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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 performance and safe-
ty. 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 improper practices.

Used engine oil, and benzene and lead, found in some gasoline,
have been identified 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.

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 periodically while
running.

Equip fuel supply with a positive fuel shutoff.

Do not store or transport equipment with fuel in tank.

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

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.

Use approved, non-conductive flexible fuel hose for fuel connec-
tions. Do not use copper tubing as a flexible connection. It will work-
harden and break.

EXHAUST GAS IS DEADLY

Engine exhaust contains cafbon monoxide (CO), an odorless, in-
visible, poisonous gas. Learn the symptoms of CO poisoning.

Never sleep in a vessel, vehicle, or room with a genset or engine
running unless the area is equipped with an operating CO detector
with an audible alarm.



e Each time the engine or genset is started, or at least every day, thor-
oughly 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.
® Vessel bilge must have an operating power exhaust.

® Vehicle exhaust system must extend beyond vehicle perimeter and
not near windows, doors or vents.

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

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

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

® Make sure exhaust system components are securely fastened and
not warped.

MOVING PARTS CAN CAUSE SEVERE PERSONAL INJURY
OR DEATH

® Do not remove any guards or covers with the equipment running.
® Keep hands, clothing, hair, and jewelry away from moving parts.

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

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

e If adjustments must be made while equipment is running, use ex-
treme caution around hot manifolds and moving parts, etc. Wear
safety glasses and protective clothing.

BATTERY GAS IS EXPLOSIVE
e Wear safety glasses and do not smoke while servicing batteries.

® Always disconnect battery negative (-) lead first and reconnect it
last. Make sure you connect battery correctly. A direct short across
battery terminals can cause an explosion. Do not smoke while serv-
icing batteries. Hydrogen gas given off during charging is explosive.

* Do not disconnect or connect battery cables if fuel vapors are pres-
ent. Ventilate the area thoroughly.
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DO NOT OPERATE IN FLAMMABLE AND EXPLOSIVE
ENVIRONMENTS

Flammable vapor can be ignited by equipment operation or cause a die-
sel engine to overspeed and become difficult to stop, resulting in possible
fire, explosion, severe personal injury and death. Do not operate diesel
equipment 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

¢ 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

® Do not service control panel or engine with unit running. High volt-
ages are present. Work that must be done while unit is running
should be done only by qualified service personnel.

® Do not connect the generator set to the public utility or to any other
electrical power system. Electrocution can occur at a remote site
where line or equipment repairs are being made. An approved
transfer switch must be used if more than one power source is con-
nected.

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

® Use insulated tools. Do not tamper with interlocks.

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

e With transfer switches, keep cabinet closed and locked. Only au-
thorized 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 electrician or authorized
service representative.
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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 equip-
ment and training are required to work on or around medium voltage
equipment. Operation and maintenance must be done only by per-
sons trained and qualified to work on such devices. Improper use or
procedures will result in severe personal injury or death.

® Do not work 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

¢ Do not work on equipment when mentally or physically fatigued or
after consuming alcohol or drugs.

e Carefully follow all applicable local, state and federal codes.

® Never step on equipment (as when entering or leaving the engine
compartment). It can stress and break unit components, possibly
resulting in dangerous 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.
® Equipment owners and operators are solely responsible for operat-

ing equipment safely. Contact your authorized Onan/Cummins
dealer or distributor for more information.

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR EASY REF-
ERENCE.
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PREFACE .

Information contained in this instruction manual is the result of ac-
cumulated data derived from field reports, production line techniques
and recommended practices among internal combustion engine and
electrical generator mechanics. All phases of Installation, Operation
and Maintenance of the plant have been included to a e good per-
formance, long life, and economical operation of th -generating set.

Use the foregoing Reference Page to quickly locate the major sections
of the book. Use the Index at the back of the book to locate specific
details regarding particular adjustments, mdintenance, or repair of
portions of theset. -~ -~ : . ' : -

The wiring diagrams are those of the standard electrical generating

_ plants manufactured by D. W. ONAN & SONS. Write to the Service
Department for wiring diagrams if the examples in the book do not
apply to your plant. = - .
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MANUFACTURER'S WARRANTY

The manufacturer warrants each new engine or electric plant
to be free from defects in material and workmanship. Under
normal use and service our obligation under this warranty is
limited to the furnishing of any part without charge which,
within ninety (90) days after delivery to the original user shall
be returned to us or our authorized service station with trans-
portation charges prepaid, and which our examination shail dis-
close to have been defective. ‘ :

Our. liability in case of defective workmanship, material or
any costs incurred in remedying any claimed defective condi-
tion in any unit or such unit having been repaired, altered, or
which installation and service.recommendations have not been
complied with, is limited:strictly to the proper adjustment
authorized by the factory : : E

This warranty does not include or cover standard accessor-
ies used, such as carburetors, magnetos, fuel pumps, etc.,
made by other manufacturers. Such accessories have separ-
ate warranties made by the respective manufacturers. Re-
pair or exchange of such accessories will be made by us on
the basis of such warranties.

This warranty is in lieu of all other warranties expressed or
implied. : - :
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PLANT RUNNING HOURS -
- COMPARED TO AUTOMOBILE RUNNING MILES 4

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

100 running hours time on a generating plant engine is equlvalenl tn total' RPM's 5 ’ y——— e
to approximately 4100 running miles on an automobile. . 1 "
. ]

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 B 3
continue to give many more hours of efficient service than an automobile engine 5
will after having been run the equivalent number of running miles, =~ . 3
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Compare the running ume 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.
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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, <tc.
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. - :
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To arrive at an approxlmate figure of comparative generating plant running hours as . %a
against automobile engine running miles, multiply the total number of running hours &
by 41 to find the equivalent of running miles on an automobile. E
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N 113
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A
o

Your generating plant engine can "take it" and will give many hours of etﬁcient |
performance provided it is sérviced 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 f 30 Hrs. 1,230 Miles
DAILY 4 Hrs. 164 MONTHLY 120 " 4 920 *
AVERAGE 6 " 246 AVERAGE 180 * 7,380

