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GEN ERAI. lN FORMATION

"‘I‘l’iis instf-uction book contains information for the proper iﬂstall&ttion,
~ operation, and maintenance of your equipment. We suggest that this
‘book be kept handy so that it can be referred to when necessary.

This eguipment is the result of proven eﬁgineering design, highest
guality 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
Cfull senal number of the equipment as shown on the nameplate.  This
information is necessary to identify the eguipment among the many

- basic and spema‘l optional types manufactured.

MANUFACTURER’S WARRANTY

The Manufacturer warrants each product of its manufacture to be
free from defects in material and factory workmanship if properly
installed, serviced and operated under normal conditions aceord-
ing to the Manufacturer’s instructions.

Manufacturer’s obligation under this warranty is limited to cors
recting without charge at its factory any part or parts thereof
which shall be returned to its factory or one of its Authorized
Service Stations, transportation charges prepaid, within ninety
(90) days after bemg put into service by the original user, and
which 'upon examination shall disclose to the Manufacturer’s sat-
isfaction to have been originally defective. Correction of such. de-
fects by repair to, or supplying of replacements for defective parts,
shall constitute fulfillment of all obligations to original user.

This warranty shall not apply to any of the Manufacturer’s prod»
. ucts which must be replaced because of normal wear, which have
been subject to misuse, negligence or accident or which shall have
been 1e})aued or altered outside of the Manufacturer’s factorv un-
less authorized by the Manufacturer. :

Manufacturer shall not be liable for loss, damage or e:apense
directly or indirectly from the use of its product or from any other,
~cause, The Manufacturer makes no warranty whatsoever with re-
“-spect to:component parts which are warrarited separately ‘by thelr,‘

respective manufacturers,

The- above warranty supersedes and is in liew of all other war-
ranties, expressed or implied, and no person, agent or dealer is
authorized to- give any warranties on behalf of the Manufacturer.
‘nor to assume for the Mannfacturer any other liability in connec-
tion with any of its products unless made in writing and sxgned

by an ofﬁcu of the Mamifacturer,
i'
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PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

The engine of your generatmg plant. makes as many revolutlons in one hour, as. the A '

-average automobﬂe engine does when the car travels a distance.of 41 miles.

" 100 running hours’ txme on a generating plant engine is eqmvalent in. total RPM'
to apprommately 4100 runnmg mxles on an automobile. : :

However, do not conclude that the wear on the generatmg 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 engmes
Given the proper care and periodic servicing the generating plant engine will :
-.continue to give many more hours of efficient service than an automobile engme

wﬂl aiter havmg been run the equivalent number of runmng mﬂes

Compare the running time of your generating plant engine with the mumber of miles
traveled by an automobile.  ‘The oil in an auto. i§ checked every one or twg 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’ 011 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 condmons

About every 5,000 to 10, 000 miles (120 to-250 hours}, servzces have to be performed
_ onan auto, such as checking ignition points, replacing spark plugs, condensers, etc.
Similarly on your generating plant engine, these same services have to be performed
permchcauy except the change period is reckoned in hours. = 10, 000 mﬂes on an auto
is equivalent to about 250 mnmng hours on your plant. engme o

‘I‘o arrive at an approximate figure.of comparahve generatmg plant mnnmg hours as
against automobile engine running miles, multiply the total number of runnmg hours ‘
by 41 to find the equivalent of running miles on an automobile: ‘

. Your generatmg plant engme can "take it" and will give many hours of eiﬁment
performance provided 1t is serwced regularly . .

Below'is a chart showing the. companson between a generatmg plant engme runmng
hours and an automoblle runmng miles.

 GENERATING PLANT AUTOMOBILE 'GENERATING PLANT AU'I’OMOBILE

RUNNING HOURS . RUNNING MILES | RUNNING HOURS ~ RUNNING MILES
o (Ttmn amies || 30 Hrs. - 1,230 Miles
DAILY ' 4 Hrs. 164 * - | MONTHLY 120 " 4,920 "
AVERAGE 6 ™.~ 246 » ' || AVERAGE 180 " 7,380 " -

s s 20 0840

_— o ] 7 w o egmw o ‘ 365 " 14 965 " :

- WEEKLY 28 " 1,148 - | YEARLY ' 1,460 » 50,860 %
AVERAGE42 " ‘1,722 " . |l AVERAGE 2,180 oy 89,7907
; JUCE coozaee e 0 12820 " 119,720

: NOTE Electrm generating plants do nat operate economlcally when used te . . R
: power electric refrigerators and will add.from 4 to ‘8 operatmg hours per o
day in sddmon to the regular hghting Ioad e et

v
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DESCRIPTION. - 1

INTRODUCTORY

The ONAN DRN 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 condmon and that each plant will produce its rated oufput.

The manual contams instructions on mstalhng, operating, servicmg,
adjusting, and repauring your plant. Read all instructions carefully.
Correct mstallanon, operation; and servicing are important in assuring

long life operation. Disregarding these instructions may lead to unnec-
. essary rouble and expense
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2 DESCRIPTION
INTRODUCTORY (Continued)

g Siandard models of the alternating current plants are covered in this
‘manual. Where standard model differences in connecting, installing-and
) servmmg occur, they will be treated separateiy .

This mstructmn manual is supphed Wlth all generatmg plants of the :
DRN seriés. Instructions apply specifically to the standard alternating
current models. Some special installation or operatmg conditions may-
_require the operator 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 recommenda-
tions as given in this book, the operator should have no difficulty in
making a good installation and in properly operating the generating plant.

- I the special difference is electrical, refer to the special wiring diagram

for that plant rather than the wzrmg d1agrams shown in the rear of this
manual., : o ,

DETAILS

- “The engine is a 4 cycle; opposed two cylinder; 3-1/2 inch bore; 3-1/2
inch stroke; air cooled (Vacu-Flo type); fulldiesel engine '

~ The ‘main and connectmg rod bearings are pressure lubricated. Speed
- is governor controlled. The fuel system has a primary fuel filter, a

" transfer pump, a cartridge type- secondary fuel filter and a distributing

~ type injection pump. The circulated air is discharged through a single
- duet. To aid starting, induction air heaters and glow plugs are used

. The generator is of the four pole type, self-excited, saturated field, in-
herentlj;sr regulated, revolving armature type, direct connected to the

~engine. Generator output rating ranges from 5 to 6 KW at unity power
factor, depending on. the voltage. and speed characterxstlcs of the model
in questlon . : .

The mounted control box contams the necessary operating controls and
instruments. Remote control switches and automatic controls for
starung and stoppmg may be connected

‘Plants of the -alternating current type must be operated whenever alter-
nating current is used. A small auxiliary load may be taken from the
starting’ battery for short permds of tlme whlle the plant is idle.

The main dﬁference between the 50 cycle plant and the 60 cycle plant is
“in the current frequency. Most electrlcal -appliances can be used on
either frequency but it is advisable to check appliances for use with 50
" ¢ycle plants before purchasmg to assure that' they are adaptable to the:
irequency of the current

IS



DESCRIPTION ‘ 3

SPECIAL ACCESSORIES
‘The following accessories are -available.

B 55 GALLON UNDERGROUND FUEL TANK AND FITTINGS. - Under-
- writers

_.approved tanks of heavy-gauge steel complete with fill and vent plpes
and other necessary fittings. Spec1fy Part Number 415K3

. FUEL LINES AND FITTINGS - 25 feet of 5/16" copper tubing complete
with fittings. Specxfy Kit Number
L 415K7 (2 kits :requ;tred)

| PRIMING KIT. - Designed for cold weather starting. Easﬂy installed.

Simple to operate. . Incoyporates.using a special ethyl-::\,h_

‘Vether starting ﬂu1d in. ca.psule form:by atomizing the fluid mto the en~ .
: gme induction system.

QIL LEVEL REGULATOR - This regulator is gravity operated and
‘ float controlled. It serves to maintain

" the Iubncatmg oil level in the cra.nkcase at proper level during periods

of unattended operation, .

E@EEE’) I?@EE.

DIRTY FUEL IS ONE OF THE

MAJOR CAUSES OF PLANT
~ FAILURE.

REMEMBER-EVEN A TINY PARTICLE

_OF DIRT IN THE INJECTION SYSTEM
- MAY STOP_YOUR PLANT !




ﬁVO!D BATTERY FAII..URE-l

CQNTINUOUS OPERAT;ION A"I‘ HIGZH CHARGE RATE
‘WHEN ‘IHE 'BATTERY I8 FULLY CHARGED MAY
SHORTEN THE BATTERY LIFE'

‘ THTE BATTERY ITNTERNAL RESISTANCE INCREASES

AS T}IE BATTERY REACHES A FULLY C‘HARGED
| commmom CA‘USING A DESIRABLZE TA'PERING
| OFF CHARGE RATE. HOWEVER, THE BATTERY

| SPECIFIC. GRAVITY MUST BE CHECKED FRE-| -

| QUENTLY DURING OPERATION AT HIGH CHARGE

RATE,

' TIE["E PLA‘NT MAY BE OPERATED AT LOW CHARGE

| RaTE ‘WITHOU:I‘ LDAMAGING A FULLY CHARGED‘

BATTERY

) ,(,’:15‘,_4 -



INSTALLATION - 5

GENERAL. - Proper installation of the diesel powered electric gener-
-ating. plant is essential for satlsfactory performance

The followmg 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 1nstallat10n that conditions permlt '

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 w1thout much voltage loss between the .
- plant and the ‘point-of-service.

The: enclosure should be clean, dry, well ventﬂated 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 3-5/8 x 10
inch outlet at the front end of the plant. The outlet usually faces hori-
zontaly left, but can be rotated in steps of 45 degrees to right or left

o ,llmited only by the floor.

' 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. Automatically operated louvers
in the room are desirable. 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
tests under high temperature conditions indicate satisfactory cooling
using 35 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 mimmlzed If a louver or screen

" 'is required at the duct outlet, increase the size of the duct at the outlet
~orinstall the screen diagonally to attain a net open area egual to or
greater than the duct area , , .

- Locate the compartment air. inlet openmg where most convenient. This
air inlet openmg should be large enough so that air pressure inside the
compartment is equal to air pressure outside the compartment. The



8 . INSTALLATION

" exact size of the air inlet opening, as necessary for adequate cooling,
“is dependent upon several possible variable conditions peculiar to the
-installation in question. The smiplest 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 thermo-—

. meter in the air stream near the cylinder head and again at the air out-
~ ‘let scroll. Subtract the air-in temperature from the air-out tempera--

ture to determine the temperature rise. 1If the air temperature Tise
. does not exceed the desired higher temperature given in the table Jor the
" respective 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 xise. 1f operation of the plant'i in.a normally
. heated Toom tends to drop the room: temperature due to the rapid dls—
-charge of air, it may be permissible to install an adjustable register in.
the outlet ﬂuc:t 1o perm:t ::recuculat:zon of some of the air heated by :the
engine. S ‘ SR

' “The temperature rise limit given inthe table is a %gbai 1o strive for and
‘Teasonable 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 temperatu:re
i :mse. Speeﬂs above 1800 rpm will increase the temperature .rise g1ven

e Ta"ble of ”Deszred Nommal Ailr Temperature Rmes at Gwen Loads -

Conmmous Qpera’non At - Rme wrth ‘750?5‘ Arr-ln Rlse w1th 1100F Air-In

- Full RatedLoad ...... . -43. 16 500F. .48 t0 55OF. o

~ 3/4RatedLoad ....... “.3’? t0430F. - 411to48°F.
1/2Rated Load ....... - 32t037°F. " 3510 410F
Liess than 1/2 Rated Load. 2‘7 to 320F. ,' : 30 to 3501“.' A

MOUNTING THE PLANT - Prov:de a permanent mounnng base of ﬁm— :
- ‘ ber concrete or structural steel. The hase

- cmamsszcn
-SQUARE NUT

- LOCK WASHER.
FLAT WASHER

——MOUNTING RUBBER
—~ SPACER BUSHING

—— BLIGNMENT CUP
— .moumme»nue‘nt

T FLATWASHER

_FIG. 1- MOUNTING CUSHIONS

v
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-8 - INSTALLATION

should be a nominal 12 inches or more high and loca.ted 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 short upper and long lower rubber cushions help
isolate plant vibrations. The metal spacer bushing prevents compress-
ing the cushions when the nut is securely tightened. The alignment

cup installed between the plant and the lower cushlon centers the mount o

to prevent metal to metal contact.

Mountmg hole centers in the plant base are 17 x 18 3/4 mches. Use

. four 3/8 inch diameter mounting bolts of the proper length so that 2- '7/8

inches extend above the mounting surface to pass through the plant

‘mountmg cushmns, as ﬂlustrated

EXHAUST LINE. - Pipe all exhaust gases out of doors. Use flexible ¢

tubing next to the plant 1-1/4" iron pipe size out-

let to absorb vibrations. Use 1-1/4" iron pipe for the first 10 feet in-

creasing the pipe size one size for each additional 10 feet used. The
exhaust line should always 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 there is danger of personnel contact with the exhaust line,
shield or cover with a suitable insulating material. If the muffler is

~ to be installed outside the enclosure. provide a suitable rain cap whxch
- does not restnct the flow of exhaust gases from the plant.

AL H SINGLE THIMBLE DIAMETER ‘2”
_ LARGER OR DOUBLE

¥ VENTILATED TH!MBLE

R DIAMETER 6" LARGER
THAN EXHAUST LINE

" EXHAUST LINE PASSING THROUQH
Ii. WALL OR PARTITION )

IF EXHAUST LINE MUST BE-PITCHED UPWARD
1 CONSTRUCT A TRAP OF PIPE FITTINGS AT
“ O!NT OF RISE

[[Avom SHARP BENDS]}

tJoRAIN CONDENSATION TRAP
. B PERIODICAI.LY

FIG 3 EXHAUST INSTALLATION

 If the exhaust line must be pxtched upward at any point construct a con—
~ densation trap of suitable plpe ﬁttmgs and mstall it at the pomt the up-
- ward pxtch begms B ‘ o ‘ .

",FUEL TANK. - The fuel ta.nk supphed w1th the plant should be mstalled
v * 80 that the bottom of the tank is not more than 9 fee‘c

Oy



INSTALLATION ‘ 9
below the transfer pump inlet. This,distance also aipplies 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 uséd, bé 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. - : ' - g

: FUEL LINES - Two flexible fuel lines are suplﬁlied vkith,each unit, one
: ‘ for the suction line and the other for the return line.

INJECTION
“NOZZLE-T"

o INJECTION
SMINJECTION PUMP
: NOZZLE

A527 :

 FIG. 4 - FUEL SYSTEM

Use as few as possible‘joints;” valves; etc. in:the suction line to limit
possible entrance of air. Fuel-tight valves may not be air-tight. DO
NOT use thread compound on fuel system connections because a loose
. particle may cause injection failure. Flush the suction line clean be- -
. fore connecting to the plant. If a fitting cannot be sufficiently tightened,

~ install a new one. . . R IR

~ Install the flexible fuel lines between the plant and the fuel tank. If longer -

lines are required, "solid lines may be used from the tank to a point near

‘the plant. The suction line runs {rom the fuel tank outlet to the fitting

. on the primary fuel filter.. The return fuel line runs from the fitting on
the number 2 cylinder nozzle to the top of the fuel tank.




