





GENERAL INFORMATION

- THE PURPOSE OF THIS BOOK Thm mstructmn book is. furmshed 50
that the operator may learn of the characteristics of the plant. A thor-
ough study of the book will help the operator to keep the plant in good
operating condition so that it will give efficient servicé. ' An under-
standing of the piant will also assist the operator in determmmg the
cause of trouble if-it occurs.

- KEEP THIS-BCOK HANDY. Such. s1mp1e mistakes as the use of im-
" proper oil, improper fuel, or the neglect of routineservicing may re~
 sult in failure of the plant at a time ‘when it is urgently needed. Itis
suggested that this book be" kept near the plant 307 that it may be. refex- )
red 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 deter-
mine what repair parts are required, needed information will be fur-
nished upon request:. “WHEN ASKING FOR INFORMATION, BE SURE TO

STATE THE MODEL, SPEC., AND SERIAL NUMBERS OF THE PLANT.
- THIS INFORMATION 18 ABSOLUTELY NECESSARY AND MAY BE OB-
. ’I‘AINED FROM THE NAMEPLATE ON THE PLANT

: D rLlI@@@I@@EﬂDI@P@@J@@MﬂPﬁ@@%@@@

‘ [3 © _ MANUFACTURER'S WARRANTY _

EJ The Manufacturer wiarrants each product of its manufgcture to be
E‘-} free from defects in materjal and factory workmanship if properly -
I installed, serviced and operated under normal conditions acer'

’ [%:! ing to the Manufacturer’s instructions.

o Manufacturer’s obligation under this warranty is Yimited to cor-
L - recting without charge at its factory any part or parts thereof -
@T which shall be returned to its factory or one of its Authorized .
B Service Statigns, transportabon charges prepaid, within ninety
- {80} days after’ bemg put into service by the original user, and
which upon examination shall diselose to the Manufacturer’s sat--
- isfaction to have been or :ginally defective. Correction of such de-.
fects by repair to, or supplying of replacements for defective pm’ts.
shall constitute fulfilhment of all nbﬁgations to original user.

uets which must be repliced because of normal wear, which
been subject to misuse, negligence or accident or which shall have
been rei)a:red or altered outside of the Manufacturer’s factory un-
less authorized by the Manufacturer. ‘
Il Manufacturer shall not be lisble for loss, damage or expense
B din ectly or indirectly from the nse of its prod ct or from any other
@ cause, The Manufacturer makes no warr whatsoever with re-
[El* spect to component parts which are warranted séparatelv by their
@ﬂ respective manufacturers e -

o
% This warranty: shall not apply to any of the \1anufacturers rod B
=
[l
=)

5 The above \vanantv supersedes and is in lieu of all other war-
B yantics, expressud or implied, and no_person, agent or dealer is

authorized to give auy warranties on bchalf of the Manufacturer
: @] “mor to asswme for the Manufacturer any other liability in connec-
{#  tion with any of #ts products imless mnde in wriﬁng and signed
[@] by an official of the Mamifacturer,

il :
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ENGINE SERVICE CHART

FOR DETAILED SERVICE INSTRUCTIONS, SEE PERIODIC SERVICE.

.~ The following recommended Engine Servicing Charf‘may be used as a
o guide to estlmatmg: servicing requu’ements of ONAN Gasoline Engmes

" The chart is based on the Units operating under f avorable condltmns,
such as: use of recommended fuel and oils, etc.

HOURS OF OPERATION

SERVICE & PARTS . . | e ol®

, REQUIRED '_0888883888888§§8%§‘

A R = e S S e e e N R A S e b

0Qil change (Check daily).. * ‘ )

" Clean and gap plugs.,.‘_ XX z

*Air cleaner. __ — , Z

Igmtlon points. — 2
“1Clean carbon. ___ 11X g ,

Clean carburetor. __ Z

- Check tappets. _____ 8

Grind valves. __________ L

Clean oil base. - -

Clean crankcase breather. ﬁ

Clean engine, ... : : L 12N l_’j‘

Replace spark plugs. - AS REQUIRED i 0.

Replace valves, —__.__ , AS REQUIRED =

- Replace points. ._____ - A3 REQUIRED S

‘ “;Replace plston rings. . L. AS REQUIRED :

* Check the air cleaner often. Thoroughly clean and put in fresh oil at
least every 100 hours. o « .

B it is necessary to remove parts for Vinspection and gaskets are dis-
~ turbed they should be replaced with new ones. -

Periodic Inspection: For loose or poor connection‘s, {itlings, - etc.

o 1“ Recommended fuel: Use regular grade gasolme of at least 68 Octane -
Do not use premium type. If a high lead content
fuel is used, 1t will be neceas*»ry to remove the iead deposxts more
Irequently ‘ : 4

‘ Keep engine clean;




DESCRIPTION 1

INTRODUCTION. - This instruction manual is supplied to assist in the
- proper installation, operation, and servicing of the

CCK series electric generating plants. Unless otherwise stated, these e

mstructmns apply to all standard plants of the CCK series,

The .plant model and specification, serialnux’nber, and electrical char-. .

acteristics appear on the nameplate., The manufacturer produces many
types of generating plants, industrial engines;-and separate generators.
Basic differences such as voltage, type of ‘cooling, opnonal equipment,
and manufacturing improvements are mcorporated in the model and
specification numbers. Consequently the MODEL and SPEC. NO. on the
plant nameplate should always ‘e 'mentioned in any reference to the plant
1f contactmg a dealer or the factory. ,

Some details of these instructions may not apply to special models hava

‘ing modifications Specmed by the purchaser. Due to the wide variety =

~ of uses for which these piants are suitable, these instructions must be
~of a general nature. The use of ‘auxiliary or special equipment, special

installation requlrements, or unusual operating conditions may require

- the operator of this generating plant to modify these instructions. How-

ever, by using the.instructions and recommendations given in this man-

ual as a general guide, it will be possible to make a good mstallatlon,

' and to properly operate and maintam the plant.

The engine end is designated as the "Front End" of the plant "Left .
" Side' and "Right Side" of the plant are determined by viewing from the

. ‘front end. . Cylinder number one (nearer the tmng gears) is- on the

"Left- Side" of the plant.

Instructwns apply to both 60 cycle and 50- cycle alternatmg current plants,

the main difference being in the operatmg speed. Most appliances can be

used on either 50 or 60°cycle frequency current but it is advisable to -

- . check appliances before purchasing to assure that they are adaptable to o
‘the current frequency and voltage ' o

REAR




2 - _DESCRIPTION

'GENERAL DESCRIPTION

Each CCK ‘generating plant is a complete electrlc power plant consmtmg

-~ of an internal combustion engme, and a self excited electric generator

d1rect1y connected to the engine. = Controls and accessories suitable for
a normal installation and: accordmg to the partlcular model are supphed

v Each generating plant is gwen an actual runnmg test at the factory and

is carefully checked under various electrical load conditions before-

.shipment, to assure that it is free of any defect and that it meets all

performance requirements. Inspect the plant carefully for any damage
which may have occured in shipment. Any part so damaged must be re-~
patred or replaced before puttmg the plant into Operatmn

- The alternating current (ac) plant’ generates current sumilar to that

- supplied by most commercial power lines.  This type plant must be - ,
- operated whenever electric power is desired, The ac plant produces
* its full rated capacity in alternatmg current plus approximately 135
_watts of direct current (de) . The .dc is used as excitation current
- and, on electrlcally cranked plants, to charge the starting batteries. A
- small auxiliary load may be taken from the starting battery while the

plant is idle, depending upon the charge condition of the battery. The

ac  plant will not be damaged by Operatmg it with no load connected or . -
- w1th the startmg battery, on remote plants, dlsconnected :

. The dlrect current (dc) plant is made in two basm types (1) for dxrect

service application as a power source for lights, power tools, ete. ; and
7 (2) a spec1ally de31gned generator for- lifting magnet service.

. The dual purpose plant produces alternatmg current plus 32 volt de for

B battery charging. - When the maximum battery chargtng current is in use, . |

- the alternating current maximum output is reduced to 2250 watts. .-’

v_"‘TYPE“% OF PLANTS. - The portable type of plant is designed for appli-

cations where portability is important. A rope-

recoil starter serves for convenient hand cranking, and the plant can

[

not be connected to batteries for electric cranking. A carrying irame,
.a grounding stud and a pllot light are all des1rable features of this

portable type plant

The manual type of plant is des1gned for apphcatmns where the mount~
. ing location is somewhat permanent either stationary or in a vehicle,

Load wires must be connected directly to the output leads (except when
" an optional. receptacle plate is added). A rope-recoil starter serves for

‘convenient hand cranking, _and the plant can not be connected to battemee

for electric crankmg

‘ ‘The remote control type plant is desxgned for appllcatmns where the in~-

stallation will be more or less permanent - When properly connected to-
a 12-volt battery (or two 8-volt batteries in semee), the plant may be

o cranked eleetrtcally at the plant from one or more remote control 7

LR Ul M i




L sthch Iocatlon or through automatm cnntrols

,’ of the starting battery current, the plant may be cranked manually. The

. remote conirol type plant has a built-in chargmg circuit for keepmg the
 starting battery in a well charved condition, . Solderless terminals, in

the plant control. box, serve for connectmg the electmcal Ioad wxres to
- the generator output 1eads C '

CHART OF AC PLANT TYPES

In thé event of fa1lufe R

' REMOTE — |

- , PLANT FEATURE MANUAI;;L PORTA LE-
|Typical example: +| scex-1M/18 5ccz{-1;»/d 5CCK-1R/1A|
A . R ,f,sCCK—mﬁ'AA*v*
Igmtion | Magneto ~ Magneto Battery‘
q '011 Capacity (U S. Quart) 14 Quart* |4 Quart * 4 Quart

' Fuel Tank (U 8. Gallon)

f Cranl;ing“and Choking: .-

' NOTE T

1 Manual

. Séparate' (5).
g (Mtd Optmnal)

Meunted (4)

Manual '

for separate fuel ta.nk or ‘batteries.on these models

‘dxt;ates Vacu—Flo coolmg
':?rlor to

Spec D mo&els

Separate (5)

; Electmc “' :
Giis'OIiﬁé Carburétor: . Standard »Standafd o Standard .
- Gas-(}as,,,,’ ,iﬁe Carburetor'; ; Optyional"‘ | Opttonal Optlonal‘ 7
] Engme RPM (60 cycle) 1800(nommal) 1800(nom1nal) 1800(n0m1na1
Engme RPM {50 cycle) 1500(n0(minal) 1500(nom1nal) 1500(nom1na1 :
Load Connectlon = 4r Orutl“'gt" B0x Reéeptéé‘ies » Termmats
e Carrymg Frame Only ‘ 0pt10na1 1T Standard | Optmnai T
‘ Two-Wheel Dolly : Oﬁtion‘al T “Optiyq'nal OptmnalT o
N Housmg e e | o ggtclfﬂ;{ OfOr-
- Carrymg Frame or. Dony Accessory does. not prowde ~ /, 4




4 | DESCRIPTION
'ENGINE DETAILS
The engine is a horizontally opposed 2 cylinder, air cooled, 4 svtroke‘ cy~

cle, L head internal combustion type. Standard models burn gasoline
fuel, Some special models are equipped with a'combination type ca'xbureﬁv .

’ tor for burmng either gasoline or gas fuel,

The cylinder bore is 3-1/4 inches, the piston stroke 3 inches, piston
displacement 50 cubic inches, compression ratio 5.5 to 1. The cast
iron eylinder and crankcase is a single castmg. '

The ,exigine speed is controlled by a flyball type gdvernor, built into the
camshaft gear. The governor is externally adjustable. The governor

" function is supplemented by a speed booster, The booster is operated

by manifold vacuum and serves-{o 1mprove stab111ty under load condi-
tlons.

IgnitiOn currrent on manuél and portable type plants is supplied by a high

 tension, flywheel magneto, Ignition current on remote control type
~ plants is supphed by the starting battery.

' The engine is cooled by air forced around the cylinder walls and head.

Plants which are "pressure cooled" have blower fins on the flywheel
which draw air in through the opening at the front of the blower housing. .
Special modeéls of the remote control type plants may be Vacu~-Flo Cooled
and have blower fins which expel heated air out through the duct at the
front of the blower housing, as desirable for small enclosure installa-

 tions. The letter ""V" appears in the model of Vacu—Flo cooled type
plants (Example 5CCK~3RV /1A).

The engme has alummum alloy 3 ring pistons, and full ﬂoatmg type pis-
ton pins. The counterbalanced crankshaft turns in two unusually large

‘main bearings which are replaceable-prec1s1on-sleeve type. The con-
' necting rods are aluminum alloy with integral bearing. Special models

may have forged steel connecting rods and replaceable rod bearmgs. -

. The exhaust valves and seats are Stellite faced. Valve tappets are ad- ‘
g justable self-locking. - A positive rotator for each exhaust valve provides
8 Iong trouble free performance (Rotators not on ""Spec A" models)

v' 'The gear type oil pump supplies pressure lubrlcatwn to main and COoNm-
_ necting rod bearings. Oil pressure is controlled by an externally-ad- —
= Justable spring loaded rehef valve. :




» . saturated, 4.pole, shunt.

. armature. The armature for the

DESCRIPTION o

GENERATOR DETAILS
: ‘The alternatmg current geﬁerator 5 a revolyin
~ inherently regulated type €

“ between no load-and- full load condmons‘ ' .
.7 the'field of the. remo’ce startmg models perm1ts th g er
;:ras a startmg motor L I , 4 : :

i
/,i

The armature 1s connected dzrectly to
- taper fit and held in- place ,by a stud
- genter of the shaft. ~A- large ‘ball:

e crankshaft through a :

ses through the hollow .

! g supports the outer; ‘end -of the "

, ac plant contains both ac. and de - ,

wmdmgs, the -ac windm,gs cofifiecting to the collector rmgs the dc o
wmdmgs connectmg to the commy ator. - 0 oo

C L Two. basxc sizes of ac generators prevail in the CCK serles. :The .
- smaller generator uses a 4-1/2 inch stack of 1ammatmns rated output

| is 3500 watts for either 60 cycle or 50 cycle and-voltage reguiatlon is

within: plus or minus 3% of nameplate rating, : The larger generator: uscs

Ca 7-1/2 inch stack of laminations, - rated output is 5000 watts for 60 cy—

'cle or 4250 watts:for 50 cycle and voltage. regulatmn is within plus or
. mmus 5% of nameplate ratmg L -

- 'The d1rect servme dzrect current generator isad pole compound weund o
;‘j:commutatmg pole type rated at 5000 watts, 115 volts ,

'V 'The magnet service generator is a4 pole. type especially des é’d for .
- such service.. Thé generator is- rated at 5000 watts.: ;,Voltage is adyust—

e , ‘able from 230 to 250 volts by means cf the reqmred rheostat.

CONTR OLS

: The manual type piants have a'"manuai choke on the carburetor and a stop .
o button on the blower housmg. L S : : o
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e DESCRIPTION

SPECIAL ACC ESSORIES

The followmg spemal accessories are not standard equipment but are d-
~ vailable at extra cost from your dealer. When-ordering any of the fol- - _

© - lowing special accessoriles, always be sure to gwe the Model and Ser1al
, numbers of the plant on the order, ‘

‘ GASEOUS FUEL CONVERSION K‘ITS - These kits eontain parts and 1n- B
structions which permit the use
, of Butane, Propane or natural gas as well as gasolme ~

,AUTOMATIC CONTROLS (AC Remote Start Plants Only) - A ‘separate R
; - control is .
avaﬂable for .either 50 or 60 cycle a c. umts tha.t will automatmally

- start and stop the plant as the load requires : !

LINE TRANSFER CONTROLS (AC Remote Start Plants Only) - Line. = -
r transfer -
' ‘jcontrols are avaﬂable for use with etther 50 or 60 cycle units in standby
service, .When regular power service fails,’ the line transfer control «
~ automatically starts the standby- plant and takes over the load The plant
: 'StOp-S automatmally when. regular service is restored '

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

7, - fuel tanks and 5/16 inch

and 3/ 8 inch copper fuel lines in elther 25 or 50 foot length are avaﬁ-
able for mstallmg the fuel tank underground ,

,.'tREMOTE START STO‘P SWITCHES - Addxtmnal remote start—stop ,
. T : switches are available fromyour
dealer - - '

N 3- CONDUCTOR CABLE - This #18-w1re 3-conductor cable is designed
for remote start-stop station mstallation and’
'le adequate size :for switches Wlthln 250 feet w1re distance, -

- TWO-WHEEL DOLLY - The dolly makes the plant portable by one man.
‘ o The dolly is designed to assemble to the tubu-
lar carrymg frame as furmshed on the portable type plant. The dolly

has sem1-pneumat1c t1res and ad;ustable foldmg handles with hand grips.

FUEL RESERVOIR (DAY) TANK - ThlS tank with fittings can be mounted
. . on the plant and serves to assure

. qumk startmg of standby plants by replenishing by gramty feed fuel lost
: trom the carburetor durmg shut-—dowu pemods

cow WEATHER SHUTTER - ths Vacu-ﬂo plants Lmuts azr ﬂow :

T T



2 gamb1ent air temperature for,‘ : Sy
" - under 100°F, and should. not: excee ~110°F' -

'trollmg the: temperature

dxstance, the larger
' ‘clean, dry, well ven

-‘s'et Be sure that‘the,;exh
of the bulldmg G

‘osed buﬂdang and operate the,generat ngf :

S are: carefully extended to the out31d SO

nt:datlon must be prov1ded Sev-

there must be at least 3- 1/2 square
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INSTALLATION

L l - g@/uaﬁrw&w PLANT [}
MALINESRUN o ‘\i\

/ THROUGH |EUSED
SWITCH|BOX

i ; ”,l-TYpi'cal Stationary

=4
&2 I Installation
; » V ’ LouvERss,

by O .
STI’RT ING
BATTERIES,

CONCRETE

o ,
L N vass NOT

- CLOSER THAN

- 7[0;’ OF FUEL TMK MUST HOT
SBELESS THAN 6" BELOW AND
| THE BOTTOM -NOT MORE THAN

| 14’BELOW FUEL PUMP INLET

FIG. 1 - TYPICAL INSTALLATION

[ SN O RO R Eid



o 5VENTILATION (PRESSURE CGOLED PLANT) - Pr(.)‘vidw(

INSTALLATION 9

8 Plants mounted m vehzeles must also he grounded Revxew the applmable
- sections in'the National Electrical Code'and local: regulataons tc deter-‘ "
mme the steps to be taken for gro ndmg the set SRy g

mple venti~.

- here must

~be a constant supply of fresh air for coolmg the plant rge room,

_or out'of doors coolmg will be no problem, - There;shoul fleast

two openings, preferably at oppos1te ends of the.enclosure; to provide

ample ventulatmn ;he opemngs shauld be adwst le'§0 that the. volume = -
‘ : " The area of the. axrf -

~latio

NOTE INSTALL LOUVERS NEAR CELLING. | [
' {F NECESSARY TO PREVENT ascmcuumm
OF HEATED AlR.. . i

;\’nNDOW QR OTH .
 SUITABLE DPENING - -

"FOR AR QUTLET.

THE AREA OFTHE .~

QPENING TO BE

AS LARGE AS THE ,

AREA OF THE INLET .

COPENINGWITH ADUUSTABLE " 7 N
- LOUVERS. DIRECTLY IN FRONT
OF PLANT BLOWER WHEEL. \ : :
| By M ONTT
LEAST 33 SGU e ¢ - T ANT BO.ALLOW A FRE
2 AREA r /cmé\u&:‘iw OF AIA ON ALL SIDES.

