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INTRODUCTION 

The welder is a complete engine-driven, direct-current 

arc welding machine. It consists of a ^asoline engine 

• directly connected to an electric generator which are 

mounted to a sturdy carrying frame. 

The welder is rated 200-aniperes, 30-.volts direct cur
rent, 50/i 'duty cycle.. Auxiliary alternating current is 
av.ii lable. AC output is 120 or 2-iO-volt and is rated 
3500-watts, 60-cycle; or 2500-watts,-50-cycle, single-
phase, lOO/o duty cycle. AC output is available at any
time the welding current is nol being used, through a 
simple lever control. This ac output is-convenient for 
emergency lighting, running power tools, etc., when 
working at locations away from ac power line sources. 
Models are available in either -voltage with either 
electric-or manual starting. 

All 1/16" through 5.'32" electrodes may beused. 3/16" 
positive and negative electrodes which do not exceed 
the welder capacity-may be us.ed. 

When instructions in this manual refer to a specific 
model of welder, identify the model by referring to the 
MODEL AND SPECIFICATION NO. as shown on the 
unit nameplate. 

How to interpret MOD EL end SPEC. KO. 

6CCK-331P/1 J. 

2 3 4 

1. Factory ct/de for general identification. 

2. Specific Type: 

P - PORTABLE. Pull rope starting. 

E - ELECTRIC. Electric starting at welder. 

3. Factory code for optional er;uipment. 

4. Sped fication (Spcc.l letter f.-.dvances when factory 

nvikes production modifications. 

TYPICAL 209-AMPERE WELDER 

MANUFACTURE IV S \7 ARR AN TY 
Tne Manufac iu re r v.-Rrrants, to the o r i e ' n a l user, that each 

product of i t s manufac tu re is f ree from d e f e c t s in ma te r i a l 

and fac to ry workmansh ip i f p roper ly i n s t a l l e d , s e rv i ced und 

opera ted under normal c o n d i t i o n s s c c o r d i n g to the Manu-

fac lur ' e r ' s i n s t r u c t i o n s . 

Manufac tu re r ' s o b l i R a t i o n under t n i s war ran ty is l i m i t e d to 

c o r r e c t i n g wi thou t c h a r R e at i t s f ac to ry ony part or parts 

thereof w h i c h s h a l l be re turned to i t s f ac to ry or one of i t s 

A u t h o r i z e d Service S ta t ions , t r onspo r t a t i on .charges p r e p p i d . 

w i t h i n one year a f t e r be ing put i n t o se rv ice by '.I.e o r i E m a l 

user, nnd w h i c h upon e x a m i n a t i o n s h a l l d i s c l o s e to the 

Manufac tu re r ' s sat i s f a ct i on t o ha ve been or i K i n a l l y d e f e c t i ve . 

C o r r e c t i o n of such d e f e c t s by repair t o , or su 'pp ly in K o f 

rep lacements for d e f e c t i v e par t s , s h a l l co-nsti tutc f u l f i l l m e n t 

of a l l ob l i j ;B t ions to o r iR ina l user . 

T h i s warranty s h a l l not app ly to any of the Manufac tu re r ' s 

products wh ich must be r ep l aced because of normal wear, 

w h i c h hove been sub j ec t to misuse , n e E l i £ e n c e or acc iden t 

or w h i c h sha l l hove been repa i red or a l t e red outs ide of the 

Manufac tu re r ' s f a c t o r y un less o u t h o r i j e d by the Manufac tu re r . 

Manufac turer s h a l l not be l i a b l e for l o s s , damef;e or expense 

d i r e c t l y or i n d i r e c t l y f rom the use of i ts product or f rom any 

eau se. 

The above warranty supersedes and is in l i e u of a l l other 

wa r r an t i e s , expressed or i m p l i e d , and of a l l .olhcr l i a b i l i t i e s 

or o b l i g a t i o n s on part of Manufac tu re r . No perr.on, ' agent or 

dealer is au thor i zed lo ^ i v e any wo rrant ies on beha l f of the 

Manufac iu re r nor lo assume for the Mi inufac tu re r any other 

l i a b i l i t y In c o n n e c l i o n w i l h any of i ts p roduc ts unless made 

in w r i i i n g and s igned by an o f f i c e r of the Manufac tu re r . 

D A T E D A U G U S T I . 1963 
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SPECIFICATIONS 

Non-iinal dimfrsions (inches') 

•Height 

U'id.th 

U-ngth 

' Number Cylinders 

• Displacement (cubic inches) 

Cylinder bore 

.Piston Stroke 

Horsepower (at .ISOO-rpml 

Compression ratio • 

Oil capacity 

Fuel capacity 

2 

50 

3-1/4 

3 

.10.2 

5.5:1 . 
4 qts. 