10 INSTALLATION

CONNECTING THE STARTING BATTERIES (AC PLANTS) - A well

' “.charged
12 volt battery with a minimum of about 120 ampere hour rating is re-
,qulred for starting under favorable conditions. At temperature below
70° F. more ba.ttery amperes is recommended. ' : ' _—

‘ Prowde for free circulation of air around the battery Apply petroleum :
jelly on battery posts to reduce corrosion. Spread the cable ferminal =~
-rather than hammer it onto the battery post! Cables ‘must make full
contact on battery posts to avmd voltage loss.

If two 6 volt batterxes are to be connected in series to produce 12 volts,
~connect the battery jumper cable from the negatwe (=) post of one bat-
- tery to the positive (+) post of the second battery

As illustrated and as shown on the wiring diagram,  connect the battery
positive (+) to the terminal on the starter, then connect the battery
negative {(—) to GROUND on the plant

- CAUTION: Do not POSITIVE ground the battery or a
v dead short will burn up the charge circuit
~as the generator has negat:ve polantyH

2

STARTING H4OTOR -
ELay . FLYWHEEL; ;

SNGx

SATTERY

SOLENO!D

AIR CLEANER -+

2 BATTERY POSITIVE CABL
- CCONNECT THIS CABLE FIRST)

FIG. 5- CONNECTING THE STARTING BATTERY



INSTALLATION ' o1

A WIRING - Use sufficiently large insulated wire to connect the load to -

: -~ the generator load terminals at the plant. ‘The wire size

. will depend largely on the distance and permissible voltage drop between
~the plant and the load and the amount and kind of load. Consult a com~
petent electrician. Check national and local codes before installing.

Install a circuit breaker or a fused main switch in the load circuit near -

‘the plant. Where connections are made by joining two wires always be
- sure to tap'ei or otherwise insulate, -each connection thoroughly..

: Refer to the w:rmg diagram for electmcal connections.

GENERATOR OUTPUT
s JERMINALS

W/:?ES’ TOLOAD orR
ANCH

TO BRA
crecu! 7
BB, —
. : MAIN LINE FUSED SWITCH ‘
DUIT FROM PLANT
V QR CIRCUIT BREAKER FUSES OB C/R- 7

CUIT BREAKER
FIG. 6 - TYPICAL WIRING

CONNECTING THE LOAD (AC PLANTS). - Load wires should enter the

knock-out hole in the cover -

for the AC output terminals at the rear of the control box. Each "hot"
(un-grounded) generator output lead is connected to a feed thru conden-
ser. . The opposite end of this suppression condenser extends through
the rear of the control box and is the terminal to which a ""hot" (black)
~ load wire must be connected. Connect the neutral load wire (white) to

- the grounded output terminal (the generator grounded lead is connected -
" to the other end of this stud or screw). Instal-

lation of terminals on the load wires will e Ty
facilitate good connections. . The output ter-. =

minals are marked M1, "M2",. etc., to agree | -
- with the same markings on the generator 1eads T TNy
' / / Gemsra;‘o»-
: Select the folloWing instructions bfop load dis- | .- round o
-tribution which agrees with the electrical

“and on the wiring diagram.
characteristics of the plant in question. 6efze»fafor"

Wherever practicable, balance the load -

- between the separate circuits of the same. - - e  Load Wire - ,:
| FIG. 7 - LOAD TERMINALS -

type current

1 PHASE 2 WIRE PLANT - ""M2" terminal is grounded. The full
plant ratmg as appears on the name--
plate is avaﬂable on circuit M1, M2. ;
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12 INSTALLATION

. LOAD
TERMINALS

FIG. 8 - 1 PHASE, 3 WIRE LOAD CONNECTIONS :

1 PHASE, 3 WIRE PLANT - "M2" terminal is grounded. Both
: 120 volt current and 240 volt current
are obta;nable. o o " :

Two 120 volt circuits are available. One circuit across "M1" and,"Mz"‘, v
_ the other across "M2" and "M3". The load on each circuit should not
“be more than 1/2 the rated capacity of -the plant. ,

One 240 volt circuit is avaiiable. This circﬁit: is across "M1" and "M3".
- Terminal "M2" (ground) is not used with the 240 volt circuit. If only 240
volt current is used, the full rated capacity of the plant is available.»

Both 120 volt current and 240 volt current may be used at the same time.
- However,. the total load on all circuits should not exceed the plant capac-
ity. (For example: A total of 3000 watts is available on each 120 volt
circuit of a 6000 watt, single phase, three wire plant. I 1000 watts of
current is used from each 120 volt circuit, only 4000 watts of 240 volt
current can be used at the same timeé. If 3000 watts of 240 volt current .
is used, only 1500 watts of 120 volt current is available on each 120 volt -
“circuit. ) To determine the current available on each 120 volt circuit
~when the 240 volt load is known, subtract the 240 volt load ;from the plant
rated capamty and divide the remamder by two ‘ .

C. 3 PHASE 3 WIRE PLANT. - None of the termmals are grounded
Both 240 volt, three phase and 240
volt smgle phase current are obtamable '

For a 3 phase, 3 W1re cn'cmt connect one load wire ‘to each of the three
load terminals, "M1", "M2" and "M3". H only 3 phase current is used,
the full rated capamty of the generator may be used. To reversethe

direction of rotation of the: connected load, reverse any two terminal
; connectmns ‘ :

Three 240 volt, smgle phaSe c1rcu1ts may be obtamed by connectmg
~ the twe load wires of each circuit to any two terminals. It is not advxsable

re
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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 unbal- .
ancing the generator. The load on any one of the three single phase cir-
cuits must not be more than 1/3 the rated capacity of the plant. -~

I both three phase and single phase current are used at the same tune,
~ determine the current available on each single phase circuit as follows:

- Subtract the 3 phase load from the plant rated capacity and divide the
‘remainder Dby three.

LOAD
TERMINALS |

240V-1é

FIG. 9~ 3 PHASE 3 WIRE LOAD CONNECTIONS

D. 3 PHASE, 4 WIRE PLANT. - "MO'" terminal is grounded. Termmals
. ?!Ml!' HM2" and \|M3n are Hhotn :

The four wire plant produces single phase current of one voltage, andk, -
three phase current of a different voltage. As indicated on the plant

- nameplate, the single phase current is the lower voltage, and the three '

phase current is the higher voltage

" For a 3 phase, 3 wire circuit, connect one load wire to each of the three ‘
ungrounded load terminals, ”Ml" "M2" and "M3". Terminal "MO0" is
not used. To reverse the dlrectmn of rotation of the connected load,
reverse any two terminal connections. If only 3 phase current is used
the full rated capamty of the generator may be used.

‘ L.OAD
TERMINALS

FIG. 10 - 3 PHASE, 4 WIRE LOAD CONNECTIONS
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w INSTALLATION _

- Three single. phase c1rcu1ts ‘may be obtained by connectmg the neutral
(white) load wire to the plant "MO" (ground) terminal and the ""hot" (blac‘k)y
load wire to any one of the three ""hot" plant terminals ("M1" or "M2"
"~ or."M3"). Up to one third the rated capacity of the generator is avail- .

: able on each smgle phase c1rcu1t, if-no 3 phase load 1s connected

It both smgle phase and three phase current is used at the same nme,
use care not to over-load any one of the smgle phase c1rcu1ts Subtract -
the amount of the three phase load from the rated capacity of the gen- -
erator. Then, divide the remainder by three to determine the amount

- of smgle phase load which may be connected to any smgle phase c1rcu1t

: GROUNDING ALL PLANTS - If grounding is called for in local elec-
~ trical codes, or if radio interference
necess1tates 1t prov1de 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
penetrate 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 termanal , A

The mstallatlon must be mechamcally secure, and must have low resis- |
tance electrically. Comply with national and lo‘cal electrlcal codes.

T GROUNDINGROD.
.. SBHOULDBEAS -~ S
: CLOSE TO PLANT Ly
"AS PRACT CAL.

GROUNDING TERMINAL .
s ON P!_A‘NT’ PR

ATTACH GRouNeme w
U IWIRE TO ROD" WITH . © . :
oA VED TYPE~ . -
e NA%PRSLESPY B DR!VE ROD
P INTO MOIST
L EARTH

| FIG.11- PLANT GROUNDING
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CHECKING NEUTRAL BRUSH RIG POSITION. - Witness marks show

the neutral brush rig
position as ad]usted 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.

' REMOTE CONTROL CONNECTIONS ('AC PLANTS ONLY). - One or

more re-
mote control start-stop statmns may be mstalled at various points. The
wire length from the plant to the switch determines the wire size nec-
essary. Use No. 18 wire up to 85 ft., No. 16 wire up to 135 ft., No.14
- wire up to 215 ft. and No. 12 wire up to 350 ft.

A small four place terminal block is mounted in the control box. To
provide for remote control of starting and stopping, connect the START-
STOP remote switch to this terminal block.

Connect the switch common (center) terminal to the No. 1 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. The plant B+
terminal is used only with line transfer equipment. If additional remote
switches are installed, they must be connected in a parallel circuit.

il L]
A" g —
& ’\/T <53
o REMOTE CONTROL +
A TERMINAL BLOCK
o & AT PLANT
N\ MOMENTARY CONTACT

SWITCH

FIG.12 - REMOTE START-STOP STATIONS
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: ‘HIGH AIR TEMPERATURE CUT- -OFF SWITCH

inside the air shutter duct ahead of the shutter.

- A thermostatic safe- -
ty switch is. mounted,
1f the discharged air =

- temperature reaches 200° F. the thermostatic switch contacts will

. close and automatically stop the plant.

The switch wﬂl open and per~

”mxt operation agam ‘when the temperature drops to 160° F.

: R ,NO'I‘E pii 1he the:rmostahc sw:tch has Stopped ihe umt, provxde
- for more cool air to enter the unit and check for shuttér open-
ing failure, The unit cannot be started untﬂ the sw:d:ch has re-

‘set itself.

M~

and servicing at proper

innie— meter. Specﬁy plant

}model with 1nqu1ry?

 RUNNING TIME METER

~ To «"iat‘:;iliﬁate e hra‘;n_gin:g 0il ‘ -

inte rvals \;'i:n sta 11 a runniing :

) B N
RURNING . TIME METER

“orac |[60DG8 HOURS:




PREPARATION - mo

- RECOMMENDED FUEL. - No. 2 Furnace Oil. Premium diesel fuels
_ . o not required.
- Alternates ........... No. 1 Furnace Oil, (dlstlllate and range oﬁ)
o and kerosene may be used but one quart (U.
8. Measure) of SAF No. 30 lubricating oil

o fshould be added to each 25 gallons of such fuel to prov1de lubrication for .
- 'iuel :mjectmn eqmpment V

s SPECIFICATIONS - (Specmcatmns may be changed w1thout notme)

 GRAVITY (Minimum) A.P. 1. ...oovvnrn... e 30
VISCOSITY (Saybolt Universal. at ;1000F 9 IS 30.5 to 45 Seconds
CETANE NUMBER ......c..unn R e 43 Minimum
. BULPHUR (by weight) ...... G s 1% Maximum -
. .CONRADSON:CARBON (10% Bottoms) ... .. weees 0.15% Maximum
- FLASH POINT .....iue.civen, 130°F Mzmmum or legal Mlmmum
‘WATER AND SEDIMENT (by volum € ‘.. SRR " None

: POIm POINT - . ... Miust be 10° lower than minimum temperature
o at which fuel oil is to be used ;

Use fuel wnh Jow sulphur content to minimize rmg stlckmg and bearing
- eorrosion, Keep fuel supplies in clean containers and adequately pro-

- tected from rain, snow and dirt. KEEP THE FUEL SYSTEM CLEAN.
.+ 1If removal of any part becomes necessary, wrap it in clean paper, never
- -in cioth or Wa.ste. Use clean. diesel fuel for cleanmg parts.

- RECOMMENDED OIL. - Use detergent lubricating oils classified by the .

.~ American Petroleum Institute as Service "DG",

. OT,-as marketed by most manufacturers, "MS/DG". ' I sulphur content

- - of fuel is higher ‘than recommended maximum, use Service ""DS" lubn-
'~jycat1ng 011 (or semes I]I having more detergent and ether add.mves)

"'V:l.‘Use SAE No 30 grade (vmcosny) 011 in the crankcase, and air cleaner,

| ~as mstructed under Periodic Service. - Multiviscosity - oils, as SW-20
or ‘10W—3O are not recommended, especially at higher temperatures,

. astheoil consumptmn increases- greatly ‘At low'temperature where -
cold starting may be’ difficult and high oil consumption is not a factor,

- 'the use-of mu1t1v1sc051ty oil may be justified. 'CAUTION: DO NOT
'+ START ENGINE UNTIL- CRANKCASE IS FILLED CHECK OIL LEVEL
INDICATOR ‘BEFORE STARTING ENGINE

OIL CAPACITIES - Crankcase (Includes Fllter) -6 quarts U.S.Measure
Oil Filter ==-===r--mw-ec--- 1 pint U.S. Measure _
- Air Cleaner -m-ee==w- Fill to leyel indicated.
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B “pREPARAnON FOR STARTING. fo11 the fuel tank with clean fuel.

N ALWAYS REPLACE CAP
TIGHTLY,OR DIL LEAK-
AGE MAY OCCUR.

Fill the crankcase with fﬁ‘f‘quartf;sf_‘ : U.‘
8. Measure) of the recommendé :
-viscosity and service grade of ]

ricating oil. This includes oil £

CAP AMDOIL. LEVEL
INDICATRR

-cold temperature operation, ds
put the oil into the crankcase
- Just: before startmg

'NOTE: SAE No. 10W oil :may be
S - msed at temperatures be- ‘
low 400,}?2 See Cold Temperatures -
1underAbnormal Operatmg Condi- FIG 13 - OIL LEVEL
nons secnon , , _ INDICATOR V

CA“UTION BE SURE TO REPLACE OIL FILL CAP SECURELY
o " OR AIR LEAKAGE AT THIS POINT MAY REDUCE

CRANKCASE VACUUM, RESULTING IN OIL LEAKAGE AT THE

-OIL SEALS, OR OIL CARRY OVER PAST THE BREATHER.

. ‘Open ‘f.he TOOm AT mlet ventilator, except as necessary to control the )
air-flow for cold temperatnre ope'ratmn

)See ‘that the main 11ne sw;tch or c1rcmt breaker is'in the OFF posmon

o Lubrlcate the £OVernor 1mkage ball joint with powdered graphite. “Place '
0@ drop of SAE No.: 30 oil on 'the O’ther governor l:mkage Jomts :

o 'Open ﬂme juel shutoﬂ *valve at the fuel tank

AIR CL’EANER Fill the air cleaner cup to the 1eve1 :mf:hcated Wlth o
- 0il of the same SAE No. -as used in the-engine crank-
‘ Acase, except as noted for cold t mperature operatmn DO NOT- OVERn
FILL. The excess oil will be drawn into the combustion chamber by
‘the air stream and. may result in serious: aamage éue to too heavy a-
' charge in-the ‘combustion chamber causing the engme to "‘run~ away“ ‘
(Exceed ;Lts mammum aaie operatmg speed) : v

I}
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BLEED FUEL SYSTEM. -~ Before starting a new engine, an engine that
‘has been idle for a long period of time or an
engme that has run out of fuel, it 1s necessary to bleed the fuel system.