AJSS

FIG 2 VENTILATION (PRESSURE COOLED PLANT)

- The mstallatmn of addztmnal openmgs may be necessary under some

conditions to prevent recirculation of heated air. If this becomes nec-
© .essary, air. outlets in the roof or in the wall near the ce11mg will help.

' 'The size of the air mlet can e mcreased or an add:tional a1r mlet in-". -
:stalled nearby ' ‘ S , '

If the umt is to, be operated where ﬂymg lmt chaff or dust is hkely to

be carried to the intake air stream, air.inlet and outlet openmgs should
. be made w1th reference to Lh gprevaihng wind.  In such mstallatlons th
- air inlet should be screened nd the seréen: kep’c clean to prevent restriej




0 INS.TALL'ATIONv'

- Lervxcmg Use the rubber mountmg cushions to minimize vibration.
pace the 5/16 inch diameter mounting bolts to agree with distances
hown on the Dimensional Outline illustration. Space the front two bolts

ifor the 0il base 12 mches apart and the rear two bolts for the generator‘

P(DSIT_FQN HOUNTING BOLTS IN
CLEATS PLACED AGROSS FORM.

L CCARRYING FRAME [ .
METHOD OF BOLTING :
CARRYING FRAMETO
PERMAM&NT
BASE.

ZFIG 3 - MOUNTING BASE

support 8 inches apart Front center to rear center moiintin’g distance .
'is°15~1/8 inches. Be sure the mounting base is smooth and level so as:
1o avoyi excesswe stram on any one. of the four mountmg :feet

MOUNTING CUSHIONS Instau the mountmg cushwns as ﬂlustrated

- ~ The metal spacer and the flat washer at each '
end, prevents excesswe compressmn of the. rubber cushions.

NUT
_LOCK WASHER
FLAT WASHER

L MOUNTING RUBBER
L UPLANT o
F—MOUNTING BASE
B SPACER :
_J— MOUNTING RUBBER
TAT WASHER
oLt - -

ARGE FL '
‘ WASHER COPTMML)

iy,

FIG. 4 ) MOUNTING CUSHIONS

EXHAUST - Pipe the exhaust gases outside the enclosure, usmg 1 mch ,
. pipe or larger. Increase the pipe size used, one size for -
, each additional 10 feet in distance. Avoid sharp bends if p0551ble by -
using bent pipe or sweeping elbow where necessary. Connect the erX»

ible exhaust tube to the plant exhaust outlet, a sufficient length
of pipe
to conduct the gases outside the enclosare, and tlze muffler t:g)ttbe pfpi
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- outside the enclosure. Insulate or shield the exhaust pipe if 1t comes
close to or passes through a flammable wall or other material. I the
exhaust line must be inclined upward from the plant, construct a conden-
sation trap of pipe fittings and install it at the point where the upward
pitch begms. Dram the trap pemodically o
e I EXHAUST Li w:—r/usr
T OBE PITOHED UPWARD-
p CG!\SJ?JC ATRARP

4 OF PIPE FITTINGS
AT DGIN"" OF RISE

EXHAUST LINE PASSING = CONDENSATION
: THROUGH WALL TRAP
n ___OR PARTITION ;

FIG. 5 - EXHAUST INSTALLATION

If exhaust noise from the standard muffler will be ob}ectzonable an un-

derground muffler ‘may be constructed. Do not yse an underground muf-

fler if there is any danger of itg filling with water at any time. Usea
heavy metal drum or pail and ‘weld suitable fittings for inlet and outlet
pipes. Do not use a container which contained any flammable liquid with-
out first making sure that all explosive vapors have been driven out. Re-
move the bottom. of the drum, or drill holes in the bottom, to allow con~' "
densation from the exhaust gases to drain away. The muffler exhaust

 pipe should extend at least 24 mches above ground, with a gooseneck fit-

ting on the -end to prevent entry of rain or snow.

- OIL DRAIN EXTENSION ~ The-addition of an oil’ dram extensmn pipe

: and coupling will provide for cleanliness and
jconvenlence in draining oil from the oil base. Before filling the oil base
with oil as directed under Preparation, remove the drain plug from the

0il base and. install a 3/8 inch pipe.nipple and coupling in its place, In- -
stall the dram plug in the couphng, When draining the oil, remove only

' the plug,

- PIPE NIPPLE

' FIG. 6 .- OIL DRAIN EXTENSION
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BATTERY, AC REMOTE CONTROL PLANT. - A 12-volt battery is re-
quired.  H two 6~volt
batteries are used the batteries must be connected in series by connect-

~ ing a short cable between the positive post of one battery and the negative
post of the other battery,

GROUNDING . -

Use care in
tightening

—~BAT. BATTER
NEGATIVE = FO,‘.} I'FQVE 1352

i Fi1G. 10 BATTERY CONNECTION AC REMOTE PLANTS

Connect one of the long battery cables between the posﬁ:we {-+) battery
post and the BATTERY terminal-on the start solenoid in the control box.
To avoid infernal damage to the start solenoid, use care in tightening
the cable terminal nut. ' Connect the other battery cable between the
negative (-} battery post and the ground terminal (screw, stud, or
solderless. type) on the generator.

‘Connect the 32 volt battery for the dual purpose plant in the same manner,
‘using a fused double pole switch between the plant and the battery. Refer
to the wiring diagram. Be sure all electrical connections are tight.

~Coat battery clamps and posts mth a light coatmg of grease or. va.selme
o to mnnmlze corrosion :

,BATTERY MAGNET SERVICE PLANT A 12 volt ‘battery (or two 6 volt

' - batteries in series) is required.

Connect the battery posn:rve cable to the engme start solenoid switech term-
~inal, Connect the battery negatwe cable to the ground point on the 011

..’,‘baseas shown.

. : - BkTTEFR\é
- - . POSITIV

. BATTERY NEGATWE 2

[ §< CABLE CA‘ELE

FIG. 11 BATTERY CONNECTION, MAGNET SERVICE PLANT
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" STAR’I‘ AND IGNITION SWITCHES MAGNET SERVICE PLANTS .- The
: magnet

service plant is. supohed with separa.te 1gmt1on toggle and start push but-
ton switches. These switches can be mounted at any convenient point.
‘where the operator will be able to know when the plant starts. Accidental
‘closing of the start switch while the plant is running may damage the
' starter. - Connect the ignition toggle switch across theplant, terminals

marked IGN, SW. Connect the start switch across the plant terminals
marked START SW. Note that the center plant terminal is common to-

- both circuits, thus permitting use of only three wires. Use #18 or larger
“wire, o

IGNITION °
SWITCH

START
L/ TSWITCH

A%

FIG 12 START & IGN"ITION SWITCHES MAGNET SERVICE PLANT

W]BING - If necessary to install wn'mg, follow specﬂlcatlons of local
and ‘national electrical codes. . If in doubt, consult a licensed -
~ electrician, Use sufficiently:large, insulated wire between the plant and
the load, Install a circuit breaker or a fused main switch in the load line.
" --near to the plant. REFER TO THE APPLICABLE PLANT WIRING DIA-

v ~Where'cohnections' are made by joining two wires, always be sure to
- tape the ‘connections thoroughly. Apply two layers of hali-lapped elec~-
- trician's tape and two layers of hali- lapped frictmn tape, extendmg both ‘

- well beyond the ends of the connectlon. ;

g «The w1re sme Wlll depend largely on the dlstance and perm1551b1e volt-
age drop between the plant and the load and the amount and kind of load.
Consult a competent electr1c1an Check. natxonal and local codes before

installing,

- :CONN'ECTING THE LOAD WIPES MAGNET SERVICE - The magnet .
, . service

plant has generator 1eads marked Al F2, and A2, extending into the

" outlet box. Connect the voltage control rheostat between leads F2 and .

© A2, Connect the magnet (loaa) wires to generator leads Al and A2,

SUTLET BOXV A‘MTO LOAD

=Fp -~ ™ RHEQSTAT'—%%}#HESTM 25
#TOLOAD -——-1' ’ ’
Aa & RHEOSTAT - — N

CTAP.E CONNECT/ONS

[~ LOAD-]

. qu 13 LOAD' WIRES MAGNET SERVIGE PLANT



‘mmals are 1ocated 1nS1de the: control box and are marked ‘The same = ... ;

' Unity Power Fa

©WIRE SIZE, NO: ¥
o kWattS Amps D et per wire Size. !
5300 - 8200 i

S0

900 174, 100 tg5 1020, :1'625 2650 4100

|

680 1080 1770 . 2730 - S|
U SRR

1

i

|

2510 7810 - 13252050

_10‘“ 650. 1060 - 1840 . . ]
275 430 71071080, . e
205 325 530 -8 .. o
1407 2157 350" - 550 S L |
W00 U 160 265 -410 - s |
80 130" . 210 35071 1
oo 65 205 160 i

double the distance listed. Ii only 1% volt-
1stances listed by 2. T R R

Use 115 Volt table above

Smgle Phase 115< 230 Volt A. C 3 Wu‘e - Use 115 Volt table ahove for
each 115 Volt circuit, . ) : .

: Doubleg the distancxe,s' listed in the 115 Volt

: Smgle phase‘zso Volt A, C

Three Phase 230 Volt cufcmt - Mulnply the dlstances in the 115 Volt Table .
by 2- 1/4 for the ame ad.. Use the Amps Column, o oo

"CONNECTING THE LOAD WIRES AC REMOTE PLANTS - The ac
g “load ter-

These termmals are of the

, tlghtenmg the screw. Thoroughly S
rom the end of each wire before msert-k

n ect the 1oad eres to the plant y
ire to the control box terminal
ounded (black) load w1re to the
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SiNGLE PHASE TWO WIRE CONNECT%ONS

CONNECT GROUNDED (WHITE ) SIDE
OF LOAD CIRCUIT HERE (Mz)

'REMOTE .
PLANTS - )
o _ CONNECT .UNGROUNDED CBLACK)SIDE
"OF LOAD CIRCUIT HERE (Mp
CONNECT ‘GRoU'NoED (WHITE?
" SIDE OF LOAD CIRCUIT TO -
S - GENERATOR LEAD MARKED Mg | -
- MANUAL S
PLANTS

CONNECT UNGROUNDED
{BLACK) SIDE OF LOAD CIR- | -
CUIT TO GENERATOR LEAD M,

"REMOTE

S paov

PLANTS

 MANUAL
CPLANTS

zaov. .

/LEAD MZIS g
GROUNDED i

 PLANTS

'REMOTE

" MANUAL
PLANTS

| FIG. 14 - AC LOAD WIRE CONNECTIONS =~ -
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i‘Phase, 3 Wire - AC Remoté

On'single phase, three wire plants, conpect the 1o;
- by connecting the ground (white) load wire to the ck

marked "M2", Connect one of the ""hot" ungrounde ack) load wires

to the control box terminal marked "M1", ‘and connect thé remaining

"hot" ungrounded (black) load wire to the control box «termlnal marked
. "MS" . . R

wires to the plant
L box terminal .

Two 120 volt cifcuits are available, One circuit across "M1" and "M2"
and another circuit across '"M2" and M3 The load or-each 120 volt
circuit should not be more than 1/2 the capamty of the plant

One 240 volt c1rcu1t is available. This circuit is across M1 and "M3",
~"M2" is not used with a 240 volt- circuit. If only 240, voit current is used
the full rated capacxty of the plant may be used,

: Both 120 volt current and 240 volt current may be used at the same time. .
However, the total of either 120 volt load plus 1/2 the. 240 volt load
should not exceed 1/2 the capacity of the plant, For example a total of
2500 watts is available on each 120 volt circuit of a.5000 watt single phase ‘
3 wire plant. If 2000 watts of current is used on either 120 volt circuit,
only 1000 watts of 240 volt current can be used at the same time. To de=‘
termine the current available on each 120 volt circuit. when the 240 volt
load is known, subtract the 240 volt Ioad from the plant rated capacity
and divide the remamder by two.. ,

3 Phase, 3 Wire - AC Remote

For three phase current connect one load wire to each oi the three
generator terminals “Ml" M2, and *M3", If a test run ‘indicates
wrong rotation of 3 phase motors in the load mrcmt reverse the con-
’nectmns at any two generator terminals.,. ,

, Smgle phaSe current can be obtamed between any two termmals  Three
“such smgle phase circuits are thus available: "Ml and M2", "M1and
‘M3, "M3 and M2". Not more than one third the eapamty of the gen-
erator 1s available .on each smgle pha ' i ,

I both single and three phase current is used at the same tune, use .
care not 1o over-load any. one of the. smgle phase. cxrcuxts. Subtract the -
amount of the three phase load from the rated capacity of the generator. '

“ . Divide the remainder by three, to determme the amount of single phase -

,,.load Wthh may be connected to each of the smgle phase cxrcmts. R

4 Wu'e Plant - AC Remote
The four wire, plant is des1gned to produce smcle 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, and_
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o the three phase current is the higher voltace.

For single phase current ‘connect the "hot" load wire to any one of the

~ terminals ""M1", "M2", or "M3", Connect the ground {(white) load wire -

" to the terminal marked "MO". Up to one third the rated capacity of the
generator is avaﬂable on each smgle phase C1rcu1t, if no 3 phase 1oad :

is connected ,

For three phase current connect the vhot” load wires to the terminals
marked "M1", "M2" and '""M3", one wire to each termmal Connect
the ground load w1re, 1f used ‘to the plant terminal marked ”MO”

;If both single phase and three phase current is used at the same t1me,
. use care not to over-load any one of the single phase circuits, Subtract
the amount ‘of the three phase load from the rated capacity of the gen-
erator. Divide the remainder by three to determine the amount of single

‘ phase 1oad which may be connected to any smgle phase C1rcu1t

E CONNECTING THE LOAD WIRES AC MANUAL PLANTS - Manual

= type plants
“ have generator output leads which extend mto an outlet box. Connections
to the output leads may vary between different installations. The user
should instal! a circuit breaker or a fused switch in the main load line
to provuie for automatm dlsconnectmg of the 1oad

I the appl.lcatwn-vls essent1ally staticnary, the user may desire to con-
nect the load leads within the outlet box on the plant, using bolts or con-
nectors and taping each lead. K the main load lines are to be run in ri-
gid conduit, install a short length of flexible conduit between the outlet -
- -box and the rigid conduxt Flexible conduit may be used entirely if so .

' desired. I conduit is not used, install a Romex connector, or a simi-

~lar load conductor securmg dewce to hold the load wires where they
enter the outlet box

' ‘-Manual type plants have markmg ("Ml" etc ) on the generator leads
which correspond to the same markings on the control box output ter-
- minals of the remote type plants. . The instructions for connecting the

2' ~j:~;‘10ad wires are not repeated here. Please refer to the instructions
CONNECTING THE LOAD WIRES, AC REMOTE PLANTS and select the
paragraphs Wthh apply to the model in questlon

g CONNECTING THE LOAD WIRES AC PORTABLE PLANTS - The port-
, . able type .

T plant is de51gned for apphcatmns which require: plant operatmn at var-

~ious locations. . These plants have outlet receptacles of the grounding
" type which serve for easy connection and disconnection of the load.
Matching electrical plugs or caps must be provided on the load wires,
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AFIG 15 - LOAD RECEPTACLES PORTABLE PLANTS

'GROUN’DING ALL PLANTS - If groundmg is called for in local elec-
trical codes, or if radio interference
necessﬁ:ates it, prov1de a separate ground, ' Also'the operator will de-
sire to protect himself from possible dangerous electrical shocks. by
grounding the generator plant and branch circuits. Radio interference
‘may result if the plant is grounded to a ‘water pipe or to a ground used by
a radio, Drive.a 1/2" diameter rod or pipe into the ground as near to.
the plant as possible. Make certain that the ground rod will always pen-
‘efraté moist earth. Fasten an approved ground clamp to the rod. Run
a wire (number 8 or larger) (never smaller than 2 sizes smaller than
‘the largest wire used in the system) from the clamp to the plant ground
terminal. I no separate grounding terminal is provided on the plant,
connect to the EATTERY NEGATIVE or to the grounded loa,d lme ere. .

VThe mstallatmn must be mechamcally secure, and must have 1ow resis-

- tance electrically. ” Comply with na.tmnal and local electrical codes‘

SHOULDBEAS -
CLOSE TO PLANT
"AS PRACTICAL

GROUNDING TERMINAL . - GROUNDING ROD
“ON BLANT -0

ATTACH GROUNDING.
© WIRE TO ROD. WITH. . . .
AN IMPROVED TYPE )
F CLAMP DRIVE ROD
. INTG MOIST
EARTH: ~ 7 -

< AN

FIG. 16 - PLANT GROUNDING _
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REMGFE CONTROL SWITCH AC PLANTS. - One or more remote con-
, ‘trol switches may be con-

" nected to prov1de remote control of starting and stopping remote plants.

The wire length from the plant to the switch determines the wire size

necessary., For dlstances up to 250 feet use #18 wire. - Use: #16 wire.

up to 400 feet, or use #14 wire up to 630 feet. S

The four‘plac‘e terminal block, located in the control box, is marked
"REMOTE CONTROL", B+, 1 2, and 3 appears in the illustration, Ter-
- minal number 1 is used as.a common ground, terminal number 2 con-
nects to the stopping circuit of the plant and terminal number 3 connects
to the starting circuit of the plant, The terminal marked B+ , is to be
used only with an automatlc control mstallatmn

- Connections for two styles of momentary contact toggle smtches for use -

‘as Remote Start-Stop Stdtions are illustrated. Connect all number "2
or "OFF" switch terminals to the number "'2" termiral on the plant ter-
minal block. Likewise, connect together all number ""3" or "ON" ter- .

 minals and also, all number "1" or "SINGLE" (not marked) terminals.
I the switch is to be mounted vertically, start position should be upward

' ~to conform with operation at the plant when a toggle switch is used

, P.A;OI.E c%rmm TERM-
INAL BLOCK PLANTEE“ 7474 sq-ll

A278 ( . ) . .
. 7O 57%{53 LOF MOMEA/?%PY CO!V?’Z«?(’?’ 55’!’?7‘(‘&’

FIG. 17 - REMOTE START-STOP STATIONS '

SEPARATE “FUEL TANK. - The separate fuel tank has a capamty of 5 ‘
‘gallon (U, S. Measure).

| InStall the fuel tank so that the bottom of the tank w111 be less than 4 feet
below the fuel pump. The top of the tank must not be above the fuel pump
Refer to the. Typlcal Installatmn illustration. :

Follow the instructions supphed mth the fuel tank and cap, according to
. the installation requirements. Connect the pipe thread end of the fuel
line to the fuel filter and bracket elbow o :
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~Note that one end of the shorter flexible fuel line has a swwel connector
- fitting, and the other end is solid to the line. Connect the solid end to- -
the filter outlet, and the swivel end to the fuel pump inlet. Take care *to?
‘start threads strazght The. threads on the two endg are different and
may be damaged. if the ends are reversed.

UNDERGROUND FUEL TANK, - Comply with local codes governing un=-

derground gasoline tank installations. -
If the fuel 1ift for the fuel pump on the engine is greater than the recom-
mended maximum of 4 feet, then an auxiliary electric fuel pump should
_be installed ahead of the engme pump to prov1de a dependable supply of
fuel.

FUEL RESERVOIR (DAY) TANK. In standby service, the generating
, -plant may stand unused for many
days. Inthis period of shut-down, sufficient gasoline may evaporate
from the carburetor to lower its fuel level con51derab1y. Prolonged -
cranking may then be necessary in order to pump enough gasoline into
the carburetor for the engine to start. On installations where automatic,
unattended starting after extended shut-down is necessary, an auxiliary,

“gravity feed fuel tank should be installed. - Fuel from this tank flows by-

- gravity to the carburetor, thus replacing any fuel lost through evapora-
“tion and promotes quick starting after an idle period.

