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GENERAL INFORMATION

THE PURPOSE OF THIS BOOXK. This instruction book is furnished so that
the operator may learn of the characteristics of the plant. A thorough study
of the book will help the operator to keep the plant in good operating con-
dition so that it will give efficient service, An understanding of the plant will
also assist the operator in determining the cause of trouble if it occurs,

KEEP THIS BOOK HANDY. Such simple mistakes as the use of improper
oil, improper fuel, or the neglect of routine servicing may result in failure of
the plant at a time when it is urgently needed. It is suggested that this book
be kept near the plant so that it may be referred to when necessary,

SERVICE. If trouble occurs and the operator is unable to determine the cause
after a thorough study of this book, or if he is unable to determine what repair
parts are required, needed information will be furnished upon request. When

-“asking for information, be sure to state the Model, Serial, and Generator num-

bers of the plant, This information is absolutely necessary and may be obtained
from name plates on the plant. Give all other available details.

MANUFACTURER’S WARRANTY

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

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

This warranty does not include or cover standard accessories used,
such as carburetors, magnetos, fuel pufnps, etc., made by other manu-
facturers. Such accessories have separate warrantles made by the re-
spective manufacturers. Repaxr or exchange of such accessones will be
made by us on the basis of such warranties.

Thls warranty is in lieu of all other warrantles expressed or implied.

_ IMPORTANT--RETURN WARRANTY CARD ATTACHED TO PLANT.
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PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

‘The engine of your generating plant makes ag many revolutions in one hour,

as the average automobile engine does when the car travels a distance of
Al mzles.

lOO rurming hours time on a generatxng ‘plant engine is eguivalent in total
RPM*s to approximately 4100 running miles on an automoblie.

However, do not conclude that the wear on the generating plant engine and
the wear on the sutomobile engine would be the samé. The generating plant
engine is built much more ruggedly, (having larger main bearings, bigger
01l capscity and has a heavier crankshaft proportionately per horsepower)
than most automobile engines. Given the proper care and periodic servicing
the generating plant engine will continue to give many more hours of effi-
cient service than an sutomobile engine will after having been run the
equivalent mmber of running miles. .

Compare the running time of your genersting plant engine with the number of
miles traveled by an automobile. The oll in an auio is checked every one

"~ or two hundred miles {3 to 5 hrs. running time) andl changed every 1000 to

1500 miles {28 to 42 hrs.) Wheress in & generating plant or stationary
power engine, the oil should be checked every 6 to 8 rurming hours (250 to
350 miles) and changed every 50 to 100 operating hours (2000 to 4000 miles)
depending on operating conditions.

About every 5,000 to 10,000 miles (120 to 250 hours), services have to be
performed on an auto, such 2s 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 &n auto is equivalent to about 250 run-
ning hours on your plant engine.

To arrive at an approximate figure of compsrative generating plant running

hours as against automobile engine running mileg, multiply the total number
of running hours by 41 to flnd the equivalent of running miles on an auto-

mobile. -

Your generating plant engine cen “take it" and will give many hours of effl-
clent performance provided it is serviced regularly.

Below 15 a chart showing the comparison between a generating plant engine

- running hours and an aatomoblle running miles.

GENERATING PLANT  AUTOMOBILE GENERATING PLANT AUTOMOBILE
RUNNING HOURS RUNNING MILES RUNNING HOURS RUNNING MILES
1 Hr. 1 Miles . - - K 30 Hrs. 1,230 Miles
DAILY 4 Hrs. 164 " MONTHLY 120 @ 17 920
AVERAGE ] 6 246 " Il AVERAGE }: 180 n 7,380 "
w 8 ] B 32/8 B 240 ® - 9’81&0 n
7 n 287 " 365 ] 1 L;. s 9 6 5 "
 WEEKLY J28 v 1,148 LU YEARLY } 1,460 59 ’860 n
AVERAGE Y 42 ¢ 1,722 = AVERAGE | 2,190 89,790 n
56 n 2’296 [] 2,920 119 ,?20 1]

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



'DESCRIPTION

This manual applies to the 5000 watt, alternating current, electric gen-

" erating plants. This manual algo applies to the 6000 watt, direct cur- -

rent, electric generating plants, when it is used in conjunction with
the supplement beginning on page 67.

One copy of this manual is supplied with each plant of the bagic models
listed in the General Data below, and with special models which differ
slightly from these buskc models.

Each plant is test run and carefully checked under various electrical

loads before leaving the factory to assure that it is in good condition

and will produce its rated output. Before putting the plant into oper-

ation, carefully inspect for any damage which may have occured during

ghipment. Damaged parts sust be repaired or replaced. Read this manuel
thoroughly to become familiar with the details of installation and oper-

ation of this plant. :

GENERAL DATA

US.MEASURE

CAPACITY IN QUARTS | 4 PART
OUTPUT | OUTPUT COOLING | FUEL |CRANK-| = REF.
WATTS | VOLTS ' | CYCLES | PHASE | WIRES | SYSTEM |TANK|CASE SYMBOL
5000 | 115 60 1 2 1L | 24| %3 Iy }
5000 | 115/230| 60 1 | 3 | 2|3 B ?
5000 | 120-208 | .60 3 4 1 2 | 3 ¢
5000 | 230 60 3 3 .1 | 2|3 D
6000 | 115 DIRECT CURRENT 1 | 24| E
6000 | 230 DIRECT CURRENT 1 | 24 | *3 F

# Plus 1 quart for the oil filter,

+ The Parts Ref. Symbols 4, B, C, D, E & ¥ indicate which colum to
use in the Parts List where more than 1 column is used. Compare the
data on the plant nameplate with the data in the sbove table. Select
the corresponding Ref. Symbol and use that column in the Generator

and Control Panel Groups of the Parts List. Unless otherwise speci-~
fied in the description of the part, engine parts are the same for all
plants to which this manual applies.

When ordering Generator Group parts for a 50 ecycle plant, order by de-
seription as given in the parts 1ist, giving the plant model, spec.,
serial, and generator data numbers. See page 39 for further Instruc-
tions for Ordering Repair Parts:’ , '



" DESCRIPTION

ENGINE
A Continental Red Seal engine, spec. No. Y91-273 or Y91-264 powers the
plant. The engine is a 4 cylinder, L head, 4 stroke cycle, water cooled
internal combustion type. The cylinder bore is 2-7/8%, the piston
stroke 3-1/2", compression ratio 6.1 to 1, and the maximum horsepower at
1800 r.p.m. is 23. The engine speed is controlled by a centrifugal fly-
welght type, gear driven governor. 12 volt starting and ignition cur-
rent is furnished by two 6 volt batteries connected in series. Charging
current for the batteries is furnished by the generator. Full length
water jackets surround the cylinders and valve seats. Circulation of
the engine coolant 1s maintained by a belt driven, ball bearing pump,
and the coolant temperature is thermostat controlled. The cooling sys- .
tem capacity is 11 quarts, U. S. Measure. A pusher type fan forces
cooling air out through the front of the radiator. A high water tem-
perature cut-off switch stops the engine if the coolant temperature
reaches a dangerously high point. A gear type oil pump supplies pres- <
sure lubrication to main, camshaft and connecting rod bearings. The
crankcase oll capacity, including the oil filter, is /4 quarts, U, S.
Measure. A fuel pump provides for connection to any appropriate gaso-
line fuel supply tank. Some model plants are equipped with a 6 gallon
fuel tank mounted inside the plant housing. Other special model plants
are equipped to burn gaseous fuel.

GENERATOR

The generator is air cooled, has four stationary poles, and a revolving
armature. The generator is directly coupled to the engine, with the
armature turning at crankshaft speed. A series winding i: used for
electrically cranking the engine. The generator is self excited, gen-
erating both AC and DC. The direct current is used for exciting the
field and charging the batteries.

An extremely large commutator and slip rings are mounted at the ball
bearing end of the armature. The inner end of the armature is sup-
ported by the rear main engine bearing. - All generator windings are
thoroughly impregnated with insulating varnish and baked, to minimize
the possibility of internal short circuits.

Voltage and frequency are proportional to engine speed, which is regu~

lated by the engine governor. Speed is approximately 1800 r.p.m. for

60 cycle plants, and approximately 1500 r.p.m. for 50 cycle plants.

The generator design assures close voltage regulation between full load =
and no load conditions. ‘ :

CONTROLS

The plant conbtrols include an electric choke, a start-stop switch, an
ignition switch, and other relays and regulators necessary to the pro-
per operation of the plant. Remote control switches, automatic controls,
or line transfers may be connected to the plant. Some plants are
equipped with an electriecal meter panel.

ACCESSORIES

- Accessories supplied with a standard housed plant include a hand crank,
batteries, battery hydrometer, breaker point wrench, a remote start-
stop switeh, a jar of ball bearing grease, and instruction mamusls.

2
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INSTALLATION

IMPORTANCE .OF PROPER INSTALLATION.- Proper installation is essential
to satisfactory and dependable performance. Location and ventilation
‘are important factors to consider in installation.

LOCATION.- The plant should be centrally located in relation to the
electrical load. If practicable, install the plant in a building or
covered vehicle for protection from extremes in weather conditions.

CAUTION

Exhaust gases are deadly poisonous and must be piped cut-
-deors if the plant is installed indoors. Excessive in-
halation of exhaust gases may cause serious illness or
death. Some engines have a mmall hole in the bottom of
the exhaust manifold, under the exhaust outlet, for mois-
ture to escape. This hole may be plugged if exhaust gas
escape is ebjectionable.

The muffler outlet is threaded for 1-1/4" standard pipe. If necessary
to run an sexhanst line upward from the plant, install a suitable conden-
sation trap at the lowest point in the line and drain it regularly.
Proper shielding must be provided if the exhaust line passes through an
inflammable wall.

If desired, an underground muffler may be constructed. Use a heavy 10
gallon or la.rger tank or drum, welding suitable pipe fittings to the
drum. Use 1-1/4" pipe between the plant muffler and the underground
muffler. Bury the underground muffler in loose gravel, and see thab
the bottom of the drum is perforated to ellow condensation to drain out.
Extend the muffler cutlet at least 24" above ground and fit it with a
pipe gooseneck.

The site should be dry, clean, and well ventilated. Either a damp or
a dusty condition will require more frequent inspection and servicing
of the plant. Allow at least 24" space on all sides for ease in ser-
vicing. '

If the plant is mounted aboard a truck or trailer, see that it is fas-
tened securely when in transit, and that it sets in a level peositien
when operating. Mount:mg holes are 18" apart lengthwise of the plant
and 20-3/4" crosswise of the plant.