‘Remove the bleed plug (small screw) from the top of the fuel filter.
Then work the primer lever on the transfer pump until fuel fills the -
filter. Allow fuel to flow freely at the opening until there are no air
bubbles in evidence. Replace the bleed plug on the fuel filter. See the
illustration BLEEDING THE FUEL SYSTEM. .

NOTE: ¥ the cam is on the high side the transfer pump will not oper-
ate. To correct, turn the crankshaft over one complete revolution.
- Leave the primer lever at the down position when through priming the
fuel system. The pump will not operate with the lever at up position.

~+REMOVE BLEED PLUG
. FROM TOP OF FUEL
/'\\ - . FILTER

. ~ ’ﬁ
o T
FILL FILTER —p_—"¢

—# ALLOW FUEL TO FLOW FROM
- BLEEDER HOLE UNTIL NO
_ AIR BUBBLES APPEAR.

FIG. 14 - BLEEDING, THE FUEL SYSTEM. -
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- Important!

. 74&#@@ GIVE THESE NUMBERS

WHEN QRDE‘R ING REPAIR PARTS OR
’RTEQUESTI NG SERVICE INFORMA’HDN :

FORYOUR-UNIT! ,
: wa'xn: IN NUMBERS SHOWN ON PLANT NAMEPLATE

' MODEL & SPEC. NO, SERIAL NO,

h2LG

E » Injec'non ;on*mps are "n:ghl"y precision bulli - Close' :
fits must hold high :p:re’ssnre‘

: Fuel supphed to “the i‘njection *pnmp must be clean‘?

‘Avozd tampermg wrth mgeciaon pump umnecessarily "f

Y Beioz‘e disassembling, clean your hands,. then dip.
.. "hands in clean diesel fuel to avoxd corrosion of’
: ,lapped git parts’ :

“';}Consuli your. dealer for latest exchange service ‘
or repair 1n10rm3t10n‘
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STARTING THE PLANT

GENERAL. - These starting instructions apply to starting at tempera-
: tures of 500F. and above. Instructions for starting at

lower temperatures are given under Abnormal Operating Conditions

section..Beg‘in Spec C, -a line transfer control gives su'itable operation.

. Check the entire installation to see that all connectmns and prepara-
tion have been made. :

PRE-HEAT - Hold the air heater switch at "ON" position up to two
' mmutes if necessary.

CRANK - Throw the momentary contact switch to START position and
hold there until the engine is running fast -enough to build up .

o ,generator voltage. The engine will stop if the start switch'is released .

too soon as current to the governor will be cut off. The engine cranks
' agamst compressmn and starts on’ compressmn ' : ‘

"‘A sharp fuel- knock dur:mg start;mg is normal but should d1m1n1sh as A
" “operating temperature is reached. If fuel knock continues, adjust the

" mozzle opening pressure as instructed under Adjustments section. At

cold ambient temperatures, control ventﬂatxon so that operatmg tem-
‘ perature is not delayed.

~RESET BuTTON
/-- START~STOP SWITCH

1 HI~LO CHARGE RATE SWITCH

A EA:R»H;NEQ SWITCH

FIG. 15 - CONTROL PANEL

, iGENERAL FALSE START -‘Begm Spec C units; push the reset svutch :
- after an automatic shut-down.  If the engine
fails. to flre w1thm about 1 minute,  release the start switch. and check
the fuel system. If the engine still fails to fire, check for pre-heat cir-
cuit failure, and check governor operation. The air heaters and glow . -
plugs heat only when cranking or pre-heating. The governor spring
solenoid plunger should pull all-the-way in for starting and running.
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If the engme fires but falls to keep running, or runs rough, bleed the

~ fuel system to remove all air. If there is air in the system, check the
suction line for air leaks. Normally the injection pump will dispose of
air in the fuel through its continuous-bleed line.

If nozzle or 1n3ect10n pump fa1ls, install a new part smce a spec1al1zed

 ‘repair 1s required. Avmd trouble by keeping fuel clean

If cranking fails, check for a dlscharged battery and loose conn.ection's.v '

For other causes refer to the Troubles And Remedies section )

POINTS TO CHECK AFTER STARTING THE PLANT

ijIL PRESSURE - The pressure reading’ on the gauge should be 20 to
40 pounds at normal operating temperature. The

. reading will be higher with a eold engine. If pressure drops below -

20 pounids, stop the plant at once and determine the cause. Correct the

trouble before restarting the plant. Check first, for a faulty gauge.

The oil pressure switch will automatically stop the plant when the 011

pressure fails. The switch does not protect against a diminishing or

LOW oil supply. ‘ : «

BATTERY CHARGING RATE (AC PLANTS). - A two way switch per-

mits the selection of’ two
charging rates, a hlgh rate of 5 amps, and low rate of 1 to 2 amps. Use
the high rate if the battery condition is down or the plant is to be run for
only a short period of time. Use the low rate if the battery condition 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 t1mes The battery

_ needs recharging if the specific gravity reading is 1. 200 or lower. Keep
“the level of the fluid in the battery above the separators at all times.

. Fill each cell with clean distilled water to a point 3/8 of an inch above
‘ the separators or as othermse spemﬁed by the battery manufacturer.

: ENGINE SPEED - Eng'me speed was set at the factory. Adjust only
L when necessary Refer to Ad]ustment section.

BLACK SMOKY EXHAUST - Black smoke coming from the exhaust at

' " less than rated generator capacity indicates

- ,faulty cembustlon probably due to loss.of compression or faulty injec~
tion. Continued operation under this condition may result in stuck rings,

blow-by at the rings, or prémature blackening of the crankcase oil from

carbon Refer to Troubles And Remedles sectmn

Black: smoky exhaust isa normal condltlon w1th an overloaded generator
Remedy thls condition by reducmg the load.
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 ENGINE RACES. - Remedy the cause of too much {fuel being m]ected in-
to the combustion chamber. Reduce speed or stop
the engme at once to avoid damage. Use quickest method to reduce
speed, temporarily apply overload or close throttle enough by holding
governor arm or link, or injection pump throttle lever.

‘See that governor linkage and levers are secure. See that governor

_solenoid plunger is not jammed. If governor is not at fault, test run
with air cleaner oil cup removed and with breather hose disconnected to
determine if oil carry over is the cause. See that air cleaner oil cup is
not filled above oil level bead. Service crankcase breather valve and

" see that oil fill cap is air txght and that no other air leak destroys crank-
case vacuum.. ,

: VALV:E ‘CLEARANCE. - Check the valve clearance-at the end of the -

« ' first 50 hours of running time.  Check only as
needed thereafter. Refer to TABLE OF CLEARANCES under Main-
‘tenance And Repaxr section. ‘

STOPPING THE PLANT

OPERATION CAUTION!

CARBON DEPOSITS IN THE EXHAUST SYSTEM MAY
OCCUR IN ENGINES CONSISTENTLY OPERATED AT
‘ VERY LIGHT T.OAD!
The recommended remedy is to apply a dummy load consisting
of lights or heating elements to create a total load greater than
1/2 the rated generator capacity. An alternate recommendation |
is to operate the plant at full load for about 5 minutes ]uSt before
‘stopping.
If at least 1/2 rated capacity was being usec from the plant re-
duce the AC load and let the plant run for a few minutes at no
11oad to allow the engine time to cool gradually before stopping.

Throw the Start-Stop switch to STOP position. This de-energizes
the governor spring solenoid, the spring relaxes and the governor arm’
, moves to stop posmon, shuttmg off the fuel supply

If for any reason the plant will not stop when the Start- StOp smtch is
thrown to STOP position, stop the plant by pullmg the governor arm to
stop posmon by hand : '
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. CONTROLS AND THEIR FUNCTIONS (AC PLANTS)

GENERAL. - An understandmg of the purpose and function of each con~

' trol component, as explained here, is beneficial for locat-
ing and correcting troubles that might occur. Trace the circuits on the
ermg diagram as you read :

‘ STARTING PILOT RELAY. - - This relay operates only while the start

: ' switch is at start position. On Spec A and
Bpec’B umts’ it closes the circuit of the governor solenoid relay.. the

manifold heater and glow plug relay, and built-in start solenoid pilot
relay. Beginning with Spec C units, it closes the circuit of the separate

“start solenoid pilot relay and the stop relay. These relays operate on

" battery current. The starting pilot relay assures positive action of the -
other relays, espec;\any during remote starting. ’

- GOVERNOR SOLENOID RELAY (Specs A and B). - - This relay completes.
the circuit to ener-

- gize the governor solenfnd This pulls the governor spring, the throttle
- opens and fuel is supplied to the cylinders. The start switch must be
‘held closéd until the generater voltage builds up enough to continue hold-
ing the governor solenoid.

MANIFOLD HEATER AND GLOW PLUG RELAY - This relay operates
to complete the
heating circuit. The manifold heaters warm the mtake air stream to
~aid starting. Glow plugs. installed one in each cylinder head. help to
_ignite the fuel in the combustion chamber during the starting period.
This relay operates whenever the start switch is at START position or
the heater switch is at ON position. Begin Spec C umts, the 3umper
must be in place between terminals H and 3. ‘

START SOL’ENO]D - This solenoid feeds battery current to the starter
for cranking.

LATCH}NG STOP RELAY (Begm Spec C) - When any safety switch'

operates, the latching stop
‘relay becomes energmed This breaks the circuit to the governor so0l-
enoid. ‘This also energizes its coil to electrically latch-in the latching
- stop “relay "To reset this relay, push the reset sv.rltch

RESET SW’ITCH (Begm Spec C). - This sw1tch serves to break the cir-.
" . cuit to the latch relay coil of the latchmg stop relay

START DISCONNECT RELAY - ThlS relay opens the start‘ SOlCand' :
' . pilot relay which terminates the crank--

mg cycle
GOVERNOR SOLENOID - The solenoid operatés the governor and must
P be energmed to. run - deenergxzed to stop.
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START SOLENOID PILOT RELAY (Begm Spec C}. - This relay controls
‘the start solenoid.

TIME DELAY RELAY (Begin Spec C). - The relay delays action of the
' o latching stop relay to allow for
0il pressure build-up when starting.

STOP RELAY - This relay controls the governor solenoid, Begin Spec

C units, the latching stop relay is in the governor
solenoid circuit. -Also begin Spec C units, a resistor is in series with
the stop relay coil during cranking when battery voltage energizes the
-stop relay. Pressing the start-stop switch to STOP position grounds
‘out the coil of the stop relay.. This breaks the circuit to the governor
solenoid to stop the engine. .

' REVERSE CURRENT ZRELAY - This relay has a shunt coil which is
« energized by the generator dec output,
‘ Tms closes the relay when generated voltage is higher than battery
voltage. to charge the battery. A reverse current winding on this relay
bucks the shunt winding to open the relay contacts when battery voltage
becomes higher than generated voltage. This occurs when stopping the
nmt It prevents discharge of battery.

- HI-LO CHARGE SWITCH. - This switch controls the charging current ,
to the starting battery by cutting resxstance
in or ouf of the cireuit.

MANIFOLD I-IEATER AND GLO’W PLUG SWITCH. - This switch permits
" manual operation -
. of the heaters and glow plugs prior to starting. Begin Spec C units, the
jumper must connect termmals H and 3. except when a line transfer
control is usedl

CHARGE AMMETER The ammeter mdmates ampere rate of charge
to or dlscharge from the starting battery.

START-STOP SWITCH ~ This switch completes the start cireuit at
: - START position and the stop circuit at STOP -

position. CAUTION: Never release start switch while cranking hesitates

on first compression strokes. ngh amperage arcmg may damage start
-solenoid!

REMOTE TERMINAL BLOCK - The terminal block facilitates mstal-—
lation of remote start-stop stations

at convenient points. - Begin Spec C, the jumper between H and 3 termi-

nals must be removed only when a line transfer control is used. Then

preheat cycle is controlled from the line transfer control.
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. COLD TEMPERATURE SUGGESTIONS

Fuﬂ diesel engines fire on compressmn alone and startmg problems
' may occur at temperatures of 50°F. and below. Read the following
paragt‘aphs for cold weather starting aids.

If the engine temperatur‘e is expected to drop lew enoﬂgh io require a
lighter oil for starting, drain the crankcase 0il whlle warm from TUD-
: mng Be sure to add oil before the next start. :

'To aid startmg under cold condmons, use & ‘v1s0031ty 011 in the crank-v :
 case just light enough to permit cranking and.adequate lubrication. ‘If
necessary to use very light oil (as "Service DG", SAE No. 5W), .and if -
heavy duty or continuous operation is expected, change the oilto SAE
No. 30as soon as the engine reaches operating temperature : ~

R

;Besure 1he fuel nsed has a low pour point (at lea;st 10 degrees lower
than the prevailing temperature) and will flow freely and not congeal in
1he lines. Fuel tends to congeal in the filters.and fuel lines at low tem-
peratures. 1If trouble of this nature occurs, warm the fuel or change to
aNo. 1 mesel fuel (or alternate) having a lower pour point.

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

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

 The fuel in the combustion chamber is ignited by the rise in tempera-
ture of the air in the chamber due to- compression. The glow plug helps
1gn1te the fuel during the starting period. Also, two air heaters warm
theintake air. Under -cold conditions, preheat up to 2 minutes just
before- startmg, by holdmg the heater swﬁch at ON posmon

_Any means of increasing the temperature of the air. bemg drawn mto the
combustmn chamber ‘WJ.ll aid starting.

- In extremely cold weather, heatmg the oil used in the air cleane:r to
‘around the boiling point of water should be helpful. The oil should be -
_heated and then poured into the air cleaner ‘cup. Heating should not be -

attempted while the oil is in the air ‘cleaner as drrect heat 'wﬂl damage ‘
' the air cleaner umt

CAUTION DO NOT HEAT OIL OVER AN OPEN FLAME AND DO NOT :
OV‘ERHEAT IT.

Crank the engme a few’ revolutmns by hand to free itup before attempt-»
ing to. start it. :
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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 improve cranking speed. Install this battery permanently
if conditions require it. (Applies only to 12 volt system).

. Check the charged condition of the battery often with a hydrometer.
Batteries will ireeze between temperatures of 20°F. above zero and
500F. below zero, depending on the state of charge.

Drain, clean and replace element in the fuel filter only as necessary o
keep the fuel clean. Remember that any foreign particles that enter
beyond the filter during cleanmg Wlll be forced into the m] ectlon pump
and will-probably -cause-trouble: ;

Keep all fuel tank screens clean.

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

Let the engine warm up 'so that oil circulates freely before applying the
load. Watch the oil pressure.

HOT TEMPERATURE SUGGESTIONS

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

cat all tlmes

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 suriaces 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 {ree passage
‘of air. Sufficient {resh air is necessary for full power output.