Note: Return line to underground - s BT
tank must be larger than supply GuerarL aT il 1F

line to fuel pump inlet. - RESERVOIR TANK) | ||
. . © VENTLINE TO EXTERIOR [ 4

OF Fc//::@zw) SR _j)

oo

| RESERVOR THNK-iy

| BETURN LINETO
UNDERGEOUND
FUEL TANK

o o i
LINE FROM FUEL PUME : . {g.’ 11
' . i

¢

€ |

F1G. 16 - FUEL RESERVOIR "DAY" TANK

LINE TO CARBURETOR - 1 :

CARRYING FRAME (OPTIONAL ACCESSORY). - The welded tubular

steel frame is stand- .

ard equipment on the portable type plants The frame may be added to
_the manual or the remote type plants but it does not provide for the se-
- parate fuel tank or for the remote-starting Dbatteries. Use the existing

’ mounting cushions and spacers. Use a bonding strap or other suitable

e groundmg conductor between the plant and the carrying fra.me

' Z-WHEEL DOLLY (OPTIONAL ﬂCCESSORY) - The dolly is designed
' to assemble to the -

"carrymg frame as furmshed on the portable type plant .The. dolly has
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semi-pneumatic tires and adjustable folding handles with hand grips. .

READI-PULL STARTER. - Refer to the separate section in this publi-

cation for installation, operation and main-
tenance of the Read1-Pu11 rope recoil starter. The starter may be
positioned in various directions of rope pull as illustrated under MAIN«
TENANCE AND REPAIR.

"The air housing on vacﬂum—co&led units' does not permit the use of a
" Readi-Pull starter. Vacuum-cocled units are all electrically cranked.

RUNNING TIME METER
Don't Gness - Know how many hours your plant runs, so that you-can .

change oil and service the plant at proper intervals.

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

PART NO.  USED WITH PLANT
302-212 - 60 Cycle, 120 V. A.C.
302-102- 50 Cycle, 120 V. A.C.

304-99 . Resistor - adding to either rnetér
' ‘above makes it su1tab1e for 240V. use.

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

; ‘ © 301-500 Instrument Box

'RUKNING TINE METER

TotaL |[60000]{Hours |

g Z . © o " RUNNING TIME METER
f‘ ‘

INSTRUMENT BOX -
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GAS REGULATOR (OPTIONAL EQUIPMENT).

‘1. The gas regulator supplied is a secondary (atmospheric) type, de-

~ signed to operate on a line pressure of 3 to 8 ounces. If the line

pressure is more than 8 ounces, consult the fuel supplier regardmg the

" installation of a primary regulator.

2. Some local regulations require installation of an electric solenoid
type valve, and a filter in the supply line, Be sureto install a

manual shut-off valve in the line.

~ 3. Assemble the pipe fittings to the regulator as 111ustrated and in-
stall the regulator to the gas supply line. Turn the regulator to an

upright position, and support the line securely.

4. Turn on the gas supply valve. Blow into the open vent hole (F )

5. Put a soap bubble over the regulator outlet nipple (E)} and turn the
adjusting screw (G) out until the fuel seeps through slowly, making

the soap bubble grow. I fuel pressure is quite low it may be necessary

to remove the adjusting screw before fuel will flow., _

6. Turn the adjusting screw in just to the point where the soap bubble
holds. If the screw projects above the casting surface, turn it just

flugh. No further operating adjustment will be necessary Install the

vent fitting in the hole (F).

7. Connéct the fuel hose between the regulator and the carburetor, run-
ning the hose beside the engine rear adapter casting. If the hose is

a tight fit, lubricate with wet soap. Tighten hose clamps securely.

8. See that the ﬂoat lock (D} is turned in to its limit, and that the choke

is 1ocked wide open.

- CHMOKE LOCHK~

'GASDF‘

GASOLINE IDLE ADJUSTMENT

g GASOLINE MAIN
ADJUSTMENT

HALF PIPE NiPPLE (B)
. \1:.;:@ 8 DQ—reew ® -
~ Joas Host @ E-—- nieeLe (0
' G5~ REDUCING BUSHING ©
; i GAS REGULATOR (A).
EARLIER MODELS | (B
AR R MObELS ADJUSTING SCREW (§)
QUTLET HERE WiTH| [/
. 4™ PIPE PLUG. 9 VENT @INSTALL
{0 REGULATOR - - ; %/ AFTER ADJUSTMENT
A T PIPERLUG o
e Tl ~ = o
3 £ ,-’“MA‘N GAS }
% GAS SUPPLY LINE SuFeLY UNE
as53s ‘ . DRY FUEL

. FIG 19 R : FILTER
‘ GAS REGULATOR CONNECTION . '
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VACU FLO COOLING {Optmna.l Eqmpment) - Cooling air is drawn
past the engine and out
; through the front of the blower housing on plants which are Vacu-Flo
--eooled {also referred to as suction cooled) This type of cooling is de-
-sirable where the plant must be installed in a small enclosure. Provide
AT LEAST 140 square inches of free (net) air inlet area. Install duct
work to exhaust heated air outside of the enclosure, using flexible ma-
‘terial next to the engine air ducting scroll. Vacu~Flo type cooling is- .
available only for remote type plants, all of which have battery 1gmtlon ,
;Conversmn in the field to Vacu-Flo coohng is not pracncal
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FIG. 20 - VACU-FLO COOLING
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FILL TO ”F” MARK
ON INDICATOR -

.‘BE SURE TO

‘ Y sSCREW OIL"
- 1- FILLER.CAP.
r | . DOWN TIGHT-
’ : 'LY

TSSSKEEP GOVERNOR” "
LINKAGE LUBRICATED

FHiL WITH DILTG
THIS LEVEL

RENEW OIL BEFORE
| DT REACHES SHELE
] IN CUP i,

OPEN VALVE ALL THE WAY ||
, TO BACK SEAT

FIG. 24 - FUEL SHUT-OFF VALVE
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N “'?PREPARATION |
| | | CAUTION |

DO NOT ATTEMPT TO START OR OPERATE THE PLANT
UNTIL IT HAS BEEN PROPERLY PREPARED FOR OPER- =
ATION WITH OIL AND FUEL AS DIRECTED IN THIS SEC- o
TION. oo

CRANKCASE LUBRICATION - Use detergent oils classxhed by the

‘ . .. American Petroleum Institute as
L Servxce 'DG" or, ‘as marketed by most manufacturers, MMS/DG™:" The
© use of Servxce "DS" is sat1sfact0ry, but its h1gher cost is not ]ustzfxed

Multxmcosxty oils such as 5W 20 or 10W 30 are not recommended as

the oil consumption increases greaily (in some cases consumption may
-be more than doubled) At low temperatures where cold starting may
_ be"difficult and high oil consumption is not a factor, the use of multi-

‘viscosity oil may be ]nstmed Do not use a non—detergent oil’ unless un- |
‘ avmdable , . '

TEMPER'A‘TURE o !-'ﬁsAE‘NuMBER; P

© Above 90°F. (32°C.) . 50
300F. to 90OF. (100 to 3200 ) SR o300
QOF. to 30°F, (~180C, to. _10(:) ‘ R

Below 0°F. (18°C y S BW;or
- - 10w plus 10% kerosene.

| ' NOTE |
. For temperatures below OOF {—1800 ) 1f SAE nnmber 5W oﬂ
is ot available, use SAE number 10W oil diluted with 10%
kerosene. Use 4 ounces of kerosene to each quart of oil,, Mix
- the oil and kerosene thoroughly just before pouring it into the

engine. Fill the engine to the full (F) mark 'on the mdmator
‘Do not over. fﬂl o .

When usmg a detergent type 011 always use oil of the same brand when

adding oil between oil changes. When mixed together, detergent oils of
 different manufacturers sometimes form chemxcal compounds that are
: harmful to internal eng;me parts. '

B ad d
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Lubricate the ,governor arm ball joint with a dry tjrpe lubricant such as
powdered graphite to assure best performance and longest life of the ball
joint, If graphite is not available, use light non-gummy oil. -

AIR CLEANER. - Remove the oil cup from the bottom of the air cleaner. i
Add oil of the same SAE number as used in the crank- ;
case, to the level indicated inside the cup,FIG. 23. Reinstall the cup.

GASOLINE FUEL. - The portable type plant has a 4 gallon rectangular

tank mounted over the generator, The stationary
type pIant has a5 gallon separate tank, Measures are U, S, Standards, ;
Fill the tank nearly full with clean, fresh, automotive type gasoline of - |
at least 68 octane rating. Do not use a highly leaded premium type gas=-
oline, as its use will necessitate more frequent carbon removal and spark
plug and valve service, Do not fill the tank entirely full of cold gasoline,
Expansion of the fuel as the plant warms up may cause the gasoline to
overflow and result in a fire hazard. Observe the usual precautions -
when handling gasoline. 'NEVER FILL THE TANK WHEN THE PLANT -
IS RUNNING, BECAUSE OF FIRE HAZARD

. Open all of the fuel shut-off valves all the way to backseat and mspect
the fue1 system for leaks.

If the preceding instructions have been followed, the plant should be
ready for operation. Before starting the plant, however, carefully study |
the sections OPERATION and ABNORMAL OPERATING CONDITIONS

' immedxately followmg )

GAS FUEL - I the plant W111 be run on gas fuel, see that the spark

, plugs are adjusted to 0. 018 inch gap. See that the reg-
s ulator is properly adjusted as directed under INSTALLATION. If the
" BTU rating of the gas to be used differs from that used in the test run , ,
- at the factory (1000 BTU), it will probably be necessary to make carb- *v
-uretor gas ad;ustments Refer to the ADJUSTMENTS section. o

" 'BEFORE IN‘I-TIAL START - Clean the spark plugs in gasolme before the . |
, initial start to dispose of preservatwe 011 f
placed in the cylmder before fa.ctory shipment. .

" Long storage periods may cause the oil pump to lose its prime. If thls ;
. condition occurs, stop the engine, remove the oil relief valve, add oil- ;
to the pressure lme and reinstall the valve Check the 011 pressure. .
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o BEFORE ATTEMPTING TO START THE PLANT, MAKE
‘SURE THE PLANT HAS BEEN PROPERLY INSTALLED
AND PREPARED FOR OPERATION AS DIRECTED IN

: .THE PREVIOUS SECTIONS

STARTING AC REMOTE CONTRO‘L PLANTS. - For the initial start (or
A . if the plant has run out -
of fuel) it mu be necessary to pump gasolme to the carburetor. It ‘
usually takes about 30 revolutions (or fuel pump primer strokes) to pro-
perly fill the carburetor with gasohne. , .

To start the plant push the START STOP sw1tch to its START pos1t1on
The plant may hesitate for several seconds before cranking past com-

' pression on the first revolution. HOLD THE STARTING SWITCH
"CLOSED FOR THIS HESITA’I‘ION PERIOD. The engine will crank over -
compression and then ‘gain normal cranking speed. As the plant starts,

‘release the start smtch makmg sure the switch handle returns to its
.- center posmon ' o

START]NG THE MAGNET SERVICE PLANT - The'magnet service

, . . plant uses an automotive

type system To start the plant, snap-the ignition switch to its ON po-

~ gition and push the START switch to crank the engine. As soon as the
engine starts, release the start switch. As with any automotive starter,
damage may occur 1f the starter is engaged while the engme is runmng

STARTI‘NG THE REMOTE CONTROL PLANT MANUALLY - If the bat-
‘ ery charge -
" condition is too low to crank the engine but is suff1c1ent to supply igni- -
tion current, the plant may be started manually. - Snap the control box
switch to its MANUAL START position. Crank the engine with a smooth
fast pull the full length of the starting rope. Do not jerk the rope. Re-
peat the cranking as necessary. After starting, return the control box -
.8witch to the ELECTRIC START position, to-avoid discharging the bat~
tery. If the plant will not run at the ELECTRIC START position, but
- will at the MANUAL START position, a control fault is indicated, and ,
‘proper repairs should be made to avoid further damage to the controls.

STARTING MANUAL AND PORTABLE- PLANTS. - To limit manual
cranking required,

~work the fuel pump priming lever to assure adequa.te fuel in the carbu-~

retor. Always leave the priming lever all-the-way inward to not re-

strict the normal operation of the pump., Adjust the manual carburetor

- choke as necessary for the temperature cond:tzons It the piant has been
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standing idle in cold weather, the carburetor choke may have to be com-
pletely closed for the first cranking. In hot weather, or if the plant is
still warm from recent operation, little or no choking should be re-
quired. Avoid overchoking. On plants not equipped with a recoil starter,
wind the start rope on the flywheel rope sheave in a clockwise direction
to within a few inches of the rope handle. Crank the engine with a strong,
fast pull the full length of the rope. If the plant fails to start at the first
cranking, change the choke setting and repeat the cranking. As the plant

starts, adjust the choke position to the point where the plant runs smooth~

ly. As the plant warms up, gradually open the choke all the way.

WORK PRIMING ROD. BEFORE| .
CRANKING ~THEN LEAVE ROD | -
PUSHED ALL THE WAY IN.

AlBB 2

FIG. 25- PRIMING THE FUEL PUMP.

- APPLYING THE I'_;OAD - Best results are obtained if the plant is al-
lowed to thoroughly warm up before apply-
inga heavy load Load wires should be connected before operating,
according to the model in question, as instructed under INSTALLATION.

* Apply the load to the remote control type plant by throwing the main line -

switch to the ON position. If no main line switch was installed, throw
the switch for the individual load to the ON position. When possible
apply portions of the load in steps. .

: Procedure for applymg the 1oad to the manual type plant will depend up- :

on the installation and application. If no plug-in receptacles were added
at the plant load application as given for remote control type plants E
’ w111 apply v : oo

On the portable type plant, plug-in receptacles serve to apply the load
by inserting the load plug directly into the receptacle at the side of the .

generator, Twist plug part of a turn in the. receptacle to secure the con-

nection. -
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RHEOSTAT CONTROL MAGNET SERVICE ~ Be sure the field
rheostat is turned to

1ts maximum res1stance position (minimum generator voltage) before

- starting the plant. After connecting the magnet by operating the mag-
net controller, adjust the rheostat to give a generator voltage of 250
volts or to the rated voltage of the magnet. When first connected, the
the magnet resistance is comparatively low, so more rheostat resxst-
ance is needed to keep the voltage at the proper value. As the magnet

© warms up in use, the rheostat must be read;;usted to brmg the voltage
up to normal,

BATTERY CHARGE RATE; - The battery charge rate is automatically -
, : controlled by a voltage regulator. <On
AC plants, the high charge rate was set at the factory for average op-
erating conditions. I frequent starts and short operating periods re-
quire an increased high charge rate, adjust by moving the slide clip on
the adjustable resistor in the control box. Onplants with a separate
charging generator, failure of charge current could be due to a blown
fuse in the voltage regulator.

STOPPING THE PLANT. - To stop the manual and portable type engine, -

press the STOP button on the blower housing
until the engme has come to a complete stop. The high tensmn mag-
neto provides a firing spark even when the engine is running at very few
rpm. Release of the STOP switch too soon will allow the plant to agam
pick up speed and continue to run.

To stop the ac remote control plant, push the START-STOP switch to ‘
the 8TOP postion. To stop the magnet service plant, sna.p the ignition
switch to its OFF position, . -

- In an emergency, if the STOP button faxls to work, the plant may be
stopped by closmg the fuel shut off valve. :

CHANGING TO GASOLINE OPERATION - Engines having a combina-
" tion gas-gasoline carburetor

~ can be switched to gasohne operation by the following procedure: (1)

Shut off the supply of natural gas or Propane-Butane vapor; (2) Open

the gasoline shut-off valve; (3) Unscrew the carburetor float lock all
- the way outward to back seat (necessary to prevent leakage), {4) Set the
spark plug gap as given in the Table of Clearances; (5) See that the
choke is free and works easily; (6) Start the engine in the manner de-
scribed for the engine. If the engine runs unevenly under half or full
load due to faulty carburetor adjustment, the main jet needs adjustmg
_This is not the same main adjusting screw used for gaseous fuel. An- -
other adjusting screw is provided for this purpose. See the illustration,
Carburetor Adjustments under ADJUSTMENTS' .

To change back to natural, Propane or Butane operatlon reverse the
above procedure and reset the spark plug gap.
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FUNCTION»OF‘THE* C'ONTROLS - Reference to the plan‘c wiring dia-
gram,. and a thorough understand-

ingof how the controls work will aid in diagnosing trouble if failure

' oCcurs: v '

- This chart explains functmn of controls dnrmg emote Elant starting:

l Operate start switch

LEnergwes start SOIende

L: Solen01d contacts close l

| Current fed to - f~Current fed through volt-, Current fed to elec-
| generator series| | age droppmg resistor tric choke operates .
{ field, cranks | energizes stop relay and | { carburetor choke.
-engine. - : closes its contacts ’ ‘

e i '
' Battery cnrrent fed to 1gn1t10n coil: thrcngh
| ammeter and stop reiay contacts and the
s res1st0r. o . :

L_ngme starts]

Operate start sthch nntﬂ generator speed builds up.
.

o «,the battery through the. ammeter

“‘~‘Re1ease start ] Generator DC current ) ‘| AC output current pro-
: ~~sw1tch R pmduced - | . |duced and fed to load.
| Start sclenoid| | Takes over energiz-| |Recharges| |Takes over opera-
| de-energized.| .| ing of stop relay. - Battery, ting of choke.
| 'The charge rate is high when the| = .| When the battery becomes fully |
- | battery is not fully charged. DC 'charged, the voltage regulator
| current passes through both the | . | removes the adjustable resis-
) ‘adJustable ‘resistor and the fixed | tor from the circuit and cur< . .| .-
| resistor which are paralleled by | rent passes-through the fixed
| the closed contacts of the two- resistor only.
S ‘Vstep voltage regulator. S : ‘

‘Exczter voltage closes the reverse current z‘elay, feedmg current mto
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DUAL PURPOSE PLANT. - The chargmg rate to the battery is control- '

: : led by a HIGH~LOW charge switch located:
near the ammeter on the plant control box.. When this switch is at the

 HIGH position, the charging rate is about 20 amperes. When the sw1tch, v
is at the LOW pos1tmn the chargmg rate 15 about 3 amperes

The total ac load on the dual purpose plant should -not - exceed 2250

 watts when the charge switch is at the HIGH position. When the chai'g‘e o

_ switch is at the. LOW posmon the full ac capac1ty of 3,000 watts can - -
‘be used. - ; , . R S

. - The plant produces alternatmg current (ac) as well as dn‘ect current

. (de) and must operate at about 1800 rpm (for 60. cycle plants) in order = .
to produce the correct current frequency. NEVER INCREASE ENGINE
SPEED TO INCREASE THE CHARGING RATE. Engine speed should be
adjusted only as necessa.ry to obtam the correct ac output frquency.

L FILL CRANKCASE WITH PROPER GRADE OF OIL ]

; S CONNECT " GASEOUS
FILL FUEL TANK | PUEL PIPES

' ‘-----nT-‘i--—-J
[ FnLam CLEANER WITH OIL__ 1

! R CLEAN SPARK PLUGS ] ‘

i LUBRICATE GOVE‘RNOR LINKAGE ‘l V

' 'f [ GPEN ALL FUEL SHUTOFF VALVES }
r---ﬂ-- ---‘-1

- |ROTATE READIPULL STARTER
CONNECT BATTERY * | |TO BEST WORKING POSITION '

‘ E------T------J ‘
.| . PRIME FUEL SYSTEM |

[ PN L
PRESS START BUTTON OR PULL READI-PULL STARTER | .

