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GENERAL INFCRMATION

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

equipment is the result of proven en_giﬁeering design, highest
ty materials, -and €xpert workmanship. Thorough inspection and
1g assures you that this equipment will perform as expected.

1 wish to contact your dealer or the factory regarding this equip-
, be sure to supply the compiete MODEL and SPEC. NO., and the
ierial number of the eguipment as shown on the nameplate. This
mation is necessary to identify the equipment among the man

: and special optional types manufactured. - .

%

MANUFACTURER'S WARRANTY

The Manuilacturer warrants each product of its masulacture to be
* free From defects in material and factory workmanship if properéy
~instailed, serviced and operated under normal conditions accord-
_ing to the Manufacturer’s instouctions.

Manufacturer’s obligation 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 Stationy, wansportation charges prepaid, within ninety
(90 davs after being pnt into service by the original user, and

- which upon examiination shall disclose 1o the Manufacturer's sat-
isfactizn to have beer originally defective, Correction of such de-
fects by repair to, or supplying of replecernents for defective parts,
shalf constitute Fulfilment of all obligations to original user.

This warranty shell sot apply to any of the Manufasturer's prod-
ucts which must be replaced because of normal wear, which have
been subject to misuse, negligenee or aveident or which shall have
been repaired or allered qutside of the Manufzctarer’s actory we
less authorized by the Manufactover, .

Manufacturer shall not be liable for loss, damage or expense %
directly or indirectly from e use of its produet or from auy other 12
couse. The Manufacturer makes o wasranty whatsoever with re-
spect 0 componient parts which are warranted separately by their
respective manwfacturess, %

e 2 el e ) R L i

The shove warranty supersedes and is i lien of all other war-
ranties. expressed ov implied, and no person, agent or dealer is
autharized to give any warrnnties on behaif of the Munefocturer
nor to assume for the Manofacturer any other iinhility in connec-
tion with any of its products unkess made in writing and signed
by an oificer of thie Manufacturer,

T

PEREEE

e S e e e e e e e e e e

IMPORTANT

RETURN WARRANTY CARD ATTACHED TQ UNIT

: i
B T ’
' FEN A
R oo 3

i

S A e A o e

ONAN ELECTRIC
GENERATING
PLANTS

cwW

Serces

Altexnating Current
Models

O

DESCRIPTION 1

INSTALLATION] 5

PREPARATION | 17

OPERATION ] 21

UNUSUAL

OPERATING 27
CONDITIONS

JPERIODIC. = | 4,
ISERVICE

ADJUSTMENTS | 38 |

MAINTENANCE | 46

SERVICE

DIAGNOSIS | 99

SPECIAL

PURPOSE 67
PLANTS
INDEX 11

Handy
Reference
to
Contents



e S

e odwer B

Important !

B e woap AN

GIVE THESE NUMBERS
'HEN ORDERING REPAIR PARTS OR
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RITE IN NUMBERS SHOWN ON PLANT NAMEPLATE

DESCRIPTION - 1

INTRODUCTION

This instruction manual i supplied to assist in the proper instailation,
operation, and servicing of the CW series of electric generating plants,
Unless otherwise stated, these instructions apply to all standard plants
of the CW series, Basic differences in the CW plants are indicated by
a letter A, B, etc. ending the model or specificaiion number as given
on the plant nameplate,

NOTE.

The plant model and specification, serial numbers, and electrical
characteristics appear on the nameplate. The manufacturer produces
many types of generating plants, and the MODEL & SPEC. NO. on the
nameplate should always be mentioned in any reference to the plant if
contacting a dealer or the factory.

Some details of these instructions may not apply to special models hav-
ing modifications specified by the purchaser. Due to the wide variety

of uses for which these plants are suitable, these instructions must be
of a general nature, The use of auxiliary or gpecial equipment, spec-
ial installation requirements, or unusual operating conditions may Te-
quire the operator of this generating plant to modify these instructions.
However, by using the instructions and recommendations given in this
mariual 28 a general guide, it will be possibie to make a good installa-
tion, and to properly operate and maintain the plant.

DESCRIPTION

Each CW generating plant is a complete electric power plant, consist-
ing of an internal combustion engine, and a self excited electric gen-
erator directly connscted to the engine. Controls and accessories
suitable for a normatl instatlation and according to the particular model
are supplied. The manual type of plant is designed for manual start-
ing only, and can not be connected to patteries for electric starting.
The remote control type of plant is designed for eleciric starting.
When properly commected to a 12 volt baitery, the plant may be start~
ed electrically at the plant, from one or more remote control switch
points, or through automatic controls. The remote control type plant
has a built-in charging circuit for keeping the starting battery in a well
charged condition,

Fach generating plant is given an actual running test at the factory and
is carefully checked under varicus electrical load conditions before
shipment, to assure that it is free of any defect and that it meets all
periormance requirements, Inspect the plant carefully for any dam-
age which may have occurred in shipment. Any part so damaged must



Ll

' .DESCRIPTION
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ENGINE

gine is a horizontally opposed 2 cylinder, air cooled, 4 stroke
I, head, internal combustion type. Standard models burn gaso-
:1. Some special models are equipped tp burn natural gas or

lel.
DATA

‘linder Bore - 4" (Cylinders removable)

ston Stroke - 3-1/2" '

ston Displacement - 88 cu. in.

ympression Ratio - 5.8to 1

ston ~ Aluminum Alloy - 3 ring

mnecting Rods - Forged Steel

mnecting Rod Bearings - Replaceable Precision Type - 2.3/8"

diameter, |

1in Bearings - Replaceable Precision Sleeve Type - 2-3/4" Dia.

-ankshaft - Forged Steel - Counter-weighted and balanced,

tbrication - Gear type oil pump - force feed to main and connect-
ing rod bearings. Oil filter, pressure gauge, level
indiecator, . C

1 Capacity -~ 6 U.S. Quarts

\Ives - Stellite faced exhaust valves and seats.

ippets - Adjustable. N

iition - Impulse céupled magneto. Alternate firing.

swernor - Internal centrifugal flyball type. External adjustments,

Vacuum operated speed booster on some models.

oling ~ Air, Sinéle wvent.
sunting dimensions:
Model # ending with A: 16-1,/4'" front to rear
' 16-1/2" side to side
Model # ending with B, C, etc.: 16-1/2x 16-1/2

MAIN GENERATOR

tput generator ig a revolving armature type. The AC models are
cited, inherently regulated. The inherent design of the saturated,
shunt wound field generator assures close voltage regulat.ion be-
10 load and full load conditions. A special series winding in the
f the AC remote starting models permits the generator to be useq
arting motor {(DC magnet service models use a separate autogot1ve
arter). The armature is directly connected to the engine and 13*
ted at the outer end by a large ball bearing. Appmximate opera~
eed is 50 cycle at 1500 rpm, 60 cycle at 1800 rpm. and DC magnet
2 models at 1960 rpm. .

DESCRIPTION 3

CONTROLS

The manual starting models are provided with 2 manual carburetor
choke, and the remote control models are provided with an eleciric
type automatic choke, The remote control model has 3 start-stop
switch, and charge rate ammeter. The remote control models are
designed so that auxiliary antomatic or line transfer control equip-
ment may he connected,

OPTIONAL EQUIPMENT

"DAY" FUEL RESERVOIR TANK. - The "DAY" tank provides a res-
servoir of gasoline fuel which

feeds by gravity to the carburetor, Gascline tends to slowly evapor-
ate from the carburetor during shut down periods, X the shut down
is of lengthy duration, such as in standby service, the evaporation
may be enough to prevent ready starting. The "DAY" tank keeps the
carburetor full, thug insuring against starting failure due to a part-
ially filled carburetor,

AUTOMATIC CONTROL. - The automatic control provides for auto-
matic starting and stopping of the plant.
When an electrical load is turned on, the generating plant starts and

© continues to run until the electrical load is tuerned off.

LINE TRANSFER. - The line transfer is designed particularly for
standby service, Upon failure of the regular
source of power, the line {ransfer disconnects the load from the re-
gular power supply line, starts the plant, and connects the load line
to the plant. - The plant continues to run, regardless if load is con-
nected or not, until the regular power supply is restored. The trans-
fer control then disconnects the load line from the plant, stops the
plant, and connects the load line to the regular power supply line,

HOUSING. - A sheet metal housing ig available, providing apace for
starting batteries and a special fuel tank.

TRAILER. ~ The 2~-wheel trailer is designed for high gpeed towing.
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‘Fig, 1 Dimensions

INSTALLATION . 5

LOCATION. - I the generating plant is to be installed in a permanent

location, choose a site for mounting the plant that will
be more or less centrally located in relation to the electrical load.
Plan to avoid running wiring which carries a heavy electrical load for
a long distance. The greater the distance, the larger the wire must be.
Refer to the wiring table, page 12: The selected site should be ina
clean, dry, well ventilated location, preferably heated in extremely
cold weather. A dusty or damp location will necessitate more frequent
servicing. ;

MOUNTING, PERMANENT INSTALLATION, - The most satisfactory
base for mounting the
generating plant is one made of concrete. A heavy timber bage may
prove satisfactory in some installations. The top dimensions of the
base should be 2 minimum of 20" x 20", The base may be of any con-
venient height, allowing approximately 24" clearance space on allsides
for access in servicing the plant. Be sure the top of the mounting base
is smooth and level, sc¢ as toavoid -
excessive strain on any one of the
four mounting feet. Space the 3/8
inch diameter mounting bolis
16-1/2" x 16-1/2"; except when
the plant model number ends in
mAY - use 16-1/4" spacing for
front-to-rear dimensions Fig.1.
Vse care to properly assemble
the mounting cushions, washers,
and spacer bushings as shown in
the mounting detail drawing Fig,
2. 7The spacer bushing prevents : o : ;
excessive compression of the g S e e AT
rubber cushions, which would o
lessen their shock absorbing

gualities. '

MOUNTING, MOBILE INSTALLATION. - The CW generatiog plant is

, . adaptable to a variety of
mobile applications. If the plant is mounted in a truck or traller, be
sure to mount it securely in place, making provision for gerviciag the
plant as necessary. Proper ventilation for cooling is particularly im-
portant in mobile installations, because of the limited space usually
available. Refer to VENTILATION AND COOLING in the following
paragraph. Extra support for the truck or trailer floor may be neces-
sary, to prevent the mounting bolts from tearing loose. Considerable’
strain may be present on rough roads or in turning sharp corners.
Refer to the PERMANENT INSTALLATION mounting instructions for
mounting details. Be sure the plant will be fairly level when in oper-
ation,

FLAT WASHER
MOUNTING RUBBER

PLANT
T-MOUNTING BASE
By SPACER
i) MOUNTING RUBBER

Fig, 2 Mounting Detail
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VENTILATION AND COOLING, - There must-be a constant supply of

fresh air for cooling the plant. In a
large room, or out doors, cooling will be no problem., However, if the
plant is installed inside a small room or compartment ,” provide separ-
ate air inlet and outlet openings. Cooling air travels from the rear of
the plant, through the generator and over the engine cooling surfaces,
and is blown out through a single cutlet at the left front end of the plant.
Locate the cormpartment air inlet opening where most convenient. This
air inlet opening should be not less than 4 square feet in area, to pro-
vide for proper cooling.

To prevent recirculation of heated air, install a duct between the plant
air discharge opening and the room or compartment outlet opening. An
8" x 12” air outlet adapter is supplied with each plant, for use with a
duct. Factory tests under high temperature conditions indicate satis-
factory cooling using standard commercizlly avallable 8" x 12 ducting
up to 9 feet in length and with no more than 2 radius type 90 degree
elbows. De not use square type elbows. Increase the duct size for
longer lengths or if additional turns are necessary. Use a short can-
vas section {o connect the duct to the plant, to absorb vibration.

. CAUTION

In cold weather operation, over cooling and resulting con-
deneation and sludge formation can be avoided by installing
an optional automatic air shutter. Motor control shuiters
for room air openings may be required if automatic, un-
attended starting is necessary for a standby installation.

EXHAUST. - The engine exhaust gases must be piped outside any room

or enclosure, as the exhaust gases are deadly poisonous.
The engine exhaust connection is located at the cooling air discharge
opening, and is threaded for standard 1-1/4 inch pipe. Use the flex-
ible tubing provided, to connect between the plant exhaust outlet and
any rigid pipe extension or the muffler. Never use pipe smaller than
1-1/4 inch size, .

If the exhaust line must be a lengthy one, increase the size of the pipe
one size for each additional 10 feet in distance. Thus a 20 foot line
would use 1-1/2 inch pipe, a 30 foot line would use 1-3/4 inch pipe, ete.

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 provided. extending 9" beyond wall or ceiling on eacl
side. H there iz danger of personnel contact with the exhaust line, shiel
or cover with a suitable insulating material. Consult local regulations
governing such exhaust lines. ‘ .



8 . INSTALLATION

If turns in the exhaust line are necessary, avoid 90° pipe elbow turns,
I the line must be run upward at any point, construct a condensation
trap of suitable pipe fittings and install the trap at the low point in the
Iime. The trap must be drained periodically.

Connect the 1-1/4" end of the muffler toward the engine, using the flex.
ible exhaust. extension between the plant outlet and any extension pipe,

OIL DRAIN EXTENSION. - The oil

drain
extension may be changed to the -
opposite side, if more convenient.
Disassemble at the elbow, turn
-he elbow in 1/2 turn to point in
‘he opposite direction, and re-
issemble. See Fig. 4.

3ATTERY CONNECTION. - For
plants arez
lesigned for electric starting, two
i-volt batteries {or one 12-volt bat-
ery) are required to supply start-
g current. When two 6-volt batter-
&s are used, use the short jumper battery
able to connect the positive (+) post of one /
altery to the negative (-) post of the sec-
nd battery, connecting them in series for
2 voits. Connect the remaining battery
erminal posts to the proper termimls in
e terminal box on the generator, Fig. 5. BATTERY -
'c not reverse the connections, taking care PESTIVE ()
» observe correct polarity as showm. R0

. NOTE L
If the plant will be operated consistently
In temperature conditions above 90°F. !

(32.27C.} such as in tropical or boiler
roont installations, reduce *he battery
specific gravity. Refer to UNUSUAL
OPERATING CONDITIONS, HIGH TEMD.

CIL DRAIN PIPE MAY BE EXTENDED
TO EITHER SIDE OF UNIT

- Fig, 4 Qil Drain Extension

Caan, A LI : N
Fig. 5 Battery Conmection

OLTAGE SELECTION, SINGLE PHASE PLANT. - All plants which

have the designation
M or 3R in their model mmmber (for example 10CW-3R/12 ¥) are
ngle phasge plants. Unless equipped with a meter panel, cireuit

reaker, etc. the plant is reconnectible for use as either a 120/240 volt -

wire, 120 volt 2 wire, or 240 voit 2 wire unit.
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10 INSTALLATION

120/240 VOLT, 3 WIRE SERVICE.
Load connections are to be made to terminals inside the terminal box
m the side of the generator, These load terminals are marked M1,
Vi3, M2, and M4 from top fo bottom. When the plant is shipped, two
ieavy jumper bars are connected across termimls M3 and M2. This
umper connection provides for two 120 volt circuits {with 1/2 the plant
:apacity available on each separate circuit), or one 240 volt circuit.
tefer to C, Fig., 6. For 120 volt service, connect the black (hot)
vires to the M1 and M4 terminals, and the white (ground) wire to the
A2 or M3 terminal. Remember that ONLY ONE HALF the rated cap-
teity of the plant will be available on either of the two separate 120 volt
Mireanits. The two black wires will give 240 volt ungrounded service.

120 VOLT, 2 WIRE SERVICE
if the full rated capacity of the plant at 120 volts ON ONE CIRCUIT
INLY, is desired, remove the two jumper bars from across terminals
M3 and M2, Reconnect the jumper bars, one across terminals M1 and
M3, and the other jumper across terminals M2 and M4. Connect the
dlack (hot) load wire to the M1 terminal, and the white (ground) wire to
‘he M4 terminal. Refer to D, Fig. 6.

240 VOLT SERVICE
f 240 volt current only is to be used,. and NEITHER load wire is white
grounded}, leave the jumpers connected across terminals M3 and M2,
“onnect load wires to terminals M1 and M4, Refer to C, Fig. 6.

NOTE .
Consult the local electrical code to determine if a grounded
240 volt load wire is necessary. :

f a grounded 240 volt circuit is to be used, refer to the plant nameplate.
f the MODEL {or SPEC) designation of the plant ends with the lefter

‘A", follow procedure A below, X the MODEL (or SPEC. ) designation
f the plant ends with the letter "B" (or C etc.), follow procedure B
elow, .

t. Remove the two jumper bars connecting terminals M3 and M2, tem-

porarily., Disconnect the short grounding wire from the M2 ter-
ainal and connect it to the M4 terminal. Reconnect the jumper bars
cross terminals M3 and M2. Connect the black (hot) load wire to the
11 terminal, and the white (grounded) load wire to the M4 terminal,
tefer to A, Fig. 6.

}. Remove (and save for possible future use) the two jumper bars con-

necting terminals M3 and M2, Using a short length of #10 or larger
'ire, connect terminals M1 and M4 together. Connect the black {hot)
»ad wire to the M3 terminal, and the white {grounded) load wireto the
12 terminal. Refer to B, Fig. 6.

INSTALLATION

"LOAD WIRE CONNECTIONS, - In making load wire connections to th

plant output terminals, comply with
requirements of the local electrical code. Install a fused main switc
or circuit breaker between the generating plant and the load,

SINGLE PHASE PLANT

Be sure the jumper connections are properly made, as explained und
VOLTAGE SELECTION, SINGLE PHASE PLANT. Connect the load
wires to the proper terminals as shown, according to the jumper con

nections made, Fig. 8.

3 PHASE, 3 WIRE PLANT

Connect the load wires to the generator terminals M1, M2, and M3. :
a test run indicates wrong rotation of 3 phase motors in the load cir-

cuit, reverse the connections at any two generator terminals, See Fi
1. T

Single phase current can be obtained between any two terminals. Thrs
such single phase circuits are thus available: M1 and M2, M1 and M3
M3 and M2. Not more than one third the capacity of the generator is
available on each single phase circuit. I both single and three phase
current is used at the same time, use care not to over-load any one
of the single phase circuits. Subtract the amount of the three phase
ioad from the rated capacity of the generator. Divide the remainder |
three to determine the amount of single phase load which may be con-
nected to each of the single phase circuits.

4 WIRE PLANT

The four wire plant is designed to produce single phase current of one
voltage, and three phase current of different voltage. As indicated on
the plant nameplate, the single phase current is the lower voltage, an
the three phase curient is the higher voltage. Refer to Fig, 8.

For single phase current, conpect the *hot" load wire to any one of th
terminals M1, M2, or M3. Connect the ground wire to the MO termin
Up to one third the rated capacity of the generator is available on eack
single phase circuit, if no 3 phase load is comected,

For three ghase current, connect the ';hot*' load wires to the terminais
M1, M2, and M3, one wire to each terminal, Connect the ground wite
f used, to the MO terminal.

I both single phase and three phase current is used at the same time,
use care not to over-load any one of the single phase circuits. Sub-
tract the amount of the three phase load from the rated capacity of the
generator. Divide the remainder by three to determine the amount of
single phase load which may be connected to any single phase circuit.



INSTALLATION

TABLE OF WIRE SIZES FOR 115 VOLTS

INSTALLATION ) 13

Wats | No. | No. | No. | No. | No. | No. | No. | No. | N
olts 14 12 10 |- 8 6 4 2 ) o

115 450 700 | 1,300 [ 1,300 | 2,800 | 4,500 | 7,000

2340 225 350 550 200 1,400 2,200 | 3,500

345 150 240 350 600 600 | 1,500 { 2,306 1 3750

460 110 175 275 450 700 | 1300 | 1,750 | 2,750 | 3,500

575 90 140 220 360 560 | 880 | 1400 2,250 | 2,800
1,150 45 T0 110 186 280 450 700 | 1,100 | 1,400
1,725 30 45 70 10 | -180 300 475 750 as0
2,300 22 35 55 9Q 144 225 350 530 700
2,875 18 28 45 70 110 180 280 450 560
3,450 15 25 35 60 90 130 235 340§ 470
4,025 20 30 50 80 125 200 320 400
4,600 17 27 45 70 110 175 280 350
5,175 25 40 60 100 155 250 310
5,750 22 35 55 90 140 225 280
6,900 30 45 75 120 185 240
8,050 25 40 65 100 160 200
9,200 33 55 83 140 180
10,350 30 50 75 | 125 160
11,500 | 28 45 701 115 140

ABLE OF WIRE SIZES FOR 230 VOLTS (OR 3-WIRE 115/23¢ VOLTS)

;
;1’32?3 No. | No. | No. | No. | No. | No. | Ne. | No. | Ne.
o 14 12 10 8 6 4 2 o 00
230 900 | 1,400 | 2,200 | 3,600 | 5,600 | 9,000
450 480 | 00 | 1100 | 1,800 | 2,800 | 4.500 | 7,000
690 300| 480! 700 1.200% 1,800 | 3,000 | 4.600 | 7,500
920 220 | ‘3s50| sSs0i 900 | 1400 | 2,200 | 3,500 | 5,500 [ 7.000
1,150 180 | 280) 440 720 | 1,020 1,750 | 2,800 | 4,500 | 5,600
2,300 0| a0t 220! 3s0) 560) ©900| L400 | 2,200 | 2,800
31450 60 90! 140 240| 360 600 | 950 | 1.500 i 1.900
4,600 45 70! 110] 80| 280] 450| 700 | 1,100 LA0O
5,750 35 55 90! 140| =200) 3s0| 560] 00| 1.100
6,900 30 50 70| 120! 180 200 470! 80| 40
2,050 40 60} 110 160 250} - 400 | 640 800
9,200 35 55 90| 40| =220 350 seo| v
10,350 30 a0 1200 200} 210| S00( 620
11,500 s 700 10| 80| 280 450| 560
13,300 50 90! 150 | 240 370 480
16,100 ‘ 50 ao| 130 200] 320 400
18,400 ‘ 70 310 170 280 360
20,700 _ 60| 00| 150] 250 320
23.000 55 90| 1ewof 2301 280

» tablex above, Sgures resent ONE-WAY distances, not the langth of wire back snd forth.
ves shown in italies ipdicate that lor the amperage in the ssaxe line in column at left, omly
roof wire may bhe used. In al) other cases either Type R or Type T or westherproof wire may

gure indicates the maxininn distance in feet each size wite will carry the amp:raic in the left
vith 2% wvoltage drop. If you wish 1o permit 4% drop. double the distances shows. 1f you wish to
s drop, multiply all distanecen by 2340 -

REMOTE CONTROL CONNECTIONS. ~ A small four place terminal
block, for remote control
connections, is mounted in the control box of remote control models.
To provide for remote control of starting and stopping, conneet the
START-3TOP remote switch to this terminal block, Fig. 9.

Use a SPDT momentary contact switch with center OFF. Connect the
switch common {center) terminal to the No. 1 terminal of the plant.
Connect another terminal of the switch to the terminal block number
2 position. Connect the remaining switch terminal to the terminal
block number 3 position. Number 2 is the stopping circuit, number
3 ig the starting circuit, and number I is grounded. 'The plant B —
terminal is used only with line transfer equipment. If additional re-
mote switches are installed, they must be connected in a parallel
circuit, :

N

[ad

Ay

”n

”¢

[+

)
" REMOTE
CONTROL

KNOCK-OUT /
SECTION
REMOVED

BOX

Fig., 9 Remote Control Connections



INSTALLATION

NOTE
For remote control distances, #18 wire can‘ always be used
up to 35 feet in wire length. For distances of maore than
35 {feet, certain plants will requu'e larger size wire, as
shown in Table 1.
TABLE I - REMOTE CONTROL DISTANCE AND WIRE SIZE

MOCDEL (OR SPEC. ) EN'DING WITH LE'I"TER "AT.

MAX DISTANCE : WIRE SIZE
35 Ft. #18
55 Ft, : #16
90 Ft, #14
145 Ft. _ #12

BEGIN WITH MODELS ENDING WITH LETTER "B', ETC.

MAX, DSTANCE WIRE SIZE
300 Ft. #18
510 Ft. - #16
775 Ft. #14
1325 Ft. #12°

LOUNDING THE PLANT. - Most local electrical codes require that

& generating plant be grounded, Methods
grounding may vary according to the local electrical code, A ground
iich meets most requirements can be made by driving a 1/2 inch
»e into the earth, making sure the pipe penetrates moist earth. Use
suitable clamp on'the pipe and run a #4 wire to the plant. Connect
: ground wire to any convenient metal part on the plant, such as using
second clamp on the cil drain pipe: Be sure good electrical contact
made, Some plants are previded with a special grounding stud.

CAUTION:

Some early plants with SPEC designation ending in the letier
"A' were not internally grounded. I inspection shows that
there is no ground jumper wire between the M2 terminal and
a grounding screw ingide the terminal box (Fig. 6), a similar
* ground connection must be made, Run a short length of No. 10
wire between the battery negative terminal and the M2 ter-
minal, if 115/230 voit service is to be used. I grounded
230 volt service is to be used, connect the ground jumper
to the M4 terminal, | Instead of to the M2 terminal. BE
SURE THIS GROUND JUMPER WIRE IS PRESENT IN ALL
CASES WHERE USING AUTOMATIC CONTROL EQUIPMENT,

INSTALLATION 1

FUEL CONNECTION. - Some plants are supplied with a separate 5 ga

lon fuel tank and flexible line. The plant fuel
inlet on early models is at the left side of the generator. On later mc
els, connect the fuel line directly to the fuel pump inlet. See that all
fuel line connections are air tight, as an air leak will prevent proper
fuel pump operation. However, use care not to strip the threads of t}
fuel pump inlet, as the metal is fairly soft.

If an underground fuel tank is to be used, follow the instructions sup-

plied with the tank equipment. Comply with any local building or fire
regulations.

NOTE: On some applications, if the distance of fuel lift from
an underground tank is too great, an auxiliary fuel pump
may be necessary. For plants with model (or spec)end-
ing with the letter "A", fuel pump lift is approximately
4 feet. For plants with model (or spec) ending with the
lefter "B, "C", ete., lift iz approximately 9 feet.

FUEL RESERVOIR (DAY) TANK. - This 1 quart (U.S.} tank supplies
fuel for quick starting. The tank
must be located on or near the engine, above the level of the carburet

or. (Note: On early Spec 'J" plants and prior Specs, a separate air
vent was used and fuel was not under pressure in the tank). - The fuel
return line serves as an air vent. This tank uses a restricted fitting .
RESTAICTED PLUG the fuel return ouflet. T

RS SRE THATA RETURN LINE restricted fitting makes
TO MAIN FUEL TARK possible a pressurized d:
tank. Prime if necessar
for the initial start, then
install a pipe plug in the

reservoir tank top hole.
2 manual shut-off valve i
used at the reservoir tan
fuel supply outlet, be sux

Fig. 10 Reservoir Tank Installation the valve is wide open.

FLEM.HLE LINE BETWEEN
DAY TANK AMD EOLIO LINE,

RETURN LINE SHOULD PI1CH
DOWNWARD ALL THE WAY
TO SUPHLY TANK AVERD DifS
WHICH TRAS LIGUID FUEL

INSTALLING GARRETSON SECONDARY GAS REGULATOR. - This

second
ary regulator is designed to operate on an incoming line pressure of
from 2 to 8 ounces. If the line pressure exceeds 8§ ounces, 2 primary
regulator must be installed and adjusted to reduce the line pressure b
fore it enters the secondary regulator.

A fuel filter should be installed in the line, before the secondary regu
tor to prevent pipe scale andother impurities from entering the regul:
tor. An electric solenoid shut off valve is required in some localities
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ASSEMBILING THE REGULATOR

Install the 1/8 inch pipe plug {C) to the regulator. X
Assemble the pipe nipple (K). elbow (D), and half nipple (E).
Some installations require a fuel filter. Install the filter in the
incoming fuel line ahead of the regulator as shown.

Install the regulator to the 3/4™ incom ing fuel supply line., Turn
the regulator to an upright position and support the supply line so

as to serve as a mounting for the regulator, ’

ADJUSTING THE REGULATOR
s wosE (5) PIPE MPPLE(E) :

This regulator was factory ad-
&- ﬁ-- @———-—-w eLsow (D) justed to lock-off at a pressure
of 4 ounces {7"water column).
ﬁ,;ﬁ;ﬁigusmmg The regulator will operate sat-
_ isfactorily at incoming pres-
"Qe—-GAS REGULATCR () ggres of from 2 to 4 ounces.
-apsusting screw (@ I your gas supply pressure
is within these limits. no reg-
vENT {F) ulator adjustment is required,
If your gas supply pressure is
\ - U under 2 ounces, the regulator
o will not operate. If your gas
e 11 4 GAS SUPPLY LINE supply pressure is between 4
> DRY TER+  and 8 punces. install an ap-
pliance regulator set for 2
wes ahead of the regulator, or adjust the regulator as follows:

WARNING! A soap bubble placed over the regulator outlet will not
accurately test for regulator closing. Tha soap bubble's resistance
when multiplied by the greater area of the regulator diaphragm, is
enough to shut off this very sensitive demand type regulator.

PEPLUG

Connect 2 manometer, which reads up to 14 inches water column. to
regulator's plugged test hole near inlet. Turn gas on.

Turn regulator closing adjustingscrew (G) inward just far enough
so that the manometer reading remains constant when you repeatedly
cover and uncover the regulator outlet with your hand. Failure to
ciose indicates too high incoming pressure or dirty regulator
valve and seat. _

Close the gas supply line valve. Remove manometer. Bleed air
from gas supply line. Install test-hole plug in regulator. Open gas
supply line vaive. See that vent fitting (F) is installed.

With a clamp on each end. secure the hose (H) between the reg-
ulator nipple and the carburetor inlet.

Operate the engine to assure quick starting results.

er to the ADJUSTMENTS section for carburetor adjusting information.

PREPARATION 1

CRANKCASE. - The capacity of the engine oil base is 6 quarts, 1.8,

Measure., Use detergent oils classified by the Ameri
Petroleum Institute as Service "DG" or, as marketed by most manufac
urers, "MS/DG". The use of Service "DS” is satisfacory, but its higl
cost does not justify its usge.

TABLE II, CRANKCASE OIL

TEMPERATURE SAE NUMBER
Above 90°F (320C.) (Continuous Duty) 50

30°F to 90°F (-1°C to 320C) 30

0OF to 30°F {~18°C to -1°C) 10
Below 0°F (-189C) 5W

- See UNUSUAL OPERATING CONDITIONS)

Multi-viscosity oils such as 5W-20 or 10W-30 are not recommended, :
the oil consumption increases greaily (in some cases consumption may
be more than doubled). At low temperatures where cold starting may |
difficult and high oil consumption is not a factor, the use of multi-vis-

cosity oil may be justified. Do not use a non-detergent oil unless un-
avoidable.
NQTE

When using a heavy duty (detergent) type cil, always use
oil of the same brand when adding oil between changes.
When mixed together, detergent oils of different manufact-
urers sometimes form chemical compounds harmful to
internal engine parts,

ALWAYS TIGHTEN THE CIL FILL CAP SECURELY. A slight vacuum
ig normmally maintained in the engine crankcase. ¥ the oil fill cap is
loose, or if the gasket is damaged, an air leak at this point will destro:
the vacuum. Loss of the vacuum may result in excessive oil consum-
ption or in an oil leak past the crankshaft oil seals.