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

Keep supplies of fuel and oil in airtight containers.
Keep the plant as clean as practicable,
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ONAN ENGINE SERVICE CHART' ~

" The follomng recommended Engme Servme Chart may be used asa
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 dependmg
on operatmg cond1t1ons - »

HOURSO}? OP‘ERM'ION'

‘ ; ~ =3
SERVICE REQUIRED slglglel|glglg glels
‘Change oil (check level daﬂy) Slxixlxixix|xixlIxlxlx
*Service air cleaner ............ XX |X|X|X|X X|X|x|X
Clean crankcase breather ...... [X | X | X | X | XX | X| XXX
Replace oil filter cartridge ..... [X | X [ X | X |[X |X| X | X | X | X
Inspect generator brushes,
commutator, slip rings ....... X X X X X
Clean primary fuel filter ..... oo X| X
Drain sludge at secondary fllter . x| x
Check valve tappets ............ X X|x
Clean engine and oil base ....... X
Clean injection nozzles ......... As Required -
Replace secondary fuel filter cartridge . As Required
Grind valves & remove deposits. As Required
Replace valve, piston rings, ete.. | As Required.

* Check the air cleaner often. Thoroughly clean and put in fresh oil at

least every 100 hours. Install a heavy duty air cleaner if necessary.

If it is necessary to remove parts for mspectlon and gaskets are dls—
turbed they should be replaced with new ones. : S

Periodic Inspection: For Loose or Poor Connectmns, Fxttmgs, 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 startmg Above .

40°F. (40C. ) use SAE 30. Below 400F. (49C.) use SAE 10

Recommended Fuel No..2 furnace oil. Premlum d1ese1 fuels are not
required.
"Alternate Fuel: No. 2 furnace 011 (dlstﬂlate and range 011) and kero-—
sene 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
prowde lubmcatmn for fuel injection equ1pment

Keep engme clean.

R
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THE BEST PROTECTION AGA LTE
IS THE USE OF CLEAN FUEL

- Filters Should Be Cleaned Only When Necessary. The Primary
Filter May Have To Be Cleaned Several Times Before It
Becomes Necessary To Clean The Secondary Filter. -

v PRIMARY FILTER

SECONDARY FILTER SERVICE
{Do Not Disassemble Unless Necessary)

DRAIN SLUDGE at Filter Base(1), (Each
6 Months or Oftener)

“@ CARTRIDGE SERVICE Should Be Performed

Only When Necessary. Failure to Pass Fuel,
or Excessive Sludge Accumulation, Indicates

a New Filter Cartridge is Required.

Unscrew, but Do Not Extract, the Large )
"Through' Screw and Lift Off the Entire
Body@ Assembly From the Base

CLEAN the Filter Base and Body but Do Not

Allow Dirt to Enter the Passages to the In-
jection Pump. Install a New Cartridge

Placing the End Marked "Top' Toward the
Filter Base, and Have All Gaskets(6,7,8,9,10
in Place, Using New Gaskets Where Needed. -

BLEED the System.

PRIMARY FILTER SERVICE

EMPTY WATER and SEDIMENT {rom Bowl @
(Each 8 Months or 1200 Operating Hours). T
Bowl Supports the Strainer Element and Gasket.

CATCH THEM !

Bowl to Cover Gasket @ is Reusable with Suc-
owevér, Renew

cessive Emptyings of Bowl.
Both Bowl to Cover Gagket
Cover Fiber Gasket @2?

Brass Disc Strainer Element

CLEAN Strainer ELEMENT (14) Only When It
Will Not Pass Fuel ! LoosenNuts and Carefully
Separate Dises. Submerge and Swish'in Clean
Diesel Fuel or Suitable Solvent.
Hands ! Rinse Thoroughly in Clean Fuel. Either
Dry with Compressed Air or Leave Element Wet.
Relighten Nuts., Prevent Dlrt {rom Entexmg In-

ternal Area of Dises.

with Each Cleaning of

and Strainer to

Have Clean

WHEN.CLEANING FUEL SYSTEM INTERNAL PARTS
YSWISH" THEM THOROUGHLY IN CLEAN DIESEL FUEL, DO NOT
ATTEMPT TO WIPE DRY. HAVE HANDS CLEAN. BE THOROUGH !

AS26

FIG. 16 - SERVICING THE FUEL FILTER V
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: GENERAL - Certain services must be: performed periodically if the o
plant is to continue operating efficiently and economically.

Service periods are based on hours of running time under normal oper- -

-ating conditions. For extreme condltmns of load, temperature dust,
dirt, etc., service more often. The operator should enter’ dates ser- ,
viced on a service chart. :

DAILY SERVICE

" Perform the following services daily or at the end of each 8
c heurs of running time, whichever occurs first.

. FUEL. - Check the fuel supply often enough to avmd running out of fuel.
‘ Use only clean containers and clean fuel as recommended un-
der Preparatlon or Abnormal Operatmg Conditions sectwns

o CRANKCASE OIL. - Check the oil level in the crankcase Fill to the
‘ full mark with SAE No. 30 oil (A.P.I. Service
v "DG") or as otherwise recommended for low temperature starting. Re—‘
place the f1ll cap securely.

AIR CLEANER. - Check the oil level in the air cleaner cup. If nec-
. o essary add oil of the same SAE No. as used in the
engine crankcase.. T S S

CLEANING Keep the plant cl&n
| : | WEEKLY SERV’ICE

" Perform the followmg serwces weekly or. at the end of each
- b0 hours of running time, wluchever occurs f1ret

CRANKCASE OIL. - Change the crankcase lubrxcatmg 011 every 100
hours of running time unless sludge formation or
condensatlon forms during cold weather operatmn “Then, change oil -

more often. Change the oil filter cartridge each time the crankcaseoil ‘

is changed Remove the old oil from the f1lter before replacmg the
: cartndge :

. GOVERNOR‘LINKAGE - I avallable use only pewdered graphlte on-
. .. the governor linkage ball joint; otherwise, use
a light non~ gummy oil. On other joints of the governor- to throttle llnk-
age, placea drop of SAE No. 30 oil.. Do not put oil on the gevernor
sprmg solenmd plunger mstead keep 1t clean and dry S

: BATTERY ‘- Check ‘the level of the fluid in the startmg battemes Add
- distilled water, if necessary, to bring the fluid to 3/ g
S above the' separators, ror as otherwzse recommended by the battery ma.n-—
ufacturer '
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N Z
SHIFT SLEEVE{\“ /

TOLIFT JOINT Y

KEEP GOVERMOR
LINKAGE LUBRICATED

FIG. 17 - GOVERNOR LINKAGE

AIR CLEANER. - Thoroughly clean the air cleaner cup in diesel fuel

and refill the cup to the level indicated on the cup
with oil of the same SAE No. as used in the ergine crankcase, except
as noted under Abnormal Operating Conditions section.

FILL WITH QILTO - R
THIS LEVEL . BREA‘YHER TUBE - ]
. CAPR. ».

FLAPPER
VALVE £
ASSEMBLY

e sREATaFega TUBE
RENEW OIL BEFORE DIRT BAFFLE
REACHES PERFORATED
 SHELF IN €UP

Azsz

FIG. 18 - AIR CLEAI\{ER FI1G. 19 - BREATHER VALVE
CRANKCASE BREATHER VALVE. - The breather valve helps maintain

‘ - ~ apartial vacuum in the engine crank-
case while the engine is running. ¥ the flapper valve is not working
properly, or if there is an air leak, the vacuum may be destroyed and
. excessive oil consumption or oil leakage may result.

Each 100 operating hours, lift off the rubber breather cap. The breather
valve is a flapper type check valve and will usually lift off with and re-

. main inside the cap. To inspect and thoroughly clean the breather valve,
work it out of the cap groove. If a screw driver or blunt tool is used,
work the end at least 1/2 inch past the edge of the valve before prying
‘becauss:a short bite may accidently chew the valve diaphragm.

‘Clean the valve thoroughly with diesel fuel or other solvent. Replace the
valve with a new one if the flapper diaphragm is worn or da.maged S0 as
to prevent proper seatmg to the perforated disc.
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64 the metal mesh type baffle in the breather tube is badly restncted by
' sludge ete., lift it out and clean it or install a new baffle. Avoid crush-
mg the baffle. Do not remove the breather tube from the crankcase.

' Install the valve on the breather tube, making sure it is d1aphragm srde
. up, then press the cap all-the—way down over the valve and breather tube

V‘INSPECTION - Txghten all loose nuts bolts, connectmns, ete. v
VALVE CLEARANCE - Check the va.lve ‘clearance at the end of the first
: . 50 hours of runmng time. Reset the valve

. clearance if necessary o

MONTKLY SERVICE

Perform the followmg services monthly or at the end of each .
200 hours of runnmg tlme, whichever occurs first.

GENERATOR - Check the generator brushes Brushes worn. ta 5/ 8
inch in length should be. replaced

»Check the commutator (and’ collector rings, ac plants) Brush éur- '

= faces must be smooth and cylindrical to assure good brush contact. See

- GENERATOR under Mamtenance And Repmr section for repaar 1n—

o structmns

EXHAUST - Inspect exhaust connections. Tighten o"r replavc'e parts re-
’ : qulrmg it. Remove carbon depos:ts if condltmns reqmre

s VALVES - Valve grmd.mg is a service that must be performed pemodr—
cally if the engine is to continue operating efficiently. Hard
startmg, low power ‘or excessive fuel or oil consumptlon, indicate a

' ‘low compressién condition. . An engine in good running condition should '

- have a compression readmg of at least 370 pounds per square inch at o
" T0°F. Because only specialized Diesel repair shops are likely to be"
eqmpped to measure compression, symptoms of low compressmn can ‘
v-\'usually be the gulde for determmmg repa1r 1ntervals : :

~ Loss of compressmn may be due to a poor valve cond1t1en, worn or
sticking piston’ rings, worn piston ring’ grooves, or to worn cylmder

- walls.” I the exhaust valve is leaking, it can be heard at the exhaust

'Repalr sectmn

. outlet on the plant If the intake valve is leaking, a h;ssmg noise will _
“be heard at the air cleaner openmg A compression leak past the p1st0nr .
rings can be heard‘at the oil hll openmg Refer to: Mamtenance And S

c FUEL SYSTEM - Necessary fuel fllter service sqdependent upon the
o clea.nlmess of the fuel used. "Engin ; is:
- best mdlcatmn of necessary filter service. Refer to th
L SERVICING ‘THE FUEL FILTER. The primary filter may hav
,serv:rced several times before it 1s neceesary to service the secondary
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filter. . The factory recommends having a spare secondary fuel filter.

: ca.rtndge {element) on hand for use if trouble occurs. More damage
may result from dirt getting into the fuel system during periodic serv-

-icing of the {filters than might be gained by a- permdw service almed at
preventing trouble. .

Fuel filter must be assembied air tight. Bleed the fuel line in accord~ -
ance with instructions under Preparatlon sectlon, after the fuel filter is -
serviced

The injectionv pump is an expensive part of the machine. Remember a
particle of grit as fine as face powder can score the pump plunger and
destroy its seal in the bore. Water and sediment will settle to the bottom
of the primary filter bowl when the plant is stopped. To determine if
plant failure is.due to air leakage before the transfer pump, temporarily
test by raising the fuel supply to give gravity feed rather than.suction.

SEMI-YEARLY SERVICE

Perform the following services every six months or after each
1200 hours of r‘unning time, whichever occurs first.

GENERATOR. - Check the generator brush rig to see that it has not

shifted from its original position. Operation of the
generator with the brushes out of "neutral"” position causes rapid brush
‘wear and excessive arcing of the brushes. A chisel mark on the brush ‘
rig ring against the support in the end bell was made at the factory to
‘mdmate the "netural brush position”.

The generator has a double- sealed pre—lubnca.ted bearmg Whlch does '
NOT requlre future greasmg

EXHAUST - Inspect‘ the: exhaust system for carbon deposits. Carbon

, , .. removal-is necessary especially if the plant:is. con51stenﬂy
, operated at. very light load. Operating at full load for about 5 minutes

o Just prwr to stoppmg the plant will help ehmmate carbon accumulatxon
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GOVERNOR - The governor is set at the factory to mamtam clese reg-
; AR ulation of engine speed and generator voltage, within the

lm‘nts given herein; and according to the plant- nameplate rating. ‘The
. governor seldom requires additional adjustment. If necessary, it should
o be ad]usted by someone properly equipped and experienced with genera-

- ting plants. Study earefully the followmg paragraphs and check each

: pomt m the order gwen

A. GOVERNOR ADJUSTMENT PROCEDURE. - Check the. posmon of o
~ the governor arm, the throttle lever, and the governor linkage. |
Make adjustments as instructed under GOVERNOR ARM AND LINKAGE
and THROTTLE LEVER AND THROTTLE LEVER STOP if necessary g

‘After the governor arm throttle lever and lmkage have been carefuliy ‘
- “adjusted as instructed, start the plant and -check the no load rpm. Cor- ' b

1 N rect as mstructed under SPEED ADJUSTMENT 1f necessary

~When all other adjuetments have been compieted ‘check the. rpm between

" no load and full load: Make ad]ustments as. mstructed under SENSITIVITY
ADJ USTMENT if necessary

B GOVERNOR ARM AND LINKAGE - Check the- gdvernor arm and
linkage and the throttle lever for a binding condition and for excessive’

slack or wear at connectmg points. A binding condition at any point will

cause the governor to act slowly and regulation.will be poor. Excessive .

 looseness will cause a hunting condition and regulation will be erratic.

