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GENERAL INFORMATION

Kot e oo s , N ey

' This instruction book contains info:'-m'atioﬁ for the' proper installation,

operation, and maintenance of your equipment. We suggest that this

" book be kept handy so that it can be referred to when necessary.

Th:ns eqmpment is the result af proven engmeermg design, hxghest
quality materials, and expert workmanship. . Thorough inspection and

'testmg assures you that this eqmpment will perform as expected

If you wxsh to ccmtact your dealer Or. the factory regardmg this eqmp—
ment, be sure to supply the complete MODEL and SPEC. NO., and the
full serial number of the equipment as shown on the na,meplate. This
information is necessary to identify the equ1pment amorig the ma.ny

bas ic and specml optional types manufactured. : v :

MANUFACTURER’S WARRANTY

The Manufacturer warrants each produet of its manufacture to be
free from defects in material and factory workmanship if proper]
installed, serviced and operated under normal conditions acwrg
. ingto the Manufacturer's instructions.

) Manufacturer’s obhgatmn under this warranty is limited to cor- §
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 obﬁ

]

This warranty shall not apply to any of the Manufacturer’s prod-
ucts-which must be replaced because of sormal wear, which have
been subject to misuse, negligence or accident or which shall have
}lze;en refmred or altered outside of the Manufacturer’s factory un-
. s auti : ’

Manufacturer shall not be liable for loss, dama ¢ Or expense
. directly or indirectly from the use of its product or from any other
_cause. The Manufacturer makes rio warranty whatsoever with re-
| $pectto component parts which are wamted sepamtely by their

respecnve manufacturers.

gations to original vser.

orized by the Manufacturer.

The above warranty supersedes and is in liéu 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 Manufacturer any other liability in connec- .
tion with any of its products unless made in writing and sxgned
by an officer of the Manufacturer.” .

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
IMPORTANT

RETURN WARRANTY CARD ATTACHED TO UNIT 1
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PLANT RUNNING HOURS )
COMPARED T AUTOMOBILE RUNNING MILES

The engme of your ‘generating pla.nt makes as many. revolunons in one ,
hour, as the average. automobﬂe engme does when the car travels a dis-
tance of 41 nules :

' 100 runnmg hours time on a generatmg plant engme is eq\uvalent in total
‘RPM to apprommately 4100 running miles on an automoblle. : B

. Compare the runmng tlme of your generatmg plant engme Wlth the nur-

ber of miles traveled by an automobile. ‘The oil in an auto is checked - ‘
every one or two hundred miles (3 to 5 hrs. running time) and changed '
“every 1000 to 1500 miles (28 to 42 hrs.) whereas in a generating plant -

- “or stationary power engine, the oil should be checked every 6 to 8 run-

" ning hours (250 to 350 miles) and changed every 50 to 100 operatmg hours o
(2000 to 4000 mxles) depending on operatmg condlnons

About every 5 000 to 10 000 xmles (120 to 250 hours), services have to o
be performed on an auto, such as checking ignition points; replacing
spark plugs, condensers, etc. Similarly on your generating plant en-
gine, these same services have to be performed periodically except the
change périod is reckoned in hours. 10, 000 miles on an auto 1s equlva-
ient to about 250 running hours on your plant engme

To arrive at an apprommate flgure of comparatlve generatmg plant run-

 ning hours as against automobile engine running miles, multiply the total

number of running hours by 41 to find the eqmvalent of runmng mlles on.
an automobile. .

Your generatmg plant engme can "take it and will give many hours of

. _efﬁclent performance prov1ded 1t is serviced regularly

Below isa chart showing the compamson between a generatmg plant en-.;
" gine running hours and an automobile running miles. - .

GENERATING PLANT AUTOMOBILE GENERATING PLANTAUTOMOBILE
RUNING HOURS RUNNING MILES RUNNING HOURS RUNNING MILES

DAILY 1 Hr. . 41 Mi. 30 Hrs. 1,230 Mlles
AVERAGE 4Hrs. ' 164 Mi. - MONTHLY 120 Hrs. 4,920 Miles

. 6 Hrs. 246 Mi. AVERAGE -180 Hrs. 7, 380 Miles

8 Hrs. 328 Mi. 240 Hrs. 9, 840 Miles

- 7 Hrs. 287 Mi. A 365 Hrs. 14,965 Miles

WEEEKLY 28 Hrs.. = 1,148 Mi. YEARLY 1,460 Hrs. 59, 860 Miles

AVERAGE 42 Hrs. 1,722 Mi. AVERAGE 2, 190 Hrs. 89, 790 Miles

b6 Hrs. 2, 296 Mi. 2 920 Hrs. 119 720 Miles.

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

¥
]
i
;



- - ' DESCRIPTION 1

. © Each Onan generating plant-of the EF series is a complete unit consist-

; ing of a spark ignition type driving engine, a self excited alternating
current generator, and controls and accessomes accordmg to the partma
ular model and purchaser optmns

oo i The electr:cal charactenstlcs of the plant vary accordmg to the partic-
L ular model and are noted on the Onan nameplate attached to the unit.

H it ever. ‘becomes necessary to contact a dealer or the factory regard-
_ ing the plant, be sure to mention the complete Model and Spec. No.,
‘  and the Serial No. as given on the Onan nameplate. This nameplate
: information is necessary to properly identify the plant among the many
-types and variations manufactured. Refer to the engine nameplate
when requestmg efngme mformatmn from its manufacturer.

§ Each generahng plant 1s glven a complete running test under various

| electrical load conditions, and is carefully inspected before leaving the -

i factory. Inspect the plant carefully for any damage which may have

. - occurred in shipment. Any such dama.ge must be repalred before put-
tmg the pla:nt m operatmn.

" The engme isa Ford industrial V8 spark 1gmt10n type and is described
in the Ford manual. The specific engine used may have variations due
- to optional features of the generating plant. Basically the engine is an
; 8 cylinder, V type, overhead valve, water cooled type. The cylinder
¥ bore is 3.75 inches, piston stroke is 3.30 inches, and displacement

: 292 cubic inches. The standard oil capacity is 5 U.S. quarts, plus 1
quart for the oil filter. A 12 volt battery is used for starting and con-
trol circuits, except on special models that require 36 volt current.
Accessories, safety devices, indicating gauges, typesoi fuel used, and
cooling method may vary according to the model and purchaser options.
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2 o ‘DESCRIPTION"

GENERATOR

I

"

The generator produces altematmg curr ent as noted on the plant name- ' -
< plate The generator consists of a 4 pole revolving field type alternator

" and, - except on special models, a "static" type exciter with magnetic

amplmer regulation.” The alternatmg current output is' generated in the S
-alternator stator winding attached dlrectly to the rear end of the eng:me o

.. The rotating field of the generator is attached to the engine ﬂywheel

- and so turns at engine speed.. The: speed at which the rotor turns deter-""'

~mines the current frequency - thus the: 60 cycle plant must operate.at.
apprommately 1800 rpm, and the 50 cycle plant.at approximately 1500
rpm.. The outer end of the rotor turns in a large ball- bearmg ‘

The sta’uonary exc1ter is used on all models that use a separate auto~ T
 motive type starter and battery charging generator. The exciter com- PR

ponents are mounted on a'- metal frame attached to the alternator end
bell and are protected by a sheet metal enclosure. The: de51gn of: the :

exmter and regulator provides for voltage regulation of plus or minus . .
3% between no load and full load. conditions. Stable generator outputis-

estabhshed within 2 seconds after a change in load. The exciter has no
,‘_‘ movmg parts, and reqmree no external voltage regulator '

The rotatmg exc1ter, used on speczlal models de51gned to meet reqmre~ o
“ments of Pennsylvania, is'a dc generator of 4 pole, revolving armature = .
- demgn The dec:output is used for exc1tmg the alternator field. A sep- -
- arate ac voltage: regulator is used. A series Wmdmg of the exciter per-:
' mits itsuseasa permanently connected cranking motor The exciter

- is attached to the outer end of the. alternator, thus ehmmatmg the nec-
- essfcy of dnve belts, etc - e AR

. ﬁ: { o CONTROLS

Controls vary conmderably, dependmg upon the partlcular model and

purchaser ‘options. Engme ‘controls provide for proper: control of start—‘, ’
ing and etoppmg, and for checking performance durmg operation. Most T

" models are provided with safety stopping devices to protect the plant

- from damage under adverse operating conditions. 'Special plants are
spec1f1ca11y deelgned to continue running and supply power in an emer—
gency even if condmons are such as to rlsk extenswe plant damage

The electncal output portlon of the ccmtrols d1ﬁer also accordmg to
optional features.  Meters for checking the voltage and. apphed load
. rumung tlme meter cn’cmt breaker ete. may be mcluded ‘

-



INSTALLATION -3

;Installatlon of the generating plant mvolves its locatlon, cormectlon o:f -
{uel source, exhaust line, battery installation, and electrical connections. .

Some special models may require connection to a source of cooling-

" water, when no radiator is used. Each installation must be considered

on an individual basis - use these instructions asa general gmde A
typical standby installation is 111ustrated ~

. LOCATION - In the average mstallatlon, the locatlon has been pre-—

‘selected. -However, local codes or regulations may re-

~ quire that minor alterations be made to make the site suitable. For

standby service a warm, indoor site is usually required. The location
should be dry, well ventllated, and reasonably.dust free. Normally, -

‘the plant should be installed near the main fuse or entrance switch box.
.Prov1de for. sufflment clearance (24 1nches recommended) on all s1cles
V for convemence m serv1cmg the plant B

MOUNTING - The plant is mounted on a ng‘xd base which provxdes pro-v
: per support. For ease in draining oil, and other serv-
1cmg, the plant may be mounted on raised concrete or heavy txmber

o pedestals. A T1e down bolts ‘can be used as- desn:ed

: For mob1le serv1ce, bolt the plant securely in place S0 that it can not

shift in transit. Extra support for the vehicle floor may be required,
to prevent the mounting bolts :Erom tearing loose on rough roads or in

- turning sharp corners.

VENTILATION - Ventllatlon is of vital 1mportance, partmularly fora

: rad1ator cooled plant. The generator creates a cer-
tam amount of heat which is blown out to the side of the generator. Con-
siderable engine heat is created that must be removed. If the plant is
installed in a small room or compartment, or in a boiler room, etc.
special precautions against over heating must be taken.

Cooling air is blown out through the front of the radiator. Separate
openings for inlet of coolmg air and heated outlet air are necessary for
any enclosure or room. The outlet opening should be at léast as large
in area as the radiator area. The usual method of exhausting the heated
air is to construct a duct from the front of the radiator to an outside
wall opening.' If any turns are necessary in the duct work, use radius
type constructlon and mcrease the s1ze accordmgly

The air mlet openmg should be at least as large as the outlet opemng,
'preferably toward the generator end of the plant. Under normal con-

ditions a flow of approximately 6140 cubic feet of air per minute will

oprovide proper cooling (1535 cu.ft. if the plant is "city" water cooled)

It is frequently necessary to prevent back flow of cold outsnie air during
periods of shut down. Adjustable or flow-actuated shutters may be
necessary. Automatic motor controlled shutters can be mstalled if

A unattended startmg is planned
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INSTALLATION 5

"CITY" WATER COOLING. - If the plant is designed for pressure water
cooling, refer to the outline drawmg
supplxed for piping connections, etc.

_ EXHAUST - The engine exhaust gases are deadly pmsonous and must

be piped outside any enclosure. The engine exhaust out-
let is 1- 1/ 2 inch pipe size. Do not use smaller pipe - increase the
size one pipe size for each additional 10 feet in length. Use 2 length of
flexible tubing between the engine exhaust outlet and any pipe extension.
Avoid sharp (standard) pipe elbow turns. Sweeping (long radms) type
elbows help to keep back pressure to a minimum.

I the exhaust line runs upward, mstall a condensatlon trap at the low
point, with prowsmn for pemodm draimng :

, He/a/ Shiclds
N and THITbE From Seamless Exhoust Tubing
— Exhaust N From Exhoust
S Qutlet Sweeping F Outief
Elbow .
B | Pipe fiftings
Seomless Exhoust Tubing - GoPetcock

Fig. 2 Exhaust

' The exhaust line should always be shielded where it passes through a
wall or near inflammable material. A thimble 12" larger than the ex-
haust line must be provxded, 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. Consult local regulatwns
govermng such exhaust lines. ; .

FUEL LINE GASOLINE - For most permanent installations, an under-
ground fuel tank is required.- Check local -
regulations governing its installation. Lift of fuel from the tank to the
plant fuel pump should not be more than 6 feet. Horizontal fuel travel
should not exceed 50 feet, Most underground tanks require a suction
tube extending down to within an inch or two of the tank bottom. Be
sure the fuel supply line is connected to the suction tube. All supply
line connections must be air tight. The plant fuel pump inlet is threaded
fora 1/8 inch plpe thread fitting. ,

"DAY" FUEL RESERVOIR TANK. - 1In standby service, the generatmg
plant may stand unused for many
days. In thls period of shut down, sufficient gasoline may evaporate
from the carburetor to lower its fuel level considerably. Prolonged
cranking will then be necessary to pump enough gasoline intc the car-
buretor for the engine to start. Where automatic, unattended starting
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6 INSTALLATION

. BE SURE THAT A RE-
TURN LINE IS INSTAL~-
'LED FROM *DAY~ TANK
TO MAIN FUEL TANK:
©. _FLEXIBLE LINE BE~—
. TWEEN TANK AND
. SOLID LINE.