VENTILATION.~ Proper cooling depends upon,correct ventilation to dis-
sipate the heat generated by the engine and generator. Separate air
inlet and outlet openings must be prov:l.ded if the plant is mounted in -
a small room or tompartment.

FUBL SUPPLY, GASOLINE.~ The fuel pump inlet has 1/8" pipe threads, inte
which a fltting for 1/4" flared tubing is installed. Be sure any fit-
ting substituted has 1/8" male pipe threads, to fit the fuel pump inlet.
Any tenk used must be not more than 8 ft. belmv the fuel pump. Connec-
tions must be air tight to pemmit the fuel to resach the fuel pump.
Observe lacal i‘ire code speelflcutiona in making the 1nstalla’c,10n.

NATURAL GAS OR VAPOR FUEL.- Sgme special model plants are equipped to

. burn LPG or natural gas fuel. Any applicable gas codes must be complied
with when connecting the plant te a source of gas fuel. In some local-
ities, presence of i‘eren,gn matter in the gas supply may require instal-
lation of a fuel filter in the fuel supply J.me. The fuel inlet is
threaded for 3/4" pipe.



INSTALLATION

NOTE

On natursl gas installations the atmospheric regulator

on the plent is designed to operate on a line pressure
not to exceed 4.6 ounces. If the line pressure excesds
4.6 ounces pressure, it will be necessary to install a
primary regulator in the line to reduce the pressure be—
fore it enters the atmospheric regulator.

BATTERIES.- Two 6-volt batteries are connected in series by a short
jumper csble. QConnect the cable which is attached to the start solenoid
switch to the remaining positive (+ ) post of the two batteries. Connect
the cable which is grounded on the cylinder head to the remaining nega-
tive post. If the plant was boxed for export shipment, service the
batteries as directed on the tags attached to the batteries,

CONNECTING THE LOAD WIRES,~ The AC output terminals are located bshind
the control panel, on the fuel tank support . Run the load wires through
the hole in the rear panel, connecting them to the solderless connectors
on the output termminals, Be sure to use the proper size insulated wire,
taking into consideration the distance between the plant and the load,
and the type of load. Consult a competent electricisn, and observe
applicable electrical codes in making the installation., See that the
main line is protected by a fused main switch or a circuit breaker be-
tween the load and the generator. Refer to the plant wiring diagram,
and follow the applicable directions given below for connecting the

load wires.

115 VOLT, SINGLE PHASE, 2 WIRE PLANT

Connect the white or grounded load wire to the grounded plant terminal.
Connect the other {black) load wire to the insulated plant terminal.,

If the control panel has a receptacle 2 load not to exceed 15 amps may
be connected to each outlet.

115/230 VOLT, SINGLE PHASE WIRE PLANT

The center terminal is grounded. For 115 volt current, connect the white
or grounded load wire to the center terminal and the other load wire to
either of the two cutside terminals, A or B, 2500 watis are available on
each 115 volt circuit, ground to 4, and ground to B, For 230 volt cur-
rent, connect the load wires to the two outside insulated terminals, A
and B leaving the center terminal unused, If the control panel has a
reeeptacle a load not to exceed 15 amps, 115 volis may be connected to
each outlet.

F 1

; 230V. e
- 115V — -t | |5

®
 -|| (%)
©;



INSTALLATION

120 VOLT, SINGLE PHASE/208 VOLT, THREE PHASE - J WIRE PLANT

The terminal farthest from the generator is grounded. For 120 volt,
single phase current connect the grounded load wire to the grounded
terminal and the other load wire to any one of the other three insulated
terninals, 4, B, or Cs For 208 volt, 3 phase current, connect a load
wire to each of the three insulated termihals A, B, and C, leaving the
grounded terminal unused. Reversing the connections between any two in-
sulated terminals will reverse the direction of rotation of three phase
motors., Use a phase sequence indicator to assure in-phase connection.

For 208 volt, single phase current, connect one of the two load wires

to each of any two insulated terminals. 1666 watts are available on
each single phase circult, ‘

ot ——————r———— 208 V.~ | $

e 208V — [ e 208V~ | &

E I20V.~ 16—
120 V.~ |é——n]
120V~ |$ e

NS

GRD)

208V.~-3¢

230 VOLT, THREE PHASE, 3 WIRE PLANT

No terminal is grounded. Reversing the connections between any two-of
terminals 4, B, or C will reverse the direction of rotation of three
phase motors. Use a phase sequence indiecator to ‘assure in-phase con-
nection. 230 volt single phase current may be obtained by connecting
one load wire to each of any two terminals, 1666 watis are available
on each single phase circuit.

230V.-1é -t

ALL HODELS |

One or more remote control switches may be o ected for remote start-
" ing and stopping. ‘ Connect the switch terminsls Nos, 1, 2, snd 3 to the
corresponting terminals, marked REMOTE behind ‘the control pranel, on
the fuel tank support. s Use No. '18 wire +to connect switches up to 250
ft. in distance, No, 16 wire up 'to 500 ft. end No. 14 wire ug to 1000
4. I automatic or llne‘transfer equipment is to be connected follow
the d)rections supplled with the equipment.,
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PREPARATION '

PHREPARATION FOR OPERATION.- Before putting the plant in operatlon, it
must be supplied with fuel, oil, and water (m' antifreezs liquid).
Comply with the following instmc’olons.

LUBRICATION,.~ Refer to Fig. A. Use approximately 3 quarts (U. S.
Measure) of a good quality heavy duty (detergent), type oil to fill the
crankcase- to the high level mark on the bayonet type gauge. Approxi-
mately 1 quart of oil remained in the oil filter when the crankease was
drained.at: the factory. Do not use an oil heavier than SAE number 20
in & plant being put into service the first. time. After the first oil ,
chenge, use an 0il of the proper SAE number as indicated in the follow-
ing table, amcecording to the lowest temperature to which the plant will
be exposed whan not running. Temperatures indicated are for conditlons'
where the plant will be standing idle long enough to cool to the supr-
rounding temperature.

'LOWEST TBAPERATURE . SAE NUMBER OF OIL
1000 F. (36° C. ) 0
JROF.(00C) . 3.

00 Fa ("" 80 c‘) 20

Below 0° F. (-18° C.) . . 50
 see ABNORMAL OPERATING CONDITIONS

The: crankcase oil capaelty is 3 quarba (U. S. Measure), plus approxi—
mately 1 quart used in the operation of the oil filter. When a.new .
oil filter element is installed, it will be found that the element will
absorb appro:d.mately l quart of o:n,l., .

' The use of a hea,vy duty (datergent) ‘bype oil will greatly increase the
life of pistons and rings. If a change to. a heavy duty type oil-is
made after using non-detergent oil in this plant .allow not more “than
one third the usual operating hours between the nex:b two oil changes.
Thereafter change the crankease oil at tha regular periods, as recom~
mended under PERIODIC SERVICE, . . . R N )

o, L

5
b

GAUTION i : H

S »When using . a detergant type 0.11 alwa.ya use oil

<+ . -of the same brand when add:mg o:.l between changes

* When mixed. toget.her, detergent oxls of. different
manufacturers sometimes form chem.cal compounds
'bhat are hamﬁll to intemal engine parts.

Keep tha crankcase Oll level at or near the upper level mark on’ the o:.l
level ‘gauge,. but. et “above 4. If the, crankease is overfilled the con—
necting rods may strike the oily- ca.using impx'oper 1ubricat n, and X
cessive oil consumption. Never allow the oil level to fall below the
low level mark on the oll level gauge.

Remove the air cleaner top and fill the cup to the level indicated with
oil of the same SAE number as that used in the crankecases except as
instructed under ABNORMAL OPERATING CONDITIONS - COLD TEMPERATURES,

n
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PREPARATION

Fill the oil cup on the side of the distributer.

Place a drop of oil on each of the governor to carburetor link ball
Joints. ’

It is unnecessary to lubricate the generator bearing and water pump
until time to do so as noted under PERIODIC SERVICE.

FUEL, GASOLINE.- Use only a good grade, clean, fresh, regular autcmotive
type gasoline of 68 to 74 octane rating. Do not use any highly leaded
premium type of gasoline. The use of any gasoline which has a high lead
" content will necessitate more frequent earbon removal, spark plug, and
valve servieing. However, do not use a low octane gasoline, such as
"stove" gas, as its use will cause excessive detonation er "spark knock",
and damage to engine bearings, valves, rings, ete.

If the plant has the mounted fuel tank, do not fill the tank entirely
full of cold gasoline, as the fuel may expand as the plant warms up,
causing the gasoline to overflow. Observe the usual precautions when
handling gasoline. Do not fill the tank when the plant is running.

On plants equipped with the mounted fuel tank, note that the electric
fuel gauge on the control panel registers the amount of fuel in the tank
only when the plant is running. If it is desired to check the fuel
when the plant is stopped, throw the ignition switch to the HAND START

" position while making the observation. Be sure to return the switch to
* the ELECT. START position. )

If an auxiliary fuel tank is used, connection may be made te the two
way fuel shut-off valve at the bottom of the tank mounted on the plant.

FUEL, NATURAL GAS OR LPG.- Make sure that fuel supply lines (and tanks,
if used) have been properly installed and connected.

RADIATOR.- The capacity of the cooling system is approximately 11 quarts

(U. S. Measure). See that the radiator and cylinder bloek drain cocks

are closed. Fill the radiator with clean, alkali-free water such as

clean rainwater. The use of a rust and scale inhibitor is recommended.

If the plant will be exposed to freezing temperatures, use a standard

anti-freeze in the proper proportion. To avoid loss of anti-freeze .
through the overflow pipe due to expansion, fill only to approximately .
2 inches below the bottom of the filler neck. Check the cooling system )
to see that there are no leaks.

If the foregoing instructions have been carefully complied with, the -
plant should be ready for operation. However, before starting the plant,

carefully study the paragraphs under the headings OPERATION and ABNORMAL

OPERATING CONDITION immediately following.

T




OPERATION o . o

" PRELIMINARY.~ Be sure that the plant has been properly installed and
prepared for operation before starting it. Tumm on the fuel supply and
check for leaks, carreet:mg any that may be found. See that the circuit
bresker handle is in the OFF position, so that no load is connected.

CAUTION

If the preparation has been made for extreemely cold
weather, using diluted No. 1OW oil, the initial fill-
ing of the crankease with diluted oil should have
been left to be done immediately before starting the
plant. Be sure the crankcase is filled with the pro-
per oil te the high level mark on the bayonst gauge.