.-7-1/3 gal: 

DUTY CYCLE CHART 
iT8A36 

HO 
OR LESS 50 60 70 80 90 

DUTY CYCLE PERCENT 
Duty cycle equals one 10 nvinute period. 

IOO 

( 

When interpreting the Duty Cycle Chart, note that at 200 amperes 

(rated'load) not-welding time.must be at.least 1/2 (50%) of each 

10-minute period. As welding load is reduced, longer welding time 

.is permissable because less not-welding running time is required 

for the tnadiine to cool down. Extreme ambient temp era tures must' 

also be ta!;eninto consideration. Continuous welding is permis

sable at 140-amperes or less.' 

I l l 



v'cir amvi-nience in MTvicing, cspcd|flkdfaining oi l , it 

ia.ny W desi ruble to elevate the welder nrove the vehicle 

f lCHlt. 

OIL DRAIN EXTENSION 
A 3'3" oil drain plug is provided in' the engine oil base 
with un extension pipe and coupling (Fig. 1-2) to promote 
oil draining convenience and cleanliness. Electric start 
models have an additional 45° elbow which is used for 
clearing Ihe battery.. 

BATTERY (Electric. Sterling .Models) 
Connect battery cable marked POS. to the battery positive 

(.) terminal. Connect-unmarked cable to the battery negative 

( - ) terminal. Always keep cable- corine'euons tight and 

. clean. 

LPG FUEL COKMECTION (Liquid WitKdrawal) 
Welders equipped with a Zenith gas carburetor, or a Garret-' 
son secondary (demand) gas regulator and Zenith combined 
vaporizer and primary regulator assembly; connect the LPG 
(liquid petroleum gas) liquid withdrawal line to the vapor
izer fuel inlet •(1/4'.' pipe tapped hole). The combination 
vaporizer and primary regulator is faciory set to reduce gas 
line pressure to S±.-.'l psi. The secondary regulator is a 
Garretson Model .SO which supplies gas lo the carburetor 
upon, demand. Incoming gas pressures-.to the Garretson regu
lator must not exceed 10 psi.-Bleed air from the fuel line by 
depressing the primer button on the secondary regulator, 
"ajor components of the LPG system are illustrated in 
Fig. 1-3. 

- ' C A R B U R E T O R 
L P G 

SECOKDARY GAS 

R E G U L A T O R 

( F U E L C O N T R O L L E R ) 

V A P O R I Z E R A N O 

P R I M A R Y R E G U L A T O R 

A 

FIG. 1-3 



0 PUR ATI O.M 

F O R S T R A I G H T P O L A R I T Y 

U s e a s e l e c t r o d e c n b l e 

U s e a s g r o u n d c a b l e 

F O R R E V E R S E P O L A R I T Y 

U s e as e l e c t r o d e c a b l e 

- U se. as g r o u n d c r>bl e ' 

FIG. 2-1 

f 
•V.'EIDIWG CABLE CO^H ECTIGNS 

"inserl welding cables into the main current arr.perage jack 
receptacles (Fig.'2-11 according to the welding requirenents. 
Some welding jobs may .require frequent polarity changing 
to permit using various types of welding rod. 

Straight Polarity Welding: Connect the electrode cable to the 
negative (NEG.) jack receptacle. Connect the ground cable 
to the desired amperage jack receptacle. 

Reverie Polorify v'eldir,g: Connect the iround cable to the 

negative' CNEG.) jack receptacle. Connect the electrode 

cable to the desired'amperage jack receptacle. 

WELDERS IH PARALLEL 
Two welders can be connected in parallel if ihe welding 
amperage requirements are greater than those prouded by 
one welder. Larger welding cables must be • used, because 
of the higher amperage. Consult your dealer,- if in doubt, as 
to the welding cable size required. • 

1. Determine welding amperage requirements. Select 
identical u~pcrage jack receptacles on each welder 
which total the amperage requirement.-
EXAMPLE: lf"300 amperes are required, select the 

' 160-smpere jack receptacle on each welder (155-ampere 
jack receptacle' prior tb Spec H).- It may be necessary 

O O O O O 
•so O O '« O O 
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M A K E T H I S C O H N E C 

T I O N O N L Y A F T E R 

B O T H P L A N T S A R E 

. S T A R T E D 

S E C O N D C A B L E 

F o r s t r n i j j h t p o i a n ty c o n -

n e c t i n g - u s c as t h e e l e c t r o d e 

c a b l e . 

F o r r e v e r s e p o i n r i t y c o n 

n e c t i n g u s e as t h e g r o u n d 

c u b i c . 

PPOVISION uysT BC 
V4 0E H£Ft£ FOft COS-
UECTIHC A ZECONO 

CSBLE 

IST WELDIR 

SECOND C A B L E 
F o r s t r a i g h t p o l a r i t y cor>-

n e c l i n g u s e as t h e g r o u n d 

c a b l e . 