- Work-the arm back and forth several times by hand while the plant is -
stopped If either of these conditions exist, find out at which’ point the

trouble hes and ad]ust or replace the part as requu'ed v e

The correct lmkage 1ength adjustment causes the ﬂyballs to operate a,t o

- a satisfactory radius on'the governor.cup race. If:new parts.are being

- installed, turn the ball joint on the governor link leavmg about 5/8 inch’
of threads visible. Readjust later if necessary to attain speed and sen-

. sitivity regulaﬁon ‘Then, when the ‘ball joint is dlsconnected (shift

‘ sleeve to release) from its ball stud, the end-of the governor: arm- should

have about 1/2 inch additional travel available in the direction pulled b'y

~ the spring, before the flyballs are held all the-way in by the governcr
rcupanciyoke : L - ; S o

: C THROTTLE LEVER AND STOP SCREWS One extended pump

: - assembly screw serves as a f1xed throttle lever bumper at engme :
. ,STOP pos1t10n - » e

: ,"'The screw at full throttle’ or RUN positlen ;
- lever at smoke point when load is gradually mcrease above rated load . -
~while runmng at rated speed. This screw also affects starting perfer-‘ -
~ mance. - On many installations the load requn*ement is nearly. constant
v 'between successwe operatlons In these cases set the full-throttle stop
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GOVERNOR Li NKAGE

- THROTTLE LEVER ‘!!’nﬁllw—-—-—..;.gs)

“THROTTLE
B " e T T p
STOP SCREW -I(:ibtﬁ.? TH.;%TE':TEE RSP R NTs

: (NQ!NJECT’!ON) _GOVERNOR ARM ,
SOLENOID PLUNGER
: CSPEED ADJUSTING )

¢ )
EVINCREASING SFRING TENSION

INCREASES 57550
4 N

sPEEDLL VERNOR SPRING
A%JUSTING RN oI

GOVERNOR SPRING

 GOVERNOR ‘GOVERNOR SENSITIVITY
s pﬁoﬁ/vm ADJUSTING STUD .
: ‘cmcms COVER) MGOVERNCR CUP"

© “GOVERNOR SHAFT
LGOVERNOR CUP YOKE

L w528

FIG. 20 - GOVERNOR ADJUSTMENTS
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screw ]ust far enough away from the lever to not dlsturb governor reg-
ulation at peak load, 50 that durmg crankmg the. 1east amount of fuel is
m3ected : , . A

,Do not change the posmon of the throttle lever where it is clamped to
' the throttle .shaft. On most engines the throttle lever is approxxmately
straight up at rated load operation. If lever adjustment is necessary, .
* loosen the lever screw, attain the correct lever position; retighten the -

screw, then if necessary, adjust the governor linkage length. When re-f )

assembling the pump the throttle shaft control finger must be engaged

~ (see injection pump instructions). One method to again determine the.
" correct-lever position is fo remove and reconnect the nozzle to watch .

the fuel spray while holdmg the throttle shaft and crankmg the engine.
At stop posmon no fuel ehould be m]ected :

- D. GOVERNOR SPRING --Because springs may become. fatlgued and
lose their orlgmal tensxon from long usage it is sometimes neces-
sary to replace the governor sprmg to get proper regulatmn

It is dﬁﬁcult to determme whether or not a spring is fat1gued Usually
if all other adjustments have been properly made and regulation is still
erratic, the trouble can: be corrected by replacing the governor spring
and resettmg the sens1t1v1ty and speed adjustmg screw

‘E. GOVERNOR SPEED ADJUSTMENT -~ The speed at whlch the engme .
eperates is determined by the tension applied to the governor spring..

Engme speed also determines the output voltage of the generator. In-
creasing spring tensmn increases engine speed and generator voltage.

‘ Decreasmg spring tension decreases engine speed and generator voltage. ‘

‘To increase speed turn solenoxd plunger farther onto the stud for more

- spring tension ‘when solenoid engages plunger. To decrease speed turn

‘plunger farther off the stud Lock the adJustment Wlth the nut

. Speed tests and veltage tests should be made when the plant is warm

~ running for at least one hour before the final test is made. - Voltage: llmltS

for mrcmts of voltages other than shown below, will be multiples of - -
- those shown. Always check the voltage of each phase to detect an ab- -
' normal condition or fault. On 4 wire plants, the lower voltage (line- to
" neutral) isalways correct when regulation is correct for the higher:

'rated voltage (line to line). - Check: engme speed w1th a tachometer. B

f Nem:lna,l engme speed and genera.tor voltage should be as follows

AC PLANTS Maxlmum no- load engme speed should not be more than e
1920 rpm. for 60 cycle plants, nor more than 1’7 10 rpm B

) for 50 cycle plants.

Maxrmum no load volia ge should not be more than 126 volts for 120 volt
circuits; nor more than 252 volts for 240 volt circuits. Voltage 11m1ts
rfor circuits of ether voltagee W1ll be multiples of these shown
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Mmunum engme speed at full rated generator capacxty should not be
less than 1710 rpm for 60 cycle plants, nor less than 1500 rpm for 50

'cycle plants

: Mnumum voltage at full rated generator capacity should not be. less than

110 volts for 120 volt c1rcu1ts nor less than 220 volts for 240 volt cir-
cuits. »

E Mammum speed drop from no load to full load should not be more thar; :

60 rpm

F. GOVERNOR SENSITIVITY ADJUSTMENT. - The position of the sen-

sitivity adjusting screw controls the travel and leverage of the gov-

» . ernor spring and determines the rpm spread between no load and full

load. This rpm difference should not be more than 60 rpm (for ac out-

;put) Check Wlth a tachometer

~ For more speed drop from no load to full load, turn the sensitivity

. ‘screw out: For.less speed drop from no load to full load, turn the ,
~ sensitivity screw in. Always recheck engine speed after making a sen-

o smv;ty ad]ustment Renghten the nuts to lock the final adgustment

A huntmg condition (engme alternately increasing and decreasmg speed) ‘

may result from the rpm between no load and full load being too low.
If this condition exists, furn the sensitivity screw out until the condition

. is corrected. Regulation is better with the end of the spring held closer
“ - to.the governor shaft but the tendency to hunt is increased. ‘Make the

adjustment that gives the best regulation with no hunting. A more hkely

. cause-of the engme hunting is msufﬁclent fuel supphed to the m] ectwn
o purnp ]

R -"ADJUSTING VALVE TAPPE’I‘ CLEARANCE. - - Remove the to'p plate

from each rocker box.

Turn the crankshaft untll the valves of the left hand (number 1) cylmder e
 open and-close and continue about 1/2 turn until the TC (Top Center)

mark on the flywheel and the ‘mark on the edge of the flywheel housing

L timing hole arein ahgnment Thls will be the. compressmn stroke for
- that cyhnder e :

o Valve tappet clearance is for cold settmg The push rods are- the steel
. type and valve tappet clearance is 0.015" for both intake and exhaust.
.. Placea 0.015" feeler gauge between the. exhaust valve stem and the

rocker arm and turn the self-locking serew in or out with a wrenchas -

' ‘requlred to correct the clearance. The feeler gauge should have just a
~sl1ght drag on 1t when moved’ back and forth if the clearance is correct
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. Turn the flywheel over one complete revolution and again align the TC
mark and the timing hole mark, Then adjust valve tappet clearance B
Ny ;ior the ngh:t hand (number 2) cyhnder in the same manner.

. TRemstall 311. ;parts -nemoved .

FOR- 00|5~
ADJUST VALVE / CLEARANCE
TAPPET SCREW—/ WITH FEELER
; - GAUGE HERE. .

HROD , A
" COOWN POSITIONS [ﬂf& S
- CLOSED)

FIG 21 VALVE TAPPET CLEARANCE

NOZZLE ADJUSTMENT A nozzle adjustment is recommended only

: ; s a measure of correcting a fuel knock
‘:;resultmg from a change in the type of fuel used.  Then boih nozzles may
- reguire admstmg .Otherwise the ongmal settmg should not be disturbed.
" The :aﬂ;;ustment is made as follows:

,‘ : Star‘t ihe umtanﬂ a.‘llow 1‘: to run nnhl thoroughly Wa:rmed up. ‘I'hen
: apply a full Joad.. .

= 'Remove the top cover @ and gasket 4rom the nozzle holdeL, See ”the

E Jllustratmn NOZZLE A’DJUSTMENT

' FIG. 22 - NOZZLE ADJUSTMENT
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" Loosen the locknut @ just enough to allow the adJustmg screw @ to
< turn.

: Insert a screwdrwer into the screwdriver slot of the ad3ust1ng screw @

- Hold a wrench on locknut & and turn the screw © in first one direction-
© -and‘then the other until fuel knock is least noticeable. CAUTION: Do

not turn the adjusting screw € more than one turn in either chrectmn

- from its omgmal posmon

Lock the ad;ustmg sCrew locknut B securely a.fter making an adjust-
" ment. Then replace the cover @& securely, being sure the two thin
- washers are m place under the cover and locknut.

NOTE: Nozzles are ad;usted at the factory to operate at 1750 to 1800
pounds (per sq. inch) pressure. Nozzle pressure should be the same
for both nozzles. If necessary, have the nozzles checked on a nozzle
tester to assure even pressure.

TIMING THE INJECTION PUMP TO THE ENGINE. - Correét timing is
R : , ' 8° Before Top
Center (B.T.C.) - Port Opening {(PO). o

The fuel injection pump is timed to the engine at the factory and should
not require future retiming. However, when new parts are installed or

if trouble occurs, see that timing is correct. The pumyp will be out of
time also if engine parts which drive the pump are incorrectly assembled.

. CTIMING HOLE
© L FLYWHEEL €O

~—DEPTH
MICROMETER

" Injection Pump

Mounting Shims

I (Use quantity
required.)

)
§

- FIG 23 TIMING THE INg ECTION PUMP TO THE ENGINE

Use the hand crank to allgn the PO mark on the ﬂywheel with the mark ,
, ms1de the tlmmg hole in the ﬂywheel housing. - T

A dlstance (approx1mately 5/ 8 inch) is marked in thousands of an mch
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on the bottom of each pump. Use the proper number of . 005" thick
" mounting shims under the injection pump so that, when the flywheel is
‘stopped exactly at its PO mark, the distance from the tappet to the top
of the shims is within .003 inch of the figure marked on the bottom of
the injection pump. Use a depth micrometer (measuring tool) to meas- ~
ure the distance. This should result in fuel injection ending (Port Open-
ing) when the flywheel is within 1 degree of the PO timing mark.

- To install the injection pump refer to the instructions in Maintenance
. And Repair section. Then, bleed the fuel system as instructed in Pre-
. paration section. - ' . : o
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GENERAL. - Repalrs should be made by a competent mechanic familiar
with diesel engines and electric generator plants. Refer -
- to the Troubles And Remedies section for service diagnosis. Before re-
- finishing to use an oversize or undersize part be sure the size desired

o ‘13 available. Maintain fits and clearances as given in the Table of Clear-
ances. - - I : : S

; TABLE OF CLEARANCES

Valve Rocker Arm Clearance - Coid ..... . 015
. Valve Face Angle .....cooiviiainiiian - 440
-~ ValveSeat Angle «......cvvivreiiiiiaiaes - - 450 o
. Valve Stem Clearance in Guide - Exhaust 003" - ~.0045"
‘Valve Stem Clearance in Guide - Intake . - .0015" .003"
~ Valve Seat Width ....... 3/64" o 1/18
*Valve Guide Height Above Head ... vowee o 13/18" o
- Crankshaft Main Bearing Clearance ..... . .0025" . 004"
‘Crankshaft Rod Journal - Standard Slze . 2,3745" 2.3750"
Crankshaft Endplay ...... PP - 015" - .020™
Camshaft Bearing Clearance ........ ieae .001” . 003"
‘Camshaft Endplay vee.cvnevrsas e veee o003
Connecting Rod Bearing Clearance - S
Forged Steel Rod- 'with Precision Type
.. Bearings (Measured in line mth length o :
o ofTod) s i [ . o.aorr o .003"
. Connecting Rod Endplay ..... e e e oLQO27 / .011”
' Timing Gear Backlash.........covuii o.oo1 ' ..oog”
~Oil Pump Gear Backlash .........c...... . .003 - .005"
- Piston Clearance in Cylmder (at bottom o N
S5 A1) 5 o § HPIP I S S AP ‘ ».0035" . .0055"
. Piston Pin Clearance in Plston tap fit . 0000 .0003"
- Piston Pin Clearance in Rod Bushings . Qoo2" o L0007
~ Top Compression Ring Gap in. Cylmder \ ; 010“ : o . 020"
- Other Compression Rings and Oil Ring Co ~
© Gap inCylinder «...ovviiiiiieiiin e o - 010” L0156

InJectlon Pump Timing- 89 BTC P.O. .. Shlm to PO dxstance on pump
Exhaust Valve Head to Face of Cylmder

Head (Maintain by grinding new seat) , 030" , ;
Cylinder Bore - Standard Size ........ ve 3.5015" o 3.5025"
~ Crankshaft Main Bearing Journal Std Slze. 2.7495" 2.7500" -
"~ Piston Pin - Standard Size ............n .. 1:1875" o 1.187T

o In3ect1on Nozzle Openmg Pressure cies . 1’?50 Lbs mmus 0 plus 50

i
|
1
|
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‘  ASSEMBLY TORQUES

_.Assembly torques as given here require the use of a torque indicating
~-wrench. These assembly torgues will assure proper tightness without
 danger of stripping the threads. If a torque wrench is not available, you
will have to estimate the degree of tightness necessary for the stud, nut
or screw being installed and tighten accordingly. Be careful not to strip
the threads. Check all studs, nuts, and screws often. Tighten as needed
to prevent them from working loose. Specially designed "Place Bolts"
do not reguire a lock washer nor 4 gasket under their heads.

CYLINDER HEAD STUDS AND NUTS. - 70 pounds foot torque.
CONNECTING ROD PLACE BOLTS (no locks). - 40 1o 45 1bs. foot torque-
ARMATURE THRU STUD AND NUT. - 40 to 45 pounds foot torque.

NOZZLE HOLDER. - 15 fo 20 pounds foot torgue.

BEARING PLATE PLACE BOLTS (no locks) .- 45 to 50 pOunds foot torque
~ INJECTION PUMP. - 20 to 25 pounds foot torque. ‘
INJECTION PUMP DELIVERY VALVE CAP. -20 Ibs. it. torque maximum.

ENGINE

CYLINDER. -~ The cylmder can be removed over the p1st0ns without
loogening the w*mecting rods. Base gaskets of dif~

ferent thicknesses space each cylinder and affect compression ratio.

Use the THINNEST gasket or combination of gaskets which PREVENTS

“the piston from extending above the éylinder. Support the cylinder as

© illustrated, to measure the piston travel at top center so that compres-

sion ratio isthe same for both cylinders.

" A method of holding - cylinder
- when fitting base gaskets

TOP -
CENTER

PORT
OPENING

4381

FIG. 24 - CHECKING PISTON TRAVEL IN CYLINDER '

The cyhnder bore of a new engine is 3.5015 to 3. 5025". 1f the new en-
- gine was bored to oversize originally the bore will be .005" oversize.

If the cylinder bore measures more than .005" out of true, the cyhnder

should be refinished to use the next available oversize piston. Pistons .

and piston rings are available in . 010", .020", and .030" oversize. Use

standard size rings with .005" oversize. :
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If the cylinder does not need refinishing, remove any existing ridge
from the top of the cylinder wall.

- PISTONS AND RINGS. - Remove all carbon deposits. Rings must work

freely in the plston grooves. Lubricate cylinder
~wall before installing piston.

'Fit each ring singly to the cylinder at the bottom of its travel. Refer to
Table of Clearances for proper gap. The proper size ring requires
- little or no filing. - - :

 Install the compressmn rings with the beveled inside edge (marked
"TOP") nearer the closed end of the piston. Install the oil control ring
-with the beveled outside edge nearer the closed end of the piston. Apply
oil liberally and space the ring gaps equally around the piston, with no
gap directly in line with the piston pin.

Install a new piston if the piston is badly scored or burned, has badly
‘worn ring grooves, is'very loose in the cylinder or is worn so that a
. 002" oversize pin-will not correct the fit.

HEAVIEST COMPRESSION

BUSHING ENDS MUST - |-
RING IN TOP GROOVE

BE FLUSH WiTH
SIDES OF #OD TO
PERMIT 7" OIL I
" GROOVE RETWEEN
BUSHINGS.