RETURN LINE SHOULD - :
PITCH DOWNWARD ALL 70765/ TION.
THE WAY TO SUPPLY COVLTERMINAL [
TANK. AVOID DIFS :
WHICH TRAP LIQUID
FUEL. N

FUEL SOLENOID
"VALVE

'Fig. 3‘ Reservo‘ir Ta.nk'

~ after extended shut down is necessary, an aumhary grav1ty feed fuel
tank should be installed. Fuel from this fank, installed between the fuel
pump and the carburetor, flows by gravity to the carburetor, thus re-
placing any fuel lost through evaporation and promotes quick starting. -

See that a fuel return line is connected to the restricted outlet of the-

- reservoir tank, to return excess fuel to the supply tank. Connecf the
fuel supply line to the plant fuel pump in the normal manner.

‘ FUEL, GAS - the plant is eqmpped for gas fuel fuel connectlons ,
must conform to local regulations. In many locahtles,
presence of foreign matter in the fuel supply will require a filter in the .

line ahead of the pressure regulator. An electric solenoid type valve -

may be required (it is recommended even where not mandatory) and .
- should be connected as shown on the plant wn:mg chagram o

The regulator supphed for natural
gas use is designed to operate on

- a line pressure of not more than 5
ibs. Use an approved flexible sec-
‘tion to connect the supply plant to
- the plant inlet connection point.

SECONDARY REGUL ATOR.

- ELECTRIC .
FUEL SOLENOID
m VALVE -

MANUAL -
. SHUT-OFF-

GAS FUEL
TSURPPLY

 Some plants are equipped to burn
E 1iqu.ified petroleum £as (LPG) fuel.’ ) CARBURETOR

Such plants use a combination heat '
“exchanger-pressure regulator. A R
- separate installation diagram is = FPig. 4 Gas Fuel -
supplied, showing line connections, ‘ e
ete. -

LINE FROM~




: battery post

’ Plants that;have exclter cranlnng use the
- 'generator exciter asa cranking-motor..
- Three 12 volt (or six .6 volt) batteries must .
~ be connécted in series. to prov1de the nec-

* the battery positive to the start solenoid = - giresr ) ¢
o sw1tch, : and_the battery negatlve to ground

“If the’ 'plantc'has the automotlve type charge E‘m’*‘f‘* Pés’“‘* “ELE/\ -

_INSTALLATION = L

- BATTERY CONNECTION A 12 volt "long" type battery is required

" for those plants that use a separate auto-~
motwe type starter and battery chargmg generator. 'Space is prov1ded

_ inside the. plant housing for the battery Connect the starter.solenoid

cable to the posmve battery post, a.nd the grounded cable to the negatlve

START 1N G

essary 36 volt cranking current. Connect o o

N ;NEGAYNE
L BLE

K ‘GROUNDED S
» ON PLART

generator, a charge regulator circuit.
keeps the battery ‘charged in normal service:

~ However;. if the plant is used infrequently,

as in standby service, - operating penods ’ ' F1g 5 BATTERY
may be of short duration or infrequent . CONNECTIONS

-enough’ to allow the battery to self dlscharge. : o -

. A separate tmckle charger should be used for’ such mstallatmns -Onan
.. . automatic line transfer switches include such a frickle charge circuit.
. If the plant uses exciter cranking: (Pennsylvama models) the complete .

charging cireuit is 1ncorporated in the lme transfer ‘switch - not m the

‘engme control cn‘cmt

‘ LOAD WI?RE CONNECTIONS - Load wire connectlons are to be made to

o .a large terminal block mounted inside
the control box Access to the terminal block is gained by remowng the

screws from the instrument panel and swinging the panel out on its hinge. '

Brmg the load wires in through one of the knock-out sections provided -
in the side of the box. All w1r1ng must be in accordance w1th natwnal
and local electrlcal codes ' o el . SRR

120/ 240 VOLT SINGLE PHASE 3 WIR.E PLANT
. The-
S load termmals are marked T1 T2 T3 and T4 from -
- ‘top:to bottom. The T1 and T4 terminals are the "hot"”
" terminals; the T2-T3 terminal is the neutral (ground): :
For 120 volt service, connect the ""hot" (black) load

GRo,. % | 1 wires to the T1 and T4 terminals, and the neutral

.;EQ?%‘:Z”YV - (white) wire to the T2-T3 termmal Two 120 volt cir-

4_ - the rated capacity of the plant will be available on
N OB 4+ . either of the two separate 120 volt circuits. Balance
LT . 'the load as closely as possible between the two cir- - -
7 euits. - The two black wires will give 240 volt. ser-
. vice, . S C :

. cuits are obtained.’ Remember that ONL'Y ONE HALF R


http:increa.se

- connected to Tl and T2 will g:we one 240 volt clrcmt

o to the generator s1mu1taneously as specified above as long as no- terzm-; ;‘ S

" generator are unbalanced loads which cause the phase voltages to be un- )

o ~fer control, for standby plant operation. The TO terminal of the ONAN

8 o INSTALLATION

120/ 240 VOLT 3 PHASE 4 WIRE DELTA CONNECTED GENERATOR :
AN - This type of generatmg plant is spemally -designed so that -
two types of loadmg can be applied to the generator;: reguiarxif-
240 volt, 3 phase, 3 wire operation; or; combination -
f 240 volt, 3 phase, 3 wire and 120/ 240 volt 1 phase S

R - 2 ere opera’aon ‘ S : O : ;

B ;The load termmals are marked Tl T2 T3 and TB o

~s. " from top to bottom. The TO terminal is the center .

™ tap between T1 and T2. The TO termmal of the RR
' J'generator is not grounded L I SR

: ""For 240 volt 3 phase 3 wire operatmn connect the three

~ load wires to the three term;mals T1, T2, T3, one wire
1 to each terminal post. For 3 phase 3 wire operatlon .'
| the TO termmal is not used and is normally not grounded

If it is des1red to use combmanon smgle phase and
o three phase 1oad- 51multaneously connect such smgle
'?;phase loads as follows:

o For 120/ 240 volt, 1 phase, 3 wire operatlon, ter-'* S
- minals T1 and T2 are the "hot" terminals; the TO ter- - = |
" minal is the neutral (which can be grounded if desued)r R
. ' ‘ For 120 volt service, - connect the ""hot" (black) load -~ -

wires to the Tl and T2 terminals, and the neutral (white) wire to the TO
“terminal. Two 120 volt. circuits are thus obtained. The two black eres,

B Any combmanon of smgle phase and three phase loading can be apphed

~ nal current exceeds the rated NAMEPLATE current of the generator

- ’Combmatmn smgle phase and three phase loads applled toa three phase '

M
i
H
+

: 7; equal. These unbalanced loads:will not create voltage unbalance of the =
* phase voltages of greater than 5 per cent so long as no termmal current B
s exceeds the rated current of the generator. > R

, Tlus generatmg plant may be used w1th an ONAN automanc lme trans- -

- automatic line transfer control is always grounded. : Connecting the gen- = ”

" erating plant TO lead to the line transfer TO terminal grounds the gen- = =
.. erator. I used in conjunction with an ONAN Automatic line transfer =~ = = |

e ~ ‘control ona 3 phase-3 wire: 01rcu1t the lme transfer TO terminal should B
" be left open and not. used : . L
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INSTALL,ATION I N

- 3 PHASE 3 WIRE PLANT CONNECTIONS None :
: ‘ ‘ - of the

L termmals are grounded ... 'For three

o ;_fphase current, connect a separate load wire to

.-each plant- termmal, T1, T2 and T3, one wire to

“each termmal Reversing the connections between

. any two terminals will reverse the direction of

. rotation of 3 phase motors. Usea phase sequence
e mdlcator 1o assure m-phase connectlon ‘

L On connectmns for smgle phasa current connect
:separate load wires to each of any two plant ter- .
. minals, one wire to each terminal. Three smgle. .

- ;phase load, c:rcults are thus’ avallable ‘

: VIf both smgle and 3 phase current 15 to be used at |

the same tlme, use care not to overload any one circuit. ' Subtract the .

amount of the 3 phase load from the plant capacity. Divide the remain-

" der by 3, and this is the load that may be taken fromany one circuit for '

single phase current. For example, a 3 phase 10, 000 watt load is used.

‘ Tlus leaves 30, 000 watts available for single phase, if the plant capac- C

ity is'40, 000 watts. One third of this 30, 000 watts is 10,000 watts,

- which is the amount that may be tdaken from each of the 3 ‘single phase

circuits. Do ot attempt to take all 30, 000 in this example off one c1r—
cuit, as overloadmg of generator wﬂl result ‘ ‘

-3 PHASE 4 WIRE WYE CONNECTED PLANT - The"
, ~four :
wire plant is de51gned to produce smgle phase current

~ of one voltage, and three phase current of different "
voltage. As shown on the plant nameplate, the ‘single
| phase current is the lower voltage and the three phase
o current is the higher voltage .

R The load termmals are marked T1, T2, T3, and TO

[ from top to bottom. The T1, T2,” and T3 termmals -
‘‘are the "hot" termmals, and the TO termmal is the ;

- ground termmal :

- For three phase current connect the three load wires ,
to the terminals T1, T2, and T3, one wire to each
terminal post. I a test run indicates reverse rota-

“tion of motors in the load cireuit, reverse the con— A

Vnectlons of any two terminals.

For single phase current, connect the "hot" load wire
. to any one of the terminals T1, T2, or T3. Connect
. the ground wire to the TO terminal. Three single

- phase circuits are thus available. ~
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w0 }: IN‘;TALLATION
| ' NOTE

e Ou three phase four ere models {or smgle phase, three L
. wire models) the Voltage shown on the panel voltmeter ;?‘ Lo

' u:xapphes to the higher nameplate rated voltage - actually v

-~ . 'the line-to-line voltage. The lower nameplate rated volt-'

B age (Ime to. neutral) W1Il be in. proportlon o

If both smgle and three phase current is used at the same: txme, use s
" care not to over-load any one of the single phase circuits. Subtract the PR
 amount of the three phase load from the rated capacity of the plant, . . |
.~ Divide the remainder by three to determine the amount of smgle phase :
- load whlch may be connected to any smgle phase cn‘cult o

REMOTE CONTROL CONNECTIONS - A small four place termma“l S
L ' " block is. mounted on the bottom S
B ;mmde surface of the control box To prowde for remote control of - .
. starting and stopping, connect the START-STOP remote sw1tch 'tc‘ this R
e termmal block ‘ : SRS

'Connect the sw1tch common (center) termmal to the No 1 termmal of
.. the'plant. Connect another terminal of the switch to the' termmal block ,
~ number 2 pos1t10n Connect the remammg switch: terminal to the ter-— R ;
minal block number 3 position. ~Number 2.is the stopping circuit,- num-— : i
 ber.3 is the starting circuit, and number 1 is grounded. The plant B + L '

"~ terminal is used only with line transfer eqmpment If additional remote
sw1tches are mstalled, they must be connected in- a parallel c1rcu1t :

Py T REMOTE.CONTROL

) . . TERMINAL BLOCK 1

St CTATPLANT L 1

SN T MOMENTARY CONTACT © . .. : e T ‘
: " SWITCH ST I

L Fig,_é »Rernote.ControI’Conneclions- 'V
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For remote control distances, #18 wire can always be used up to 75
feet in wire length. For greater dlstances, larger w1re will be neces-
sary, as mdlcated « :

| MAX. DISTANCE  WIRE SIZE -

B o REIT:
120 - #18
200 4

AUXILIARY SIGNALS - If the plant is mstalled ina 1ocat1on that is not
regularly attended, and emergency stoppmg
of the plam could go unnoticed, aux:hary signals can be connected in.

the emergency stop relay c1rcu1t Connectmn pmnts are shown on the o
engine -control ermg diagram.- . V : coen



12 PREPARATION

CRANKCASE OIL. - Normal refill oil capac1ty is 5 U.S. quaris. An

. extra quart will be required after an oil filter ele~
ment change. Select the SAE number according to the lowest expected

temperature for starting purposes. Use a good quality oil that is des-

ignated for MS or DG service. ' -

TEMPERATURE | SAE NUMBER
Above 100°F. 500
Above 320F. (0°C.) . 30
~32°F. to -10°F. (0°C. to -23. 3°c ) ‘ 10
- Below -10°F. (28.3°C.) o 5W
NOTE

When adding oil between changes, always use oil of the
same brand. When mixed together, detergent oils of
different manufacturers sometimes form chemlcal com-~
pounds harmful to engine parts.