- FIG. 26 - STEPS TO FOLLOW IN STARTING THE PLANT
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Abnormal operating conditions are those elements and ambient tempera-
tures to which a generating set may be exposed and which tend to shorten !
the 1lifetime of the component parts of the machine. Subzero tempera-
- tures, equatorial exposure, and extremely dusty atmosphere are typi-
cal examples. The following preventive maintenance should be performed
to help avoid unnecessary breakdown of equipment. ‘ ]

LOW TEMPERATURES R ;

' LUBRICATION - Directions for ’c‘he proper grade of oil to use in cold
- : weather are given in the PREPARATION section. -

When changmg oil in cold weather, be sure to drain the oil only when ;
the oil is warm from running. ;

If an unexpected drop in the temperature causes oil in the crankcase to
. become too thick to run freely from the oil drain, do not attempt to
start the plant. If the-plant is started when the oil is congealed serious
damage may result {irom improper lubrication. Remove the plant to a
warm location, or apply heat externally until the oil 15 sufficiently warm.

FUEL - Fresh winter grade automotwe type gasoline is an aid to start- };
ing in cold weather. Premium highly-leaded gasoline should L

not be used., Keep gasoline supplies free of moisture condensation
Leave room in the fuel tank to compensate for expansion,

AIR CLEANER' -~ The oil in the air cleaner should be the same grax
~ - that used in the crankcase, I frost forms. in thi
cleaner and restricts the flow of air, empty the air cleaner oil cuyj
#* run the plant with the air cleaner dry. Refill the cup when temper :
- condltlons again perrmt the use of oil in the normal manner.

IGNITION, - Cold weather starting'is aided by a properly servxced 1g-5 R !
: - . nition system. - See that the ignition breaker points are -
: ‘clean and properly ad;\usted Clean and adjust the spark plugs.

,BATTERY - I the plant uses. startmg batteries, keep the batterxes in.
' : -~ a well charged.condition. A discharged battery may freeze
at- 200F. A fully charged battery will not freeze at -900F. If the plant
is to remain in a cold location during an extended shut-down period,
store the battery in a warm place.” Give the battery a freshening charge
each 30 days. S ‘

ELECTRIC CHOKE - It may be necessary to readjust the electrlc choke
o on remote type plants for easier starting at lower
amb1ent temperatures Refer to the ADJUSTMENTS sectlon

COOLING - The flow of alr ‘to’ the engme may be partxally obstructed
' “to keep the engine at operating temnerature, if desired
However, use extreme care to avoid overheatmg ‘
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'HIGH TEMPERATURES

'LUBRICATION. - In temperatures above 900 (320C, ) for continuous
* operation use SAE number 50 oil, Keep-the oil level
close to the full level, and chanve the oil at least every 100 ‘operating
~hours,

COOLING, - The engine and generator of this plant depend upon a con-

stant supply of fresh air for proper cooling, See that no-
thing obstructs the circulation of air to and around the plant, Keep
ccoling fins clean and unobstructed. Make sure that the blower housing
and cylinder air housings are properly in place and are undamaged.
‘Keep the ignition timing properly adjusted.

BATTERY PREPARATION FOR REMOTE START AC PLANT. - Fora

. usual
plant mstallatmn, follow the mstructmns for Batteries under INSTAL-
LATION. However, standard automotive type batteries will self-dis- -
charge rapidly when installed where the ambient temperature is con-
sistently above 90° F. , such as in a boiler room. Battery life is con-
siderably shorter under such high temperature conditions. To lengthen
battery life, reducethe electrolyte from a normal 1,275 specific gravity
reading at full charge, to a 1,225 reading. Attach a tag to the battery,
oting that the specmc gravity has been reduced, .

"T.he crankmg power of the battery is somewhat reduced when its electro-
- 1yte is diluted for longer life, but if the temperature is cons1stent1y high -
- the reduced power W111 not be notxced

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 FLAM-
MABLE.

. While battery is on charge, use a hydrometer or filler bulb to si-

- phon off all of the electrolyte above the plates in each cell. Do not
attempt to pour off!! Dispose of the removed electrolyte. AVOID
‘SKIN OR CLOTHING CONTACT WITH ELECTROLYTE.

[N

3. Flll each cell w1th pure distilled water,

4., Recharge the batterles for one hour at adtob amoere rate.

5. Use a reliable battery hydrometer, to test each cell, If the SpéCi?
?; - fic 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
PG Most batteries require repeatmg Steps 2, 3 and 4 two
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| DUST AND DIRT |

CLEANLINESS. - Keep the engine as clean as practicable. Service the
air cleaner as frequently as conditions require. Keep
oil and gasoline supplies in air tight containers. Do not allow cooling
fins of cylinders or eylinder heads to become dirty or obstructed., Keep
the generator commutator, brushes, and brush guides clean, : I

LUBRICATION, - Change the crankcase oil every 50 yoperaﬁt'mg hours,
: instead of every 100 operating hours, qurmg sever-
ely dusty operating conditions. ‘ ' '

Important |

f?éwae/a GIVE THESE NUMBERS. -

WHEN ORDERING REPAIR PARTS OR

- REQUESTING SERVICE INFORMATION
‘ FOR YOUR UNIT ! o

~/WRITE IN NUMBERS SHOWN ON PLANT NAMEPLATE

47 4
MODEL & SPFC, NO, SERIAL NO.

s

) H
A R R PR SR AR IR
¥ w 3 ™
X R ¥
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Follow a definite schedule of inspection and servicing to assure the best

- performance and long life of the plant. Service periods outlined below

are for average service and normal operating conditions, Under un-

"~ usual service or abnormal operating conditions, service the plant more

freguently. Keep a record of the hours the plant is operated each day to

- assure servicing at the proper time.

"~ DAILY SERVICE

" H the plant is operated more than 8 hours daily, perform
the following services each 8 hours of operation.

FUEL. ~ Check the fuel supply often enough to avoid running -out of fuel,
' *. . NEVER FILL THE FUEL TANK WHILE THE PLANT IS RUN-
NING, Use clean, fresh, regular automotive type gasoline of at least
68 octane rating. ‘Use of a highly leaded premium grade of gasoline is
not recommended 4 . '

CRANKCASE OIL LEVEL - Remove the oil fill cap and check the crank—
. case 0il level., Add oil as necessary to

: keep the oil level at the full mark on the gauge. Recommended grades

of oil are given under PREPARATION. Avoid overfilling which will -

- allow the ‘connecting rod to strike the oil and cause oil foamlng whxch

:mterferes w1th eﬁmlent lubrmatlon

‘The 011 i cap gasket must always be in- good condmon and the cap must

always be securely tightened in. place. Air leakage into the crankcase

" at this point will cause o0il carry-over at the breather, excesswe 011 con~

sumption and possible oil- leakage around the seals

AIR CLEANER. - Turn the thumb screw, located at the bottom of the

, air cleaner cup, out as far as it will go and remove
the cup. Add oil as necessary to raise the level to the indicated level

© with oil of the same SAE number as used in the engine crankcase, except
as instructed under ABNORMAL OPERATING CONDITIONS.

'\

L,L\

. cup /,«
. RETAINER SCREW7'

FIG. 27 - AIR CLEANER SERVICE
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o runnmg the plant, to assure niixing the water thh the electrolyte.

PERIODIC SERVICE _ 39

‘CLEANING - A clean plant will give more satlsfactory service. Wipe K
off dlrt and any spilled oil. o T

BI- WEEKLY SERVICE

If the plaht is operated more than 50 hours weekly, per-
form the following services each 100 hours of service.

- CRANKCASE. - If using diluted oil, or highly leaded gasoline, change
the crankcase oil each 50 hours of operation. Under :
normal cond1t10ns and when using oil which is not diluted, change the - -
-crankcase oil each 100 hours of operation. Do not drain the oil when the -
plant has been standing idle., Run the plant until the oil is thoroughly S
- warmed up, then stop the plant and drain the oil. ‘ 4

AIR CLEANER - First remove the 2air cleaner oil cup, then remove o
. the air cleaner from the engine and thoroughly clean "
them in gasoline or other suitable solvent. Allow the element to dry or
© dry it with compressed air before reinstalling it. Refill the cup to the
leével shown in the cup with oil of the same grade used in the engine
crankcase except as mstructed under ABNORMAL OPERATING CON-
DITIONS ‘

GOVERNOR LINKAGE. - Put a drop or two of lubricating oil at the point
‘ where the link engages the carburetor throttie
arm. . '

‘Lubricate the governor arm ball joint with a dry type lubricant such as
- powdered graphite to assure best performance and longest life of the
~ball joint. If graphite is not available, use a light non-gummy oil.

-SPARK PLUGS. - Clean the spark plugs and reset the gap as given in

the Table of Clearances, Test the plug under com-

pression on a plug testing machine, if one is available. Replace a de- -
fective plug mth a new one. ‘ ~ o

BATTERY. - If the plant uses a starting battery, keep the connections

~ tight and clean. Keep the electrolyte at the proper level

above the separators by adding clean water. Distilled water is recom-
mended for use in batteries. I distilled water is not obtainable, use
clean soft water such as filtered rain water. Do not use water which

contains alkali or minerals. Use a hydromeater to check the charge con-.

* dition before adding water. In freezing weather, add water only before .

DOLLY WHEELS = The bearings of some of the dolly wheels are lub-
ricated through the Zerk fittings on the hubs. Use
an approved wheel bearing lubricant, One or two shots from a hwh ‘
‘pressure gun will usually be sufﬁment S
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" MONTHLY SERVICE

If the plant is operated more than 200 hours monthly, per-
form the followmg services each 200 hours of operation.

FUEL SYSTEM, ~ On plants with-a s'eparate fuel tank, drain the fuel

_tank and remove the shut-off valve and filter assem-
bly. Carefully clean the filter screen, Tighten connections well when
reassembling. Empty the fuel filter bov;l of any sediment whlch may
~have accumulated

‘ BREAKER POINTS Remove the breaker box cover and 1nspect the
. brezker points. ¥ they appear to be too badly -
burned or pitted, discard them and install a new set. Dress the old

: pomts with a fme stone prov1d1ng they still appear servicable,

‘ Ad]ust the breaker point gap to 0. 020 inch at full separation aiter dres- o

sing the points or changing them, Place a drop of light 1ubr1catmg oil
on the breaker arm pivot after mstallmg new pomts.

The ignition condenser is faulty and should be replaced if the following
conditions persist: (1) Excessive arcing at the breaker points;

 (2) Breaker points contmually burn over; (3) Yellow colored spark at
: ,.,the pomts.,

PLACE & DROP OF LIGHT OIL"_ +.
ON BREAKER ARM PIVOT SHAFT. - .
. . EVERY 1200 OPERATING HOURS -,

SET BREAKER .
POINT GAP
WIDTH AT 0.020%

- ToApyusT Gap ‘
LOOSEN SC THESE SCREWS MUST BE LOOS~-

© wAS TURN CAM-TB” f
. 3 1 # ENED TO ADJUST POSITION OF
: RETIGHTEN SCREWS f THE BREAKER BOX WHEN
) SPACER SPACER 1S NOT USED,

. s — ’
REFERENCE MARK . LOOSEN THESE SCREWS TO AD-
e JUST POSITION OF BREAKER

: e BOX WHEN SPACER (S USED.
ADYANCE ’
RETARD

'FIG. 28 ' - SERVICING THE BREAKER POINTS

EXHAUS’I‘ SYSTEM - Inspect all exhaust line connections carefully.
Make any necessary repa1rs or replacements -
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CARBON REMOVAL. - Regular removal of carbon deposits from the. ;

- comhustion chamber helps to keep engine effi- ]
ciency high, The frequency with which it is advisable to remove carbon
will vary c0n51derab1y with the type of fuel used, the type of -0il used,
and operating conditions, Use of highly leaded gasoline necessitates
frequent removal of carbon and lead deposits from the cylinder head,
top of piston and valves, and top surface of the cylinder block,

VALVE GRINDING. - Valve grinding is a service that should be done if |
© your plant is to continue running efficiently., When-

" ever the engine begins to lose power or to use more fuel or oil than it

normally does, check the compression to determine the need of repairs.

Check the compression of each cylinder mth a reliable compression
gauge while the engine is still warm and as soon after stopping the en-
gine as you can. The compression of each cylinder in a new engine at
sea level is about 90 lbs. at hand cranking (105 lbs. elec. cranking)
speed. Compression readings of the cylinders should be within 10 lbs.
of each other and high enough to assure no loss of power. A low com-
pression reading may point to a poor valve condition, worn or sticking
piston rings, worn piston ring grooves, or worn cylinder walls. An
excessively high compression reading may point to a heavy carbon for-
mation within the cylinders,

If readings indicate a compression loss, remove the spark plugs and
squirt only enough SAE number 50 0il into each cylinder to seal the
‘rings. Take the compression readings again. If the readings remain
about the same, the valves probably need servicing., However, if the
readings have increased quite a bit, the valves are probably in good
«condmon.

- 'Loss of compressmn may be due to worn or stlckmg piston rings, worn
" piston ring grooves, or worn c¢ylinder walls, Follow instructions given
- in the Maintenance and Repair section when making repairs.

jCRANKCASE BREATHER VALVE - I the engine begins to leak 011

' : the valve in the breather tube may
- be stlckmg - Lift the rubber cap from the breather tube. Then lift out
the valve and’ inspect it. Frequently the breather valve (check valve)
"will 1lift off with and remain inside the rubber cap. Pry it out. First -
soak then wash the valve in kerosene or suitable solvent so that the disc
will work freely. Run the engine and hold the valve assembly in place

~ to prove it opens ‘and closes. Replace a faulty valve with a new one. H
‘the metal mesh type baffle, used in‘the breather tube of later engines, -
is completely restricted by sludge, etc., lift it out with a hooked wire€,
clean and reinstall it or a new one, leaving only 2-174" of empty space -
in the top of the breather tube. Avmd crushing the baffle or allowing

. shreds to fall into the crankcase. An internal.retainer ring stops the = |
‘baffle from falling through.  Reassemble the valve as illustrated.
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-

__NOTE: BE SURE TUBE
DOES NOT MAKE CON-
=\ TACT WITH VALVE DISC.

BREATHER TUBE
RUBBER CAP

BREATHER

. _pTUBE s

" (DONOT REMOVE) . (UsE WiTH SIDE MOUNTED
AIR CLEANER -

'FIG. 29 ~SERVICING THE CRANKCASE BREATHER VALVE -

'GENERATOR. - Check the condition of ,the commutator (and collector
‘ " rings on AC plants). Clean the brush contact surface

o with a dry, lint free cloth, If heavily coated, or slightly rough, sand

smooth with #00 sandpaper Do not use emery or carborundum cloth
- Or Ppaper. B , ,

Install new commutator brushes and other rectangular brushes when the
~-old ones are worn to 5/8" or less in length.

~ See that all connectmns are tzght Remove carbon dust from the gener-
ator, ‘ o

'NEUTRAL BRUSH I’OaITION - Brushes will arcexcessively and brush
"~ wear will be rapid if the brush rig is
,moved from its original "neutral" posmon as marked at the factory.

‘ " CAUTION ,
Ifa new armature or brush rig is installed, the "neutral brush position”
must be re-located and re-marked, Neutral brush position is that point

- ._at which the least arcing of the brushes occurs. If a voltmeter is avail-

able, the brush rig should be set at the point where highest voltage is
generated, Ifa voltmeter is not avaﬂable, set the brush rig at the point
.~ where the brushes show the least arcmg ;

GENERA’I‘OR BEARING. - The generator bearmg is pre- lubrwated

and sealed. It requires no periodic ser-
vxcmg durmg 1ts servme hfe ) ‘ o ’
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GENERAL - Generating'plant satisfactory performance 18 dependent
.upon correct ad;ustments. Adjustments can not fully com-
- pensate for troubles such as low engine power due to engine cond1t1on

GOVERNOR AND BOOSTER ADJ USTMENT The governor and booster

controls the speed of the
engine, A speed adjustment includes adjusting both devwes. Refer to
the Governor and Booster 111ustrat1ons .

Carefully study the related subjects in the following paragraphs and-

check each pomt in the order given before attempting adjustments on the
governor

1.. GENERAL ~ Before making final governor adjustments, run the
plant about 15 minutes under light load to reach nor-
mal operatmg temperature, (If the governor is completely out of adjust-
ment, make a preliminary adjustment at. no load to first attain a safe ‘
voltage operating range. )- - e

On ac generating plants engine speed determines the output voltage
and current frequency of the generator. By increasing the engine speed,
generator voltage and frequency is increased, and by decreasing the en-
gine speed, generator voltage and frequency is decreased, An accurate
voltmeter or frequency meter (preferably both) should be connected to
the generator output in order to correctly adjust the governor of the ac
~plant. A small speed drop not noticable without instruments will result
in an obgectzonable voltage drop. The engme speed can be checked w1th
‘a tachometer : i ~
The governor arm is fastened to a shaft which extends from the gear
cover, and is connected by a ball ]omt and link to the carburetor throttle .
arm, Flyballs behind the cup on the camshaft gear, actuate the gover-
nor arm, If the carburetor has been removed, or the governor disas-
sembled, it may Tbe necessary to readjust the governor. o

The speed booster is a separate aux111ary devme whmh supplements the
func:tlon of the governor: The speed booster is adjusted to increase gove
ernor action as the load on the generator is increased, The booster
serves to maintain or increase the speed at. the higher loads.” This re- -
sutts in more nearly constant output voltage.

‘The booster is mounted on the intake manifold and is operated by enffme
~ wvacuum through a small passage in the manifold, When the plant is op~
_ erating at about *half load or less, the engine vacuum'is sufflment to
cause the diaphragm to evercome the tension of the internal booster” =
spring, Under these conditions, ‘there is no tension on the booster exter-
‘nal Sprmg and the’ booste1 does not affect. the governor operatlon R
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As the load on the plant is increased, the engine vacuum becomes less,

vand booster internal spring tension overcomes the pull of the diaphragm,
and tension is put on the booster external spx!'mg The tension on the ex-
> ternal spring "helps" the regular governor spring in its function, thus

causing’ a slight increase in engine speed as the load is increased

A bmdmg in the bearmgs of the governor sha.ft, in the ball joint, or in
~ the carburetor throttle assembly will cause erratic governor action or

- - -alternate increase and decrease in speed (huntmg) A lean carburetor

b ad]ustment may also cause hunting. Springs of all kinds have a tendency .
- to'lose their calibrated tension through fatigue after long usage. If all

governor and carburetor adjustments are properly made, and the gover-
nor action is still erratic, replacing the spring with a new one and reset-
: tmg the ad]ustments will usually correct the trouble. ‘

2. STEPS TO FOLLOW - This gives the procedure only briefly. Refer
. to the detaﬂs on each subject herem ‘

‘ ‘a.; Ad]ust the carburetor main jet for the best fuel mlxture whﬂe oper-
_ ating the plant with a full rated load connected.
. b. Adjust the carburetor idle needle with no.load connected
"c. ‘Adjust the length of the governor linkage.
d. Check the governor lmkage and throttle shaft for bmdmg or exces- ‘
. sive looseness. o .
‘e. Adjust the governor sprmg tension for rated speed at no load opera-
_ tion with booster disconnected (or held inoperative).
-f. Adjust the governor sensitivity. ~
‘g: Recheck the speed adjustment.
h. -Set the carburetor throttle stop screw..
i, Set the Vgcuum speed-booster. . ,

8. LINKAGE - The engme starts 4t wide open throttle, The length of
. o / ‘the linkage connecting the governor arm to the throttle
‘ fshaft and lever is.adjusted by rotating the ball joint. Adjust this length
so that with the engine stopped and tension on the governor spring, the -
stop on the carburetor throttle shaft just contacts the underside of the -
" carburetor bowl as 111ustrated ‘This setting allows immediate controlv
by the governor after starting. It also synchromzes the travel of the

: governor arm and the throttle shaft. ‘

4, SPEED ADJUSTMENT - With the warmed- -up plant operatmg at no

) load, and with the booster external spring

‘d1sconnected (or otherwise held mactwe), adjust the tension of the gov-
ernor spring. Refer the Voltage Chart and the Speed Chart.and select .