AIR CLEANER, OIL BATH TYPE, - Fill the reservoir cup to the line
{Spec A Plants) indicated on the cup, with oil of
the same SAE number ag used in the engine oil base. Be sure the air
cleaner is properly reassembled before running the plant.
NOTE

If the plant is to be vsed for standby service, do not fill the air

cleaner cup with oil. Under average conditions, very little dust

is present, and the plant can be operated gafely without oil in the

air cleaner.

AIR CLEANER, DRY PACK TYPE. - After removing the air cleaner
{Spec B through Spec F) cover, lift out the pack element
and dip in clean oil, of the same SAE nurober as used in the crankease.
Allow the excess to drip off. Reinstall the pack element and cover.
AIR CLEANER, CARTRIDGE TYPE. - No preparation is required.

{Begin Spec G Plants) Service as instructed under
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[R PREHEATER HOSE KIT. - An air preheater kit is supplied with
all gasoline plants, for use in temper-
ures below 50°F. {10°C.). If a gasoline plant is to be operated in
mperatures below 50°F., particularly i high humidity prevails, in-
all the preheater kit. Refer to Fig. 12. Remove the sheet metal plug
om the upper left corner of the engine blower housing. Assembie the.-
)$e to the air tube and insert the tube into the blower housing opening.
tach the other end of the air hose as shown, according to the type of
r cleaner used. The preheater is not necessary when operating on
iseous (natural or LPG) fuel, AND SHOULD NOT BE USED.

NOTE

For best operation, disconnect the air heater hose when the
surrounding air temperature is 60°F. or higher. No harm
will result from leaving the hose connected at higher temp-
eratures, but a slight drop in power and lowered efficiency
may be noted,

S AR CLEANER Wi AUTr

With "Oil Bath” Type
Air Cleaner

HOSE CLAMP

- é HERT TgE
DG I

o e ma

: ‘ \,"""/ .
L5 QJ/
T ‘-_MWM{' e ';HERTTUEE

w-“‘w;
i é o HEAT TUEE
L To M
i

Wlth "D!’y" Type
Air Cleaner

With "Cartridge” Type
Air Cleaner

Fig. 12 Air Preheater Hose

PREPARATION - 1!

GASOLINE FUEL. - Fill the fuel tank nearly full with a good grade of

Iresh, clean, “regular’ automotive type of gaso-
line. Do not use 2 highly leaded "preminm™ type of gasoline, The use
of any gasoline which has a high lead content will require more fre-
quent carbon or lead removal, spark plug, and “valve grind™ servic-
ing. However, do not use a low octane gasoline, such as “stove gas"”,
as its use will cause low power, excessive "spark knock", and damage
to the engine, .

CAUTION

Observe the usual safety precautions in handling gasoline,
Special precautions must be taken when the fuel tank is near
the plant. Never fill the tank while the plant is running, and
do not fiil completely full. Cold gasoline expands with heat,
and as the plant warms up the gasoline may overflow from
the tank, causing a fire hazard.

GAS FUEL. - If gas fuel is to be used, be sure that all connections are
leak proof. See that the line pressure at the regulator
inlet is 3 to 8 ounces. In some localities, presence of foreign matter
in the fuel may require installation of a trap or filter. I LPG (bottied
fuel is used, be sure a proper pressure regulator is installed to reduc
the gas pressure, as it enters the regulator supplied with the plant, to
not more than 8 ounces. Do not connect the air preheater hose kit.

Some installations require an electric solenoid fuel shut-off valve. Thi
valve must be installed in the fuel line and connected as shown on the
wiring diagram.

Be sure to keep the vent, F (Fig. 11), clean. A dust-plugged vent will
cause difficult starting.

LPG FUEL (Horizontal Draft, Zenith Pressure-Carburetor). - This

‘ carbu-
retor has a valve designed for a line pressure of 10 pounds per sguare
inch. The primary regulator in the fuel system should never be set
above 12 pounds per square inch, which has been approved by Under-
writers' Laboratories Inc. To permit liquid withdrawal from the LPG
tank (tank turned so that outlet is on bottom} a vaporizer (heat exchange
is mounted on the blower housing front panel. Connect the Liguid fuel
line to the vaporizer inlet. Be sure the fuel line does not leak. Open
the tank valve.



PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

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

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

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

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

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

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

Your getierating plant engine can “take it" and will give many howrs of efficient
performance provided it is serviced regularly.

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

GENERATING PLANT AUTOMORILE GENERATING PLANT AUTOMCBILE
RUNMING HOURS RUNNING MILES || RUNNING BOURS RUNNING MILES
1 Hr. 41 Miles [ 30 Hrs. 1,230 Miles
DALY 4 Hrs. is4 » MONTHELY 120 * 4,920 »
AVERAGE § 246 AVERAGE 180G » 7,380 ™
{ " 328 [ 230 v 9,840
t " 287 " ’ 365 AL 14’955 tr
WEEELY 28 » 1,148 » YEARLY ' 1,460 " 59,860
AVERAGE 42 1,122 » AVERAGE 2,190 ™ 89,790
{56 = . 2,206 v 12,920 ™ 118,720 v

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

OPERATION

PRELIMINARY, ~ Before starting the plant, be sure that it has been

properly installed, and that all requirements unde:
PREPARATICN have been met, Starting batteries MUST BE CON-
NECTED to a plant designed for electric starting unless special pre-
cautions are taken as explained below under OPERATING WITH BAT-
TERIES DISCONNECTED.

CAUTION

ALWAYS BE SURE THAT ALL AIR HOUSING PARTS {cylinder air
covers, blower housing) ARE PROPERLY INSTALLED BEFORE
STARTING THE PLANT. The air housings direct the air flow to
properly cool the engine and generator. UNLESS EACH AIR HOUS-
ING PART IS CORRECTLY FASTENED IN PLACE, SERIOUS
DAMAGE FROM OVER HEATING WILL RESULT. .

STARTING THE PLANT ELECTRICALLY. - See that the small toggle

switch is at the "ELECT.
START" position, Push the "START.STOP" switch to the "START™
position. THE PLANT MAY HESITATE FOR SEVERAL SECONDS BE-
FORE CRANKING PAST COMPRESSION ON THE FIRST REVOLUTION
HOLD THE STARTING SWITCH CLCSED FOR THIS HESITATION PER.
10D, THE ENGINE WILL CRANK OVER COMPRESSION AND THEN
GAIN NORMA L CRANKING SPEED, A sharp, distinet clicking sound
will-be heard as the engine is cranking, indicating that the magneto im-
pulse coupling is operating, The sound will disappear as soon as the
engine starts and picks up running speed,

N

NOTE;

On the initial start, or if the plant has run out of fuel, the engine
must turn over enough times to pump fuel to the carburetor and
fill it, before the plant will start, '

Oil was sprayed into the cylinders before the plant was shipped, and it
may be necessary to remove the spark plugs and clean them with gas.
oline before the plant will start the first time, Dry the plugs thoroughl
before reinstalling them. The plant will smoke as this oil burns out,

;f the plant starting batteries do not have sufficient cranking power, or
if the plant can not be eranked electrically for other reasons, the plant
can be started manually, Disregard manual choking instructions when
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hand eranking a plant designed for electric starting. However, d9 not
disconnect the starting batteries unless a wire in the control hox is
first disconnected, as explained below.

OPERATING WITH BATTERIES DISCONNECTED. - If. operation with
’ batteries discon-

nected becomes necessary on
a plant designed for electric
starting, the generator de out-
put must be disconnected from
the charging circuit. Beginning
with Spec H models, disconnect
the center wire (connected to
fixed terminal) from the charge
resistor, figure I3®. On Spec
A through G models, disconnect
the single wire at the end of the
3 charge resistors, figure 13@®)
Beginning with Spec F models,
the Sisson manufactured choke
is used and the carburetor must

be manually choked while hand Fig, 18 DC Output Disconnect Point

cranking.
CAUTION ! -
BURNED OUT RELAYS IN THE BATTERY CHARGING

CIRCUIT WILL RESULT IF THE PLANT IS RUN WITH-
OUT BATTERIES UNLESS THIS WIRE IS DISCONNECTED

Tape up the ends of the disconnected wires, o prevent a short circuit.
After the dc output wire is disconnected, the plant can be started and
gafely operated without batteries. Be sure to reconnect the wires
when batteries are again comnected to the plant. Throw the small
toggle switch to the "HAND CRANK" position, to permit starting and
running. .

STARTING THE PLANT MANUALLY. - Adjust the manual choke COn-

trol {manual starting models
only) to choke the carburetor according to temperature conditions.
When starting an engine which has been standing idle in eold weather,
full choking may be necessary. Little or no choking will be necessary
in extremely hot weather, or if the engine is still warm from recent
running, ' ’

Manual starting models (and some electric starting models) are equip-
ped with a primer on the fuel pump. On the initial run, or if the plant
has run out of fuel, operate the fuel pump primer 10 to 20 strokes to

OPERATION

properly fill the carburetor,

K the plant is the electric starting type, throw the small toggle swi
on the control box to the "HAND CRANK" position. Return the swit
to the "ELECT. START" position as soon as the plant starts, unles
"operating with batteries disconnected’.

Engage the starting crank.  Crank the engine with a2 quick upward

on the erank handle. A sharp clicking sound will be heard, indicati

that the magneto impulse coupling is functioning, This sound disapy

as soon as the engine starts, Do not "'spin” the engine nor push dow

ward on the crank. Repeatthe cranking as necessary, using only y

;arctis pulls on the crank handle. Remove the crank as soon as the pi
aris.

WARM UP PERIOD. - As soon as the plant starts (manual type), ad

the manual choke control to the point of smoc
est operation. As the plant warms up, gradually push the choke con
trol inward. Be sure the choke ig all the way in when the plant is fu
Eararmed up. If operating an electric starting model without batterie:
it will be necessary to loosen the electric choke at the carburetor ar
rotate the choke housing manually.

Check the oil pressure as indicated on the oil pressure gauge. The
pressure s:hould be between 20 and 30 pounds, but may be somewhat
higher until normal running temperature is reached. '

I eoncgitions permit, allow the plant to warm up before connecting th
t.elt?ctncal load. If the plant tends to alternately speed up and slow di
it is usually an indication that more warm up time is needed before
connecting a heavy electrical load.

DURING QPERATION. - The generator is designed so that a tempor:

) heavy over load, such as exists while start
an electric motor, will not injure the generator, However, continuo
heavy over loading of the generator will cause the generator tempera
ture to rise to a dangerous point, and may lead to failure of the wind:
The generator is designed to produce its rated capacity continuously

.or a 25% over load for a period of less than 2 hours, under normal

temperature conditiong.

On single phase plants, if two 120 volt circuits are used, not more th
1/2 the rated capacity of the plant should be connected to either ONE
circuil. On three phase plants, if part of the load is single phase, th
total load on any one circuit should not exceed 1/3 the rated capacity
the plani, Refer to INSTALLATION (LOAD WIRE CONNECTIONS).
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2ERATION BELOW 500F (109C), - Under conditions where the air

' temperature is 50°F, or lower, ™
d the humidity is quite high, ice formation inside the carburetor may
cur. Such icing consists of actual building up of ice around the car-
retar throttle plate and is due to the refrigerating action of the car-
retor causing moisture in the air to freeze and collect on the throttle
ate and surrounding parts. Icing may result in a gradual drop in
gine speed (and generator voltage) and binding of the throttle. Under
ch conditions, connect the air preheater hose to direct hot air tothe
r cleaner. Refer to PREPARATION (AIR PREHEATER HOSE).

'‘OPPING THE PLANT. - H conditions permit, disconnect the elec-

trical load before stopping the plant, To
3p the plant, press the START-STOP switch to the STOP position,
lding contact until the engine comes to a complete stop. H the STOP
'itch is released too soon, the engine may pick up speed again and
ntinue to run. '

NOTE

The 8TOP switch on manual starting models is a small
button on the rear of the magneto.

an eleetric starting model is being operated with the starting batter-
i disconnected, throw the small toggle switch to the ELECT. START
sition, to stop the plant. The STOP switch (and all other control

K equipment) is by-passed when the toggle switch is at the HAND
\ANX position.

S FUEL OPERATION. - A special carburetor is used on plants
equipped for gas fuel operation, See that

+ float lock screw (B, Fig. 16) is turned up tightly to prevent the

at {from vibrating inside the carburetor. I an emergency source of

soline fuel is also connected, see that the gasoline shut off valve ig

ged. See that the choke is properly locked in its wide open position,

s, 17 & 18.

ints equipped with an Ensign reguiator have a special choke adapter
ached to the carburetor and may require priming when starting,

ints equipped with a Garretson regulator require no choking or prim-
“when starting.

jasoline fuel is going to be used to operate a plant equipped for gas
1, a few preliminary change-over steps are necessary.

Be sure the gas fuel supply is turned off. If the gas supply line is
disconnected, instal} a plug in the regulator inlet. If the gas con-
nection hosge is disconnected, close the carburetor gas adjusting
screws to prevent any entry of air through the gas inlet opening,

LHDPERATION

2. Release the automatic choke lock to permit normal choke operatic
Check te be sure the choke operates properly.

3. Back off the float lock screw (B, Fig. 16) until it seats firmly in
the down position. Turn the gasoline shut off valve to its open
position,

LPG (LIQUID PETROLEUM GAS) OPERATION (Zenith Pressure-Car

retor). - No choking i

required for

starting. The fuel supply valve is a part of the carburetor and opens

only when a pressure drop, as created by cranking the engine, causes
the regulating diaphragms to move. However, the carburetor has a

poppet valve type choke plate which is held open by a spring but can b
used if the need arises.



UNUSUAL OPERATING CONDITIONS .2

LOW TEMPERATURES

COOLING. - When the plant is operated in temperature of 32°F(00C)

or lower, over cooling will result unless the hot air dig-
ccharge is partially restricted, Refer to INSTALLATION (VENTIL- -
ATION AND COOLING). Failure to partially restrict the air flow in
cold weather will cause the engine to run too cool, condensation will
form in the crankcase, and the breather valve may become inoperative
from sludge or condensation.

CRANKCASE OIL. - For eold weather operation, select the SAE num-
ber of the crankcase oil decording to the lowest
temperature expected before the next 0il change. See PREPARATION,
If an unexpected drop in temperature takes place, use caution in start-
ing the plant after a shut down period. Do not attempt to start a plant
which is so "st#f" that it ig difficult to hand crank. Congealed ofl may
not flow readily, resulting in lack of lubrication to vital parts and caus-
ing serious damage. Inan emergency, apply heat gradually directly -
to the oil base to warm the oil, using care as there ig danger of crack-
ing the oil base due to rapid expansion of the metal. When the oil is

If SAE 5W oi! is not obtainable, dilute SAE 10W oil with 10% kerosene
(approximately 1 pint of kerosene to 5 quarts of oil), Thoroughly mix
the oil and kerogene just before pouring it into the'engine, Immediat-
‘ely start the engine and run it for at least 10 minutes to circulate

the mixture through the engine. NEVER ADD KEROSENE ALONE TO
THE CRANKCASE TO DILUTE THE OIL., ‘

NOTE

Always change the oij filter element when changing to a
lighter oil for cold weathey operation. After running the
plant for a few minutes, stop and check the oi] level. Add
sufficient oil to. compensate for that absorbed by the new
element, L

AIR CLEANER, - Use the same SAE No. of 0il to service the air

{Spec A Plants) Cleaner as is used in the engine. If temperature
conditions cauge congealed oil to restrict the flow of air through the air
tleaner, remove and clean the air cleaner. Reassemble and use the
air cleaner without oil until temperature conditions permit the use of
0il in the norma} manner,
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'
rASOLINE FUEL, - Use fresh, clean, winter grade {not highly leaded
-premium) gasoline for best starting in cold weather,

.eep the fuel tank nearly full in order to cut down on the condensation
f moisture inside the fuel tank, Such moisture condensation inside the

ank can cause congiderable trouble from ice formation in the fuel sys-
>m, Condensation is most likely to oceur if the temperature at the
lel tank varies considerably. Avoid filting the fuel tank entirely full

f eold gasoline for expansion of the gasoline as it warms up may cause
1e fuel to overflow and create a fire hazard.

iAS FUEL, - Certain types of LPG fuel do not vaporize readily at low
temperatures. Consult the fuel supplier if lowered per-
wrmance is observed at low temperatures.

PARK PLUGS. - Use a "hot" range spark plug, Champion X-15J or

o equivalent. A "colder' type spark plug will soon be-
ome fouled. The original 8 COM plug can not be used because of a
1anufacturer's change to.a smaller hex size ghell.

ATTERIES, - X starting batteries are used, check their charge con-

dition often enough to assure that they are always well
larged. The charge regulator in the plant control box regulates the
wrge rate for normal service, but frequent starting with short oper-
ing periods may cause the battery charge condition to drop to apoint
here there will not be enough power to crank the engine at low tem~
aratures.

he cranking power of a battery drops to about 2/5 of its normal power
. 09F. , and the cranking load is greatly increased. ¥ practicable,
unove the batteries to a warm place during shut-down periods in ex-
emely cold weather. It takes but a few minutes to connect the batteries
r starting, and their cranking power will be much greater if warm.

HIGH TEMPERATURES

UBRICATION. - Use the correct SAE number oil in the il base, as
recommended under PREPARATION. Keep the oil
vel at or near, but never above, the "F' mark on the level indicator.

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

cooling. See that nothing obstructs the flow of air to the
ant, and see that the air outlet is not obstructed in any way. Be sure
at all air housing parts are undamaged and are fastened securely in
oper place. Do not allow dust, dirt, chaff, etc. to accumulate on
oling fins,

UNUSUAL BERRATING CONDITIONS "

BATTERY. - X starting batteries are used, check.the level of the .
electrolyte frequently. Add approved water as often a

necessary to keep the electrolyte level 3/8 inch above the plaie se-

parators, or as recommended by the battery manufacturer.,

s .

NOTE

REDUCING BATTERY SPECIFIC GRAVITY FOR LONGER
‘BATTERY LIFE :

Standard automotive type storage batteries will self discharge very
quickly when.installed where ambient temperature is always above 80°
F., such as in a boiler room. To lengthen battery life, adjust the

electrolyte from a normal 1. 275 reading at full chafigs to a 1, 225
reading.

The eranking power of the battery is reduced somewhat when electro-
Iyte is diluted to reduce acid activity and thus lengthen battery life,
However,. if the temperature is consistently above 90°F, (32.20C),

the reduced cranking power will not be noticed,

1. Fully charge the battery. DO NOT BRING AN OPEN FLAME OR
BURNING CIGARETTE NEAR THE BATTERIES ON CHARGE BE-
CAUSE THE GAS RELEASED DURING CHARGING IS VERY IN-
FLAMMABLE.

2. While battery is on charge, use a hydrometer or filler bulb to sip-
hon off all of the electrolyte above the plates in each cell. Don't
attempt to pour off!! Dispose of the removed electrolyte. AVOID
SKIN OR CLOTHING CONTACT WITH E LECTROLYTE,

3. Fill each cell with pure distilled water, to the recommended level,

Recharge the batteries for one hour at a 4 to 8 ampere rate,

;.T*_.se a reliable battery hydrometer, to test each cell. I the spec-

ific gravity is above 1. 225, repeat steps number 2,3, and 4 until

the highest specific gravity reading of the fully charged battery is
not over 1.225. Most batteries reguire repeating steps 2, 3, and

4 two times.

o s
P

DUST AND DIRT

. Keep the plant as clean as practicable. Service the air cleaner as fre.

quently as conditions require. Wipe off accumulations of dust or dirt.
Keep cooling fins clean and free of obstructions. Serious damage fron
over-heating may occur if the cooling {ins are not kept clean. Keep th
commutator, collector rings, and brushes of the generator clean. Kes
supplies of fuel and oil in air tight containers. '
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. . ¥
STANDEBY SERVICE, -~ H the generating plant ig used for standby or
emergency service only, it should be "exer-
rised” regularly. Once or twice a week, start the plant and allow it
0 run long enough to thoroughly warm up (at least 15 minutes).

1 the plant stands idle for ap extended period without such an exer-
tise period, gasoline has a tendency to evaporate out of the carburetor,
naking starting more difficult,

NOTE

A special reservoir tank which feeds gasoline by gravity to
the carburetor is available as an accessory. This reservoir
tank will keep the carburetor full for an extended period of
idleness, if the plant can not be attended regulariy.

Frequent exercising also contributes toward better lubrication, keeps
muoisture condensation to a minimum, and helps to keep the starting
satteries in a well charged condition.

& RAY. - Keep the unit in good condition at all times in order that itg

performance will be satisfactory. Periodic inspections
should be made of the unit in order to insure satisfactory operation
In this exacting type of service.

HIGH ALTITUDE

"OEL MIZTURE. - If the unit is to be operaled at an altitude of 2, 500

feet or more ahove sea level, adjust the carbaretor
nain jet for a slightly leaner mixture to obtain maximum available
wwer. The carburetor was factory adjusted for best performance at
pproximately 860 feet altitude. Because the air becomes less dense as
he aititude increases, less fuel is required to maintain the proper air-
o-fnel ratio. Consequently, any engine will develop less power at high-
' altitudes. The usual altitude de-rating amount is approximately 4
ser cent {for each 1, 000 fest above sea level,

SERVICE CHART

The following recommeded Servicing Chart may be used as a guide to
estimating servicing requirements of Onan Electric Generating Plants
and Engines. It is based on the average of records kept by the factor

The chart is based on the Units operating under favorable conditions,
guch as: satisfactory installation, use of recommended fuel and oils, ¢

BOURS OF OPERATION
SERVICE & PARTS oaao_}ccocoggggggggi
REQUIRED SRS B SRR [ARLRIKRIBIZIS
|
Oil Change (Check Level Daily) Ixixixix x| x|x|xix|x j
Clean and Adjust Spark Plugs. .ix|xixix|x/xix|xix|x
Service Air Cleaper.......... AS REQUIRED
Clean Crankcase Breather.... |x{x|x{x{x|x[{x|x|x|x
Check Ignition Points.......... x| {x| [x] (x| %
Replace Oi] Filter Element FIME{REIMEIES
Inspect Commutator .......... I EIIREIES
Inspect Brushes ............. ¥] i1x] |x] x| Ix
Clean Carbon .......... e X XX XX x|xX|X|x
Check Tappets ........... X x|xixix{x{xx[x
Clean Carburetor ............ FHIHEIREINE:
Grind Valves ............. . x| Ixl (x| |x
Remove and Clean Oil Base. .. L ix Ix] IxX
Clean Generator ...... veeaeas AR ES e e A
1Lubricate Gererator Bearing. . x| ixl Ix ix
Replace Spark Plugs ......... AS REQUIRED
Replace Valves .......... e AS REQUIRED
Replace Points .............. AS BEQUIRED
Replace Generator Brushes ... AS REQUIRED
Replace Piston Rings ......... AS REQUIRED

1 Does nof apply to shielded type bearing,

If it is necessary to remove parts for inspection and gaskets are dist
they should be replaced with new ones. Keep spare cylinder head, cy
ender base, oil base and other gaskets on hand.

When brushes are replaced be sure the commutator and slip rings are
in good condition. If necessary, seat {sand) new brushes for full cont

Periodic Inspection: For loose or poor connections, fittings, ete.
Recommended Fuel: Use a regular grade of automotive type gasoline

If a high lead content fuel is used, it will be nec.
essary to remove the lead deposits more [requently.
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GENERAL. - Follow a definite schedule of inspection and servicing to
help in keeping the plant in good rumning condition, and

to keep operating expenses to a minimum. Service periods outlined in
this section are for normal service and operating conditivns, 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 {0 assure servicing at the proper per-
iods, . S

DAILY SERVICE

If the plant is operated more than 8 hours daily, perform
the DAILY SERVICE operations every 8 hours.

FUEL, - Check the fuel supply often enough to avoid running the tank

dry. X the fuel tank is run dry, it will be necessary to pump
fuel tg fill the carburetor, before the plant will start again. All man-
ual start models (and some remote control models) have a manual
priming lever on the fuel pump. Operate the priming lever to fill the
carburetor, being sure to leave the lever in the down position when
through priming. On electric cranking models without the primer, a
few seconds of cranking will refill the carburetor,

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

allow the oil level to fall below the lower level
"1 mark on the indieator. Add oil of the proper SAE number as nec-
essary to bring the level fo the upper level *F" mark. Do not over-
fill the crankcase. Tighten the oil fill cap securely.

AIR CLEANER, - Service the air cleaner as often as required by the

operating conditions. Under extremely dusty con-
ditions, it may be necessary to service the air cleaner seversl times
a day. VUnder dusi-free conditions, every 100 hours or even less {re-
guent servicing may be sufficient. o

To gervice the "oil bath" type air cleaner (Spec A Plants), clean out
-the reservoir cup and refill to the indicated level with clean oil of the
same SAE number as used in the oil base. Clean the filter element in
solvent, dry it, and reassemble the air cleaner.

To service the "dry” type air cleaner {Spec B through Spec F Plants},
remove the {ilter packing element. Clean the slement in golveni, dry,
and dip in engine oil (same SAE number as used in the the oil base).
After allowing the excess oil to drain off the element, reagsemble the
air cleaner.

To service the dry "cartridge” type air cleaner (Begin Spec G Plants),
remove cariridge avery 50 hours and shake out accumulated dirt.
Install a new cartridge every 500 hours. or more citen under extreme
dust condifions. DO NOT WASH CARTRIDGE ., When cartridge has a
foam wrapper. remove wrapper and wash in soapy water., gasoline or
golvents. Sgueeze dry and reinstall.

PERIODIC SERVICE -

CLEANING. - Keep the plant clean. A clean plant will give better
vice, and it is easier to service a clean plant. Wip(
off spilled cil, dust, dirt, etc. .

WEEKLY SERVICE

If the plant is operated more than 50 hours a week, pérform
the WEEKLY SERVICE operations every 50 hours,

CRANKCASE OIL, - If the plant has been operating under LOW TE

PERATURE ¢onditions or for short opérating
periods, oil dilution or sludge formation may occur. Under such ¢
ditions, change the engine oil each 50 operating hours. Under norn
temperature and operating conditions change the oil each 100 opera
ing hours. Always drain the oil, when changing it, only when the
plant is warm from running.

GOVERNOR LINKAGE. - Inspect the governor link ball'joint and th

point where the link engages the carburet:
throttle arm. Keep these points free of dust. Lubricate with a "dr
type of lubricant, such as powdered graphite, if there is any bindin
H a "dry" lubricant is not obtainable, use only a light machine oil ¢
non-gumming quality,

SPARK PLUGS. - Remove the spark plugs, clean them and adjust ¢
gap to 0. 025 inch (0. 018 inch for plants operating
on natural gas or LPG fuel). Replace with 2 new one any plug whic
will not pass a standard compression firing test, Be sure the wire
_terminal faces upward, when connecting to the plug, If the termin
faces downward, the spark may jump to the shield clamping screw,
causing the plug to misfire,
BATTERIES. - ¥ starting batteries are used, see that the connectic
are ¢lean and tight. Corrosion at the termingls can
removed by flushing with a weak baking soda and water solution, F1
clean with clear water and dry thoroughly. - A light coating of greas
or asphalt paint will retard sach corrosion. Keep the electrolyte at
the proper level above the plate separators by adding clean water wi
has been approved for use in batteries. In freezing weather, rua th
plant for at Jeast 20 minutes after adding water, to mix the water wi
the electrolyte and prevent its ireezing,

MONTHLY SERVICE
If the plant is operated more than 200 hours a month,

gerform the MONTHLY SERVICE operations every 200
ours.

FUEL SYSTEM. - If the § gallon fuel tank is used, drain and clean
. . to remove any sediment or water condensation.’
Breathing"” of the fuel tank may draw dust into the tank, or ccadensa
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may collect, particularly under cold or damp conditions, Such a con-
taminated fuel system may cause hard starting or uneven operation.
Remove the drain plug at the bottom of the carburetor to drain off any
sediment. After servicing is completed, inspect carefully against
leaks.

EXHAUST SYSTEM. - I an exhaust extension is used, imspect all
' connections carefully for leaks, Tighten or
make any necessary repairs.

OIL FILTER. - Remove the oil {ilter element for inspection. If it
appears to be filling with sludge, install a new ele-
ment, Do not attempt to clean and re-use an element. Differences
in operating conditions may lengthen or shorten the time intervals
between necessary oil filter replacements. Always clean out old oil
and sludge from inside the oil {filter body before installing the element
A new element will absorb a pint or more of oil when the plant is
started, After a few minutes of running, stop the plant and add gnough
cil to bring the level up to the "F' mark on the indicator.

COOLING FINS, - Remove the cylinder air covers. Clean the cooling
fins of the cylinders and cylinder heads. Dirty or

obstructed cooling fins will cause over heating and may lead to ser-

ious damage. BE SURE AIR HOUSINGS ARE PROPERLY REP LACED,

MAGNETO. - Remove the end cap from the magneto. Inspect the

. breaker contact points. Slight burning or pitting can
sometimes be corrected by resurfacing smooth on a fine stone, re-
moving for such servicing, If the points are badly burned or pitted,
replace with a2 new set. Severe or frequent burning or pitting is usually
an indication of a defective magneto condenser, which should be re-
Placed with a new one.

Keep the contact points clean and free of oil, Adjust the gap, with the
rubbing arm on the "high side of its cam, to 0.020 inch. Put a drop
of light oil on the cam oil wick. Do not over lubricate.

When installing the end cap, be sure its gasket is undamaged-and pro-
perly in place.

VALVE TAPPETS, - Remove the valve compartment covers and check

the tappet clearances. Adjust as necessary to a
clearance of 0.012 inch for both intake and exhaust valves, at room
‘emperature (cold setting).