F o r r e v e r s e p o l a r i t y c o n 

n e c t i n g u s e as t h e e l e c t r o d e 

c a b l e . 

2:1D WEIDES 

FIG. 2-2 



:o svicci .ir.pf:..j;vs which :-y.a\ i - l i j f f e higher ih;in 

the' v-i'ldinf; rcq\ii:v:T,cnls to obtain^foper welding, 

churjctcri.stics. This is tke to voltage and current 

differences which occur when welders .ne connected in 

' ' parnilel. Proper current can then be obtained using 

the fine t.ur:vnt control adjustrr-.ent. 

2., Connect a c.Vnle between the pre-selected identical 

.•uTtpcr^c j.-iok rc-cipiadvs of ihe welders. This cable 

CFig. 2-2) ir.ust have-some rr.eans of attaching a second 

cable by splicing, clar.ping. etc: which will insure a 

light connection. 

3. Connect another cable (equal size and length) to the 

negative . ('NEG.) jack' receptacle of only one welder. 

DO NOT cornplete ron-neciion to negative (NEG.) jack 

rereptacle of second welder until both welders are 

running. Provisions for connecting a'second cable must 

also be made as described in paragraph 2. 

-CAU TIGS: DO .VOT atta-.ipt to pr,:a!lel ths welder's AC 
o-j'.put•-- serious control .'tnd welder cV-vnaJe -.i-/// result 

INITIAL START 

Check engine to be sure it has been filled with oil and 
fuel. If engine fails to start at first attempt,'inhibitor oil 
used at the factory ma)' have fouled the spark plugs-'-re
move, clean in gasoline, dry thoroughly and install. Heavy 
exhaust- smoke, when engine is first started, is normal and 
is caused by the inhibitor oil. 

Itecoin.-nended oil cha^^>enods and maintenance reqjire-' 
i-.ents are given in the Maintenance Section. 

Reccrr.nended Fuel: Use clean, fresh automotive regular 

grade gasoline, Do not use highly leaded premium fuels. 

Never f i l l the welder fuel tank when the er.dr.e is running. 

Always leave fuel expansion space in thefuel tank and 

wipe off any spilled fuel. 

START'iJG 
J'c.iucl- Siarl: Fuel system .priming will be necessary if the 

welder has been idle len.g enough for gasoline to evaporate 

from the carburetor. To prime, remove th.e engine and conlrol-

cover. Operate fuel pu'^p primer rod (Fig. 2-3) approximately 

15 complete strokes which should fill the carbure.tor. NOTE: 

// engine cxnshalt puvp lobe is up (luel punip priming rod 

hss tittle or no resistance), c-sr.k engine'one rcwlvtion to 

por.r.it h;md priming. Be sure - lo re.'f.Tj pn'.Tiiag rod to its' 

doMiv.-ofd position alter prin-.ing. RcpL-jce C;c engine and 

control cover. 

If the welder has been standing idle in cold temperatures, -
full choking may be necessary when cranking to start. In 
hot weather, or if the welder is still warm from recent opera- • 
tion, little or no choking will be necessary. Pull choke con
trol outward to-choke the carburetor according to temperature, 
conditions. 

Cro-kcase Oil: Use good-qua!ity detergent oil meeting API 
.(American. Pe'ralcum Institute) service designations MS, 
MS/DG. Recommended SAE oil numbers for expected ambient 
temperatures are as follows: 

Above 90 oF 
30 oF to 90 oF 
r)0F to 30oF-. 

Below 0 o F 

SAE 50 
SAE 30 
SAE IOW 
SAE 5W (5W-20 if 

5W is not available) 

OIL CAPAaTY--4 QUARTS U.S. MEASURE 

Do nbt use service DS oils. Do not mix brands or grades. 

. C A R B U R E T O R - ^ 

F U E L PUMP ^ { 

,P RIMER ROD 

FUEL J t C T ^ X ^ ^ 2 Z Z ' 
P UMP —r-

\ tc rk pr i rnir^ rod before 

cr rink ing - then leave rod 

pushed all the way m. 

FIG. 2-3. 

1. Welders Equipped with Optional Readi-Pull Starter. The 
starter ' rope is in the starting position and will auto
matically rewind to this position after the rope is pulled 
and released. 

Welders Not Equipped with the Optional Readi-Pull 
Starter. Wind starting rope on flywheel rope sheave in a 
clockwise direction to within approximately 6" of the 
starti ng rope handle. 

2. Crank unit with a rapid, smooth pull on the starting 

rope. . DO . NOT JERK. If unit does not start readily, 

change choke setting. Avoid over-choking as this can . 

cause oil dilution which can result in excessive wear 

of internal engine parts.. S'OTE: Salting the th;ottle 

control lever at the POWER (ISOO rpm) position, cspeo 

iiJly true in cold weother, aids starting. 