{ " - s ¢ 240 » 9,840 "
{ "o 287 l 365 14,9865 "

WEEKLY 28 " 1,148 v YEARLY " 1,460 " 59,860 "
AVERAGE 42 " 1,722 » AVERAGE 2,180 " 89,790 "

56 " 2,206 12,920 " 119,720 "

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

070N,
Ll- C.SLIPRINGS

)

\ Fe-=

Y0P 80T
N2313-2
By ﬂ

-—f— =

=

TERNINAL BLOCK
NT33ZR22

RESISTOR N2306-)25 =

[-OHM ADIUSTABLE

IRT.SOLENOID

N23075840

A RBHTY-NITE THERMOSTAT.. . ~
N230v4r2

Q1714 S3Ia3S

#JA2FD. COND.
AR3I2A57
£7A4,

6118116 6-g-g4

viii 3 PHASE, 4 WIRE, REMOTE START PLANT



84
02
)
RIH
LR
:.g‘.'-‘{u:
T TR \ L3 wsm
¥ ISTE R PR
D Ax e
| ol A VSR 89 53833
N IE! 9 \wP 9 0[1:-'»':
F;‘ﬂ o v § \:' a Xy, N
("‘” 3y N _\___ q N
I I LA | | ey B
2R 36 §:‘!z<’ \ 28 Gl
bolsl B euv | TIoMY
IS VET &5 0 |y XS IN9R
(T N DA | I uh{gss
3 TSy, aly ¥0Qn
\ J 1 |, =g gV3W ~
T/ I ¢ S gnak -
R anpl s
e ) O nN
q"t‘ _____ EEEE’E& g;,a
N Eoldi" PO
i% \"‘op\an. : w3 R v
Iv¥s3uNy 8 pe o©
SSRASVE ¢ s K8 p
< K8 0§ Babh g
N x5S S 7 ug LRRB
@ SN . w2 & [
R B3 88w Ree
o 23 el : ht
56 8 R34 £ — khy B¢ A3 ki £
Lo Qm oke 2 I~ uT e Kin
N E S N wi z§ E‘".
3 B -L ™ 33 gt °§ S
M= e = 33 &
. “ 183 8 & E .
R A8 I'skS BY S3RR §
ISYEIVA: €N h | 393 2 H
s UG &
N 1 REL LS 11 a Q
st } JER] 1! . i
STy Sl e o ot —
£33 .

Py

DUTPUT

Py

1o OWM ADIUSTABLE
RESISTORNE304-/75

2
So
. it S
q'\ dl\
i 5 R
N I
4 Y
™ kY K
I hS =
gm kN E
Y &
3 F

|

I = _H
Nessz-zaz—\k,-‘

o

\

N —

00000000
Q1314 $321438

0

L WIGHTY- MITE THERMOSTAT

N2309412

6//8119 _6-6-64

1 PHASE, 2 & 3 WIRE REMOTE START PLANT

1

DESCRIPTION

© ' This instruction manual applies specifically to the ONAN electric gen

erating plants designated as the "CK" Series. Each plant includes a
internal combustion engine, an electrical generator, and necessary
accessories. ‘Some models include hooded carrying frames, fueltank
self-rewinding manual starters, or tubular steel dollies.

Generating sets are given actual running tests at the factory under va
ious electrical loads as assurance that the set is free of defects and
wiu prqdut_:e its rated opgput. Al p_lan.ts‘hav_e been radio suppressed.

Give the plant a careful visual inspection after uncrating; it may have
been damaged in transit between the factory and the destination. All
‘parts that are obviously broken or damaged must be repaired or re-

REA
E‘R

. LEFT——

@

FRONT
FIG.1 - ORIENTATION
The engine end of the plant is to be considered the FRONT end. Right

and left sides are determined by standing at the front end and facing t!
generating set.. o

.

PLANT DATA

ALTERNATING CURRENT PLANTS. - Flants of the alternating cur-

: . rent type produce their full
rated capacity in alternating current (ac) plus 150 watts of direct
current (dc). The dc is used as excitation current and to charge th

_ starting batteries. This type of plant must be operated whenever alte

nating current is used. A small auxiliary load may be taken from thc
starting battery for short periods of time while the plant is idle. NOT
Most electrical appliances can be used on either 50 or 60 cycle fre-
quency but it is advisable to check appliances before purchasing to as
sure that they are adaptable to the current frequency and voltage.

.
\



2 . DESCRIPTION

DUAL PURPOSE PLANTS. - Plants of this type produce alternating cur-
rent and direct current. Alternating cur-
rent may be used up to the rated capacity of the generator (3000 Watts)
or up to 750 watts of direct current may be used to charge the 32 volt
battery and the balance of 2250 watts used in alternating current. Elec-
trical appliances that operate off the generator must have the same
phase and voltage as the generator. Appliances that operate off the -
battery must all be 32 volt dc appliances. ' e

The alternating current is supplied directly to the load from the gen-
erator and the plant must be operated whenever alternating current is
used. Direct current is.supplied directly to the load from the battery.
Direct current may be used while the plant is running or as limited by
the charge in the battery whjle the plant is not running. :

DIRECT SERVICE PLANTS, - Plants of this type produce direct cur-
rent only which is supplied directly to

the load from the generator. This type of plant must be operated when-

ever electricity is used. Recéptacles permit direct plug-in of the load.
Electrical appliances that operate off the generator must be universal
or for dc of the proper voltage. ’

BATTERY CHARGING PLANTS. - Plants of this type are operated to
generate electricity which is sup-
plied directly to a storage battery. Electricity may be used whilethe
plant is running or as limited by the charge in the battery while the
plant is not running. DO NOT OPERATE THIS TYPE OF PLANT
WITHOUT HAVING THE BATTERY CONNECTED. Electrical appli-
ances that operate off the battery must all be 32-volt, dc.appliances.