AIR CLEANER. - Remove the air cleaner top and fill the reservoir cup. -
to the line indicated on the cup with oil of the same '
SAE number as used in the crankcase. On housed plants, because of
close top clearance, it is necessary to remove the air cleaner from the
carburetor. Be sure the air cleaner is properly remstalled before run-
ning the plant. : , ,

, RADLATOR - The capacity of the coohng system is 24 quarts (U S

measure).- Check to see that the radiator drain and both
cvlinder block drains are closed. ¥Fill the radiator to within an inch or
two of the bottom of the filler neck. Use clean soft (alkali free) water,
such as clean rain water. The use of a good rust and scale inhibitor is -
recommended.

. If the plant will be exposed to freezing temperatures (below 320F. or g :
- 09C.), use a standard anti-freeze solution. Use the correct proportion
of anti-freeze, as recommended by the anti-freeze manufacturer, to '
protect at least 10 degrees F. below the lowest expected temperatures.‘

FUEL, GASOLINE. - Some special model plants are equipped Wlt.h a
mounted 20 gallon capacity fuel tank. Do not fill
the tank completely full of cold gasoline. Expansion of the gasoline as co
the plant warms up may cause the gasoline to overflow, creating a ﬁre o !
hazard. Allow an inch or two of expansmn space.

Use fresh, '"regular” grade of gasoline. DD not use a highly leaded |
_ "premium' grade of gasoline. The use of highly leaded gasoline will :
require more frequent lead removal, valve, and spark plug servicing.
The engine is designed to operate at highest efficiency and economy |
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when using "regular" grade‘gasoline. However, do not use a low octane
fuel, . such as "stove gas". The use of such fuel may cause serious
damage to the engine.

Observe the usual safety precautions when handling gasoline. Special |
precautions must be taken when the fue] tank is near the plant Never

- fill the tank whﬂe the plant is runmng

FUEL, NATURAL GAS. I;E gas fuel is to be used, see that all fuel :
_connections are leak prooi See that the line -

, pressure at the regulator inlet does not exceed 5 pounds per square inch.
In some localities, presence of foreign matter in the fuel may require
the mstallatxon of a trap or :fﬂter Consult the fuel suppher

AL spec1al carburetor ﬁttmg is used on plants equlpped for gas fuel op- |
' eration: -See that the float lock-screw (See Figure 12) is turned up-
tightly to prevent the float from vibrating inside the carburetor. If an

emergency source of gasoline is also connected, ‘see that the gasolme
shut-off valve on the carburetor is closed. See that the electric choke

is.adjusted for gas operatmn as descmbed in the: paragraph on Carbu—
‘ retor-Gas . _

GAS—GASOLINE TOGGLE SWITCH - ¥ the plant is eqmpped to burn '
" both gas and gasocline fuel, a

toggle smtch is provided to disconnect the gas fuel solenocid valve

The switch is mounted near the carburetor. See thdt the switch is at

‘the appropmate pomtlon for the type of fuel to be used :
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STA:RTING.\ - Fot"the mltle,l start, check over the mstallatxon‘earefully '

: . -and make sure that all requirements for PREPARATION
have been met. See that no electrical load is connected (c:u:'cmt breaker
at ”OFF" posmon)for the first start ‘ ‘

Press the "START STOP" switch in its "START" dlrectlon, holdmg in

contact to crank the engine. For the first start, or if the plant has run
out of fuel, extensive cranking may be necessary to pump fuel to the
carburetor and fill it. Automatic choking is provided. Hold the start
sthch 1n contact urml the plant reaches rumung speed

' NOTE

“After the factory test run, protective oil was sprayed into the
cylinders. It may be necessary to remove the spark plugs - -~ -
and clean them in gasoline. Dry the plugs thoroughly before -
reinstalling them. Burn—out of this 011 may cause temporary

" heavy exhaust smokmg ' :

If the plant is equlpped for use of gas fuel, the fmai test run was made ,
on gas fuel. On the initial start, it may be necessary to press the gas
pressure regulator priming button momentanly to start gas flow.

The spark plug gaps Were adjusted for the type of fuel specxfled For
gasoline fuel, correct gap 1s 028-. 032“ For gas fuel, the correct '
gap is .018™, ; .

- CHECKING OPERATION. As the engine warms up, observe the in- .
' dicating gauges for proper operation. On
the initial run, check the radiator coolant level. The thermostat may
have permitted an air pocket to form, preventing complete filling.

Throw the circuit breaker to its ON position, to energize the output -
terminals. Check the electrical performance of the plant. If an auto- -
matic line transfer switch is part of the mstallatmn, check the entire -
mstal]anon and performance

STO?PING. ~ I practmable allow the plant to run a few minutes at noi E

load before stopping.. This will allow the engine to cool

off slightly and prevent an undesirable temperature rise when ventilation

stops. Press the START STOP switch to the STOP posutwn

EXERCISE PERIOD When the plant is used mfrequently, as in stand-
. by service, it should be given an exercise run

regularly. The exercise run should be for at least 15 minutes, pre-

. ferably every day or two. If a "DAY" reservoir tank is used, time

- between exercise periods can be extended but should not exceed 1 week.

An "exerciser clock" is available as an accessry, and w111 provide for

automatic, unattended, regular exercise runs.

)

U 3 . -
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OPERATION

NORMAL OPERATING FUNCTIONS
The generating plant control panel includes various indicating gauges,
instruments, etc. for checking operation.  Equipment varies accord-
ing to model and purchaser options. <

OIL PRESSURE GAUGE. - The oil pressure gauge registers the engine
oil pressure while in operation. Normal

pressure is 40 to 60 psi at operating temperature. Pressure may be

considerably higher until operatmg temperature is reached.

WATER TEMPERATURE GAUGE. - 'The water temperature gauge reg-
- isters the engine coolant tempera-

'ture durmg opera‘aon Normal temperature range is 1400 to 1700F.

. CEARGE AMMETER < .The small ammeter registers:the battery .

charging current. The rate of charge- dm‘mg
operatlon depends upon the charge condition of the starting battery.
Normally, the charge rate will be 5 to 10 amperes when the plant starts.
The rate will gradually fall to almost zero as the battery becomes fully

: charged

STOP RELAY RESET BUTTON. - I one of the plant safety devices

~ operates to stop the plant, an emer-
gency. stop relay is energ1z.ed After correcting the cause of the emer-
gency stop, the RESET BUTTON must be pressed in to de-energize the

-relay and permit starting again.

‘START—STOP SWITCH. - The start-stop switch is a double throw,

normally open momentary contact type. Push
the switch up to start, down to stop.

: RUNNING TIME METER. - The running time meter reg’xsters the num-

ber of hours, to 1/10th, that the plant has

'actually run Use 1t to keep a record and schedule of periodic service,

etc

AC AMMETER. - The ammeter (two are provided on single phase

. models) registers the amount of load connected to
the plant. On single phase models, each ammeter indicates the amount
of load connected to its respective circuit. On three phase models,
the ammeter indicates the load for one phase only, according to the
position of the selector switch.

AC VOLTIV[ETER - The voltmeter indicates the voltage of the genera-~

' tor output. On single phase models, the voltage
shown will always refer to the higher nameplate rated voltage. On three
phase models, voltage shown will be for the same phase as the ammeter

“reading, as determined by the selector switch position, On three phase,

four wire models the three phase voltage only is shown.’
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'SELECTOR VSWITCH - The selector sw1tch is prowded on three phase o

‘models. It can be turned by hand - its position

determmes whlch phase of the generator output 1s mdxcated on the am——A .

- meter and voltmeter.

7 CIRCUIT BREAKE‘R.'— The circuit breaker protects the generator from "
. damage in 'case of severe overloading. If over-
loading occurs, the c1rcu1t breaker automatically trips to break the gen~'

erator exciter circuit. After correcting the condition that caused the -
. breaker to trip, the breaker must be reset by hand. The czrcult breaker
can be used asan output connect - dJsconnect sw1tch : :

- f TACHOMETER A tachometer indicates engine speed in revolutlons
: per minute. It is valuable in adjusting and checking’

speed. espec1ally when r1g1d performance standards must be rnamtamed. -

FREQUENCY METER - A frequency meter mdxcates the frequency of
N ' the generator output current. Its useis -
- snmlar ‘to that of a tachometer - it provides for checking or adjusting -
the plant The speed at which the generator turns determmes the fre— =
; quency of 1ts current :

SAFET»YDEVICES - The plant is equlpped w1th safety fea’cures that
S ‘ - automatically stop the plant under dangerous
operating conditions. Some such safety devices are standard equipment;
others are optional. Optional s1gnals that call attention to 1mproper

operatmn are avaﬂable

1. High Water Temperature
Switch. - The high water temp-

‘ - erature switch'is a

- thermostatic switch mounted in the

engine cooling system. The switch

acts to stop-the plant if the engine.

. coolant temperature should rise to

high. Refer to ADJUSTMENTS.

(| seTpmaL
SEETEXTY.

Fig. 7 High Water
Temperature Switch

2. Over Speed Smtch - The over
‘speed

smtch isa centrﬁugal type, mounted’

on the generator rotor shaft. If the governor drive belt should break,

or for any reason the speed should rlse toa dangerous pomt the over |

speed switch stops the plant
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3. Low 0il Pressﬁre Switch. ~ The low oil pressure switch acts to
) ' stop the plant in case of oil pressure
failure. It is not mtended to warn of need for adding oil.

NOTE

If one of the safety devices operates to stop the plant,
the emergency stop relay is activated to accomplish
the stopping. ‘It is necessary to press the reset button
before the plant can be started again.

WARNING SIGNAL OR LIGHT. Warmng devices are connected to
operate when a safety device has caused

an emergency stop. The warning device can be a signal light, or an

audlble horn Pressmg the reset button dlsconnects the wa.rmng signal.

VOLTAGE REGULATOR RHEOSTAT - The voltage regulator

. rheostat provides for ad-
3ustmg the ac output voltage under normal operating conditions.
Turn the rheostat clockwise to increase the voltage, counterclock-
wise to decrease the voltage. Refer to MAINTENANCE for
directions for voltage adjustment on plants with spec. letter A.

CITY' WATER COOLING. - The city water cooled plant is equipped

, " with a hand adjusted rate-of-flow valve
that should be adjusted to provide proper cooling with the minimum
flow of water. Final adjustment should be made under the maximum
load the plant will carry, the plant thoroughly warmed up, and the
water temperature stabilized. Too little water flow can cause a
dangerous rise in the engine temperature - too much water flow can
cause over cooling, Waste of water, etc . oo

HIGH ALTITUDE OPERATION - H the unit is to be operated at an alti-
s tude-of 2500 feet or more-above sea
1eve1 the carburetor maln jet adjustment should be "leaned" slightly to
obtam maximum possible power. The carburetor was adjusted for best
performance at the factory altltude of approximately 860 feet

Because the air becomes less dense as the altitude mcreases lens fuel
is reqmred to maintain the proper air-to-fuel ratio. Consequently, any
engine will develop less power at higher altitudes. The usual altitude
de-rating amount is approx1mate1y 4 per cent for each 1000 feet above
sea level.
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18 __UNUSUAL OPERATING CONDITIONS
. Low TEMPERATURES ‘

CRANKCASE OIL. - For cold weather operatmn, select the SAE number
of the crankcase oil according to the lowest tem-
perature expected before the next scheduled oil change. See PREPARA-
“TION.  When changing to a lighter oil for cold weather, change the oil
© filter element at the same time (which will require an extra quart).
~ After changing to a lighter oil, always run the plant for aiew mmutes
to circulate the hghter oil through the engine.

"Ifan unexpected temperature drop takes place, use cantmn in attempt-
ing to start the plant after a shut down period. Do not attempt to start

.2 plant that is so "stiff" that it will not crank properly. Congealed oil

- may not flow readily, resulting in lack of lubrication to vital parts and

. causing serious damage. In an emergency, apply heat directly to the

" ‘engine oil pan to warm the oil. When the oil is sufficiently fluid, start

- ‘the plant and allow it to thoroughly warm up. Stop the plant and cha,nge
the oil (and oil filter element) to the proper SAE number.

RADIATOR —If there is a possﬂnhty of the temperature fa.lhng below

; 320F. (00C.) the coolant must be protected agamst freez-
ing. Usea :good anti-freeze compound in the proportion recomm ended
by the anti-freeze manufacturer, protecting to at least 10 degrees F.

below the lowest egpected temperature. The capacity of the cooling sys- -

‘tem js approximately 24 U.S. quarts.

- Set the high water temperature cut-off switch to operate at a temperature
several degrees below the boiling point of the anti-freeze solution used,
- taking into consideration the altitude at which the plant is operating.

- H the couling system is drained to prevent {reezing, be sure to remove
the radiator cap while draining. Failure to remove the cap may form a
vacuum in the cooling system preventing complete draining. Be sure
the cylinder block drain cocks (one on each side of the engine) are open-
ed for complete draining.