PERIODIC SERVICE

CRANKCASE BREATHER VALVE. - The crankcase breather valve
' ' helps to maintain a slight vacu

' inside the engine crankcase while the engine is running, i the flapp

type valve becomes gummed up or otherwise inoperative, the cranke
vacuum will be destroyed and excessive oil consumption or oil seal
leakkage may result. After removing the valve, Fig. 14, clean thor-
oughly in gascline or other solvent., Replace the valve with-a new on
the flapper diaphragm is worn or otherwise damaged so as to preven
proper seating to the perforated disc, :

When installing the breather valve, be sure the perforated disc faces
downward, with the diaphragm upward. See that the eap is properly
stalled , so that there can be no air leak at this point,

CARBON REMOVAL. - The frequency of necessary carbon or lead d

posits removal will vary with operating con-
ditions. If the plant is operated at light load consistently, under coo
operating temperatures, or if highly leaded gasoline is used, the cor
bustion chambers must be cleaned frequently. Remove carbon or lea
deposits as experience indicates the necessity. After removing the
cylinder air covers, remove the cylinder heads and gaskets. Serapi
all carbon and lead deposits from the cylinder heads and ends of the
pistons, valves, etc. I a cylinder head gasket is damaged, install 2
new one. Install the cylinder heads, tightening the nuts evenly to 35
Ib. ft. torque. Be sure air covers are properly replaced.

GENERATOR. - Remove the inspection plates from the generator en

bell and inspect the commutator, collector rings, a
brushes. In service, the commutator and collector rings acquire al
finish, which is 2 normal condition, Do not attempt to maintain a br:
rewly machined appearance. Wipe clean with a dry, lint free cloth.
Slight roughness or heavy coating may be remedied by lightly sanding
with #00 sandpaper. Do not use emery or carborundum cloth or pape
I scratches or grooves are present, refinishing will be necessary.
Refer to MAINTENANCE .

Brushes eventually wear too short to perform their function. Brush
will be more rapid under dusty operating conditions, Replace brushe
with new ones only when worn to 1/2 inch in length., The brush sprin
provide equal pressure as the brushes wear shorter in use. Each spi
is permanently attached to a metal plate which snaps into place. To.
place a commutator brush, first remove the spring by pushing the sp.
plate inward and away from the brush guide, Fig, 15. To replace a ¢
lector ring brush, first remove the spring by puliing straight outwarc
on the spring plate. When inserting a new brush in its gnide, be sur
that the shorter length of the brush is intalled against generator rotat
to conform to its off-set position for correct seating. Be sure that «
brush is free in its guide, and that its spring is correctly installed.
Keep the brush rig and end bell clean of carbon dust, ete.
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PCSITION. (YIEW THROUSH
END BELL TOP OPENING )

Fig. 15 Brush Rig

GENERATOR BREARING.- Single Shield Tvoe has exposed ball hearings

and should be lubricated. The generator be:
ing was lubricated at the factory with a lithium base grease meeting
military specification MIL-G-10924. Unless dirt has gaired entrance
to the bearing, no further lubrication of the bhearing should be necessa:
for 2 years, or 5,000 operating hours. K dirt has gotten into the bear
ing, remove the bearing, clean thoroughly in 2 good solvent, dry, and
relubricate according to the type of lubricant vsed.

If lithium base grease is used, fill only a 1/4 section of the bearing wi
grease,’ with no excess or reserve in the bearing recess or Cover.

If standard ball bearing grease is used, fill a 1/2 section of the bearir
with grease. Fill the bearing recess and cover 1/2 full. When using
grease other than lithium base, relubricate the bearing every six
months or approximately 1200 operation hours. . :

GENERATOR BEARING. - Double Shield Type has bearings sealed am
does not require lubrication,

GENERAL INSPECTION. - Thoroughly inspect the entire plant for oil
‘ leaks, loose electrical connections, worn

parts, or loose bolts or nuts. Make any necessary repairs.
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CARBURETOR. - Carburetors used, differ according to the fvel to be
used. However, the adjustment is basically the same.
The location of the adjustments differ. :

The carburetor has a fuel main adjustment and fuel idie adjustment. The
main adjustment affects the operation at the heavier load conditions.

The idle adjustment affects the operation at light or no load conditions..
Under normal circumstances, the factory carburetor adjustments should
not be disturbed. If the adjustments have been disturbed, open them off
their seats, 1to 1-1/2 turns to permit starting, then, readjust them for
smoothest operation. Refer to the Carburetor Adjustments illustration.

Before final adjustment aliow the engine to thoroughly warm up. Adjust
the idle adjustment with no load econnected to the generator. If available,
connect 2 voltmeter of the proper range to the generator output. Slowly
turn the idle adjustment out until the engine speed (or generator voltage)
drops slightly below normal. Then turn the needle in until the speed{or
voltage) returns to normal.

To adjust the fuel main adjustment, apply a full electrical load to the
generator cutput. Turn the main adjustment in until the engine speed

{or generator voltage) drops slightly below normal. Then turn the needle
out until the speed (or voltage) returns to normal. Proper carburetor
adjustment cannot be assured unless the governor is properly adjusted.

The gasoline type carburetor float setting, from the bottom of the float
to the air intake body, is 1-1/4" (plus 1/8", minus zero).

With electrical load removed, adjust the throttle lever stop screw to
prevent a voltage output drop below 75 per cent of rated voltage (or so
that there is 1/32 inch clearance at the end of the stop screw while run-
ning at rated speed under no lead).

DOWNDRAFT TYPE CARBURETOR LPG R
GAS-GASOLINE CARBURETOR SHOWN. GASOLINE Ciﬁ%ﬁg'{gi&
{ONLY) CARBURETOR DOES NOT HAVE GAS AD- S FOEL MAIN
JUSTING VALVES, io%uswmsm

GASOLINE FUEL
IDLE ADJUSTMENT

GAS FUEL IDLE
ADJUSTMENTY

ﬁgﬁ‘

GAS FUEL -
L MAIN ADS
JUSTMENT
aser -GASOLINE FUEL

= MAIN ADJUSTMENT

GAS FUELIDLE
ADJUSTMENT

Fig. 16 Carburétor Adjustments

~ i operating. Extremes in local

e R e

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

the gasoline shut off is closed and that the flc
lock screw at the bottom of the carburetor is turned upward te its lim
See that the electric choke is locked in its wide open position. Refer
the appropriate paragraph, according to the plant specification.

With the "idle" adjusting screw turned inward to its seat, and with th
plant operating at full load, turn the main gas adjusting screw in until
the engine speed (or voltage) begins to drop. Then turn the adjusting
screw out (counterclockwise) until the voltage returns to normal, Set
the lock nut securely to prevent any change in the setting from vibrati

Remove the electrical load and repeat the adjusting process, using th
"idle" adjusting screw. For other than 5, 000 watt plants, little or nc
"idle' screw adjustment from its closed position ‘will be necessary.

With electrical load removed, adjust the throttle lever stop screw so
that there is 1/32 inch clearance between the screw end and the stop
pin. .

AUTOMATIC CHOKE. - Two types of automatic chokes have been use
Select the instructions according to the plant
specification.

PRIOR TO SPEC, F,
¥ the choke does not open as the

engine warms up, check the elec-
tric heating element to be sure it

CHOKE VALVE

CHOKE LOCK
‘RE

W
5= GASOLINE
RBMARETORS)

temperatures may reguire read-
justment of the choke. In extremely
cold temperatures, the choke may
close so tightly as to cause over-
choking, Loosen the choke housing
clamp screw and turn the housing
slightly to the left {(counterclock-
wise). Do not turn too far - a few
degrees are usually sufficient, In
extremely high temperatures, the
choke may remain open, causing
under ¢hoking. To increase the
choking action, turn the choke
housing slightly clockwise. Be sure to retighten the clamp screw.

1BA

"

Fig. 17 Choke Adjustments
. {Plants Prior to Spec F)

_The gas-gasoline carburetor is equipped with a choke lock wire. For

operation on gas fuel, see that the lock wire is inserted through the
choke shaft 5o as to keep the choke wide open.



1Y ABPJIJUSTMENTS

BEGINNING SPEC, F.

‘he Sisson choke, used on plants beginning at Spec. F., should require
0 readjustment for wide temperature variations. However if the
riginal setting has been disturbed, proper setting must be restored.

' the choke does not open as the
lant warms up, check the heating
lement under the mounting bracket
) be sure it is operating.

TIE ARMATURE
AGAINST COIL

Loosen the carburetor choke
arm on its shaft,

. Slip the choke assembly cover
upward to remove it.

Insert an 8 penny nail or sim- e ML
ilar 1/8 inch diameter rod ALIGNING

HOLES IN CHOKE
SOLENOID ARM~
ATURE AND COIL

through the aligning holes of
the choke solenoid armature
and core as shown.

+ Tie the armature firmly
against the core. 'This siinu-
lates the chioke position while
the engine is actually cranking. %ﬁf.’&é

CHOKE LOCK
v CWIRE

Set the carburetor choke valve-
plate at its fully closed position

and tighten the carburetor choke %ﬁ%ﬂ%—gﬁ
arm on its shaft, WITH_CHOKE

YALVE LOCKED
OFEN e

Pig, 18 Choke Adjustments
(Plants Begin Spec F)

Remove the alignment pail and
untie the armature. The car-
buretdr thoke vilve-plate will be

open slightly. Replace the cover.’

he gas-gasoline carburetor is equipped

ith g choke lock wire. For operation :

1 gas fuel insert the lock wire through the choke shaft hole as shown,
' lock the choke valve plate in its wide open position. .

JVERNOR. - The governor controls the engine speed, and therefore

the voltage and frequency of the generator output. 60
‘cle plants are adjusted at the factory tora maximum no load speed of
‘80 Tpm. 50 cycle plants are similarly adjusted to 1590 rpm. max-
um, These are maximum figures, and may sometimes be as low as
00 rpm for 60 cycle or 1500 for 50 cycle plants. A voltmeter or

P
X NOTE.3PHASE FULL LOAD YOLTAGES SHOWN ARE WITH .8 -POWER FACTOR LOAD.
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frequency meter (preferably both) should be connecied to the generator
output in order to correctly adjust the governor.

PRELIMINARY STEPS

1. With the plant stopped, check the clearance of the carburetor throti

stop lever. The clearance between the lever and stop pin should be
approximately 1/32", Fig. 19. This clearance can be adjusted by
loosening the linkage ball joint and turning the ball joint on the linkage
threads as necessary to lengthen or shorten the over-all length of the
linkage. Be sure that the lever to which the link connects is securely
clamped on the carburetor throttle shaft,

Pull the governor arm gently toward
the front of the engine several times, STARTING POSITION [ NO LOAD POSITION
Any binding, sticking, or excessive (‘\ o R
N
Y

looseness in the travel will cause CoPNT L st
erratic governor action, The

action must be smooth, subject
only to the tension of the governor
spring.

N

2, Startthe plant and run at a light ..2%2~
electrical load for long enovgh to

thoroughly warm up. If the goverw Fig. 19 - Throttle Lever and

nor is completely out of adjustment, Stop Pin

make a preliminary adjustment at

no load to {irst attain a safe voltage operating range, as directed below

under ADJUSTMENT. The plant must be thoroughly warmed up before

a satisfactory final governor adjustment can be made,

ADJUSTMENT - PLANT WITHOUT GOVERNOR BOOSTER

1. With the plant operating st no load, turn the speed adjusting nut,
Fig. 20, to obtain a frequency reading of between 60 and 63 cycles
for a 60 cycle plant (50 to 53 cycles for a 50 cycle plant). The voltage
should be within the limits shown in the table III according to the rated
voltage shown on the plant nameplate, '

TABLE Il GOVERNOR ADJUSTING LIMITS . .
PLANT NO LOAD FULL LaAp RO LOAD FiLL LOAD

RATED VOLTS VOLTS FREQUENCY | FREQUENTY
VOLTAGE | EMAXIMUMY | CMINIRUMD | CMAXIMUM) | CMINIMUM)
120 /240V. 124 /246 V. H2/224¥ ) ]
SINGLE PHASE
240V 248 - % 224
T A PH,IWIRE .
ABOV 496 *448 V63 s 58
IPH3IWIRE
120/ 208V 224 =202
APH 4 WIRE {3 PHASES ¢3 PHASEY
220/ 380 V 209 * 370
A PH. A4 WIRE {2 PHASE) (3 PHASE) v,
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2. Connect a full electrical load to the generator. The governor should

act smoothly and quickly to keep the voltage and frequency within the
limits shown in the table, However, there should be not more than a
spread of 3 cycles between the no load frequency and the full load fre-
quency. For example, if the frequency was 62 cycles at no load, then
the full load frequency should be not less than 59 cycles. If the cyele
spread is more than 3 cycles, turn the sensitivity adjustment screw,
Fig. 20, in {clockwise) a half turn. This will, in turn, necessitate a
slight compensating speed nut adjustment. Repeat the process until the
cycle spread is within 3 cycles, and voltage is within the limits shown
in the table,

8. Check the performance under various loads. The governor should

react to each load change quickly and smoothly, It is normal for
the frequency to drop below the lower limit for a few seconds when a
sudden heavy load is connected, but then should stabilize within the
limit. It is also normal for the frequency to rise temporarily above
the upper limit upon removing a heavy load.

4. K the frequency (and engine speed) fluctuates or refuses tp stabilize

when under a constant load condition, the governor is perhaps too
sensitive. Turn the sensitivity adjusting screw out (counterclockwise)
a partial turn at a time until the governor stabilizes. It will then he
necessary to readjust the speed nut to bring the frequency within the
proper limits,

3. After long service, the governor mechanism parts may become

worn enough to prevent correct governor adjustments. ¥ the engine
and generator are otherwise in good condition and all other adjustments
ire properly made, but governor action is still erratic, inspect for worn
rarts. Remove the gear cover to inspect the {ly bails, shaft-and-yoke
issembly, ete. Refer to MAINTENANCE, :

3. X governor adjustment will not correct an excessive drop in eycles
at full load, engine power may be low. Check the compression, etc.,

naking repairs as necessary. I governor adjustment will not correct

\ fluctuating speed condition the carburetor adjustment may be too lean,

tefer to the paragraph on carburetor adjustment,

ADJUSTMENT - PLANT WITH GOVERNOR BOOSTER

+ Many models of the CW series are equipped with an auxiliary speed

booster device, operating by intake manifold vacuum. The speed
woster is adjusted to increase governor action as the load on the gen-
rator is increased. The booster serves to maintain or increase the
peed at the heavier loads, thug resulting in more nearly constant volt-
ge. :

CARBURETOR
THROTTLE

GOVERNOR ~F
CONTROL LINKAGE

SENSITIVITY

c.mé 5 RNOR -GOVERNOR
i EHAFT YORE

Fig. 20 Governor Adjustments

MTERNAL,
BPRING

"B \l_ﬁfﬁ’f{é"

MANIFDLD

FUTERNAL,
SPRING .

BRALKE'
GOVERNOR .
LINK:

SPEED
ADIGSTING
huT

) @
muu%: i1

il SENSTOVITY. ADJUETING
LASE Senew

e

L —

Fig. 21 Governor Booster
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The booster is mounted on the intake manifold and is operated by engine
vacuum through a small passage in the manifold. See Fig. 21. When
the plant i8 operating at about half load or less, the engine vacuum is
sufficient to cause the diaphragm to overcome the tension of the inter-
nal booster spring {A). Under these conditions, there is no tension

on the booster external spring (B) and the booster does not affect the
governor operation.

As the load on the plant is increased, the engine vacuum becomes iess,
the booster internal spring tension overcomes the pull of the diaphragm,
and tension is put on the booster external spring. The tension on the
external spring “helps” the regular governor spring in its function, thus
cauging a slight increase in engine speed zs the load is increased,

2, With the plant operating at no load, disconnect the booster external

spring (B}, Fig, 21. Turn the speed adjusting nut (C) to obtain a
frequency reading of 60 to 81 eycles for a 60 cycle plant {50 to 51
cycles for a 50 cycle plant), The voltage should be within the limits
shown in the table IV, according to the rated plant voltage shown on the
plant nameplate, ‘

TABLE IV GOVERNOR ADJUSTING LIMITS

L MINIMUM MAXIMUMNO LOAD
LANT RATED \NO LOAD VDLTS [FULL LOAD VYOLTS | TO FULL LOAD VOLT

VOLTAGE (MAX ViU ) {THOUT BOOSTER DROP WITH BOOSTER
120/ 240 124 DR 248 12 OR 224 7 OR 14
240 248 *224 4
3 PHAWIRE
460 498 © ¥448 28
3 PH.AWIRE
120/208 224 * 202 i3
I PR AWIRE {APHASEY {IPHASEY
230/380 3 At Ao 25

* HOTE:3 PHASE FULL LOAD YOLTAGES SHOWN ARE WiTH . FOWER FACTOR LOAD

5. Connect a full electrical load to the generator. As the electrical
load is connected, the governor should act smoothly and quickly to
ceep the voltage within the limits in the table. However, there should
e not more than a spread of 3 cycles between the no load freguency and
‘he full load frequency., For example, if the freguency was 60 cycles at
10 load, then the full load frequency should be not less than 57 cycles,
f the cycle spread is more than 3 cycles, turn the sensitivity screw,
Fig. 21, in (clockwise) a half turn. This will, in turn, necessitate g
slight compensating speed nut adjustment. Repeat the process until the
:ytile spread is within 3 cycles and voltage is within the limits shown
n the table, '

t. Check the performance under various loads. The governor should
react to each load change quickly and smoothly. It is normal for
hé frequency (and voltage) to drop below the lower limit for 2 few

ADJUSTMENTS :

seconds when a sudden heavy load is connected, but then should stabil-
ize within the limit, It is also normal for the frequency (and voltage)
to rise temporarily above the upper lirit wpon removing a heavy load.

5. I the frequency fluctuates or refuses to stabilize when under 2 con.

stant load condition, the governor is perhaps too sensitive. Turn
the sensitivity screw out (counterclockwise) a partial turn at.a time uni
the governor stabilizes., It will then be necessary to again adjust the
speed nut to bring the frequency within the proper limits,

6. After long service, the governor mechanism parts may become

worn enough to prevent correct governor adjustments, If the engin
and generator are otherwise in good condition and all other adjustments
are properly made, but governor action is still arratic, inspect for wo
parts. Remove the gear cover to inspect the fly balls, shaft-and-yoke
assembly, and other internal parts.

7. I governor adjustment will not correct an excessive drop in tycles

at full load, engine power may be low. Check the compression, etc
making repairs as necessary. If governor adjustment will not correct
fluctuating speed condition, the carburetor adjustment may be' too lear
Refer to ADJUSTMENTS; CARBURETOR.

8. After satisfactory performance has been attained under various loz
the bodster can be connected. Wich the plant operating at no load,

connect the booster external spring, Fig. 21. Adjust the bracket on th

governor link just to the pogition where there is no tension on the sprin

9. Now connect the full electrical load to the generator. The frequenc

should stabilize at a point 1 to 2 cyeles HIGHER than the no load
frequency. For example, if the no load frequency is 60 cycleg, the
frequency under full load should be 61 to 82 cycles. If the rise in fre-
quency is more than 2 cycles, lessen the internal spring tension. If tha
is a drop in the frequency, increase the internal spring tenston. Adjus
the tension of the internal spring by pulling out on the spring bracket (r
and moving the pin to a different hole.

10. With the booster disconnected, 2 maximum drop of 3 cycles from n

load to full load is normal. With the booster in operation, a max -
imum INCREASE of 2 cycles from no load to full load is normal, A dre
of T eycle at 1/4 load is permissible, giving an over all spread of 3 cye

11. The effect of the booster is limited by the general condition of the
engine. The booster can not compensate for a loss in engine vac-
uum caused by leaky valves, worn piston rings, etc. -

12. The booster requires liftle maintenance other than using 2 fine wix
to clean the small hole in the short vacuum tube which fits into the
hole in the top of the engine intake manifoid. Do not enlarge this hole.
If there is tension on the external spring, Fig. 21, when the plant is op-
erating at no load or light loaﬁi it may be due to improper adjustment,

- restricted hole in the small vacuum tube, or a leak in the booster dia-

phragm.
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iENERAL. - Refer to the SERVICE DIAGNOSIS section for assist-
ance in-locating and correcting servicing sijtuations
ich may oceur. The information in this MAINTENANCE AND RE-~
IR section is intended to assist in properly maintaining the gener-
ng plant, ¥ major repairs should become necessary, it is recom-
:nded that such services be performed by a competent mechanic who
thoroughly familiar with modern internal combustion engines and re-
Iving armature type generators,

\SKETS. - It is always good practice to use a new gasket when instal-
ling a part which requires a gasket. Be sure to thoroughly
:an the surfaces that the gasket contacts before installation.,

AOWER HOUSING, REMOVAL. - To remove the blower housing, re-
move the flat head screws mounting

: front cover casting and pull the cover off straight forward. Re-
we the blower wheel from its hub, Remove the nuts and lock washers
Junting the dual exhanst pipe to the cylinders, and 3 screws which
unt the blower housing to the front of the engine. The blower housing,
th the exhaust pipe loose inside it, can then be removed,
AOWER HUB. - Remove the screw and washer from the center of

the blower wheel hub, Remove the ¢rank pilot by
\ling it straight forward. If the blower hub proves to be too tight
- easy removal, tap lightly in a forward direction to loosen it,

LVES. - The exhaust valves and seats are of Stellite material, which
is extremely hard and heat resistant. "Lap” grinding such
ves is seldom successful, Dress the seats (both intake and exhaust)
m accurate 45 degree angle. Dress the valve faces to a 44 degree
le. This will provide a very narrow band of contact between valve
e and seat, Fig.22. This results in better valve seating and lessens
chance of deposit built-up on valve seats and faces, Be sure to
an away all traces of sbrasive, then oil the valves and guides lightly
are reassembly.

Jevauve vaLyE- !/: e
1 T
S ‘
"a';,o ;//I SEAT H - SEAT
N
/o/ A"S' )
RIGHT S WRONG

Fig. 22 Valve Seating
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" VALVE TAPPETS. - The valve tappets are adjustable, having self

locking adjusting screws. - Set the tappets for
clearance of . 012" for intake and exhaust valves, at room temperature
{cold setting). Tappets set too close may canse burned or warped
valves or seats, or scored tappets or camshait lobes.

Be sure when checking the tappets, that the tappet being checked i5 rid-
ing on the low point of its cam lobe. Watch the'valve to be checked as
the engine is slowly hand cranked. .As the valve closes, torn the crank-
shaft one complete turn beyond the valve closing point. This will assur
that the tappet is then on the low point of #ts cam lobe,

IGNITION TIMING. - Correct ignition timing is important o good

engine performance. The ignition timing should
be checked after servicing or replacing the magneto contact points.
Refer to Fig. 23.

Remove the end cap from the magneto, Adjust the magneto breaker
points to a gap of . 020 inch at {ull separation, Remove the air cover
from the engine right hand cylinder, to expose the timing hole in the

flywheel housing,
-

TIMIING HOLE
ﬁ

Alignment Chisel
Ll

REXL

Fig, 23 Ignition Timing Marks
With the hand crank, slowly turn the engine, until the IMP timing mark
on the outside edge of the flywheel can be seen through the timing hole.
As the timing mark centers in the timing hole, a sharp click should be
heard from the magneto. This click is caused by the magneto impulse
as it trips, and is the instant the spark occurs, I this click occurs be-
fore the IMP wark is visible through the timing hole, the ignition tim-
ing will be "fast”. If the click oceurs after the IMP mark passes the
center of the timing hole, the ignition timing will be "slow”, Loosen
the two magneto mounting screws a few turns each and turn the mag-
neto slightly, to advance or retard the spark timing as necessary. Re-
peat the checking operation until proper timing is attained.
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When the plant is running, the impulse coupling is no longer in operation
and the spark is automatically advanced. If a neon timing light is used
to check the timing, ‘the spark should occur as the IGN. mark on the
flywheel aligns in the timing hole.

MAGNETO INSTALLATION. - If the magneto has been removed from

the engine. turn the flywheel to the point
where the chisel mark, located 8-1/2 inches before TC mark, is visible
through the timing hole. Holding the magneto in the hands, turn its
drive gear in a clockwise direction until the gear locks (starts to wind
impulse spring), Without changing this setting. carefully install the
magneto to the engine, making sure the setting does not change as the
gears mesh together, Check the timing as previously described.

GEAR COVER INSTALLATION. - Before installing the gear cover, see

that the metal-lined {smoothest) hole of the gover-
nor cup is properly aligned to engage the pin ingide the gear cover. In-
stall the gear cover, leaving the mounting screws a turn or two loose.
Carefully center the gear cover so as to avoid any off-center effect be-
tween the oil seal and the crankshaft, Hold in the centered position
while tightening the mounting screws securely,

CYLINDERS. - The cylinders are removable from the crankcage. H

cylinders become worn more than 0.005" out of round
Or tapered, or are scored, they can be refinished to fit oversize pis-
tons. If cooling fins are broken, or other damage occurs, replace the
damaged cylinder with 2 new one. New engine cylinder bore is 4. 000"-
4.001", unless oversize cylinders and pistons are used, in which case
the bure is 4.005 - 4.006".

CYLINDER HEAD. - Models using gaseous fuel have a high com~

) . pression cylinder head. Beginning in 1959 this
cylinder head has a 1/8" radius boss on the top edge to identify it from
standard compression. This boss is externally visible through the
spark plug hole in the eylinder air housing. Both heads must be of the
same compression.

PISTONS AND RINGS. - The pistons and connecting rods may be re-

moved outward through the cylinders, or the
cylinders can be removed over the pistons without loosening the connect-
ing rods. Full floating type piston pins are used.

The compression rings have one edge beveled on the inside and this hevel
must be installed toward the closed end of the piston. Proper ring gap,
when fitting rings, is 0.013 inch to 0.025 inch. Space the ring paps
equally around the piston, with no gap directly in line witb the piston pin.
Use standard size rings if 0.005 oversize pistons are installed, and over-
size rings for larger oversize pistons.
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CONNECTING RODS. - The forged

steel con-
necting rods have precision type
bearing inserts easily replaceable.
Do not dress the rod cap to come
pensate for any bearing wear; re-
place with new bearings. Correct
bearing clearance to the crankshaft
journal is 0.001 inch to 0.003 inch,
and should be measured at a point
in line with the length of the rod,
Fig. 24. X new piston pin bushings
are installed in the upper end of
the rod, the bushings must be pres- i , )
sed in only flush with the sides of  ¥1§. 24 - Connecting Rod Bearing
the rod, to permit a 1/16 inch oil groove at the center. Finish ream
to 1.1879/1.,1882 inch for a new piston pin, or to give a clearance of
0.0002" to 0.007" if a used pin is continued in service.

i BUSHING ENGS MUST

BE Eo Sk WiTH

SIDES OF ROD TO

BEZT 7 O

GROOVE BETWEEN
BUSHINGS.

PHERSURE CLERRANCE 18
TRBECTION INDICATED
BV RRROW

MAIN BEARINGS. - The crankshaft main bearings are of the sleeve
type. The "bronze'" faced main bearing and separ
ate thrust washer is original equipment, beginning on Spec J models,
When used to replace the flanged aluminum bearing as used on models
prior to Spec J, you must drill one additional hole and install a secomn
lock pin to prevent each thrust washer from riding on the erankshaff.

Main bearings are available in std., .002", . 010, . 020", .030" unde
size, and do not require finishing to size after installation. When dri
ing or pressing the bearing in, align the oil passages in the bearing a:
bore. OQil the bearings. When installing the crankshaft, install a thn
washer at each end with grooved side against crankshaft and engaged 1
lock pins (coat with oil to hold while assembling). Measure the crank-
shaft endplay, see Table of Clearances.

INSTALL WITH
THIS GROOVE AT
TOR OR BOTTOM

EXCEPTION:FLANGED BEARING 1S
USED PRIOR TO SPEC.F

LINE BORE CaM
11 7§ £ HOCK PIN : BEARINGS AFTE,
F:?.;g.]..\.ﬁ.‘%:(s;#&g?m,qa OiL. HOLES ! | INSTALLRY iON
- 1 N |-
S o O ERER ;
wi ¥ e WASHER e
4 ‘
! .‘/ FRONT CAMSHAFT BEARING

| e
S LISM
WiTH BOTTOM OF TS B TR,
{13 o
NCGUNTER “rop or BoTTOM
AREA.

PRECISION TYPE- DO NOT
LINE BREAM QR BORE,

CRANKSHAFT BEARING

REAR CAMSHAFT BEARING

Fig. 25 - Main and Camshait Bearings
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CAMSHAFT BEARINGS. - The camshaft bearings are babbitt lined

sleeves, pressed into the crankcase, Press
new bearings in from the outside of the crankease, forcing the old
bearing from the bore in the same operation. OQil grooves can be posi-
tioned toward either the top or bottom of the crankcase. Press the
front bearing in flush with the front surface of the crankecase, and the
rear bearing in fiush with the botiom of the plug recess. Camshaft
bearings must be finished to size after installation, for a clearance of
0.001" to 0. 003". Install a new plug, using sealing compound and ex-
panding into place with gharp blows at its center.

CRANKSHAFT, - See that the oil passages of the crankshaft are clean

and free of obstructions, These cil passages con~
duct oil from the main bearing journals to the connecting rod journals,
X the bearing journals become worn out of round or scored, refinish
to use undersize bearings. ¥ either oil seal contact surface becomes
grooved or acored, refinish and polish smooth.

When installing the rear bearing plate, use sufficient gaskets to pro-
vide crankshaft end play of 0. 008 to 0.020". Use care not to damage
the oil seal during the bearing plate installation,

CAMSHAFT. - X a lobe of the camshaft has become slightly scored

{too close tappet adjustment sometimes causes this),
dress smooth with a fine s{one. A badly worn or scored camshaft
mugt be replaced with a new one,

The camshaft center pin can not be pulled outward nor removed with-
out damage. The center pin is a very tight fit, and the 3/4 inch dis-
tance it extends beyond the end of the camshaft is quite critical. For
this reason, never press or tap on the center pin, except as directed
in the GOVERNOCR' CUP paragraph.

GOVERNCOR CUP. - The governor cup can be removed from the cam-
shaft and gear after first removing the small

snap ring from the camshaft center pin. Slide the governor cup for-

ward over the center pin, catching the governor fly balls in the hand,

Replace with a2 new part any {ly ball which is grooved or has a flat spot,
if the ball spacer arms are worn or otherwise damaged, or if the {ly
ball contact surface of the cup is grooved or rough, The governor cup
must be a free spinning fit on the camshaft center pin, but without any
excessive looseness or wobble.