3. As soon as'unit starts, adjust choke to best running 

posilion, gradually pushing choke control in as unit 

warms up. 

Electric Slart:-On initial start (or if the unit has run out of 
fuel) it will be necessary to pump fuel to the carburetor. 
It usually takes about 30-.revoluti6ns to properly f i l l the 
carburetor. 

1. Snap the ignition swilch, located ori Ihe control panel, 

to its' ON position (battery must be connected). 

2. -Ndjust choke according to temperature condilions. 
Adjust as explained for manual-start models. 

3. Push START swilch firmly. If unit does not starfwithin 



( 

• a few seconds, iclease t.'.c^HkRT switch and wait a 

few •.••econds before rt-alterrip-ting io start. If unit does 

not start after two attempts, open the choke a.nd repeat 

starting sequence. 

•• • 4. After .unit' starts, adjust choke to best running position. 

Gradually push choke control in as unit warms up. 

LPG FUEL (Liqsid WMrowoi): 
Open tank fuel valve end check for fuel system leaks. Bleed 

air from system by temporarily pressing the primer button 

on the secondary regulator. NOTE: I t gas BTU rating £11 t i s 

from that used during the factory test run, it will be neces

sary to make compensating carburetor sdjustments. 

Engine cranking normally draws fuel from the secondary 

(demand) regulator. It may be necessary to press tha .second

ary regulator primer button for the initial start 

CA'JTICM: ll unit tails to start, fcium ignition switch'to 

its' OFF position belore leading (he unit. Battery will dis

charge it unit stops with ignition on. 

Should the charge condition of' the battery become so low 
that it-cannot furnish enough power for cranking, the unit 
can be sts.ried by manually cranking, 'using the starting rope. 

OIL PRESSURE 
Normal operating oil pressure'is 20-35 pounds. Pressure will 
be higher until the engine warms up. CA'JTICM: Long stor
age periods may c^-jse the oil pv~,p to /oie its' prime. It 
this should occur (no oil pressure), step the engine immedi
ately, remoye the oil pressure reliel valve (Engine Assembly 
Section) and till the pressure line. Replace reliel valve and 
adjust. 

WELDIi-.'G CURRENT ADJUSTMENT 
Welders have an engine speed control lever and a fine cur
rent adjustment control (Fig. 2-4). 

The ongine-sUP control lever, v.hen at the V,ELD (2500-
rpm) position, cuts off ac output and welding current only is 
available. When the speed control lever is at the PO'.VER 
(ISOO-rptn) position, welding current is by-passed and ac 
only is available. 

The jack receptacle type main current control co.-.-.c-cts ' 

various resist-:-.nce units into th.e welding drcuit, limiting 

the amount of current at each jack recept-ocle. The fine 

curr-unt. control' provides for further adjustment between the 

jack.receptacle's of the main control. 

'CAUTICK: Co.ls!dc-:ab!& leat is generated by ths rertsknee 

tirdts inside ths •.•.•elder control lox. Ah/cys kstp thi engine, 

Lr,d control cover' installed cn the unit to properly direct 

cooling ajr to the control tox. u'EVER WELD WITH ENGINE.' 

AND CONTROL COVER REMOVED.'-

1. Plug cables into proper jack- tc:cept..clcs to ob'.nin'the 

amperage 'recorr.-ended for the electrode used. 

2. Set fine current control at its' approximate center posi

tion (midway between mirumu'm and maximum). Try the 

welding chj.rac'eristies', making fine .current adjust--

ments as necessary. NOTE: Fine current control range 

is greater than the current spread of the main current 

control jack receptacles. If perfect arc conditions are

not obtained by normal procedure, try the next higher 

or lower jack receptacle con need ens and re-adjust th.e 

fine current control to compensate. 

3. When operating weiders in parallel, ALWAYS have both 

ends of the connecting cables plugged into IDENTICAL 

jack receptacles on each welder. If an amperage con

nection change is made on one welder, immediately 

change the other end of the connecting cpble to the like 

jack receptacle of the second welder. 

4. If- welding current cannot be satisfactorily adjusted,. '. 

poor electrical contact is indicated. Check welcin.g :' 

cable connections at welder, ground clamp and clajp.^-

-MAIN C U R R E N T -
N E G A T I V E 

\ J A C K / / / JACKS 
AMP E R A G E 

li

ne 
R E C E P T A C L E S -

- 4 ^ : ' PINE C U R R E N T 

C O N T R O L 

E L E C T R I C S T A R T 
M O D E L S O N L Y 

— I G N I T I O N SWITCH 
• CHARGE R A T E 

SWITCH 

FIG. 2-4 



r t.r,r.c-c!ions' ot the uoA. Chc-ck o^^ode-holder con-
'nections also. A poor connection at any of these points 
v.i'U affect welding current, 

AC OU TPUT 

Vovc speed control lever to POWER (ISOQ-rpm on 60-tycle 

models or '1500-rp:n on 50-cycle models) position. This cuts 

the welding current conlrol off and supplies 120- for 2-10) 

N'oll current lo ihe output receptacle's. Limit ac loads to not 

more'Lhan 3500-waits, 60-cycle or 2500-v.-atts, 50-cycle. 