- GASOLINE FUEL. - Use fresh, clean winter grade (not highly leaded,

V or premium) gasoline for best starting in cold
weather. If the fuel tank is subject to considerable temperature varia-
tions, keep the tank nearly full in order to cut down condensation of
moisture inside the fuel tank. Such condensation can cause trouble by
ice formation in the fuel system. Avoid filling the tank entirely full of
cold gasoline. ¥xpansion of the fuel as it warms up may cause it to

' overﬂow and create a fire hazard.

GAS FUEL. - Certain types of LPG fuel do not vaporize readily at low
temperatures. Heat exchanger equipment may be neces-
sary Consuilt the fuel suppller if lowered performance is observed at

-~ Jow temperatures »
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BATTERY. - Check the charge condition of the starting battery often
_enough to assure that it is always in a well charged con-

dition. The charging circuit is designed to keep the battery well charged

in normal service, but frequent starting with short operating periods

may cause the charge condition to drop to a point where there will not

be enough power to crank the engine at low tempera.tures

The crankmg power of a battery drops to about 2/5 of its normal power
at 09F., and the cranking load is greatly increased. If practicable,
remove the battery to a warm place during shut down periods in ex-
tremely cold weather. It takes but a few minutes to connect the battery
for startmg, ‘and its crankmg power will be much greater if warm.

IGNITION = The 1gn1t10n system must be in‘good’ condmon for prompt

starting in cold weather. The distributor breaker points
and condenser, and the spark plugs are particularly important. See
that the breaker points are in good condltmn {not burned or pitted) and
are properly adjusted. :

VENTILATION - An installation detail that is easily over-looked is

protection from a back flow of cold outside air during
perloqs of shut down. Ventilating openings should be constructed to
enable them to be closed when the plant is not running. If the installa-
tion provides for automatic, unattended starting and operation, automatic
shutters may be necessary.

HIGH TEMPERATURES
LUBRICATION - As indicated under PREPARATION use SAE No. 30

o0il for temperatures above 32°F. Keep the oil level
at or near the FULL mark on the level indicator. However, do not

‘over fill the crankcase Use the same SAE number oil to service the

air cleaner

COOLING - A constant supply of fresh air must be provided for proper -

cooling. See that nothing obstructs the flow of air to the
plant and see that the radiator air outlet flow is not obstructed in any
way. Keep the radiator well filled. Use a good rust inhibitor to keep
the cooling system clean-and free of rust and scale formation. See =
that the fan belt tension is properly adjusted. Be sure the high water
temperature switch is properly adjusted.

BATTERY. - Check the level of the electrolyte frequently. Add ap-
proved water as often as necessary to keep the level at
the point recommended by the battery manufacturer.
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NOTE

REDUCING BATTERY SPECIFIC GRAVITY
FOR LONGER BATTERY LIFE :

Standard automotlve type storage batteries will self dlscharge very

qmckly when installed where the ambient temperature is always above o

E g0°F., such as in a boiler room, or in tropical climates. To lengthen

" battery life, dilute the electrolyte from a normal 1 275 specnflc grawty »

‘,‘readmg at full charge toa 1 225 readmg

The cranlung power of the battery is reduced somewhat when the elec— R
trolyte is diluted, but if the temperature is consistently above 90°F.,

the reduced cranking power will hardly be noticed, and lengthened bat-
tery hfe wﬂl be a dlstmct advantage Adjust the electrolyte as follows:

1. ;Fully charge the battery Do not brmg an open flame or burn-
ing cigarette near the battery during charging, as the gas re-
1eased durmg chargmg is. hlghly mflammable '

| 2. Wmle the battery is still on charge, ‘usea hydrometer or fﬂler '
. bulb to draw off all the electrolyte above the plates in each cell..
* DO NOT ATTEMPT TO POUR OFF!! Avoid skin or clothing

contact with the electrolyte.. Dispose of the removed electrolyte.

3. Reflll each cell mth pure d15t111ed water, to the recommended
. level.- -
4. Coutmue chargmg for one hour at a 4 to 6 ampere rate

5. Use a rehable hydrometer to test each battery cell If the spec-‘v

. cifie gravity is still above 1.225, repeat steps 2, 3, and 4 until
the readmg of the fully charged battery is not over 1.225. Most
o battemes reqmre repeatmg steps 2 3, and 4 two times.

j DUST AND DIRT

_ AIR CLEANER - Clean the air cleaner and cha_nge its 011 as frequently

- as the eonditions require. The air cleaner function of
\trappmg air borne dust and dirt is very 1mporta.nt in promotmg longer
engme life.

o RADIATOR. - Keep the radiator cooling fins clean and free of dust, chaff,

leaves, etc. Clogged cooling fins will reduce the effec-
i t1ve coolmg area of the radlator and may result in 1mproper cooling. -

GENERAL. - Keep the entlre plant as clean as practlcable. Wipe off - -

o accumulations of dust, dirt, and spilled oil. Keep the
generator commutator, slip rings, and brushes clean. Keep supplies
of fuel and oil in air tight containers. Change the crankecase oil, and
_ the oil filter element more frequently, as conditions require.

emstonss
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'spmed oil, dust, dirt, etc.

PERIODIC SERVICE

-GENERAL. -~ Follow a déﬁ_nite’ schedule of inspection and servicing to

, help in keeping the plant in good running condition, and to
keep operating expenses to a minimum. Service periods outlined in
this section are for normal service and operating conditions. For ex- :
treme conditions, such as continuous heavy duty, extremely high or low
temperatures, etc., service more frequently. For periods of little

‘use, service periods can be lengthened accordingly. Keep a record of
‘the operating hours each day to assure servicing at the proper intervals.
‘See Maintenance section for Ford’s Service Schedule and add;ltmnal :

‘ ‘mamtenance. ‘ : :

DAILY SERVICE
(Normal 8 hours Operatlon)

: FUEL If the plant is. operated on gasolme fuel, check the fuel sup~

ply often enough to avoid running out of fuel If the plant stops*
from lack of fuel, it will be necessary for the fuel pump to first pump
enough fuel to the carburetor to permit starting again. This may re-

“quire considerable cranking, depending upon the distance of fuel travel
, Afrom the tank to the fuel pump .

' CRANKCASE OIL. - Check the oil level, on the level indicator. Do not-

N allow the oil level to fall below the "ADD O
mark on the indicator. Add oil of the proper SAE number, as necessary
to bring the level to or near the "FULL" mark on the indicator. Do not

- over fill.

AIR CLEANER. - Service the air cleaner as often as required by the
operating conditions. Under extremely dusty con-

V (htxons, it may be necessary to clean the air cleaner and renew its oil

several times during a day's operation. Under dust free conditions,

~every - 100 hours or even less frequent servicing may be sufficient.

“'To gervice the air cleaner, remove it from the top of the carburetor.
Disassemble-the top section from the cup section and pour out the dirt

laden oil. Clean reservoir cup and filter element with solvent and allow
to dry. Refill to the indicated level with clean oil and reassemble the
cleaner.. When reinstalling to the top of the carburetor, tighten just
enough to assure that no air w111 leak in around the clamping pomt

‘ RADIATOR - Check the level of the coolant in the radiator, and add

‘liquid as necessary to bring the level up to normal i _
freezmg weather prevails, and a non-permanent type anti-freeze is used,
test the protective strength of the solution. The hlgh water temperature

(‘~sw1tch will not protect against evaporatmn

CLEANING - Keep the plant clean as practlcable A clean piant is
~ easier to service and will give better service. Wipe off



22

PERIODIC SERVICE

%ﬁ Nzl

CXEEP DIL AT THIS
LEVEL :

TR
SRR
S SeSclehe

SRseie

‘X. v

K NEVER OPERATE
ENGINE WITH
OIL BELOW THIS
LEVEL

2a¥

S
AU

OIL LEVEL
GAUGE MARKS

GOVERNOR
CONTROL
LINKAGE

BALL

N JOINT

‘DISTRIBUTOR WITH

BISYRIBUTOR
LILER

APPLY LIGHT
-F LM OF NON~-
FIBRE GREASE

%

CAP AND ROTOR

REMOVED

KEEP OIL AT THIS
AIR CLEANER LEVEL.

QIL LEVEL

~ Fig. 8 Lubrication Points

(S ——




_PERIODIC SERVICE _ 23

. WEEKLY SERVICE
{Normal 50;hours Operation) :

CRANKCASE OIL. - With a new (or reconditioned) engine, drain the

. crankcase and refill to the proper level after the
FIRST 15 HOURS OF OPERATION. Drain and refill the crankcase again
after the next 50 hours of operdtion. If the plant is operating under tem-
perature conditions of 320F. (0°C.) or lower, continue to change the
crankcase 011 at 50 hour intervals.-

Such 'cold weather operatlon, particularly when operating periods are of
short duration, is likely to cause sludge formation which tends to quickly
contaminate the oil.. Always drain the old oil, when changing 1t only

.. when the englne is.-warm from recent running.

Under normal temperature (abqve. 320F.) and operating cOnditions,
change the crankcase oil every 100 operating hours.

OIL FILTER. - The oil filter is a full-flow type, and if allowed to be-
- -~ - come filled with sludge to the point where no oil can .
flow through it, a by-pass valve opens to provide lubrication to the en-

v gine.

Under normal operating conditions, chahge the oil filter element each
alternate crankcase oil change. However, under cold operating con-
ditions or dusty and dirty cond1t10ns, change the filter element at each

o oil change

Place a drip pan under Athe'oilffilter. Remove the center bolt and re-
move the filter housing and element as a unit. After discarding the dirty
filter element and all the gaskets, clean the metal parts with solvent,
makmg sure the radial holes in the center bolf are not clogged. Place

a new gasket next to the head of the center bolt and insert the center

- bolt in the housing. Install the spring and retainer assembly over the ‘
- center:bolt {retainer.facingthe. threaded end.of bolt). Install.a new gasket

and element over the bolt.

- With the opemngs in the dlaph.ragm pomtloned at the top, mstall a new

housing gasket in the crankcase recess. Position the filter and tighten
the center bolt just enough to cause the filter housing to contact the
gasket. . Rotate the housing to assure even seating, then tighten the cen-

-ter bolt to 20-25 pounds-foot toerque. Overtightening the center bolt may

cause distortion of the filter housing and cause oil leakage. Check for -
oil leakage after the engine has warmed up.

GOVERNOR - Check the governor oil level. Remove the oil level plug
(Flg 8 ) and add oil, of the same SAE number as used

. in the crankcase, until the oil reaches the plug level. Do not overfill.
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GOVERNOR LINKEAGE. - Inspect the ball joints of the governor arm

‘ . and carburetor throttle linkage. Keep these
points iree ef dust. Lubricate with a "'dry" type of lubricant, such as
powdered graphite. If a "dry" lubricant is not obtamable, use only a .

,,11ght macmne 011 of non- gummmg quality. : S

'BATTERY GENERATOR - Put two or three drops of 011 m the battery -
_charging generator oﬂers, one at each end -

- of the generator Do not over lubncate

: STARTER - The startmg motor doés not requ1re any lubrlcatlon ﬁ 1t f
' : does not have an 01ler at its outer end -

: BATTERY - See that the battery connectlons are clean and t1ght C‘Or-' l

*' rosion at the terminals can be removed by flushing with

- ‘a Weak bak:mg soda and water solution. Flush clean with clean water -
and dry thoroughly. A light coating of grease or asphalt pamt Wlll re- S

tard such corrosion.

’Keep the electrolyte at the proper level above the plate separators by
adding clean water which has been approved for use in batteries. In '~

- freezing weather, run the plant for at least 20 minutes after adding -

water, to mix the Water with the electrolyte and prevent 1ts freezmg

MONTHLY SERVICE
~ (Normal 200 hours Operanon)

FUEL SYSTEM. - . Remove the drain plug at the bottom of the carbure-«
tor to drain off any sediment. Install the plug se- -

B ‘curely Remove the filter bowl and screen from the fuel pump, clean

~ thoroughly, and replace. After servicing is completed, mspect care~
fully against leaks. ' ~, S

SPARK PLUGS. - Remove the spark plugs, clean them and adjust the
. .gap to 0.028-0.032 inch when using gasoline fuel or

. to 0.018 inch when using gas fuel. Replace with a new. one any plug
which will not pass a standard compressmn firing test ‘

; DISTRIBUTOR - Examme the dlstrlbutor breaker pomts ‘ If burned"cr .
pitted, replace with a new set. See that the point gap. -

is set at 0.014" to 0.016" at widest separation. Apply a very small
amount {about the size of a match head) of high temperature grease on
the breaker cam surface. Puta few drops of oil in the o11er cup on t\he
side of the dlstmbutor

LCOMPRESSION TEST. - Use a compression gauge to test the engine-
compression. - Low compression on one cyl-

mder may mchcate a leaking valve. Unusually high compression on all

cylinders may indicate a build-up of lead deposits, necessitating removal
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of the cylinder. heads and sci’aping deposits out. Normal new engine
compression with the throttle wide open, engine at operating tempera-~

 ture, all spark plugs removed and battery fully charged, is approxi-
. mately 155 1bs. ,

EXHAUST. - Inspe'ct all exhaust connections carefully for leaks. Tighten
_— or make any other necessary repairs o

GENERATOR - Examine the generator brushes and the shp rings. The

o slip rings acquire a brown glossy appearance, which
is normal. Do not attempt to maintain a bright metallic appearance.