When assem'bl'mg the governor cup to the camshaft and gear, he sure
all twelve fly balls are installed in the spacer openings. After install-
ing the snap ring tothe center pin, hold the governor cup in toward
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the gear. The distance fromthe =

snap ring to the front surface of PROPERLY ASSEMBLED 7 Nrhiig
the governor cup raust be T/32",  onpOMENSION sHown Nt

Fig. 26, K the distance is more  A5INDICATED e

than 7/32 inch, use an arbor press I £+ &b L~‘ -
to carefully press the center pin CENTER PIN “;_,_j.:;
in the required amount. If the snap G T
distance is less than 7/32", it [ ™
will be necessary to remove fhe GOVERNOR Cup—wlfhiZ ’\?; Can Sta
center pin and install a new one, GOVERNDR FLY BALL !
pressing in only the required

amount. The metal-lined hole of A

the governor cup must engage with . S

the gear cover roll pin. Fig. 26 Governor Cup

CAMSHAYT GEAR . - The camshaft gear is keyed and pressed on &

the camshaft. If replacement becomes nece:
sary, the gear can be pressed off the camshaft. After removing the
governor cup, fly balls, spacer, etc., use a hollow tool or pipe of H
proper diameter to fit inside the gear bore and over the camshaft c«
ter pin. Press the camshait out of the gear bore, taking extreme ¢
not to press on the camshaft center pin,

When installing a camshaft gear to
the camshaft, be sure the key is
properly in place, and press on

up to the camshaft shoulder, As- ‘ '
semble the governor ball spacer, | ., M ey

balls, cup, etc. before installing | MUSE COINCIE  paltL/t e

; WHEN INSTALL" ~8 0 -
to the engine. NG TIMING P -® !FELJ

GEARS
When installing to the engine, be
sure the marked tooth meshes
with the marked tooth of the
crankshaft gear, Fig. 27. Do
not omit the thrust washer be-
hind the camshaft gear.

Fig, 2% Gear Timing Marks

CRANKSHAFT GEAR. - The crankshaft gear is keyed and a drive fi
to the crankshaft and is fastened with a loc!
ring. To remove the slotted gear {earlier type), use a claw type pu
To remove the gear which has three #10-32 tapped holes on a 2-1/2'
diameter (later type), use a screw-attaching type gear puller.

When installing a crankshaft gear, see that its key is in place, fac
with the "0 timing mark outward, and drive the gear on up to the
crankshaft shoulder. Be sure the marked tooth ("0 txming mark)
meshes with the marked camshaft gear tooth,
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OIL PUMP. - X the oil pump is to be removed, it must be turned off
the oil intake pipe. X the oil pump fails 1o function

properly, install a complete new pump. Except for the intake as-

sembly, component parts of the oil pump are not available separately.

When installing the oil pump, be sure its mounting gasket is in good
condition, and properly in place. Turn the intake pipe and cup in
tightly and at the correct angle to have the intake cup parallel to the
botiom of the crankecase.
NOTE
Be sure the oil pump is primed with oil.

OIL PRESSURE RELIEF VALVE. -

_ The oil pressure o, 20
relief valve ig not adjustable. H Ry
the valve should become stuck S Serine
gpen or closed, remove and G| e

clean, Remove the hex head
screw and copper washer, Fig.
28. 1iHt out the pressure
spring. The valve can be : i
removed with a long 3/8" ~16 Fig. 28 Oil Pressure
serew. : Relief Valve
FLYWHEEL. - The flywheel is keyed and a taper fit to the crankshaft.

After removing the flywheel attaching serew, if the
{lywheel proves difficult to remove, reinstall the flywheel screw and
leave it a few turns loose. Hit the screw sharply to jar the flywheel
loose,

B LSTON-THREADED (3 =162
2 FOR LASY REMOVAL

When installing the {lywheel, be sure the key is in good condition
and is properly fifted in place, BSee that the taper surfaces of the
crankshaft and of the flywheel are clean and free of nicks. The fly-
wheel must run true. Any unbalance will set up harmful vibration.
Tighten the mounting screw securely, to & torque wrench reading of
35-40 b, ft,

OIL SEALS. - Install the rear bearing plate cil seal flush with the

outer surface of the plaite. Install the gear cover oil
seal flush with the outer edge of the oil seal opening. Both seals must
be installed with the open side of the seal facing inward.

ASSEMBLY TORQUES. - As a general rule, tighten bolts or nuts se-

curely, using reasonable force only, and
using a2 wrench of normal length. The assembly torgues shown in table
V will assure proper tightness without danger of stripping threads.
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TABLE V - ASSEMBLY TORQUES {(POUND FEET)

Rear Bearing Plate - { Intake Manifold Screws 25
Place Bolts (No Locks)  45-50} Exhaust Manifold Screws 25
Nuts (Earlier Models) 18-20| Generator Adapter Screws 20

Connecting Rod - Oil Base Screws 43
Place Bolts (No Locks)  40-45} Fuel Pump Mounting Screws15
Screws (With Locks) 27-.30} Timing Gear Cover Screws 15

Cylinder Head Screws 40-45! Armature Mounting Screws 10

Crank Pilot Screw 43-481 Oil Pump Mounting Screws 7

Cylinder Base Nufs 58-82{ Spark Plugs 25

Flywheel Mounting Screw  35-40

TABLE OF CLEARANCES. - The clearances given in table VI are !

factory standards. A comparison bets
the standard clearances shown, and clearances as determined durir
Tepair operations will usually indicate which paris should be replac
with new ones. As a peneral rule, when the clearance exceeds by {
the maximurm factory limit (or nearly so0), the worn parts shouid be
placed with new ones. For example, if connecting rod bearing clea
is .0045" or more (factory maximum clearance 0.003"), new conne
rod bearings should be installed. For those clearances which are
justable, keep the clearances within the factory tolerance.

TABLE VI - TABLE OF CLEARANCES (IN INCHES)

MINIMUM MAXIM
Valve tappet {Cold) .012 .012
Valve stem in guide - Intake L6015 .003
Valve stem in guide - Fxhaust . .003 .00 4
Valve seat width 3/64 5/64
Crankshaft main bearing - Aluminum . 0035 . 004!
Crankshaft main bearing - "Bronze”™ faced . 0019 . 0G5
Crankshaft endplay -~ Aluminum bearing . 008 . 020
Crankshaft endplay - "Bronze" faced bearing . 008 012
Camshait bearing .001 .003
Conneciing rod bearing .001 .003
Connecting rod endplay .002 .011
Timing géar backlash . 001 . 006
Oi] pump gear backlash 003 L0056
Piston to cylinder (90° to pin) . 0045 . 008!
Piston pin in piston (tap-in fit) L0000 . 000
Piston pin in connecting rod .Dog2 . 00p
Conpression ring gap, Top .013 .025
Compression ring gap, 2nd .013 .025
Qil ring gap 013 025
Magneto breaker points gap .02
Spark plug gap (Gasoline Fuel) .025 .
Spark Plug gap {Gas Fuel} " L0156 .018
Crankshaft main bearing journal - Std size 2.7495 2,750
Crankshaft red bearing journal - Std size 2.3745 2.37H

Cylinder Bore - Standard size 4. 000 To4.001
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GENERATOR

GENERAL. - The generator normally requires little maintenance other
than the regular PERIODIC SERVICE operations, which
should never be neglected. Some gererator tests are simple to per-
form, do not require major disassembly, and require only a continuity
type test lamp set. Other tests require special equipment and exten-
sive disassembly of the generator. Partial disassembly, and removal
of the geperator is necessary in order to make certain engine repairs.

GENERATOR REMOVAL. - To disassemble the generator for removal,

first remove the brush springs and brushes.

Discomnect field coil and other lead wires which comnect to the brush
Tig, 10 permit removal of the end bell and brush rig as an assembly.
Be sure 10 tag each wire and its connection point as it is disconnected,
to assure correct reconnection.

After removing the end bell mounting screws, carefully tap the end
bell straight backward until it becomes free of the armature bearing,
Place blocking mnder the rear of the engine, remove the screws which
attach the generator frame to the engine rear, and carefully pull the
frame assembly straight back over the armature. Use care not to
allow the frame to drag or catch on the armature laminations.

To remove the armature, carefully block up the armature and re-
move the screws mounting its drive disc to the engine flywheel, Slide
the armature away from the engine.

COMMUTATOR AND COLLECTOR RINGS, - The mica insulation be-

tween the commutator
bars, or segments, was originally uvndercut to 2 depth of 1/32 inch be-
low the commutator surface. After a long period of service, the sur-
face of the commutator may become worn down level with the mica.
This condition would cause noisy brushes, sparking of the brushes,
and pitting of the commutator. The mica should again be undercut to
1/82 inch depth. Remove the brush springs and pull all the brushes
out of their guides. After tagging any leads disconnected (to assure
correct reconnection) remove the end bell. With a mica undercutting
tool, or an improvised tool fashioned from a hack saw blade (Fig. 29)
carefully cut {be mica between all of the commutator bars down to .
the 1/32 inch depth. Use care to avoid scratching the surface. Re-
move any burrs which may be formed along the edges of fhe bars, and
clean all spaces between bars completely free of any metallic particles,
Fig. 30.

>
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HACK SAW BLADE:

BLADE Y. ‘
- Py,
. RAGHT &m@'

N TELTH PN?’ ' g 'ﬂ Come Samo
£ GRIND BLADE TO
TOWARRD MHANOLE WIOTH OF MICA. TEEYN TEETH

Fig, 29 Mica Undercutting Tool

If some unusual operating con-
dition should caume the surface

of the commutator or collector
rings to become grooved, outof
round, pitted, or rough, it will
be necessary to remove the arm-
ature and turn the damaged com-
mutator or collector rings in a
lathe, to “truev the surfare,
Before centering the armature
in the lathe, remove the ball
bearing to prevent getting any i
dirt into it. After turning g srronl
smooth, be sure to undercut s -
the cogmutator mica as pre- Fig. 30 Undercuiting Mica
viously deseribed . When the armature is reinstalled, reduce the
run~out at the bearing end as much as possible before installing the
end bell.

LNQERCUT

BRUSH RIG. - It is unnecessary to loosen or remove the brush rig
from the end bell for average generator servicing.

However, if the brush rig has been loosened or removed for any rea-

son, the brush rig must be returned to its exact original position,

 This original position was marked zi the factory in the test Tun and

must be maintained as long as the original brush rig and armature
are continued in service. The position can be identified by 2 mark
across the outer edge of the brush rig supporting ring, which mark
must align with the marked support in the end bell (Fig. 15). Im-
proper positioning of the brush rig will cause excessive arcing of the
brushes, burning of the commutator, low generator output, and possil
serious damage fo the generator windings from over-heating.
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GENERATOR WINDINGS TEST PROCEDURE

Some generator tests do not reguire complete disassembly of the gen-
erator, and can be performed with the use of a continuity type test
lamp set., Other tests require extensive generator disassembly and
the use of an armature growler or other equipment usnally found only
in an electrical repair shop.

NOTE:

Individual coils of the field coil set can be installed,
Full instructions for installation are included with
replacement coils, and must be carefully followed,
Proper installation of individual coils can best be
done by a gualified service shop.

1t is seldom practicabie to make internal repairs of generator wind.-
ings. However, an external lead wire can be repaired as necessary,

TIELD COIL TESTS

To test the field coils for an open circuit or a grounded cirenit, use a
test lIamp set. As each lead wire is disconnected, tag it and its con-
nection point, to assure correct reconnection,

If the plant is an eleciric cranking model which uses the generator as
a cranking motor, the field coils are wound with two separate wind-
ings to each coil. The series (cranking) winding 1s of very heavy wire
and its leads, marked 81 and F+4| are easily identified. The shumt
field leads are marked ¥- and F4. Temporarily comnnect the two F +
leads together, for test purposes. Manual cranking models have only
the F- and F‘-:-’.shunlt field leads.

OPEN CIRCTUIT TEST. - To test for an open circult, connect one test

lamp lead to the F4-coil terminals, and the
other test Jamp lead to the F - coil lead. If the test lamp fails to
light, an open cirenit in the shunt winding is indicated. Repeat the
test, between the 81 and ¥+ terminals. ¥ the fest lamp fails to light
an open circuit in the cranking winding is indicated.

If an indicated open circuit can not be isolated in an external lead, or
in a loose terminal, a more thorough test of individual coils will be
necessgary. Consult a qualified service shop.
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GROUNDED CIRCUIT TEST. - To test the field windings for a grow

ed circuit, connect one test lamp le
to a bare metal part of the generator frame, Connect the other tec
lead to the coil terminals ¥+ . I the test larp lights, a grounded ¢
enit is indicated. ¥ inspection locates the ground in an external leg
repair as necessary. To locate a prounded coil, remove the screw
mounting one of the pole shoes to the generator frame. Push the po
shoe and coil away from contact with the frame. If the ground is th
eliminated (test light goes ocut), the ground has been isolated at the
loosened coil. Repest as necessary until the grounded coil is locat
Usually, the grounded point of the coil can be easily identified and
insulation repaired at the point of damage.

SHORT CIRCUIT TEST, - A short circuit test requires the use of
special equipment and testing of individuz
coils. A sensitive ohmmeter can be used to test the resistance of
each coil winding. If one coil winding shows an ohmmeter reading ¢
more than 10% LESS than the average reading of the other three coi
that coil is short circuited. On electric cranking models, care mus
be taken not to confuse the cranking winding with the shunt winding.

ARMATURE TESTS

The armature is wound with two separate windings, dc and ac. The
winding produces direct current for exciting the field, and for charg
ing the starting batteries on the electric cranking models., The ac
winding produces the aliernating current output of the generator. R
place a defective armature with a new one,

GROUNDED CIRCUIT TEST, .- Use a test lamp set {o test both arm;

ture windings for a grounded circuit
Connect one test lamp lead to a bare metal point on the armature sh
Contact the other test lead to the eommutator surface. ¥ the test is
glows, the dc portion of the armature is grounded. Repeat the test,
contacting the collector rings, If the test lamp glows, the ac portio
of the armature is grounded. Replace a grounded armature with a1
one,

AC WINDING, OPEN CIRCUIT TEST, - Use a test lamp set to test

- the ac winding for an open
circuit. If the generator is the 120/240 volt, single phase model th
are TWO ac windings., Contact the test lamp leads to thé two collec
rings nearest the ball bearing, H the test lamp fails to light, an op
circuit in that winding is indicated. Repeat the test in the same ma
ner, contacting the two collector rings nearest the commutator. If
the test is made between the two middle collector rings, the test lar
should not glow - if it does, a short circuit between the two winding
ig indicated.
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If the generator is a 3 phase, 3 wire model, contact one test lead to the
coliector ring nearest the commutator {no winding is connected to the
ring next to the bearing). Contact the other test lead to the next two
collector rings, in turn. X the test lamp fails to light on either test,
an open circuit is indicated.

Ii the generator is a 3 phase, 4 wire model, contact one test lead to
the collector ring nearest the hearing. Contact the second test lead
to each of the next 3 collector rings, in turn. X the test lamp fails to
light on any of the 3 t{ests, an open circuit is indicated,

AC WINDING, SHORT CIRCUIT TEST. - An armature growler is re-

quired for making an ac
winding short circuit test. Follow the test procedure recommended
by the growler manufactorer

DC WINDING, OPEN OR SHORT CIRCUIT TEST, -~ An armature

growler is re-
quired to make a satisfactory test, Follow the test procedure re-
commended by the growler manufacturer.

SHORT BETWEEN AC AND DC WINDINGS. -~ Place one test prod on

the commutator, and the
second test prod on one of the slip rings. If the test light glows, a
short c1rcu1t between the a¢ and de windings is indicated.

CONTROL BOX EQUIPMENT

The control box equipment requires no maintenance other than keep-
ing it dry, free of dust, and all comnections electrically tight, X

any of the control box egnipment fails to function properly, replace
the defective part with a corresponding new part. Repairs or adjust-
ments on such parts are seldom practicable,

Always disconnect the starting battery before working on any control
box equipment. Tag or otheiwise mark each lead and its connection

point before disconnecting it, to assure correct recomnection, Check
carefully for loose or broken connections, or for damaged insulation.

SERVICE DIAGNOUSIS

SYMPTOM

POSSIBLE CAUSE

REMEDY

ENGINE CRANKS TOC STIFFLY

Too heavy oil in crankcase,

Engine stuck.

Drain. Refill with light oil.

See PREPARATION.

Disassemble and repair.

ENGINE CRANKS TOC SLOWLY WHEN CRANKED ELECTRICALL!

Discharged or defective battery.
Loose connections.

Corroded battery terminais,

Brushes worn excessively or
making poor contact,

Short circuit in generator load
circuit,

Dirty or corroded points in start
solenoid switch.

Recharge or replace,
Tighten loose connections.

Clean corroded terminals. Re.
place cable if necessary,

Replace brushes or clean com-
mutator.

Répair or replace parts neces-
sary. Disconnect Ioad.

Replace switch,

ENGINE WILL NOT START WHEN CRANKED

Faulty ignition.

Lack of fuel or faulty carburetion.

Cylinders flooded.

Poor fuel, .

Poor compression,

Wrong ignition timing.

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

Refill the tank, Check the fuel
system. Clean, adjust, or re-
place parts necessary.

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

Drain. Refill with good fuel.

Tighten cylinder heads and spa
piugs, X still not corrected,
grind the valves. Replace pisic
rings if necessary.

Reset breaker points or retims
ignition. See IGNITION TIMIN(

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP

Poor brush contact, -

See that brushes seat wellon ¢
mutator and collector rings, a
free in holders, are not worn
shorter than 1/2 inch, and hawv
good spring tension,
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SERVICE DIAGNOSIS

SYMPTOM

POSSIBLE CAUSE

REMEDY

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UPp

Open cirenit, short circuit, or

ground in generator,

Refer to the GENERATOR sec~
tion of Maintenance,

VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING

Speed too low.

Poor commutation or hrush
contact,

Loose connections.
Fluctuating load.

Adjust governor to correct speed,

Refinigh commutator or undercut
mica if necessary. See that
brushes seat well on commutator
and collector rings, are free in
holders, are not worn shorter
than 1/2 inch, and have good
spring tension,

Tighten connections,

Correct any abnormal load con-
dition causing trouble.

GENERATOR OVERHEATING

Short in load circuit.
Generator overloaded.
Improper brush rig position.

Correct short circuit.
Feduce the load,

Refer to the GENERATOR section
of MAINTENANCE - See Brush

Rig.

ENGINE OVERHEATING

Improper lubrication,
Poor ventilation,

Dirty or oily cooling surfaces.
Retarded ignition timing,
Generator overloaded.

See Low Oil Pressure.

Provide ample ventilation at al}
times,

Keep the engine clean,
Retime ignition.
Reduce load,

VOLTAGE DROPS UNDER HEAVY LOAD

Engine lacks power.

Poor compression,

See remedies under "Engine Mis-
fires at Heavy Load",

Tighten cylinder heads and spark
plugs. ¥ still not corrected,
grind the valves. Replace piston
rings if necessary.

SERVICE DIAGNOSIS

SYMPTOM

POSSIBLE CAUSE

REMEDY

VOLTAGE DROPS UNDER HEAVY LOAD (CONT.)

Faulty carburetion.

Dirty carburetor air cleaner,
Choke partially closed.

Carbon in cylinders or in
carbaretor venturi,

Restiricted exhaunst line.
Improper govermr adjustment.

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

Clean and Service.

Choke plate must be wide opes
at operating temperature.

Remove carbon.,

Clean or increase the size.
Refer to ADJUSTMENTS.

ENGINE MISFIRES AT LIGHT LOAD

Carburetor idle jet clogged or
improperly adjusted,
Spark plug gaps too narrow.

Intake zir legk,

Faulty ignition.

Clean or adjust,

Adjust to correct gap - . 0257
(. 018" for gas operation).

Tighter manifold and carbure-
tor mounting screws. Replace
gaskets if necessary.

Clean, adjust, or replacebres
er points, spark plugs, conde:
ser, etc,

ENGINE MISFIRES AT HEAVY LOAD

Defective spark plug.
Faulty ignition.

Clogged carburetor,

Clogged fuel screen.
Defective spark plug cable.

Replace,

Clean, adjust, or replace bre:
er points, spark plugs, conder
sers, etc. or retime ignition,

Clean carburetor,

Clean,
Replace,

ENGINE MISFIRES AT ALL LOADS

Fouled spark plug, .
Defective or wrong spark plug,
Leaking valves,

Clean and adjust,
Replace.

Bee VALVE BERVICE,
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SYMPTOM

POSSIBLE CAUSE REMEDY
ENGINE MISFIRES AT ALL LOADS
Broken valve spring. Replace.

Defective or improperly adjusted Adjust or replace breaker points.
breaker points.

LOW OIL PRESSURE
il too light. Drain, refill with proper oil.
O1il badly diluted. Drain, refill with proper oil.
(il too low. Add oil.
0Oil relief valve not seating. Remove and clean, or replace.
Badly worn bearings. Replace,
Sludge on oil sereen, Remove and clean.
Badly worn oil pump. . ' Replace.
Defective oil pressure gauge. Replace.

HIGH OIL PRESSURE
Oil too heavy. Drain, refill with proper oil.
Clogged oil passage. Clean all lines and passages.,
Oil relief valve stuck,

Defective oil pressure gauge. Replace.

Remove and clean,

ENGINE BACKFIRES
Lean fuel mixture. Clean carburetor, Adjust jets,
Clogged fuel filter, Clean,

Air leak at intake manifold
or carburetor flange.

Pooxr fuel,

Tighten mounting screws. Re-
place gaskets if necessary. '

Refill with good, fresh fuel,
See PREFPARATION.

Reset breaker points or retime
ignition.

Spark advanced too far,

Intake valve leaking, Reseat or replace.

SERVICYE DIAGNOSIS 8.

SYMPTOM

POSSIBLE CAUSE

REMEDY

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE EXHAUST

Poor compreseion. Usually due
to worn pistons, rings, or cyl-
inders.

Oil too light or diluted.
Too large bearing clearance,

Engine misfires,

Faulty ignition.

Too much pil.

Refinish cylinders. Install over.
gize pistons and rings.

Drain, Refill with proper oil.
Replace bearings neceasary.

Refer to "Engine Misfires At
All Loads” '

Clean, adjust, or replacebreake
points, spark plugs, condenser,
etc., or retime the ignition,

Drain excess oil.

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMP-
TION, FOULING OF SPARK PLUGS WITH BLACK SOOT,
POSSIBLE LACK OF POWER UNDER HEAVY LOAD.

Fuel mixture too rich.

Choke not fully open.
Dirty air cleaner,

See that choke opens properly.
Adjust jets properly. Adjust
the float ievel.

See that choke opens properly.
Clean and Service.

%

HIGHT POUNDING KNOCK

Loose connecting rod.
Low oil supply,

0il badly diluted..
Low oil pressure,

Replace rod bearings.
Add oil. Change # necessary.
Drain. Refill with proper oil.

See Low Qil Pressure for rem-
edies. ‘

ENGINE STOPS UNEXPECTEDLY

Empty fuel tank,
Defective ignition system.

Fuel pamp failure.

Refill,

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

Lo

Repair or replace,
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- SYMPTOM
POSSIBLE CAUSE REMEDY

DULL METALLIC THUD, IF NOT BAD, MAY DISAPPEAR
AFTER FEW MINUTES OPERATION, IF BAD, INCREASES
WITH LOAD.

Loose crankshaft bearing. Replace, unless one of the next

two remedies permanently cor-
rects the trouble,

SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE
FIRST STARTED,

Low oil supply. Add oil. Change if necessary.

Cil badly diluted.

PINGING SOUND WHEN ENGINE IS SUDDENLY OR HEAVILY
LOADED.
Remove the carbon.,

Resget breaker points or retime
ignition,

Install correct spark plugs.

Drain. Refill with proper oil.

Carbon in cylinders.
Spark advanced too far.

Wrong spark plugs.

Spark plugs burned or carboned. Clean. Install new plugs if nec-
eS5ATY.

Adjust tappet clearance. See
VALVE SERVICE.

Use good, fresh fuel. See
PREPARATION,

Clean fuel system. Adjust car-
buretor jets properly.

TAPPING SOUND

Valves hot.

Fuel stale or low octane.

Lean fuel mixture,

SERVICE DIAGNOSIS

SYMPTOM

POSSIBLE CAUSE

REMEDY

VOLTAGE LOW AT FAR END OF LINE BUT NORMAL NEAR

PLANT

Too small line wire used for
load and distance.

Install larger or extra wires o
reduce load.

MOTORS RUN TOO SLOWLY AND OVERHEAT AT FAR END OF
1INE BUT OK NEAR THE PLANT

Toc small line wire used for
load and distance.

Install larger or extra wires o
reduce load,

NOISY BRUSHES

High mica between bars of
gcommutator.

Undercut mica,

ENCESSIVE ARCING OF BRUSHES

Rough commutator or rings.
Dirty commutator or rings.
Brushes not seating properly,

Open cireuit in armature.

Brush rig out of position.

Turn down.
Clean. "

Sand to a good seat or reduce
load until worn in.

Install a new armature.
Line up properly.

SPARK PLUGS FOUL UP RAPIDLY

Engine running "cold”,

Wrong plugs,
Carburetor too "rich".

Restrict air flow. Instzall pre-
heater hose.

Replace with correct plugs.
Adjust.

Valve clearance too great,

Broken valve spring.

Adijust to proper clearance. See
VALVE TAPPETS.

Install new spring.

HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD

Lowsge piston.

H noise is only slight and dis.

appears when engine warms up,
no immediate attention needed.

Ctherwise replace parts necessary.

SHARP CLICK WHEN CRANKING ENGINE

Magneto impulise coupling, Normal condition - ghould stop as

soon as engine starts.

OIL DILUTION

One spark plug fouled, Clean plugs.
Leaky carburetor valve. Clean,

QIL SEAL LEAK
Worn oil seals. Replace.

Fouled breather valve.
Loose oil il cap.

Clean or replace.

Tighten - replace if gasket is
damaged.
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SPECIAL PURPOSE PLANTS
SECTION

ADDITIONAL INFORMATION
FOR

MAGNET SERVICE PLANTS

"PENNSYLVANIA APPROVED™
STANDBY PLANTS

10CW~-150 R/ {

GENERAL. - These supplementary instructions apply to the Onan mod
LOCW-150R direct current generating plants, which are
gigned especially for industrial magnet service,

The 10CW-150R generating plant is rated at 10, 000 watts, 250 volts,
direct current. A separate automotive type battery charging generator
and an automotive type starting motor are used, with a 6 volt battery t
supply starting current. |

The engine is basically the same as that used for alternating current
plants. Refer to the basic Owner's Manual, disregarding information
which obviously applies only to alternating current plants.

INSTALLATION

GENERATOR CONNECTIONS. - The generator is designed for operatii
with a manual control field rheostat.

CAUTION

DO NOT OPERATE THE GENERATING PLANT UNTIL
THE PROPER FIELD RHEOSTAT IS CONNECTED.
THE GENERATOR MAY BE SERIOUSLY DAMAGED
OTHERWISE .

The field rheostat should conform to the Tollowing specifications:
250 ohms, 300 watts (part no. 303P84)

The field rheostat, or specially designed control box assemblies in-
cluding the field rheostat are usuvally supplied as optional items, A
voltmeter and ammeter are recommended for average installations.

The generator leads are located in an outlet box at the generator end
bell. I a separate control box (switchboard) is being connected, refer
to the wiring diagram supplied with the control. If a separate rhecstat
is being connected, refer to the wiring diagram below. Rheostat con-
nections are identical, regardless of the type of complete control box
used,

COMM SEZES S2
FIELD FIELD YO MagNET
LO4D

Az
COMMUTATOR M’:v%é;;ff'o
F2 h

HAGRAM OF GENERATOR AND MANUAL FIELD RHEOSTAT

P

SHUANT
FIELD
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Note that the rheostat must be connected to the generator terminals A2,
and ¥2. Connect so that as the rheostat is turned clockwise, the rheo-
stat resistance is lowered. Connect the load (magnet) wires to the gen-
erator terminals A2 (-) and 52 {+). Be sure all connections are tight
and well insulated,

BATTERY CONNECTION. - Connect the battery positive cable to the
start solenoid just above the starter. Con-

nect the battery negative cable to a clean ground point on the engine,

PREPARATION

Prepare the generating plant for operation as directed for abasic AC
plant.

OPERATION

RHEOSTAT CONTROL. - Be sure the field rheostat is turned to its

maximom resistance position {(minimum gen-~
erator voltage) before starting the plant. Afier connecting the magnet
by operating the magnet controiler, adjust the rheostat to give 2 gener-
ator voltage of 250 volts, or to the rated voltage of the magnet. When
first connected, the magnet resistance is comparativly low, so more
rheostat resistance is needed to keep the voltage at the proper value,
As the magnet warms up in use, iis resistance increases and the rheo-
stat must be readiusted to bring the voltage up to normal.

GENERAL. - Follow the principles of operation as given for a basic
alternating current plant.

PERIODIC SERVICE

Follow the schedule of servicing as given for a basic alternating cur-
rent plant. :

10CW-150 R/

ADJUSTMENTS

GOVERNOR. - The function of the governor is to keep the engine spe

nearly constant under changing load conditions. The
direct current generator operates at a higher speed {approximately 1
rpm) than an alternating current plant (1800 rpm).

If governor adjustment becomes necessary, follow the procedure as
lined for an a.c. plant, except that engine speed instead of generator
output cycles must be used for determining proper settings. Use an
curate tachometer or other speed checking instrument.

SPEED CHART FOR CHECKING GOVERNOR REGULATION

RPM LIMITS RECOMMENDED RPM SPREA
MINIMUM MAXIMUM FULL LOAD NO LOAD
1900 2000 1960 2000
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Certain models of the CW series have been awarded the Certificate of
Approval by the Industrial Board of the Pennsylvania Department of Labor
and Industry, Commonweath of Pennsylvania. These plants meet the
rigid requirements established and as contained in the "REGULATIONS
FOR PROTECTION FROM FIRE AND PANIC. These regulations apply
both to the generating plant and to its installation reguirements,

Most of the instructions for the standard plants will apply to the "Penn-
sylvania Approved™ plants also. When installing such a plant, be sure
to follow any special instructions and wiring diagrams supplied.

Gas (natural or LPG) fueled plants usually require the installation of a
solenoid fuel shut-off valve and strainer in the line, Typical installations
are shown below. Note that LPG installations require a vented relief
valve. On natural or manufactured gas installations, a primary regu-
lator will be required if the line pressure is more than § ounces.

If a line transfer control is to be installed, follow the instructions sup-
plied with the control equipment. The transfer control automatically
starts the plant and transfers the load when the main power line.fails,
then returns the 10ad and stops the plant when the main power line ser-
vice is restored.

REFER 70 PLANT WIRING
DIAGRAM FOR SOLENOID
VALVE OONL CONMNECTION

SECONDARY REGULATOR

FROM GAS
SERPLY
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¢ ( .
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\
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20 1
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VAL VE s

PRIMARY
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instruction book contains information for the proper instaliation, . . S e
ation, znd maintenance of your equipment. We suggest that this v /i o {\ iﬁ’ ’ P
be kept handy so that it can be referred to when necessary. M bt

equipment is the result of proven engiﬁeering design, highest .
ty materials, and expert workmanship. "Phorough izspection and
g assures you that this eguipment will perform as expscted.

1 wish to contact vour dealer or the factory regarding this eqnip-
» be sure to supply the complete MODEL and SPEC. NO., znd the
ierial mumber of the equipment as shown on the nameplate. This
nation is necessary to identiiy the equipment among the many
tand special optional types manufactured. .