C’OMPQES‘.S‘/ON RINGS

0/L CONTROL RING

M£A3UE£ CLEARANCE IV
. DIRECTION INDICATED
EY ARROW

'FIG 25 PISTON RINGS ‘ FIG 26 - CONNECTING RODS

C»ONNECTING RODS - =The rods are forged steel Wlth replaceable bush-

; " ings and bearings. Observe and mark each rod
-and cap to assure remstallmg them together and to the same jourhal of
: the crankshaft : ~

For fits refer to the Table of Clearances Bearings and rods are avail-
able in undersize and piston pins are avaﬂable in oversme Se'e the

o parts list,

When replacmg the connectmg rod pin bushmgs, instail a bushmg from -
~each side, - flush with the rod, - to allow a 1/16" 011 groove at: the cerater
g then imlsh ream the bushmgs , :

The rod 1ewer bearmgs are premsmn type and reqmre no reammg
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The connecting rod and cap for the cylinder farthest from the timing
gears is numbered 2, for identification as to position. See that rod
and cap reference marks align, and that the rod is centered on the :
piston pin. Coat the crankshaft journal with oil before installing the =
‘rods. Crank the engine by hand to be sure that the rods are free. If
necessary, rap the rod cap sharply to set the rod squarely on its -

" journal.

VALVE SERVICE. - The va,lires are of the overhead type and are located
in the heads. If the cylinder heads stick, rap:
sharply with a heavy soft hammer to 1oosen Do not use a pry.

Clean all carbon deposits and gasket Vsurfaces. Replace any valves that
are badly burned or pitted, have badly worn or warped stems, or that
will have a thin edge When refaced ‘Replace valve guides that'are badly*
worn.

-~ Jevawve VALY E~o - . ] 7

i ! 44’6‘(6;,0 v )
;i_) <% RIGHT * WRONG

FIG. 27 - VALVE GRINDING

The valve FACE angle is 44°. The valve SEAT angle is 45°. This 1°
interference angle results in a sharp seating surface between the valve
and the top of the valve seat, The interference angle method of grmdmg
valves mmumzes face deposits and lengthens valve hfe

The valves should not be hand lapped, if at all avoidable, since the sharp
contact may be:destroyed. This is especially important where stellite -
faced valves and seats are used. . Valve faces should be finished in a
machine to 44°. Valve seats should be ground with a 45° stone, and the
width of the seat band should be 3/64 to 1/16 of an inch wide.

When installing a NEW exhaust valve insert seat, maintain a minimum’
-.clearance of 0.030" from the exhaust valve head to the face of cylmder

. Head by grinding the seat.

Remove all grmdmg dust from engine parts and place each valve in the -
ayhnder head. Check eachvalve for a tight seat, using an air pressure
type testing tool. If such a tool is not available, make pencil marks at
intervals across the valve face and observe if the marks rub off uni~
formly when the valve is rotated part of a turn against the seat. '

Reassemble all parts removed and adjust the valve clearance.
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' GEAR COVER. - Remove the gear cover mounting screws, then tap the
‘ gear cover gently with a soft hammer to Ioosen it.

When mstalhng the gear cover, work the governor shaft to check for no
binding. If the governor shaft collar was loosened, see that the gover- "
_nor-shaft-end-thrust ball has not been lost. Governor shaft end play
should be .010" to .020". Have the governor yoke turned so that the
- smooth side contacts-the governor cup.

, Position the governor cup so that the metal lined {smoothest) hole in the
cup will engage with the stop pin located in the gear cover.  'The distance
“from the end of the stop pin to the mounting face of the gear cover should
be 3/ 4 mch Carefully center the gear.cover so as to avoid any off cen-

S . GOVERNOR

; o . ," SHAFT
aou. PIN CAMSHAFT\W M%Ll :
GEAR
ROTATE GOVERNOR CUP : \ ;
so THAT ROLL PIN
WiLL FIT INTO METAL ,' ;3
LINED HOLE IN CUP s
/ o
v
GOVERNOR Cyp~7nan™

GEAR COVER

AR 6 i FEELER Wi Ly
ENTER HOLE 4,

N i {
K524 ) 3 . T‘
AN B i ' Ul BALL HAS
: ~ : FALLEN OUT.

* FIG. 28 - INSTALLING THE GEAR COVER

fer effect bétweén the oil seal and the crankshaft. Hold i the céntered

- ‘position while tightening. the mountmg screws securely " Avoid damag-

mg the oil seal

‘GOVERNOR CU}? Wlth the gear cover removed the governor cup can
© - betaken off after removing the snap ring from the

camshaft center pm Catch-the fly balls (10 in a.ll) whlle shdmg the cup

off. : - _ :

GOVERNOR .
- PROPERLY ASSEMBLE!}

SGOVERNOR CUP

A ‘eovsnwon FLy aALLﬂ <

FIG. 29 - GOVERNOR CUP
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Replace with a new part, any fly ball which is grooved or has a flat spot,
the ball spacer if its arms are worn or otherwise damaged, and the
governor cup if the race surface is grooved or rough. The governor
cup must be a free spinning fit on the camshaft center pin, but without
any excessive looseness or wobble.

When installing the governor cup, tilt the engine so the gear is up, put
“the 10 flyballs in place, and install the cup and snap ring on the center
pin. .

The camshaft center pin extends out 3/4" from the end of the camshaft.
This distance provides an in and out travel distance of 7/32" for the
governor cup, as illustrated. Hold the cup against the fly balls when
measuring. If the distance is less (the engine may race especially at
no load), remove the center pin and press:a new pin in only the required -
amount. Otherwise, grind off the hub of the cup as required.  The cam-

- shaft center pin can not be pulled outward nor removed without damage.
If the center pin extends out too far, the cup will not hold the fly balls
properly while stopped.

- CAMSHAFT. - After removing parts (pump, tappets, injection pump,

‘ driven gear and tappet) operated by the camshaft, remove
the camshait as an assembly with governor cup, etc. attached. Remove
the washer from the crankshait, then carefully pry behind the camshaft
gear to work the camshaft out of the crankcase.

- If a lobe of the camshaft has become slightly scored, dress it smooth
with a fine stone. A badly worn or scored camshaft must be replaced
with a new one. Refer to GOVERNOR CUP paragraph for center pin
instructions. Refer to CAMSHAFT GEAR paragraph for reinstallation.

: 'CAMSHAFT GEAR. - The camshaft gear is available only as part of a
. . matched gear set. Remove the camshaft and gear
assembled The gear is keyed: and pressed on to the camshaft. After
removing the governor cup, etc., usea hollow tool or pipe of the proper :
. diameter to fit inside the gear bore and over the camshaft center pin.
Press the camshaft out of the gear bore, taking extreme care not to
press on the camshaft center pm

- When installing a camshaft gear to the camshaﬁ be sure the spacmg
washer is against the ball bearing inner race and have the key properly
in place. Assemble the governor cup, etc.”and have the large thrust
washer in place around the ball bearing outer race before installing to
the engine. «

When installing to the engine, be sure the marked tooth of the camshaft
-gear meshes with the marked tooth of the crankshaft gear, as illustrated.
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THESE MARKS
MUST COINCIDE
WHEN INSTALL-~
ING TIMING -

GEARS

A2567]

- FIG. 30 - TIMING GEAR MARKS

CRANKSHAFT GEAR. - The crankshaft gear is available only as part
of a matched gear set.

The crankshaft gear is keyed and a drive fit to the crankshaft and is
fastened with a lock ring. The gear has three 10-32 tapped holes for
attaching a gear pulling ring, or a bolt-on type puller. Use care not
to damage ‘any teeth if the gear is to be reused.

‘When installing a crankshaft gear, CRANKSHAFT
see that its key is in place, have GEAR

the "o" timing mark outward and
meshed with the ""0o" marked tooth
on the camshaft gear, and drive
the gear on up to the crankshaft
shoulder. ‘

CRANKSHAFT. - See that the oil
passages of the

crankshaft are clean and free of

obstructions. These o0il passages

conduct o0il from the main bearing '

journals to the connecting rod FIG. 31 - REMOVING THE CRANK-

journals. If the bearing journals SHAFT GEAR

become worn out of round or scored, 7

refinish to use undersize bearings. If either oil seal contact surface

becomes grooved or scored, refinish and polish smooth.

When installing the rear bearing plate, use sufficient gaskets to provide
crankshaft end play of .015" to .020", and a minimum camshaft end play
of .003". Crankshaft end play is measured between the rear bearing
flange and the crankshaft thrust surface. - Camshaft end play is measured
between the camshaft gear and the crankshait gear washer while both
gears are pressed all the way inward.
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CAMSHAFT .‘BEARJNGS - The front camshaft bearmg is a ball bearing
V which remains on the camshaft during re-
moval. To remove the ball bearing press the injection pump drive gear
off. The rear camshaft bearing is a babbitt lined sleeve, pressed into
the crankcase. Press or drive the old bearing out and avoid damaging
the bore in the crankcase. The new bearing may be damaged if used to
~ press the old bearing out.  With its notch toward the inside and top of

- the crankcase, press the new rear camshaft bearing in flush with the
. bottom of the expansion plug recess. Finish the bearing to size after
installation for a clearance of .001" to .003".. Install a new expansion
plug, using sealing compound and expandmg mto place with sharp blows
at its center.
BEARING EDGE FLUSH WITH
| BOTTOM OF. COUNTERBORED

. % AREA . .

EXCEPTION Fl-&NﬁFDBEﬁNNG
5 USER PRIOR TO SPEC.L

/LOCKPIN - :
'N;——”,—*VAL GN BEARING OlL HOLES —NOTCH TOWARD -~ -
\i \ \\erNEém' HOLES IN BEAR- TOP AND INSIDE
%\W THRUST o
\‘ WASHER - , . -
: AT "~ OUTSIDE ,
‘. é i - gUREACE |éam BEARING
L : b : - "AFTER INSTAL-] .
) g’a/' A : CASE—» LLATION, L
SLockBe : .
PRECISI PE- DO NOT LINE REAM OR B REAR CAMSHAFT
BEARING ‘

CRANKSHAFT BEARING

BEARING SHOWN IN
CROSS SECTION

'.FIG 32 BEARING INSTALLATION'
MA’IN BEARINGS‘ = The crankshaft main bearings are of the sleeve
- type. The "bronze" faced main bearing and separ-
ate thrust Washer is original equipment, beginning on Spec C models.
‘When used to replace the flanged aluminum bearing as used on models
prior to Spec C, you must drill one additional hole and install a. second
- lock pin to prevent each thrust washer from riding on the cra.nksilaﬁ

‘Main bearings are availablein standard, 0. 002 inch a:nd 0.020 inch under- .
size, and do not reguire finishing to size after installation. When driving
oT pressing the bearing in., align the oil passages in the bearing and bore.
Oil the bearings. When installing the crankshaft, install.a thrust washer

- at each end with grooved side against crankshaft and engaged with lock

- pins {(coat with oil to hold while assembling). Measure the crankshaft end-

- play, see Table of Clearances.

 OIL SEALS. - Oil seal removal and mstallatwn is easier ‘when usmg a
pilot tool for driving the seals in place. Install the rear
bearmg plate 0il seal flush with the outer surface of the plate. Install
the gear cover oil seal flush with the outer edge of the oil seal opening.
" Bupport the gear cover to prevent distortion. Both seals must beinstalled
- ‘'with the open szde of the seal facmg inward. : :
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GEAR COVER——ald]
(OUTER SURFACE) |1

O1L. SEAL SHOULD BE
FLUSH WITH THIS SURFACE -

mwO!L SEAL SHOULD BE
FLUSHWITHTHIS
SURFACE

FIG. 33 - OIL SEAL INSTALLATION

OIL PUMP. - If the oil pump is to be removed, it must be turned off

' the oil intake pipe. If the oil pump fails to function pro-
perly, install a complete new pump. Except for gaskets, component
parts of the 0il pump are not individually available.

‘When installing the oil pump, be sure its mounting gasket is in good

condition, and properly in place. Turn the intake pipe and cup in tightly

and at the correct angle to ha.ve the intake cup parallel to the bottom of
the crankcase ,

CAUTION: Be sure the oil pump is primed with oil.

OIL PRESSURE RELIEF VALVE « The 0il pressure relief valve is 'not

' adJustable If the valve becomes
stuck open or closed remove and clean. Remove the hex head screw

~ {cap) and copper washer, as illustrated. Lift out the pressure spring.

The valve can be removed with a long 3/8-16 SCrew.

n!'g;!q'qs's.l

| i‘e:jv‘:_r:g:m,

N ,‘ : . ” :
PISTON~THREADED (% -16)
FOR EASY REMOVAL

FIG 34 OIL PRESSURE RELIEF VALVE
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OIL PRESSURE SWITCH. - The oil pressure switch makes contact when
the oil pressure drops to 9 to 11 pounds.

When the smtch closes the governor solenoid is grounded out and the

- throttle closes. It is not intended to give adequate engine protection in

case of a gradually diminishing oil pressure or too low oil level. A de-

- fective switch that is stuck closed will prevent starting.

ROCKER ARM PUSH RODS AND PUSH ROD SHIELDS. - The push rod

C shields are a
drive fit into the collars at the crankcase and a loose fit into the rocker
box. "O" rings must be installed on the shields after the rocker box is
in place. Turn the crankshaft until the rocker arm 11fts and press the
"O" rings into place w1th a blunt tool

.+, To 1ift out the push rod tappets from the crankcase, msert a bent wire-

into the dmlled hole in the tappet:

- FUEL ~TRANSFER PUMP - A transfer pump of the diaphragm type is
- used to transfer fuel from the fuel tank
through the ﬁlter to the injection pump. If fuel does not reach the filter,
make the following checks before removing the fuel pump. Check the
fuel tank fo see that there is enough fuel in it and the shut-off valve is
open. Disconnect the fuel line at the transfer pump outlet and work the
priming lever on the pump. Fuel should spurt out of the line at the pump.
If priming lever does not operate, crank engine one revolution. If there
is enough fuel in the tank, the shut-off valve open, and the line between
the tank and pump is clear but fuel does not spurt out of the transfer
pump outlet; repair or replace the pump. The fuel pump valves are

- staked in place making them not 1nd1v1dually replaceable. Check for

dlluted lubrlcatmg oil.

STARTER - The starter is a clutch— enga.gmg automotive type Main-

~ tenance includes installing new brushes and refinishing
the commutator as necessary to provide full brush contact Automotwe
practlces apply.

~ As shown on the wiring diagram, an auxiliary field winding in the ac
_generator is energized by battery voltage’during cranking to provide
. prompt disengaging of the starter. See that. thxs wire and the starter,
_ connect to the same (large) solenmd termmal ,

V F,LYWHEEL‘. -- The flywheel is keyed and 2 taper fit to the crankshaft,
"Loosen the mounting screw a few turns then h1t the screw
.sharply to ]ar the ﬂywheel loose. .

When mstallmg the flywheel be sure the key is in good condition and is
properly fitted in place. See that the taper surfaces of the crankshaft -
and of the flywheel are clean and free of nicks. The flywheel must run
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true. Any unbalance will set up harmful vibration.