01l was sprayed into the cylinders before the plant was shipped, and
it may be necessary to remove and clean the spark plugs in gascline
before the engine will start the first time. Dry the plugs before re-
installing them. :

STARTING THE PLANT ELECTRICALLY.- See that the ignition switch is set
at the ELEC. START position. If the plant is to be operated on gas-
oline fuel, press the START button firmly for several seconds to allow
the fuel pump to become full and to pump gasoline into the ecarburetor.
The earburetor is automatically choked, and the engine should start
after a few seconds of cranking. Hold the start button in until the
plant has reached running speed. If it does not start, do not press
the START button continuously, but for periods of not more than five
seconds at a time, with equivalent stops between. If the plant fails
to start after a few attempts, check the fuel and ignition systems and
repeat the procedure after correcting the trouble.

If the plant is equipped for natural or Liguid Petroleum Gas operation,
sse that the arm of the choke control mounted upon the exhaust manifeld
1s locked down so as to make the ehoke inoperative. No choking is nee-
essary when operating on gas, and the carburetor choke valve should be
wide open. See that the gascline supply is turned off, and that there
is no gasoline in the carburetor bowl. Turn on the fuel supply and press
the START button. The regulator primer button, at the center of the
regulator, may have to be pushed to start the engine the first time. Do
not overprime. Unless the fuel to be used is of approximately the same
BTU rating as that used by the manufacturer (1000 BTU) it will be nec-
essary to reafijust the carburetor gas adjustment valve to insure smooth -
and economical operation. See the section headed ADJUSTMINTS.

STARTING THE PLANT MANUALLY .~ If gasoline fuel is used, use the hand
crank to turn the engine over enough times to £ill the fuel pump and
carburetor. Throw the ignition switch to the HAND START position.

Crank the engine with a quick upward pull. Have some one pull up on-

the automatic choke arm while cranking. Do not spin the crank or press
down on it. If gas fuel is being used, it may be necessary to press the
regulator priming butten, at the oenter of the regulator, to start the
engine the first time. Do not overprime, For manually starting a plant R
equipped for gas fuel the gas should have a BTU rating above 800 BTU.
per cu: ft.. The temperature should be above 300 F. (-10 C.). See th
the automatie choke arm is locked down. After the carburetor gas ad;
ment valve has been properly adjusted, it should be unnecessary te u
the priming button. After the plant starts, be sure to return the ignd
switch to the ELECT. START position. L




OPERATION . -

CAUTION

KEEP THE IGNITION SWITCH AT THE ELECT. START POSITION AT ALL
TIMES EXCEPT WHEN ACTUALLY STARTING THE PLANT MANUALLY. THROW
- THE SWITCH TO THE HAND START POSITION WHILE CRANKING THE PLANT
MANUALLY, BUT RETURN IT T0 THE ELECT. START POSITION AS SOON AS
THE PLANT STARTS. WHILE THIS SWITCH IS AT THE HAND START POSI-
TION THE HIGH WATER TEMPERATURE CUT-OFF SWITCH (AND Low OIL
PRESSURE SWITCH, IF THE PLANT IS S0 EQUIPPED) IS CUT OUT OF THE
CIRCUIT AND THE PLAN‘I‘ IS NOT PROTECTED AGAINST OVERHEATING.
IF THE SWITCH IS LEFT AT THE HAND START POSITION WHEN THE PLANT
IS5 NOT RUNNING, THE BATTERY MAY BECOME DISCHARGED AND THE IGNI- g
TION COIL DAMAGED.

If the plant will start but does not continue to run, when elect.rlcally
crenked, possibly the start button is being released too soon. If not,

try startmg the plant manually. If the plant starts and continues to

run with the ignition switch at the HAND START position, but stops when
thrown to the ELECT., START position, trouble is indicated in one of the
relays, the high water temperature switch, or a loose counection.

CHECKING THE OPFRATION.- After the plant starts, allow the engine to
reach operating temperature. . Check the level of the coolant in the
rediator, as the thermostat may have allowed an air pocket to form, thus
preventing complete filling. Add coolant to bring the level to the pro-
per point, if necessary. The oll pressure should be between 20 and 40
pounds, the coolant temperature approximately 150° to 1800 F. (65° to
829 C. 5 and the battery charge rate between 2 and 7 amperes, depending
upen the charge condition of the batteries.

When the plant is not in operation, the water temperature gauge will
register 2120 F. The fuel gauge, oil pressure gauge, and charge amme-
ter will register zero. If if{ is desired to check the water tempera-
ture or fuel supply when the plant is not running, throw the ignition
switeh to the HAND START position while making the observation. Be sure
to return the switch to the ELECT. START positlon after making the ob-
servation. While the plant is running, the various gauges are automati-
cally in operation when the ignition switch is at the ELECT. START
position.

Connect a load to the plant by throwing the main line switch, or con-
trol panel circhit breaker if the plant is so equipped, to the ON posi-
tion. The no load voltage is approximately 125 volts for the 115 volt
plant, after the plant has resched operating temperature. The full load
voltage is approximately 108 volts, for a 115 volt plant. Voltage will «
be correspondingly higher for plants of other voltages. If the plant

tends to surge, or the voltage tends to fluctuate, it is usually an in-~

dieation the engine needs additional warm-up before connecting a heavy

load. Those plants which are equipped with the electrical meter panel

have a circull breaker which will automatically disconnect the load if

the plant is severely overloaded. If the plant is not equipped with the

circuit breaker, keep the correct size fuse in the load line switch.

Those plants equipped with an output receptacle on the panel will not

register on the meters any load which may be comected to the receptacle.

This receptacle is provided for a trouble light or similar light load up

to 15 amps., 115 volts for each out.let..

1



| »()P‘ERATION ~

Continuous overloading of the generator will cause the generator tem-
perature to rise to & dangerous point and lead to early failure of the
windings. If the main line fuse should blow out or the plant circuit
bresker open, remove the cause of overloading before again connecting
the load to the plant. On the three phase plant, if part of the load
is single phase, the total load on any one "leg" should not exceed one
third the total capacity of the generator: On. the 115/230 volt plant,
divide the load as closely as possible between the two circuits when
using 115 volt current.. Confine the load on each 115 volt circuit fo
not more than 2500 watts.

STOPPING THE PLANT.- Throw the mgin line switch or the plant circult
breaker to the OFF position, to disconnect the load. Press the SIOP
button firmly. The ignition switch must be at the ELECT. START posi-
tion, as pressing the SIOP button will have no effect if the switch is
at the HAND START position. In sn emergeney, if the stop circuit fails
to work, turn off the fuel supply. The plant will stop when the supply
of fuel in the carburetor is exhausted. S

11



ABNORMAL OPERATING CONDITIONS

" LOW TEMPERATURES

Lubricatioh , fuel, and the cooling system require special attention at
temperatures below 32° F. (0° C.).
t

CRANKCASE OIL.- If the plant must be started after standing unused in
temperatures between 320 F, (0° C.) and 0° F. (-18° C.) use a good
quality oil of SAE number 20W in the crankcase. For temperatures below
0° F, (~180 C.) use SAE number 5W oil. The oil should be the detergent,
or heavy duty type.

If number 5W oil is not obtainable, dilute number 10W oil with approxl- *
mately 1 part of kerosene to 4 parts of oil. Thoroughly mix the oil
and kerosene just before pouring into the engine. Immediately start
the plant and run for at least 10 minutes to thoroughly eirculate the
mixture through the engine. Do not put diluted oil into the engine
until ready to start the plant. Mix the oil well just before pouring
it into the engine. Always use a mixture of the same proportions when
adding oil between changes. When using diluted oil, change the oil
every 25 operating hours and check the oil level frequently. Use un-
diluted oil again as soon as temperature conditions pemmit.

CAUTION

[

Always drain the oil only when the engine is warm.
Drain the oil filter when changing to a lighter oil.
Add sufficient oil to compensate for that used to
fill the oil filter. ‘

AIR CLEANER.- If congealed oil or frost formation within the air cleaner
restricts the air flow, remove and clean the air cleaner. Reassemble and
use the air cleaner without oil until conditions permit the use of oill
in the normal manner.

COULING SYSTEM.~ The coolant must be protected if there is any possibil-
ity of its freezing. Use any good antifreeze, in the proportion recom-
.mended by the manufacturer for the lowest temperature to which the plant
will be exposed. The capacity of the cooling system is approximstely
J1 quarts.

If the plant is to be stored in freezing temperatures, without adding .
. anti-freeze solution, be sure to open the cylinder block drain cock to
thoroughly drain all water from the block, after draining the radiator.

If the water temperature gauge shows the engine to be operating too cool,
a portion of the radiator surface may be covered to raise the coolant tem-
perature to normal. Avoid overheating. Set the high water temperature
cut—-off switch to operate at a temperature several degrees below the boil-
ing point of the coolant, taking inte consideration the altitude at which
the plant is operating, and the type of anti~freeze solution used. Check
the antifreeze solution frequently.

3]
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ABNORMAL. OPERATING. CONDITIONS

FUEL, GASOLINE.~ Use. fresh, clean, high test (not highly leaded, pre-
mium5 gasol:me for easy starting in cold weather. Keep the fuel tank
nearly full in order to prevent moisture condensation within the tank,
which can cause  considerable trouble from ice i‘ormatlon in the fuel
system, Do not f£ill the fuel tank. entirely full of gasoline, for .
expansion as the plant warms up may cause it to’ overflow.

FUEL, GAS OR VAPOR.- Some types of-Liquid:Petroleum Gas will not vapor-
ize read:x.ly at low temperatures. Heat exchanger equipment is available,
at extra cost, and-should be installed at. the factor-y if temperature con»
ditions require it. : .

BATTERIES,.- Check the charge cohdition of the batteries frequently, to
be -sure that they ars kept in a fully charged condition, 4 discharged
battery will freeze at approximately 20°F. (-79C.) and be permanently
damaged. A fully charged battsry will not freeze at -909F. (-679C.),

. Run"the plant for at least 20 minutes after adding water to assure
mixing the water with the electmlyte.

HIGH TEMPERATURES

If the plant is to be operated in abnormally high temperatures (above ..
100°F., or 38°C.), provide sufficient air circulation for proper cooling.
Keep .the cooling system clean and free of rust and scale. -See that the -
high water temperasture cut-off’ switch is corractly set, and that the
ignition switch is at the ELECT, START position. Keep the igmition -
timed correctly, Keep the radiator well filled, the fan belt tension . -
properly adjusted, and the c¢rankcase oil level at. but not above, .the. ;
upper level mark on the-oil level gauge, , i

CAUTION

For best cooling effects, keep the door panels in place o
on the plant when it is :Ln operatlon.