The MODEL, SPECIFICATION', and SERIAL numbers of the generating .

set are stamped on a nameplate attached to the side of the generator.
Illustrated below are two examples of how the information may appear .
on the plant nameplate., DO NOT USE the illustrated numbers when
writing for information.” DO USE the numbers as they are found on

the generating set nameplate,

MODEL NO. SPECIFICATION SERIAL NO.

Example 1 - [BCK-216E/997 14898765432
MODEL & SPEC. NO. _ SERIAL NO, :
Example 2 - -216E/997 [14B98765432]

The numbers and letters with which the factory or service stations are
concerned are the nuibera and letters stamped in the white blocks. "

"Part catalogs are based upon the type of current delivered by the set
(ac or dc) and the Specification Letter. Note that a letter appears
after the Model and Specification numbers but before the Serial number.
In the examples above, the specification letter is ""Z'". This is the
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DESCRIPTION +

SPEC letter or specification letter, and it is an important clue to spec-
ial features of the generating set. Be sure that the letter appears in
its proper place when quoting the number to the factory or service
station for information. :

ENGINE DATA

Four cycle, L Head, horizon-

Type
tally opposed, two cylinder
Piston Stroke , . 2-3/4" .
.~ Cylinder Bore 3"
- Cooling _ ' , Alr
Displacement ' : ~ 38.8 cu, in
Compression Ratio 5.9to1
Fuel ' Gas or Gasoline
Ignition Magneto or Battery
Tilt Angle 159 maximum

Engine Speed Control Centrifugal weight type gover-
nor externally adjustable.
Adjustable, spring loaded, by-
pass

Pressure Lubricated

Splash Lubricated

Gear Type

Oil Bath

Oil Pressure Control

Main and Connecting Rod Brgs.
Camshaft Bearings

Oil Pump

Afr Cleaner .

The crankcase is an aluminum casting, The crankcase and cylinder:
are of one piece construction with cast iron cylinder liners and oil lines
cast into the crankcase.  The high grade steel crankshaft is counter-
weighted and dynamically counterbalanced. Pistons and connecting
rods are made of aluminum alloy. There are two compression rings
and one oil control ring; piston pins are of the free floating type. The
oil base is removable, There are stellite exhaust valves and seats
plus positive type rotators in the exhaust system. Valve seat inserts
and main bearings are replaceable. Oil pressure is regulated by a
spring loaded by-pass, and pressure can be externally controlled,

GENERATOR

AC PLANTS. - The generators of all models covered in this manual
are of the four pole, air cooled, revolving armature
type. The ac or dc windings of the armature are wound on the same
laminations, the ac windings connecting to the collector rings, the dc
windings to the commutator. The field coils are saturated shunt
wound. The Remote Start and Dual Purpose plants have a series
winding in addition for cranking and battery charging purposes. The
armature is directly connected to the engine crankshaft and turns at
engine speed. It, is supported at the inner end by the rear main crank-



4 DESCRIPTION

shaft bearing and at the outboard end by a ball bearing. The frame is a
rolled steel ring, machined on the inside, in which the poleshoes and
colls are mounted. ' : . o

DC PLANTS. - The generator of all dc models covered in this manual
are of the self-ventilated, four pole, direct current type
with commutating poles. The field coils of the Battery Charging plants
are shunt wound and have a series field in addition for cranking pur-
poses. The field coils of the Direct Service plants are compound wound,
The brush rig position is adjustable, witness marks designating neutral-
brush position. Armatyre shaft directly connected to the crankshaft by -
taper with key. A ball bearing supports the outboard end of the arma-
ture shaft. Armature assembly and frame assembly. easily removable.
Pole shoes and coils mount rigidly in generator frame. o

CONTROLS

MANUAL START PLANTS. - AC & DC. - Controls for manual plants

consist of a manually operat-
ed choke and a stop button. o

REMOTE START PLANTS, - AC & DC. .- Remote starting plants have a

. ) control box mounted on the
generator:frame which contains switches, relays, charge rate ammeter
start and stop buttons or switch, and other electrical equipment neces-
sary for stopping and starting the plant electrically at the plant and at
any remote start-stop stations as may be installed. ) -

SPECIAL ACCESSORIES

The following special accessories are not standard equipment but are .
available at extra cost from your dealer. When ordering any of the
following special accessories, always be sure to give the Model and-
Serial numbers of the plant on the order. : :

GASEOUS FUEL CONVERSION KITS. - These kits contain parts and in-
structions which permit the use
of Butane, Propane or natural gas as well as gasoline,

AUTOMATIC CONTROLS (AC Remote Start Plants Only). - A separété

: . control is
available for either 50 or 60 cycle ac units that will automatically start
and stop the plant as the load requires. : ‘

LINE TRANSFER CONTROLS (AC Remote Start Plants Only). - Line

transfer
controls are available for use with either 50 or 60 cycle units in stand-

by service. When regular high line power fails, the line transfer control

r
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DESCRIPTION '

automatically starts the standby plant and takes over the load, Thepla
stops automatically when regular service is restored.

UNDERGROUND FUEL TANKS AND LINES. - 55 gallon and 110 gallon

fuel tanks and 1/4 inch
and 5/16 inch copper fuel lines in either 25 or 50 foot length are avail-
able for installing the fuel tank underground,

REMOTE START-STOP SWITCHES., - Additional remote start-stop

switches are available from
your dealer,

3-CONDUCTOR CABLE, - This cable is designed for remote start-stop
- station installation and is available in any
length desired.

.DOLLIES, - Lightweight tubular steel dollies equipped with pneumatic
- tires are available for most manual start plants,

DAY TANK. - A means of maintaining maximum fuel level in the car-

buretor is provided for by the day tank. Better starting
is thereby assured after inactive periods of the plant,
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FIG.2- TYPICAL INDOOR INSTALLATION
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SERVICE DIAGNOSIS

RUNNING TIME METER

Don't Guess - Know how many hours your plant runs, so that you‘can
change oil and service the plant at proper intervals.