MICRO SWITCH 
The engine speed control lever contrds micro switch opera

tion. If the micro swilch becomes stuck or inoperative,welder 

operation is vitally affected. Refer to wiring diagram. 

1. If micro switch dc contacts• remain closed when speed 

control lever is at WELD position, welder voltage at 

no-lcad increases from a normal 60-volts (apprc>:imatc) 

• to .SO-volts. At heavy welding 'load, speed will drop 
excessively ' snd welder will appear to lack power. 

2. If micro switch dc contacts remain open w-hen speed 
control lever is at POWER position, ac voltage will be 
low with similarily low power performance. 

3. If micro switch ac contacts fail to close with speed 
lever ^at POWER position, there will be no available 
.ac output'. 

.4. If micro switch ac contacts remain closed with-speed 
control lever at WELD position, ac output voltage will 
be excessively high, and any ac load left connected 
v.i 11- be damaged. 

HI-LO BATTERY CiiARGE SUTCH 
When the welder is used infrequently, keep Hi-Lo toggle 
switch • at its' Hi position, which provides approximately 
a 2-ampere charge rate. The Lo position provides approxi
mately a 1-1/4-ampere charge rate,, vvhich is usually suffi
cient for normal operation. 

STOPPING 

Before stopping, put engine speed' control lever at i ts ' • 
POWER position and allow welder to run at the lower speed 
for at least 30-seconds. If engine speed control leve-r is 
left at WELD position when stopping, next starting may be 
difficult. 

To stop a .MANUAL START unit, press STOP button (located 
on engine blower housing) firmly until engine has come to a 
a complete stop. If STOP button is released loo soon/engine 
will pick up speed again and continue to run. 

To stop an ELECTRIC START unit, snap IGNITION SWITCH 
(located on control panel) to its''OFF position. 

EXERQ SE 

Infrequent use results in hard starting. Operate welder one 

30-minute each week. Run longer i f battery' (Electric Start 

models)'needs charging. 

BREAK-!!! P R 0 C L r 0 m 

No matter how carefully engine parts are r.anuf-r.ctured or 
expertly assembled, there are always roicioscopic variations 
in f i l between metal parts such as pistons, rings, main and 
connecting rod bearings. 

S.-cak-in or ideal fitting of all internal moving metal parts 
can. best be achieved by maintaining proper cooling and 
Cunect lubrication during the running-in period'. B;c.->.!:-in 
can lake as Utile as ten operating hours or it may. take many 
hundreds of hours. Extended periods of very heavy engine 
loading (above rated horsepower or electrical output) during 
Ihis initial service period can cause severe cylinder scoring 
or bearing galling. On the other hand extended periods of 
very light loading during initial break-in may cause cylinder 
wall glazing and.'or poor piston ring seating-. Engine parts 
damage can also be caused by' using the wrong type and 
viscosity oil and high engine operating lemperatures during 
break-in. ' 

All engines use more oil than normal during the first hours 
of operation. As internal moving parts .are run-in by con
trolled operation, oil comsumption should gradually .decrease 
until ihe rate of consumption is stabilized. It is extremely 
rare lhat o i l consumption drops to zero. All engines use 
some oil even when in perfect condition and properly broken-

. in. Oil consumption varies according to engine design, 
engine (piston) speed, size of engine, t> pe of oil, oil 
viscosity, length of operating periods, operating tempera
tures, engine loading, etc. As engine operation is continued, 
clearance between moving parts increase slightly due to 
normal wear of piston rings, cylinder walls,- valve guides, 
oil seals, etc. These clearances increase until oil consump
tion is excessive and engine parts have lo be replaced 
and/or refitted. This usually takes thousands of hours. 

Each engine is run-in at the factory for a minimum of-three 
hours. This is not enough running time to completely break-
in the engine. Proper completion of the break-in period is 
up to the customer. 

During break-in check oil level at least' every eight -(8) 
operational hours. Add oil if the level is at lov on the dip
stick. Never over-fill. This may cause oil to foam and enter 
the breather system. 

Drain the initial oil fill alter 50-Aoars ol operation while the 
o-r.gine is hot. 

Controlled break-in u-nh consistent use of proper oil from 
a reputable supplier and a conscientiously applied main
tenance program wil l ' help assure satisfactory service for 
thousands of hours from your welder. 