‘Wipe clean with a dry, lint free, hard finish cloth. Slight roughness

ora heavy coating can be remedied by lightly sanding with #00 sand-
paper - never use emery or carborundum cloth or paper. Wlpe out all

. carben and sanding dust:..

Brush‘e‘s' gradually wear so that eventuaily they can become too short
to properly function. Brush wear will be more rapid under dusty con-

ditions. Replace brushes in sets, when worn to 1/2 inch in length.

Never lubricate brushes or slip rings..

The generator bearmg isa permanently lubricated and sealed type and
requires no lubrlcatlon servme. .

" THREE MONTH SERVICE
{(Normal 600 hours Operatmn)

VALVE TAPPETS. Remove the rocker arm covers and check the tap-
pet clearances. Adjust as necessary to a clear-

ance of 0.016 inch for the intake valves, and 0.018" for the exhaust

valves. Tappets should be adjusted with the engine at operating temper-
ature. c : ' .

CAUTION

‘When replacing the rocker arm covers,  tighten the
~cover nuts to only 2 to 2.5 1b.-ft. torque. Over-
tlghtenmg the cover nuts will dlstort the cover.

SEMI- YEARLY SERVICE
(Normal 1200 hours Operatmn)

COOLING SYSTEM ~ Drain the cooling system. Flush thoroughiy and
if necessary, use a good cleaning solution. Re-
fill, using a good rust inhibitor or ant1 freeze containing inhibitor.

OIL PAN. - Remove the engine oil pan and clean thoroughly of all
sludge, etc. Do this at a time to coincide with a regularly
scheduled oil change.
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CARBURETOR, GASOLINE. - The carburetor has main and idle adjust-
‘ ing needle valves (Fig. 9 ). The main .
adjustmg needle,’ at the bottom of the carburetor, affects the operatmn
at the heavier load conditions. The idle adjusting needle, at the side of
the ca.rburetor, affects the operatmn at the hght and no load conchtlons

Under normal c1rcumstances the factory carburetor ad;ustments should

" not be disturbed. If the ad]ustments have been changed, an apprommate‘ -

- setting of 1-1/2 turn open for the idle needle and 1 turn open for the -
main needle will permit starting. Adjust temporarily for smoothest

- running. Allow the engine to thoroughly warm up before makmg fmal

' adgustments , -

An engme speed mchcator (tachometer or frequency meter) should be
used. :

Fig. 8 Gasoline Carburetor 'Adjustménts

To adjust the "idle" (no load) needle, see that no load is connected.to
" the generator. - Slowly turn the idle adjusting needle out until the engine
speed drops slightly. Turn the needle in just to the pomt where the ’
speed returns to normal. : ;

To adjust the mam needle, apply a full electrical load. - Turn the main
- needle in until the engine speed begins to drop. Slowly turn the needle
out until the speed no longer rises. Try various electrical loads. If

the engine speed fluctuates at any load, turn the main adjusting needie o

out slightly. Do not turn out more than 1/2 turn beyond the original

Sy
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full load setting. If stable speed can not be obtained by such carburetor

 adjustment, a change in the governor sensitivity adjustment will prob-
" ably be necessary. :

. ELE CTRIC CHOKE. - A 12 volt electri¢ choke with vacuum booster is

used on gasoline plants as shown in Figure 10.
The ad}ustable choke cover is held in place by the three outer screws.

 The perimeter of the cover is divided into settions by small raised
marks. One of the marks is labeled zero and the twelfth mark from the
zero mark is labeled with an asterisk(*). The asterisk mark indicates
the normal adjustment setting.. A long raised line on the top of the
choke housing is used as the reference mark. The normal setting for

the choke is made when the asterisk mark lines up with the reference
line as shown.

' If over-chokmg occurs, loosen the three locking serews and turn the
choke cover slightly to the left (counterclockwise).
far. One or two notches will usually be sufficient. Tighten the three

locking screws. To increase the choking actlon, turn the choke cover
shghtly to the right (clockw1se)

Do not turn very

L LONG RAISED LINE

Fig. 10 Electric Choke

COUNTERWEIGHTED CHOKE, GAS OPERATION (Prior to Spec C)

When the engine is
‘warm, the Zenith electmc choke cannot give choking action immediate--
ly when the engine is stopped. The counterweighted choke, located at
the carburetor inlet, aids startmg The correct position of the weight,
‘on the choke plate shaft. holds the choke closed while the engine is stop-
ped, and permits the ¢hoke to be held open by the air stream to the car-
buretor while the engine is running. :
Refer to Figure 11. for correct choke adlustment After adjustment pro-
per operation of the choke should be checked by determining that, (1) the

butterfly valve freely closes when released, (2) the butterfly snaps open
as soon as the engine starts '
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Sel Screw

Line ot right dng/e
zio borey
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Fig. 11 Counterweighted Choke (Pribr to Spec C) '

SOLENOID PRIMER, GAS OPERATION (Begin Spec C). - The primer is-
o located on-the °
- center of the atmospheric gas pressure regulator Battery current oper-
ates the primer automatmally when the engine is being cranked. The arm-
ature of the primer opens the valve of the regulator to permit a good vol-
ume lazy flow of gas vapor to the carburetor for quick starting. This is a
choking effect. To. -adjust primer loosen lock nut and turn primer in (clock~
“wise) to richen, or.out (counter-clockwise) to lean. Tighten lock nut after
adjustment. To chetk for amount of prime, remove hose at carburetor and

B watch vapor at end of hose when primer is operated; vapor should come

- out of hose in a good volume lazy flow.

SOLENOID PRIMER REGULATOR

‘Fig. 11A Solenoid Primer (Begin Spec C)

CARBURETOR, GAS. - If the plant is equipped for gas fuel, see that

the gasoline shut off is closed and that the float
lock screw at the bottom of the carburetor is turned upward to its limit.
The electric choke must be adjusted so that the adjustable cover is
‘turned 10 to 12 notches counterclockwise from the zero mark, as shown
on Figure 12. When properly adjusted, the electnc choke w111 be com-~
pletely open even at very low temperatures. :

With the "idle" adjusting screw turned inward to its seat, and with the
plant operating at full load, ‘turn the main gas adjusting screw in until

S —

P, S



V coolant temperature rises to high. This

drops about 10°. (1)‘Ad3ustab1e temperature
“switceh used prior to Spec C was set at the

be set at a temperature several degrees

~ the setting 3° for each 1000 feet above sea /—-7@
level. Do not set the switch to operate at too - '

- stopped before it reaches operating temp-

ADJUSTMENTS Mshid

~ the engine speed begins to drop. Then turn the adjusting screw out V

(counterclockwise) until the speed returns to normal. Set the lock nut
securely to prevent any change in the settmg from vibration. ‘

Check to see that the ant1-d1ese1mg control is properly connected and
that the throttle stop screw is properly adjusted, Fig. 15.

P LONG RA!SED LINE GASOLINE FUEL
!D’:JE ADJUSTMENT
4

L LOCKING
fSCREWS ()

i

i ZENITH ELECTRIC CHOKE
SETTING FOR RUNNING
WITHGAS FUEL

GAS FUEL
IDLE ADJUSTMENT . *

GAS FUEL
MAIN ADJUSTMENT

Fig. 12. Gas-Gasoline Carburetor Adjustments

HIGH WATER TEMPERATURE SWITCH. - The switch operates to

stop the engine if the

prevents overheating which would cause
serious damage to the engine. The engine
may be started agam when the temperature

> | SET DIAL
£ (SEEVEXT)

factory at 205°. The dial adjustment should

below the boiling point of the coolant. Lower

low a temperature or the engine may be : ;/‘

erature. .(2) Non-Adjustable switch used I :
begin Spec C is fixed to operate at 202°F. - Fig. - 13 High Water

- plus or minus 2°, The pressure radiator cap ‘Temperature Cut-off

prevernts coolant boiling at high altitudes. ' Switch
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FAN ANI) GOVERNOR BELTS - Separate belts are used to dmve the

‘generator and the governor. The radi- ’

»ator fan is drlven by the generator belt, and the water pump is driven
~ by the governor belt. Belts should be inspected and replaced if cracked

or if they show signs of fraying.  Keep belts adjusted for proper tension’
of approximately 1/2 inch deflection at the point of longest span between )

. pulleys. Belts too tight will cause strain on bearings of the driven
. mechanism. Belts. too loose cause yshppmg and improper operetmn )

- ANTI-DIESELING CONTROL. - Normally the factory adjustments
' should not be changed. Ad]ustment
procedure is mcluded with governor ad]ustment

The antlﬂdlesehng control (governor over-rlde) isa dev1ce to hold the’ o

“throttle closed durmg stopping. of the ‘plant. “This insures prompt-
stopping and prevents back firing. A -spring and linkage-holds the

- throttle closed during stopping and shut down. A solenoid is energlzed
"to overcome the spring tension and permits the governor to open the -
throttle during starting and running. The anti-dieseling control spring
tension must be adjusted so that it is slightly stronger than the spring -
in the govemor 8 Jomted lever and weaker than the pull of the solenmd

: GOVERNOR {(Includes Ant1-cheselmg Control) - ’I‘he governor controls ‘

. the speed of the engine,
and therefore the frequency of the current. Plant speed affects AC out-
put voltage. Either a tachometer or frequency meter may be used to
check engme speed for proper governor adjustment. L :

1 Gevernor‘ Lmkage - With the engine stopped, the throttle held Wlde '

. open, and tension on the governor spring, ad-‘

' Juet the governor hnkage length by rotating the ball joint on the link'so .

. that the carburetor stop lever clears the stop pm by not less than 1/ 32
“inch.

- 2. ‘ Anti4diese1 Control.‘ Move stops (set screws on vtnre lmk) away .
- . from carburetor so that they have no purpose
unt11 completmg speed ad]ustments : .

3. Warm Up - Start the plant and allow it to reach operatmg tempera—
e ture ;

B 4 Speed - Ad]ust the speed Wlth no electrlcal load connected ad}ust
' “the speed screw to attain the proper no load (n.1.) speed as’
‘ ,shown in the speed chart. Apply a full rated load at 0.8 power factor -

-~ and again check the speed. Be sure the voltage is safe for the load

- applied. An incorrect speed drop from full load to no load nece381tates :

a sensmwty adjustment.

:Althoug;h the plant is rated at 80% power factor load the speed and volt—

by


http:center,bolt(retainer.facing.the.thr,eaded.end.of
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age regulation at full load may be made by connecting the type of load
. that corresponds with the application.
- SPEED CHART FOR CHECKING GOVERNOR REGULATION

SPEED RANGE | SPEED SPREAD (WITHIN RANGE)

LIMITS PREFERRED |  LIMITS

'MAX. |- MIN. [F.L. *TON.L.| MAX. | MIN.
FOR ALL |CYCLE 63| 59 50 - 61 3 1.5
60 CYCLE 1 !
PLANTS |[RPM 1890 | 1770 | 1770 - 1830 90 | 45
FORALL [CYCLE 53| 49 49-51 3 L5
50 CYCLE | |
PLANTS |RPM 1590 |1470 | 1470 - 1530 90 | 45

- * Speed Regulation for Full Rated Load is at 0.8 Power Factor.

- 5. Sensitivity. - If the plant tends to hunt {alternately increase and de-
crease speed) under load conditions, increase very
slighily the distance between the governor main shaft and the sensitivity
~screw on which the spring link pivots. For best regulation, keep the
sensitivity screw up as closely as possible without causing hunting.

Any change in the setting of the sensitivity screw will require correct-
ing the speed screw adjustment. Decreasing sensitivity by turning the
screw clockwise causes a slight speed increase which can be corrected
by turning the speed screw slightly counterclock‘mse to decrease spring
tension. '

6. General. - Be sure thatall lock nuts are tightened as adjustments
 are completed. The _governor can not operate. properly

if there is any binding, sticking, or excessive looseness in the con-

necting linkage or carburetor throtile assembly. A lean fuel mixture,

or a cold engine may cause hunting. If a voltage drop is excessive when

a full load is applied, and adjustments are correctly made, it is probable

that the 'engine is low on powez: and shonld be repaired as necessary.