This meter will be an investment rather than an expense. Simple to
connect. This meter runs only when the plant is operating.

PART NO. USED WITH PLANT
302-68 60 Cycle, 115 V. A.C.
302-102 50 Cydle, 115 V. A.C.

304-99 Resistor - adding to either meter
above makes it suitable for 230 V. use.

Meters listed above are 3-1/2 inch diameter, and are for flush mount-
ing on panel;. fit into 2-29/32 inch hole. For wall mounting, order sepa-
rately. ) . .

301-500 Instrumexit Box

q e D
o
(o) (0]
RUNNING TIME METER
( ©

INSTRUMENT BOX

POSSIBLE CAUSE REMEDY
‘ NOISY BRUSHES
High mica between bars of Undercut mica
commutator.

EXCESSIVE ARCING OF BRUSHES

Rough commutator or rings. Turn down.

Dirty commutator or rings. Clean.

Brushes not seating properly. . Sand to a good seat or reduce
load until worn in,

Open circuit in armature, Install a new armature.

Brush rig out of position. . Line up properly.



78 SERVICE DIAGNOSIS

POSSIBLE CAUSE REMEDY

SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE
FIRST STARTED.

Low oil supply. Add oil. Change if necessary.
" Oil badly diluted. ’ Drain. Refill with proper oil.
PINGING SOUND WHEN ENGINE IS SUDDENLY OR HEAVILY
LOADED. A

Remove the carbon.

. Reset breaker points or retime
ignition.

Wrong spark plugs. ! Install correct spark plugs.
: Champion H9 Com.

Spark plugs burned or carboned. Clean. Install new plugs if nec-
essary.

Valves hot. I Adjust tappet clearance. See
VALVE SERVICE.

Fuel stale or low octane. ’ Use good, fresh fuel. See
- . PREPARATION

Lean fuel mixture. Clean fuel system. Adjust car-
" buretor jets properly.

TAPPING SOUND

Valve clearance too great, Adjust to proper clearance. See
- VALVE SERVICE, ’

Carbon in cylinders.
Spark advanced too far.

Broken valve spring. Install new spring.
HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD
Loose piston. ' If noise is only slight and disap-

pears when engine warms up, no
immediate attention needed.
Otherwise replace parts neces-

. sary.
VOLTAGE LOW AT FAR END OF LINE BUT NORMAL NEAR PLANT
Too small line wire used for load Install larger or extra wires or
and distance. reduce load.

MOTORS RUN TOO SLOWLY AND OVERHEAT AT FAR END OF
LINE BUT OK NEAR THE PLANT

Too small line wire used for Install larger or extra wires or
load and distance. reduce load.

INSTALLATION

Proper installation of the generating set is as important to the efficien
operation of the plant as is the use of proper lubricants and fuel. Ex-

treme temperatures, vibration, dirty and wet conditions are injurious
to the plant and shorten the life and efficiency of the plant. If prevail-

. Ing operating conditions do not allow the recommended methods of in-

stallation, select the group of instructions most applicable to the im-
mediate needs and proceed as far as possible with them.

Stationary Or Indoor Operation

The location selected for the plant should be as near to the center of

- the electrical load as practicable. For example; When servicing sev-

eral buildings with electricity, it is much better and costs less to run
lines from a central point to each building than to run lines from build
ing to building, See Fig 3. Not only will voltage drop from plant to
load be less but smaller wires can be used without much voltage loss

between the plant and the point of service. '

The enclosure selected for the installation should be clean, dry, well
ventilated, and heated if temperatures are expected to drop below
freezing.

EXHAUST LINES. - All exhaust gases must be piped outdoors. Use

pipe as large as the exhaust outlet at the plant bu
increase the pipe size by one size for each 10 feet used. A short leny
of flexible tubing must be installed between the plant and any rigidly
mounted exhaust line or connection. Keep the exhaust pipe 9 inches
away from inflammable materials and provide shields for the pipe whe
it passes through a wall or partition. See Fig. 2. "The hole through
which the exhaust pipe passes in a partition or a combustible outside
wall should provide at least 2 inches of clearance completely around
the exhaust pipe. '
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SERVICE DIAGNOSIS (

Avoid sharp bends or iong runs of pipe. If the exhaust line must be
pitched upwards, place condensation traps at the lowest points in the

line. Drain traps periodically to prevent accumulation of water from -
reaching the muffler. The traps must be closed securely after drain-

ing to prevent exhaust gases from entering the enclosure.
CAUTION!

Exhaust gases will cause severe sickness or death to operators
inhaling gases for even short periods of time. Provide sufficient

ventilation to dispel gases that may have escaped from theplant. . - .

VENTILATION. - Provide ample ventilation. There should be at
least two openings, preferably at opposite end of
the enclosure, to provide ample ventilation. The openings should be
-adjustable so that the volume of air can be controlled. for cold weather
operation. The area of the air inlet should be at least 3-1/2 square

feet. The area of the air outlet should be at least as large as that of
the air inlet, .

NOTE:INSTALL LoUVERS NEAR cTiLNG
1F NECESBARY TO PAEVENT AECIRCUL ATION| E —]
OF HEATED AIR. e ——

TNDOW OR OTH
UITABLE OPENING
FORAIR OUTLET.
THEAREA OF THE
OPENING 10 BEC

; ¢ A3 LARGE AS THE
TABLEL 3 ARCA OF THE INLET
:ov'vns DIRECTLY l""t@"?' 4

THIS OPENING Jnoutoe '}}R
LEAST 2y squant e JOALLOW A PR

TR ON Al g
LL SiDES.
[T

el T
FIG. 4 - VENTILATION

The installation of additional openings may be necessary under some
conditions to prevent recirculation of heated air. If this becomes nec-
essary, air outlets in the roof or in the wall near the ceiling will help.