'the column which corresponds to the nameplate of the plant in question.

Turn the speed adjusting nut to obtain a voltage and speed readmg wi th- a
in the 11m1ts shawn - . ‘ , :
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CARBURETOR THROTTLE PLATE
THROTTLE STOP SCREW=

SF’EED
ADJUSTING NUT~
(8L /NS&?Z')

‘\)ﬂ, \x
N
GOVERNOR SPRIN

1
——-w————-—THlS DISTANCE - o
3 DETERMINES SENSITIV{TY

GOVERNGR \ i
ARM AND SHAFT

PR!OR TO SPEC D"

SENSITIV] TY\
=3 ADJUSTING 2

GOVERNOR
SHAFT YOKE

' SPREED
hC EAS‘E
CREAS
QE E\‘

FIG 30 GOV’ERNOR ADJUS‘I‘MENTS

. E*BRACKET-

Ax sa.«cm:*r

L B-LINK CF-RING
" E-SPRING. G* DIAPHRAGM
U o CINCLUDES HI

 J-MANIFOLD
K=PLATE
| LEGASKET

N-NEOPRENE GASKET raernrgm =

M=PIN .

n‘fOUSh‘/G AIVB ﬂ.#IWF Oéﬁ')

FIG 31 - SPEED BOOSTER ADJUSTMENTS
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VGLTAGE CHART FOR CHECKING GOVERNOR REGULATION"‘;

 DIRECT CURRENT
. TYPES OF PLANTS————>

115

250
VOLT .

DC -

| MAGNET
SERVICE

K 'Maxunum No Load Volts k o
‘ memum Full Load Volts Wlthout Booster o

'Mammum Voltage Drop From No Load to
Full Load ‘ ,

| 120

1 10}:' _

. Preferred Voltage Regulatmn, No Load to | e

Full Load

120-110

|20

265-245

20

Preferred Voltage Spread \

o SPEED CHART FOR CHECKING GOVERNOR

REGULATION7

DIRECT CURRENT

115

- TYPES OF. PLANTo ,

VOLT
_DC

250

‘voLT
‘MAGNET

: Maxmum Yo Load Speed e
' PM (Revolutlons Per Mmute)

ijunum Full Load Speed Without Booster
o RPM (Revolutions Per. Mmute) .

. Maxunum Speed Drop From No Load
- Operation to Full Load Operation . -
-~ RPM (Re_volotions Per Minute)

| 200

1800 *

' SERVICE .

2000 t
1800 1

Note * - For models"prior, f,to ‘Speb":’D’";,’ r,s'pee‘d is 2400—2700 rpm.
_~ Note T - ,F'o.‘r‘modelg,prior;tdﬁSpec"fD’;’;',-"speed is 2500-2750 rpm.
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_VOLTAGE CHART FOR CHECKING GOVERNOR REGULATION*? |

240 VOLT, |

Preferred Voltage Spread

, - 120 VOLT,
ALTERNATING CURRENT 1 PHASE, |1 PHASE, .
RN o . |2WIRE |2 WIRE
TYPES OF PLANTS ——» | OR OR
_ 120/240 V., {240 VOLT,
‘ NOTE “Qutput rating is at UNITY power . |1 PHASE, 3 PHASE, .
: - facter load, : 3WIRE . |3 WIRE .
’ Maxxmnm No Load Volts 126 252
«Mmlmum Fuall Load Volts Wlthout Booster 110 1220
' MammumVoltage DrOp From No Loadv
Operation to Full Load Operation 16 . - 32
| "Preferred Voltage Regulatlon, No Load o o
to Full Load Operatxon ]118-114° - |236-228
4 8

SPEED CH.ART FOR CHECKING GOVERNOR REGULATION"‘?

Cycles (Current Frequency)

- ALTERNATING CURRENT A FOR ALL FOR ALL ,
"TYPES OF PLANTS e 60.CYCLE 50 CYCLE
| , ~ |PLANTS.  |PLANTS
Maxnnum No Load Speed v R
- RPM (Revolutions Per Mmute) 1920 - 1710
Cycles (Current Frequency) - 64 - 67
. Mmlmum Full Load Speed W:thout Booster S 1
RPM (Revolutions Per Minute) - 1710 _]1500
: Cycles (Current Frequency) 57 50 :
- 'Maxunum Speed Drop From No Load o
'+ Operation to Full Load Operation o B
" RPM (Revolutions Per Minute) _90 , 90
Cycles (Current Frequency) 3 3
: 'Preferred Speed Regulatmn, No Load to
Full Load Qperation » L o
‘RPM (Revolutions Per Mmute) 1830-1770 1590-1530"
Cycles (Current Frequency) 61-59 - S 58-51 .
Preferred Speed Spread. = S A
RPM (Revolutions Per’ Mmute) - 60 60
2 2
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5. szmsrrm*ry ADJUSTMENT. - Refer to the Governor Adjuetment
~illustration, and to the Volta.ge and:

VSpeed‘ Charts. ‘Check the voltage and speed, first mth no load connected

and again with a full load. Adjust the sensitivity so as to give the closest .

~ regulation (least speed and voltage difference between no Ioad and full
" load}: mthout causmg a huntmg condmon e o

' To increase sensitivzty {closer regulatxon), shxft the adjustmg chp to—‘ o

~ward the governor shaft. On earlier ‘models, prior to spec. D, turn -

- the adjusting stud counterclockwise. An adjustment for too. much sensi="" :
. :tivity will cause alternate increase and decrease of engine- speed (huntmg); :

o rTo decrea,se senmtlvity, shift the adjusting chp toward the outer end of o

the governor arm. On earlier models turn the a.dyusting stud clockwise.

Too little sensitivity will result in too much dxfference in. speed between o

-mo load and full load conditions.

o Any change in the sen51t1vity adjustment usually requu'es a compensat-
ing speed (sprmg tensxon) adjuatment -

: 6 THROTTLE STOP SCREW - The throttle 1ex?er Stop screw should
“be set at 1/32 inch distance from the -

o mamfold when the engme is operatmg thh no load connected Refer to C

""~~'.'the ulnstratmn, Throttle Stop Lever Pos1t1on. o

o smmmc POSITION o m;.mG;ed&ﬂon

CTHROTTLE
N srop Srew

o
57’ 0}" )905’5

,(MANIFOLD

THRQTTLE PLATE: \ pu SEY THIS: o/smvc"fd? E
ST e L Alag WHEN PLANT IS RUN=
ase ) - NING AT NO LOAD

FIG 32 TI-IROTTLE STOP LEVER POSITION

. SPEED-BOOSTER ADJUSTMENT - After satisfactory perf'c)rnienee

under various loads has been
attamed by governor adjustments without the booster, the booster can -
be connected. Connect the booster external spring to the bracket on
the governor link (rod). With the plant operating at no load,; slide the
- bracket on the governor link just to the posxtlon where there is no ten--

sion on the external spring. 3

o Apply a full rated electmcal load to the generator. ’i‘he outpﬁt voltage S
- should stabilize at nearly the same reading for full load as for no load =

operation. The speed may remain about the same or increase ‘when the  ‘

load is applied, resulting in a frequency 1 or 2 cycles HIGHER THAN
/  the no'load frequency. (1 cycle is equal to 30 rpm fora 4 pole genera-
 tor, ) I the rise in frequency is more than 2 cycles lessen the mter- :
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nal sprmg tension, If there is a drop in the frequency, increase the ‘
. booster internal spring tensmn. To increase the tension, pull out on the
' sprmg bracket and move the pin to a dxfferent hole, .

Wxth the booster d1sconnected ‘a maximum drop of 3 cycles from no 1oad '

Lo to full load is normal, ‘With the booster in operation a maximum IN«- -

- the top of the engine intake manifold. Do not enlarge this hole, If there

L ~plant is thoroughly- warmed up is from 2510 40 pounds. To increase

"(the 1ocknut securely a;fter makmg an adjustment

; ASE of 2 cycles from no load to full load is normal, A dropof 1’
cycle at 1/4 load 1s permlssﬂ)le, gwmg an over all spread of 3 cycles
mammum.

The effect of the booster is lmuted by the general condltlon of the engme.
B The booster - can not compensate for a loss in engme vacuum caused by
- Ieaky valves, worn p1ston rings, etc.

: The beoster reqmres 11tt1e mamtenance other than usmg a fme wxre to
o clean the small hole in the short vacuum tube which fits into the hole in -

- is tension on the external spring, when the plant is operating at no load -
_ or light load, it may be due to 1mproper adjustment; restrlcted hole in
) ,the small vacuum tube,. or a leak in the booster dlaphra,g ¥ ket

OIL PRESSURE RELIEF VALVE ADJUSTMENT - Theoil ressure of
. " the planticanbe .

‘ easily adjusted by means of the slotted stud and locknut located just be:

~low the governor. linkage, as illustrated. Oil pressure reading when the

- oil pressure, loosen the locknut and turn the stud in, To decrease oil
pressure, loosen the locknut and turn the stud out. ~Be sure to nghten

Low 011 pressure may pomt to worn or poorly ad]usted main or cen-
necting rod bearings, a weak or ‘broken by-pass spring, a defective
- gauge or a’'poor adjustment.: ‘Check the oil pressure gauge before mak-
mg any other test 1t may ba defectwe '

U "REFER TO INSTRUCT I 3
N R , SETTING OF THE OiL PRESSURE REL. EF

USTMENTSCREW

2 ~FIG,-*33 OIL PRESSURL& RELIEF VALVE" ADJUSTMENT

P
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CARBURETOLR ADJUSTMENTS GASOLINE - The carburetor has ad-
justable main and idle
needle valves. Refer to the illustration, Carburetor Adjustments. ‘Dur-;
_ing the test run of a new generating plant, the factory performs carbure-
tor adjustments which under normal circumstances should not be dis-
turbed. The carburetor is simple in construction and normally needs
. :little attention other than a- perlochc cleamng, as mstructed under MAIN-
- TENANCE AND REPAIR ' : , :

The cerrect setiing ;for the main jet needle gives the best stabﬂity at
- full rated load Operatlon. The main needle settmg wﬂl be. about 1 3 /4
“turns open. e

A G e

The correct setting for the idle needle gives the best stablhty at no load
operatmn. ‘The: 1dle heedle settmg will be about 1 /2 tol turn open

Eefore tampering w1th jet settmgs, mark the exmtmg ad]ustment or

~ ¢ount the number of turns the needle was backed out from its seat,
- NEVER force the needle against its seat more than "fmger tlght" be-
cause they may be damaged by seating too tightly. ~ ,

FLOAT LEVEL
' ADJUSTMENT -

S+~ GASOLINE IDLE .
ADJUST MENT 'r!-us aMSNsxow sﬁoul.n )5

GA SOLINEMMN L BEEme |
ADJUSTMENT | & FOR DRV TaANK. Usz)

FIG 34 ‘»’CARBURETGR ADJUSTMENTS

o ADJUSTMENT o
csas MODELS, ONLYl .

If the carbureter 1s entzrely out of adjnstment, open the ma.m needle
- about 2 turns and the idle needle about 1 turn, to permit starting., Make
fmal ad;ustments after the plant reaches normal operatmg temperature

To make the fmal adjustment slowly turn the ‘main needle mward (clock- -

‘ w1se) for leaner mixture, until the plant begins to lose speed, or the )
- voltage drops. Then turn the needle outward (counterclockwise) slowly i
‘to the point where the plant will carry the rated full load. Check the Lot
: operatmn at various loads. I thereisa tendency to hunt (alternately
inerease and decrease speed) at any load, turn the adjusting needle out = .
for richér fuel mixture, until the hunt is cerrected “but do not turn- the S
) adjusting needle out more than 1/2 turn be rond the pomt where ma. ;un
?’ _generator output is obtained. Make the final adjustment of the i
' while the plant is warm and operating at no load. Slowly turn t le ..
ad_mstmg needze mward (elocszse) untﬁ tbe plant loses sp fjd fm m i
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~ lack of fuel. “Then turn the needle slowly outward until the plant runs - -
'~."smooth1y, PO , T

- ri_ A substantml change ina carburetor ad]ustment requlres a compensat« i
T mg ad;ustment of the governor Speed ST

c The throttle 1dle stop screw should be ad]usted to clear the mamfold'by <
o 1/32¢ when the plant is operating at desired speed and no load condmon. o
: “»‘,Tlns setimg helps prevent htmtmg durmg changes in load ST

- CARBURETOR ADJUSTMENTS GAS FUEL - When operatmg on gas -

‘ ‘cedure gwen for gasolme fuel usmg the ga.s fuel ad]ustmg SCrews. AI— s
" 'ways be sure the cartmretor choke is Iocked in 1ts mde open posmon.

) ,f’ELECTRIC CHOKE ADJUSTMENT - The ‘ac remote control type plant

,V“-'V[‘felectnc choke A thermostatlc coil (bi-metal) engages the choke shaft = ',
. 'and is set at the factory to give the correct choking action for average -

- erator is supplied to a small heating element in the choke cover. This- .
" heating element causes the thermal coil to wind tighter and turn the =~ =~
" choke shaft, gradually opening the choke as the plant warms up. When:
- to return to the correct p081t10n for the next start ,
V, The thermal cml (b1~meta1) is mstalled in the choke body ina counter-'k
- clockwise direction as viewed starting from the inside turn. - The ther-
‘mal coil tends to coil tighter when heated, expands in coolmg An in~

 mits inspection during assembly to see that the fork of the choke cov
straddles and holds the Ioop m the outer coil of the bl—metal o

. Extreme temperature may requn'e a slight read}ustment of the choke
- choke cover to the choke body. For less choking action, turn the cover -

- end. For more choking actmn turn the cover assembly shghtly ina
' _Vcounterclockwwe d:rectzon. ~
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fuel, follow the pro-

is eqmpped with a thermal action

temperature conditions. When the plant starts, current from the gen-

the plant is stopped the thermal coil cools off, causing the choke shaft .

spection hole in the circumference of the choke bracket (housing) per

R 3

LOOSEN THESE

SCREWS AND A
ROTATE THE . - .~ =
| ENTIRE COVER- -
] ASSEMBLY )

FIG 35 ELECTRIC CHOKE ADJ USTMENT

setting, To adjust the choke, loosen the two screws which retain the

assembly slightly in a clockwise direction, looking at the thermal unit
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Approxtmate settings for the choke are given in the followmg fable, -

TEMPERATURE (Degrees Fahrenheit) POSITION OF CHOKE PLATE

58 Closed
66 ; , ~ . 1/4 Open
T2 o : . 1/2 Open -
76 © 3/4 Open.
g2 A o - Wide Open

Successive trials at various positions are necessary to set the choke at
- the best posmon at temperatures below 320F,

bi the choke does not Operate properly, check to see that the heatmg
- element heats properly. There must be no binding of the choke shalt
“OT thermal coil. Be sure to retlghten the lock screws after any adjust-
ment A ;

A knob at the opposﬁe end of the choke shait may be used to manually V
-operate the choke inthe event the electric element burns out or the choke
.does not operate for any reason. ‘Turn the knob in the direction shown -

on the knob. -If electric choke failure occurs, the choke will remainat

-‘closed position. By removing the thermostatic coil, to permlt an emer-

gency run, the alr stream will hold the choke at open posmon.

- If the engine starts between 6 and 15 seconds of crankmg, the choke is
" ~pr0per1y ad]usted ' S :

e engme starts sooner than 23] seccmds of cra:nkmg, and runs roughly
a mmute or two of. operation, the choke 1s set too rzch :

he engme starts a.fter 15 eeconds of. erankmg and assummg that iuel
gmtmn and compressmn are adequate, but the engine sputters, sptts
. or stops befere it warms up, 1 hen the choke is set too lean.
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GENERAL, - Refer to the Service Diagnosis section for assistance in

" locating and correcting troubles which may occur, If a ,
ma]or repair or overhaul becomes necessary, the engine should be care- o
fully checked and necessary repairs made by a competent mechanic. ”
Major generator repairs should be made by a competent electrician, .

‘Maintain factory limits and clearances as given in the Table of Clearances,v p
" replacing worn parts when necessary. Avoid accidental shorts by d1s— ‘ ‘
connecting the battery when, servmmg control parts

TABLE OF CLEARANCES .
All clearances glven at room temperature of ’IOOF

" MINIMUM -~ . MAXIMUM
Intake Valve Tappet Clearance at TOOF . 0.015" e 0.017" <
 Exhaust Valve Tappet Clearance at 7T00F. ~ 0.015"° ~ ~  0,017" -
Intake Valve Stem Clearance in Guide. .. '0.001" - . - 0,0025"
_ Exhaust Valve Stem Clearance in Gulde °0,0025" - . 0.004"

- ‘Valve Seat Width . R V2 VAU - 3/64m
Valve FACE Angle : o440 B
Valve SEAT Angle .- . 459
Valve Interference Angle : ‘, .10
‘Crankshaft Main Bearing Clearance - - ‘ o R
~ Aluminum Alloy, Flanged - Prior Spec"F' 0. 002" - 0.003"

"Bronze" Faced - Begin model Spec "F*’ 0.0025" . 0.0085"
Crankshaft End Play - 0.006" O, 012" S
Camshaft Bearing Clearance ' - 0.0015"

Camshaft End Play - . . ' - 0,003

' Connecting Rod Bearmg Clearance o , e

- (Alum; Rod) - = S - 0. 002",
Connecting Rod End Play SR .o 0.0020

~Timing Gear Backlash - - 0 -0 0.0020 0,003
'Oil Pump Gear Backlash o - 0.002" - 0.005"

o Piston Clearance in Cylmder, _Conformatm

4

. Type (measured at bottom of sktrt) o
_Interference ' 0. 0005"

S Clearance ' : o , 0.0015"
. Piston Pin Clearance in PlStOil at 70°F ' Thumb Push Fit
~ Piston Pin Clearance in Rod at 70°F, 0.0001" .  0.0006"
' Piston ring gap in cylinder - - 0.010 - 10,023
" "Breaker Point Gap at Full Separatlon g 00020 0
Spark Plug Gap - For Gaseous Fuel -~ 0,018
Spark Plug Gap ~For. Gasoline Fuel o - 0,025 -
- Crankshaft Main Bearing Journal -Std.Size -1,9995" ~  2.000"
" Crankshaft Rod Bearing Journal-Std.Size 1.6255" . - 1.6260"

[Cylmder Bore- Standard S1ze O 022 i{3.j2>49"‘
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ASSEMBLY TORQUES

o Assembly torques as given here require the use of a torgque wrench,

. These assembly torques.will assure proper tightness without danger of
stripping the threads. I a torque-wrench is not available, you will have
to estimate the degree of tightness necessary for the stud, nut or screw
bemg installed and tighten accordingly. Be careful not to strip the
threads, Check all studs, nuts and screws often.. Tighten as needed to
prevent them from working loose.

LB. FT. TORQUE

© Cylinder Head Capscrews J.......co-cvnn eees 25 to 30
Rear Bearing Plate Nuts ............ Sereeaaen 18 to 20
‘Connecting Rod Bolts-............ Ceieeiiaise. 29to 31
Flywheel CapSCrew viviveneerennonans eeamans 40 to 45
Armature thru Stud and Nut , e cee.. 451050
Other 5/16 inch Cylinder Block Studs and Nuts e 10 to 12,

ENGINE

CARBURETOR. - Carburetor maintenance should consist of regular

cleaning, Some types of gasoline have a tendency to-
ward formation of gum deposits inside the carburetor. This gum for-
mation can usually be removed by soakmg in alcohol or acetone. A fine
soft wire may be used to clean jets. :

ee“that the float is not damaged I necessary te reset the float level

~“'use a small screw driver to bend the lip of the float, With the'carbure-
tor casting inverted and the float resting lightly against the needle in its

' seat, clearance between the bowl cover gasket and the free end of the

~ float should be 5/16" (7/32" if a "DAY" reservoir tank is used).