OUT-OF-SERYICE PROTECTION 
Protect a plant that is to be out-of-service for more than 

30 days as follows: 

1. Run welder until thoroughly warm.. 
2. Tu.-n off fuel supply and run untiTwelder stops. 
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Drain oil froin oil base wTOfflstill •••"••arm. Rofill and 
a'.lach a wwning tag stating oil viscosity used. 

4. Remove.each spark plug. Pour 1 oz. Ct.yo tsblespoonsli 
d rust inhibitor Cer :>\E fSH oi l i into each cylinder. 
Dank engine slowly (hy .har.dl several times. Install 
spark plugs. . 

5. Service air cleaner. 
6. Clean governor linkage and. protect by wrapping with 

a clean cloth.' 
7. Plug exhsust outlet to prevent entrance of moisture, 

dirt, bugs, etc. 
8. Wipe-generator brushes, slip rings, etc. Do not apply 

.lubricant or preservative. 

• 9. Wipe-entire unit. Coat rustable parts wilh a light film 

of tycase or oil. 
' in. Provide a suitable cover for the-entire unit. 
•11'. Tf battery is used, disconnect and follow standard 

.battery storage procedure. 

•HIGH TEMPERATURES 
1. See lhat nothing obstructs air flow to-and-from the' 

welder. 
2. Keep cooling fins clean. Air housing should .be 

properly installed and undamaged. 

3. -Keep ignition timing properly adjusted. 

LOW TEMPERATURES 
T. Use correct 'SAE No. oil- for temperature conditions. . 

i , . . 1 v:.'?'.->;•• r-
niy when er.gme is warm. If tr. uM-x|v':!ed Change 

temperature drop causes an emergency, move Iho ^rHu-
to a warm location or apply heat externally -jr. i l oil 
flo.ws freely. 

2. Use fresh (not premivni) gcsoline. Proitct i =;.,•; 1:5.1 
•• 'moisture condensation. Below O^F adjust f«vba:.-;o: 

main jet for slightly richer fuel mixture.. 

3. Keep ignition system clean, properly adjusle-J, -snd 
batteries in a well charged condition. 

4. Partially restrict cool air flow but use (-uie tc jvc:-:d 
• over-heating. 

DUST AND DIRT 
1. Keep welder dean. Keep cooling fins free of dirt, etc. 

.2. Sc-rsice air cleaner ss frequently'as necessary. 
. 3. Change crankcase oil every 50 operating hoi rs. 

4. Keep oil.and gasoline in dust-tisht containers.. • • -• -
5. Keep governor linkage clean. 

6. Glean geru-raior brushes, slip rings, and commulst x ' 

l!!G:i AL IUUDE 

For operation at altitudes of 2500-feet s:ove sea ic-v,:-l. 
ciose carburetor jet adjustment slightly to rnai ntain - pio;.'er 
air-to-fuel ratio (refer to the. Adjustments Section), "aximum 
power wil l , be reduced approximately' 4% for each 1'000-hc.t ' 
above sea level, after the first 1000-feet, thus at an altitude 
of 5000-feet,.the welder will deliver approximately I.50-a'-.;>5., 
with proper carburetor adjustment. 

( 



ADJUST! I L IMTS 

0 

GEivERAL 
Satisfactory ' wel der' per fonn ance is largely dependent upon 
correct adjustments. However, cdjusLments cannot fully com
pensate for low engine power due .to v-ear, etc If '.rouble' 
develops, follow an orderly procedure to determine the cause 
before maxihg any adjustment. Refer to the Troubleshooting 
section for' help in checking causes of troubles which may 

•occur. 

CAR 2U EE TOR- ADJUSTMENT 
Gasoline: The carburetor has an adjustable idling je t 
Refer to Fig. 3-1. It .'is simple in construction and normally 
.requires little attention other than a periodic cleaning. Make 
the adjustment while-the engine is running at norr.il op3> 
ating temperature snd r.o-Ioad. 

when.-adjusting the idle jet needle, turn the idle adjusting 
needle in until the eny ne'loses spee'd. Then turn it ovit.-ustil 
the engine runs smoothly. A hunting condition at no-iond can 
sometimes'be corrected by an idle adjustment. 

structions for regulating the sen sitivity of the governor 
under Coycrnor Acji:s!::,cnt. 

LPG Liquid Wiilidfcwd Fuel: The carburetor has r.'.ain and 

idle fuel adjustments. Thie main adjustment affects opera

tion at a light'or no-'oad condition. Under normal circum-

• stances, factor,' carburetor adjustments should not lie dis-

urbed. Differences in'altitude or fuel (BTU rating) will re

quire a carburetor re-adjustment. 