ONAN ELECTRIC
GENERATING
PLANTS

MANUFACTURER'S WARRANTY

.'fIr':: Flm\u{a?‘.ure: warrants éﬁ:{l; roduat of iis m:::}u.[ﬁ::flnre- ] ET}

i vam deferts i material and Tactory workmeaeship if proper

- instailed, servieed and operated under normel eond o :m:cmg
ing to the Marufacturer's instructions.

O

G

Serées

Manufaethwrer's oliigation under this warmnly is Emited to cor-
redivg without charge o its factory any port or pares thermof
which shall be returned to I factory or one of ity Authorized
Service Staziony. vranspostation <harges prepaid, within ninsty
(80 davs after being put into service by the origiial user, and
which npon exandnation shall diselose to the Manufacturer's sat-
isfacticn W have bawn ur:j;{i.n;ﬂly_dﬁfﬂn::ive. Correxction of such de-
fects by repair to, vr supplying of replicements for defective paris,
shall constitule Tulfihaent of i} obligations to origined vser.

This wasrmnty shell ot apply to any of the Masufacturer's limd‘
s which must be replacett beean»2 of normal wear, which have
heen snivject to misage, negligence or acsidens or which shall have

tc[:airw.t or altered outside of the Manufactures’s acton: o
Jese authorized by the Mamfactnver, .

i

Manyfacmrer shall not be liable for Joss, darnage or experse
dirgutdy or indirectly frow e use af s prodict o from 2oy Gther
cauze. The Manufacture: nckes o wisraniy whatsoever with re.
spreet ta romponent parts wlich are wacmpted separsteiv by their
l:'&speriivc lﬂil‘tlllfﬂ[!hlﬂ.‘ﬂ‘, )

ﬁltexnating' Current
Models

The above warranty sopersedes and is e liew o all other sear-
rantics. expressed oy erlp[:ed, amd ne perssor, aeent or deaber s
atthosized wr tive any warmnties on behydf of the Mmnsfacnure:
nor th axsune Jor the Aloafacturer any other Linbility in conneg.
tion with gy of it products unbisrs made in writing and signed
by an afficer of tlie Mmndacturer.

O
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Important!

r

[# GIVE THESE NUMBERS
IHEN ORDERING REPAIR PARTS COR
EQUESTING SERVICE INFORMATION

FOR YOUR UNIT !
RITE IN MUMBERS SHOWN DN PLANT NAMEPLATE

NMODEL & $PRC. NO.

DESCRIPTION 1

INTRODUCTION

This nstruction manual is supplied to assist in the proper insiallation,
operaticn, and servicing of the CW series of electric generating plants.
Unless otherwise stated, these instructions apply to all standard planis
of the CW series. Basic differences in the CW plants are indicated by
a letter 4, B, etc. ending the model or specification number as given
on the plant nameplate,

NOTE

The plant model and specification, serial numbers, and electrical
characteristics appear on the nameplate. The manufacturer produces
many types of generating plants, and the MODEL & SPEC, NO. onthe
nameplate should always be mentioned in any reference lo the plant if
contacting a dealer or the factory.

Some detalls of these instructions may nct apply to special models havw
ing medifications specified by the purchaser. Due to ihe wide variety

af uses for which these plants are suitable, these instractions must he
of a general nature, The use of auxiliary or special equipment, spec-
ial instaliation reguirements, or unusual operating conditions may TE-
guire the operator of this generating plant to modify these instructions.
Bowsver, by ucing the instructions and recommendations given in this
mariual a8 a generszl guide, it will be poasible to make 2 good nsialia-
ticn, and tc properly operate and maintain the plant,

DESCRIPTION

Eaeh OW generating plant is a complele electric power plant, consist-~
ing of an internal combustion engine, and a self excited electric gen-
erator directly connscted to the engine. Controls and accessories
suitable for a pormatl ingtallation and according to the particular mode]
are supplied. 'The manual type of plant is designed for manual start-
ing only, and can not be connected to baiteries for electric starting.
The remote control type of plant is designed for eleciric starting.
When properly comected to a 12 voli battery, the plant may be start-
ad slectrically at the plant, from one or more remaote control Switch
points, or through automatic controls. The remote control type plant
kas a huili~in charging circuit for keeping the siarting battery ina well
charped condition,

Each generating plant is given an actual running test at the factory and
is carefully checked under various slectrieal load conditions before
shipmest, to zssure that it is free of any defect ang that it meefs ail
performance requirements. Inspect the plant carefully for any danm-
age which may have occurred in shipment, Any part so damaged must



-DESCRIPTION

ENGINE

gine is a horizontally opposed 2 cylinder, air cooled, 4 stroke
L head, internal combustion type., Standard models burn gaso-
:1, Some special models are equipped 10 burn natural gas or
el ’ )

DATA

‘linder Bore - 4" (Cylinders removabie)

gton Stroke - 3-1/27 '

ston DHsplacement - BB cu. in.

impression Ratio - 5,810 1

ston - Aluminum Alloy - 3 ring

rmecting Rods - Forged Steel

mnecting Rod Bearings - Replaceable Precision Type - 2.3/8"

diameter.

1in Bearings - Replaceable Precision Sleeve Type - 2-3/4 Dia.

-ankshaft - Forged Steel - Counter-weighted and balanced,

ibrication - Gear type oil pump ~ force feed to main and connect-
ing rod bearinga. Qil filler, pressure gauge, level
indicator, . -

{ Capacity - 8 U.5. Quarts .

lives - Stellite faced exhaust valves and seats.

ippets - Adjustable,

sition - Impulse coupled magneto. Alternate {iring.

srernor - Internal centrifugal flyball type. Externzl adjustmenis.

Vacuum operated speed booster on some ragdels.

ioling -~ Air, Sin;gle wvent,

sunting dimensions:
Model # ending with A: 16-1/4" front to rear
' 16-1/2" sidae to side

Model # ending with B, C, ete.: 18-1/2x 16-1/2

MAIN GENERATOR

tpmt cenerator is a revolving armature Lype. The AC models are
cited, inherently regulated. The inherent design of the saturaced,
shunt wound field generator assures close voltage regulation be-
10 lead and full load conditions. A special series winding in the
f the AC remate starting models permits the generator to be used
arting motor {DC magaet service models use a separate automcotive
arter}). 'The armature is directly connected to the engine and ig
ted at the outer end by 2 large ball bearing. A'pproximgte cpera-
eed is 50 cycle at 1500 rpm. 60 cycle at 1800 rpm, ana DC magnst
o models at 1360 rpm.

]

DESCRIPTION 3

CONTROLS

The maneal starting models are provided with a manual carburetor
choke, and the remote control models are provided with an electric
type auvtomatic choke, 'The remcte contrel model has @ start-stop
switch, and charge rate ammseter, The remocte control models are
designed go that avxiliary avtomatic or line transfer control equip-
ment may he gonnecied,

OPTIONAL EQUIPMENT

"DAY" FUEL RESERVOIR TANK. « The "DAY" tank provides a res-

servoir of gasoline foel which
[eeds by gravity to the carburstor. Gasoline tends to slowly evapor.
ate from the carburetor during shut down periods. ¥ the ashut down
is of lengthy duration, such as in standby service, the evaporation
may be enough to prevent ready starting. The "DAY™ tank keeps the
carburetor full, thus insuring against starting failare due to a part-
ially filled carhurstor.

AUTOMATIC CONTROL, - The automatic control provides for auato-
) matic starting and stopping of the plant.
When an electrical Ioad is turned on, the generating plant starte and

" gontinees to run until the electrical load iz torned off.

LINE TRANSFER, - The line transfer is designed particularly for
standby service, Upon failure of the regular
gouree of power, the line transfer disconnects the load fpom the re~
guiar power supply line, starts the plant, and connects the load line
to the plant.  The plant continues to yun, regardless if Ioad 1s con-
nected or not, until the regular power supply is restored. The trans-
fer control then digconnects the load line from the plant, stops the
plant, and connects the lead line to the regular power supply Line.

HOUSING, - A sheet metal housing is available, providing space for
gtarting batteries and a special fuel tank.

THRAILER. - The 2-wheel irailer is designed for hizh speed towing.
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INSTALLATION . 5

LOCATION. - H the generating plant is to be installed in a permanent

location, choose a site for mounting the plant that will
be more or less centrally located in reiation to the electrical load
Plazn to awid runsing wiring which cartries a heavy electrical load for
a lang distance. The greater the distance, the larger the wire must be.
Refer to the wiring table, page 12. The selected site shouldbe ina
clean, dry, well ventilated loeation, preferably heated in extremely
cold weather. A dusty or damp location will necessitate more {requent
servicing. )
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MOUNTING, PERMANENT INSTALLATION, - The most satisfactory
base for mounting the
generating plant is ore made of concrete. A hesvy timber base may
prove satisfaciory in some installationa. The top dimensions of the
base shonld be 2 minimum of 20 % 207, The bage may be of any con-
venient height, allowing approximaiely 24" elearance space on allsides

ation,

s I for access in servicing the plant. Be sure the top of the mounting base
o w3 is smeoth and level, 50 as foavoid - .
[8  mE g 4 exteasive strain on any one of the
o Sul S four mounting feet. Space the 3/8
= =2 ; Z gi_ inek digmeter mounting bolts
5 =g | B2l 16-1/2" x 16-1/2"; except when
= i & .g! = the plant model number ends n LOCK WASHER
T | =g A" - use 16-1,/4" spacing for WOUNTING HUBBER
i -~ B fromt-tc-rear dimensions Fig.1., _ PLANT ,
& w E Use care to properly assemble o [ MouNTING BAZE
< | % = the mounting cushions, waghers, wms' “umm:mm%ﬂ
® .?-f HE R - and gpacer bushings as shown in ;7 P AsHER
g @ i I the mounting detail drawing ¥ig.
- % . 2.0 | @ 2. The spacer huuhing prevents = = ;
2 g e excessive compression of the B = i ARGE FLAT
L2 OB ik rubber cushions, which would P e,
o 5[“_ Iessen their shock absorbing .
";ﬂ!é ==' ) §E§ quaiﬂiﬂa‘.. - . Fig- z Mmhg Detﬂ.ii
::;1-& o .g -'Ei-ep ) .
S mERE . \I MOUNTIRG, MOBILE INSTALLATION. - The CW generating plant is
o e : . - adaptable to a varisety of
gorF mobile applications. X the plant is mounted in a fruck or trailer, be
:i @ S e & Q ‘;: gure t¢ mount it securely in place, making provision for gervicing the
e Bos W _— plant as necessary. Proper ventilation for eocling is particularly im-
= 2 T A \ portant in wobile installations, because of the limited space usually
NG 35 & ayailable. Refer to VENTILATION AND COOLING in the foliowing
2 :;';'53 £ , i paragraph. Extra support for the truck or trailer fioor may be neces-
&5 B5F < = e sary, to prevent the mounting bolts from tearing loose. Considerable’
=0 « s r : ' 3 sirain may be presexnt on rough roads or in turning sharp corners.
<@z <3 | 3 Refer to the PERMANENT INSTALLATION mounting instructions for
BnooG gi ‘ i momnting detaila. Be sure the plant will be fairly level when in aper-
&
=
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VENTILATION AND COQLING. - There must-be a constant supply of

fresh air for cooiing the plant, Ina
lerge rcom, or out doors, cooling will be no problem. However, if the
pilant iz ingtzlled inside a small room or compartment , provide separ-
ate air inlet and outlet openings. Cooling air travels from the rear of
the plant, throogh the generator and over the engine cooling surfaces,
apd e blown ouf through a single outiet at the left front end of the plant.
Locats the compartment air inlet opening where most convenient, This
alr inlet opening should be nct less than 4 square feet in area, to pro-

vide for proper cooling.

To pravent recirculation of heated air, install a duect between the Pplant
air discharge opening and the room or compartment outlet opening, An
g" = 12" zir cutlet adapter is supplied with each plant, for use with a
duct. Factory tests under high temperature conditions indicate satis-
factory cooling using standard commercially avallable " x 12" ducting
up to 9 feet in length and with no more than 2 radius type 90 degree
elbows. Do not use square type elbows, Increase the duet size for
longer lespths or if additional turns zre necessary, Use a short can-
vas section {0 connect the duef to the plant, to ahsorb vibration.

_ CAUTICN

Iz cold weather operation, over cooling and resulting con-
densation and sludge formation can be avoided by installing
an aptional awtomatie air shutter. Motor control shutters
for room air opepings may be required if automatie, un-
attenced starting is necessary for 2 standby inatallation.

EXHAUBT, - The engine exhaust gnses must be piped outside any room

or enclosure, as the exhawst gases are deadly poiscnous.
The engine exhaust connection ia located at the cooling aix discharge
cpening, and ig threaded for standard 1-.1/4 inch pipe. Use the flex-
ible tubing provided, to connect hetween the plant exhaust cutlet and
any rigid pipe extension or the muffler. Never uge pipe smaller than
1-1/¢ ineh size, .

If the exhaust line must be a lengthy one, increzse the size of the pige
one size for gach additional 10 feet in distance. Thus a 20 foct line
would uge 1-1/2 inch pipe, a 30 Joot line would use 1-3/4 inch pipe, etc.

The exhsust line should always be shieided where it passes through s
wall or nezr inflammable material. A thimble 127 larger than the ex-
haust line must be provided. extending 9" beyond wall or ceiling on eacl
side. If there is danger of personnel contact with the exhaust line, shiel
or cover with a, suitable insulating material. Consuit local regulations
governing such exhaust lines. ' -



8 ' INSTALLATION

I turns in the exhanst line are neeeasary, avoid 200 pipe elbow turns.
If the line must be run upward at any point, construct a conlensation
trap of suitable pipe fittings and install the trap at the low point in the
Line, The trap must he drained periodically.

Connegt the 1-1/4" end of the muffler toward the engine, using the flex-
ible exhaust extension between the plant cutlet and any extension pipe..

OIL DRAIN EXTENSION. - The oil i

Cdrain
exiensicn may be changed to the -
spposite side, if more convenient.
Disassemble at the elbow, turn
-he elbow in 1/2 turn to point in
‘he opposite direction, and re-
wssemble, See Fig, 4.

JATTERY CONNECTION. - For 3 :
plam.ts any r—.m
?fiﬁ{“{gﬁ;;fﬁ‘:‘;n?ﬁﬁlﬁﬂ, Ol DRAIN PIPE MAY BE EXTEMDED
ng current, ‘When two 8-volt batter- Fig. 4 0Oil Drairx Extension
@5 are used, use the short jumper hattery
able to connect the positive (=} post of one _/ 4
attery to the negative (-} post’ of the sec- /
nd battery, connecting them in series for [
2wolts. Connect the remaining battery ]
rminal posts to the proper terminals in !
@ terminal box on the generator, Fig. 5. BarT=RY
‘¢ mot Téverse the copnections, taking care SoSTARE
> chearve gorrect polarity as shown. i
. NOTE ’

If the plant will b€ gperated copsistently

in temperature conditions above 90°F. ]
(32.27°C.} euch 2s in tropical or boiler
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DLTAGE SELECTION, SINGLE PHASE PLANT, - All plants which

have the designation
M or 3R in their model aumber {for example 10CW-3R/12 F) are

ngle phage plants. YUniega equipped with 2 metar panel, circuit

reaker, etc. the plant is reconnectible for use a5 either a 120/240 vol: -

wire, 120 volt 2 wire, or 240 voit 2 wire unit.
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i INSTALLATION

120/240 VOLT, 3 WIRE SERVICE
Load connections are to be made to terminals inside the ferminal box
m the side of the generator. Theee load terminals are marked M1,
V3, M2, and M4 irom top to bottom. When the plant is shipped, twao
eavy jumper bars are connected scross térmimls M3 and M2, This
tmper conneciion provides for two 120 volt circuits {with 1,3 the plant
rapacity available on each separafe circuit}, or one 240 volt circuit.
iefer to C, Fig. 8. For 120 volt service, copnect the black (hot)
vires to the M1 and M4 terminals, and the white (ground) wire to the
42 or M3 terminal. Remember that ONLY ONE HALF the rated cap-
weity of the plant will be available on either of the two separate 120 voll
tircaits. The two black wires will give 240 vgl'q ungrounded sexrvice,

120 VOLT, 2 WIRE SERVICE
if the full rated capacily of the plant at 12 volts ON ONE CIRCUIT
INILY, is desired, remove the two jumper bars from acrass terminals
M3 and M2, Reconnect the jumper bars, one zcross terminals M1 and
M3, and the other jumper acroes terminals M2 and M4. Connect the
dack ¢hot} load wire to the M1 terminal, and the white {ground) wire to
e M4 terminal, Refer to D, Fig. 6.

240 VOLT SERVICE
I 240 volt ‘current only is to be used,. and NEITHER load wirs ig white
grounded}, leave the jumpers connected across terminals M3 and M2,
-oanect load wires to terminals M1 and M4, Refer to &, Fig. 6.

NOTE -
Consult the local electrical code to determine if a grounded
240 volt load wire is necessary. :

f a grounded 240 volt circuit is to be used, refer to the plant nameplate,
{ the MODEL {or SPEC) designation of the plant ends with the Ietter

A", foilow procedure A below, ¥ the MODEL (or SPEC. } degigmation
f the plant ends with the letter "B" (or C ete. » fcllow procedure B
eiow, '

v« Remove the two jumper bars connecting terminals M3 and M2, tem-

porarily. Disconnect the short grounding wire from the M2 ter-
ainal and connect it to the M4 terminal. Reconnect the juroper bars
€ross terminals M3 and M2, Connect the black fhot) loag wire to the
11 terrainal, and the white {grounded) icad wire to the M4 ferminal,
tefer to A, Fig. 6.

', Remove {and save for possible future use) the two jumper bars con-

necting tersminals M3 and M2, Using a short length of #10 or larger
'ire, comnect terminals M1 and M4 together. Connect the black (hot)
ad wire to the M3 términal, and the white {grounded) load wirete the
[Z terminal, Refer to0 B, Fig. 6. :

INSTALLATION

"LOAD WIRE CONNECTIONS, - In meking load wire connsctions to th

plant output terminals,” comply with
requirements of the local electrical code. Install a fused mzin swite
or cireoit hreaker bebween the generating plant and the lond.

SINGLE PHASE PLANT

Be sure the jumper cornections are properly made, as explained und
VOLTAGE SELECTION, SINGLE PHASE PLANT, Connect the load
wires tc the proper terminals as shawn, according to the jumper con

nectiond made, Fig. 8.

3 PHASE, 3 WIRE PLANT

Connect the load wires to the generator terminals M1, M2, and M3. :
a test run indicates wrong rotation of 3 phase motors in the load cir-

cuit, reverse the connections at any two generator terimingls. See ¥
T. o

Single phase current can be cbtzined hetween any two terminals. Thre
sueh single phase eircuits are thus available: ML and M2, M1 and M3
M3 and M2. Not more than one third the Capacity of the generator 1=
available on esch single phase circuit, ¥ both single and three phase
current is used at the same time, use care not to uver -load any one
of the single phase circuits. Subtract the amount of the three phase
load from the rated capacity of the generator. Divide the remainder
three to determine the amount of single phase Icad which may be con-
nected to each of the single phase circuits.

4 WIRE PLANT

The four wire plant is designed to produce singls phase current of one
veltzge, and three phase carrent of different voltage. As indicated on
the plant nameplate, the single phase current 15 the lower vaoltage, and
the three phase curient is the higher voltage, Refer to Fig, 8.

For gsingle phase current, compect the "hot" load wire to any ong of th
terminals M1, M2, or M2. Connect the ground wire to the M0 termin
Up o one third the rated capacity of the generator is available on eacth
gingle phase circuit, if no § phase load is cennected.

For three phase current, connect the "het™ load wires to the terminals
M1, M2, and M3, one wire to each Lerminal. Connect the ground wite
i used, to the MO terminal,

If both single phase and three phase current is used at the same time,
use care not to over-load any one of the singie phase circuits. Sub-
tract the amount of the three phase load from the rated capacity of the
generator. Divide the remainder by three to determine the amount of
singie phase load which may be connected to any single phase circemit.



INSTALLATION

TABLE OF WIRE SI1ZES TOR 115 VOLTS

1
» |
S e | N [ Ne. f Fo. | Np. | Noo | No. | Na. | Mo. | Ne.
5 it 14 12 7 10 | 8 5 | LA B A o
115 450 700 | n10ai 1,800 %300 | 4,500 ¥,000
234 225 350 530 oo | 1400 | 2200 | 3.500
345 150 240 350 600 000 | 1,500 | 2,300 1 2750
459 110 175 295 450 700 0 1300 | 1,750 | 2.750 | 3,800
875 ory 150 220 60 560 | %8¢ | 1400 1 4,250 | 2,800
1,150 45 T 110 186 280 450 o0 | 1,100 | 1,400
1.725 30 45 70 12¢ | - asp 301 475 TS0 nsp
2,300 22 35 55 H) 140 225 350 550 TOL
2,873 18 28 45 70 134 180 2ED 450 SEl
3,450 i5 24 35 60 o0 | 150 235 340 I 4790
4,025 w 30 50 B 125 200 3x0 1 400
4,600 7 27 45 70 110 155 20 350
5175 25 ) 60! log| 1557 2350 ) 319
5.750 2 3% Es © 50 140 225+ 280
5,900 30 45 i 75 120 1351 40
i 8050 25 <0 \ 65 100 160 700
8,200 35 55 8% 146 | 180
10,350 A A - A
11,500 [ 2 45 | 7o 1 115 140

ABLE OF WIKE S51ZES FOR 234 VOLTS (OK 3-WIHE L15/250 ¥OQLTS)

i : T
Wams | on | oMo, | No. | Me | Ne | Ne. | Mo | Ne. ! Na
At 230 | y ; i e
woles |18 12 10 B 6 4 2 o |
230 OO0 | 1400 | 2200 ! 3.60¢ | 56001 9,000 i
460 450 700 | LA00 | 1200 [ 2800 | 45008 | 000 |
590 300 [ 480 700 | 1.200 ) 1,800} 3000 | 4600 [ 7,500
920 220 350 550 oD | Lagp | 2,200 | 3,500 | 3,500 [ 7,000
1,150 180 230 i) 720 | 2,020 1,750 | 2.800 | 4.500 | 5600
2,300 7 o) 140 220 380 550 000 | 1400 | 2200 | 2800
3,450 50 ol 140 20 [ 360 600 250 | 1,500 : L5860
4,630 45 B 119 180 280 430 700 | 1,100 [ EA00
5,750 35 55 90 140 zz0 b 360 560 200 | 1160
6,900 30 5 ! 120 180 200 470 589 g
#,050 +5 &3 Ii0 160 250 { - 400 644 Bon
520 kL 55 49 140 220 350 550 08
16,354 5G o] 120 200 10| Sopf 620
11,500 45 Fiel 110 130 230 | 450 560
13,800 50 qn 153 246 37 480
15,104 £ &0 134 200 an 400
| 38,400 : 7 o | 179 188 360
| 26,700 . 13 o6 150 250 a
23,080 35 L) Idp | 239 28D

2 tables above, Sgures restnt DNE-WAY distances, oot the lengih of wire back atd ferth.
o abown io jaalics indicate that Ipr the amperage in the same Lme in column at lel, oaly
roof wire mey bt amed. In all other cames cither Type R o Trme T or westhemroof wire may

gure indleazes the mapipnan distance in feet wach side wite will citry the an‘.p:riée in 3ke iz
with 2%, woltage drop. I you wieh lo permit 4%, drop, double the distandes shown. I yuu wisk 1
e drup. mulbiply all distancea by 234. :

INSTALLATION ’ 13

REMOTE CONTROQL CONNECTIONS. ~ A small four place termingal
block, for remcte contrel
connections. is mounted in the conlrei box of remote ¢ontrol models,
To provide for remote control of starting and stopping, connect the
START-STOP remote switch to this terminal block. Fig. 9.

Uge a SPDT momentary contact switeh with eenter OFF. Comnect the
switch common {cenfer] terminal to the No, I terminal of the plant.
Connect another terminal of the switch to the terminal blosk mumber
2 position. Connect the remaining switch terminal to the tarminal
bloek number 3 pogition. Numaber 2 i3 the stopping cirenit. number
3 ig the starting cirguit, and number 1 is grounded, 'The plant B—
terminal is nced only with line transfer equipment, If additional re-
mote switches are installed. they must be connected in a parallel
circuit, :

"{ .
i |

T =T

" REMOTE
CONTROL
TERMIN,

KNOCK-GUT
SECTION
REMOYED

=14

Flg. § Remote Control Connections



INSTALLATION

NOTE

For remots control distances, #18 wire can always be nsed
up to 35 feet in wire length. For distances of more thac
a6 feet, certain plants will requ:.re larger aize wize, a3
shaown in Tabie I.

TABLE I - REMOTE CONTHOL DISTANCE AND WIHE SIZE
MCDEL (OR SPEC. ) ENDING WITH LETTER AT,

MAX DISTANCE : : WIRE SIZE
35 Fr, #id
S& Ft. #18
90 #t. #14
145 Ft. . #12

BEGIN WITH MODELS ENDING WITH LETTER "B ETC,

MAX, DETANCE WIRE SIZE
300 Ft. #18
510 Ft. ' #16
775 Ft, %14
1325 Ft, #2-

LOUNDING THE PLANT, - Most local electrical codes reguire that

a generating plant be grounded, Methods
grounding may vary according to the loral electrical code. A ground
uch meets mogt requirements can be made by driving a 1/3 inch
Ye into the earth, making sure the pipe penetrates moist earth, Use
mitable clamp on'the pipe and run a #4 wire to the plant. Connect
2 ground wire to any convenient metal part on the plant, such as using
second clamp on the oil drain pipe: Be sure good electrical ¢umipet
made. Some plants are previded with a special grounding stud,

CAUTION;

Some early plants with SPEC designation ending in the lettery
"A* were not internally grounded. I inspection shows that
there iz no gronnd jumper wire between the M2 terminal and
a grounding screw imside the terminal box (Fig. 6;, a similar
- ground connection mupst be made. Run a short length of No. 10
wire between the battery negative termiral and the M2 ter-
minal, if 115/230 volit service is to be used. I grounded

230 vaolt service is to be used, connect the ground jumper

to the M4 terminal, | nstead of to the M2 terminal. BE
S5URE THI GROUND JUMPER WIRE IS PRESIENT I ALL
CASES WHERE USING AUTOMATIC CONTROL EQUIPMENT.

INSTALLATION 1

FUEL CONNECTION. - Some plants are supplied with a separate & ga

lon fuel tank and flexible line. The plant fuel
inlet on early models is ai the left side of the generator. On later me
els, connect the fuel line directly o the fuel pump inlet. See thet ail
frel line conuections are air tight, asg an air lesk will prevent proper
fuel pump gperation. However, use care not to strip the threads of 12
fuel pump inlet, as the metal is {airly soft.

If an underground fuel tank ia to be used, {ollow the instructions sup-
plied with the tank equipment. Comply with any lacal bullding or fire
regulations.

NOTE; On some applications, if the distance of fuel Lift from
an underground tank is too great, an amxiliary fuel pump
may be necessary. For plants with model (or spec) end-
ing with the letter “A", fuel pump lift is approximately
4 feet. For plants with model (or gpec) ending with the
letter "B, "C", ete., lift is approximately 9 feet.

FUZL RESERVQIR {DAY) TANEK. - This 1 quart {U.S.} tank supplies
iuel for quick starting. The {ank
tnust be located on or neay the eugine, above the level of the carboret

or. (Note: On early Spec "J" plants and prior Specs, a separate air
vent was used and fuel was not under pressure in the tank). - The fuel
reture line serves as an air vent. This tank uses 2 restricted fitking
RESTRICTES - ELUG the fuel return ouflet. T

B, THATA L TUAN LinE A-omv TaNK restricted fitting mekes
TO MAIN FUEL TARK : possible a pressurized d;
tank. Prime if necessar
- BRRCRET {or the initial start, then
- install a pipe plug in the
. o] FUELPUME - reseryeir tank top hoie.
At THAD LIBLAD Py used at the reservolr tan
fuel supply outlet, be sux

wig, 10 Reservoir Tank Installatmn the valve is wide ppen.

B MEUNTING BAND

FLOMGLE UME BETWEEN
BAr TAKK AN 500 LIKE.

INETALLING GARRETSON SECONDARY GAS RECULATOR. - This

second
ary regulalor is designed to aperate on an incoming line pressure of
from 2 to 8 ounces. If the line pressure exceeds 8 ounces, a primars
regulator must be installed and adjusted to reduce the line pressurg b
iere 1t enters the secondary regulator.

A fuel filter should be installed in the line, before the secondzry regu
tor to prevent pipe scale andother impurities from entering the regul:
tor. An electric solencid shut off valve is required in some localities



B .  INSTALLATION

ASSEMBLING THE REGULATGR

Install the 1/8 inch pipe piug (C) to the regulator, .

Assemble the pipe nipple (K). elbow {D), and half sipple (E}.

Scmie installations reguire a fuel filter. Install the filter in the
incoming fuel line ahead of the regulator as shown. ,

Install the regulator to the 3/4" incoming fuel supply line. Turn

the regulator to an upright position and support the supply line so

as to serve as a mounting for the regulator, d

ADJUSTING TEE REGULATOR
s wosE () PIPE MIPFLE(E) :
This regulator was factory ad-

i@-ﬂ-é@mw ELnow (B justed to lock-off &t & pressurs
NEPRLE () of 4 ounces {T"water column).
_[F":mtm ) The regulator will aperate sat.
= . isfactorily at incoming pres-
f——GAS REGULATOR (B} gures of from 2 to 4 ounces.
\-a0sustinG screw (§) I your gas supply pressure
. ig within these limits. no reg-
i VENT {F) ulator adjustment is required.
g oacancs If your gas supply pressure s

© \\@ . .. - under 2 gunces, the regulator

e e will not operate. If your gas
.. 11 3 GAS SUPPLY LIME supply pressure is beiween 4
B D?T =

VYR and 8 cunces, instail an ap-
pliance regulator set for 2
wes ahead of the regulator, or adjust the regutator as follows:

WARNING] A scap bubble placed over the regulator outlet will mot
accurately test for regulator ¢losing. The soap bubble's resistance
when multiplied by the greater area of the regulator diaphragm, is
enough to shut off this very sensitive demand type regulatoy.

Connect 2 manometer, which reads up to 14 inches water column, to
reguiator's plogged test hole near intet, Turn gas on.

Turn regulator closing adjusting screw (G) inward just far encugh
50 thai the manometer resding remains constant when yoe repeatedly
cover and uncover the regulatar outlet with your hand. Failure to
close indicates too high incoming pressure or dirty regnlator
valve and seat.

Cloze the gas supply line valve. Remove manometer, Bleed air
irom gas supply line, Install test-hole plug in regulater, Cpen gas
supply line valve. See that vent fifking (F] Is installed.

With a clamp on each end. secure the hose (H) between the reg-
ulatar nipple and the carburetor inlet.

Operale the engine ko assare quick starting results.

et to the ADJUSTMENTS section for carburetor adjnsting information.