. Carburetor adjustiments appear in the ADJUSTMENT section herein. Be
. - sure the throttle assembly works freely. When remstallmg ad]ustmg
L needles, do not force them into their seats, :

MAGNETO S’I‘ATOR INSTALLATION - The magneto stator assembly

is mounted on the gear cover

and the flywheel must be removed to expose it, - The stator has 2 pairs
. of mountmg holes. The innermost holes give 199 spar’ vance as re-
E - quiréd for engines with speed range of 1500 to 2400 rpm.  The outer--

most holes give 250 spark advance as requir engines with speed
° range of 2500 rpm and above.- ‘Connect- thé smaller coil lead (ground)
“to the stator mountmg screw. - Connect the:stator larger lead to the
" insulated terminal on the blower housing wh o connects to the-
ignition coil and breaker points. Be sure th er lead is held.in
place to prevent rubbmg on’ tbe ﬂywbeel : o
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USE QUTSIDE MOUNTING
iHOLES FOR 25° SPARK
! ADVANCE

[ \‘g
# YA\
J Lo
M flywheel rubs on poleshoe : ’

loosen poleshoe mounting  \\
screws, tap poleshoe, and . oY

retlghten mounting screws. S 9
FIG 35 - MAGNETO STATOR INSTALLATION

— USE INSIDE MOUNTING
HOLES FOR 18° SPARK
- ADVANCE

IGNITION COIL INSTALLATION - Coil connections differ between mag-

"~ neto ignition plants and battery igni-
tion plants. Refer to the 111ustrat10n which applies. The ignition coil is
grounded on magneto ignition plants but not grounded with battery ignition.

The spark occurs at the build-up of magneto current and at the collapse
jof battery current

. f = . SPARK
' B HIGH D PLUG
. WARNING : ‘// TENS!ON LEAD . Ve v
Use only a 8-volt < f
coil tester. / MAGNETo sTATOR @ MECHAN | S

. , ,‘ SPARK PLUG

Sl H:GH'/ )

SIS Tension L&A
LEAD

A k3500 =

L FIG 37 - COIL INSTALLATION AND ELECTRICAL
S ~ CIRCUIT FOR MAGNETO IGNITION
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i
i

HIGH TENSION. (G BREAKER
AD g
LE ﬂ MECHANISM
e

WARNING
- Use only a 6-volt
_/CONDENSER coil tester

= . /

N\ / HIGH )

\ |G(Y:\l&|'ll_0N T E"éi‘ (DDN/ & ?\
L )=

R
\ =
N AS50-7

FIG, 38 - COIL INSTALLATION AND ELECTRICAL
CIRCUIT FOR BATTERY IGNITION

TIMING THE IGNITION, - Igh1t10n timing procedure is fhe same for'
manual-start type plants with magneto igni-

‘tion as for remote start type plants with 12 volt battery ignition.

The spark advance is 19° before top center for all models with engine
speeds ranging from 1500 to 2400 rpm. Models with engine speeds of

2500 rpm and up use the 250 spark advance. The correct timing is
stamped on the cylinder block near the breaker box,

e Tim-ing procedure follows:

1. Remove the cover from the breaker box. If the timing is very far

off, attain an approximate setting by loosening the mounting screws

" and shifting the breaker box (and spacer if used) to align the witness

marks on the cylinder block and breaker box {or spacer).

2. Crank the engine over slowly by hand in the direction of crankshaft
rotation until the witness mark on the flywheel and the "TC! mark

..on the gear cover are exactly in line. See the illustration Ignition Tim-

ing.

3. Adjust the 1gn1tion breaker pomt gan width to 0.020 mch at full sep-
aration.

&
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* PLACE A DROP OF LiGHT OIL ) : S —

OM BREAKER ARM PIVOT SHAFT
EVERY 1200 OPERATING HOURS-—I

Advance Spark
—*—--————_.

TERMINAL.

SETBREAKER  RJL)
FOINT GAP 'R‘Q Retard Spark
WIDTH AT 0,020~ !-* H——

TO ADJUST GAP j
. LOOSEN SCREWS 77
“AY TURN CAM =g
RE‘!‘IGHI:N SCREWS/,

THESE SCREWS MUST BE LOOS
- ENED TO!ADJUST POSITION OF
THE BREAKER BOX WHEN

SPACER - SPACER IS NOT USED.

- REFERENCE MARK LOOSEN THESE SCREWS TO AD~
‘ ~ : JUST POSITION OF BREAKER
[BOX WHEN SPACER [S USED.
2 ACER IS USED.

- FIG 39 - IGNITION ’I‘IMING

4 _Turn the ﬂywheel to the left agamst erankshaft rotatmn, u.nt11 the
t1mmg mark is about two inches past the. 250 mark on the gear cover,

5. Turn the flywheel slowly to the r1ght and note Whether the ignition

© points just separate when the mark on the flywheel aligns with the
correct degree mark (190 or 250) on the gear cover. If the marks

align as the points break, timing is correct. If they do not, loosen the
breaker box mounting screws and shift the whole breaker box assembly
shghtly toward the air cleaner to retard the timing (points breaking . !
too soon), or shift it slightly away {from the air cleaner to advarce the:
timing (points not breaking soon enough). " Tighten the breaker box
mounting screws securely after making an adjustment. Refer tothe
illustration, Ignition Timing.

- To accurately check the time at which the spark occurs, an automotive o
| type timing lxght may be used when the engme is runmng '

To accurately check the tlme at Whmh the spark occurs when not run-
ning the engine, connect a continuity test lamp set across the ignition

!
!
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breaker points. Touch one test prod to the breaker box terminal (to

- which the lead to the coilsis connected), and touch the other test prod
to a good ground on the engine, Turn the crankshaft against rotation
(backwards) until the points close. Then slowly turn the crankshaft with
rotation. The lamp should go out just as the points break.:

6. Reinstall the breaker box cover.

FLYWHEEL -~ To remove the flywheel turn the flywheel mounting screw
7 outward about 2 turns. Use a screw driver behind the

flywheel to take up the crankshaft end play. Then strike a sharp end-

wise blow on the head of the capscrew with a heavy soft faced hammer

to loosen. A suitable puller (with claws or with bolts to agree with fly—

wheel) may be used to pull the flywheel

Do not drop the ﬂywheel. A broken fin w111 destroy the balance.

- A magneto flywheel wh1ch has lost its magnetism can be remaget1zed
~ The spark should jump a 3/16 inch gap with ease as tested by holding

the spark plug wire away from ‘a clean metal part of the engine while -
' cranking,

VALVE SERVICE. - Properly seated valves are essential to good en~
C gine performance. - The aluminum cylinder head
1s removable for valve servicing, Do not use a pry to loosen the cy-

“ linder head, rap sharply on the edge with a soft faced hammer, takmg

-.care not to break any cooling fins.. A conventional type valve spring

' 11fter may be used when removing the valve spring locks, which are of

- the. sp‘ht type. Clean all carbon deposits from the cylinder head, piston
‘top, valves, guides, etc. If a valve face 1s burned or warped, or the
;Stem worn, install a new valve.

Worn valve stem guides may be replaced from inside the valve chamber.
Valve locks-are the'split, tapered type, the smaller diameter of which
must face toward the valve head. Tappets are also replaceable from

. .the valve chamber, after first removing the valve assemblies.

The valve FACE angle is 440, The valve SEAT angle is 45°, This 10
interference angle results in a sharp seating surface between the valve
and the top of the valve seat. The interference angle method of grmdmg
valves mm1mlzes face deposits and lengthens valve life.

- The valves should not be hand lapped, if at all avo1dab1e, since the sharp
contact may be destroyed. This is especially 1mportant where stellite
 faced valves and seats are used. Valve faces should be finished in a
machine to 440, Valve seats should be ground with a 450 stone, and the
width of the seat band should be 1/32 to 3/54 of an inch wide, Grind
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v m)rs-use Asmuo,\ao NOTE:SEE VALVE TAPPET
AUTOMOY IVE TYPE | ECLEARANCES INTEXTy

WRENCH 10 ADJUST
THE TAPPETS. e - VALVE SPRING
 RETAINER WASHER
(INTAKE VALVE ONLY)
AYALVE SPRING\ .o ad

fe-vALYE VALVE-
1 7 .
i }g;o /,;;/ sEAT .
,4/‘ . \3: /(: . - Valve
445:\0 s ] i Grinding -
%% pigHT '

W\LVE CLEARAMCES
D157 TO 0.017% INTAKE VALVES

. 0!9 TOO.OI7% -EXHAUST VALVE,

FI1G. 40 VALVE SERVICE

only enough to assure proper seatmg

f Remove all grindmg dust from engine parts and mstall each valve.

in its-proper location. Check each valve for a tight seat, using an air
pressure type testing tool. I such a tool is not available, make pen-
cil marks at intervals across the valve face and observe if the marks

rub off uniformly when the valve 1s rotated part of a turn agamst the

seat

Lightly oil the valve stems and reassemble all parts removed Adjust

the valve clearance

. The positive type exhaust valve rotocaps serve to prolong valve life and.
need for valve service. When functioning properly the exhaust valve is

rotated a fraction of a turn each time it opens. While at open position

the valve can be rotated {reely but in only one direction,

Try it.
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rotocaps are faulty, install new rotocaps.

TAPPET ADJUSTMENT. - These plants are equipped with adjustable
‘ : - tappets. To make a valve adjustment, re-
move the valve covers, Crank the engine over slowly by hand until the
left hand intake valve, when facing the flywheel, opens and closes.
Continue about 1/4 turn until the mark on the flywheel and the "TC" -
“mark on the gear cover are in line. This should place the left hand
piston at the top of its compression stroke, the position it must be.in.
to get proper valve adjustment for the left hand cylinder. Clearances
are shown in the Table of Clearances herein. For each valve the thin-
ner gauge {(minimum) should pass freely between the valve stem and
valve tappét but the thicker gauge (mammum) should not Refer to
- the 1llustrat10n, Valve Service,

To correct the valve clearance, simply turn the'adjusting screw as
needed to obtain the right clearance The screw isself-locking and
~ will stay where set, ‘

I valve clearance can no longer be held mthm gwen 11m1ts replace
the valve. '

/GOVERh_irOR

To adjust the valves on the right hand cylinder,
-crank the engine over one complete revolution

and again line up the mark on the flywheel

and the "TC" mark on the gear cover. Then
~follow the adjustment given for the valves of
_ the left hand cylmder.

GEAR'COVER After removi’ng thé mounting
‘ "~ screws, tap the gear cover
gently w1th a soft faced hammer to loosen it.

When 1nsta11mg the gear cover, make sure that IF FEELER WILL

~ the pin in the gear cover engages the metal lined ENTER HOLE %,
e P e=at oo - BALL HAS '
FALLEN OUT.

GOVERNOR
ARM

N

43 GOVERNCOR CUP
3 ROLL PIN
A ROTATE GOVER-
4 NOR CUP SO

(SMOOTH SiDE
TOWARD CUP2

GOVERNQOR
SHAFT YOKE

7 OIL SEAL

e
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‘ (smoothest) hole in the governor cup. Turn the governor, cup so that the
metal lined hole is at the 3 o'clock position. The smooth side of the gov-
ernor yoke must ride against the governor cup. Turn the governor arm

. and shaft clockwise as far as possible and hold in this position until the
gear cover is installed flush against the crankcase. Be careful not to
‘damage the gear cover oil seal. Adjust the roll (stop) pm to protrude to
a pomt 3/4 inch from. the cover's mountmg surface.

GOVERNOR CUP. - With the gear cover removed, the governor cup B
.~ can be taken off after removing the snap ring from - -
the camshaft center pin. Catch the fly balls while shdmg the cup off.

Replace w1th a new part any fly ball
_ which is grooved or has a flat spot, _
: WHEN GOVERNOR 1S
the ball spacer if its arms are worn |PROPERLY ASSEMBLED
or otherwise damaged, ‘and the gov- ON DRAKING WILH 28
ernor cup if the race surface is AS INDICATED.
.-grooved or rough. The governor cup| R
.must be a free spinning fit on the CENTER PiN—]
camshaft center pin, but WLthOUt any . SNAP RING [
1ooseness or Wobble

GOVERNOR CUP—» ' ) i
: CAM SHAFT

When installing the governor cup, GOVERNOR FLY BALL—Y

tilt the engine so the gear is- up, put , B

the flyballs in place (equally spaced),| . - -

and install the cup and snap ring on ' ‘

the camshaft center pm - FIG. 42 - GOVERNOR CUP :

" The camshaft center pin extends out 3;’4" from the end of the camshaft
. -This distance provides an in and out travel distance of 7/32'" for the

~ governor cup, as illustrated.  Hold the cup against the ﬂyballs “when
measuring. If the distance is less (the engine may race especially at
no. load), remove the center pin and press a new pin in.only the’ requlred .
. amount. Otherwise, grind off the hub of the cup as required. The cam-
_shaft center pin can not be pulled outward nor removed without damave

If the center pin extends Out too far the cup will not hold the ﬂy balls
properiy .

|
|
|
|
|
4’
|

- TIMING GEARS - It replacement of either the cra,nkshaft gear or the
* ~ camshaft gear becomes- necessary, install both gears
new, never one only. To remove the crankshaft gear, first remove
" the snap ring, then insert two long #10-32 steel screws into the tapped
gear holes and tighten the screws alternately. As the screws are tight-
ened, the screw ends will seat against the crankshaft shoulder and force
the gear off the end of the crankshaft ~
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* the gear off the end of the crankshait.

SCREWS PASS THROUGH
GEAR AND BEAR CRANKSHAFY
AGAINST CRANK- ‘GEAR

SHAFT SHOULDER

© (®%0-32 screws

THESE MARKS MUST
COINCIDE WHEN IN~
STALLING TIMING
GEARS.

TIGHTEN SCREWS UP
ALTERNATELY TO PRESS
GEAR OFF EVENLY.

cc §-AZ0L

FIG. 43 - TIMING'GEARS

The camshaft gear is pressed on and keyed to the camshaft The cam-
shaft and gear must be removed as an assembly, after first removing v
the crankshaft gear lock ring and washer, Before removing the cam-
‘shaft and gear assembly, remove the cylinder head and valve assem-
© blies. Remove the operating plunger for the breaker points. Remaove
the fuel pump and tappets. After removing the-governor cup assembly
from the gear, the camshaft may be pressed out of the gear by use of a
hollow tool or pipe which will fit over the camshaft center pin, Do not
"press on the center pin or damage it in any way. The governor ball
pacer isa press fit to the camshaft gear.

When pressmg a camshaft gear onto the camshaft, be sure the gear is
- started straight and that the key is properly in place. Install the gov-

. ernor cup assembly before installing the camshaft and gear:in the en-
gine, - : ‘ " o »

- Note Alhatfea‘ch»timmg gear is starhped'with"'O“ mark near the edge. The

gear teéth must mesh so that these marks exactly coincide when the gears

. are installed in the engine, Be sure, when installing the camshaft gear
~and shaft assembly, that the thrust washer ‘is properly in place behind

- the camshaft gear, Replace the retaining washer and lock ring to the
~ crankshaft,

CYLINDER - The cylinder wears very little in normal service, If

o :  through improper lubrication or accident, the cylinder
;«ivwall should become scored or -worn badly, the cylinder may be rebored
and honed to accomodate a new piston and rings of one of the available

- oversizes. Pistons and rings are available in . 010", . 020", and . 030"
oversizes. 'An engine may have been fitted at the factory with 005"

- oversize pistons, and will be so indicated by the letter "E' following

the engine serial number stamped on the. cylmder block and on the plant -

' nameplate Use standard size nngs ona. 005” oversize plston If the

Fas
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‘cyhnders are not bemg reconditioned,; but new mston rings are bemg in-
stalled, remove any ridge which may have become formed at the top of
plston rmg travel in the cyhnder hore.

o PISTONS AND RINGS - The plston and conne'ctmg' roc assemblies -are
. removed through the top of the cylinder. The

plstons are fitted with two compression rings and one oil control ring

- with an expander. Inspect each piston. The piston ring grooves should

- be cleaned of any carbon dep051ts, and the oil return slots in the lower '

: ‘groove must be open

R 1§ the pistons are badly scored, very loose in the cylmders have badly

worn ring grooves, or othermse are not in good condition, install new .

. pistons, Install new pistons i the old ones are loose on the piston pins
and 0,002 inch oversize piston pins will not correct it. Handle pistons

‘ careful},y to avoid nicking the walls, Any raised surface of th;s type :
must be dressed down carefully, ,

: ‘Conformatlc type p1stons are deS1gned for very close fit in the cyhnder
- bore. A slot on opposite sides of the piston behind the oil control ring
- permits oil return and allows for expansion. The piston is. mterchange-
‘ able as to whxch side should be nearer the o11 base. :

, InSpect the rings carefully for fit in grooves, for tension, and for seat-
. ing on cylinder walls. Install new rmgs where 1there is any doubt about
: the condxtlon of the old rmgs ,

Before mstallmg new rmgs on the piston, check the rmg gap by placing
each ring squarely in its cylinder at a position corresponding to the bot-
. tom of its travel. -The gap between the ends of the ring should be as

given in-the Table of Clearances. Rings which are slightly oversize may}

be filed as necessary to obtain the correct gap, but do not use rings
which require too much{iling. Standard size rings may be used on a
. 005" oversize piston. ,010", ,020",and . 030" oversize rings are to be
'used on ,010", ,020", and .030" oversize pistons, respectively. Rings
-~ of the tapered type are usually marked "TOP" on one side, or identified
-in some other manner, and the ring must be installed with this mark
toward the closed end of the piston. . Space each ring gap one third of
" the way around the piston from the preceding one, with no gap directly

" in line with the piston pin. The bottom piston ring groove should be fit-

ted with an expander and an oil control ring and the two upper grooves
fitted with compressmn rings. If a chrome faced ring is used, it will be
in the top groove., The oil control ring is selected for best performance
~in regard to the correct unit pressure charactemstlcs.

‘The piston is. fltted with a full floatmg type plston pm. The pin is kept

in place by two lock rings in the piston, one at each side.  Be sure these “

lock rings are properly in place, Jbefore installing-the piston and connect-
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" ing rod in the engine.. Correct plston to cylmder clearance appears in
the Table of Clearances

PISTON RING N
CYLINDER BOREL

FIG 44 ~ FITTING PISTON RINGS TO THE CYLINDER

) CYLINDER HEAD. - Models using gaseous fnel have a hlgh com-~
© . .pression cylinder head, Beginning in 1959 this
‘cylmder head has a 3/ 32" radius boss visible on the thick edge near the
~ spark plug to 1dent1fy it from standard compression. Both heads must
be of the same. com*gressmn. ' o f o

,CONNECTING RODS - The connectmg rods should be servmed at the

“same time the pistons or piston rings are ser- .
Vwced Rods must be removed with the plston. Rods are’ available in
standard or 0, 020 mch undersize

" .The connecting rod bearmg surface is aluminum alloy and prOper clear- ‘
- ance between the rod bearing surface and the crankshaft bearing- surface
is obtained by dressingthe connecting rod cap. The correct clearance
. is shown in the Table of Clearances. Use.a sheet of 320 grit or finer
- abrasive on a-smooth flat surface. Place the ends-of the connecting rod
~ cap.onthe abras:we material and carefully dress the ends down as need-
ed. Be ‘gure: ‘the cap is held perfectly stralght Remove all abrasive ‘

: from the cap before mstallmg it. .