Use SAE number 30 oil for temperatures up to lQO°F. (38°C.) and SAE num-~
ber 40 for higher temperatures.. Check the oil.level frequently, and

change the crankcase-oil at least every 50 hours. Keep the electrolyte
level in the battem.es up to nomal. | ' :

DUST AND Dl RT

T kRS

Keep the plant as clean as practicable. Servide the air cleaner as fre-
quently -as conditions. require, Keep the radiztor. fins clean- .:and free of.
cbstruction& Kéep the generator., commutator and slip rings and. brushies.”
clean. See that all brushes ride freely in their holders... Keep, ‘01l a.nd
- gasoline. supplies in air tight containers, . Ingtall a new. 011 filter ele-
ment as often as necessary to keep: the oil. clean. Change the crankcase
oil more frequently if it becomes dlacolored before the normal time has
elapsed between changes. . - ) -
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PERIODIC SERVICE

GENERAL.~ Follow a definite schedule of inspection and servicing to
assure better performance and longer life of the plant st minimum ex~
pense. Service periods cutlined below are for normal service and aver-
age operating conditions. For extreme load conditions, or abnormal
operating conditions, service more frequently. Keep a record of the
hours of operation each day to assure servicing at the proper periods.

DAILY SERVICE

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

FUEL.~ Lf the plant is operated on gasoline fuel, check the fuel gauge
often snough to assure a continuous fuel supply, Do not fill the tank
while the plant is running,

RADIATOR,- Check the level of the coolant and, if necessary, add suffi-
clent liquid to bring the level up to within one or two inches of the
bottam of the filler neck. In freezing weather, if a nonpermanent type
antifreeze is used, check the protective strength of the coolant.,

AIR CLEANER.- Check the oil level in the air eleaner cup and add suf-
ficient oil to bring it to the indicated level. Clean cut and refill
the oil cup if dusty conditions prevail.

CRANKCASE OIL LEVEL,- Check the oil level as indicated on the bayonet
type oll level gauge. Do not allow the engine to operate with the oil
level close to the low level mark on the gauge. Add sufficient oil of
the proper SAE number to bring the level to the upper level mark, but
do not overfill the crankcase. .

CLEANING.- Keep the plant as clean as possible, A clean plant will give
longer and more sastisfactory service,

WEEKLY SERVICE

If the plant is operated more than 50 hours a week,
perform the WEEKLY SERVICE operstions every 50 hours,

CRANKCASE OIL.- Add crankcase oil as necessary, or changs the oil after

50 operating hours. If the plant has been operating with diluted oil, 2
change the oil after 25 hours operation,

GENERAL LUBRICATION.- Put a drop of light 1nbricating‘oil on each of B
the governor to carburetor link bsll joints, and fill the distributor oil =
cup. FPut severzl drops of oll in the il holes at each end of the bat-

tery charging generstor, and in the oll hole at the forward end of the

starting motor of the direct current, battery ignition plant.

AIR CLEANER.- Clean the air cleaner filter element and cup thoroughly in
gasoline or other suitable solvent. Allow to dry, or use compressed air
.to dry. Refill the cup to the indicated level with clean oil of the same
- 84E number as that used in the crankcase, except as noted under ABNORMAL

OPERQTING CONDITIONS,

14 ‘ | ' |



PERIODIC SERVICE

_FAN BELT.- Check the fan belt tension: ' Adjust to permit sbout 3/4"
play when pressure is applied midway between the fan and crankshaft
pulleys. See ADJUSTMENTS section. 'Install a new belt if the old ons
is badly wommn. ; ‘

BAT’I‘E?.IES.— Sea that battery connec‘b:x.ons are clean and tlght, Keep
the elasctrolyte level at the proper level above the plates by adding
only clean water which has been approved for use in battéries. In
freezing weather, run the plant at least 20 minutes ai‘ber adding water,
to mix the water w:n.th the electmlyte.

SPARK PLUGS.—- Clean the spark plugs and check the elec‘brodes gap. Keep
the gap adjusted to 0.025%.. More- frequmat spark plug semce may be
nervessary if leaded gasoline is used.

WATER PUMP LUBRICATION.- Use a good gra.d”e of water pump grease in the
water pump grease cup. Turn the greass cup cap down 1 turn each 50
hours of operation. If grease appears in the ceolant, the water pump is
being overlubricated. To correct tum the cap down less than 1 turn.

DISTRIBUTOR.~ Check the 'distributor contact points. If they are only :
slightly burned or pitted, remove and resurface them on a fine stone.
Install new contact points if the old ones are badly burned. .Keep the
gap adjusted to 0.020", -Bxcessive burning or pitting of the pomts
indicates a faulty condenser, which should be replaced with a new one.

MONTHLY SERVICE

If the plant is operated more than 200 hours a month
perform the MONTHLY SERVICE operations every 200 hours.

FUEL SYSTEM.-~ Hemove the pipe plug at the bottem of the carburetor and
drain the carburetor of any sediment "ahich may have accumulated.

Remove the cover and i'il'her ‘gcreen from the fuel pump. Clean the screen
thoroughly Beassemble the screen and cover. Be sure the cover gasket
is in good condition. Be sure there are no leaks at any point in the
fuel system. : B ‘ ‘

DISTRIBUTOR.- Place dne drop of light oil on the dlstributor breaker

arm pivot pin, several drops on the felt pad under the rotor, and three
or four drops on the flywelght mechanism, distributed where it will . .
‘reach” friction points. Place a light coatmg of grease.on each cam, lobe,
where the breaker arm block mbs. . o

EXHAUST SYSTEM.- Inspect all exhaust cenneetlons carefully. Make any
necessary repairs.

COOLING SYSTEM.~ It some localities, preSence of lime or mineral depos-
its in the water may:necessitate frequent flushing of the plant cooling
system. Remove the top and bottom radiator hoses. If avmlable, con-
nect.a source of water-undef pressure to the bottom of:the radiator and -
reverse .flush until the water runs clear frem the top- radiator gonnection.
Repeat the operation on the engine, ‘reversing’the usual “flow by rminning
the water in at the outlet elbow. "Make sure hose conuections are tight™
when refilling the cooling system. - e _
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PERIODIC SERVICE

OIL FILTER.- If the crankease oll is becoming discolored, remove and
discard the oil filter element. Clean out the oil filter and instull
8 new element. The new filter element will absorb approximately one
quart of oil when the plant is started up. After a short running
period, -stop the plant and check the erankcase oll level. Add oil as .
necessary to bring the oil up to the proper level

ENGINE COMPRESSION.- Check the compression of each cylinder, using a
compression gauge. A difference of more than 10 pounds pressure be-
tween cylinders indicates a compression loss which should be correc-
ted. High compression is an indication of excessive carbon or lead
deposits in the combustion chambers. : ¢

CARBON REMOVAL.- The frequency of necessary csrbon and lead removal ser—

vicing will vary with the type of fuel used. When a highly leaded gaso-

line is used, it may be necessary to remove lead deposits more fre- 2
-quently than every 200 operating hours. Remove the cylinder head and

clean all carbon and lead deposits from the tops of pistens, valves, and

top surface of the cylinder block. Clean the deposits from the eylinder

head. If necessary, grind the valves to a good seat.

‘GENERATOR.- Check the condition of the commutator, collector rings, and
brushes. In service, the commutator and collector rings acquire a

- glossy brown color, which is a normal condition. Do not attempt to

maintain a bright, metallic, newly machined finish. 1f the commutator

-or collector rings become heavily coated; clean with a lint free cloth.

Slight roughness may be remedied by lightly sanding with #00 sandpaper.
Clean out all carbon and sandpaper dust. N

When brushes are worn so that the top of the brush is below a point
midway between the top and bottom of the brush holder, replace the
brushes with new ones. Brushes must ride freely in their holders, and
spring tension should be uniform. Commutator brush spring tension is
approximately 30 oz. and collector ring brush spring tension is approx-
imately 16 oz. Tension should be measured with the free end of the
spring level with the top edge of the brush holder.

Check the brush rig for proper alignment of the reference marks on the
brush rig and its support. See Maintenance and Repair, Brush Rig.

GENERAL,~ Thorbughly inspect the plant for oil or water leéks, loose
electrieal conneetions, and loose bolts or nuts. Make any necessary =
repairs.

| SEMI-YEARLY SERVICE

_ Every 6 months or 1200 operating hours, whichever
occurs first, service the generator ball bearing.

Remove the plate from the housing rear end. Thoroughly clean all dirt
from around the generator bearing cover and remove the cover and gasket.

. Remove the old lubricant from the bearing with a clean finger. Work

abeut one tablespoon of new ball bearing lubricant inte the bearing and
again remove the lubricant. Refill the bearing housing about one half
full of bearing lubricant, packing it well into the lower half of the
bearing. Be sure that no dirt gets into the bearing. Reinstall the
bearing ¢over, using a new gasket if necessary.
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ADJUSTMENTS

CARBURETOR, GASCLINE,- The carburetor should reqnire no servicing other
than kaeping it clean and free of sediment, When cleanlng Jets and
passages, use compressed air or a fine, soft copper wire. Be sure that
all gaskets are in their proper place when reassembllng.

Chznges in the type of fuel used, or in operating conditions may neces-.
sitate a readjustment of the carburetor. The main jet is not adjustable
‘and its size has been selected to give the best performance. The idle
adjustment needle should be adjusted to give the smoothest operation at
no load. Turn the idle adjustment needle out, counterclockwise, until
the engine begins to misfire, then turn the nesdle in, clockwise, until
the englne runs smoothly. Adjust. the throttle lever stop screw so that
there is 1/32" space between the screw end and tha throttle stop- when
the plant is operating at no load,

CaARBURETOR, GAS OR VAPOR.~ A change in the BTU rating of the fuel used
will probably necessitate readjusting the knurled head gas adjustment
valve at the bottom of the carburetor. With a full load on the plant,
turn the adjusting valve in (c¢lockwise) until the voltage as shown on
the AC voltmeter drops noticeably, or the engine begins to lose speeda
Turn the screw slowly out {counterclockwise) until the voltage rises

to normal and the engine runs smodthly. If it is necessary to open the
adjustment much beyond the poznt where normal voltage is attained in
order to obtain smooth eperation, a readjustment of the governor may be
necessary. Check the opéeration at various loads. There is no idle
adjustment necsssary for gas or Butane-~Propane vapor operation except
to see that the throttle lever stop screw is adjusted to 1/32" clear—
ance between the screw end and the throttle stop with the plant oper-
ating at no load.