The size of the air:inlet can be increased or an additional air inlet
installed nearby. '

POSSIBLE CAUSE REMEDY

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE EXHAUST

Poor compression. Usually due Refinish cylinders.. Install ove

to worn pistons, rings, or cyl- size pistons and rings.

inders.

Oil too light or diluted. Drain. Refill with proper oil.

Too large bearing clearance, Replace bearings necessary.

Engine misfires. Refer to "Engine Misfires At
All Speeds"

Faulty ignition. Clean, adjust, or replacebreak
y gn er poi’nts, spark plugs, conden-
ser, etc., or retime the ignitio

Too much oil. o Drain excess oil.

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION
FOULING OF SPARK PLUGS WITH BLACK SOOT, POSSIBL
LACK OF POWER UNDER HEAVY LOAD. .

Fuel mixture too rich. See that choke opens properly.

Adjust jets properly. Adjust

the float level.
Choke not fully open. See that choke opens properly.

Dirty air cleaner. Clean. Refill with proper oil.
LIGHT POUNDING KNOCK

Loose connecting rod. Adjust clearance or replace.

Low oil supply. Add oil. Change if necessary.
QOil badly diluted. Drain. Refill with proper oil.
Low oil pressure. See Low Oil Pressure for rem-
edies. -
ENGINE STOPS UNEXPECTEDLY
Empty fuel tank. Refill.

Check the ignition system. Re-
pair or replace as needed. See
that the STOP button lead is not
grounded.

Defective ignition system.
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POSSIBLE CAUSE

REMEDY

ENGINE MISFIRES AT ALL LOADS

Fouled spark plug.

Defective or wrong spark plug.
Leaking valves.
“Broken valve spring.

Defective or improperiy
adjusted breaker points.

Clean and adjust.
Replace.

See VALVE SERVICE,
Replace.

Adjust or replace breaker
points.

LOW OIL PRESSURE

"' 0il too light.
Oil badly diluted.
0Oil too low.

Oil relief valve not seating.
Badly worn bearings.

Sludge on oil screen.
Badly woen oil pump.
Defective oil pressure gauge.

Drain, refill with proper oil,
Drain, refill with proper oil.
Add oil.

Remove and clean, or replace.
Replace.

Remove and clean.

Replace.

Replace.

HIGH-OIL PRESSURE

Oil too heavy.

Clogged oil passage.

Oil relief valve stuck.
Defective oil pressure gauge.

Drain, refill with proper oil,
Clean all lines and passages.
Remove and clean.

Replace.

ENGINE BACKFIRES AT CARBURETOR

Lean fuel mixture.
Clogged fuel filter.

Air leak at intake manifold
or carburetor flange.

Poor fuel.

Spark advanced too far.

Intake valve leaking.

"

Clean carburetor. Adjust jets.
Clean.

Tighten mounting screws. Re.-
place gaskets as necessary.

Refill with good, fresh fuel. See
PREPARATION.

Reset breaker points or retime
ignition.

Reseat or repiace.

INSTALLATION

If the unit is to be operated where flying lint, chaff or dust is likely to
be carried to the intake air stream, air inlet and outlet openings should
be made with reference to the prevailing wind. In such installations the
air inlet should be screened and the screen kept clean to prevent res-

triction of air flow.

MOUNTING BASE. - The plant should be mounted on a permanent base
: of timber or concrete. The base should be at

least two inches larger on all sides than the plant base and about 12

inches high. Leave at least 24 inches between the base and the nearest

wall. See Fig5for dimensions. :

If concrete is used for the base, set three mounting bolts into the con-
crete. Make cleats and place them across the form to hold the bolts

in position until the cement hardens. Adjust the bolts on the cleats so
that not more than 4" extends above the concrete. Place a large washer
and a nut on each bolt before pouring the concrete. A mixture of 1 part
cement, 2 parts sand and 4 parts gravel or crushed stone will make a
good base. Be sure the mounting surface of the base is smooth and
level. Allow the cement to harden for 3 days before mounting the plant

on the base.

These dimensions opp;y
- porr nfl-
?:I'b’:sf porn! mo CARRYING FRAME
9 METHOD OF BOLTING
CARRYING FRAME YO
PERMAMENT
ASE.

Ate

FIG. 5- MOUNTING BASE

" If the generating set has four mounting points, follow the directions for
the three point mounting base but change the bolt spacing to accommod:

the four holes in the oil base.

If timbers are used as a mounting base, they should be large enough to
adequately support the plant. The timbers should also be securely fas!
ened to the foundation on which they are to rest. o



10 INSTALLATION

MOUNTING THE PLANT ON THE BASE, - Give special attention to the

proper assembly of the
_shock mounting cushions .when installing the plant on the mounting base.

Check the assembly as shown in Fig. 6. A spacer is used and the single
nut can be tightened securely. The spacer prevents compressing the
top cushion. -

Units not having a carrying frame are shipped with the shock mounting .

cushions only partly assembled. The lower cushions are cemented in the
base. The upper cushions and hardware are to be assembled as shown
in Fig. 6 after the unit i8 removed from the crate and installed on the
mounting base. Be sure the spacer is in place as shown. This prevents
the cushions from being compressed when the nut is tightened.

This mounting assembly used
OIL BASE with 3-point oil bose in
\u corrying frome also.

WASHER

;‘\'IE‘VV LOCK WASHER
N
I 4~ MOUNTING RUBBER

R
*——SPACER BUSHING
S MOUNTING RUBBER

. g~ CONCRETE pAsE

M INd wasner
el —LARGE FLAT WASHER

'CARRIAGE BOLT

FIG. 6- SHOCK MOUNTING ASSEMBLY

UNDERGROUND EXHAUST MUFFLER. - An underground exhaust muf-
fler may be installed with
permanent installations. However, if there is danger of the muffler
filling with water at any time, it cannot be used. A 15 gallon drum
with the bottom out is suitable for the muffler. Do not use a drum
that formerly contained gasoline, turpentine or other inflammable liq-
uids, Use pipe of the same pipe size as the exhaust line at its point of
exit from the enclosure. Follow local code for installation.

