits of the generator between the battery and the connected
load, the battery receiving that portion of the current not required by the
connected load. Should the connected load require more current than the
generator produces, the additional current needed to operate the connected
load is furnished by the battery but only for the period of time that the
battery retains a high enough charge to furnish this additional current.
The total electrical load may be double the plant capacity, or even more,
for the period of time that the battery remains in a well charged condition.
However, the connected load should not be greater than the actual plant
capacity if the battery is in a discharged condition. DO NOT OP ERATE
THIS TYPE OF PLANT UNLESS THE BATTERY IS CONNECTED. WHEN
THE BATTERY IS FULLY CHARGED, TURN THE RHEOSTAT KNOB TO
LOW RATE POSITION. The plant must be operated to recharge the bat-
tery whenever it becomes discharged.

ENGINE RACES. - Shut off the engine at once. Check for the cause.
The governor linkage must be properly connected.

If oil is being drawn into the intake air stream, check for a faulty crank-

case breather valve and for a loose fit of the oil fill cap or a similar

reason for the crankcase partial vacuum not being maintained.

LIGHTS FLICKER (AC Plants). - Service the anti-flicker breaker points
as instructed under PERIODIC SER-

VICE section.

VALVE CLEARANCE. - Check the valve clearance at the end of the first
50 hours of running time. Check only as re-

quired thereafter.

BLACK SMOKE FROM EXHAUST. - Black smoke coming from the ex-
haust outlet is an indication of

trouble. Should the condition exist, shut the plant off immediately and
determine the cause.

Main causes of black smoke are overloading the generator, poor grade
or dirty fuel, improper operation of the injection pump oOr nozzle, or
improper fuel injector timing.

Black smoky exhaust is a normal condition with an overloaded generator.
This condition can easily be remedied by simply reducing the load.

Black smoky exhaust at less than rated generator capacity indicates
faulty combustion. Continued operation of the plant in this condition may
result in stuck rings, blow-by at the rings or premature blackening of
the crankcase oil from carbon. Faulty combustion is a direct result of
loss of compression or faulty injection.
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Many of the main causes of faulty combustion are listed in the "Troubles
and Remedies" section. -Refer to this section for possible causes
should trouble of this nature occur.

STOPPING THE PLANT

Disconnect the main load from the plant and let the plant run for a few
minutes at no load to allow the engine time to cool gradually before stop-
ping the engine. N
To stop the remote-starting plant, hold the stop switch at STOP position
until the plant has completely stopped running. Use either the switch at
the plant or a remote station.

To stop the electric-starting plant move the compression release lever
to the START-STOP position. ‘

If due to some electrical fault the remote-starting plant will not stop
by the stop switch, manually pull the decompression release plunger
outward until the plant stops. The plunger may have been locked at the
IN position.

If for any reason the electric-starting plant will not stop when the com-
pression release lever is thrown to the STOP position, hold the injection
pump throttle arm at the closed position until the engine stops running.

If for any reason the remote-starting plant will not stop when the decom-
pression release plunger is pulled OUT to the STOP position, hold the
injection pump throttle arm at the closed position until the engine stops
running.

If the plant is consistently operated at very light load, it is advisable to
operate the plant at full load for about 5 minutes just before stopping to
help dispose of carbon deposits.

FUEL KNOCK

A sharp knock that occurs when the engine is first started will usually
diminish gradually as the engine warms up under load. If the fuel knock
continues, correct one or more possible causes. Bleed the fuel system
to remove any air, and to check for adequate fuel transfer pump capac-
ity. Repair any leaks in the fuel line where air is sucked in. Provide
adequate fresh air for engine combustion. Adjust the nozzle if neces-
sary to agree with fuel used as instructed under ADJUSTMENT section.
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Close ventilator openings as necessary during cold weather operation

to allow the engine to warm up to normal operating temperature. Care
should be taken not to close these ventilators too much. Even though

the unit is installed in a room without heat it will generate a large amount
of heat itself and may eventually overheat unless sufficient ventilation is
provided. Readjust ventilator openings from time to time until the unit
operates best without overheating. Best operating conditions are with
room temperatures of 50°F. to TOPF. for cold weather operation.