CONNECTING ||
DD CAP )

Y manatl
ABRASIVE MA?ERML oN. .
A FLAT SURFACE . L

FIG 45 . REDUCI}\G (,ONNECTING ROD CLEARANCh

| The cozmectmg rod and pzston a&sembly m&st b L

, : pmperly , ,

. Teassembly to the engine. The aligning should b ;

o e-done on an ace
aﬁgnmg gauge by a campefe”f Opemrar, Mzsaizgnmezzt may caazseuﬁ;id |
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wear of p1ston pin, cylinder and connectmg rod. o

Install the connectmg rods and caps with raised lines (witness marks)‘ k
aligned and with the caps facing toward the oil base. The rod and cap

. numbered "2" goes on the journal which is farther from timing gears.
" Coat the crankshaft journal bearing surfaces with oil before installing

the rods. Crank the engine by hand to see that the rods are free. If
necessary, rap the connecting rod cap screws sharply with a soft faced
hammer to set the rod square on the Journal

: BEARINGS - Removal of the camshaft or crankshaft bearmgs requires

complete disassembly of the engine. Use a pressor a
suitable drive plug to remove the bearings. Support the casting to avoid
distortion and avoid damaging the bearing bore during removal and in-
stallation. Use o0il on bearings to reduce friction when installing and
again lubricate with oil after installing.

New crankshaft main bearings are precision type which DO NOT re-
quire line reaming or line boring after installation. They are available
in standard size or in 0.002 inch or 0.020 inch undersize. Expand the
bearing bore by placing the casting in hot water or in an oven heated to
200°F. Be careful, if a torch is used, to apply only a little heat! If
practical, cool the precision bearing to shrink it. Align the oil hole(s)
in bearing with the oil hole(s) in bearing bore. The oil passage must
be at least 1/2 open. The cold oiled precision bearing should require

- only light taps to position it. Install the flanged type bearing (used. -
prior to Spec'F) with its notch engaged with the stop pin. Install the

bronze faced bearing (used beginning with Spec F) flush with the inside
end of bore. 'If head of lock pin is damaged, use side cutters or "easy-
out" tool to remove and install new pin. - Apply oil to.thrust washer
(one used with each bearing, begin Spec F).to hold it in place while in-
stalling the crankshaft. Oil grooves in thrust washers must face the

“crankshaft, washers must be flat (not bent) and washer's two notches

must {it over two lock pins to\‘prevent riding on crankshaft.

Install the front camshaft bearing with its oil hole aligned with the hole
-in the bore (except bores without o0il hole install with bearing groove at
top). Press it in flush with the outside end of the bore. Install the rear
"camshaft bearing with its plunger notch facing out and aligned with the

hole in the bearing bore. Press or drive it in flush with the bottom of

- the counterbore which receivesy the expansion plug.

The camshaft bearings must be line bored or line reamed after being
installed in the cylinder block, to allow a clearance as shown in the

~Table of Clearances. For this service, consult a reliable machine

shop, your dealer or chtory Install the expansion plug of the rear
bearmg o : «

|
|
|
|
j
:
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" | EXCEPTION FLANGED BEARINGIS | INSTALL WITH CUT-OUT TO
USED PRIOR TO SPEC.F. TGP AND REAR OF ENGING

111 /LOSK PIN
R ALIGN BEARING Ol HOLES
\E:* N wird Bc>nﬁ HOLES iN BEAR- C AF:AES'I{\-{RAFT
THRUST

wasrer | BEARING

LINE BORE CAMSHAFT BEARINGS AFTER
INSTALL ATION,

EXCEPTION-EARLIER ENGINES -

DONOT HAVE OIL HOLE IN BORE. q
o N

2
“““““““““““““““““““ Y
UINE REAM OR BORE. -w ITHAHLOEg sﬁoé' g’ Alg \?J%ABR 6'\5’% Wjé":
CRAN KSHAFT BEARING - [FRONT CAMSHAFT BEARING
FIG 46 - BEARING INSTALLATION

LOCK PIN
PRECISION TYPE- DO NOT

OIL SEALS - The gear cover must be removed to replace its oil seal.
Drive the old seal out from the msxde of the gear cover. ‘

The bearmg plate must be removed to replace its oil seal, Drive the

v oil seal out from the msxde.

‘When installmg the gear cover oil seal, tap the seal inward until it lS
31/32 of an inch from the mountmg face of the cover.

When mstalhng the bearang plate oil seal, tap the seal into the bearing

~plate bore to bottom against the shoulder in the plate bore, After the

seal is in place, it is advisable to apply a thin coating of shellac or
Permatex around the outer surface of the seal at the point where it comes
in contact with the bearing plate boss.” Use a seal expander, or place

a piece of shim stock around the end of the crankshaft, when replacing
the bearing plate to avoid damaging the seal., Remove the shim stock
a8 soon as the plate is in place, '

. MOUNT&NG
GEAR COVER .

APPLY SHELLAC
on PR THIS SURFACE
AROUND SEAL AT

n- SROULD BE
THIS POINT ELEARED'SF il
SEALING
st B60ND Be-
FoRE INSTALL-
ING SEAL.

JFAPPLY SHELLAC OR
‘PERMAYEX AROUND
SEAL AT THIS POINT

GEAR COVER Ol SEAL REAR BEARING PLATE OIL SEAL

FIG 4‘? - OIL SEAL INSTALLA'I‘ION

CRANKSHAFT - Inspect the bearing ]ournals. It they are scored and
can not be smoothed out by dressing down, the bear~

ing journals should be refinished to use 0. 002" or 0. 020" underszze

bearings or a new crankshaft should be installed. If a worn main bear-

E - ing journal can not be fitted with an available precision type undersize



’

" REAR BEARING
PLATE

4 MEASURE ENDPLAY
" RERE
{REFER TO TABLE OF
. CLEARANCES) .

1FIG 48 CRANKSHAFT END PLAY

- bearmg, then refmxsh it to the next undersme, I a worn connectmg
rod bearing journal ecan not be fitted by dressing down the rod cap, then

reﬁmsh it to take the unders1ze rod available,

Whenever makmg major repairs on the engine, always mspect the

drilled passages of the crankshaft, H necessary, clean them to assure

- proper lubrication of the connectmg rods,

When mstalhng the crankshaft, use gaskets-as needed behind the bear -

- ing plate to assure end play as given in the Table of Clearances herem.

OIL’:(PUMP, - 'I‘o‘i'emdv‘e the oil pump, it is necessary to detach the

' intake cup assembly, as illustrated.

, Check the 011 pump thoroughly for worn parts. Oil the pump to prime.

it before reinstalling. Except for gaskets, the component parts of the

pump are not available individually. The suction cup is avaﬂable Se-
‘ parately Install a new pump assembly if required.

CRANKCASE TURKED @
CNLEFT SIDE ——

YHNSCREW OiL PUMP '@SEM&J
FROM INTAKE CUR AT THIS POINT 3
. TOAEASSEMABLE REVERSE THE PAGCELURE 2R

A6

FIG, 49 - OIL PUMP REMOVAL
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"FUEL PUMP. - A diaphragm type fuel pump is used, If fuel does not
o reach the carburetor, check the fuel pump before dis-
.mantling it. The pump can be checked by disconneeting the fuel line at
the carburetor, cranking the engine slowly by hand, and observing whe-
ther fuel comes from the line at the carburetor. If there is enough
" fuel in the tank, and the line between the tank and the pump is open but
" the pump fails, repair or replace it, Failure of the pump is usually
due to a leaking diaphragm, valve or valve gasket, a weak or broken
spring, or wear in the drive linkage. If the operator chooses to repair
-the pump rather than install a new one, the use of a complete repair
kit is recommended

ALWAYS RETURN THE HAND PRIMING LEVER ALL-THE-WAY. IN-

. 'WARD . so that the priming lever does not prevent the normal operation
of the pump. K the fuel pump rocker arm is being lifted by the cam-
shaft, the engine must be cranked 1 revolution before the prxmmg lever

,w111 be effectlve. , ,

‘ Ro‘catm*Dr the dlaphragm 1 /4 turn w111 dlsengage the drwe lmk

~ . /Diluted 0’11 indicates a faulty fuel pump.

o ':’GA'SKE'TS - Always use new gaskets when replacing any part that re-
© guires a gasket. Thoroughly clean the surface that the gas-
- ket contacts before installing the gasket

TF‘STING IGNTI‘ION COIL. - A 6-volt tester may be used to test the-

. ignition coil, To avoid burning out the coil,
do not use a 12-volt tester ‘and do not leave c011 on tester over 15 or 20
minutes. '

7.

FR-
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GENERATOR

" The generator normally needs little care other than a perlodmtcheck of

the brushes, commutator and collector rings. I a major repair job on
the generator should become necessary, have the equipment checked by

-1 competent electrician who is thoroughly familiar with the operation of
o electric generating eqmpment Continuity tests may be performed witha
. out. d1sassemb1y of the generator.

- GENERATOR DISASSEMBLY - The procedute is mostly self-evident.

‘Remove the band and endccver Re-

B move constant-pressure-type sprmgs and lift all brushes

- Remove generator through stud nuts. H01d both the end bell with its
" brush rig and the frame assembly, since they are Separate parts, and

' remcve them as one assembly from the adapter. Screw driver slots in
- “the adapter provide for. prying the frame loose. Be careful not to let

, the frame assembly rest or drag on the armature

o Turn the armature nut -out to the end of the armature through stud While
_pulling outward with one hand under the armature, strike a sharp end-

‘wise blow on the nut to-loosen the armature. Remove the armature and
blower as an assembly. The blower is a keyed and pressed fit on the

' armature shaft, and is a keyed and tapered fit to the engine crankshaft.

. If the armature does not come loose, place a heavy brass rod on the
 armature shaft near the ball bearing and strike a sharp downward blow
. on the rod with a hammer. Rotate the armature 1/2 turn before repeat-

~ .+ ing. Do not str:ke the commutator, collector rings, or bearing.

: BRUSHES AND SPRINGS _ Inspect brushes periodically. Brushes worn

' to 5/8 inch should be replaced, Replace
sprmgs it damaged or 1£ proper tensmn is questxonable. Rapld brush

CINSTALL BRUSHES:
"WITH BEVELLED TOP .
SLANTING DOWN
TOWARD SPRING
© HOLDER :

TO REMOVE BRUSH
SPRING PRESS

| SPRING HOLDER
DOWN AND OUT AS
SHOWN [N BROKEN

LINES. At RING

FIG. 50 - BRUSHES AND SPRINGS
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wear may- be caused from hlgh ‘n ca between commutator bars rough
cmmmutator or colle¢tsr: rings; “or from a deviation {rem: ”neutral” posi-

.tion in the: ad]ustment ‘of the brush rig.: I\LVER bend the constant-pres— :

sure-type spx*mcr 0ver the edge of 1ts sapnort

BRUSH RIG PC)SITION - Check the w1tness mark on the brueh rig and
: +if necessary align it with the boss in the'end =
bell If the brush rigis ad]usted so that there 'is arcing of the brushes

~ brush'wear will be rapid, voltage and current Wﬂl ‘not hold steady, and
the generator may overheat T . RS

Whenever @ new- brush rig or armature is! mstalled the brush rig: must
be adjusted o' the'point where the brushesdd not:arc regardless:of where
the withess mark falls This *»i‘Sf--commaeﬁlyfkhofWh ‘as the "neutral” Brush:
pOSﬁlOn“ i : RS SN R E E A el onomln e i

COLLECTOR RINGS (AC Umts) . - If the collector rings become groov~
s -ed-or out-of round; or the brush:igurs
face becomes p1tted or roug‘x S0 that ‘good brush seating cannot'be: main-
tained, remove the.armature and refinishi the! collector rings ina lathe,
If the cOmmutatGr appearsto be rough or scored refinish-it at the same: -
t1me. Remove Or adequately sh1e1d the ball bearmg durmg reflmshmg

CGMMUTATOR . The commutator bars wear down w1th usage S0 that
the mica between them must be undercut. This
shbuid be done 4s 'sO0n as'the mica onlany part of the commutator: touches
the brushes. A suitfable undercutting ool can be made fromia hack:saw:
blade,:Avoid injury-tol thersurfaces of the'copper bars. Ledve:no burrs
alongithenedges: Df the bars.’-**“The ‘mlca"must also be: undercut whenever

~ the: ’cemmutate

AziT il
] An o

SR s (744 PO/N}"
g GARING BLARE
. T ?@WAE&? HAN&A&" T WHOTH, gF"ﬂg!er

FIG. 51 - COMMUTATOR REPAIR

L
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,TESTING WINDINGS -~ A test lamp set and an armature growler are re-’

quired for the various tests. Before making any

‘tests 11ft all brushes into their holders and disconnect the load circuit

wires from the plant. If the armature tests defective, the practical re-

- pair is to replace it. 'If a field coil tests defective, replace the entire
‘coil assembly unless the trouble is in one of the external leads. Then
it'can be repazred as the nature of the trouble requires, '

| VARMATURE GROUND TEST. - To test the armature for a grounded

- condition, 1lift or remove the brushes
so that none contact the commutator or collector rings. Use a contins
uity type test lamp set . Place one test prod on-the commutator, and

~the other test prod on a bare; clean part of the armature shaft, The

test prods must make good electrical contact. The test lamp should not
glow, If the test lamp does glow, the dc windmg or the commutator

.. is grounded, Totestthe ac winding, place one test prod on one of

~ the collector rings and the other test prod on the armature shaft, If the
" 'test lamp glows, the dac winding or a collector ring is grounded Rem
‘place a grounded armature with a new one,

e /“ARMATURE .
-
~

' TEST LAMP

FOR TESTING FOR OPEN
; CIRCUITS AND GHDUNDS

'DSEJ OR 4 ¢41‘VDLEP9W£R :
P R

' FIG. 52 - CONTINUITY FIG. 53 - ARMATURE
‘ TEST LAMP - , GROWLER

. ARMATURE OPEN CIRCUIT TEST - The armature ac winding may

- be tested for an open circuit with-

out removal of the armature. Testing the de wmdxng reqmres removal
and the use of an armature growler

- Totest the ac wmdmg, be sure all” brushes are lzfted or removed
‘Use a test lamp set, Place one test prod on each of the collector rings.
If the test lamp does not glow, the ac winding is open c1rcu1ted

< To test the de Wmdmg, ‘place the arthature in a growler. Wa.th the-

growler current on, pass a smooth steel strip across the commutator

~segments.  Repeat all around the commutator. At some point around

the commutator, a spark should occur as the strip contacts two adja-
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~cent segments, Rotate the armature slightly and repeat the test, Con-
- tinue until a spark is obtained between all adjacent segments, If no
" spark is obtained at some point, an open circuit is indicated. (NOTE-

A short circuit in the winding might prevent sparking. This condition
may be indicated by the short circuit test described in the next para-
graph.) Replace an open circuited armature with a new one.

ARMATURE SHORT CIRCUIT TEST. - To test for a short circuit, place
the armature in a growler, With

‘the vrowler current on, hold a steel strip about 1/2 inch above the arm-
- ature laminations. Pass the strip back and forth over the laminations,

Cover as much of the lamination area as possible. I the strip is mag-
netically attracted to the armature at any point, a short eircuit is in-
dicated. After testing in one position, rotate the armature slightly in
the growler and repeat the test, Continue until a complete revolution of
the armature in the growler has been made. Replace a short circuited

- armature with a new one.

TESTiNG FIELD WINDINGS, - Use a test lamp set for all tests except
a short circuit, The field coils of all

~ac plants are saturated shunt wound, the Remote Start plants having

a series field winding in addition for crankmg and battery charging pur-
poses., When testing a field coil assembly, disconnect all of its exter-

‘nal leads from their terminals. Tag and mark each lead to assure pro- -

per connections when reassembling.

: TESTING FIELD WINDINGS FOR GROUNDS. - To test a coil assembly

for a ground, disconnect

rlts external leads and touch one test prod to the terminal of one of its

leads and the other test prod to the generator frame, X the lamp lights,
the coil assembly being tested is grounded, -The ground may be in a
coil, c011 connectlon, or coil lead. Repair or replace as needed,

TESTING FIELD WINDINGS FOR OPEN CIRCUIT - To test a coil as-
' “sembly for an open

‘c1rcu1t disconnect its external leads and touch one test prod to the ter-
" minal of one coil winding lead; and the other test prod to the other lead
Aor lead’s)‘ of that coil winding. If the lamp does not.light, the winding

being tested is open. If the fault lies in a connection between coils, or
in a coil lead, the connection can be repaired. If it is 1ns1de the cml re~
place the entire coil assembly with a new one.

' BALL BEARING - I replacement of the armature ball bearmg becomes

- necessary, pull the bearmg from the shaft witha

: sultable bearmg puller. Be careful not to damage the armature shaft

Yecause it must remain true to serve as.a turning center when refinish~ -
ing the commutator or collector rings.. Drive the bearing onto the

. shoulder on the sha.ft‘ Use ar double sealed pre Iubrlcated ball bearmg
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GENERATOR ASSEMBLY. - When reassembhng the generator, see
: that there are no nicks or dirt on the arm-

ature blower tapered surface. These conditions may cause an excessive
run-out (wobble) at the bearmg end. Run-out should be within 0. 002"

, Tlghten the armature through stud nut securely
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FIG. 54 - GENERATOR ASSEMBLY
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CONTROLS

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

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

w

=y

3
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SERVICING THE READI-PULL STARTER (FIG 55)

o "A,_CAUTION The recml sprmg may unwmd and cause m]ury if let

Cfly Wﬂdly when starter is d1sassembled or reassembled.

B The sheave hub bearmg (16) has a recess whlch was packed full of grease
" at the factory.. Normally no additional lubrication is required. How-

. ever, ‘if the. starter is d1sassembled for some other reason, add grease
- to the bearmg a,mi to the sprmg pawls (11) where they contact the rat-

chet arm (13)

. To mstall a new rOpe or mternal parts remove the starter from its
mountmg rmg by removmg the 4 clammng SCrews. B

: ~To mstall a new rope, rotate the sheave (10) with crankshaft rotation
. direction to fully tighten the spring (8), back up only as necessary to
. align the hole in the sheave with the slot in the cover (5), clamp the
2 rope to the sheave, then when released the rope will wmd on-the sheave. .

o To mstall anew. recoﬂ spring remove the sheave from the cover. Wind
" .. the spring, with it§ rivet heads ocutward, forming a coil small enough
_ to be mserted in the recess-of the starter cover. It may be necessary
. totie the spring with-a piece of wire to prevent 1ts unwmdmg during in-
‘stallatzon tunless other help is available. Place the spring in the cover.

o " recess in crankshaft. Totation directioni, Remove the tying wire if used.

o “While holding the spring to prevent its. unwinding install the inside end
;Jof the spring on the roll pin (7) in the cover, With the pull rope removed,

o _ install the sheave assembly in the cover so that the tab on the sheave

. enters the’ outside ‘end. loop of the recoil spring. Be sure the thrust
Washer (9) 1s in. place. Then mstall the pull rope. - '

: pmng breakage is much less common than sprmg fat1gue due to long
o usage In either case the spring should be replaced. Cleaning and lub-
. ricating the- pawls, ‘and ratchet arms in the rope sheave will improve a
T slugglsh acting recoil. To temporarﬂy extend the life of a fatigued -

. sprmg, iry rewmding 1t "msxde out" (rlvets heads mward)

/

S To mstan a ratchet arm (13) in the sheave, the pawl (11) must f1rst be
‘ remeved ‘The ratchet arm will fit in only the correct position., The
oo Sprmg pawl must be 1nsta11ed with 1ts flat edge agamst the ratchet arm.