FUEL TANK AND FUEL LINE INSTALLATION. - The fuel tank of plants

having a carrying
frame is mounted in the frame,and all fuel lines were connected before
the plant was shipped.

SERVICE DIAGNOSIS ‘-

POSSIBLE CAUSE

REMEDY

VOLTAGE DROPS UNDER HEAVY LOAD

Engine lacks power.

Poor compression.

Faulty carburetion.

Dirty carburetor air cleaner.
Choke.

Carbon in cylinders or in

carburetor venturi.

Restricted exhaust line.

See remedies under "Engine
Misfires at Heavy Load".

Tighten cylinder heads and spar!
plugs. I still not corrected
grind the valves. Replace pisto:
rings if necessary.

Check the fuel system. Clean,
adjust or repair as needed.

Clean. Refill with proper oil.

Choke plate must be wide open
at operating temperature.

" Remove carbon.

Clean or increase the size.

ENGINE MISFIRES AT LIGHT LOAD

Carburetor idle jet clogged or
improperly adjusted.

Spark plug gaps too narrow.
Intake air leak.

Faulty ignition.

Clean. See ACCESSORY SER-
VICE.

Adjust to correct gap - 0.025"

Tighten manifold and cariaure-
tor mounting screws. Replace
gaskets if necessary.

Clean, adjust, or replace break-
er points, spark plugs, conden-
ser, etc.

ENGINE MISFIRES AT HEAVY LOADS

Defective spark plug.
Faulty ignition.

Clogged carburetor.
Clogged fuel screen.
Defective spark plug cable.

Replace.

Clean, adjust, or replace break-
er points, spark plugs, conden-
ser, etc. or retime ignition,

Clean carburetor.
Clean.
Replace.
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POSSIBLE CAUSE REMEDY

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP

See that brushes seat well on
commutator and collector rings,
are free in holders, are not worn
shorter than 5/8 inch, and have
good spring tension.

Poor brush contact.

Open circuit, short circuit, or Refer to the GENERATOR sec-
ground in generator. ' tion of Maintenance and Repair.
Residual magnetism lost. Magnetize the field.

VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING

Speed too low. - - ‘ Adjust governor to correct speed.

Poor commutation or brush Refinish commutator or under-
contact. cut mica if necessary. See that
’ brushes seat well on commutator
and collector rings, are free in.
holders, are not worn shorter
than 5/8 inch, and have good

spring tension.
Loose connections. Tighten connections.

Fluctuating load. Correct any abnormal load con-
~ dition causing trouble.

GENERATOR OVERHEATING

Short in load circuit. Correct short circuit.

Generator overloaded. Reduce the load.
Improper brush rig position. See BRUSHES, Maintenance and
Repair.

ENGINE OVERHEATING

Improper lubrication. See Low Oil Pressure,

Poor ventilation. Provide ample ventilation at all
i times.

Dirty or oily cooling _surfag:es. Keep the engine clean.

Retarded ignition timing. Retime ignition.

Generator overloaded. : Reduce load.

' GROUNDING THE PLANT. - The

INSTALLATION I

A separate fuel tank is shipped with plants not equipped with a carrying.
frame. Install the shut-off valve and screen supplied with the tank at
the tank outlet. Set the tank on timbers or a low rack. This willpreve
moisture from forming under the tank which may cause the tank to rust
The top of the tank should not be less than 6" below and the bottom of
the tank not more than 6' below the fuel pump inlet. Install the flexiblc
line between the tank and the fuel pump at the plant. See Fig. 2. If a
rigid tubing is used, run it close enough to the plant to permit connect-
ing the flexible line. This flexible line connects at the fuel pump on
some models. On other models it connects to a fitting mounted on the
side of the generator.

REMOTE CONTROL CONNECTIONS. - Alternating current plants of th

' remote control type and battery
charging plants of the remote control type have provisions within the
plant control box to connect remote control start-stop switches. Thesc
switches enable you to start and stop the plant from any building within
1,000 feet of the plant when properly installed. Use No. 18 wire up to
250 feet, No. 16 wire up to 400 feet and No. 14 wire up to 630 feet.

Refer to Fig. 7. Note that there is a terminal block in the control box
marked "REMOTE CONTROL" B+, 1,2, and 3. Terminal 1 is a com
mon ground, terminal 2 is in the stop circuit and terminal 3 is in the
start circuit. The terminal marked B+ is to be used only with an auto-
matic control installation. The remote control switch terminals are
marked ON, OFF, and one remains blank. Make connections as shown
in Figure 7.

Nat-
ional Electrical Code is a pub-
lication containing recommended
procedures for grounding gener-
ating plants and branch circuits, .

OFF /{O’N,NECT 10

The code is specially set up for | SINGLE e[
- TERMINAL 2|} LERMINAL NO 2
the protection of the operator of CONNECT TO Ty || ON GENERA GENERATIH:
T 3
the plant and the users of the SErealiaLNoL Deonmect 10

branch circuits; electrical © PLANT
shocks are dangerous and some-

times fatal. Employ competent .
electricians to install wiring and

ground connections or followthe | '
Code and local regulations closely REAR VIEW
to assure adequate protection -

against hazardous operating con- FIG.7- REMOTE CONTROL SWI'T
ditions, ' '

TERMINAL NC

A
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A. 12-VOLT STARTING BATTERY =(Two 6-Volt Batteries in Series). -
‘ EEE When starting batteries are sup-
plied with the plant they are shipped ready for use in the United States,

- Canada,and Mexico. These batteries are in a well charged condition
when shipped from the factory. However, if they are not placed inser-
vice within 30 to 40 days, they may have become partly discharged. If
such is the case, they should be given a freshening charge before being
placed in service. Batteries supplied for use in other countries must
be prepared for use according to the instructions given on the tagattach-
ed to the batteries.