ELACTRIC CHUKE .~ The choke was adjusted at the factory to operate at a
temperature of 70°F. or 21°C. In ‘extremely cold temperatures, the choke
may close so tightly that it will cause overchoking. -In extremely high
temperatures a reverse situation may oceur, To readjust this type of
choke to function properly in very cold tdmperatures; loosen -the choke
thermostat housing lockscerew and turn the thermostat housing slightly to
the left {counterclockwise). To readjust the choke for very high tem-
peratures turn the thermostat housing to the right (clockwise). Be sure
to tighten the lockscrew after making the addustm@nt. :

SISSON CHOKE,.- Some plants are equlpped with the Sisson choke control .
mounted on the exhaust manifold. This type. .choke control should not
‘require seasonal adjustments, buts ay. be readjusted in the following
maoner. Turn the shaft of the con roL~io _therposition where a 3/32¢
diameter rod or nail may be passed down ‘through the hole in the end of
the shaft opposite the lever. ‘Enpgage d or nail in the notch in

the mounting flange of the control .k n. the lever clamp, screw just
enough to allow the lever to be turn ghtly. To adjust the choke
for a lsaner mixture, push the'lever dounward. To adjust the choke for
& richer mixture, pull the lever upward. : Retighten the lever clamp
screw, and remove the rod from the hole in the shaft, Check to see
that there is no binding or sticking action. )
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ApiusTMENTS

GOVERNOR.— The governor cqntrol'a the speed of the engine, and therefore
‘the voltsge .and frequency of the current, Proper governor adjustment
may be made as follows, referring to Filg: €.  Use a voltmeter while -
meking the adjustments, SR

‘1, With the §ngme stopped, and tension on the governor spring, adjust.
the. governor linkage length so that the carburetor throttle stop lever
clears the stop pin by not less than 1/64" as shown. .

24 Start the plant and allow it to reach operating temperature.

3. With no electrical load connected adjust the speed screw to the
point where the voltage is approximately 126 volts for a 115 volt AC
plant, or 121 volts for a DC plant. Apply 2 full load to the plant

and check the voltage. It should be approximately 108 volts for a

115 volt AC plant, or 110 volts for a DC plant. Voltages will be pro-
portionally higher for 230 volt plauts, or lower for 208 volt plants. -
Engine spesd, as checked with & techometer should be within the limits
of 1890 r.p.m. at no load to 1745 r.p.m, at full load for an AC plant.
The DC plant engine speed should be within 1800 r.p.t. and 2000 r.p.m.,
with a spread between no load and full load of not more than 100 r.p.m.

Le If the plant tends to hunt -(alternately increase and decrease speed)
under load conditions, increase very slightly the distance between the
aye of the sensifivity screw and its support. For best regulation keep
the serew in as close as possible without causing hunting, - ANY CHANGE
IN THE SETTING OF THE SENSITIVITY SCREW WILL REQUIRE CORRECTING THE
bPEED SCREW ADJUSTMENT .

5. If huntmg occurs at NO LOAD, screw the small bumpar screw in until
the hunt is stopped, but not far enough to increase the engine speed,
CAUTION: Be sure all load is removed when adjusting the bumper screw,

Be sure that all lock nubs are tightened as adjustments are completed.
The governor can not operate properly if there is any binding, sticking,
or excessive looseness in the connecting linkage or carburetor throttle
assembly. A lean fuel mixture, or a cold engine may cause hunting. If
the voltage drop is excessive when a full load is applied, and adjust- -
ments are correctly made, it is probable that the engine is low on power
and’ should be repalred &s necessary.

- Throttic e Shoft
Shaft - Thm.‘;‘
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Corburetor
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FIG.C~- GOVERNOR ADJUSTMENT




ADJUSTMENTS

HIGH WATER TIMPXRATURE SWITCH.- The high water temperature switch oper-
ates to stop the enginé if the coolant temperature rises too high.
This prevents overheating, which could cause seriocus damage to the-
engine parts. The engine mag be started again when the coolant temper-
ature drops approximetely 10°F. The dial adjustment should be set to
operate at a temperature several degrees below the boiling point of the
coolant, taking into consideration the altitude at which the plant is
operating., Lower the setting 3°F. for each 1000 feet above sea level.
The dial was set at 205°F, at the factory. Do not set the switch to
operate at too low a temperature, or the engine may be stopped before
it reaches normal operating temperature., The switch will not operate
if the ignition switch is at the HAND START POSITION,

FaN BELT TENSION.,~ The fan belt tension is regulsted by the width of
the fan pulley groove., The front half of the pulley turns on the hub.
By loosening the two lock bolts and turning the front half of the .
pulley clockwise, the pulley groove is narrowed and the belt tightened.
Turn the pulley counterclockwise to widen the pulley groove and lessen
the belt tension. Allow 3/4" play in the belt as shown in the illus-
tration, Figs D. Too tight a belt will have a short life and cause
excessive strain and wear on the water pump bearings. 4 belt too
loose will slip, wear out rapidly, and will result in inefficient cool-
ing. Be sure that the adjustment lock screws are properly tightened.
Check these screws frequently, even when no adjustment is necessary.

ADJUSTMENT
LOCK BOLT
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'&«Q GREASE

¢ £ FITTING
\ 0

- / ] SET DIAL AT
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HIGH WATER TEMPERATURE
FAN BELT TENSION . CUT-OFF SWITCH

FIG.D
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MAINTENANCE AND REPAIR

- GENERAL.- Refer to the SERVICE DIAGNOSIS section for assistance in

-~ loeating and correcting troubles which may oceur. The information

in this’'sectien is intended to assist in properly maintaining the
-equipment and in meking repairs. Should a major overhaul become nec—
essary, it is recommended that the plant be carefully checked and all .
necessary repsirs made by a competent mechanic who 1s thoroughly famil-
iar with modern internal combustion engines and revolmg armature type
generators,

ENGINE

TIMING GEARS.- The crankshaft and camshaft timing gears are keyed te
their respective shafts. The camshaft gear is fastened with a large
hexagon nut and lecking washer. The gears may be removed with a gear
puller. Always install both gears new when either needs replacing,
never one only. The crankshaft gear has one tooth punch-marked, which
must mesh with the two teeth punch-marked on the camshaft gear. See
the illustration, TIMING GRARS, Fig. E.

TAPPET ADJUSTMENT.- The tappet adjustments may be reached by removing
the valve chamber cover. The tappets are the adjustable screw type,
requiring three wrenches to adjust. See the illustration, TAPPET
ADJUSTMENT, Fig. F.

Adjust the valves for each cylinder as follows. Crank the engine by
hand until the intake valve opens and closes. Both valves for that
cylinder will then be closed. Intake valves are numbers 2, 3, 6 and 7.
The adjusting serew clesrance should be set to 0.012" for both the
intake and exhaust valves. On engines which have the "Roto" type ex—
haust valves, set the exhaust valve tappet clearance to 0.010%. Make
sure the lock nut on each adjusting serew is securely tightened after
the adjustment is made. Tappets set too closs may cause burned or
warped valves, seats, and scored tappets or camshaft lobes. Make a
final check with the engine running at idle speed.

VALVE SERVICE.- The proper seating of the valves is essential to good

engine perfommsance. If any one valve is legking, service all valves.

Egeh valve, its guide, piston top, the cylinder head, and the top sur-
face of the cylinder block should be thoroughly cleaned of -all carbon

deposits. Replace with a new one any valve of which the stem is worn.

or the head is warped or badly burned. - The intake valve face anglé 18
309 and the exhaust valve face angla is 1;5 . ‘ o

A1l old valves to be reused should be ground a.nd assembled to. their
original seats.” Grind only enough to assure & perfect geal,. Be aure
to remove all traces -of grinding compound from valves and seats. S
L:Lghtly oil the valves and guldes before reasaembly. :

On some engmes the exhaust, valves ‘are. of the “Rot.o" type each valve
having a eap under- ‘the end of the valve stem which pushes up against -
the valve spring retaining washer, permitting the valve to rotate
slightly as it opens and closes. When reassembling, ;mstall the eap
on the end of the valve stem before installing the spring retainer -
locks. Nete that the exhaust valve retainer locks have a slight taper.
The thinner edge of the lock must face upward. Be sure two locks are
installed on each valve stem. The intake valve lotks are the single
pin type. If the "Roto"™ exhaust valves are properly installed, it
will be possible to turn them im their guides when fully apen which is
not pessible with the conventional type valves. ) 1
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TIMING GEARS

FIG.E-

o

L

o
b

FIG.F-TAPPET ADJUSTMENT



MAINTENANGCE AND REPAIR

8et the tappel elearances after the valves have been raassembled in
the eéngine. When tightening the cylinder head nuts, start at the
center of the head and work outward and towards the ends. After -
approximately 10 hours of operation, again check the tappet clearw
naces, meking shy necessary adjustments.

IGNITION TIMING.- See Fig. G. Set the distributor contact points te
0.020" gap at full sepmration. There are stamped markings on the fly-
wheel which can be seen by removing the small flywheel inspection hole
cover on the right side of the engine. Tumm the engine over with the
hand crank until the No. 1 piston is coming up en the compression stroke.
Slowly crank the engine until the flywheel mark 1GN centers in the in-
spection hole. At this point, the distributer rotor should point to the
distributer cap tower for the Ne. 1 spark plug wire, and the distributer -
points should Jjust separate. If the roter points te the tower for the
No. 4 spark plug wire s it will be necessary to remove the distributor,
1lift the drive shaft in the cylinder head and turn it one half tum.
Start the plant and allow it to reach operating temperature. Test the
spark advance by applymg a full electriecal load. Slow the engine by
pulling on the governor arm, then release and allow the engine to sud-
denly accelerate. There should be one or two "pings" or detonation
knocks. If no ping is heard, advance the timing. If a continuous ping
is present, retard the timing. Advance or retard the spark timing as
necessary by lovosening the distributor clamp and turning the distribu-
tor body slightly clockwise te advance, or countercleckwise to retard.
Retighten the clamp serew. Keep the spark advanced as far as possible
without camsing a "ping", or detonation umder normal rumming cenditions.

PISTON RING REPLACEMENT.- The piston and connecting rod assemblies are
removed from the tops of the cylinders. Check the cylinders for out of
round, tapered or scored conditien. Rebore for oversize pistens if nec-
essary. Any ridge worn at the top of the cylinder should be removed if
not reboring.

Two compressien rings and one eil control rihg are used on each pisten.
Fit each ring to its individual cylinder, checking the gap between the -
ring ends by placing the ring squarely in the cylinder in a position
correspending to the bottom of its travel. See Fig. H. The correct
gap is from 0.008 to 0.013". Do not use rings which require too much
fillng to obtain the correct gep. If using the old pistens, clean all-
ring grooves of carbon deposits and see that oil return holes are open.