7. Ou'tput - Check the AC output voltage. It should be plus or minus
3% of the rated voltage .

8. Ann-chesel Control. - (a) See that the wire linkage is securely
: "~ attached to the solenoid plunger. Do not
‘shorten or lengthen this connection unless the spring tension at the
opposite end can not be fully adjusted by its stud. (b} Set the stop {or
over-ride set scréw, located nearer the solenoid) on the wire linkage
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v *about 1/ 32 inch from the slotted over-— ride lever on the carburetor 80
that it does not interfere with wide open throttle when the solenmd is

- fully engaged (plunger all the way in) as when plant is running. (c) See

" that the anti- dzeselmg control spring tension is just enough to "break''

. the governor's jointed lever and hold the throttle closed during. stoppmg "

The spring tension adjusting stud serves also to rotate the spring as
. necessary to hold the linkage stops horizontally to engage flat agamst
‘the over-ride lever. - (d) Set the no load stop (located nearer the .

- spring) on the wire linkage 1/32 inch away from the over-ride 1ever e

o :Wh11e the plant is running at rated speed with electrical load removed
' (no load) Start and stop the pla.nt to check the ad;ustments.

| MlCRO-SWlTCH .~ ,OVER-RIDE LEVER
. NOID | OVER-RIDE “NO LOAD UDLE)
/50".5 \ STOP- ‘ STOPAND SET
e A , ot SCREW . —SPRINGTENSION
NS N » ‘ADJUSTING STUD
- f e ’ . LOCKING NUT
,}w = y . ADJUSTING NUT
“CAM
ANTI- msgg CON- - o ~—BRACKET
TROL WIRE - = » «
[ TkacE ’ SPRING
CARBURETOR THROTTLE cove NOR ) ‘
(STOPPED POSITIONY ~ CONTROL L‘NKAGE ,'ig(’{lg
2
i .’j GOVERNOR ARM
GOVERNOR SPEED'
ADJUSTING SCREW
& Sfa S TURN QUTTO -~ -
‘Q{v' Y?J’i\ DECREASE SPEED -
PSS TURN 1N TO
DAL INCREASE SPEED
BT
: <<f*fo &
o/
4‘6\&‘2‘&5\ @
s 7
Q,,@ Xt
Q}éj‘ :
T % GOVERN SRR /
SPR ING MAINTAIN
OiL LEVEL iy
i
Fig. 14 Governor Adjustments ,
CRANKING POSITION - NO LOAD POSITION | STOPPED POSITION E

<, ANTI- DIESEL CONTROL
5\\{’5“ CWIRE UINRAGE

(UNIT_ERUNNING}

SoLenod e fuisensacene o

ANTIDIESEL -
CONTROLWIRE
LINKAGE

" THROTTLE . -
i PLATE

THROTTLE PLATE

'Fig. 15 Throttle Stop Adjustments. =

[53
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9. Throttle stop adjustment. - With the plant stopped, see that the

' throttle stop lever screw (attaching
the over-ride lever) engages the carburetor stop projection by 1/4
to 1/2 turn. This can be done by bacKing off the screw until it just
clears the carburetor stop, then turning in 1/4to 1/2 turn. This
provides a “'cracked open' throttle for good starting characteristics.
Do not turn in so far as to cause the plant to "diesel” and refuse to
stop, thus defeating the purpose of the anti-dieseling control.

DISTRIBUTOR POINT GAP. - The proper condition, alignment, and
point gap adjustment are important fac~
tors governing engine performance and long point life. They should be
cleaned and inspected every 100 hours of operahon Points should be
replaced whenever a burned condition or excessive metal transfer be-
tween the points exists. The distributor points and the inside of the
distributor cap should be cleaned with a stiff bristle brush using a
good solvent such a chloroform or carbon tetrachloride. Do not usea
file, sandpaper, or emery cloth to clean or remove pits from dlstrlbutor
.points. Any abrasion of the pomt surfaces only causes them to burn
faster. .

NOTE: If it is necessary to replace the distributor cap or spark plug

wires, insert the wires in the proper cap sockets in a counter-
clockwise direction, in the firing order 1-5-4-8-6-3-7-2. The number
one socket is identified by the number 1" on the cap. The cylinders
are numbered from front to rear - right bank, 1-2-3-4; left bank 5-6-7-
8. : :

To check the distributor point gap, crank the engine with the starter
until the movable arm. rubbing block rests on a high point of the cam,
“then check the point gap with a 0.015 inch feeler gauge. If the point gap
requires adjustment, loosen the point assembly lock serews, insert the
blade of a screw driver in the adjustment slots, .and turn it to obtain a
0.015 inch gap. Tighten the lock screws, then recheck the point gap.

ANTI—DIESE LING HOLDING SWITCH. - The micro switch, at the anti-
‘ dieseling solenoid. shorts across
the remstor in the solenoid circuit, giving full battery voltage momen-
.tarily to pull in the plunger for engme starting and runnmg '

.The micro switch must be mounted at the proper distance from the sole~
noid plunger cam. Inspect by working the plunger by hand. Listen for
the *'¢lick™ as the switch is opened and held by the plunger.--If the switch

- does not open, high voltage will burn out the anti-dieseling solenoid. If

the switch opens too soon the plunger will not continue to hold fully in.—-

chattering will oceur. -

To adjust the switch posmon move its bracket slightly at the screws
* . which mount the bracket and solenoid. Refer to Figure 14.
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ENGINE

VALVE SERVICE. - The enginé is o e =

, , equipped with _ , L
the "FREE" ROTO type exhaust valves, S S

- Figure 16. The valve rotates by using
_a special valve spring retainer and RETAINER
cap. While the valve is lifted, it is e
. free to rotate due to natural vibra- PN "“VALve sTEM

~ tion and turbulence of the exhaust JALVE
gases and this scuffing action pre- =~ 7~ 7
vents the formation of any trouble» ‘ D I
' some deposits. ~ ~ Fig. 16 Valve Rotators

i The rotator mechamsm has'a clearance between the valve tip and the .
rotator cap, as shown in Figure 18. This clearance is requlred to

~ obtain positive freedom of the valve during the lift cycle. Wear occurs
principally on the keys and clearance should be checked at each recon-
ditioning. Wear tends to increase the clearance and cause increased
valve lash. Regular service stations have gauges to check the rotator.
-clearance and where the clearance is too large it can be reduced by

- grinding off the cap to decrease its depth. The rotator parts tend to
become matched parts within each assembly as they wear in. For this
-~ reason it is highly desirable to keep the parts from each assembly sep-

-arate during the servicing operation and to reassemble them with their

original valve wherever possible. In addition, each key should be in-
stalled in its original position and not turned over. If it is necessary
to use a new valve, new caps and keys. should be installed.

Mamtammg the prbper cleafance between the end of the valve stem and

the rocker arm is one of the most important factors governing long en-
. gine life and top performance. It is recommended that the valve clear-

‘ance be checked and adjusted when necessary every 100 hours. The
engine must be at normal operatmg temperature before adjustingthe -
- -valve clearance. The intake valve stem clearance should be 0.016 1nch

and the exhaust valve stem clearance should be 0.019 inch. (NOTE: Work

on one bank of cylinders at a time, leaving the other rocker arm cover

VALVE SPRING

mstalled The valves are arranged
from front to rear, on both banks,
in order: -E—LI«-E»E-I-I—E. Tight- i R\

‘en the lock nut and recheck the i T “/ KEYWAY
clearance. ' Sy

: VALVE TIMING. - The camshaft is

: driven from the

crankshaft by a silent timing chain.

Proper valve timing is provided by
- -installation of the tmnng chain as

-shown.. ’

b‘ 12 PINS
~BETWEEN

/ﬁﬁ“ ‘ f)\\ anr\s

. ¥ KEYWAY TIM!NG MARK

Fig. 17 Timing Chain
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IGNITION TIMING. - Whenever the distributor points are replaced or

adjusted, the ignition timing should be checked
and adjusted if necessary. Proper adjustment of ignition timing must
be maintained to obtain maximum engine power output and best possible
fuel economy. , A

The crankshaft pulley has two grooved timing marks. Tl;@j;ﬁﬁtmark
which goes past the pointer with rotation is the only mark which is to be
used to time the engine /See Figure 18. The pointer is bolted to the
cylinder front cover. ' :

Connect the timing light high tension
lead to the No. 1 spark plug (front
-cylinder on right hand bank, view-
ing engine from the rear) and the
other two leads to the proper bat--
tery terminals. If necessary, clean
the dirt from the first timing mark,
and chalk the mark and pointer to
improve legibility.

Operate the engine at idle speed,
and direct the timing light at the
pointer, keeping the pointer in

~ line with the center of the pulley Fig. 18 Ignition Timing

and the light. The light should
flash just as the first mark on the pulley lines up with the pointer. If
the first mark on the pulley and the pointer do not line up, loosen the
distributor body clamp, and rotate the distributor body until the first
mark and the pointer are in line. (NOTE: Ignition timing is advanced
by .clockwise rotation of the distributor body, while counterclockwise
romtion retards timing)
TESTING COMPRESSION Operate the engine at idle speed for 30
minutes to be sure it is thoroughly warmed
up. Turn off the engine and remove all of the spark plugs from the en-
gine. Install a compression gauge in a spark plug hole, and crank the
engine about four revolutions with the starter. Record the gauge read-
ings for each cylinder. Compare the gauge readings. The compression
should be 150 pounds plus or minus 20 for each cylinder. :

If the compression pressure is low on two adjacent cylinders, the pos-
sibility of a leak between the two cylinders is indicated. Such a leak is
usually caused by a head gasket which is not sealing properly. If the -
compression pressures on all cylinders are low, or vary a great deal,
the cause of the trouble can be narrowed down by squirting a liberal
quantity of engine oil through the gpark plug holes on top of the pistons
of the low reading cylinders. Then crank the engine a few revolutions
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‘to get the oil evenly distributed on the cylinder walls, and make a sec-
‘ond compression test. If there is very little difference between the
readings obtained in the two checks, sticking or poorly seating valves
‘are-indicated. However, if the readings on the low cylinders have im-
‘proved considerably, it mchcates the compressmn is bemg lost past
the plstons and rings.

E CYLINDER HEAD BOLT TIGHTENING - When replaCmg the cyhnder
head, first coat the cylinder -
head bolts mth head gasket sealer and then t1ghten the head bolts in the
1sequence shown - e o :

' Txghten the head bolts in three ‘progressive . steps as shown in Flgure 19
'usmg the proper torque as specmed

| Fig 19 Cylinder Head Bolt Tightening Sequence

HEAD BOLT TORQUE SPECIFICATIONS

. HEADBOLT ~ TORQUE -
~ TIGHTENING STEPS 3 ‘ (}?’OOT POUNDS)
1(cold) o i 55
2 (cold) K ; : .85 -
Fmal (hot) » ' o ‘» 5

The fmal t1ghtenmg of the head bolts should be made after the plant has
been run'for a mlmmum of 30 minutes at 1dle speed. C

,OIL FILTER CARTRIDGE REPLACEMENT. - The full flow type oil
filter cleans all of the

lubrmatmg oil before it enters the oil passages in the cylinder block.

This type of filtration assures that all of the oil is cleaned before it can

reach vital bearing surfaces. If the filter element should become clogged,

lubrication of vital engine parts is assured by the by-pass valve located
'in the hollow center bolt. The by-pass valve allows a sufficient quan-
tity of unfiltered oil to enter the engine to prevent any damage to the

- moving parts. A top-opening, anti~-drain-back diaphragm is positioned
in the cylinder block to prevent oil from draining out of the filter and
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‘ba'cl;,into the oil pan when the engine is stopped. This insures an im-

mediate supply-to the bearings when the engine is started again.

" The oil filter cartridge should be replaced every 100 hours, or if op-

erating in below freezing temperatures or under severe dust conditions,
whenever the oil on the dip stick is so black or dirty that the markmgs
on the dip stick cannot be seen through the oil.

, 'When changmg the 011 filter cartrldge place a drip pan below the filter.
‘ ~Remove the center bolt, then remove the filter housing and element as

a unit. Discard the dirty filter element and all gaskets, then thoroughly
clean all the metal parts in solvent. Make sure the holes in the center

‘bolt are free of sludge and obstructions.

Place a new gasket on the center bolt, then insert the center bolt in the
housing. Make sure the tangs on the spring retainer are engaged in the
spring, then drop the spring and retainer assembly over the center bolt.

Install a new gasket and filter cartrldge over the center bolt. (NOTE:

the pressed paper type of cartrldge does not require a gasket above the
sprmg retamer)

Make sure the holes in the ant1- drain- back dlaphragm are p051t10ned
_at the top. Instdll a new gasket in the filter housing recess in the block.
Position the filter assembly on the block, then tighten the bolt just
~‘enough to bring the filter housing in contact with the gasket. Rotate
" the housing slightly to assure even seating, then tighten the center bolt
“to 20-25 foot pounds torque {approximately 3/4 to one additional turn).

NOTE

'BE SURE TO CHECK AROUND THE FILTER HOUSING
"AND CENTER BOLT FOR OIL LEAKS WITH THE ENGINE
WARMED UP AND OPERATING.