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

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

When making cable connections at the battery, it may be necessary to
spread the cable lug open slightly before it will fit properly on the ter-
minal post. Don't use a hammer to drive the cable lugs onto the bat-
tery terminal posts, the battery may be damaged. The cable lugs
should have full contact on the battery terminal posts to prevent loss of
current at this point. Be sure the contact surfaces of the cable lugs
and battery terminal posts are clean before making connections. Coat
the lugs and battery terminal posts with a thin coating of vaseline to
help in preventing corrosion from forming.

FIG. 8- STARTING BATTERY CONNECTIONS
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POSSIBLE CAUSE

REMEDY

ENGINE CRANKS TOO STIFFLY

Too heavy oil in crankcase.

Engine seized

Drain. Refill with light oil. See
PREPARATION,

Disassemble and repair.

ENGINE 'CRANKS TOC SLOWLY WHEN CRANKED ELECTRICALIL

Discharged or deféctive battery.

Loose connections.
Corroded battery terminals.

Brushes worn excessively or
making poor contact.

Short circuit in geherator or
load circuit.

Dirty or corroded points in start
solenoid switch. .

. Recharge or replace.

Tighten loose connections,

Clean corroded terminals. Re-
place cable if necessary.

Replace brushes or clean commut-
ator.

Repair or replace parts necessary.
Disconnect load.

Replace switch.

ENGINE WILL NOT START WHEN CRANKED

Faulty ignition.

Lack of fuel or faulty carbur-
etion.

Clogged fuel filter.
Cylinders flooded.

Poor fuel.

Poor compression.

Wrong ignition timing.

Clean, adjust, or replace breaker
points, spark plugs, condenser,
etc., or retime ignition.

Refill the tank. Check the fuel sys

tem. Clean, adjust or replace
parts necessary.

Clean.

Ground spark plug cables. Crank
engine with spark plugs removed.

Drain. Refill with go»od fuel.

Tighten cylinder heads and spark
plugs. If still not corrected, grind
the valves. Replace the piston rin:
if necessary.

Reset breaker points or retime ign
igion. See IGNITION.
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CONTROLS

If any of the control equipment fails to function properly, replace the .
defective part with a new part of the same kind rather than try to re-
pair the old part. No attempt should be made to repair such parts as
meters, fuses, switches, relays, or receptacles. Check all electrical
connections and contacts whenever servicing control equipment.

Always disconnect the battery whenever servicing controls to avoid
accidentally starting the plant. When disassembling controls, tag each
lead that has to be removed and mark the connection point of the lead

. on the tag to assure correct connections when reassembling.

REPLACE ANY BRUSH
WORN TO § OR LESS.

ICAUTION

“FdWHEN FITTING D.... .0 O
1] BrUSHES USE

ANDPAPER " TYPE OF TOOL USED FOR UNDER-
0!

VIDERTHAN (< CUTTING COMMUTATOR MICA.

USE "00° SANDPAPER

NEVER USE EMERY
CLOTH OR EMERY
PAPER

FIG.47- CARE OF COMMUTATOR AND BRUSHES

INSTALLATION 10

Make battery connections as follows:

If a single 12 volt battery is used connect one of the long battery cable:
from the positive () post on the battery to the POSITIVE terminal

in the plant control box. Connect the other long cable from the negative
(—) post on the battery to the NEGATIVE terminal in the plant control
box. The short jumper cable i8 not used with a single 12 volt battery.
Be sure connections are tight at all points.

I 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.

B. 32 VOLT POWER BATTERY. - The 32-volt battery should bepre

pared for use according to the
instructions supplied by the battery manufacturer. Several different
makes of automotive or glass jar type are available on the market.
Your dealer can recommend the type best suited for your particular in-
stallation. ' i

Cables for connecting the battery to the plant are not supplied with
these units, Ask your dealer to recommend the size and length of
cable best suited for your needs. Both cables should be of the same
length, and the length should be held to a minimum,

A single throw, double pole fused switch should be installed between
the plant and the battery. See Fig.17. Your dealer should be able to
supply a suitable switch, If not, they are available at most electrical
supply houses. Be sure to use 100 ampere fuses in the switch. Keep
the switch closed except when servicing the plant. It can then be open-
ed to prevent accidental starting of the plant.

Connect a short length of cable from the battery positive (+) post to th-
hot side of the switch. Connect another length of cable from the hot
sidé of the switch to the POSITIVE terminal on the plant control saddl:
See Fig. 17.

Connect another short length of cable from the battery negative (—)
post to the ground side of the switch. Connect a second length of cabl:
from the ground side of the switch to the NEGATIVE terminal on the
plant control saddle.

MOBILE INSTALLATION

The generating set must be securely bolted to the floor or other rigid
member if it i8 to be mounted in a vehicle. Do not neglect the piping
of the poisonous_‘ exhaust gases to the outdoors. Keep the exhaust pip-
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ing several inches away from inflammable materials and support the
piping securely so that it will remain permanently in place.

CAUTION: Do not run the vehicle into a closed building and
operate the generating set. Be sure that the ex-
haust lines are carefully extended to the outside
of the building.

If the vehicle is a closed one, proper ventilation must be provided.
Several small openings will suffice but there must be at least 3-1/2
square feet of inlet area and a similar amount for an outlet. Prevent
recirculation of heated air wherever possible.

Support all permanent wiring within the vehicle so that vlbratlon will
not wear away the insulation or break the wires.

Do not store other items loosely near the generating set in such man-
ner as to risk damaging the plant while the vehicle is in transit.-

Sets mounted in vehicles must also be grounded. Review the applicable
sections in the National Electrical Code and local regulations to de-
termine the steps to be taken for grounding the set.
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circuit is indicated. NOTE - A short circuit in the winding might pre-
vent sparking. This condition be indicated by the short circuit test
described in the next paragraph. Replace an open circuited armature
with a new one.