PREPARATION 1

CRANECASE. - The capacity of the engine oil base is 6 guarts, U.8,

Measure. Use detergent nils classifled by the Ameri
Petroiewm Institute as Service "DG" or, as marketed by most manofac
urers, "ME/DG". The uge of Service "DS" is satigfacory, but Its hig!
eost dees not justify ita use.

TABLE I, CRANKCASE OIL

TEMPERATURE SAE NUMBER
Above 909F (320C,) (Continuous Duty) 50

30%F to 909F (-1°C to 32°0) 30

0OF to 30°F {.18°C to -1°() 10
Below (UF (-18°C) W

See UNUSUAL OPERATING CONDITIONS)

Multi-viscogity oils such as SW-20 or 10W-20 are nor recommended, &
the oil consumption increases greatly (in some cases congumption may
be mere than davbled). At low temperatures where cold starting may
difficult end high oil consumption is not a factor, the uge of multi-vis-

cosity oil may be justified, Do not use a non-detergent oil uniess un-
avoidabile,
NOTE

When using a heavy duty (detergent) type oil, always use
cil of the same brand when addinp oil between changea.
When mized together, detergent ails of different manufact-
urera sometimes form chemical compounds harmful to
internal engine parts.

ALWAYS TIGHTEN THE OIL FILL CAP SECURELY. A slight vacuum
is normally maintained in the engine crankease, ¥ the oil {il} cap is
loose, or if the gasket is damauged, an air legk at this point will destro
the vacuum, Loss of the vacuum may resull in exeessive oil consum-
pticn 9r in an oil leak past the eranksheft oil seals,

AR CLEANER, OIL BATH TYFE, - Fill the reservoir cup to the lins
(Spec A Plants}) indicated on the cup, with ail of
the same SAE number ag used in the engine oil base. Be sure the air
cleaner is properly reassembled before running the plant.
NOTE

If the piant iz to be vsed for standby service, do not {ill the air

cleaner cup with oil. Under average conditions, very little dust

is present, and the plant can be aperated safely withoot oil in the

air cleaner.

AIR CLEANER, DRY PACK TYPE. - After removing the air cleaner
{Spec B through Spec F) cover, lift out the pack element
and 4ip in clean oll, of the same SAE number as used in the crankeuse.
Allow the excess to drip off. Reinstall the pack element and cover.
ATR CLEANER, CARTRIDCGE TYPE. - No preparation is required.

(Begin Spec G Plants) Service as instructed under



2 ' PREPARATION

[R PREFEATER HOSE KIT. - An air preheater kit is supplied with
all gasoline plants, for use in temper-
ures belew 50°F. (10°C.). If a gasoline plant is to be operated in
mperatures below 50°F,, particularly i high humidity prevails, in-
all the preheater kit. Refer to Fig. 12. Remove the sheet metal plug
om the upper left corner of the engine blower housing. Assemble the-
)se Lo the air tube and insert the tube into the blower housing opening.
tach the other end of the zir hose as shown, according to the type of
r cleaner used. The preheater is not necessary when operating on
\seous (natural or LPG) fuel, AND SHOULD NOT BE USED.

NOTE

¥or best operation, disconnect the air heater hose when the
surrounding air temperature is 60°F. or higher. No harm
will result from leaving the hose connected at higher temp-
eratures, bwt i slight drop in power and lowered officiency
may be noted,

W AR CLEANER Wi G reirT

With "Oil Bath" Type
Air Cleaper

SSE CEJMP\

ADEE OL AP

.
- WEAT TLEE
Sy f has!
b i

With "Dry" Type
Air Cleaner

With "Cartridge” Type
Ajir Cleaner

Fig. 12 Air Preheater Hose

PREPARATION ‘ 1!

GASCLINE FUEL, - Fill the fuel tank nearly full with 2 good grade of

iresh, clean, "regular' automotive type of gaso.
line. Do net use a highly leaded "preminm™ type of gasoline, The nse
of any gasoline which has & high lead content will require more fre-
guent carbon or lead removal, spark plug, and "valve grind” servic-
ing. Howsver, do not use a low octape gasoline, such as "stave gas™,
as its use will cause low power, excessive "spark knock™, and damage
to the engine. .

CAUTION

Observe the uaual salety precautions in handiing gasoline,
Special precautions must be taken when the fuel tank i@ near
the plant. Never {ill the tank while the plant is running, and
do not fill completely full, Cold gasoline expands with heat,
and 2% the plant warms up the gasoline may overflow from
the tank, causing a fire hazard.

GAS FUEL. - ¥ pas fuel is to be gsed, be sure that all connections ar
leak proof, See thet the line pressure at the regulator
inlet iz d to 8 ounces. In some localities, presence of foreign mafter
in the fuel may require instsllaticr of a trap or filter. If LPG {bottled
fuel is used, be sure a proper pressure regulator is installed to reduc
the gas pressure, as it enters the regulatur supplied with the plant, to
not more than 8 ounces. Do not connect the air preheater hose kit.

Some ingtallations require an electric solenoid fuel shut-off valve. Thi
valve must be installed in the fuel line and connected 2s shown on the
wiring diagram.

Be sure o keep the vent, F {Fig. 11}, eclean. A dust-plogged vent will
canse difficull starting,

LPG FUEL (Horizantal Drafi, Zenith Pressure-Carburetor), - This

carbu-
retor aas a valve desipned for a2 line pressure of 10 pounds per sguare
inck- The primary regulator in the fuel system shomid never be set
above 12 pounds per square inch, which has been approved by Under-
writers' Laboratories Inc. To permit tiguid withdrawal from the LPG
tank (tank turned so that outlet is on bottom) a vaporizer (heat exchange
is mounted on the blower housing front panel. Connect the tiquid fuel
line to the vaporizer inlet. Be sure the fuel line does not leak. Ogen
the fank valve.



PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

‘The engine of your generating planl makes as many revoluticns in one honr, as the
average avtomabile enpine does when the car travels a distance of 41 miles.

A

iDD running hours time on a generating plant engine 1s eqguivalent in total RPM
to approximately 4100 running wmiles on an automobile.

However, do oot canclude that the wear oo the generaling plant engice and the wear
on the antomabile engine wonld be the same. The gensrating plant engine iz boilt
much more Tuggedly, {having larger main bearings, bigger oil capaclty and has 3
heavier crankshall propartionately per horsepower) than most automebile angines.
Given the proper care and periadic servicing the generating plant engine will
continge 0 give many more hours of eficient sexvice than au automobile engina
Wwill after having beer yun the equivalent nutaber of runcing miles.

Compare the running time of pour generating plant engine with tha nomber of miles
traveles? by an automorile. 'The oil in an sty is checked evary one ar two hundzred
miles {3 to 5 hrs. rumming Hroe) and changed every 1000 to 1300 miles {28 (g 42 hrs. )
whereas in 4 generating pluet or stationary pawer engine, the oil shouwld be checkad
every 6 o & running -hours (250 to 350 miles) and changed every 50 to 10§ operating
hours (2000 to 4000 miles) depending on aperating conditions.

About every 5 000 to 10, 000 miles {120 1o 250 hours}, services have to be periormed
O& an jute, such s checking ipmition points, replacing spark plugs, coudensers, ets.
Similarly on your ganerating plant engine, these same services have 1o be parformed
periodically except the change period is reckomed in hoors, 10,000 mlles on an auto
is equivalent to about 250 running hours on your plant eogice.

To arrive 4t an approximate figure of comparative generating plant running hours as
against atomobile englne ruaning miles, multiply the fotal nomber of TUIRRE ACHTS
by 41 20 find the equivalant of reonitg miles on an automahile,

Your generabing plant engine can “take it and will give many hours of efficient
perdormance provided it is serviced regularly.

Below ic a chart showing the tompuriscn between a generating plant engine Turning
howrs and an antomobile running miles.

GENERATING PLANT ATUTOMOBILE GENERATING PLANT AUTOMOBILE

RBUNNING BOURS RUNNING MILES || RUNNING BOURS RUNNING MO.ES
1 Hr. 41 Miles i "30 Hrs. 1,230 Mies

DALY 4 Hrs. 164 ¢ MCNTELY 120 ¢ 4, 330

AVERAGE § 246 AVERAGE 160 ™~ 7,380 -

i " 328 ” . l 2*0 hll g'aqu 1%

I » b F 388 v 14,965 ¢
WERRLY 23 " 1,14 v WEARLY 1,460 " 55, 8BGO -
AVERAGE 42 * 1,9%2 AVEHAGE 2,190 v 86, g =

[ 56 © 2,206 {32,920 » 118,720 ©

NOTE: £lectric generating plants do not aperate economically when used to
power electrie refrigerators and will add from 4 20 8 operating hours per
day in addition to the regular Hehting load, ‘

DPERATION

PRELIMINARY. - Before starting the plant, be sure that it has been

properly installed, and that all requirements vndes
PREPARATICN have been met. Starting batteries MUS'T BE CQON.
NECTZED to a plant designed for electric starting unless special prew
cantions are taken a5 explained below under CPERATING WITH BAT-
TERIES DISCONNECTED.

CAUTION

ALWAYS BE SURE TEAT ALL AIR HOUSING PARTS {cylinder air
covers, blower housing) ARF PROPERLY INSTALLED BEFORE
STARTING THE PLANT. The air housings direct the air fow to
properly coal the engine and penerator, UNLESS EAQCH AIR HOUS-
ING PART I CORRECTLY FASTENED IN PLACE, SERIQOUS -
DAMAGE FROM OVER HEATING WILL RESULT.

STARTING THE PLANT ELECTRICALLY. - See that the small topple
gwitch iz zt the "ELECT,

START" position. Push the "START-STOP" switch to the "START"

poaition. THE PLANT MAY HMESITATE FOR SEVERAL SECONDS PBh-

GAIN NORMAL CRANKING SPEED. A sharp, distinet clicking sound
will be heard as the engine is cranking, indicating that the magnetq m-
pulse coupling is operating, The sound will disappear as scon as the
engine starts and picks up running speed,

NOTE:

On the initial start, or if the plant has run cut of fuel, the engine
must turn over enough times to pump fue] to the carburetor and
Hll #t, before the plant will start, ‘

Oil was sprayed into the cylinders hefore the plant was shipped, and i

may be necessary to remove the spark plugs gad clean them with gas-
oline hefu_re the plant will start the first time. Dry the plugs thoroughl
befcre reinstailing them. The piant will smcke as this oil burng out,

I the piant starting batteries do net have sufficient cranking power, or
¥ the plant can not be cranked electrically for other reasons, the plant
can he started manually, Disregard manual choking instructions when



23 OPERATICN

hand eranking a plant designed for electric starting, However, do not
discounect the starting batteries wnless a wire in the control box iz
first disconnected, as explained below,

OFERATING WITE BATTERIES DISCONNECTED, - IL cvperation with
' batteries discon-

necied becomes necessary on
2 plant designed for electric
starting, the penerator de out-
pet must he digconnected from
the eharging circueit. Begmning
with Spec H modela, disconnect
the center wire (connected to
iixed terminal) from the charge
resistor, figure i3 On Spec
4 through G moedels, disconnect
the zingle wire at the end of the
3 charge resistors, figure 13@).
Begmning with Spec F models,
the Sisson manufactured choke
is used and the carburetor must i B
o afl’;'i“n’fw cholied while hand  F3 79 DEF Dirput Disconmact Dot
CATTIGN ¢ - .
EURNED OUT RELAYS IN THE BATTERY CHARGING

CIRCUIT WILL RESULT IF THE PLANT IS RUN WITH-
OUT BATTERIES UNLESS THIS WIRE IS DISCONNECTED

Tape up the ends of the discopnected wirves, o prevent o short circoit,
After the de output wire is digconnected, the plant can be started and
safely operaied withowt batteries. Be surs to recounect the wires
wihen batteries are again conmected o the piant, Throw the smsll
toggle switch to the “HAND CRANE™ position, to permit starting end
running. .

STARTING THE PLANT MANUALLY, - Adjust the manuzl choke con-

trol (mavual siarting models
oniy} to choke the carburetor according to temperainre conditions.
When starting an engine which has been standing idle in cold weather,
Tull choking may be necessary. Little or no choking will be necsssary
in extremely hot weather, or if the engine is still warm from recent
running,

Manual starting models (and some electric starting moedeis) are equip-
ped with a primer on the fuel pump. COn the initial run, or if the plant
has run ont of fuel, operate the fuel pump primer 10 to 20 strokes to

'

OPERATION

properly fill the carburetor,

¥ the plant is the electric starting type, throw the small togele swh
on the controel box to the "HAND CRANK™ position. Return the swi
to the "ELECT. STARTY position as soon #s the plant starts, unles
"operaling with batteries disconnectsdr,

Zngage the starting crank.  Crank the engine with'a quick upward
on the erank handle. A sharp clicking sound will be heard, indiceti
that the magneto impulse coupling is functioning, This sound disagy
a5 soon as the engine starts. Do not “spin the engine nor push dov
ward on the crank. Repeat the cranking as neceusary, vsing only u
;ﬁ?ﬁ pulis on the crank handie. Remove the erank as soon as the p

WARM UP PERIOD. - As soon as the plant starts (manual type), ad

i the manual choke control to the point of smoc
est aperation. As the plant warms up, gradually push the choke con
trol inward. Be sure the chake ig aji the way in when the plant iz fn
warmed up. X operating an electric Btarting model without batterie:
it will be necessary to loosen the electric choke at the carburetor ar
rotate the chcke housing manually,

Check the oil pressure as indicated on the oil pregsure gauge, The
predsure qhauld be between 20 and 3¢ pounds, but may be somewhat
higher tintii normal running temperature is reached, '

I conc!itjons permit, allow the plant to warm up before conngcting th
electriczl load. I the plant tends to alternately speed up and slow ds
it is usually an indiecation that more warm up time is needed befare
conneciing a beavy eleetrical load.

DURING OPERATION, - Tha generator is designed so that a tewpors

) heavy over load, such 2s exists while start
an electric motor, will not injure the generator. However, continuom
heavy over loading of the generator will cause the generator fenmpersy
ture to rise to a dangerous peint, and may lead to failure of the wind!
The generator is desimed to produce its rated capacity continuously

.91 a 25% over load for a period of less than 2 hours, under normmal

temperature copditions.

Cn singie phase plants, if two 120 volt circuita are used, not more th
1/2 the rated capacity of the plant should be connected {0 either ONE
tircail. Cn three phase plants, if part of the Ioad is Single phase, th
total load on any one circuit shouwld not exceed 1/3 the rated capacity
the piant. Refer to INSTALLATION (LOAD WIRE CONNECTIONS},
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EFRATION BELOW 500F (109C). - Under cooditions where the air

' temperature is 509¥%. or lower, ™
d the humidity is quite high, ice formation inside the carbaretor may
cur. Such icing consists of actwal building up of ice around the ear-
retor throttle plate and is due io the refrigerating action of the car-
retor causing moisture in the air to ireeze and cailect on the throttle
ate and surrounding parts. Icing may resulf in a gradual drop In
gine speed {and generator voitage) and binding of the throttle, Under
ch conditions, connect the air preheater hose to direct hot air tothe
r cleaner. Referto PREPARATION (AIR PREHEATER HOSE).

OPPING THE PLANT. - H conditions permit, disconnect the zlea-

trical load before stopping the plant, To
3p the plant, press the START-STOP =witch to the STOP position,
lding contact until the engine comes to 3 complete stop. I the 3T0OF
iteh is released too soom, the engine may pick up speed again and
ntinue o run. '

HOTE

The STOP switch on manual starting models is 3 small
button on the rear of the magneto.

an electrie starting model is being operated with the stariing baiter-
i disconnected, throw the small toggle switch to the ELECT. START
sition, to stop the plant. 'The STOP switch (and all other control

© equipment) is by-passed when the toggle switch is at the HAND
ANK position, '

S FUEL OPERATION, - A special carburetar is uged on  plants
equipped for zas fuel cperation, See that

- float lock screw (B, Fig. 18) is turned up tightly to prevent the

al from vibrating inside the carburetor. ¥ an emergency source of

soline fuel is also connected, see that the gasoline shut aff valve ig

ged. See that the choke is properiy locked in its wide open position,

s, 1T & 18.

Lt egquipped with an Ensign regnlator kave a special choke adapter
ached to the carburetor and may require priming when starting,

wits equipped with a Garreison regulator require no choking or prim-
"when starting. .

rasoline fuel is going to be used to operate a plaat aquipped for gas
1, a few preliminary change-over steps are necessary.

Be sure the gas fuel supply is turned off. H the gas suppiy line is
disconnected, install a plug in the regulator inlet. ¥ the gas con-
nection hoge is disconnected, close the carburetor gas adjusiing
Screws Lo prevent any entry of air through the gas inlet apening.

b BERATION

2. Release the antomatic choke loek to permit normal choke uperatic
Check to be sure the choke operates propecly.

3. Back off the float lock screw (B, Fig. 18) until it seats firmly in

tie down positfon. Turn the gasoline shut off vaive to its open
position. .

LPG (LIQUID PETROLEUM GARS) OPERATION {Zenith Pressure-Car
retar). - No choking i
required for
starting. Tke feel supply valve is 2 part of the carburetor and cpens
only when a pressure drop, as created by cranking the engine, causeg
the regulating diaphragms to move. Howeaver, the carburetor has a
popnet valve type choke plate whick is beld open by 3 Fpring but can In
used if the need arises. '



UNUSUAL OPERATING CONDITIONS .2

LOW TEMPERATURES

COOLING. - When the plant is operated in temperature of 32°F(0°C)

or lower, over cooling wiil result unless tiss hot air dis.
charge is partially restricted. Refer to INSTALLATION {(VENTIL-
ATICN AND COOLING), Failare to partially restrict the air flow in
cold weather wiil cause the engine to run too eool, condensation will
form in the crankcase, and the breather valve may bedoine fnaperative
Irem sludge vr condensation. '

CRANKCASE OIL. - For cold weather cperation, seleet the SAE Teuty -
ber of the crankcase oij dccording to the Jowest
temperature expected before the next oil change. See PREDARATION.
If an unexpected drop in temperature talces place, use caution in start.
ing the pilant affer a shut down period. Do not attempt to start a plant
which is s0 "stHI" that it ig difficult to hand crank, Congealed oil may
not low readily, regulting in lack of Ivbrication to vital parts and caus-
ing sericus damage, Inan emergency, apply heat gradually directly -
to the oil base 1o warm the 0il, uging care os there ig danger of erack.
ing the oil base due to rapid expansion of the metal, Wher the nil is

If BAE 5W 0il is not obtrinable, dilute SAE 10W ol with 10% kercsepe
{approximately 1 pint of kerosene to 5 quarts of oil), Thoroughly mix
the cil and kerosene just before pouring it into the*engine. Immediat.-
‘ely start the spgine and run it for at least 10 minutes o circulate

the misture threugh the engiue. NEVER ADD KEROSENE ALONR TO
THE CRANKCASE TODILUTE THE {OIL., '

NCTE

Always change the oil filter element when changing to a
lighter oil for coid weather operaticn,  After running the
plaskt for 3 fow minutes, stop and cheek the oil level. Add
aufficient nil to. compensate for that abzarbed by the new
elemrent, .

AIR CLEANER. - Use the same SAF No. of 0il to serviee the air

(Spec A Plants)  cleaner as ;e used in the engine. I temperature
conditions cause cengealed oil to restrict the flow of air through the aip
cleaner, remocve and clean the air cleaner. Reassembie and use the
air cleaner without ol untit temperature conditions parmit the uze of
uil in the nermai manner,



1] UNUSUAL OPERATING COXDITIONS

ro
ASOLINE FUEL, ~ Use fresh, clean, winter grade {not highly leaded

.premium) gascline for best starting in cold weether,

-eep the fuel tank nearly full in order to cut down an the condensation
T moisture inside the fuel tank. Such moigtere condensation inside the
ank can cause considerable trouble from ice formation in the fuel sys-
am, Condensation is most likely to occur if the temperature at the

el tank varies considerably. Avoid fifling the fuei taak entirely full

f cold gasoline far expansion of the gasoline as it warms up may cause
1 fuel to overflow and create a {ire hazard.

iAS FUEL. - Certain types of LPG fuel do not vaperize readily at low
temperatures. Congult the fuel supplier if lawered per-
ymance is observed at low temperatures.

PARK PLUGS. - Use 2 "hot" range spark plug, Champicn K-153 or

. equivalent. A “colder™ type spark plug will soon be-
pme fouled. The original 8§ COM plug can not be used because of &
lanufacturer's change to.a smaller hex size shell.

ATTERIES. - X starting batteries are used, cheek their charge con-

dition eften enough to assure that they are always well
larged. The charge regulator in the plant control box regulztes the
mrge rate for normal service, but frequent starting with short oper-
Ang pericds may caiuse the battery charge condition to drop to a2point
here there will not be enough power to crank the engine at low fem-
sratures.

be cranking power of a battery drops to about 2/5 of its normal power
.0°F,, and the cranking ivad is greatly ncreased. I practicable,
xmove the batteries fo 2 warm place during shut-down periods in ex-

emely cold weather, It takes but a few mimates to connect the batteries

r starting, and their cranking power will be much greater if warm,
HIGH TEMPERATURES

JBRICATION. - Use the correct SAE number nil in the oil base, as
recommandad under PREPARATION, Keep the ol
vel at or near, but never above, the "F™ mark on the level indicator.

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

cooling, See that nothing obstructs the [ow of air to the
ant, and see that the air outlet is not obstructed in any way. Be sure
at all air housing parts are undamaged and are fastened securealy in
oper place. Do not allow dust, dirt, chaff, etc. to accumuiate on
oling fins.

UNDSUAL BERRATING CONDITIONS ™ ™"

BATTERY, - If starting batteries are used, check the lave) of the
electrolyte frequentiy. Add approved water as often a

necessary to keep the electrolyte level 3/8 faeh above the plate ge-

parators, or as recommended by the battery manufacturer,

i

NOTE

REDUCING BATTERY SPECIFIC GRAVITY FOR LONGER
‘BATTERY LIFE ‘

Standard antomotive type starage batteries will self discharge Very
quickly when Installed where ambient temperature is aiways above§()!
F., such a5 in 2 boiler room. To lengthen battery life, adjust the
electrolyte from 3 niormal 1, 275 reading at full charge tuga 1,225
reading,

The ¢ranking power of the battery is reduced somewhat when eleptro-
Ivte is diluted to reduce acid activity and thus lengthen battery life,
However,. if the temperature is consistently above 900F, (32. 2°C),
the reduced cranking power will not be noticed,

1, Fully charge the battery. DO NOT BRING AN OPEN FLAME QR
BURNING CIGARETTE NEAR THE BATTERIZES ON CHARGE BE-
CAUSE THE GAS RELEASED DURING CHARGING IS VERY IN-
FLAMMABLE.

3. While baltery is on charg¥, use a hydrometer aor filler bnlb to Sip-
hon off all of the electrolyte above the plates in each cell. Domt
attempt to pour off ! Dispose of the removed electralyte. AVOID
SEIN OR CLOTHING CONTACT WITH E LECTROLYTE. .

d. ¥ill each celi with pure distilied water, to the recammended level,

4. Recharge the atteries for one hour at a 4t0 6 ampere rate,

i, Use a reliabie battery hydrometer, to test each cell. If the Epec-
iic gravity is above 1, 225, repeat steps number 2, 3, and 4 until
the highast specific gravity reading of the fuily charged battery is
not aver 1, 225. Most batieriss require repeating stepa 2,3, and
4 fwo times,

DUST AND DIRT

. Keep the plant as clean as practicable. Service the air cleansr ag re.

quently as conditions require. Wipe off accumulations of dust or dirt,
Eeep ceoling fins clean and free of obstructions. Serious damage fronx
over-heating may oceur ¥ the cocding {ing are not kept clean, Kaep th
comumiutator, collector rings, and brushes of the generator clsan. Kee
suppliies of fuel and oil in zip tight containers. '



0 UNUSUAL OPERATING CON‘D]TIONE

- . F
ITANDBY SERVICE, - H the generating plant is uged for standby or
emergency service orly, it should be "exer-
rised” regularily. Once or twice a week, startthe plant and aliow it
0 run long enough to thoroughly warm wp (at least 15 minutes),

1 the plant stands idle for an extended pericd without such an exer-
ise period, gasoline has a tendency to evaporate out -Df the carhuretor,
naking starting more difficult,

NOTE

A special reservoir tank which feeds gasoline by gravity to
the carburetor is available as an accessory. ‘This reservoir
tank wiil keep the carburetor full for an extended period of
idleness, if the plant can nol be atiended regularly.

Frequent exercising also contributes toward better lubricaticn, keeps
noisture condensstion to a minimum, and helps to keep the starting
ratteries in a well charged condition.

£ RAY. - Kesp the unit in good condition at all timea in order that its

periormance will be satisfactory. Pericdie inspeciions
should be made of the mnit In ocrder {o insure satizfactory operation
n thie exacting type of service.

HIGH ALTITUDE

YOEL MIZTURE. - If the unit is to be operated at an altitude of 2, 560
feet ar more above sea level, adjust the carburetor
nain jet for a slightly leaner mixture to obtain maximum available
wwer. The carbureter was factory adjusted for best performance at
Wwproximately B60 feet altitnde. Because the air becomes less dense as
be azlfitude increases, less foel is required to maintain the proper air-
o-fuel ratio. Consequently, any engine will develop less power at high-
¢ aititudes. The usual altitude de-rating amount is approximately 4
ier cent for each 1, 000 feet abowve sea level.

SERVICE CHART

The following recommeded Servicing Chart may be used as a guide to
estimaling servicing requirements of Onan Electric Generating Piants
and Engines. I is based on the averape of records kept by the factor

The chart is based on the Units operating under favarable conditions,
such as: satisfactory instaliation, use of recommended fuel and oils, ¢

HOURS OF QPERATION
1
SERVICE & PARTS | enbem cv?c:ac:n::!c: SSBBEEEE S
REQUIRED b Pt bl P e I
Oil Change (Check Level Daily) |xix|x{x x| x[x[xix[x !
Clean and Adjust Spark Plngs il ixlx|x)
Service Air Cleaner. ...| AS REQUIRED
Claan Crankcase Breathe:r e g xiE ik x| xiE(x
Check Ignition Points. ... ... ... x| (=] =l x| Iz
Replace Oil Filter Element N EREINERE
Inspect Commutator .......... AR IR E:
inspect Brushes ............. x| Ix] (x| Jxl |x
Clean Carbon .......... P X ¥y x{xx|x|x|x
Check Tappets .............. . b3 MiR{X(X[xjL|x]x
Clean Carburetor ............ A EAE AN SN
Grind Valves .. ........... i ix[xl 1=
Remove and Clean O1l Base. .. ®iobxP 1X]| IX
Clean Generator .ovveeernns.n AR EINE
{Lubricate Gererator Bearing. . % x| ix
Replace Spark Plugs ......... AS REQEIH.ED
Replace Valves ... . .ol AS REQUIRED
Replace Points ... .......... AS BEQUIRED
Replace Generator Brushes , ., AS REQUIRED
Replace Piston Rings ......... AS REQUIRED

T Dioes nof zpply to shielded type bearing,

I it is necessary to remove parts for inapeetion and gaskets are disty
they should e replaced with new ones. Keep spare cylinder nead, cy
ender base, oil base and other gaskets on hand.

When brushes are revlaced be sure the commutator and slip rings are
in good condition, If necessary, seat {sand} new brushes for fuli cont

Periodic Inspection: For loose or poor connections, fittings, ete.
Recommended Fuel! Use a regular grade of antomotive type gasoline

If a hizh iead content fuel i wsed, it will be nee
essary to remove the lead deposits more {requently.
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GENERAL. - Foilow a definite scheduie of inspection and servicing ta
hetp in keeping the plant in geod running condition, and
to keep operating expenses to a minimum, Service periods omlined in
this section are for normal service amd operating conditions, For ex-
treme conditions, such as ¢ontinucus heavy duty, extremely high or low
femperatured, ete,, service more frequently. For periods of 13tle
use, service periods can be lengithened accordirgly. Keep a record
of the operating hours sach day to assare servicing at the proper per-
icds, .
DAILY SERVICE

If the plant 1s operated more than 8 hours daily, perform
the DAILY SERVICE operations every & hours,

FUEL, ~ Check the fuel supply often enough to awoid running the tank

dry. ¥ the fuel tank is ron dry, it will be necessary to pump
fuel io £l the carburetor, before the plant will start again. All man-
ual start models (fand some remote control models) have 2 manual
priming lever on the fuel pump. Operate the priming lever to {ill the
carburetor, being sure to leave the lever in the down position when
through priming, On slectric cranking models without the primer, a
few scconds of e¢ranking will refill the carburetor,

CRANKCASE OIL, - Check the oil level, on the level indicztar. Do net

2Bow the pil level to fall below the lower level
"L mark on the indicator, Add ovil of the proper SAE aumber ag ngc-
essary to bring the level to the upper level *F" mark. Do nct over-
fill the crankcase. Tighten the oit fill cap securely,

AR CLEANER, - Service the air cleaner 28 often as required by the

operating conditions. Under extremely dusty con-
ditions, it may be necessary to service the air cleaner severzl times
a day. Under dusi-[ree conditions, every I00 hours or even less {ra-
guent servicing may be sufficient. ‘

To service the "oil hath" type air cleaner (Spec A Plants), clean out
the regervoir cup and refill to the indieated level with clean oil of the
same 3AE number as usad in the oil base. Clean the filter slement in
solvent, dry it, and reassemble the air cleaner.

To service the "dry” type air cleaner (Spec B through Spec F Planis),
remove the Iilter packing clement. Clean the element in zolvent, &ry,
and dip in engine oil {same SAE number as used in the the oil Basa),
After allowing the excess oil to drain off the element, reassembie the
air cleaner.

Tu service the dry "cariridge" type air cleaner (Begin Spec G Planig},
remove cariridge avery 30 hours and shake out accumnlated dird.
gtall 2 pew cartridge every 500 hours, or wmore cilen under extreme
dust eonditions. PO NOT WASH CARTRIDGE, When cartridge has a
foam wrapper. remove wrappert and wash in soapy water, gasoiine or
solvenls. Sgueeze dry and reinsiall.

PERIODIC SERVICE -

CLEANING, - Keep the plant clean. A clean f:la.nt wlll give better
vice, and it is easier to service a clean plant. Wip
off spilled oil, dust, dirt, etc,

WEEKLY SERVICE

II the plant iz operated more than 50 hours a week, pérform
the WEEKLY SERVICE operations every 50 houars,

CHANKCASE CIL. - I the plant has heen operating under LOW TE

PERATURE ¢onditions or for short operating
perieds, oil dilution or sludge formation may occur. Undep gpch ¢
diticns, change the engine o3l each 50 cperating hours. Under zarn
temperature and operating conditions change the oil each 100 opera
ing hours, Always drain the oil, when changing it, only when the
plant is warm from running.