INJECTION PUMPS

e Injection pumps are highly precision built -- Close
fits must hold high pressure.

e Fuel supplied to the injection pump must be clean!

e Avoid tampering with injection pump unnecessarily!

e Before disassembling, clean your hands, then dip
hands in clean diesel fuel to avoid corrosion of

lapped fit parts!

e Consult your dealer for latest exchange service
or repair information!
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COLD TEMPERATURE SUGGESTIONS

Full Diesel engines fire on compression alone and starting problems may
occur at temperatures of 50°F. and below. Read the following para-
graphs carefully. They contain many helpful hints on cold weather start-

ing.

If the engine temperature is expected to drop low enough to require a
lighter oil for starting, drain the crankcase oil while warm from run-
ning. Be sure to add oil before the next start.

To aid starting under cold conditions, use a viscosity oil in the crankcase
just light enough to permit cranking and adequate lubrication. If neces-
sary to use very light oil (as "Service DG", SAE No. 5W), and if heavy
duty or continuous operation is expected, change the oil to SAE No. 30

as soon as the engine reaches operating temperature.

Be sure the fuel used has a low pour point (at least 10 degrees lower than
the prevailing temperature) and will flow freely and not congeal in the
lines. Fuel tends to congeal in the filters and fuel lines at low tempera-
tures. If trouble of this nature occurs, warm the fuel or change to a

No. 1 Diesel fuel (or alternate) having a lower pour point.

The lowest temperature at which the fuel will flow through a pipe is
known as the pour point or congealing point. '

The fuel in the combustion chamber is ignited by the rise in temperature
of the air in the chamber due to compression. The glow plug helps ignite
the fuel during the starting period. Under cold conditions, preheat for
about 1 minute just before starting, by holding the heater switch at ON
position. '

Any means of increasing the temperature of the air being drawn into the
combustion chamber will aid starting.

Fuel does not flow freely in cold weather and air locks may occur often.
When bleeding the fuel system be sure to clear all air pockets.

Crank the engine a few revolutions by hand to free it up before attempting
to start it.

The battery capacity decreases with lowering temperatures. Because of
this it is necessary to keep the battery fully charged at all times in order
to crank a cold engine fast enough to start it. A temporary addition of
a 12 volt battery, connected in parallel, during the starting period will
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improve cranking speed. Install this booster battery permanently if
conditions require it. (Applies only to 12 volt system.)

Check the charged condition of the battery often with a hydrometer. Bat-
teries will freeze between temperatures of 20°F. above zero and 50°F.
below zero, depending on the state of charge.

Drain, clean and replace element in the fuel filter only as necessary to
keep the fuel clean. Remember that any foreign particles that enter be-
yond the filter during cleaning will be forced into the injection pump and
will probably cause trouble.

Keep all fuel tank screens clean.

Keep supplies of fuel free of water. If fuel containing water is used, it
may freeze and close off the fuel supply.

Let the engine warm up slowly before applying the load. Watch the oil
pressure carefully. Do not apply any load until the oil circulates freely.

HOT TEMPERATURE SUGGESTIONS

Keep the level of the oil in the engine crankcase at or near the full mark
at all times.

Be sure there is ample ventilation so that radiated heat from the engine
is not recirculated. Provide more or larger air inlets if necessary.

Keep all cooling surfaces clean and free of dust, dirt and grease or oil.
DUST AND DIRT
Check plant operation more often and service as needed.

Service the air cleaner as often as necessary to assure a free passage
of air. Sufficient fresh air is necessary for full power output.

Check the commutator and brushes of the generator often and see that
the brushes ride freely in their holders and make good contact. See
GENERATOR under Maintenance and Repair for service instructions.

Keep supplies of fuel and oil in airtight containers.

Keep the plant as clean as practicable.
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ONAN DIESEL ENGINE SERVICE CHART

The following recommended Engine Service Chart may be used as a
guide for servicing ONAN Diesel Engines.