‘See that eash ring fits its groove properly, with O. O015% “to 0.002"

¢learance, Rings of the tapered type will be marked "IOP" or may be
otherwise easily identified, and this taper must be installed with the
smaller diameter toward the closed end of. the piston. -Fit the proper
ring in each ring groove on the piston, spacing the gaps ‘equally around
the circumference of the plston , and no gap directly in line with the
piston pin. - _ i

PISTON- REPLACEMENT. - If~’cy]indera chbme badly wbm, tapered or scored,
rebore and hone to fit one of the available oversizes in pistons. Pis-
tons are availsble im .0Q10%, .020%, ,030%, .O40", .050% and 060" over—
sizes. The pistons should be fitted to the cylmdera to a clearanee of
.O0L5" measured with a 1/2% wide feeler gauge inserted between the pis- .
ton and cylinder at a point half way between piston pin holes. &4 pull
of 5 to 10 pounds should be required to pull the feeler gauge past the ..
piston. See Fig. I. Piston and connecting rod assemblies mnst be p

perly aligned before installatien in the engine. MR
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MAINTENANCE AND REPAIR

CONNECTING RODS.~ The connecting rod lower end bearings are steel backed
and readily replaceable. When removing the connecting reds, be sure to
note the numbers on the rods and bearing caps, and reassemble with the
numbers toward the camshaft. Connecting rods 1 and 3 are not inter—
changeable with reds 2 and, 4, nor are the bearings. Notches machined in-

"the connecting rod halves act as retainers for matching ears stamped

into the steel back of the bearing shells, or inserts. This design
locks the shells and prevents their turning in the rod. If a shell be-

‘comes worn, both shells for that rod should be discarded, and new ones

installed. The shells are designed to give a ¢learance of .001l5" to
002" without any scraping or other fitting. Under no condition should
fitting ever be attempted by secraping or filing of the cap or upper half
of the rod, as this would permanently ruin the rod. Be sure that rods
and caps, as well as bearing shells are perfectly clean and free of oil
when inserting the shells. Qil on the back of the shell will prevent
proper seating of the shell in the rod or cap. O0il the erankshaft jour-
nal after the bearing shell has been firmly seated.

The sides of the connecting rod crank ends are not babbitt lined in this
engine. The faces are steel and, being exposed to the stesl crankshaft,
it is of vital importance that the side play clearance of 006" to ,OLOW
be maintained. When installing new pistons, pins, or comnecting rods,

be sure pistons and connecting rod assemblies are first properly aligned

~on an accurate aligning gauge.

MAIN BEARINGS.- The crankshaft main bearings are of the same type as the
connecting rod bearings. The upper and lower shells are made in pairs
for each imdividual bearing, but front, eenter and rear bearings are not
interchangeable as pairs. The same general directions given for fitting
the connecting rod bearings should be observed in fitting the main bear-
ings. The clearance, when installed, should be .00l5" to .002". The
rear face of the front main bearing tskes the end thrust of the crank-
shaft. The crankshaft end play should be 004" te .006" and is regula-
ted by a removable thrust collar just to the rear of the crankshaft gear,
together with a shim pack to the rear of this collar. When servieing the
erankshaft or any parts in connection with the shaft, especially connect-
ing red and main bearings, always be sure that all oil holes in the shaft
are open and clean. Note that one center main bearing cap screw is short-
er than the other bearing cap screws. This shorter screw must be instal-
led on the gamshaft side of the bearing cap. Use of one of the langer
screws at this point will block the oil passage. )

PISTON PINS.- The hardened piston pins are selected in production to ob-
tain a.0.0003" loose fit in comnecting rod pin bushing, and light push

fit in piston bess. By heating the piston in hot water, the piston pin
can be pushed in by hand. Maintain these clearances if necessary to fit
oversize piston pins. Pins are available in .003", .005", and .010" over-
sizes. When reinstalling old pistons, be sure that they are installed in
their original cylinder, and in the same position relative to the numbered
side of the connecting rod. When reassembling, make sure that the snap
ring at either end of the pm is tlghtly in place.

CAMSHAFT,~ The camahai‘t is an alloy steel forging. Provided that proper .
lubrication is supplied, the camshaft and its bearings should never re-'

- guire servicing. The cams, if cut by teo close adjustment of the tappet’

clearance, can be reconditioned by careful honing if not too 'Dadly damaged. k
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'MAINTENANCE AND REPAIR

The camshaft bearings are bronze bushings which are line reamed after
installation in the crankcase, to a clearance of .0015" to .CO2"., The
installation of new camshaft bearlngs is not practicsble without the
proper line resming equipment,

WATER PUMP,~ The water pump on this engine is a centrifugal, ball bear-
ing, self sealing type. To dismantle the pump proceed as follows:

1. Remove the nut and lockwasher from the front of the water
pump shaft and, using a sultable puller, pull the pulley
off the shaft.

2. Remove the three nuts mounting the shaft support to the
body and remove the suppert assembly,

3. To remove the impeller, remove the set screw and pull or -
press the impeller from the shaft, Note that if the set b
screw is loosened only a few turns it will not be free
from the hole in the shaft,

4e To remove the shaft and bearings from the support, remove
the set screw from the top of the support and press the
assembly out through the front.

5. The seal will be found assembled in the impeller hub.

Care must be taken in removing this assembly, as the

carbon seal is fragile and easily broken. To reassemble,
reverse the procedure used in disassembly. When reassem-
bling the pump make sure that the set serew projects far
enough to line up the impeller on the shaft, Press the
“impeller on flush with the end of the shaft. Pack.the

space between bearings with a good grade of waterpump grease.

‘CRANRKCASE VENTILATION,- The crankcase oil fill cap permits entry of air
to the crankcase which is drawn out through the valve chamber cover
tube to the intake manifold. If the oil fill cap becomes clogged with
-dust and dirt, excessive crankcase vacwim may build up, causing oil to
be druwn from the valve chamber into the intske manifold. The baffle
plate on the inner side of the valve cover must be in place and undam-
aged for proper ventilation.

LUBRICATION SYSTEM,- A gear type oll pump supplies oil under pressure - &
through drilled passageways to the crankshaft main bearings, lower con- :
necting rod beerings, camshaft bearings and valve tappets, Whenever the-
engine is disassembled for servicing, make sure that all oil passages

are uncbstructed. Thoroughly clean the engine oil pan and the oil pump
strainer screen, An oil pressure relief adjustment is adjusted at the
factory to give a pressure of 20-40 pounds at the governed speed, with
the engine oil hot. The oil pressure relief adjustment is reached by
removing a large hexagon shaped plug in the side of the crankcase just

below the oil filter, and adjusted by adding or removing spacer washers.

{x

+
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MAINTENANCE AND REPAIR

TABLE OF CLEARANCES

NOTE

The ¢learances given below are for sethings at
720 F. (22.20 C.).

MINIMUM MAXTMUM
Valve Tappets ~ Rote Exhaust L0108
Valve Tappets - Intake and Exhaust (Conventional) .Q12mn
Valve Seat Width - Intake and Exhaust 1/16" 3/ 320
Crankshaft Main Beardings 0015 .Qozn
Crankshaft End Play LO4T .006M
Connecting Rod Bearing . L0015 .002"
Connecting Rod End Play 006" L010%
Piston in Cylinder . «0015"
Camshaft Bearings L0015" .002¢
Distributor Breaker Points Gap »020"
Spark Plug Electrode Gap L0254
Piston Ring Gap .008" 013"

FIG.J-BOTTOM VIEW OF ENGINE
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" MAINTENANCE AND REPAIR

GENERATOR

GENERAL ,~ The generator normally reguires little maintenance other‘ than
the PERIODIC SERVICE.

COMMUTATOR AND COLLECTOR RINGS,= After a long period of service, the
surface of the commutator may become worn to such an extent as to cause
the mica insulation between the commutator bars to extend szbove the
level of the bars. This condition would eause noisy brushes and wonld
soon lead to excessive brush sparking and pitting of the commutater bars.
High mica should be undercut to a depth egual to the distance between
bars, or approximately 1/32"., Lift each brush high in its guide so that’
its spmng will press against its side, and remove the end bell. Tag
leads to insure correct replacement, With a tool fashioned from a hack
saw blade, carefully undercut the mica. Be sure to remove any burrs
which may have been formed when undercutting, and see that spaces be-
tween bars are completely fredé of any metallic particles.. -

Should dusty operating conditions cause the surface of the commubator or
collector rings to become grooved, out of round, pitted or rough, it will
be necessary to remove the armature and turn the commutator or collector

rings down in a lathe, It will be necessary to remove the generator
field frame before the armature can be removed, Remove the ball bearing

from the armature shaft before turning down to prevent any foreign ma-.
terial getting into it, After the commutator is turned down, the mica
between bars must be undercut as described above, When the armature

is reinstalled, align it as carefully as possible before installing
the frame and end bell,

BRUSH RIG.- It is unnecessary to remove the brush rig from the end bell
when serviecing the generator. If it has been removed mistakenly, line
up the paint mark on the outer edge of the brush rig with the mark on the -
brush rig support in the end bell, A deviation from the proper position-
1ng of the brush rig will lead to excessive arcing of ‘the brushes, buirn-
ing of the commutator, low generator output, and possible irreparable
damage to the generator windings due to overheating, Any defective
condenser should be replaced with a new one of the same capacity.’

BRUSHES.~ Install new brushes when the old ones are worn so that the
top of the brush is below a point midway between the top and bottom
of the brush guide. Do not contimue .to use brushes that are worn too
short, because the spring tension lessens as the brush becomes shorter,
and weak spring tension leads to excessive brush sparking and pitting
of the commutator or collector rings. It is recommended that only a
moderate load be applied to the generator until the new brushes have
been "run in", to eliminate excessive sparking. , See that brushes ride -
fréely in their guides and that spring tension is uniform. The correct
tension. is 30 oz. for the commutator brush springs and 16 oz. for the
collector ring brush .springs, measured with the . contact point of the.
spring level with the top of the guide. ) S



MAINTENANCE AND REPAIR

GENERATOR WINDIKGS.~ Use a continuity type test lamp set to test for
grounded or open circuits in the generator windings. Be sure that all
brushes are 1lifted away from contact with the commutator and collector
rings and that generator leads to the control panel are disconnectsd.
When disconnecting leads, tag them to facilitate correct replacement.
Disconnect condenser leads from brush terminals to avoid mistaking a
defective condenser for z grounded lead.