RING GEAR INSTALLATION. - To remove the ring gear, saw part of
' ~ the way through then break it using a
cold chisel and heavy hammer. ' ~

To install a new ring gear, place it in an oven heated to 380 - 4000F.

for 30 to 40 minutes. CAUTION: DO NOT HEAT WITH A TORCH. When
- heated properly the ring will fall into place on the flywheel. If it does
not ‘go on all the way by itself, drive into place with a hammer. Do it
‘fast. Avoid damaging the gear teeth. The ring will contract rapidly

and may shrink to the flywheel before it is in place. If this occurs a
new ring gear may be required.

ENGINE AIR SHUTTER. - This thermostatically controlled air-dis-

charge shutter reduces the flow of air cir-
culated‘by a cold engine. Thus, the engine reaches operating tempera-
ture faster. The shutter also reduces undesirable back flow of cold
air to the room when the engine is stopped.

Heated engine air actuates the thermostat (""Vernatherm" power-eclement)
causing its plunger to engage with and open the air shutter. The mount-
ing screws for the power-element bracket pass through slotted holes
which permit adjustment for less or more cooling. If the original ad-
justment has been disturbed, begin by mounting the power-element to
just engage the shutter. When the discharged engine cooling air reaches
1200F, the shutter begins to open and at 1400F. the shutter will be
completely open. Cooler air retracts the power-element plunger and

the shutter spring closes the air shutter. Spacer bushings are used to
‘prevent bmdmg between the duct and both ends of the shutter.

[ spacer Adjust the Verna-
bushmg therm power element

to rest on the roll pin

shutter

Ny spacer bushing —71)
- FIG. 35 ENGINE AIR SHUTTER
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;INJECTIGN PUMP. - This is orlentatmn The injection pump is
designed specially for use on this engine. The
mjection pump meters, delivers and distributes fuel to the appropmate
cylmder
“The control sleeve, located inside the injection pump, meters the fuel
to'be injected by the pump's plunger. The purpose of the governor and -
related parts is to-hold the control sleeve at the proper throttle position.

Fuel injection begins earlier when more fuel is to be injected. To inject
- more fuel the governor varies the control sleeve position so that port
‘ closmg oceurs earlier and a longer stroke of pnmpmg occurs.

'I‘Fuel mjecnon always ends at the same time, regardless of throttle
- position.  This time is called Port Opening (PO) ‘Port-opening is the - -
. »stage inthe operating stroke of the injection pump when the fuel spxllback. .
- passages align, fuel pressure collapses and the nozzle closes. The :
. "port"is the fuel passage.in the pump's plunger. Mounting shims under o
- ~the-injection pump serve to properly space the injection pump so that
when Port Opening occurs the flywheel will be 8° B, T.C. Therefore, -
_engine timing is . 80 before top center (B.T.C.) - port opening (PO).

- "The injection pump is actuated by the engine camshaft. Fuel metering

~ and fuel distribution depend on rotating motion and fuel delivery (purnp— :
*.ing or injection) and t:xmmg depend on llftmg motmn of the pump s '
plunger ; o

' ‘Rotary Motmn “The - camsha:ft hasa gear to drive the pump's plunger :

" for rotary motion. The plunger rotates 1 turn for each revolution of the
camshaft or 1 turn for 2 revolutions of the crankshaft. As'the plunger
' rotates 1/2 turn the fuel passage is aligned to distribute fuel to the
. “number 1 tylinder; then to the number 2 cylinder on the following 1/2
- “turn of the plunger “When the control sleeve, located around the plunger
inside the pump, is moved by the. throttle Tever. sllghtly agamst the di-
rection of pump plunger rotatmn, the Port Closing (PC).occurs earlier. v
- ;and:alonger pumping- ‘stroke injects more fuel. -Port Closing is covermg L
“the fuel passage in the plunger to prevent fuel back flow and begin the . ‘
‘ pumpmg stroke. leevnse the opposite position of the control sleeve .
causes later Port Closmg, a shorter pumping stroke and less fuel in-
jected:’ At throttle STO?P position the port is never closed and no fuel is
inj ected

Lifting Motion - The engine camShaft has two lobes on opposite s1deé

. ‘which lift the plunger of the injection pump 2 times during 1 revolution = -
of the camshaft - Therefore, injection occurs in cylinder number 1 with

: one revolution of the crankshaft, then in cylinder number 2 with the fol-
lowing revolution of the crankshaft. .Remember that the camshaft and

pump turn at 1/2 crankshaft speed. R I
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A546,

Throttle \ .
. ‘Lever;

i
‘Pump Outlet Fitting—,
to #2 Cylinder
(high p:ressure)
Contmuous Bleed
Fuel Metermg Control

~ Sleeve

Delivéry i
Valve

Pump Outlet
to #1Cyl—~
(high press.)

j«_;e—mxmger
R " Drive
L asher

e Retainer

FIG.

36 - INJECTION PUMP
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STALLING THE INJECTION PUMP ‘DRIVE GEAR AND TAPPET
Have the
camshaft properly installed. Turn the flywheel to align the PO mark
exactly, and with number 1 piston (cylinder nearer timing gears) on its.
- compression stroke. Install the driven gear in the crankcase, engaging
with the camshaft gear so that the drive lug is exactly 90 degrees from
the camshaft center line and is toward number 1 c¢ylinder.

Install thethrustwasher and snap rmg, then lower the tappet into place.

. CAUTION: Always remove the injection pump tappet before removing the
- driven gear from the crankecase, to avoid loosing the tappet into the oil

sump

STALLING THE INJECTION' PUMP. - Turn the injection pump plunger
» 50 that its washer slot will en-
o gage easxly with the off set lug on top of the driven gear in the crankcase.
As instructed under Timing in the Adjustments section, have the proper
number of . 005" thick injection pump mounting shims installed so that
_when the flywheel is exactly aligned at PO the distance from the tappet to :
‘the top of the shims is within . 003" of the PO dlstance marked on the
bottom of the pump.

Mount the injection pump and connect the fuel lines, then bleed the fuel
system as instructed under Preparation section.

1t is possible to prove whether or not PO is occuring within the 1 degree
" 'limit of the PO flywheel mark. This method is "flowing the pump" and .
is explained in the factory Service Bulletm ENG. 27 but 1s not recom-
mended for field practlce o

CAUTION: If any part of the fuel ‘system beyond the secondary «
filter is-opened, place a11 removed parts in a pan of clean diesel

~ fuel. When installing new or used parts, flush them thoroughly

: and mstall while still wet. A

- (‘IN'J'ECTION, PUMPDISASSEM‘BLY -AND ASSEMBLY. - Since most fuel -
system troubles

- are not a faulty. m;\ectlon pump, all other components should be proven
satisfactory before condemning the injection pump. Injection pump dis-
assembly is discouraged as a field practice because it is a specialized

. repair and an expensive part of the machine. However, the factory '
Service Bulletm ENG 27 contams some general mstructmns
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- GENERATOR

The generator normally needs little care other than periodic inspection
'of the armature ball bearing and a periodic check of the brushes, com-
mutator and collector rings. If a major repair.job on the generator
should become necessary, have the equipment checked by a competent
electrician, one who is thoroughly familiar with the operation of electric
generating equipment. Continuity tests may be performed without dig~
: assembly of the generator ‘

‘GENERATOR ASSEMBLY - The generator should be disassembled in
- the following manner and all leads that
‘ must be disconnected should be tagged and marked before removal.

" ’Di‘sconnect the battery to prevent accidental starting of the unit.

Remove the band from the end bell.  On generators having constant-

~ pressure type brush springs, remove all brushes and springs from
-their holders. On other generators lift each brush into its holder until
: ,the spring rests against its.side and holds it in place.

- Remove the cap nuts at the outboard end of the end bell, place a pinch
bar against the generator adapter and pry against the generator frame
until loose. Alternate from one side to the other if necessary.

~ Carefully slide the frame (together with coils, end bell and brush rig)
- off the studs, being careful not to let it rest or drag on the armature.
- Hold the end bell along mth the frame as the end bell is loose on the

. frame.

*The armature has.a dlsc dnve, and is removed b}f detacmng at the fly-'
jlwheel

o "If nece'ssa;ry to remove the brush rig, disconnéct all leads necessary
(be sure they are marked), remove the end bell from the frame assembly,
~ remove the four cap screws ‘that mount the brush ng rmg and remove

- the brush rig. ' » :

: -Commntator - - Slfip Rings -

INSTALL: BRUSHES WITH BEVELLED ~ | ‘TO REMOVE cx
| ToP SLANTING DOWN TOWARD | SPRINGLIFT 1}

| _UPONTAB .

| ‘SPRING HOLDER~————\ el
. /f"
| ToREMOVE BRUSH X}\ N
|. SPRING-PRESS W
'SPRING HOLDER A
DOWN AND OUT AS b\\ 4
SHOWN IN BROKEN A} -
LINES,

A513.
“FI1G. 37 - BRUSHES AND SPRINGS
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BRUSHES AND SPRINGS ~ Inspect brushes pemodmally -Brushes worn
" to5/8 inch should be replaced. Replace
sprmgs lf damaged or if proper tension is questionable. Rapid brush
~ wear.may be caused from high mica between commutator bars, rough -
~ commutator or collector rings, or from a deviation from "neutral” posi-
" tion in the adjustment of the brush rig. NEVER bend the constant—pres—
sure type sprmg over the edge of 1ts support

,.BRUSH RIG "NE UTRAL?‘ POSITION - Check the mtness mark on the

' - brush rig and if necessary align -
it with the boss in the end bell. If the brush rig is adjusted so that there
isarcing of the brushes, brush wear will be Tapid, voltage and current
w111 not hold steady, and the generator may overheat.

" FOR PROPER NEUTRAL POSITION . 4512

. ALIGN YELLOW PAINT OR CHISEL
© . ‘REFERENCE MARK ON BRUSH-RIG
" TDTOUCH EDGE OF ENDBELL NEAR ’
- BRUSH RIG MOL}NTING SCREW.

FIG 38 BRUSH "NEU‘I‘RAL“ TPOSI’HO’N

- ‘Whenever anew brush mg or armature is mstalled, the brush :m,g must
- ‘beadjusted to the point where the brushes do not arc regardless of where

the witness mark falls. ’I‘hls is: cornmanly erown as the “neutral“ hrush
‘ :posmon ,

e COL‘I..F_.CTOR R‘[NGS (AC “Umts) H ihe collector Tings become grooved o
. or.out of Pound; or the brush sur-. -
' iace becomes pltted or rough 50that good brush seating cannot be main-
tamed, ‘Temove the armature and freiimsh the collector :rmgs ina lathe.

- If the- commumtor appears to be rough or scored reflmsh 1t at the ‘same .
txme Remove or adequately shield the ball bea'nng durmg reﬁmshmg

COMMUTATOR -"The commutater bars wear down “with usage 50 that
e -~ the mica between them must be undercut. This - ‘
L should be done as soon as the mica on any part of the commutator touches
" the brushes. A suitable undercutting tool can be made from ahack 'saw -
L ,blade.; Avoid- injury to the surfaces of the copper bars. Leave no burrs
- along the edges of the bars The mica must also be undercut whenever

the: commutator;isl efinishedi :
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TESTING WINDINGS - A test lamp set and an armature growler are re-
, quired for the various tests. Before making

any tests, remove constant pressure type brush sprmgs, 1ift all brushes
 away from contact. and dlsconnect the load circuit wires from the plant.
If the armature tests defective, the practical repair is to replace it. If
a field coil tests defective, replace the entire coil assembly unless the

~trouble is in one of the external leads. Then it can be :repalred as the
nature of the trouble reqmres‘ ‘ N

ARMATURE GROUND 'I'EST - To test the armature for a grounded

“‘condition, lift or remove the brushes
80 that none contact the commutator or collector rings. Use a contin-

EST Lgu -
" FORTESTING FOR-OPEN = |-
_GIRCUITS AND Gnounns; -

PR

CUSEIORA. .

FIG. 40 - CONTINUITY  FIG. 41 - ARMATURE =
~ TEST LAMP » GROWLER
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uity type test lamp set. Place one test prod on the commutator, and .
the other test prod on a bare, clean part of the armature shaft. The
test prods must make good electrical contact. The test lamp should not .
glow. If the test lamp does glow, the dc winding or the commutator is
grounded. To test the ac winding, place one test prod on one of the col-
lector rings and the other test prod on the armature shaft. If the test
lamp glows, the ac winding or a collector rmg is grounded Replace a
grounded armature with a new one.

ARMATURE OPEN CIRCUIT TEST. - The armature ac winding may be

tested for an open circuit without

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

- To test the ac Wmdmg, be sure all brushes are lifted or removed. Use 7
-a test lamp set. Place one test prod on each of the collector rmgs If
the test lamp does not glow, the ac wmdmg is open cn'culted

To test the dc winding, place the armature in a growler. With the
growler currenton, pass a smooth steel strip across the commutator-
segments. Repeat all around the commutator. At some point around
the commutator, a spark should ocecur as the strip contacts two adjacent
segments. Rotate the armature slightly and repeat the test. Continue
until a spark is obtained between all adjacent segments. If no spark is
obtained at some point, an open circuit is indicated. (NOTE: A short
circuit in the winding might prevent sparking. This condition may 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 growler. With
the growler current on, hold a steel strip about 1/4 inch above the arma-
ture laminations. Pass the strip back and forth over the laminations.
Cover as much of the lamination area as possible. If the strip is mag-
netically attracted to the armature at any point, a short eircuit.is in-
dicated. 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 Wlth a new one. . . :

TESTING FIELD WINDINGS - Use a test lamp set for all tests except

a short circuit. Plants which do not have
a separate startmg motor, have a series field winding in addition to the
~ shunt field winding. Disconnect all external leads of the coil assembly
from the brush rig before testing.- Tag and mark each lead before dis-
connectmg to assure proper connectmns When reassemblmg '
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TESTING FIELD WINDINGS FOR —GROUNDS - To test a coil assembly
‘ for a ground, dlsconnect
_ 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 hghts,
“the coil assembly being tested is grounded. The ground may be ina
_coil, c011 connectlon, or c01l lead Repair or replace as needed ‘

;TESTING FIE—LD WINDINGS FOR OPEN CIRCUIT. - To test a coil as-
sembly for an.open
' c1rcu1., disconnect its external leads and touch one test prod to the ter-

- minal of one coil winding lead and the other test prod to each of the other ’

 leads of that coil winding in turn. If the lamp does not light, the cir-
© cuit being tested is open. = If the fault lies in connection between coils

or in a coil lead, the trouble can be repaired. If it is msn:le the coil

~proper, replace the. entire coil assembly. ’

o TESTING FIELD WINDINGS FOR SHORT CIRCUITS. - If one coil is

short circuited - e
1t will run cooler than the others and it may be possible to locate the

" short-circuited coil by placing your hand on the generator frame at each
' yof the poleshoe p031t10ns and noting at which poleshoe position the frame

~ is cooler than normal. A more definite test is a comparative resist-

" ance test or a comparative voltage drop test.. If the coil Wmdmgs are

' short—(:1rcu1ted, replace the entire coil assembly S

- BALL BEARING. - If replacement of the armature ball bearing becomes
- necessary, pull the bearing from the shaft witha .-
,esultable bearmg puller. Be careful not to damage the armature shaft -
~ because it must remain true to serve as a turning center when refamsh» =
‘ing the commutator or collector rings. Drive the bearing on to the -
A ishoulder on the shaft Use a clouble-— sealed pre-lubnca.ted ball bearmg

- ';'GENERATOR ASSEMBLY Whenever mstallmg a new. armature, pole

“shoe, coil assembly or generator frame .