" CRANKCASE VENTILATOR - The crankcase venhlatmc system permits

clean, filtered air to circulate through

the engine. As the air moves through the engine, it picks up corrosive

blow-by gases and carries them to the outside. The air enters at the
side of the engine through an oil-wetted filter. After ventilating the

. crankecase, push rod chamber and rocker arm covers, the air moves
- through the carburetor air cleaner. The air is then discharged through

the engine exhaust system.

~“Remove the oil filler cap, ‘and wash the air inlet filter mesh in solvent
~-atleast every 10 hours. Oil the wire mesh with light engine oil.
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GENERATOR

The ac generator normally requires very little servicing. However .
periodic inspection, to coincide with engine maintenance will assure

- continued good performance.

- BEARING. - The generator ball bearing is pre-lubricated and seélé@i.j o

- STATIONARY EXCITERi - The "static'' exciter 'and';t'egulator' isused . .
B s on units that have the separate automotive ‘

It requires no maintenance during its service life.

'{ype starterand chargiﬁg.gener.ator .
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The exmter has no moving parts. Occaswnally blow out any dust etc.

- Check thoroughly to assure that all components are mechamcally se-
cure, and that all electrical connections are tight.

Generator Tests. - If the generator :Ioes not function prOperly, a few
, Co simple tests may isolate the cause.

1. Temporarily disconnect the two generator leads connected to

, the exciter terminals E1 and E2. Connect another source of -
. ac power (such as the normal line when the plant is used for stand-
’by) to the exciter termmals El and E2.

‘ If there is no de voltage across termmals AFl (+) and AF2 {(—),
- the. exciter is not functioning. .

-2 If de voltage at terminals AF1 and AF2 is appr0x1mately 25
volts (no load condition) but there is no ac output at the gener-
o ator main output terminals check the alternator for a grounded or
- open clrcmt, etc.

3. No termmal of the exmter should show a grounded clrcmt

" 4. Hac voltage drops u.n:ler load conditions, check the exciter
- rectifiers. Use a low voliage, battery powered "Multimeter”
. type ohmmeter. Disconnect one lead from or remove, each
" rectifier for its test

CAUTION

Note carefully the DIRECTION OF MOUNTING of
any rectifier removed. It, or any replacement,
must be remounted in its original direction.

- a. Connect the ohmmeter across the rectifier contacts and
observe the meter reading.

" b. Reverse the connectmns and compare the new readmg with
~ the first reading.

~c¢. Ione reading is considerably higher than the other reading,
the rectifier can be considered satisfactory. However, if
both readings are low, or if both show an "open' circuit, -
replace the rectifier with a new identical part.

5. If a hunting condition exists, which can not be corrected by a

governor sensitivity or a carburetor fuel mixture adjustment,

check the adjustment of the stabilizing resistor in the static exci-
ter for a value of 80 chms. A resistance too low may be the cause.
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’ ‘Output Voltage, Models ending mth Specl Letter A only. - Ordinarily =
; if the'eng~-.
o ine is operatmg properly and at apprommately the nameplate mdlcated

} speed, the generator output voltage will be correct. The exciter was -
_connected for rated output during the factory test run. However if

-~ some local condition requlres a shght change in the voltage change ex— ’
o mter connectlons ‘ . . . ;

HE us«l,, l*s«

c Voltaee Admstment Terminals ~ -
) Models ‘ending with Spec. Letter A only
. Fig. 21 ‘Voltage Admstment o

- 1. Ee sure the engme is operatmg properly, ancl that the governor is.
: -properly adjusted :for correct current frequency (speed), sens:ltwl-— :

ty, etc.

o 2 Stop ihe plant and: :remove ‘the exc:.ter cover

3. No*te a dzsc s‘haped terminal block at the center, w1th a. lead con-
- -mected to a terminal marked C, and a second lead connected to one -
- . of the terminals marked 22, 23, 24 or 25. Moving the second lead to an

‘adjacent terminal (from 25 to 24 etc.) will. change the generator out- .
‘jpnt appmmmately 5 percent »

ROTATING EXCITER - The rotatmg exciter 1s a dc generator, used
7 © on units that do not have the separate auto- - -
: motwe type starter and chargmg generator



. : “y ,é,»'
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- mounting boss inside the end bell

_VOLTAGE REGULATOR. - The voltage regmator is’ ﬁséd‘ o'nly on

~in operatlon - regulator not in operatxon

MAINTENANCE \ 4

1. Commutator. - After a long period of service,. the commutator
surface may become worn level with the mica insu-
lation between the bars. Undercut the mica to a depth of apprommately
1/32 inch. Sandpaper off any burrs formed along the edges of the bars
Do not use emery or carborundum abrasives. o

PAIN?’ MARK INDI- . %,
CATES NEUTRAL TSy S o
o POSITION OF Ny % N

BLRRS

/V‘/Qi PROPERLY

BRUSH
RIG ; e LNDERCT
| o HIGH MICA— - .
" "EXCITER BRUSH RIG ’ UNDERCUTTI:NG MICA

ALIGNMENT
Flg 22 Rotatmg Exciter

2 Exc1ter Brush Rig. - The exciter rig posmon m marked durﬂnd the -

factory test run. If the brush'rig position’
has been disturbed for any reason, it must be redligned. The correct
position is indicated by a chisel mark on the outside edge of the insu-
lating ring, which mark must align mth the edge of the marhed

. those units that have the ‘rotating exciter.
Except for keeping the regulator free of dust,- etc., the regulator
should reguire no mamtenance No cleanmg or lu’k:vrlcatm0 mater‘als
sh0uld be used. ~ f

If a new regulator or related part is mstalled some adJustment mav
be ‘necessary. , ;

1. Be'sure the exciter brush rig p031t10n is’ correct to give 1ts co
highest voltage. This must be done with' the manual (fleld) rheostat

2. Turn the field rheostat to its extreme counterclockwxse posxtmn, ’co
switch in the voltage regulator.
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LADJUSTABLE

.. - . Qf RES/STOR
BEGULATOR AN - ~‘ R
PLUG-IA
- ELEMENT—— o
‘ — DASHPOT

ZP:&UTOE ZASE
AND RESISTOR
T ASSEMBLY

© Fig. 23 Voitage Regulator . -

. 8. Observe the output voltage, which should be adjustable by use of
the regulator rheostat, Wlthln a range of ten percent above and be=- -
low the rated voltage. , A

4. ]f the regulator rheostat does not permit the proper ad;ustment

range, it may be necessary to adjust the regulator resistor.. With

- the Tegulator rheostat at its center adjustment posmon, loosen.and E

- “move the sliding clip om the adjustable resistor.. Very little ’movementw
" of the c11p will be necessary to obtain the correct voliage. :

‘5. Ha ﬂuc‘cuatmg voltage condition emsts only when the voltage regu-

. lator is in operation, but voltage is steady: When regulated by the
field rheostat, ‘adjust the regulator dash pot screw. After removing
the clamping bar holding the plug in unit in place, remove the screws -
holding the wver can. Turn the slotted screw at the center shght}y
until the fluctuating voltage conchtmn just stops o

CAUTION

Do not attempt any other regulator adjustmént's. Never ch:inge
the original settings of the regulator springs or contact fingers.
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B GENERAL - Electrical generating sets are often taken out of service
S - for extended periods of time. In many cases they are left.
L to stand idle without being protected against possible damage from rust
~ and corrosion or the elements.  The factory recommends that any unit
AN ,to be removed from service for 30 days or more be protected as follows:

o FOR ONE MONTH

1 W}nle the engme is runnmg treat the upper cylmders by spray- o
E - ing M 4834 A Engine Preservative Oil (SAE 10) or equivalent into
~ ¢ .- the carburetor air intake for about two minutes. Open the throttle

for a short burst of speed, then shut off the ignition and allow the en— -
. .gine to cometoa stop Whlle contmumg to spray M 4834 A mto the air
o ‘mtake ' .

s 2 Leave the spark plugs mstalled and cover all opemngs mto the L
- . engine with dust—proof caps or shlelds

3 Dram the 011 Water, and gasolme Attach a wammg tag' |

FOR INDEFINITE PERIOD

1 Dram the crankcase completely and refill Wlth M. 4834 A En— o
gme Preservatlve 0il, (SAE 10) or equivalent. :

2 Run the engine unt11 it is completely out of gasehne, then restart
- ‘and run it on M 534 H or equlvalent unleaded, undyed gasohne \
for at least 10 mmutes

S 3 Whlle the eng:me is still running, treat the upper cylmders by
© . spraying M 4834 A into the carburetor air intake for about two
P minutes. Open the throttle for a short burst of speed,. shut off the
2 1gmt10n and allow the ‘engine to come to a stop Whlle contmmng to
o spray M 4834 A into the air intake. S :

o g . b O AT il A G i i e bt

- ,' 4 ;Dram the 011 and gasohne Drain the water at the bottom of the_f '
o e radlator and both sides of the block Attach a Warnmer tag! -

5. Remove all grease and 011 from the extemor surfaces of the en~

© B »Remove each spark plug and pour two tablespoonfuls of rust in-
hibitor oil (or SAE 50 motor .oil as a substitute) into each cyl-
S 1nder Crank the engine over slowly by hand to lubricate the cyhnders,:
- Stop the ‘engine with the TC (top center) mark on the ﬂywheel indicat-
" ing at least one pleton 1s at top center pOSmon Replace the spark
: plugs ’ A ~

R ]

T
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1. Seal all opemngs in the engme and acceseorles wn;h M 6471, Non—— . '
hydroscoplc Adhesive Tape or eqmvalent Mask off all areas L

R Mto‘be used for electmcal contact

8. Make sure all surfaces are dry, then spray all taped opemngs,
. - all engine accessories including ignition wiring, and all exterior-
- surfaces of the eng:me with M- 4858 B, Insuiatmn Compound-:[gmtmn,
©or eqmvalent ; , - ;

L Clean the generator brushes, brush holders, and collector rmgs by :

- wiping w1th a clean cloth Do not coat with’ lubrxcant or other preserva-—

f tlve

% _Remove, clean and replace the alr cleaner

o Wlpe all exposed parts clean and coat W1th a ﬁlm of grease all such parts‘ -

- 11able to rust

: :011 the governor to earburetor lmkage with SAE 50 011

" Whére batterles are hkely to be exposed to freezmg temperatures, theyr '

- 'must be removed and stored where there is no danger of freezing. A
- fully charged battery can withstand very low temperatures but an idle -
" battery gradually loses its charge and may become discharged to the

point where it will freeze. An idle battery should be gzven a freshenmg

-?S» charge about every 40 days.

R & 4 the battery is not removed, chsconnect the cables from the umt Ar-
. range the cables so that the lugs cannot come in contact w1th each other 1
. or w1th metal parts e CE

"""~ Prov1de a smtable cover for the entire umt partlcularly 1f it w111 be
: exposed to the elements ; S e

. VYRETURNING TO OPERATION AFTER STORAGE - Remove all pro- =

- , tective. coatings
'jfrom external parts. Wlpe the entxre umt ciean of accumulated dust
L..or other forem ‘matter.

~5,,,;,Inspect the umt carefully for damage and for other condmons reqmrmg

‘- attention. Service as needed. Keep the side panels and top plate on the N
 housing except while serv1cmg They help direct the coolmg air properly

and reduce radlo mterference
Remove all the maskmg tape
. 'Remove clean and adjust spark pluge Whlle the plugs are out crank.

-the engine over several times by hand to distribute oil over the cylmder ”
‘walls. If the cylinders are dry, puta tablespoonful of oil into each cyl-
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mder and turn the engme over several times by hand to d15tr1bute the

o 011 Replace the spark plugs and gaskets
g ,‘  Examme a11 fuel oil and water Imes and connectlons Service as needed.
- v Reﬁll the coohng system w:.th clean fresh water
RS If an’u-»freeze was 1eft in the coohng system, eheck the level and add a-
. 50-50 solution of water and the type of ann-freeze orzgma.lly used to
o ;‘vbrmg the coolmg 11qu1d up to proper level.