Use an armature growler to test the armature for an internal short
circuit, Field coil windings may be tested for an internal short cir-
cuit by comparative chmeter readings.

If one or more field coils test defective, install a new set of field

coils. If an armature winding tests defective, install a new armature
assembly. Leads may be repaired as necessary.

CONTROLS

CONTHOL PANEL EQUIPMENT.- If any of the control panel equipment fails to
function properly, the defective part should be replaced with a corre-
sponding new unit rather than to attempt repairs on the old part. Dis-
connect the battery whenever servicing any control panel equipment. ‘
Keep 211 connections tight and clean.

If the plant will start but does not continue to run, start the plant
manually, If it continues to run with the ignition switch at the HAND
START position, trouble is indicated in one of the relays, the high
water temperature switch, or a loose connection. An open circuit be-
tween the generator and the stop relay will also prevent the plant
from running with the ignition switch at the ELECT, START position.

DO NOT LEAVE TH& IGNITION SWITCH AT THE HAND START POSITION LONGER THAN
NECESSARY TO MAKE THSTS,

The plant is equipped with a start disconnect relay which serves to
open the start circuit when the plant is started with automatic or
line transfer equipment: Failure of the start disconnect relay to
operate will cause the start circuit to remain closed after the plant
starts and will allow an excessively high voltage to reach the bat-
teries..

Failure of the reverse current relay (charge relay) mey cause the
charge ammeter to show a discharge of approximately 7 amps when the
plant is stopped. Replace the relay with a new one if cleaning the
contact points with a hard finish paper does not remedy the situation.
The correct adjustment is obtained by setting the spring tension to
allow the relay pointa to open at 12,6 volts and close at 15.4 volts
when tested on a test bench. :

The voltage régulator relay should allow a charge rate of approxi-
mately 6 amps when the batteries are less than 3/L fully charged.

" As the batteries approach a fully charged condition the charge rate

should drop to approximately 2 amps or less. The spring tension may

be increased to advance the high charge rate cut in point, or de-
creased to retard the point at which the high charge rate becomes
effective.
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SERVICE DIAGNOSIS

POSSIBLE CalSE

REMEDY

GENERATOR OVERHEATIRG

Overloaded,

Brush rig out of position.

Reduce load.

Be sure to line up marks. See Brush
Rig.

VOLTAGE DROPS UNDER HEAVY LOAD

Engine lacks power.

Poor compression.

Faulty carburetion.

Restricted air cleaner,
Excessive choking.
Carbon in cylinder.,
Restricted exhaust line,
ENGINE MISFIRES

Carburctor idle adjustment
set wrong or clogged.

Spark plug gaps too narrow,
Intake air leak. ‘

Faulty ignition,

See remedies for engine missing under
heavy load.

Tighten cylinder head and spark plugs.
If still nobl corrected, grind the
valves. Replace piston rings, if
necessary. Refer to MAINTENANCE AND
REPAIR. . '

Check the fuel system., Clean, ad- .
Just or replace parts necessary.

Clean and refill.

See that choke opens properly.

Remove carbon.

‘Clean or increase the size.

4T LIGHT LOAD

Adjust, clean if needed.

Adjust to correct gap, 0.025",

Tighten or replace gaskets.

Cléan, adjust, or replace breaker

- points, plugs, condenser, coil, ete.,

Uneven compression.

Worn intake valve stems or
guldes. !

or retime ignition,

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

'Replace valves or guides,
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SERVICE DIAGNOSIS

POSSIBLE CAUSE

RIEMEDY

ENGINE MISFIRES AT HEAVY LOAD

Spark plugs defective.

Faulty ignition,

Clogged carburctor,
Clogged fuel screen.

Defective spark plug cables,

Replace.

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

Clean jets,

Clean.

Replace,

ENGINE MISFIRES AT ALL LOADS

Fouled spark plug.

Defective or wrong spark plug.
Sticking wvalves,

Broken valve spring.
Defective ignition wires.

Defective or improperly
adjusted peints.

Clean and adjust.
Reﬁlace.

Clean stems and guides.
Replace.

Replace.

Adjust or replace breaker points,.
See Periodic Service ~ Weekly.

LOW OIL PRESSURE

Too long screw on center main
bearing.

0il too light.
0il badly diluted.
0il teoo low.

0il relief valve not seating,
Badly worn bearings.,

Sludge on oil pump soreen.
Badly worn oil pump.

Defective oll pressure gauge.

32

See MAIN BEARINGS.

Drajr = refill with proper oil,
See PREPARATION.

Drain, refill with proper oil.

© Add oil,

Remove and clean, or replace.
See LUBRICATION SYSTEM.

Replace. See MAINTENANCE AND
REPATR.

Remove and clean,

Replace,

Replace,

e
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SERVICE DIAGNOSIS

POSSIBLE CAUSE

REMEDY

HIGH OIL PRESSURE

011 too heavy.

Clogged o0il paaéage.
0il relief valve stuck.

Defective o0il pressure gauge.

Drain, refill with proper cil. See
PREPARATION

Clean all lines and passages.

Remove and clean. See LUBRICATION
SYSTEM,

Replace.

PLANT STARTS BUT DOES NOT CONTINUE TO RUN

START button released too soon.

Defective panel equipment.

Hold in contact longer.

See Controls.

ENGINE BACKFIRES AT CARBURETOR

Lean fuel mixture.
Clogged fuel screen,

Intake air leak.

Poor fuel,
Spark too late.

Spark plug wires crossed,

Intake valves leaking.

Clean carburetor,
Clean screen,

Replace flange gaskets, tighten
carburetor.

Refill with good, fresh fuel.
Retime ignition. See IGNITION TIMING.

Ingtall wires correctly. See IGNITION
TIMING. o

Grind or replace. See VALVE SERVICE,

EXCESSIVE OIL CONSUMPTION LIGHT BLUE SMOKY EXHAUST

Worn piston rings.

01l leaks from engine or connec-
tions, This does not cause
smoky exhaust, ‘

0il too light or diluted.
Too large bearing clearance.

01l pressure too high.. -

Install new piston rings. See PISTON:

- RING REPLACEMENT.

Replace gaskets or leaking tubing.

Tighten screws and connecticns, = -

., Drain, refill with correct 011. See
«PREPARATION. : o

Replace bearlngs. SeegMAINTENANCE AND
'REPAIR. N ' 'f

- .. Refer to symptoms of high oil pressure
for remedies.



SERVICE DIAGNOSIS

POSSIBLE CAUSE REMEDY

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE SMOKY EXHAUST (CONT.)

Breather Cap Clogged. Clean ~ See CRANKCASE VENTILATION.
Engine misfires. " Refer to symptoms of engine mis-

’ ~ : fires.
Faulty i@ition. Clean, adjust, or replace breaker

points, plugs, condenser, coil, etc.,
or retime ignition.

Unit operated at light or no No remedy needed.
load for long periods.

Too much oil. Drain excess oil.

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION, FOULING OF SPARK
PLUGS WITH BLACK S00T, POSSIBLE LACK OF POWER UNDER HEAVY LOAD

Fuel mixture teo rich, Adjust choke. Install needed car-
burster parts, adjust float level.

Choke not open. See that choke opens properly. See
ADJUSTMENTS,

Dirty air cleaner. Clean, refill to proper level.

LIGHT POUNDING KNOCK

Loose connecting rod béaring. Replace. See MATNTENANCE AND
REPAIR,

“Low o0il supply. Add oil.

Low oil pressure, Refer to symptom of low oil pressure

for remedies.
0il badly diluted, Change oil.

ENGINE STOPS UNEXPECTEDLY

‘Fuel tank empty. Refill.
High water temperature, See symptoms for engine overheating.

Defective ignition. Check the ignition system. Repair
. or replace parts necessary. :

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

‘Loose crankshaft. - v - Replace bearings, unless one df the
: : next three remedies permanently cor-
rects the trouble.



SERVICE DIAGNOSIS

POSSIBLE CAUSE

| REMEDY

SHARP METALLIC THUD, ESPECIALLY WHEN COLD ENGINE FIRST STARTED

Low oil supply.

Low oil pressure.

0il badly diluted.

Add oil.

Refer to gymptom of low pressure for
remedies.

Changé oil.

PINGING SOUND WHEN ENGINE IS RAPIDLY ACCELERATED OR HEAVILY LOADED

Carbon in cylinders,

Spark too early.

Wrong spark plugs.

Spark plugs burned or carboned.

Valves hot.

Fuel stale or low octane.

Lean fuel mixture.

Remove carbon.

Retime ignition. See IGNITION TIMING.
Install Champion JB plugs.

Install new plugs,

Adjust tappet clearance. See TAPPET

VADJUb'IMENT

Use good fresh fuel,

Clean carburetor,

ENGINE CRANKS TOO STIFFLY

Too heavy oil in crankcase.

#ngine stuck,

Drain, refill with lighter oil,

Di sassemble and repair,

ENGINE WII.;I.: NOT START WHEN CRANKED

Faulty ignition.

"Lack of fusl or faulty
carburetion,

Clogged fusl acreen.
Cylinders flooded.

Poor fuel,

Poor compression.

Wrong timing.

Clean, adjust, or replace breaker

points, plugs, condenser, coil, ete.,
or reta.me ignition,

Refill the tank. Check the fuel
system. Clean, adjust, or replace

- parts necessary.

'Clean .

“Crank few tmes with spark plugs

removed,”

.. Drain, refill with' gooa fuel.

. Tighten cylinder head and spark plugs. V

If still not corrected, grind the

i valves. Replace pisten rings, if
NECeSSary. See MAINTENANGE AND REPAIR

' Retime ignition. See IGNITION TJ]LING.
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'SERVICE DIAGNOSIS

POSSIBLE CAUSE ' BEMEDY
ENGINE RUNS BUT CURRENT DOES NOT BUILD UP
Poor brush contact or dirty See that brushes seat well, are free
commubator or slip rings. in holders, are not worn too short,
and have good spring tension.
Open ecircuit, short circuit, See GENERATOR, replace part nec-
or grom;d in generator. essary.

CURRENT UNSTEADY BUT ENGINE NOT MISFIRING

Speed too low. / Adjust governor to corrsct speed.

Poor commutation or brush See that brushes seat well on com- .
‘contact. mutator and slip rings, are free in

holders, are not worn too short, and
have guod spring tension.

Loose connections. Tighten connections.

Fluctuating load. Correct any sbnormal load condition
causing trouble,.