: f_“assembly, 1t is recommended that the field windings be repolarized to"

- prevent a possible short circuit from occurring. If the polarity is not -
~ the same as the starting battery, the:charge circuit will burn out. The 51 :
field wmdmg of the generator is polarized for a negative grounded )
. starting. system. This is done by lifting all generator brushes into theu' e
" holders and momentamly touching the positive cable lug of a 12-volt

7 battery to any positive brush terminal and the negative cable lug to the [ W

- generator frame. - This magnetizes the poleshoes with correct polamty K

Coofor-a nega‘ave ‘grounded startmg system. The poleshoes retain this - o
. magnetism (residual) 1nc1efm1tely although it is possible for the pole- -

- shoes to lose it. Itis this residual magne'usm in the poleshoes that
- starts the current ﬂowmg in the proper d1rect1on m the f1e1d mndxngs
when the generator starts to operate :
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'If a new armature is ingtalled, use shims behind the drive disc {not
against the flywheel) as required to center brushes on the slip rings.

© When mstalhng the armature, the runout at the bearmg end should not
exceed .012" to avoid "wobble" and provide uniform air gap. Excessive

runout may be caused by a nick or dirt on the flywheel or drive disc -
surface. Take any steps necessary to correct this.

CONTROLS

"If any of the control panel equipment fails to function properly, replace

.  the defective part with a new part of the same kind rather than try to

repair 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. Refer
to Operation section for orientation on control parts.

Always disconnect the battery before servicing any control parts to -

-avoid accidentally starting the unit. When removing any control part,
tag and mark the connection point of each lead that has to be removed
- to assure correct ccnnec‘aons when reassemblmg

Feed through type-condensers for radlo frequency suppression are used
at the ac output "hot' terminals. These condensers are not apt to fail.
However, a shorted condenser may run hot, cause a severe voltage drop
in that ‘phase or circuit and should be replaced
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" POSSIBLE CAUSE ; - REMEDIES
 ENGINE CRANKS TOO STIFFLY

~ Load not ‘disconnected from unit. Disconnect load from unit when

~starting.
L Tooheavy oil in crankcase. - Use only recommended grades.
. Engme stuck o Disassemble and repalr ,

ENGINE WILL NOT START WHEN CRANKED

Air in fuel system - Bleed the fuel system.

Lack of fuel or faulty m;ectmn Keep fuel tank filled. Xeep fuel

caused by dn‘t‘y fuel clean. Use only recommended fuels.

Cl’ogged fuel filter. - - Keep supplies of fuel clean. Re-
s - place fuel {ilter element.

' Poor fuel. - ‘ o Use only recommended g:;ades.
Poor compression due to leaky Tighten cylinder head.» Replace cyi-«
gasket, loose head, worn valves ~ inder head gasket if necessary.

_ or piston rings. - Grind valves, replace if necessary.
Wrong injectien pump timing. Check the injection pump timing.

- ENGINE CRANKS SLOWLY OR WILL NOT CRANK.

‘ Defectxve or discharged battery . Replace or recherge battery.

Loose connectlons or broken ‘Tighten loose connections. Replace
"~ wirein starter circuit. S terminals or wire where necessary.
Corroded battery terminals. Clean corroded terminals. Re-

‘place cable if necessary..

Starter brushes worn excessively Replace brushes.- See that brushes
or making poor contact make good contact.

Short c1rcu1t m generator or . - ,Repair as needed.
load circuit. . s ‘ :

‘Du'ty or corroded pomts in | Replace 'ewitc~h.
start solenmd SWltCh ‘ Lo o

Starter.clutch faulty. o " Replace clut‘ch.
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POSSIBLE CAUSE

REMEDIES -

ENGINE FIRES BUT FAILS TO KEEP RUNNING »

Air in fuel system.

. Governor spring solenoid de-
energized and not openmg
throttle

" Bleed the fuel system. Check for

air leakage. To help locate air
leakage, raise the fuel supply 2 ft.
above pump level, if practical.

Allow engine to gain running speed‘ ‘
before releasing the start switch.
Check for open circuit to solenoid.

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP

: Poor brush contact

Open circuit, short circuit or
ground in generator .

See that brushes seat well on com-
mutator and collector rings are

. free in holders, are not worn.

shorter than 5/8 inch and have good
spring tensmn

Check and'repair or replace as de-
scribed under GENERATOR in the
Maintenance And Repalr sectmn

VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING

» Speed too low.

' Injection pump fuel metering
~shaft not properly adjusted.

Poor commutation or brush

contact,’

, ’Loose connecnons

Adjust governor to correct speed.

Adjust per Adjustments section.

Refinish commutator or undercut

mica if necessary. See that brushes.
are seated well on commutator and
collector rings.are free in holders,
are not worn shorter than 5/8" and

have good sprmg tensmn

Tlghten connectlons

GENERATOR OVERHEATING

. Short in load c1rcu1t
Generator ‘overloaded.,_ o

Improper brush rig position.

Correct short cxrcmt
Reduce load.

AdJuSt to "neutraln POSE.tlon_ o
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POSSIBLE CAUSE

REMEDIES

- ENGINE OVERHEA TING

“Improper lubrication.

~ Poor ventilation.

" Dirty or oily cooling .'c.j,urfaces.’ V

 Retarded injection timing,. '

. Generator overloaded.

See Low Oil Pressure.

~ Provide ample ventilation at all
times.

Keep the enginé clean.

Retime.

" Reduce load. ‘

VVOLTAGE DROPS UNDER HEAVY LOAD

“fEngme lacks power.

‘Poor compresswn
Faulty injection.

" Dirty air cleaner.

| Dirty fuel filter.

Restricted exhaust liné

~ See Engine Misfires at Heavy Loads.

Tighten cylinder head, grind or re-
place valves, replace plston rings

. as needed.

Check fuel system. Dirty fuel is
main cause. Use only recommended
fuels. V ‘

Clean. Refill with proper oil.

Keep fuel clean. Service filter per
Periodic Service.

"Clean or increase the size. .

ENGINE MISFIRES AT LIGHT LOAD.

. Faulty mJ ectlon

- Poor compression.

‘ Poor grade of fuel

Dirty fuel is main cause. Use only
recommended fuels

-Tighten cylmder head grmd or re-
- place valves, replace p1ston rmgs -
‘as needed. '

Use only recommended fuels.

ENGINE MISFIRES AT HEAVY LOAD

Faulty m] ectmn

Dlrty fuel is main cause. Use onlyv‘ ‘
recommended fuels.
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POSSIBLE CAUSE S REMEDIES
"~ ENGINE MISFIRES AT l—IEAVY, LOAD (Cont.)
_ \ Du‘ty air cleaner ‘- S Clean. Refill wilh proper oil.
= Dlrty fuel filter. S Servme filter per Penodm Service.

ENGINE I\dISFIRES AT ALL LOADS

~Leaky valves C i o ; Refer to VALVE SERVICE under |
: . , ‘ . - Maintenance And Repair.
. :Brbken valve spring. ~' SR Replace.

~Defect1ve or dlrty nozzle , Install new nozzle
| LOW OIL PRESSURE

- ;Deiectlve oﬂ pressure gauge Replace

3 0il too hght or diluted due to S Dra.m Reﬁll with proper oil. Ré‘f
-'leakmg transfer pump diaphragm. pair or replace transfer pump.

: Olltoolow " Addoil

) Oll-rehef valve not ‘cl'esing.‘., L Check by-pass Clean or replace ‘

T T S . ‘as needed
: Bedly worn bearing. . Replace
~Sludge on oil cup eere‘en; ‘, L ,‘ - Remove and clean screen and 011
o s . . reservoir. :
‘._Badly worn 011 pump o ;Replace

HIGH OIL PRESSURE

Defectlve 011 pressure gauge Replace
‘011 too heavy - . b Dram Refill with proper oil.
: Clogged oil passage. R Clean all lines and passages
: 'ﬁon relief vaive stuck A “Clean by-—pass Replace if needed

o EXCESSIVE OIL CONSUMPTION LIGHT BLUE SMOKY EXHAUST

Poor compresemn Usually due ‘Refinish cylmder Install overslze .
to worn: plston, rings, or cylmder piston. and rings. S
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POSSIBLE CAUSE ' REMEDIES

EXCESSIVE OIL CONSUMPTION - LIGHT BLUE
- SMOKY EXHAUST (Cont.)

0il too 11ght or dxluted : Drain. Refill with proper oil.
- Too 1arge bearmg clearahce. . Replace bearings necessary.

‘ Engiﬁ'e misfires. Usually due to - Reseat or replace as needed.
leaky valve or broken valve spring. -

Faulty injection timing. ©~ - = Check injection pump tixhing.
Oil levél too high in crankca.se, Drain excess oil. '

‘ Crankcase breather valve - . Free up disc. Replace valve'if
stmkmg S ; | . necessary. '

‘ A1r leak at oil filler cap gasket See that cap fits tightly and gasket
is not faulty. ‘

Air leak at transfer pump body Vent hole should be plugged.
, vent , ,

- BLACK 'SMOKY EXHAUST - EXCESSIVE CONSUMPTION -
‘V POSSIBLE LACK OF POWER UNDER LOAD

_ Generator overloaded. Black Reduce load to within rated capacity.

smoky exhaust normal conchtion If smoky condition does not clear up,
with overload ‘ stop the unit at once and check for

further trouble. Serious damage
' may result if trouble is not corrected

Poor compreésion. S T1ghten cylinder head, gnnd or re-
S i place valves, replace piston rings -
as needed.
- Poor grade or dirty fuel. Use only clean recommended fuel.
Ihjeetio’nk pump or ’n'oz;zle not _Install new nozzle or injection pump.'
operatmg properly. : o :

Faulty 11‘1] ection tlmmg " Check injectioh pump‘ fiming. '
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POSSIBLE CAUSE | - REMEDIES

ENGINE RACES
(STOP UNIT AT. ONCE AND DETERMINE CAUSE)

Governor linkage disconnected, - 'Replace linkage. Tighten mouhting
- : © nut securely. o

" Too much oil in air cleaner. ‘Correct oil level. Check breather
T : : - tube check valve, free disc or re-
place valve. '

ENGINE STOPS UN'EXPECTEDLY

5 Empty fuel tank. : © Refill fuel tank as often as needed
' T to preyent running out of fuel.

Dirt in fuel system. ' " Use only recommended fuel. Ser-
o © vice filter per Periodic Service.
_Clean fuel tank. Fill with clean
fuel. Bleed fuel system. Install
new nozzle or injection pump if -
trouble not corrected

Governor spring solenoid de- ‘Repau', adjust, or replace parts
fective or open solenoid circuit. needed. For emergency run if
‘ - - solenoid is inoperative, tie plunger
©in.

Low oil pressure causing switch  See Low 0il Pressure.
. to operate.

- De’fectiv'e oil pressure switch. Replace switch.
| LIGHT: POUNDING KNOCK

NOTE DO NOT CONFUSE WITH NORMAL KNOCK FROM FIRING OF -

FUEL,
LobSe. connecting rod. Adjust clearance or're'plaéve.'
 Lowoil supply. S Add oil. Change if necessary.

 Oil badly _d;ililtedr. ~Drain. Refill with ‘properroil."

 Low oil pressure. See Low Oil Pressure.
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POSSIBLE CAUSE ' REMEDIES
VOLTAGE LOW AT FAR END OF LINE BUT NORMAL NEAR UNIT

.. Too sﬁiall line wire used for - Install extra or larger wire or re-
load and distance. - duce the load.

VOLTAGE VARIES BETWEEN SINGLE PI{ASE CIRCUITS.
‘ OF 3 or 4 WIRE PLANTS

Shorted condenser wh;ch ,may , Replace condenser.
~rumn hot. - ' .
RADIO INTERFERENCE
- Faulty condenser. Replace

 FUEL NOZZLE FAIL’URE

v Jammed nozzle pintle, due to Replace with new nozzle. If not
- foreign material. ~ scored and pintle can be freed up,
o o ‘ continue in service.

~ Fouled with carbon. | Clean and continue in service, using
' ‘ ' cleaning tool set avallable through
the dealer.

N NOTE Do not disassemble the nozzle and holder assembly unless
: .~ mecessary. Check all other possible causes of plant failure

" {irst. Finger marks cause corrosion of highly polished, lapped
fit parts as found in the fuel nozzle and the fuel injection pump.

. Avoid corrosion by cleaning your hands and dipping your hands
in clean diesel fuel when servicing those parts. To remove the

“mnozzle, usea closed end type of wrench and remove the ser-
rated nozzle nut from the combustion chamber end of the nozzle

- holder. Keep removed parts clean by placing them in a basin

of clean diesel fuel and assemble them wet rather than try to

- wipe them dry, : ,
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PREPARING UNITS FOR STORAGE OR EXTENDED ouUT-0OF-
' SERVICE PERIODS : ‘

Electrical generating plants are often taken out of service for extended
periods of time. Plants remaining out of service more than 30 days
should be protected against rust, corrosion, or the elements.

If the lubricating oil is d1rty, dram it while hot, msta.ll a new oil filter
v element and attach a warning tag

To protect cylinder walls set engine at top center. Plug exhaust and -
~ wrap air cleaner to prevent air circalation. Applying rust inhibitor
oil to comb'ustion chamber is not feasible

W1pe all exposed parts ‘clean-and coat with-a film of grease:all such
parts liable to. rust ,

Disconnect the battery from the plant. An idle battery should be stored

away from ireezing temperatures and should be given a refreshemng
charge about every 40 days.

Clean generator brushes, brush holders, commutator and collector

rings by wiping with a clean cloth. DO NOT coat with lubricant or other
preservatwe !

The fuel supply and fuel system should be left filled but any possmlhty
of fuel syphonmg should be g;uarded against. »

Plants bemg returned to service" should be prepared accordmg to pre- k
paratmn mstructmns for a new plant ,
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ONAN

¥ Electric Planis
* Two-Be"‘a.ringv.Generciors-
% Air Coo!ed Engmes |

THESE ,QUTSTQSNDING PPODUCTS deslgned
_ and'built byOnan; are known the world over for
theiy rugpedness and dn?epdgbmt_y'

WHENEVER YOU NEED an independeut source
of electric power for any pur pose,  be sure to,
see the complete line of Onan Gasoline or Diesel
Engine~-Driven Rlectric Plants and Onan Gen-
erators, You'll find a type and sizé to fil every
job. . . portablé-or mobile. , heavy duty primary
or, emergency standty,  AC - 500 to 200,000
Watts, DC to 15, 000 Watt.s Battery Clhargers
Lo 5, 600 Waus .

IF YOu DEalGN AN HUILD commercial or
military equlpment requiring stamisa - tested
air «oo!ed engues, consult the Onan factory
for complete  informasiion about Onan deluxe
engines.