GOVERNOR LINKAGE. - Inspect the governor link ball'jnint and t5

poini whare the link sngages the carburer
throttle arm, Keep these points free of dust. Lubricate with a "dr
type of lubrieant, such as powdered graphite, if there is any bhindin
M & "dry" iubricant is not obtainable, uss only a light machine ol ¢
non-gumming quality,

SFARE PLUGS. - Remove the spark plugs,. clean them, and adjust t

gap i 0. 025 inch (0. 018 inch {or plants cperating

on natural gas or LPG fuel). Replace with a new one any plug whic

will not pass a standard compression firing test. Be sure the wire

_terminzl faces upward, when connecting to the plug, I the termin

faces downward, the spark mmy jump to the shield clamping screw,
causing the plug to misfire,

BATTERIES. - I starting baiteries are used, see that the connectic

are clean and tight, Corrosion at the terminals can
removed by flushing with a weak baking soda and water solution, Ft
clean with ¢lear water and dry thoroughly. -A light coating of greas:
or asphalt paint will retard such corrosion. Keep the electrolyte ot
the proper level above the plate separators by adding clean water w)
has been approved for use in batteries. In freezing weather, run th
plant for at least 20 minutes after adding water, to mix the water wi
the electroiyte and prevent its ireezing,

MONTHLY SERVICE
Ii the plant is operated more than 200 hours a muonth,

};:er{urm the MONTHLY SERVICE operations every 200
Qoursd.

FUEL SYSTEM. - X the § gailon fuel tank is used, drain and cleanr
i . to remove any sediment or water condensation.
'Breathing” of the fnel tank may draw dust into the tank, or coadensa
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may collect, particularly under cold or damp corditicns, Such a ¢on-
taminated fuel system may cause hard starting or uneven operation.
Remove the drain plug at.the boftom of {he carburetor ta drain off any
sediment. After servicing is completed, inspect carefully against
leakts,

EXHAUST SYSTEM. - I an exhaust extension is used, inspect all
‘ connections carefully for leaks. Tighten or
make any necessary repairs.

OIL FILTER. - Bemove the oil filter element for inspection, M it
appears to he filling with sludge, install a new ele.
ment. Do nct attempt to clean and re-ose an element. Differences
in operating conditions may lengthen or shorten the time intervals
beiween necessary oil filter replacements, Alwsys clean out old oil
and sludge from inside the oil filter body before installing the element
A new element will absorb a pint or more of oil when the plant is
started, After a few minutes of running, stop the plant and add encuph
6il to bring the level up to the ¥ mark oan the indicator.

COOLING FIN3. - Remove the cylinder air covers. Clean the cacling
fins of the cylinders and cylinder heads. Dirty or

obstructed cocling fins will cause over heating and may lead to ser-

icus damage. BE SURE AIR HOUSINGS ARE PROPERLY REPLACED.

MAGNETO, - Remove the end cap from the magneto, Inspect the

. breaker contact points. Slight burning or pitting can
sometimes bhe corrected by resurfacing smooth on a fine stone, re-
moving for such servicing. X the points are badly burned or pitted,
replace with a new set. Severe or frequent hurning or pitting is usoally
an indication of a defective magneto condenser, which should he re-
placed with a new one.

Keep the contact points ciean and iree of cil. Adjust the gap, with the
rubbing arm on the "high” side of its cam, to Q.020 inch, Put a drop
of fight oil on the cam oil wick. Do not aver lubricate.

When installing the ead cap, be sure its gasket is undamaged-and pro-
perly in place,

YALVE TAPPETS. - Remaove the valve compartment covers and check

the tappet clesrances. Adjust as necessary to a
*learance of 0.012 inch for beth intake and exhaust valves, at room
-emperature (cold setting).

PERIQODIC SERVICE

CHANKCABE BREATHER VALVE. -~ 'The crankrase breather valve
‘ helps to mainiain a slight vaey

inside the engine crankcase while the engine ig running, I the flapp

type valve becomes gummed up or ctherwise inoperative, the crarke
vacuum will be destroyed and excessive gil consumption or il seal
leskage may resuli. After removing the valve, Fig. 14, clean thor-
cughly In gasciine or other sclvent. Replace the valve with-a new op
the flapper diaphragm is worn or otherwise damaged so as to preven
proper seating to the perforated dise, :

When installing the breather valve, be sure the perforated disc face:
downward, with the dizphragm epward, See that the cap is properly
stzlled , so that there can be no air leak at this point.

CARBON REMCY AL, - The frequency of necessary carhbon or lead d

posits removal will vary with operating con-
ditions. If the plant is operated at light load conzistently, under cco
operating temperatures, or i highly leaded gasoline is used, the cor
bastion chambers wmust be cieaned frequently. Remmove carbon or lea
depesits as experience indicates the pecessity. After removing the
eflinder air covers, remove the cylinder heads and gaskets. Seraps
all carben and lead deposits from the cylinder heads and ends of the
pistons, valves, etc. I a cylinder head gasket is damaged, instail s
new one. Instali the cylinder heads, tightening the nuts evenly to 25
Ib. ft. torque. Be sure air covers are properly replaced,

GENERATOR. - Remove the inspection plates from the generator en

bell and inspect the commutator, collector rings, =
brushes. In service, the commutator and collector rings acguire a b
finish, which is a normal condition. Do not attempt to maintain a b
riewly machined appearance., Wipe clean with a dry, lint free cloth.
Slight roughness or heavy coating may be remedied by lightly sanding
with #00 sandpaper, Do not use emery or carborundum eloth or papé
Il scratches or grooves are present, refinishing will be necessary.
Refer to MAINTENANCE ,

Brushes eventually weaT too short to perform their funetion. Brush
wiil be more rapid under dnsty operating conditiong, Heplace brushe
with new ones only when worn to 1/2 inch in length. The brush spring
provide equal pressure as the brushes wear shorter in use, Each sp
i3 permanently sttached to a metal plate which snaps into place. To.
place a commutator brush, first remove the spring by pushing the sp
plate inward and away from the brush guide, Fig. 15. To replace a «
lector ring brush, first remove the spring by pulling straight outware
On the spring plate. When inserting a new brush in its gnide, be sur
that the shorter length of the brush iz intalled againgt generator rotat
te conform to its off-set position for correct seating. Be sure that «
brush is {ree in ita guide, and that its spring is correcily ingtailed.
Keep the brush rig and end bell clean of carbon dust, ete.
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Fig. 16 Brush Rig

GENERATOR BEARING.- Single Shield Tvpe has exposed hall hearings

‘and should pe lubricated. The generator bei
ing was Inbricated at the factory with a lithium_base grease meeting
military specification MIL-G-10924, Unless dirt bas gained enirance
to the bearing, no further lubrication of the bearing should be necessa;
for 2 years, or 5,000 operating hours. I dirt has gotten into the bear
ing, remove the bearing, elean thoroughly in a good solvent, dry, and
relubricate according to the type of lubricant used,

If Hithium base grease is used, fiil only a 1/4 seckion of the bearing wi
grease, with 10 excess or reserve in the bearing recess or COVEr,

If standard hall hearing grease is used, fill a 1/2 section of the bearir
with grease, Fill the bearing recess and cover 1/2 I_ull. When using
grease other thap lithium base, relubricate the bearing every six
maontas or approximately 1200 gperation hours. ‘ :

GENERATOCR BEARING. - Double Shield Type has bearings sealed an
does not require lubrication,

CENERAL INSPECTION, - Thoroughiy inspect the entire plant for oil
jeaks, loose electrical connections, worn

parts, or loose bolis or nuts, Make any GECeSSaTy repairs.
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CARBURETOR. - Carburetors used, ciffer aceording to the fuel 1o Le
used. However, the adjustment is basically the same.
The locafion of the adjustments differ. .

The carburetor has a fuel main adjustment and fuel idie adjustment. The
main adjustment affects the operation at the heavier load conditions.

The idle adjustment affects the operation at light or no i0ad conditigns..
Under normal circumstances, the factory carburetor adjustments should
not be disturbed. If the adjustments have been disturbed, open them off
their ssats, 1 1o 1-1/2 turns to permit starting, then, readijust them for
smoothest operation, FHefer to the Carburetor Adjustiwents illustration.

Before final adjustment allow the engine to thoroughly warm up. Adjust

the idle adjustment with no load connected to the generator. If available,
connect 2 voltmeter of the proper range to the generator output. Slowly

turn the idle adjustment out until the engine speed {or gensrator valiage)
draps slightly below normal. Then turn the needle in until the speed{or

voltage} returns to normal.

To adjust the fuel main adjustment, apply 2 full electrical lozd to the
generaior getput. Turn the main adjustment in until the engine speed

{or generator voltage) drops slightly below normzl. ‘Tpen turn the needie
out until the speed (or voliage) returns to normal. Proper carburetor
adjustment cannot be assured unkess the governer is properly adjusted.

The gascline type carburetor float setting, irom the bottom of the float
to the air intake body, is 1-1/4" {plus /8", minus zero).

With elecirical load removed, adjust the throttle lever stop screw io
prevent a voltage output drop below 75 peT cent of rated voitage {or so
that there is 1/32 inch clearance at the end of the stop screw while mm-
ning at rated speed under no load).

DOWNDRAFT TYPE CARBURETOR PREI.'E.;;%J -
G&S-GASOLINE CARBURETOR SHOWN. GASOLINE
WLy (:.n;E-uRETOR DOIS MOT HAVE GAS AD- CARBURETOR
JUSTING VALVES. %L%El UFUSETLMIEE }Tl-i

GASOLIME FUEL
IDLE ADJUSTMENT
GAS FUEL SDLE

ADIUSTIMENT
N ——
ST [k
;ﬁ;& O . Elﬁgf‘«-r GAS FUZL IDLE
ﬁitswpggl:_ ADJUSTMENT
SUSTMENT i

~GASOLINE FUEL

LgaT
MAIN ADIUSTMENT]

Fig. 16 Carburetor Adjustments

" is operating. Extremes in local
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CARBURETOR, GAS. - If the plant is equipped for gas fuel, see that

the gzseoline shat off i3 closed and that the fic
lock serew at the botiom of the carburetor is turned wward o #s lim
bee that the eleetric cholke is locked in iis wide open position. Hefer
the appropriate paragraph, according to ihe plant specification.

With the "idie" adjusting screw turned inward to its seat, and with th
piant pperaiing at full lead, turn the main gas adjusting screw in unt{]
the exgine speed {or voliage) begins to drop. Then turn the adjusting
serew out (counterclockwise) until the voltage returns to normal. Sel
the lock nut securely to prevent any change in the setting from vikrag

Remove the electrical oad and repeat the adjusting process, using ta
"idle" adjusting screw. For other than 5, 000 watt plants, iittle or nc
"idle" serew adjustment from its e¢losed position will be necessary.

with electrical 10ad removed, adjust the throttle lever stop screw 5o
that there is 1/32 inch clearance between the screw end and the stop
pin. .

AUTOMATIC CHOKE. - Two fypes of aulomatic chokes have been use
Select the nstructions according to the plaot
Specification.

DPRICR TO SPEC. F,

If the choke does not open a3 the
enpine warms up, check the elec-
tric heating element to be sure it

CHOKE YALVE

CHOKE LOCK
WiRE

GAS- GASDLEIN
> ¢ RBLRETORS

temperatures may reguire read-
justment of the choke. In extremely |
cold temperatures, the choke may i
close go tightly as to cause over-
choking. Loosen the choke housing géﬁ’g’ﬁﬁ
clamp serew and turn the housing
slightly tc the left (ecunterclock- AUTOMATIC
wise}, Do not turn too far - a few CHOKE 4
degrees are usually sufficient. In
extremely high temperatures, the :

Fig, 17 Choke Adjustments

choke may remain open, causing
under éhoking, To increase the (Plants Prior to Spec F)

cheking action, turn the choke .
housing slightly clockwise, Be gure to retighten the clamp screw.

The gas-gasoline carburetor is equipped with & choke lock wire. For
uperation on gas fuel, see that the lock wire is Inserted through the
choke shaft 60 as to keep the choke wide open.
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BEGINNING SFEC. F.

‘he Bisson choke, used on plants beginning at Spec. F., should require
0 readjustment for wide temperature variations. However i the
riginal setting has been disturbed, proper setting must be restored.

. the choke does not open as the
lant warms up, check the heating
lemment under the mounting bracket
) be sure it is operating.

TIE ARMATURE
AGAINST COtL

- Loosen the carburetor cholie
arm on its shaft.

. Blip the choke assembly cover
upward to remove if,

INSERT NatL

. Insext an 8 penny nail or sim- THRE:
ilar 1/8 ineh diameter rod ALIGJ‘\;J]%E

HOLES IN CHKE
SOLENCID AR~
ATURE AND COL.

throvgh the aligning holes of
the choke solenoid armature
and core &€ shown.

+ Tie the ermature firmly
against the core. This simu-
lates the choke pogition while
the engine is actually cranking. EEE:'{EEZ

CHOKE LOCK
WIRE -

Set the carburetor choke valve-
plate at ite fully closed position

and tighten the carburetor choke %@9—%@%
arm on its shaft, WITH CHORE

YALVE LOCHED
CFER o

Fig. 12 Choke Adiustmaents
(Plants Begin Spec ¥)

Remove the alignment nail and
untie the armature. The car-
buretdr thoke Vilve-plate will he

ocpen slightly. Replace the cover.

he gas-gasoline carburetor ig equipped

ith 5 ¢choke Jock wire. For operation :

1 gas fuel insert the lock wire through the ehoke sheft hole as ghown,
+ lock the choke valve plate in its wide open position. :

JVERNOR. - The governor contraols the engine speed, and therelors

the voltage and frequency of the generator output. 60
‘cle planis are adjusted at the factory tora maximuam no load speed of
‘90 rpm. 50 eycle plants are similarly adjusted to 1690 rpm, maz.
wem, These are maximum figures, end may sometimes be as low as
00 rpm for 60 cyele or 1500 for 50 eyele plantg, & voltmeier or

b gk Sy L LYL LY 4D

freguency metsr (preferably both) should be connected to the generator
output in order to correcily adjust the governor.

PRELIMINARY STEPS

1. With the plant stopped, cheek the eclearance of the carburetor throt

sitop lever., 'The clearance betwaen the lever and stop pin should b
approximately 1 /32", Fig. 18, This clearance can be adjusted by
loosening the linkage bazll joint and turning the ball joint on the linkage
threads as necessary to lengthen or shorten the over.ail length of the
linkage. Be sure that the lever to which the tink connecls is securely
clamped on the carburetor throtile shaft,

Buli the governor arm gently toward
the front of the engine several times. STARTING POSITION | NO LOAD POSITION

Any binding, sticking, or excessive e bro-Liicplyor S
lIooseness in the travel will cause LT e

LN

erraiic governor action. The
action tzizst be smooth, subject
only tc the tension of the gavernor
spring,

2, Startthe plant and run at a light . 78z~
eleciriczl load for long enough {o :

thorcoghly warm up, If the zover. Fig_ 18 - Throttle Lever and

nor is completely out of adjustment, Stap Pin

make a preliminary adjustment at

no load {e first atiain a safe voltage operating range, as directed below

nnder ADJUSTMENT. The plant must be thoroughly warmed up before

3 satisfactory final governor adjusiment can be niade.

ADJUETMENT - PLANT WITHCUT GOVERNOR BOOSTER

1. With the plant operating at no toad, turn the speed adiusting nut,

Fg. 20, to obtain a frequency reading of between 80 and 83 cycles
for a 60 cycle plant (50 to 53 cycles for a 50 eycle planti. The voltage
should be within the limits shown in the table Il according to the rated
voltage shown on the plant nameplate,

TAELE T GOVERNOR ADJUSTING LDMITS

PLANT ND LDAD FULL LQAL Ne LpAD FiLlLd LDAP
FATED VoLTS VOLTS FREQUENCY FREGUENCY
VOLTAGE | CMAXTAMUMY | (MINIMEM) | tAAX M) | CherAraross)
120 240V, 1847 B&BY, 27224V 1 )
SINGLE PHASE
240 W 2458 % P24
T 2PH.L.IWIRE R L
Fr R 4 w4
FPRIWIRE *¢ e 63 ;o8
FROEV *
2 ;:'Ei"?.-‘%ist ra FEH?!:‘SEJ (9] F?P?A&SE:!
220/ 380 V 405 * 375
3 PH.4 WIRE L& PHASE) {3 PHASES y .

¥ NOTE.3PHASE FULL LOAD VOLTAGES SHOWN ARE WITH .B-POWER FALTOR LOAD
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2. Compect a fuli electrical load te the generator. The governor should
act smoothly and quickly to keep the voltage and freqeency within the
limits shown in the table. However, there should be nct more than a
spread of 3 cycles between the no load frequency and the full load fre-
guency. For example, i the frequency was 82 cycles 2t xo load, then
the full load freguency should be not less than 59 cycles. I the cvcle
spread is more than 3 cycles, turn the sengitivity adjustment serew,
Fig. 20, in {clockwise) 4 half turn. This will, fn turn, necessitate a
slight compensating speed nut adjustment. Repsat the process until the

cycle spread is within 3 cvcles, and voltage is within the imits shown
it the tahle,

8. Check the performance under various loads. The gavernor should

react to each joad change quickly and smoothly, It is normal for
the frequency to drop below the lower limit for a few seconds when a
sudden heavy load is comnecied, but thern should stabilize within the
Limit. It 35 also normal for the irequency to rise temguorarily above
the upper limit upon removing 2 heavy load.

4. X the freguency (and engine speed) fluctuates or refuses to stabilize

when under a constant load copdition, the governor is perhaps tan
sensitive, Turn the sensitivity ndjusting screw out {counterelockwise)
a partial turn at a time until the governor stabilizes. M will then be
necessary to readjust the speed nut to bring the fraquency within the
proper limits,

. After long service, the governor mechanism parts may become

worn enough 1o prevent correct governor adfustments, ¥ the engine
ind generator are ntherwise in good condition and all other edjustments
ire properly made, but governor action is gtill erratic, inspect for worn
rarts. Remove the gear cover io inspect the fly balls, shafi-and-yoke
issembly, efc, Hefer to MAINTENANCE, .

. X governor adjnstment will not correct an excessive drop in eyclas
at full load, engine power may be low. Check the compression, ets.,

naking repairs as necessary. I govarnor adiustment wiil not correat

i floctuating speed condition the carbureior adjustment may be too lean,

tefer to the paragraph on earburetor adjustment,

ADIUSTMENT - PLANT WITH GOVERNOR BOQSTER

Many models of the CW series are equipped with an auxilizry gpeed

booster device, operating by intake manifold vacuum, The speed
ooster is adjusted to increase puvernor action as the load on the gen-
rator is increased, The hooster serves to maintain or Dlerease the
peed at the heavier loads, thug resuiting in more aearly constant yoli.
ge, :

CAREURETOR
THROYTLE

ADPSTING STub

PLATE
2 7
{o j‘ SENSITIVITY

SOYERNOR 7
CONTROL LINKAGE

GOVERNOR
: SPRING

LE-H

Fig, 20 Governor Adjustments

ADLIIETING
DA

"DrR NG
GOVERMNOR
Tl W

- Fig. 21 Governor Booster
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The booster is mounted on the intake manifold and is cperated by engine
vacuum through a small passage in the manifold. See Fig. %3. When
the plant is operating at about half load or less, the engine vacuum ig
sufficient to cause the diaphragm to overcome the tensicn of the inter-
nal booster spring (A). Under these conditions, there is no tension

on the booster external spring (B) and the booster does nat affect the
governor operation,

Ag the load on the plant is increased, the engine vacuum hecomep Iegs,
the booster internal spring tension cvercomes the pull of the diaphragm,
and tension is put on the booster external spring. 'The tension on the
external spring “helps” the regular governor spring in it functicn, thus
cauging a glight increase in engine speed 26 the load is increzsed,

2. With the plant operating at no load, disconnect the booster external

spring (B), Fig. 21. Turn the spesd adjusting ant (C) to obtain 2
frequency reading of 80 to 61 cyeles for a 80 eycle plant (50 to 51
cycles for a 80 cycle plant). The voltage shouid be within the limits
shown in the table IV, according to the rated plant volage shown on the
plant nameplate,

TABLE IV GOVERNOR ADJUSTING LIMITS

AN I TAE MAXIMUM NG LOAD
LANT RATED |NO LOAD VLIS |FULL LDAD VLTS | 7O FULL LOAD VOLT
VOLTAGE LMAX A4 ) TTHIUT BOOSTER ORGP WITH BOOSTER
20,240 124 DR 248 |12 OR 224 T OR |4
240 248 *2pd 14
3 PR 3WIRE
4 R0 498 ' *&dh 28
3 PH.A2WIRE
1207208 224 x 202 I3
3 PH 4WIRE (3 FHASEY {3 PHASES
2307280 2 BoGr S Piase 25

& NOTE: 3 PHASE FULL LOAD VOLTASES SHOWN ARE WITH B BOWER FACTOR LOAD

3. Connest a full electrical Joad to the geonerator, As the eleetrical
load is connected, the governor should act smoothly and quickly to
teep the voltage within the limite in the table. However, there should
2e not more than a spread of 3 eyeles beiween the no load Irequency and
‘he full load frequency. For example, ¥ the {requency wzs 6C cycles at
10 load, then the full load frequency should be not less then 57 cycies,
f the eycle spread ia more than 3 cycles, turn the senaltivity serew,
Fig. 21, in (clockwise) a ha¥f turn. This will, in furn, nceessitate a2
slight compensating speed not adjustment. Repeat the process until the
:yct%le ipread s within 3 cyeles and voltage is within the limits shown
n the table, '

l. Check the performance under various loads, The governor should
react to each load change guickly and smoothly. It is rormal for
k& frequency {and voltage) to drop below the lower limit for a few
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seconds when a sudden heavy load is connected, but ther should stabil-
ige within the Umit, Ii is also normsal for the frequency {and voltage)
6 rise temporarily above the ugper limit upon removing a heavy load.

4. I the frequency fluctuztes or refuses to stabilize when uvnder a con.

stant load condition, the governor is perhaps toc sensitive, Turn
the sensitivity screw out (counterclockwise) a partizl turn at.a time uni
the governor stabilizes. Xt will then be pecessary to again adjnst the
spead nut to bring the frequency within the proper limits,

§. After long service, the governor mechanism parts may hecome

worn enough o prevent correct governor adjustments, ¥ the engin
and generator are otherwise in good condition and all other adjustment:
are properly made, but governor action is still erratic, inspert for we
paris. Remove the gear cover to inspect the fly balls, shaft~and-yoke
assembiy, and other internal parts,

7. I governor adjustment will not correet an excessive drop in cycles

at full load, engine power may be low, Check the compression, et
maiing repairs as necessary, If governor adjustment will not correct
tluctuating speed condition, the carburetor adjustment may be- oo laar
Refer to ADJUSTMENTS; CARBURETOR,

8. After satisfactory performance has heen attained under various le:
the bodster can be conmected. Wigh the plant operating at no load,

connect the booster external spring, Fig. 21. Adjust the bracket on th

governor link just to the position where there iz no tension on the sprin

9. Now connect the full elecirical inpd to the generator. The frequene

should stabilize at 2 point 1 to 2 cyeles BIGHER than the no lcad
frequency. For example, if the no load {reguency iz 60 oycleg, the
[requency under full load should be 61 to 62 cycles. If the rise in fre-
quéney is more than 2 eyeles, lessen the internal spring tension. If the
ks 2 drop in the irequency, inerease the internal spring tenston. Adjus
the tension of the internal spring by pulling out on the spring bracket (L
and moving the pin to a different hola.

10. With the booster disconnected, 2 maximum drop of 3 eyeles from n

load to fall load is normal. With the booster in operation, 3 max~
imum INCREASE of 2 cyeles from no load to full load ig normal. A dre
of 1 eycle at 1/4 load is permissible, giving an over all spread of 3 eyc

11. The effect of the booster is Limited by the general condition of the
engine. The booster ean not compengaie for z lpss i engine vae-
uum. caused by leaky valves, worn piston rings, ete. :

12. The booster requires litfle maintenance cther than using a fine wiz
to elean the small hole in the short vacunm tube which fits into the
hole in the top of the engine intalke manifold. Do not enlarge this hole.
H there is tension on the external spring, Fig. 21, when the plant is op.
erating at no load or light load, it may be due to improper adjustment,

- restrieted hole in the small vacuwm tube, or a leak in the boogter dia-

phragm.
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IENFRAL, - Refer to the SERVICE DIAGNOSIS section for assist-
ance in locating and corvecting servicing sitvations
ich may oceur. The information in this MAINTENANCE AND RE-
IR section is intended o assist in properly maintaining the gener-
o plant, ¥ majer repairs should become necessary, it is recom-
:nded that such services be performed by a competent meehanic who
thoroughly familiay with modern internal combustion engines and re-
Iving armature type generators.

WBKETS. - 1 is always good practice to use a new gasket when instal-
ling a part which requires a gasket. Be sure o thorooghly
:an the surfaces that the gasket contacts before installation.

SOWER HOUSING, REMOVAL. - Te remove the blower housing, re-
move the fiat head serews mounting

» front cover casting and pull the cover off straight forward. Re-
»ve the blower wheel from its hub. Remove the nuts and lock washers
nnting the dual exhanst pipe to the eylinders, and 3 serews which
unt the blewer housing to the front of the engine. The blower housing,
th the exhaust pipe lovse ingide it, can then be removed,
LOWER HUB. - Remove the screw and washer from the center of

the blower wheel hub., Remove the ¢rank pilot by
thing i straight forward. I¥ the blower hub proves to be tao tight
* eagy removal, tap lighily in a forward direction to loosen it.

LVES. - The exhaust valves and seats are of Stellite material, which
i5 exiremely hard and heat resigtant. “Lap" grinding such
ves is geldom successful, Dress the seats (both intake and exhaust)
I accurate 45 degree angle, Dress the valve faces to 2 44 degree
le. This will prowide o very narrow band of contact between valve -
¢ and seat, Fig.22. This results in better velve seating and lessens
chance of deposit built-up on valve seats and faces, Be sure to
an away all traces of abrasive, then oil the valves and puides tghtly
3re reassembly.
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Fig, 22 Valve Seating
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' VALVE TAPPETS. - The valve tappeis are adjustable, havieg seH

loeking adjusting serews.  Set the tappets for
clearance of , 012" for intake and exhaunst valves, at room temperature
{cold setting). Tappets set too close may cause burned or warped
valves or seats; or scored tappets or camshaft lobes.

Be sure when checking the tappets, that the tappet being checked i8 rid-
ing onthe low peint of its cam lobe, Waich the'valve {0 be checked a8
the engine is slowly hand eranked. As the valve closes, torn the crank-
shaft one complete turs hevond the valve closing point. This will assur
that the tappet is than on the low point of its cam lobs,

IGNITION TIMING. - Correct ignition timing is important to good

engine performance, The ignition timing should
be checked afler servieing ar replacing the magneto canfact points.
Reder to Fig. 28.

Remcve the end cap from the magneto, Adjust the magneto breaker

points 10 a gap of . 020 inch at full separation, Remove the alr cover
from the engine right hand cylinder, to expose the timing hole in the
fIywheel housing.

R FERE .

7t

2 |
Mzeneto Installation
Alignment Chisel Mark

ULl I

Fig. %3 lenition T:meg Marks

With the hand crank, slowly turn the engine, until the IMP timing mark
on the outside edge of the flywheel can be seen through the timing bole,
AB the timing mark centers in the timing hole, & sharp click ghould be
heard from the magnetn, This click is caused by the mapneto impulse
as it trips, and is the instant the spark ocours, I this click occurs be-
fore the IMP mark is visible through the timing hole, the ignition tim-
ing will be "fast™, If the click sceurs after the IMP mark passes the
center of the timing hole, the ignitlon timing will be “slow™. Loosen
the {wo magneto mounting screws a few turns each and turn the mag-
neto slightly, to advance or refard the spark timing as necessary. Re-
peat the checking operation until proper timing is attained.
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When the plant is running, the impulse coupling is no lenger in operaticn
and the spark 1s automatically advanced. ¥ a neon timing 1ight is used
io check the timing, the spark should ocour as the IGN. maxk cn the
flywheel aligns in the timing hole.

MAGNETO INSTALLATION, - If the msgneto has been removead from

the engine. turn the flywheel to the point
where the chisel mark, located B-1/2 inches before TC mark, iz visible
through the timing hole. Holding the magneto in the hands, turn its
drive gear in a clockwise direction until the gear locks (starts to wind
impulse spring), Without changing this setting. carefueliv install the
magneto 1o the engine, making sure the setting does not chanpe as the
gears mesh together. Check the timing as previcusly described,

GEAR COVER INSTALLATION, - Before instziling the gear cover, see

that the metzl-lined (smoothest} hole of the gover-
nor ¢up is properly aligned to engage the pin inside the gear cover. In-
stall the gear cover, leaving the mounting screws & turn ar two loose.
Carefully center the gear cover so as to avaid anv off-center effect be-
tween the oil seal and the crankshaft. Bold in the ceniered position
while tightening the mounting serews securely,

CYLINDERS. ~ The cylinders are removable from the crankcase. H

cylinders become worn more than 0.005" out of round
or wmpered, or are scored, they can be refinished to fit Gversize pis-
tons. If cooling fing are broken, or other damage pceurs, replace the
damaged cylinder with a new one. New engine cylinder bore is 4.D00"-
4.001", unless aversize cylinders and pistons are used, in which case
the bore iz 4.005 - 4, 006",

CYLINDER HEAD, - Models using gaseous fuel have a high com~

. ) pression eylinder head. Beginning in 1859 this
cylinder head has a 1/8" radius boss on the top edge to identify it from
standard compression. This boss is externally visible thromgh the
spark plug hale in the eylinder air housing. Both heads must be of the
SAme compression.

PISTONS AND RINGS. - The pistons and counecting rods may be re-

moved outward through the cylinders, or the
eylinders ean be remaved over the pistuns without loosening the connect-
ing rods. Full floating type piston pins are used.

The ecompression rings have one edge beveled on the inside and this bevel
must be installed toward the closed end of the piston. Proper ring gap,
when fitting Tings, is 0.013 inch o 0,025 inch. Space the ring paps
2quzity around the piston, with no gap directly in line with the piston pin.
Use standard size Tings if 0.005 oversize pistons are installed, and cver-
size rings for larger oversize pistons.