ARMATURE SHORT CIRCUIT TEST. - To test for a short circuit,

place the armature in a grow-
ler. With the growler current on, hold a steel strip about 1/2 inch
above the armature laminations. Pass the strip back and forth over
the laminations. Cover as much of the lamination area as possible. If
the strip is magnetically attracted to the armature at any point, a short
circuit is indicated. After testing in one position, rotate the armature
slightly in the growler and repeat the test. Continue until a complete
revolution of the armature in the growler has been made. Replace a
short circuited armature with a new one.

TESTING FIELD WINDINGS. - Use a test lamp set (Fig 45 ) for all

tests except a short circuit. The field
coils of all ac plants are saturated shunt wound, the Remote Start and
Dual Purpose plants having a series field winding in addition for crank-
ing and battery charging purposes. The field coils of the Battery Charg
ing plants are of the shunt wound type with interpoles and a series field.
There are actually three separate windings to test. The 115 volt and
230 volt dc plants are of the compound wound type with interpoles and
all windings are connected. When testing a field coil assembly, dis-
connect all of its external leads from their terminals. Tag and mark
each lead to assure proper connections when reassembling.

TESTING FIELD WINDINGS FOR GROUNDS. - To test a coil assembly
for a ground, discon-
nect its external leads and touch one test prod to the terminal of one of
its leads and the other test prod to the generator frame. If the lamp
lights, the coil assembly being tested is grounded. The ground may be
in a coil, coil connection, or coil lead. Repair or replace as needed.

TESTING FIELD WINDINGS FOR OPEN CIRCUIT. - To test a coil as-
sembly for an
open circuit, disconnect its external leads and touch one test prod to
the terminal of one coil lead windings and the other test prod to each
of the other leads of that coil winding in turn. I the lamp does not
light, the circuit being tested is open. If the fault lies in connection
between coils or in a coil lead, the trouble can be repaired. I it is in-
side the coil proper, replace the entire coil assembly.

GENERATOR ASSEMBLY. - When reassembling the generator, see
that there aren't any nicks or dirt on the

armature tapered surface. These conditions may lead to an armature

that is not properly aligned. Tighten the armature stud nut securely.
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. If the test lamp does glow, the dc winding or the commutator is
gi%znded. To test thg ac winding, place one test prod on one of the
collector rings and the other test prod on the armature shaft. I the
test lamp glows, the ac winding or a collector ring is grounded. Re-
place a grounded armature with a new one.

TEST LAMP

FOR TESTING FOR OPEN
CIRCUITS AND GROUNDS.

——

USE 3 OR 4 CANDLEPOWER
8ULS. :

——
WITH A 12 VOLT BATTERY
USE A 12 VOLT BULB.
—
\ WITH A 6 VOLT BATTERY
USE A 6 VOLT BULEB.

y S

FIG.45- CONTINUITY TEST LAMP.

ARMATURE OPEN CIRCUIT TEST. - The armature ac winding may be
tested for an open circuit with-

out removal of the armature. Testing the dc winding requires removal
and the use of an armature growler.

To test the ac winding, be sure all brushes are pulled up out of contact,
Use a test lamp set. Place one test prod on each of thg collector rings.
If the test lamp does not glow, the ac winding is open circuited.

To test the dc winding, place the ARMATURE ~
armature in a growler. With the Y \
growler current on, pass a smooth \\,5,
steel strip across the commutator S
segments. Repeat all around the S
commutator. At some point around
the commutator, a spark should
occur as the strip contacts two
adjacent segments. See Fig 46. Ro- & /
tate the armature slightly and re- # / 7 =
peat the test. Continue until a il :

spark is obtained between all ad- .
jacent segments. If no spark is . .

obtained at some point, an open COVV A~\NIM--comnraroe

FIG.46- ARMATURE GROW LER

"

PREPARATION FOR NORMAL OPERATION I

Do not attempt to start or operate the generating set until it has been
properly serviced for operation as recommended in this section, If
extreme ambient temperatures or abnormal operating conditions exist
refer to the separate section on Abnormal Operating Conditions.

LUBRICATION. - Proper viscosity and frequency of oil change are
important factors in the maintenance of gasoline

engines. The use of a good, heavy duty, detergent type of oil in the
engine greatly increases the life of the pistons and piston rings. Use
of this oil is strongly recommended. If a change i8 made to a deter-
gent oil after using a non-detergent type, allow only 1/3 the normal
operating hours before changing oil for the next two change periods.
Change ofl at regular periods thereafter. .

The drain plug should be removed PIPE NIPPLE,

from the oil base and the coupling s 0

and nipple supplied with the plant 5 )- ’
installed in its place. Then insert —/ps covmms -5

the drain plug into the coupling and L

tighten enough to prevent oil leakage. FIG.9- OIL DRAIN ASSEMBLY

Use the correct SAE number oil in the crankcase according to the low-
est ambient témperature to which the generating set will be subjected
during inactive periods. See Fig.10. Use only enough oil in the
engine to bring the ‘level up to the "F'* mark on the oil level indicator.
Overfilling causes foaming in the crankcase and interferes with effic-
ient lubrication. Refill the crankcase with the proper SAE grade of oil
if the level reaches the "'L'" mark on the gauge.

The oil capacity of an oil base is found in raised numbers cast into the
base. In any instances where there isn't any outward indication of the
exact oil capacity, be guided by the oil level indicator.

LOWEST TEMPERATURE SAE

AT THE PLANT NUMBER
Above 90°F. (32°C. ) * No. 50
For Heavy Duty Operation
Between 30°F. & 90°F. . - -No. 30 KEEP CRANKCASE OIL

(-1°C. and 32°C.) AT THIS LEVEL.
NEVER OPERATE ENGINE
Between 0°F. & 30°F. No. 10W WITH Ol BELOW This

(-18°C. and -1°.)

Below 0°F. (-18°C.) No. 5w

FIG.10-OIL GRADE TABLE FIG.11-OIL LEVEL INDICATOR
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The crankcase contains a partial vacuum when the plant is in operation.
Close the oil {ill cap securely to pr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>