Allow the engine to thoroughly warm up. Adjust the idle 
adjustment (Fig. 3-2) with no lead connected. Slowly turn 
the idle adiustment out until the engine loses speed. Then 
turn the needle in until speed'returns to normal. •' 

Adjust the main fuel adjustment with a full-load connected. 
Turn the main adjustment (Fig. 3-2) in until the.speed drops 
below normal. Then turn the needle out until engine speed 
returns to normal. Proper carburetor adjustment cannot be 
assured unless the governor is also properly adjusted.. 

The unit may be adjusted for maximum power by burning the 

main adjusting needle (early models only) out about two ful l 

turns. Then turn it slowly in until the engine begins to lose 

power and speed.' Then turn it out very slowly until uhe en

gine runs smoothly at ful l power and'speed. 

THROTTLE STOP SCREW 
Set the throttle stop screw, on the throttJe shaft lever, to 
clear the manifold surface by 1/32" when the engine is 
operating at ISOO-rpm and with no electrical load connected 
(see Fig. 3-3). ' 

If .the engine develops a hunting condi tion (al ternate increase 
and decrease of engine speed) try correcting by opening the 
main adjusting needle (early 'models-only) a. little more. Do 
not open more than 1/2-Vum beyond the maximum; point of 
power. If this does nol correct the condition, fcHow the in-

~ ' l 

G A S O L I N E I D L E 

ADJ USTK E N T 
. W , t—""'A'fc 

L— _ ^ : X _ _ j r D G A S O L I N E I-t A IN 
ADJ U.STI-t ENT 

' E ^ - l y m o d e l s o n l y 

FIG. 3-1 

GOYERMOR 
The governor function is to keep engine speed nearly con-

stand, regardless of the load it must carry. Nominal welding, 

speed is 2550-rpm. When-the engine spc-?d control lever is 

at-the PO'.VER position for'ac output, engine speed is ap-

i "I 

w 

GAS I-t A IN 

. ADJUSTI - .ENT 

a 
m 

L GAS I D L E 

' \ f ADJ U S T M E N T 

U-j 

; - ' ^ r O 

FIG. 3-2 



JLT^ I 1
 POSITION • 

^ T H R O T T L E 
f-f STOP SCREW 

C T H . r t O T T L E 

I D L I N G POSIT ION 

STOP DOSS 
I M A M I F O L D - Z 

T KSO T T L E 
P L A T E 

SET TH IS DIST A i l CE - < l 
AT 1 / 3 2 " WHEN P L A N T IS 

.RUN N l f l G A T I IO L O A D ' 

FIG. 3-3 

prox i nnt eiy. ISOO ('60-c>cli;) or ISOO-rpm (SO-cj-clel depend
ing on the pr.riicular enit. 

fore m.-ki-ng nny governor sdjosdnent, see that the car
buretor is first properly adjusted. Provide an accurate 
instrument (tachometer) for checking engine speed. 3e sure 

• •-elder is ihoroughly warmed up. 

1-.' Chock the length of the linkage (A) which connects 

be:w?en ^e governor .arm and the carburetor throttle " 

arm.. This linkage synchronizes- the governor srm 

travel with the carburetor throttle. If- the ori ginal factory 

adjustment has been disturbed, adjust the length so 

that with the engine stopped* .snd tension on the governor 

spring, the- c.'.:buretor throttle lever siop'p.-ojection is 

just'touching the'bottom surface of the carburetor body, 

then turn the governor ball joint (H) app rex iir. a tely two 

more complete turns to shorten the lir.k.-.-o ( A l Now, 

tighten the k<:k nut. (See r ig . 3-41. 

Set engine speed con Lol lever (C) at the PO'.VER posi-

CA RO UR ETOR 
THROTTLE PLATE -'-'̂  "ft 

• ^ z f o ^ GOVERNOR- \'\ 
GOVERNOR LINKAGE 

SPRING BRACKET (\{\ \\ 
GOVERNOR SPRING \\ 

GOVER'r;oR 
BALL JOINT (§\ 

LEVER SRACKET (T) 

FIG. 3-4 



tioL, •'•*Kere the lever hc>ss (Dl e n ' . v i t h the notch 

( D in -the lever'b.-ucket (L) . 

3. A<3jus| the . spring tension to prorluce engine speed of 

approxiinately ISSO-rpm (1530-rpm on SO-cjxle r-odds) 

at no-load. Spring tension is adjusted' by loosening the 

lock nuts CH and turning the inner nut on spring adjust

ing stud CA). This will detercine .engine speed-for ac 

operation. 

A. Pull engine speed control lever to the V.'ELD position. 

The speed shou ld 6en be ap; ro;:i~i-:te!y 27CO-rpm at no-

load. . If speed is not approxirnateiy 2700-rpm. loosen 

the two nuts (G) holding the adjusting plate (HI, and 

slide the plate either in or out to gain the desired 

speed. ReS ght cn nuts. 