The chart is based on favorable operating conditions. The actual ser-
vice period may be somewhat longer or shorter than shown - depending

on operating conditions.
. HOURS OF OPERATION

ololelalalalelsls| 818
SERVICE REQUIRED glg|glg|glg|e g|8|8!8
Change oil (check level daily)..... X X | x| x| x[x[X[X[X][X
t*Service air cleaner(Donot wash).. | X (X |X | X |X |X | X |X |X| X
Clean crankcase breather ........ | X [X |X| X [X | X | X |X | X | X
Replace oil filter cartridge ....... | X [ X | X | X | X |X | X |X |X| X
Check anti-flicker points (AC only). X X
Inspect generator brushes,
commutator, slip rings ......... X X X X X
tClean primary fuel filter ...... ces Xx|x
Drain sludge secondary fuel filter . XX
Check valve tappets .....cceeeeeenee X x| x
Grease generator bearing (if not
seal bearing) .....ccvviiieien . X|x
Clean engine and oil base ........ X
Clean injector nozzles ......... . As Required
t Replace secondary fuel filter ..... As Required
Grind valves and remove deposits. As Required
Replave valve, piston rings, etc. .. As Required
Replace water pump rotor (marine
units only) .......... ceeeceaeans - As Required

* Check air cleaner often. Remove air filter cartridge and shake out
accumulated dirt every 50 hours. Install new cartridze each 500 hours.

+ For information on servicing these parts for "Contractors' model
3DSL-1E2236, refer to Contractors Model Section.

If it is necessary to remove parts for inspection and gaskets are disturb-
ed they should be replaced with new ones.

Periodic Inspection: For Loose or Poor Connections, Fittings, etc.

Recommended Oil: Heavy Duty Detergent or Oil designated for Service
DG, DS or MS/DG. Use the proper SAE number oil for the lowest
temperature at the engine as expected at the time of starting. Above
400F. (4°C) use SAE 30, Below 40°0F. (4°C.) use SAE 10.

Recommended Fuel: No. 2 furnace oil. Premium Diesel fuels are not
required.

Alternate Fuel: No. 1 furnace oil (distillate and range oil) and kerosine
may be used but one quart (U.S. Measure) of SAE No. 30 lubricating
oil should be added to each 25 gallons of such fuel to provide lubri-
cation for fuel injection equipment. '
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PERIODIC SERVICE

THE BEST PROTECTION

AGAINST FILTER TROUBLE

I

S THE USE OF CLEAN FUEL

NOTE: Filters

Filter May Have To Be Cleaned Several Times

Should Be Cleaned Only When Necessary. The Primary

Before It Be-

comes Necessary To Clean The Secondary Filter.

ey

BLEED FUEL SYSTEM HERE

-

STRAINER in fitting at inlet of injection
pump. DOES NOT REQUIRE SERVICING.

d1>

-’

= Pl é@% ELEMENT
= INJECTION LOOSEN
\ PUMP

FUEL TRANSFER PUMP
(Repair Kit Available.)

l.ﬂi ]
{Fuel Pushed

I =
==—={hltt~ Ii»-
Fuel Sucked |i| /R =5
]
A=
\ (O &4
i e

PRIMARY FILTER

v

FIBER GASKET

—

)

STRAINER

CLEAN Primary Filter Strainer ELEMENT
Only When It Will Not Pass Fuel!

Loosen Nuts and Carefully Separate Discs.
Submerge and Swish in Clean Diesel Fuel
or Suitable Solvent. Have Clean Hands !
Rinse Thoroughly in Clean Fuel. Compres-
sed Air May Be Blown in the Reverse
Direction of Fuel Flow, Otherwise DO NOT
Dry Element. Retighten Nuts. Prevent
Dirt from Entering Internal Area of Discs.

BLEEDER PLUG on clean side of SECONDARY
FILTER Should Be Used in Conjuction with the
\ Final Bleed Plug at the Injection Pump.

—

SECONDARY FILTER
(Do Not Disassemble
Unless Necessary. )

DRAIN SLUDGE. (Each 6 Months or
Oftener). Excessive Sludge Accumulation
Indicates "New Element Should Be Installed".

EMPTY WATER and SEDIMENT from
PRIMARY FILTER BOWL, (Each 6
Months or 1200 Operating Hours).

The Bowl Supports the strainer Element
and Gasket. CATCH THEM!

Bowl to Cover Gasket Is Reusable with
Successive Emptyings of Bowl. However,
Renew Both Bowl to Cover Gasket and
Fiber Strainer-to-Cover Gasket with Each
Cleaning of Brass Disc Strainer Element.

WHEN CLEANING FU

n"SWISH" THEM THOROUGHLY IN CLEAN
ATTEMPT TO WIPE DRY. HAVE HANDS CLEAN. BE THOROUGH!
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