MAIRTERANCE

CORNECTING RODS: - The forged

steel con- S e e

necting rods have preeision type (fyi PRIy e
hearing inserts easily replaceable, Wt o muse wor
Do not dress the rod cap to com-
pensate for any bearing wear; re-
place with new bearings. Correct K
bearing clearance to the crankshaft é/ Y

o) o

$I0Z5 OF ROB TD

sz 5 O

GRCOE BETWEEN
BLLSHINGS,

tournzl is 0401 tnch to 0.003 inch, ol Fron
and should be measored at a point AR CLERDLNEE

in bine with the length of the rod, \ ' KPS TION WLEATER
Pig. 24. It new piston pin bushings S

are installed in the upper end of
the rod, the bushings must be pres~ ] ]
sed in only flush with the sides of  Fig. 24 - Connecting Rod Bearing
the rod, to permit 2 1716 inch cil groove at the center. Finish ream
1o 1.1878/1.1B52 inch for a new piston pin, or to give a clearance of
LEO32T o 0.007" if 3 used pin is continued in Service.

i

MAIN EEARINGS, - The crankshaft main bearings are of the sleeve
type. The “bronze™ faced main hearing and separ
ate Ehrust washer is original equipment, beginning on Spec J models,
Waen used io Teplace the flanged aluminum bearing as used on models
prior to Spee J, you must drill one additional hole and install a secom
lock pin to prevent each thrust washer from rviding on the crankshaft.

Main bearinge are available in std., . 002", L0107, 020", L 030" unde
gize, and do not require finishing to size after instalistion, When dri
ing or pressing the bearing in, align the oil passages in the bearing as
bore. 0il the bearings. When installing the crankshaft, install 2 thim
washer at each end with grooved sige against crankshaft and eagaged »
lock pins (coat with oil to hold while asgembling). Measure the crank-
shaft endplay, see Table of Clearances.

INSTALL WITH
THIS GRODVE AT
TOR QR BOTTOM

l LING BORE T i

EXCEFTION:FLANGED BEARING IS
JEED PRIOA TO SPEC.T,

' ‘,-I.OCI". PN |
SR N ARG BEARING DIL HOLES
LA WY o A

HEARINGE 4FTE

= G INETALL 2T 70N
AN ;
%.“ ‘*}fq}é@\.ms BORE & M
R R % Wt
el
Al : ,r FRONT CAMSHAFT BEARING
7 | TNETALL WiTH OUT=
x4 SIDE EDGE FLUSH | \on e

WITH BOT TOwM OF THIS GROOYE AT

COUNTER- T o
LomBEfHkﬂINC- HORED OF R DOTTOR

FRECISION TYPE~ [ NOT
LINE ARAaM OF EOSRE,

CRANKSHAFT BEARING

REAR CAMSHAFT BEARING

Fig. 25 - Main and Camshaft Bearings
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CAMEHAFT BEARINGS, - The eamshaft bearings are habhitt lined

sleeves, pressed into the crankease. Press
new bearings in from the outside of the crankease, Iorcing the old
bearing from the bore in the same gperation. il grooves can be posi-
tioned toward either the top or bot{em of the crankcase, Press the
iront bearing in flush with the iront surface of the crankease, and the
rezr bearing in fiush with the bottom of the plug recess, Camshaft
bearings must be finished to size after instaliation, for a clearance of
£.001" to 0.003". Install a new plug, using sealing compound and ex-
panding into place with sharp blows at its center.

CRANKSHAFT. - See that the oil passages of the crankshaft are clean

and free of cbstructions. These pil passages con-
duct oil from the mzin bearing journale to the connecting rod journals,
B the bearing journals become worn out of round or scored, refinish
to use undersize bearings, If either oil meal contact soriace becomes
grooved or scored, refinish and polish smoolh,

When installingr the rear bearing plate, use sufficient gaskets o pro-
vide erankshait end play of G. 008 to 0.020". Use care nct to damage
the oil seal during the bearing plate installation.

CAMSHAFT, - X a lobe of the camshaft has become slightly scored

ftoo close tappet adjustment sometimes causes this),
dress smooth with a fine s{one, A badly worn or scored camshaft
must be replaced with a new cae,

The camshaft center pin can not be pulled outward nor remeved with-
omt damage. The center pin is a very tight fit, and the 3/4 inch dis.
tance it extends bevond the end of the camshatt is quite eritical. For
this reason, mever press or tap on the center pin, except as directed
in the GOVERNCOR: CUP paragraph,

GOVERNCR CUP, -~ The governor cup can be remoaved from the cam- .
shaft and gear after first removing the small

anap ring from the camsheft center pin, Slide the governor cup for-

werd over the center pin, catching the governor {ly balis in the hand.

Replace with a2 new part any {Iy ball which is grooved or has a flat spot,
if the ball spacer arms are worn ar otherwise damaged, or if the {ly
ball coptact surlace of the cup is grooved or rough. The governcr cup
muet be a free spinning fit on the camshaft center pin, but without any
excessive looseness or wobhle,

When asaemi:lmg the governor cup to the camshaft and Eear, be sure
all twelve 1ly balls are installed in the spacer cpenings. After install-
ing the snap ring to the center pin, hold the governor cup in toward

MAINTENANCE

the gear. The distance from the s
snap ring to the front suriace of PROPERLY ASSEMBLED
the governcr cup must be 7/327, i chmmmewir o
Fig. 26, I the distance is more A5 INDICATED

than 7,/32 inch, use an arbor press
to carefully press the center pin

in the reguired amount. If the
distance is lees than 7/320, it

wiil be neceseary to remove ihe
centgr pin and instzll a new ons,
pressing in only the required
amount. The metal-lined hole of
the governor cup must engage with |

the gear cover rall pin. Fig. 26 Governor Cup

CAMSHAYYT GEAR . - The camshaft gear is keyed and pressed on t

the camshaft. If replacement becomes necer
sary, the gear can be pressed off the camshaft, After removing the
gavernor cap, fly balis, spacer, etc., use a hollow tonl or pipe of tl
proper dizmeter to Iit inside the gear bore and over the camshaft o«
ter pin. Press the camshaft out of the gear bore, taking extreme o
not to press on the camshaft center pin,

When instzlling 4 camshaft gear o

the camshaft, be sure the key is

properly in place, and press on

gp to the camshaft shovlder, As-

semble the governor ball spacer,

bzlis, cup, etc. before installing MJ?"S&EQ'MSEE
WHEN INETALL

to the engine, NG TIMING
GEARS

When instzlling to the engine, he
gure the marked tooth meshes
with the marked tooth of the
crankshait gear, Fic. 27. Do
not omi{ the thrust washer be-
hind the camshaft gear.

Fig, 2% Gear Timing Marks

CHRANESHAFT GEAR, - The crankshafl gear is keyed and a drive fi
tc the crankshaft and is fastened with 2 locl
ring. To remove the slotted gear {earlier type), use a claw type pu
To remove the gear which has three #10-32 tapped holes on a 3-1/8°
diameter {later type), use a serew-attacking type gear puller.

When inglalling a crankshafl gear, see that its key is in place, fac
with the "0" timing mark outward, and drive the gear on up to the
crankshaft shonlder. Be sure the marked tocth ("0" tlmi.ng mark)
meshes with the marked camshaft gear tooth,
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OlL PUMP. - X the oil pumyp is to be removed, ¥ must be turned off
the ofl intake pipe. ¥ the oil pump fails to funeticn

properly, install a complete new pump. Except for the intake as-

sembly, component parts of the oil pump are nof available separately.

When installing the oil pump, be sure its mousting gaskst is in good
copdition, and properly in place. Turn the intake pipe and cup in
tiphtly and at the correct angle to have the intake cup parallel to the
bottom of the crankease,

NQOTE
Be sure the oll pump is primed with oil.

OIL, PRESSURE RELIEF VALVE. - -
The oil pressure nF -

relief valve is nol adjustable. I Eo Ly
the valve should become stuck JRE: |
open. oOr ©loged, Temove and y
clean. BRemove the hex head
screw and copper washer, Fig.
28, Lift ont the pressure
spring. The valve can he . .
yemoved with a long 3/8" +16 Fig. 28 OU Pressure
sorew, . Relief Valve
FLYWHEEL. - The flywheel is keyed and a taper fit 1o the crankshaft.

After removing the flywheel attaching serew, i the
fiywheel proves difficult to remove, reinstzll the Ilywheel screw and
lezve it a few turns loose. Hit the screw sharply to jar the flvwheel
Ioose,

o PASTON - THREARED ¢F M)
i FoR Ry REMOVAL

When ingtalling the flywheel, be sure the key iz in good condition
and is properly fitted in place. See that the taper surfzces of the
crankshaft and of the {lywheel are c¢laan and free of nicke, The fly-
wheel muat rin true.  Any unbelance will set up harmiul vibraetion .
Tighten the mounting screw securely, to a torgue wrench reading of
35-40 b, i, '

QIL SEALS. -~ Install the rear bearing plate oil seal flnsh with the

outer gurface of the plzte, Insiall the gear cover oil
seal flush with the outer edpge of the 0il seal opening. Both seals must
he nstalled with the open side of ihe seal facing inward.

ASSEMBLY TORQUES. - As 1 general mle, tighten bolis or nuts se-

curely, using reasonable force only, and
using a wrench of normal length. The assembly tergues shown in tzble
¥ will assure proper tightness without danger of stripping threads.

MAINTENANCE
TABLE V - ASSEMBLY TORQUES {PODUND FEET}
Rear Bearing Plate - | ‘Intake Manifold Serews 25

Place Bolts (No Locks)  45-50{ Exhaust Manifold Screws 2?
Nuts [Earlier Mpdels! 18-20§ Generator Adapter Screws 2D

Connecting Rod ~ (il Base Screws 43
Place Bolts (No Locks)  40-45] Fuel Pump Mounting Screws15
Screws [With Locks) 27-30} Timing Gear Cover Serews 15

Cylinder Head Screws 40-451 Armature Mounting Serews 10

Crank Pilot Serew 43-48| 01l Pump Mounting Serews 7

Cvylinder Base Nuts 58-621 Spark Plugs 25

Plywheel Mounting Screw  35-40

TARLE OF CLEARANCES. - The clearances given in tahle V1 are:

factory standards. A comparison beh
the standard clearances shown, and clearances as deiermined durir
repair operations will usuzlly indicate which parts should be Taplac
wilh new ones. As a general rule, whea the rlearance exceeds by !
the maximurm factory limit {or nearly s0), the worn parts should be
placed with new ones. For example, if connecting rod bearing clea
is .0045" or more (factory maximum clearance . 003"), new conne
rod bearings should be installed. For those clearances which are s
jusiable, kesp the clearances witlin the factory tolerance.

TABLE VI - TABLE OF CLEARANCES {IN INCHES)

MINIMUM MAXTM
Valve tappet {Cold) .012 .012
Valve stem in guide - Intake .0015 003
Valve stem in guide - Frhaust . 003 . 004!
Valve sect width 3/84 5/64
Crankshaft main bearing - Aluminnme L0036 .04
Cranikshaft mzain bearing - "Bronze™ faced . 0019 05
{ranksheft endplay - Alominem bearing . (18 - 0z0
Crankshaft endplay - '"Bronze™ faced bearing . 008 -012
Camshaft bearing .001 JDa3
Connezting rod bearing .60l 003
Connecting rod endplay 002 .011
Timing gear backlash .00l D06
0il pump gear backlash .03 .05
. Piston to cylinder (20V to pin) . 0045 .006
Piston pin in piston (tep~in fit) . 0000 ,0DD!
Pizioz pin 1o connecting rod L2002 oo
Compression ring gap, Top L0013 .025
Compression ring gap, 2nd .13 .026
Oil ring gap _ .013 025
Mapneto breaker points gap 20
Spark piog gap (Gasoline Fuel) 025 ‘
Spark Plug gap {Gas Fuel} 13 £+ .01e
{rankshaft main bearing journal - Std size 3.749% 2,750
Crankshafi rod begring journzl - 8td size  2.3745 . 2.37%
Cylinder Bore - Standard size 4, 000 4.041
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GENERATOR

GENERATL. - The generator normally requires litile mainienance other
than the regular PERIODIC SERVICE operations, which
should never be neglected, Some genevator tests are simple to per-
form, do not require major disassgembly, and require cnly a contimity
type test lamp set, Other tests require special equipment and exton-
sive disassembly of the generator. Partial disassembly, and removal
of the pemerator is necessary in oxder to make certain engine repairs.

GENERATOR REMOV AL, - Teo disassembile the generator ot removal,

first remove the brush springs and brushes.

Discomneet field cail and other Jead wires which connect to the brusk
Tig, 1o permit removal of the end bell and brush rig as an assembly.
Be sure 10 tag each wire and its contection point ag it is disconnected,
to asswre correct Teconnection.

After removing the end bell mwounting serews, carefully tap the end
bell straight backward until it becomes free of the armatore hearing.
Flace blocking wnder the rear of the engine, remove the serews which
attach the generator frame to the engine rear, aad carefully puil the
frame pssembly straight back over the armatnre. Use care nol to
allow the frame to drag or cateh on the armature laminations,

To remove the armature, carefully block up the armature and re-
move the screws mounting ite drive dise to the eagine fiywheel, Slide
the armatore away from the engine.

COMMUITATOR AND COLLECTOR RINGS, - The micz insulation he-

tween the commutator
bars, or segments, was originally undercut to a depth of 1/32 inch be-
low the commutator surface. After a long period of service, the sor~
face of the commutator may become worn down level with the mica.
This condition would cause noisy brushes, sparking of ihe brushes,
and pitting of the commutator. The mica should again be undereut to
1/32 inch depth, Remove the brush sprirgs and pull all the brushes
out of their guides. After tapging any leads diseonnected {io assure
correct reconnection) remove the end bell. With a mica mdercutting
tool, or an improvised tool fashioned from a hack saw blade (Fig. 29),
carefully cut the mica between all of the commutator bars down tu .
the 1/32 inch depth, Use care to avoid scratching the surface, Re-
move any burrs which may be formed along the edges of fthe bars, and
clean all spaces between bars completely free of aay metallic particles,
Fig. 0. :
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HACK SAW

BLADE f

WOODEN HANDLE BLADE

TELTH POINT GRIND BLADE T2

_.-f',, n HAYTD  BAYTO
TOWARD HANDLE  WrpTer OF MICA ‘-ﬂ

Fig. 29 Mica Undercutting Tool

I some unesual operating com-
dition should cause the surface

of the commutator or collector
rings to become grooved, oulof
round, pitted, or rough, it will
be neteasary to remove the arm-
atore and turn the damaged com-
mator or collector rings in a
laihe, Lo "true” the surface.
Before pentering the armature

in the lathe, remove the ball
bearing to preveni getling any
dirt into . After turning
smocth, be sure to nandercut o o
the commutator mica as pra- Fig. 30 Underoutting Mica
viously described , When the armature is reinstalied, reduce the
run-out at the bearing end as much as possible beiore installing the
end bell.

BRUBH RIG. - Ik is unnecessary to loosen or remove the brush rig
Irom the end bell for average generator servicing,

However, i the brush rig has been loosened or removed for any rea-

son, the brush rig :must ba returned to ite exact original position.

. This ariginal position was marked ai the factory in the test run and

must be maintained as long abB the original brush rig and armstwre
are coptinued in service. The position can bhe identified by a mark
acrosd the cuter edge of the brush rig supporting ring, which mark
must align with the marked support in the 2nd beil (Fig. 158), Im-
proper positioning of the brush rig will cause excessive arcing of the
brushes, burning of the commutator, Iow generator cutput, and possi
serious damage to the generator windings from over-heating.
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GENERATOR WINDINGS TEST PROCEDURE

Svme generztor tests do not Tegrire complete disassembly of the gen-
#rator, and can be performed with the uee of a continuity type iest
larm set. Other tests require extensive generator disassembly and
the nse of an armature growier or other aguipment usually found only
in an elsctrical repair shop,

KWOTE:

Individual coils of the field coil set can be installed.
Full instructions for instaliation are nelnded with
Tepiacement coile, and must be carefully followed,
Proper insiallation of individual coils ¢an besl be
done by & gualified serviee shop,

It is geldom practicatile to make internsl repairs of generator wind.
ings. However, zn external lead wire c2a be repaired zs necessary,

FIELD COIL TESTS

To test the field coils {or an open circuit or a grounded circudt, use a
test lamp set, A¢ each lead wire is disconnected, tag it and 38 con-
nection point, to assure correct reconnection,

¥ the plant 18 an eleciric cranking model which uses the generator as
& eranking meotor, the field coils are wound with two separate wind-
inga to each eoil. The series (cranking} winding ls of very heavy wire
and g leads, marked 81 and ¥, are easily identified. The shunt
field lendg are marked F- and F4. Temporarily connect the two ¥ +
leade together, for test purpeses. Manual cranking models bhave only
the F- and ¥+ shunt field ieads.

OPEHR CIRCTUIT TEST, - To test for an open circult, conneet one fest

iamp jead to the F4.coil termincls, and the
other fest lamp lead to the ¥ - coil lead, ¥ the test lamp falls to
Heht, an open ciranit I the shunt winding is indicated. Repeat the
test, between the S1 and ¥ + ierminals. M the test lamp fails to light
an open circnit in the eravking winding i indicaled,

I an indieated open eirenit can not be isolated in an external iead, or
in a loose terminal, 2 more thorough test of ndividuzl coils will he
necessary. Consult a qualified service shop.

MAINTENANGE

GROUNDED CIRCUIT TEST. - To test the fleid windings for a grow

ed circuit, connect one test lamp L)
t0 a bare metal part of the genarator frame. Connect the pther tes
lezd to the coil terminals ¥4 . X the test larop lights, 2 grounded ¢
cuit is indicated. ¥ inspection locates the ground in an external leg
repair a8 negessary, To locate a grounded coil, remcve the screw
mounting one of the pole shoes to the generafor frame., Push the po
shoe and cril away from contact with the frame. ¥ the ground is th
eliminated (test light goes out}, {he ground has been isolated at the
loosened coil. Repeat as necessary until the grounded coil is locat
Usually, the grounded point of the coil can he easily identified and £
insulation repaired at the point of damage.

SHORT CIRCUIT TEST. - A short circuwit test requires the use of
special equipment and testing of individu:
ceils, A gensitive ohmmeter can be used to test the resistance of
each coll winding. If one coil winding shows an ohmmeter reading ¢
more than 10% LESS than the average reading of the other three col
that coil i% short eireulted, On electric cranking models, care mn:
be taken not to confuse the cranking winding with the shunt winding,

ARMATURE TESTS

The armature is wound with two separate windings, de and gc. The
winding produces direct current for exciting the field, and for char;
ing the starting batteries on the electric cranking models. The ac
winding produces the alternating current outpot of the generator. R
plzce a defective armature with a new ane,

GROUNDED CIRCUIT TEST, - Use a test lamp set to test both arm;

ture windings for a grouwnded cirpuit
Connect one test lavap lead to a bare metal point on the armaiure b
Contact the other test iead to the pommutator surface. I the test ke
glows, the de portion of the armature is grounded. Hepeat the test,
contacting the collector rings, I the test lamp glows, the ac portio
of the armature is grounded. Replace z prounded armature withar
one,

AC WINDING, OPEN CIRCUIT TEST. - Use a test lamp set tc iest
the g¢ winding for an open

cirenit. If the generater is the 120/240 volt, single phase mods] th
are TWO ac windings. Contact the test larp leads to thé two coliee
Tinge nezrest the ball bearing, H the test lamp fails to light, an op
circuoit in that winding is indicated. Repeat the test in the same ma
ner, comtacting the two collector ringe nearest the commutalor, I
the test is made between the two middle collector rings, the test la:
should not glow - if it does, a short circuit between the two winding:
is indicated.
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If the penerator is a 3 phase, 3 wire model, contact one test lead to khe

c¢oliector ring nearest the commutator (no winding ts connected to the
ring next to the bearing). Contact the other test lead to the n=xt two

collector rings, in turn. I the test lamp fails to light on either test,
an open circuit is indicated.

¥ the generator is & 3 phase, 4 wire model, contact cne test lead to
the coliector ring neprest the bearing. Contact the second test lead
to each of the next 3 collector rings, I turn., ¥ the test lamp fails to
light on any of the 3 tests, an open circuit is ndicated,

AC WINDING, SHORT CIRCUIT TEST. - An armature growler is re-

quired for making an ac
winding short cireuit test. Follow the test procedure recommended
by the growler mamslacinrer

DC WINDING, OPEN OR SHORT CIRCTIT TEST. - An armature

growler i5 re-
quired to make 2 satisfactory test, Follow the test procedure re-
commended by the growler manufacturer,

SHORT BETWEEN AC AND DO WINDINGS. - Place one {8zt prod on

the commetalor, and the
eecond test prod on one of the slip rings. If the test light glows, 2
short cireuit between the ae and de windings is indicated.

CONTROL BOX EQUIPMENT

The control box equipment reguires ne maintenance other than keep-
ing it dry, free of dust, and all comnections electrically tight. I

any of the control box eguipment fails tc function properly, replace
the defeetive part with a corresponding new part. Repairs or adjost-
ments on such parts are seldom practicable.

Always diaconnect the atarting battery before working on any comtrol
box equipment. Tag or otherwise mark each lead and its connection
point before disconnecting it, to assure correct reconnestion. Check
carefully Tor loose or braken connections, or for damaged insulation.

SYMPTOM

POSSIBLE CAUSE

REMEDY

ENGINE CRANKS TOQC STIFFLY

Too heavy ol In crarkcase,

Engine stuck.

Drain. Refill with Iight oil,
See PREPARATION,

Disassemble and repair,

ENGIKE CRANKS TOC SLOWLY WHEN CRANEED ELECTRICALL

Tischarzged or defective battery.
Looss connections.

Corroded battery terminals.

Brushes worn exeessively or
making poor coatact.

Short ¢circuit in generator load
circuif,

Dirty or corroded points in start
sclenoid switeh,

Recharge or replace,
Tighten lopse connections,

Clean corroded terminals, He-
place cable if necessary,

Replace brushes or ¢lean tom-
mutator.

R'apair or replace parts neces-
sary. Discomnect load,

Replace switeh.

ENGINE WILL NOT START WEEN CRANKED

Faulty ignition.

Lack cf fuel or fauliy carburetion.

Cylinderag ficoded.

Poor fuel. .

Faor compression,

Wrong ignition timing.

Clean, adjust, or replace brea
points, spark plugs, condense:
etc,, or retime ignition.

Refill the tank. Check the fuel
system. Cisan, adjusi, or re-
place parts nscesgary,

Ground spark plug cables,
Crank engine with spark plugs
mGved.

Drain. Refill wih pood {uel,

Tighten evlinder heads and spa
plugs. H still not corrected,
grind the valves, Replace pistc
rings i necg¢sgary.

Reesef braaker poinls or retime
ignition, See IGNITION TIMINC

ENGINE RUNS BUT VOLTAGE DOTS NQT BUILD UP

Poor brush contact,-

See that brushes seat wellon ¢
mutator and goliector rings, a
free in holders, are not worn
shorter thar 1/2 inch, and zaw
good spring tension.
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SYMPTOM

POSSIBLE CAUEE

REMEDY

ENGINE RUNS BUT VOLTAGE DGOES NQT BRILD UP

Open cirenit, short eivenit, or

greund in generator,

Refer to the GENERATOR sec-
tion of Maintenance.

VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING

Speed too low.

Poor commutation or brush
contact,

Loose connections.
Fluetuating load,

Adjust governor to correel spged,

Refinish commatator or undercut
mita if necessary., See that
brushes seat well on commutator
and collecior rings, are free in
holders, zre aot worn shorter
then 1/2 inch, and have good
spring tengion.

Tighten connections,

Ceorrect any abnormal load eon-
dition causing frouble,

GENERATOR OVERHBEATING

Bhort in load circuit.
Generator overinaded.
Improper bruash rig position,

Correct short circmt,
Reduce the load,

Refer to the GENERATOR secticn
of MAINTENANCE - See Brush
Rig.

ENGINE OVERHEATING

Improper ubrication.
Poor ventilation.

Dirty or oily cooling suriaces.
Retarded ignition timing.
Generator gvericaded.

See Low O1i Pressure,

Provide ample ventiiation at a1}
times,

Keep the engine clean.
Retime igniticn.
Reduce load.

VOLTAGE DROPE UNDER REAVY LOAD

Engine lacks power.

Poor compression,

See remedies ender "Engine Mis-
fires at Heavy Load",

Tighten eylinder heads and spark
plugs. I still nof corrected,
grind the valves. Replace plston
rings i necessary.

SERVICE DIAGNOEIS

SYMP'TOM

POSBIELE CAUSE

REMEDY

VOLTAGE DROPS UNDER HEAVY LOAD (CONT.)

Fanlty carburetion,

Dirty carbnretor air cleaner,
Choke pariialiv closed.

Carbon in cylinders or in
carburetor venturi.

Restricted exhaust line.
Improper govermwr adjustment,

Check the fuel system, Clear,
adjust or repair as needed,

Clean and Service.

Choke piate must be wide apel
at operating temperature.

Remove carbon.

Clean or increase the size.
Refer to ADJUSTMENTS.

ENGINE MISFIRES AT LIGET LOAD

Carbursior idle jet clogeed or
Imiproperly adjusted,
Spark plug gaps too narrow.

Intske zir ieak,

Faulty imnition.

Clean or adjust,

Adjust to correct gap - . 025"
{. 018" for gas operation),

Tighten manifeld and carbure-
tor mounting screws. Replace
gaskets if necessary.

Clean, adjust, or repiace brea
er points, spark plugs, conde:
ser, ete.

ENGINE MISFIRES AT BEAVY LGAD

Defective spark plug.
Faulty ipnition,

Clogged carburetor,

Clogged fuel screen.
Defective spark plug cable.

EReplace,

Clean, adjust, or replace bre:
er points, spark plugs, conder
sers, ete. ar retime igniticn,

Clean carburetor,

Ciean.
Replace.

ENGINE MISFIRES AT ALL LOADS

Fouled spark piug. .
Defective or wrong spark pleg,
Leaking valves,

Clean and adjust.
Replace.
See VALVE SERVICE.
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SERVICE DIAGNOSIS £

SYMPTOM
POSSIBLE CAUSE REMEDY

ENGINE MISFIRES AT ALL LOADS

Broken valve spring, Feplace,

Defective or improperly adjusted Adjust or replace bregier poinis.

bregker points.

LOW QIL PRESSURE
Drain, refili with proper oil.
Drain, ‘refill with proper oil.

Qil too light,
Oil badly diloeted.

0il too low, Add oit,

Qil relief valve not seating, Remuve and clean, or replace,
Badly worn bearings. Replace,

Shidge on oil sereen. Remave and <¢lean.

Eadly worn oil pump, . Replace,

Defective oil pressure gauge. Replace,

HIGH OIL PRESSURE
O] too heavy. Drain, refill with proger oil.
Clogged oil passage. Clean all lines and passages.
Qil reiief valve stuck, Remove and clean,

Defective 0il pressure gauge. Renlace.

FNGINE BACKFIRES
Lean fuel mixtera, Ciean carburetor. Adjust jets,
Clogged fuel filter. Clean,

Air leak at intake manifold
or carburetor flange.

Poor fnel,

Tighten moaunting screws, Re-
place gaskets if necessary.

Refill with good, fresh fuel.
See PREPARATION,

Reeet breaker poinls or retirme
ignition,

Spark ndvanced too far.

Intake valve leaking. Regeat or replace,

EYMPTOM

POSEIBLE CAUSE

REMEDY

EXCESSIVE CIL CONSUMPTION, LIGHET BLUE EXHAUST

Poor eompreseion, Usually due
to worn pistons, rings, ar oyl
inders,

0il tou light or diloted,
Too lerge bearing clearance,

Engine misfiras.

Faulty ignition,

Too muc]fs oil.

Refinish cylinders. install over.
gize pistons and rings,

Drain. Refill with proper oil.
Replace bearings necessnry.

Refer to "Engine Misfires At
All Loads"

Clean, adjust, or replace breake
points, spark plugs, condenser,
etc., or retime the ipnition,

Drain excess oil.

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUME -
TION, FOULING OF SPARK PLUGS WITH BLACK S00T,
POSSIELE LACK OF POWER UNDER HEAVY LOAD,

Fuel mixture too rich,

Choke not fully open.
Dirty air ¢leaner.

See that choke opena properiy,
Adjust jets properly. Adjust
the float level.

See that choke opens properly.
Ciean and Service.

)

LIGBT POUNDING KNOCK

Looge connecting rod,
Low oil supply,

O badly diluted..
Low oi] pressure,

Replace rod bearings.
Add oil. Change # necessary.

Drain. Refill with proper oil.

See Low OIl Pressure for rem-
edies,

ENGINE STOPS UNEXPECTEDLY

Empty {uel tank,
Defective ignition system.

Fuel puep failure.

Refill,

Cheek the ignition system. Re--
pair or repiace 38 needed, See
that the STOP ntion lead is not
grounded.

.-

Repair or replace.
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STMPTOM
POSSIBLE CAUSE REMEDY

DULL METALLIC THUD, IF ROT BAD, MAY DISAFFEAR
ATTER FEW MINUTES OPERATIOR, IF BAD, INCREASES
WITH LOAD,

Loose erankshalt bearing. Replace, unless one of the next

twe remedics permanently cor-
rects the trouble,

SHARP METALLIC TEUD, ESPECIALLY WHEN COLD ENGINE
FIRST STAHTED.

1ow oil supply. Add oil, Change i necessary.
0il badly diluted, Drain, Refill with proper oil.

PINGING SOUND WHEN ENGINE 1S SUDDENLY OR EEAVILY
LOADED,
Remove the carbon,

Reset hreaker points or retime
igmition,
Install correct spark plugs,

Carbon in eylinders.
Spark advanced too far.

Wrong spark plngs.
Spark plugs burned or carboned, Clean. Instzll new plugs if nac-
BSBATY.

Valves hot, Adjust tappet clearance. Bee
YALVE SERVICE.

Use good, fresh fucl. See
PREPARATICN,

Clean fuel system. Adjust car-
burstor jets properly.
TAPPING SOUND

Valve clearance too great. Adjust to proper ciearance. Seg
VALVE TAPPETE.

Broken valve spring. Install new spring.
HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER LOAD

Lowge piston. H noise i only slight and dis~
appears when engine warms up,
no immediate attention needed.

Fual stale or low dotane.

Lean fuel mixture.

Otherwise replace parts nesesgary,

SEARP CLICK WHEN CRANKING ENGINE

Magneto impulse coupling, Normzl condition - should stop as

Boon 28 engine gtarta.,

SERVICE DIAGNOSIS {

SYMPTOM
POSBIBLE CAUSE REMEDY

VOLTAGE LOW AT FAR END OF LINE BUT NORMAIL NEAR
PLANT

Too small line wire used for Instal} larger or extra wires o
inad and distance. reduce load.

MOTORS RUN TOOC SLOWLY AND CVERHEAT AT FAR END OF
LINE BUT OK NEAR THE PLANT

Too small line wive used for Instzll larger or extra wires o
load and distance. reduce load.

NQISY BRUSHES
Higk micz between bars of Undercut mica.

commutator.

- EXCESSIVE ARCING OF BRUSHES
Rough commutator or Tings. Thirn down.
{rivty commutator or riogs. Clean. *

Brushes nat seating properly. Sand to 2 good seat or reduce

load until worn in.
Open cirenit in armature. Inatall a new armature.
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