TAPPING SOUND
Tappet clearance too great. -Adjust or replace tappets.
Broken valve spring. Install new spring.
HOLLOW CLICKING SOUND WITH COOL ENGINE UNDER 104D

Loose pistons. If noise only slight and disappears
when engine warms up, no immediate
attention needed. OUtherwise replace
worn parts. ‘

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

Too small line wire for load Install larger or extra wires or.
and distance. reduce load. ' _ :

MOTORS RUN TO SLOWLY AND OVERHEAT AT FAR END L
OF LINE BUT OK NEAR POWER UNIT : #

L

Too small line wire for load Install larger or extra wires, or
and distance. reduce load. R ‘
NOISY BRUSHES

High mica betwsen bars of Undercut mica. See GENERATOR,

-commutator,
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- SERVICE DIAGNOSIS

POSSIBLE CAUSE . REMEDY

EXCESSIVE ARCING OF BRUSHES

Rough commutator or rings. Turn down.
- Dirty commutator or rings. Clean., See GEMERATOR,
Higfx mica. ; Undercut mica,
('Bmsh rig out of position. Line up marks on brush rig
and support. ,

ENGINE OVERHEATING

Low water in radiator. Refill radiator.

(fverloaded. Hemove part of load.
J%mproper lubrication. See Low Oil Pressure.
Radiator obstructed. Clean radiator.

Ignition timing late. Adjust. See IGNITION TIMING;
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NOTICEY
Refer to page 67 for details on
servicing or ordering parts for
6000 watt direct current gener-
ating plants.




INSTRUCTIONS FOR ORDERING REPAIR PARTS

FOR PARTS OR SERVICE, CONTACT THE DEALER FROM WHOM
YOU PURCHASED THIS EQUIPMENT OR REFER TO YOUR NEAR-
EST AUTHORIZED SERVICE STATION . NAM.S AND
ADDRESSES OF SERVICE STATIONS ARE LISTED ON THE BACK
COVER OF THIS MARUAL.

TO AVOID ERRORS OR DELAY iN FILLING YOUR PARTS ORDER, PLEASE FURNISH
ALL INFORMATION REQUESTED.

l.

3:

5.

REFER TO THE NAMEPLATE ON YOUR UNIT.

Always give the Mode! No. ---, Spec. No. ---, and ‘Serial No. =---,

ﬁ'-. N AT IS RN AAR T S AN WY

)
R

N
D

‘((\\\\\\\\\\\ \\‘,\ \\\\ \\ \\'\\“\\\\\\\\\\\
i

\ \&\\\\\\\
\\\\\

AR - N R
Order only parts that have a guantity shown under the "Parts Ref-
erence Symbol" that applies to your plant., These symbols are list-
ed under "Quantity Used”™ in the parts list. rParts Reference Sym-
bols® are given in the Data Table on page |.

Do not order by reference number or group number, use part number
and description.

Give the part number, description and quantity needed of each item.

1f an old part cannot be identified, return the part prepaid to.
your dealer or nearest AUTHORIZED SERVICE STATION. . Print your

name and address plainly on the package. Write a letter to the same

address stating the reason for returning the part.

State definite shipping inétructions;

Any claim for loss or damage to your unitin transit should be filed
promptly against the transportation company making the delivery. Ship~

‘ments are complete unless the packing ]lst und:cates items are back

ordered.

PRICES QUOTED IN THE PARTS LIST ARE F.0.B. MINKEAPOLIS, MINN. AND ARE
SUBJECT TO CHANGE NlTHOUT NOTICE. :
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SUPPLEMENT T0O
INSTRUCTION MANUAL

NOTICE

The information in this supplement is to be substituted for, or added
to the information on the corresponding pages in the instruction manual,
to meke the manual applicable to the 6000 watt, direct current plant.

READ THIS SUPPLEMENT
CAREFULLY

Note that some pages are revised only as to paragraph or line. New
illugtrations are included where necessary.’
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Page 2 — Delete the information under the heading GENERATOR, and substi-
tute the following information.

GENERATOR

The air cooled generstor produces 6008 watts of direct current. The
voltage is either 115 or 230 volts, as indicated on the plant nameplate.
The generator is directly coupled to the engine, the armature turning

at crankshaft speed. The generator field is compound wound and has two
interpole coils for better commutation. The generator is self-excited.
The armeture is supported at the inner end by the engine rear main bear-
ing, and at the outer end by a large ball bearing.

An extremely large commutator is mounted at the ball bearing end of the
armature. All penerator windings are thorowghly impregnated with in-
sulating varnish and beked, to minimize the possibility of internal
short circuits.

A centrifugal weight type, gear driven governor controls the speed of
the engine, and so the output voltage of the generator. The normal
speed is approximately 1800 r.p.m. .

CONTROLS
Automatic or line transfer equipment is not available for the DC plants.

Pages 4 and 5 - Delete the information under the subject WIRING, and
substitute the following information,

BATTERIES,.- Two 6-volt batteries are connected in series by a short
jumper cable. Connect the cable which is attached to the start solenoid
switch to the remaining positive (+) post of the two batteries., Connect
the cable which is grounded on the cylinder head to the remsining nega-
tive (-} post. If the plant was boxed for export shipment, service the
batteries as directed on the tags attached to the batteries.

GROUNDING.~ If grounding is called for in local underwriters' codes, or
radio interference requires it, drive a 1/2% dismeter pipe or rod into
the ground as close to the plant as is practiceble. This pipe must pene~-
‘trate moist ground. Fasten an approved ground clamp to this pipe, and
run a number 8 or larger insulated wire from the clamp to the negative
output terminal post on the plant.

WIRING.- Observe any applicable underwriters! cddes when connecting the
load wires to the plant. Use sufficiently large, insulated wire. The
gize of the wire depends upon the distance and permissible voliage drop
between the load and the plant, and the amount and kind of the load.

Connect the positive wire of the mein line to the positive {+) DC OUTPUT
terminal located behind the control panel, Connect the negative wire of”
the main line to the negative {(-~) DC OUTPUT terminal. Some model plants
are equipped with a duplex recepincle mounted upon the control panel,
which may bée used to connect & load not to exceed 15 amps. at 1Ll5 volts,
or 10 smps. at 230 volte for each outlet, If the plant is not equipped
with & circuit breaker, install a switch in the main line as close to the
plant as is practicable, '



If it is desired to connect a remote start-stop control switch, connect
the switch terminals Nos. 1, 2, and 3 to the corresponding temnals,
marked REMOTE, behind and ‘oelow the control panel,

Page.9 - Add the following information to that given under STARTING THE
PLANT MANUALLY.

The magneto ignition plant has a momentary contact toggle switeh which
by-passes the low oil pressure cut-out switch, Hold this toggle switch
in contact while cranking the engine and until the oil pressure has
built up to normal running pressure. Manual carburetor choking is pro-
vided on the magneto ignition plant.

Page 21 - Add the following information to MAINTENANCE AND REPAIRS,

STARTER sND BATTERY CHARGING GENERATOR.- When servicing the starting
motor and small battery charging generator, follow the same general
principles of maintenance and repairs as given for the main generstor.

Page 29 - Paragraph headed COMMUTATOR AND COLLECTOR RINGS, line l.
Delete reference to collector rings,
Paragraph headed BRUSHES, line 5. Delete reference to AC
springs.

Page 28 — Substitute the illustration, DIRECT CURK&NT GENERATOR ASSEMBLY
for the ALTERNATING CURRENT GENERATOR ASSHMBLY illustration.

FLYWHEEL HOUSING
FLYWHEEL

© ,ARMATURL DRIVE WUR DISC

ARM. DRIVE DISC HUR
ARMATURE

COMMUTATOR

ARMATURE SHAFT BALL BEARINGS

HERATOR FRAME
G!ZN ERD. BELL WOUSING
GENM, GREASE COVER GASKEY

GEN, GREASE COVER.
BRUSH Ri& ASSEMBLY

DIRECT CURRENT GENERATOR ASSEMBLY



Page 49 ~ Delete the generator Group illustration Fig. 16, and substi-
tute the illustration Fig, 164,

Page 50 - Delete the Control Panel Group illustration, Fig. 17 and sub-
stitute the illusbration Fig, 174, Add an illustration,
Starter and Battery Charging generstor Group, Fig. 19.

‘Page 62 - Delete the Generator Group, and substitute the DC Generator
Group, page Th.

Page 63 ~ Delete the Control Panel Group, and substitute the DC Control

Panel Group, page T5.
Add the new group, Starter and Battery Charging Generator Group,

page 76.
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The AUTHOR IZED SERV ICE STATIONS listed below are fully equipped to

take care of most of your service peeds and repair parts for OWAN
electric generating plants and power units,

Considerable time can ‘be saved by contacting your nearest AUTHORIZED

SERVICE STATION.

BUDA ENGINE & BQUIPMENT 00., INC.

904 8c. Ervay Street
Dalles 1, Texas

BUDA m(}llTE"SALE’S & SERVICE
Great Bend, Kangas

BUDA FNGINE SALYS & SERVICE
E. Box 4417
Mclghoma Clty, Oklahoms:

AIDA ERGINE SALES & SERVICE
M7-52) West Archor

Tulsa 1, Uklshons

HE VIER BALEB cO.

18 Melvarry St.

Plymouth, Ohio

ETS-HUKING AWD GALVAN
551 Mission Streat
San Franvigeo, Califormis

EIE-HORIN . AND GALVAN
218 N, dvalon Blvd,
Wilmington, Callfomia

FRRMONT ELECTRIC 0.
7ht, N. 34th Street
Seattls 2, Washington

GHAYLING ATR SERVICE
Grayling, Michigan

HI2DRIE & BOLTHOFF
1635 L7th Streot,
Derwwer 17, Colorado

JOHE REINER & CO.
12-12 37th Avenue
long Tsland Clty, W. T.

'SERVICE & SUPPLY (CO.

1501 W, 6th Avenue
Amarille, Teiss

STARE ELHCIRIC COMPANY
Sharp & Optend Stremt

VECION MANUFACTURING 00,
5616 Lavndale
douatan, Texis

MARINE (Only) SERVICE STATION

GEILE AND FOERST MARINE. ELPOTRIGC CO,
290 City felund Avenue
Bty Inlsid 64, New York

AUTHORTZED: SERVICE STATIONS IN CANADA

DAVIES BLECYRIC C0.
617 Oentra 8t.
Calgary, Alherts, Canada

EDWARD LiPSEYT LYD.
8 Water Bt
Vungouver, H. C. Cansda

DAVIES ELERTRIC OO,
247 Bevond Ave. -Bo.
Saukatoon, Sask,, Opnsds

Howaan Bros,
Haging,  Saskatchewnn
Conada
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