: The antl-back 1ash cogwheel (6) is.an easy press f1t on the starter cover. .
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1-ROPE AND GRIP 7T-ROLL PIN 13-RATCHET ARM 18-WASHER

2.ROPE ONLY 8-RECOIL SPRING 14-PIVOT ROLL PIN 20~-MCUNTING RING
3-GRIP ORLY 9~THRUST WASHER 15-RCPE CLAMP . 21-SPEED GRIP NUT
4-PLUG 10~-ROPE SHEAVE . 16-BEARING 22-RATCHET WHEEL
5-STARTER COVER = 11-PAWL. 17-SCREW . 23+§PECIAL CAPSCREW
B-COG WHEEL © 12-PAWL SPRING 18- FLEXLOCK NUT

BA-SPRING WASHER 12A-8PIROL PIN

£y

POSITION OF STAR-
TER ASSEMBLY

MAY BE CHANGED
BY LOOSENING
CLAMP SCREWS

$PECIAL NUT

—BLOWER
H HOUSING
TFLAT WASHERS

orien . A R TR 2
’,5\ ) ) : HEAD HBCREWSS H ® .. P
 STARTER - - | Ny !
o ASEEMBL Y- TN e aem

@
HEX HEAD
SCREW

STARTER -
ASTEMBLY ...
w5

i
Teumf:«xvy/
RAILS )

7

-

ALIGNING STARTER ONENGINE o }

FIG. 56 - INSTALLING THE STARTER, UNITS PRIOR TO SPEC. D -



A

K INSTALLING STARTER UNITS PRIOR TO SPEC D, - For use mth a

er the blower housmg on. the engme must be as rxgld as possible. Ex- .
amine the blower housmg careiully If the mounting hales are Worn or’ '

- .,;Proceed as follows to mstall the complete starter kit.
L 1 Refer to the 1nstallat10n drawmg Do not change the flywheel mount— ;
'/.ii;;f'engmes only {, L e T
' 2 Install the new ratchet-wheel (l to the blower wheei usmg the two
_,socket or closed end wreneh ixts these screws. nghten securely
E 3 Four specxal nuts are supplled for meuntmg the starter to the blow- , -
‘mounting nuts, remove: the blower housmg and install the nuts in the - ~
.- square holes (2) in the blower. housmg See detaﬂ A Re;nstall the
. blower housmg, tlghtenmg securely in place -
‘ 4 Note that there are two small holes drﬂled through the starter cov-»'
o mg through one of these holes. When the starter is turned a partial
- turn, the open- -center
- 'with these two holes. While holding in the aligned position, msert a ten
- penny’ common naxl through each. of the holes. , Push the nalls in up to -
thelr heads : : : ' . ' o
5. Install the starter as_sembly (3) to the blower housmg, makmg sure.
i . ,."screws Ttowill prebably be necessary to turn the flywheel a partial re».“ ;
R volutmn to allow proper alignment.. “While holding in position, mount - = .
the starter, using a hex head screw (4), lock washer {5),. and two flat

- washers (6) at-each mountmg arm as shown in the detail drawing’ A
- : Tlghten the mountmg screws securely Remove the nalls

A 7 Ocassmnally check the operatxon of the: stal ter, makmd sure the

. housing- mounting screws are t;ght If the blowel housmg tends to shxft :

-its mounting holes may have become worn oversize. -If the blower hous

.~ ing tends'to ‘weave or distort durmg starter Operatlon, mstallatmn of a -
e new. housmg is recommencied . : :

MAINTENANCE AND REPAIR IR 77

Readi- Pull start-

if the blower housmg is otherwise damaged replace it w1th a new one.

v ing screw. New screws (Gf furmshed) are needed on other model e ﬂ*

specml ‘head SCrews and lock washers prowded A 3/8 inch 12. point

er housing,. I the. blower housing is not already fitted with simiiar

‘er. See detail C. "Pull slowly out on the starter rope while sight-

11 pins in the starter rope sheave will align

‘that the nail end er the pilot holes in the ratchet wheel mounting :

y
|
|

S 6‘ The d1rection of pull on the starter rope is adJustable to fit the re-

quu‘ements of the individual installation. See detail B, To change
the direction of pull, loosen the four clamp screws. {8) and turn the -

o starter in its mounting ring to the desired. posxtlon - Tighten the four
clamp scréews securely. Try the starter several t1mes, mal:umr sure ‘
' that the. pull rope. w1ll not rub agamst one’ of the clamp screws.

-starter is properly centered (step 5:-above). See that the blower
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INSTALLING STARTER U‘NITS BEGINNING SPEC. D. - See that the
engine blower housing

isin ‘good condition. H the mounting holes are worn or if the blower

housmg is. otherw1se damaged replace 1t thh a new one. See. Flg 57.

1. lnstall the new ratchet wheel (1) agamst rope sheave (11) usmg lock
washer (10) and flywheel mounting screw (9). Discard the large flat

washer from engines 80 eqmpped Engage drwe hole with flywheel boss. 2

2. Four ~spec1a1 nuts are supphed for mountmg the starter to the
~ blower housing. If the blower housing is not already fitted with
similar nuts, remove the blower housing and install the nuts as shown

“in detaﬂ‘A. Reinstall the blower'housing, tightening securely in place.

,_ 3 Install centering pin (12) in starter center serew (14) allowing 3/ 8"

1o protrude. For remstallatmns read}ust pin depth. -

4. Center the starter assembly over the ratchet wheel with the cen~
tering pin engaging the center hole of the flywheel mounting screw.

While holding in position, mount the starter, using a hex head screw,

lock washer, and two flat washers at each mounting arm as shown in

- detail A. .Tighten the mounting screws securely.

5.. The direction of pull on the star’cer rope is ad]ustable to fit the re-
. gquirements of the individual installation. See detail B. To change

“‘the direction of pull, loosen the four clamp screws {(8) and turn the
~starter in its mounting ring to the desired position. Tighten the four

clamp screws securely. Try the starter several times, making sure

that the pull rope will not rub against one of the clamp screws.

N, o

.- | POSITION OF STAR- EL a/x
1 TER ASSEMBLY H
MAY BE CHANGED

- BY LOOSENING :

B CLAMP SCREWS

[t —

WASHER

S “N
SCRC ALl PN

@

- IDETAIL &

: ;/ DRILLED HEAD
SCREW (STARTERY

@sf@a‘ren 1 \‘ |

EEL

@DRILLED HEAD sé;REw
(ROPE SHKAV mmmmmm

. FIG 57 - msmmmc STARTER UNITS BEGINNING WI’I’H SPEC D
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POSSIBLE CAUSE fff_ REMEDY

o | ENGINE _‘CRA“' KS TOO STIFFLY
i "‘.Too heavy 011 m cra ,,,Dram Refﬂl w1th 11ghter 011
. i ’ D1sassemb1e and repalr. ‘
!?"* 5D1scharged orii'defectxj - V;Recharge or replace

B Loose connectzons ~:-,«,3‘T1ghten loose connections.

' ]Cﬂorrodyedfbi ’,‘t‘e‘ryv termméls. Clean corroded t‘ermmals. Rew »
Ln R TRE R T ce cabie 1f necessary. V

o Brnshes WOrL excesswely or C ;,ReplaCe brushes or clean commut.- |
» makmg poor contaet - l . ator, R ‘

i 'LJ.Short circuit in

generator or 7 V,’:;_Repaar or replace parts. necessary. -
+ load c:1rcu1t . Sy ‘ RO

Lo Dlsconnect load

‘ 7D1rty or corroded po:mts in’ - ,B;epiace _swftch,
X ystart solenoxd sw1tch . ‘

ENGINE WILL NOT START WHEN CRANK'ED

’A’."Faulty 1gnit10n. A Clean, acf]ust or repiace breakerV a

’ - 3,\p0ints, spark plugs, condenser,
; ‘ , ; R etc., or retlme ignition,
Lack of fuel or faulty carbure- S \‘Refﬂl the tank Check the fuel sy-
tion, . S o S [_.‘;tstem. “Clean, adjust or repla.ce -
- PRI ST R ~parts necessary
" Clogged fuel tilter. . Clean. " ,
'V‘."Cylinéérs flbddéd, Ground spark plug cables. Crank -
L NS ::engme W1th spark pluigs removed S
o Poor fuel ' i{.»Dram. ] Reﬁll thh good fuel

;;,T1ghten cyhnder heads and Spark S
plugs. I still not corrected, grind
the valves Rep1a€e the plscon rmgS

7 . Poor compression. .

Reget- breaker pomts or: retnne 1gn- ' '

'~ Wrong ignition timing,
L R s *91t10n. o




’,so SERVICE DIAGNOSIS

POSSIBLE CAUSE

REMEDY

ENGINE RUNS BUT VOLTAGE DOES NOT BUILD vP

. Poor brush contact.

Open circuit, short circuit, or ..

. ground 'in generator,

Resulual magnetlsm lost..

- See that brushes seat well on com-

mutator and collector rings, are
free in holders, are not worn too

~ short, and have good spring tension. -

Refer to the GENERATOR sectxon of ¢
Maintenance and Repa1r o B

: Magnetize the field..

VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING

Speed to low

- Poor commutatmn or brush
. contact,

Lioose connections.

: Fluctuatiﬁg loa'd; S

Adjust governor to corret;t speed, i

Refinish commutator or undercut

mica if necessary. See that
brushes seat well on commutator -
and collector rings, are {ree in
holders, are not worn too short,
and have good spring tension.

Tighten conneCtionS.

Correct any\: abnoi'mal load con~
dition causmg trouble

GENERATOR OVERHEATING

.- Short m Ioad cn'cmt
‘ Generator overlOaded -

' vaproper brush rlg pusxtion

Correct short c1rr3u1t

’ Reduce the load.,

, Adjust’

ENGINE OVERHEATING

Improper Iubricatmn.

~ Poor ventilation.

Dxrty or oﬂy coolmg Surfaces.’?v o

Retarded zgmt:son tzmmg, o

S Generator overloaded.

Change to proper oil,

Provide ample Vent1lat:0n at all
times, . S R

Keep the engihe.clean.

Retlme 1gmtmn,

Reduce load
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f POSSIBLE CAUSE

o Engme lacks pawer‘ o

. Poor compression.

: ',13,‘; .'Choke parually closed

T vyf,Intake air Ieak

- Defectme spark plug

TR

Faulty tgmtzon

. Clogged carburetor,

SERVICE DIAGNOSIS R T O

REMEDY

VOLTAGE DROPS UNDER HEAVY L‘OAD

. ,the valves

..See remedies,,under ”Engme MlS-» '

a }Tlghten cylmder heads and spark
“..plugs.” I still not corrected grind _
Replace p1ston rmgs e

L 1f necessary

. Faulty carbufefibn; |
i 'Dlrty carburetor au‘ cleaner

,:’Carbon in cylmders or in car-
’[‘buretor ventum e

: ",‘;“:b‘lRestmcted exhaust 11ne. o

'*’:y‘ Check the fuel. system. Clean ad- o

]ust or repalr as’ needed

;V ,Clean

,":Choke plate must be wide open at
L uoperatmg temperature. o

Remove .carbon.t

3 Clean or mcrease the sme

ENGINE MISFIRES AT LIGHT LOAD

 ‘;; Carburetor 1dle jet clogged
o cor 1mpr0perly adJusted -

Spark plug gaps too narrow. : f -

o F‘auny‘ igniﬁqn; o

ENGINE MISF]RES{‘ ;

e Tighten
'fessary

‘ 'z-f‘._Clean carburetor. S

- }Cl,ea‘n. |

' :«,»“Adjuét to cer'reci gaii.. o

Repiace gaskets if nec- -

- Clean, ad]ust -or repiace breaker
~ points, spark plugs, cendenser,
. ete., or retune 1gnitxon. IR

T HEAVY LOAD

' - Replace. i

~ Clean, adjust; or replace breaker
‘pomts, spark plugs, condenser,

oete., or retime ignition. -




82 ‘ - SERVICE DIAGNOSIS

POSSIBLE CAUSE ' REMEDY
ENGINE MISFIRES AT HEAVY LOAD (Cont.)
Clogged fuel screen. ~ o Clean.
Defective spark plug cable. Replace,

ENGINE MISFIRES AT ALL LOADS

Fouled spark plug. C , Clean and adjust.
, Defectwe or qupg spark plug. Replz{,ce.
Leaking valves‘. k . , B Grind Valves.
' Broken ﬁralve ‘spfing. o N Replace |
Defective or iﬁproperly'ad- o Adjust or i;eplace breaker pomts

Justed breaker pomts

'LOW OIL PRESSURE

Oil too light or diluted from Drain, refill with proper oil. Re-

leaking fu’e} pump diaphragm. - pair or replace fuel pump.
Oil too low.  Addon
i 011 »r,élief valve. i;ot Seating. ) Remove and clean,‘ or replace,
. Badly ivorﬁ b‘éaiings,' i o Replace.‘ |
Sludge on ﬁil scx;e_e'n.r - Remove and clean,
. Badly worn Oii pump.i - i Replaée.

. Defectwe 011 pressure gauge. - ‘Replace.‘

HIGH OIL PR ESSURE

- Oil too heavy. . N o " ‘ Dram, reflll w1th proper oil.
f:" Ciogged oil pa‘sisavgé;t, ‘ A | ~Clean all lines and pa,ssages.
L 0il réii'ef‘vaife s’t‘uc‘k;’, S Rémofué and clean. |

Defective oil'présé&feg&ztgé. ‘Replaéé. o

s



Faulty ignition.

it
B i ramntd

SERVICE DIAGNOSIS | gy

POSSIBLE CAUSE

REMEDY

ENGINE BACKFIRES AT, CARBURETOR

| ,'vLean fuel m1xture

© Clogeed fuel filter.

Air leak'at intake manifold or

- earburetor ﬂange

Poor fuel

Spark ,adva,nced too far. =

' Intake valve leakmg.

; »;Clean carburetor. Ad]usf jete,,
. Clean R

- .Tighten mounting screws Replace
. ,gaskets as necessary L A

;_Reflll thh good fresh fuel

‘ Reset breaker pomts or. retxme ig-‘k
o rution.‘ R :

- ‘,,‘_‘Reseat or. replace.V . o

- EXCESSIVE OIL CONSUMPTION LIGHT BLUE EXHAUDT

Poor compressxon Usually due
to worn: pistons, rzngs, or cy-

) linders..
~ 0il leaks from oil base or’ (V:oxri-‘-‘;_ |
" 'nections. This does not cause -~ -
- 8mMOKy exhaust ' :
. 0il too hght or diluted
; Too 1arge bearing clearance

, Engme m1sf1res. :

‘I‘oo much 011

‘ Refzmsh cyhnders. Install oversize
. pxstons and rmgs, ’ - ,

Replace gaskets, " Tighten fe,crew'sf E
- and connections. Check breather
| valve, ' N T
" Drain. Refill with proper oil,
o Replace‘ bear ingé fec esfsary -

efer to "Engme stfu'es at All -

Speeds"

Clean, ad]uet; br re‘pzaée breaker'g

points, spark plugs, condenser,

U ete., or retime the ignition,

- Drain excess oil,

BLACK SMOKY EXHAUST EXC ESSIVE FUEL CONSUMPTION
FOULING OF SPARK PLUG WITH BLACK SQOT, POSSIBLE LACK ;
- OF POWER UNDER HEAVY LOAD ‘ : e

See that choke opens. properly Ads o
~just Jets properly.’ Adjust the float "
Ievel T T : §

- Fuel mxxture too rmh

4



* ?.84 SIS SERVICE DIAGNObIS

POSSIBLE. CAUSE S " REMEDY -

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION
FOULING OF SPARK PLUG WITH BLACK SOOT, POSSIBLE LACK
) - ~ OF POWER UNDER HEAVY LOAD (Cont.)

Choke not fully open. o ~ See that choke opens properly.
. Dirty air cleener. R Clean. Refill with proper oil.
‘ Excessive crankcase pressure,  Clean breather valve. |
-causing excessive f.uel pump

pressuz e,

 LIGHT POUNDING KNOCK

Loose connectmg rod L » Ad}ust'cleerance‘()r‘ replace. :
- Lew oil supply. o o - Add oil. Change if'ne’c‘eSSary. 7 |
' Oil badly diluted. Drain. Refill with proper oil,
. Low oil éressnre. | See "Low 011 Pressure" for re-;
: o » , medles‘ K .

nNGINE STOPS UNEXPECTEDLY
- Empty fuel tank.  Refill,
De:fect;ve ignition system. ;, - Check the 1gn1t1on system Repalr
= . ' - © " or replace as needed. See that the
STOP button lead 1s not grounded

DULL METALLIC THUD, IF NOT BAD, MAY DISAPPEAR AFTER

- FEW MINUTES OPERATIQN IF BAD, INCREASES WITH LOAD '

*‘_‘“—T! : 'T T [ - T

' Loose crankshaft bearing,  Replace unless one of the next two
o B © remedies permanently corrects
- the trouble.

SHARP METALLIC THUD ESPECIALLY WHEN COLD ENGINE
' : FIRST STARTED

"L‘ow Qil*‘supply', o . -Add 011

' Onbadydited. Changeoil.




B POSSIBLE CAUSE

PINGING SOUND WHEN ENGINE ) SUDDENLY QR HEAVILY LOADED

o f:‘ 'Carbon in cylmders

\ M'.Wrong Spark plugs

e ""‘Spark plug burned cr, carboned
I ;~,~Valves hot

| 'LFuel stale or low octane

: ' Lean fuel mlxture

s Engme hot

o Valve clearance too great

= Broken valve spring

7Loose pxston o

. < and dzstance

T

P oo small lme wire used for
oo lcad and distance.

SERVIC E DIA GNOSIS

S;paxfk advancedgtoo;far;, ,ff; E

HOLLOW CLICKING SOUND WITH COOL nNGINE UN’DER LOAD-

MOTORS RUN TOO: SLOWLY AND OVERHEAT AT FAR END 05

V»',‘Reset breaker pomts or retlme
zgmtlon .

Install ccrrect spark plugs

Clean. Install new plug 1f neces-» o

- Ad;ust tappet clearance
Use good fresh fuel

vy Clean fuel system Adjust car-« S
. Wburetor 39 ,:.;properly,

Check air clrculatmn

’APPING SOUND |

Ad;ust to proper clearance. :

Install new: Sprang

ly slight and disap-*
ngine warms up, no- - -
diate attention needed. Other--

R S e wise replace parts necessary. -
e VOLTAGE Low AT FAR END OF LINE BUT NORMAL NEAR PLANT B

Too small lme wire used for‘ 10ad Install larger or extra wxres or

reduce 1oad




88 SERVICE DIAGNOSIS

POSSIBLE CAUSE : | REMEDY
NOISY BRUSHES

High mica between bars of S Undercut mica.
commutator‘ :

EXCESSIVE ARCING ‘OF BRUSHES

K4

| Rough cxor’nmkutator or rings. * Turn down.
. Dir»ty‘commutatcr or rings, : Clean. B
" Brushes not éeating properly, Sand to a good seat or reduce load

‘ o until worn in,

Open cireuit in armature, - Install a new farmature‘; ,
Brush rig out of positidn. - Line up properly.
. SPARK PLUG FOULED IN SHORT PERIODS OF TIME ON GASOLINE
, OPERATION. ;
. Wrong spark plug gap. (Spark 4 Clean spark plugs and set at 0.025",

. plug may be set at 0.018" for
. gaseous operation, but not

changed to 0. 025" when switching
over to gasoline operation.) .

- - HARD STARTING MISSING, POPPING, ERRATIC OPERATION ON

GASEOUS FUEL OPERATION

4 Spark'ﬁmg gap too wide. (Spark - Set spark plug gap at 0. 018",
- plug gap set at 0.025" for gas- - ’

oline operation but not changed

“to 0,018" when switching over to

gaseous fuel operation.)
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