L Reflll the crankcase and a1r cleaner Wlth the correct amount and grade o
L ‘of 011 )

S ‘Check carefully for leaks of water, fuel or 011 after serv1cmg the umt
o “ Correct any leaks before startmg the ‘unit. : :

CAUTION

S V’;On the initial start (startmg the plant for the first time after
. it has been installed or taken out of storage) check the oil |

~pressure immediately. Long storage penods may cause the = WA

- ?';1011 pump to lose its prlme

B Connect the battery cables to the unit. Carefuliy recheck to make sure .
- the'unit is ready for operation. Then start the umt in the regular '
L ,‘manner as described under OPERATION , :
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POSSIBLE CAUSE - , REMEDY
) GENERATOR OVERHEATING '

Reduce load

: Brush ng, out of pos1tmn : Be eure to hne up marks

. VOLTAGE DROPS UNDER HEAVY LOAD

E':ijngm‘ acks power . c ASee remedles for engme mlssm
S e under heavy load. S

Poor ,Vcﬁenipre:‘isidn.,g © . Tighten cylmder head and spar" plugs.
T e oy e T still not corrected, ‘grind the’
Replace plston r1ngs, if necessary .
Eanl‘t&":carbnrelioni . Check the fuel system Clean, ad-;_
ST e e _vJust or replace parts necessary

"f'%';'fRéstrieEéd'eif”cie‘a;nefx‘_j,, - f""c1ean and ref111

'~:Excesswe chokmg . o ’See that choke opens properly
”‘ Carbon or lead in: cylmder ijemove carbon
1*»’.Restr1cted exhaust lme fv ;Clean or mcrease the sme

ENGINE MISFIRES AT LIGHT LOAD

,Carburetor 1d1e adjustment o ;Ad]ust clean i needed
*:f-»set wrong or clogged S

N VfSpark plug gaps too narrow;, S ‘Ad]ust to correct ga.p A
= Intake a1r leak R Tlghten or” replace ga.skets o
Faulty 1gmt10n "', TR -‘Clean, adjust or repIaCe breaker

. points, plugs; condenser, coﬂ etc.,
- or retlme 1gmt10n : :

'vﬁnevenpcempress'icn’. EE ~T1ghten cylmder head and spark plugs .
- SR s . . If still not corrected, grind valves..
Replace piston rmgs, if necessary

: ’Wom m’lake valve stems or o 'Replace valves or guides..
a.gmdes . .
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POSSIBLE CAUSE

. REMEDY

ENGINE MISFIRES AT HEAVY' LOAD

Spark plugs defectzve

Faulty 1gn1t10n

‘Clogged carburetor.
Clogged fuel screen.

Valve msh too tight.

Defectlve spark plugs, cables,

Replace,

Clean, adjust, or replace breaker

points, plugs, condensers, 0011 etc. ,';
- or retime 1gn1t10n

Clean jets. :

Clean; .

 Adjust.

Réplace

ENGINE MISFIRES AT ALL LOADS

Fouled spark plugs

_ Defectlve or wrong spark plug.

Sticking valves.
Broken va;ive spring.
Defectii’e ignition wires.

Defectwe or improperly ad-
‘]usted pomts

. 'Defectlve 1gn1t1on condenser

) Improper valve lash

0il t’oé light

oil badly dlluted
0il too low.

: '011 relief vah(e not seating.

Badly worn engine bearings.

Clean and adjust.

Replace. - 7

Clean‘ stems and guides.[
Replace.. | ‘
Répiace.

Adjust or replace breaker points.

‘Replace.

Adjust.

LOW OIL PRESSURE

Dram, refill with proper 011

'Dram, refill with proper oil..

: Add oil.

Remove and clean, or replace.

Replace.
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48 _  SERVICE DIAGNOSIS
POSSIBLE CAUSE - .~ REMEDY

LOW OIL PRESSURE (Cont )

: Sludge on 011 mlet screen o Remove and clean screen;
o Badly worn oil pump _ Repair or replace pump.
Defectnre 011 pressure gauge " Replace engine or panel unit.

HIGH OIL PRESSURE :

- oil too heavy o ‘. o fDram, refﬂl with proper 011.'5"" ST

= Clogged 011 passage E ‘Clean all lmes and passagee.l
o 011 rel:ef valve stuck S | Remove and clean |
) Defecnveo;l pressure gauge. ‘ Replace engme or panel mut.,

PLANT STARTS BUT DOES NOT CONTINUE TO RUN
| iiStart button released too soon.  Hold'in contact longer.

“1 Defecuve ‘chargmg generator.. - *Repair.
l)efectiye' banel 'equipment. . See ;Con'trelsﬁ.

ENGINE BACKFIRES AT CARBURETOR

Lean fuel mmture S ~ Clean oradjus't carburetor.
= Clogged fuel screen. Clean screen. ;
'\,ﬂ_ﬁl_ntake air leak. | - Replace flange gaskets, hghten car-
C ‘ - . buretor.

| ‘Poor fuel. | . .~ Refill with good, fresh fuel.

A Spark teo late. o v. Retime ignition.

) ASparvk pl\ié Wires créSsed. A v Install Wires‘cjorrectly.

" Intake valves leaking.  Grind or replace..
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possmLE CAUSE o  REMEDY |
EXCESSIVE OIL CONSUMPTION LIGHT BLUE SMOKY EXHAUST

Sludged rings, excessive bear~ Replace worn paris -

.~ ing clearances, piston skirt .
- collapsed, worn intake va.lve

. gmdes ‘
- 0il leaks from. engine or con- "’Re'pylac‘e \ga;skets or lea.king tubing. .
- nections. This does not cause. ‘Tighten screws and connections.
. smoky exhaust ‘ SR S V

o 0111‘.00 hght or dﬂuted‘ o Drain, -reﬂll thh Vcorr’e'ct”oirl.“ '

- Too large ’bearmg clea:rance g 'tReplace bearmgs
L 011 pressure too high. . ‘Refer to symptoms of Ingh 011 pres-
v ) ) o . -sure :for remedles R o
w Engi;ne miéﬁres; SRR -lRefer to symptoms of éng‘me misfires.

- Faulty i'wg‘niﬁon.‘ ’ TS Clean, -adjust, or- replzice breaker
. oo . points, plugs, -condenser, c01l ete.,
or retime 1gmt10n

o Unit operated at light or no L "‘No remedy needed.

: ~-.1oad for long periods.

“Too m_uc‘h oil. - ~©  Drain excess oil.

' "BLACE, SMOKY.EXHAUST EXCESSIVE FUEL CONSUMPTION,
- FOULING OF SPARK PLUGS WITH BLACK SOOT, POSSIBLE LACK
I - OF POWER UNDER HEADY LOAD

s ‘Fuel mzxture too mch 0 "Be sure all jet gaskets are in place
e © -7 and tight; and float needle valve gas-.
" ket'is:in place and tight. Adjust
- choke. Install needed carburetor.
: ".»,'_parts, ad;ust float level .

| . Choke not open V SR 'See that’ choke opens properly

_"Dlrty ca:rburetor an' cleaner. ‘Clean, reﬁll to proper level
‘ | LIGHT POUNDING KNOCK - |

. :Loose connectmg rod bearmg Replace. o SR
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| POSSIBLE CAUSE. B | ‘REMEDY -
_ . LIGHT POUN'DING KNOCK (Cont )
Lowoﬂ 'suppl’y: o am oil..

- Low oil'pressure-., " Refer to symptom of low oil Preﬁ“ -
: : o - sure for remedles E

. ""'011 badly d]luted - i'Change oil

S ENGINE STOPS UNEXPECTEDLY

“Fuel tank empty 0 Ren.

© Fuel pump'fallure R N ” Repﬁir or replace.
ngh water temperature s See symptOms for engine overheating:
o Defectlve 1gmt10n ’ ’ Check thev ignition system. Repair o

. or replace parts necessary.

DULL M:EITALLlC THUD, IF NOT BAD, MAY DISAPPEAR AFTER

FEW MINUTES OPERATION IF BAD 1NCREASES WITH LOAD. - -

Loose crankshaft. . Replace bearings, unless one of -
: - ‘ h .the next three remedies permanenﬂy h
corrects the trouble - , B

‘SHARP METALLIC THUD ESPECIALLY WHEN COLD ENGINE
FIRST STARTED

" Low oil supply’: IR Add 011

Low oil pressure. - " Refer to’ symptom of low pressure for
- . R o L remedles S

oil bacuy dlluted T ”Change oil.

PINGING SOUND WHEN ENGINE IS RAPIDLY ACCELERATED OR
- ° HEAVILY LOADED :

- Carbon in cy’lin‘ders."k - - Remove carbon.

Spark too early. | Retime ignition.
. VWrong”spark plugs. Install correct plugs.‘v

Spark plugs burned or carboned. Install new plugs.
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 POSSIBLE CAUSE

RE’MEDY

PINGING SOUND WHEN ENGINE IS RAPIDLY ACCELEBATED OR
HEAVILY LOADED (Cont )

Valves hot.
ks 'Fuel stale or low octane.

Lean fuel mixture.

Ad]ust tappet clearance -
Use "good fresh fuel

Clean or adjust carburetor

- ENGINE CRANKS TOO S’I‘IFFLY

o . Corroded termmals

. Toozheavy oil in crankcase.

. Weak battery.

- Enéin’e stuck

B Defectlve cable

Clean and tighten termma.ls

" Drain, refill with light 011;

Test and recharge or replace battery

Disassemble and repair.

Install new cable.

ENGINE WILL NOT START WHEN CRANKED

" Faulty ignition.

'A,'Lack of fuel or faulty carbure-
- tion. ‘ A

' 'Clb‘gged fuel screen.
~ Cylinders flooded.
. ',Po‘o'r' fuel. -

" Poor compression.

_ Wrong timing”. N

- Poor chbkir}g-'

Clean, adjust or replace breaker
" points, plugs, condenser, c01l etc., -
~ retime ignition.

Reﬁil the tank, check the fuel system.

- Clean, adjust, or replace parts neces- ‘
‘ sary

Clean

B Crank few times with spark plugs re- '
moved.

Drain,‘ refill with good fuel.

Tighten cylinder head and spark plugs.
If still not corrected, grind the valves.
Replace plston rings, if necessary

Retnne 1gmt1on
If plant is cold, ad]ust choke. If piant -

is warm, pull up on choke arm
momentarily, while cranking.
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' POSSIBLE CAUSE y ' REMEDY
: ENG;{NE RUNS BUT CURRENT DOES NOT BUILD UP
~ Poor brush contact or darty ' See that brushes seat well, are free
. slip rings. L  _ in holders, are not worn too short,

and have good spring tenswn :

o Open circuit, short circuit or See GENERATOR, .r‘eplacefpa‘rt neces-
ground in generato:r ) . osary. :

CURRENT UNSTEADY BUT ENGINE NOT MISFIRING 3
C Speed too low. : I ‘, AdJust governor to correct speed
~‘:P,Qor brush contact. . | See ,that,brushes seat well on slip .. -

rings, are free in holders, are not
-worn too short, and have good spmng

tension.
‘Loose'connecﬁons. ~ C Tighten connections
- Fluctuating load. o ‘ Correct any abnormal load condmon '

causmg trouble.

’I‘APPING SOUND
o Tappet clearance 100 great. - Adjust or replace tappets
3 ‘Broken valve spring. - Install new spring. o
HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD
- Loose pistons. If noise only slight and disappears when

- : “engine warms up, no immediate
attention needed. Othermse replace -

worn parts.

VOLTAGE 1LOW AT FAR END OF LINE BUT NORMAL NEAR POWER

UNIT
- Too small Imé'wire for 1oad  Install 1arger or extra wires or reduce
and dlstance o " load.

: NOTORS RUN TOO SLOWLY AND OVERHEAT AT FAR END OF LINE
BUT OK NEAR POWER UNIT

Too small hne wire for load ) Install larger or extra Wires, or reduce
‘and distance. o - load. ‘
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POSSIBLE CAUSE . ' REMEDY

ENGINE OVERHEATING

. Low water in radlator - Refill radiator.
?"0ve‘rlvoaded. " o | ‘ Remo'\’ré»;part of load.
A‘ImprOpe‘r lubrication. See Low 011 Pressure‘
Radia:t'obr obstructed. - . Clean rachator
I’gnitid_n timing late. B : Adjust 1gn1t10n t1m1ng
. Improper ventllatmn » o ’ ‘Prowde for better air- change |

- STARTER WILL NOT CRANK ENGINE

Discharged battery.. - |  Test and recharg'e or replace‘ b"attevry.‘
Corfod‘ed terminais.- - Clean and tighten termiﬁaﬂs. o
L>oo‘sé :éénnections. ’ ' e Tighten cﬁnnections |

- Defective starter reiay; v Clean contacts if necessary Replace ,

switch if necessary.



If you need help with your old Onan, visit the “Smart
Guys” at The Stak. They have many years of experience
and they are happy to help.
http://www.smokstak.com/forum/forumdisplay.php?f=1
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¥ Elecisic Plants
* Two-Bearing Genemlors
* Air Cooled Engmes |

THESE OLTSTIA"IDING PRODUCTS, destgned .

and buill By Onan. are kmown the worid oves ior =%

their ruggredneqs arnd dependabtlit) :

WHENEY FR YOU NEED an mﬂ&pendent source
of electriv power for any purpose;. be sure to
see the complete line of Unan Gasoline or Diesel
Engine-Driven Electric Plants and. Onan: . Gen-
erators, You'll find a type and sizeto fit every
jabs .. portable or mobile. .. heavy duly primary
or emergericy standoy.  AC - 500 ta-200, 000
Watts,  DC to 15, 000 Wails. Battery Chargers
to 5 D00 Watts. : :

I¥ YOU DESIGN AND BUILD commercm or
wilitary equipment reguiring stamina - tested
air cooled engines, consult the Onan factory
for complete mfurmazuon axmut Oﬂﬁn deluxe
engmes )