5.- Check engine speed while welding at maximum current. 

Engine speed at full welding load should be approxi-

rnstely 200-rpm lower (about 2500-rpm') than no-load 

speed. If speed drop is excessive, move the governor 

spring (J) in (towards the governor arm) one pr more 

notches on the spring bracket (K) until speed drop is 

approximately ^O-rpn. This wil) require a new speed 

adjus.tment, repeatin g steps 2, 3, and- 4. 

If the spring is moved in too far, the engine will "hunt" 
(alternately increase and decrease speed). If hunting 
develops before speed, drop is reduced to 200-rpm, try 
correcting by onriching the carburetor adjustment 
slightly: Do not turn the carburetor main adjustment 
needle out more than 1/2-turn (ea-ly models only) past 
its' original full-power setting. 

BREAKER PQiUTS . 

Replace bumed or faulty points. If only slightly burned, 

dress smooth with file or fine stone. 

.Ignition breaker points (Fig. 3-5) nust be correctly gapped 
(.020"). Crank enpne to fully open breaker points (1/4-turn 

•after top center). Loosen and_rr.ove slationary contact to 

correct the gap.at full point separation. Secure points and 

check gap with thickness f,?.uge. 

PLACE A CSOP OF 
LIGHT OIL OM 
i?.F..',Kf;rtir..'i PIVOT 
5 F T EVF.rvY 1103 
CPcP.ATINC HOURS. 

WCK Cl'DELS KITH Sr. ,-/.<ES 30X 
:ACi:'.G r.E/.a O F ' £ ' ! C : K E ' 

ADVANCE SPARK 

RETARD SPAf.K 

SST E.-vEA','£R PO II
GAP l.t OTH AT 0.010 

' t.OCSEN THE SCREWS - f > , , 
TO ADJUST POSltiOtl'OP \ / i : U - : : J - - - 4 J - ' V \ ' 

• CREAK̂ .R sox- I i (""""""-"-rm 
r.zfzc,e>.c<=. ARK-F^ - i ^ 

FIG. 3-5 

Ignition points should break contact just when the timing 
mark aligns with the (lywheel timing mark. Final timing is 
corrected by properly shifting the breaker point box on its 
mounting and using a timing light. If specified timing cannot 
be obtained by shifting the box position, check to he sure 
timing marks on gears are aligned. Timing procedures appear 
in Ignition S;, stem Section. • 

IO 



•MAiliTfluAMCE 

:? 

( 

CRANKCASE OIL 
Oil • cnjiHrity f^qaortsl. F i l l to lull mark on oil indi calor. 

Use good quality detergent oil classified forservice MS or 

!JS I'CI. Do nut use >vrvice'DS oil at any time. Use single 

vis'.'ositv nil-; oil consumption is usually higher with multi-

vis'Aisitv . i l l vcalhcr oil. Use proper SAF. number of oil for 

•.expected temperature conditions. Do not mix brands or 

i>r;.dos. Kvlremvlv dusty or low ti-rnperature conditions re

quire oil change at 50 hrs. 

CAP AND O I L 
L E V E L I N D I C A T O R ^ .A 

K E E P O IL 
AT THIS L E V EL 

tt EVER O P E R A T E 
E S G I l i E WITH O IL 

BELOW THIS L E V E L — - . . . 

ABOVE ' S 0 o F 
3 0 C F TO 9 0 o F 

SAE SO 
SAE 30 

0 C F TO 3 0 o F SAE 10 A 3 ' 7 « 
SELOW 0 o F . SAE' '5 

•'; (SAE SW-20 i f 5W 
is not nvai l r.ble) 

- uo .v 

A L W A Y S R E P L A C E 
C A P T I G H T L Y , OR 
OIL L E A K A G E MAY 
O C C U R . 

SPARK P L U G GAP 
0 . 0 2 5 " G A S O L I N E 

. 0 . 0 1 8 " GAS F U E L 

GOVERNOR LI'.'.K-AGE 

. SHi F T S L E E V E 

• A t ,, • 

' p X A ' P y C'-EAN 3ALL 
J O I N T 

rrtQ€ •iJ 

CRANKCASE BREATHER. 

BREATHER TU 3 E 
RUDDER CAP"— 

BREATHER 
VALVE — .• : j " ' : Sir " 

BREATHER 
TUBE 

AIR CLEANER 

B R E A T H E R T U S E 

• FIG. 4-1 
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MAIiiTE!!AMCE i C A Z t J I E ' ' 
Use ihis faciory rjcc.h-,i.aded maintenance schedule (based 
on favorable opornting czndiijens) to serve as a guide to get 
long a.nd ;e ffi dent ••••.elder l i fe . Neglecting routine mainte
nance can result in failure or permsrient damage to the 

OPERATOR !'.AIHTE!!AHCE SCHEDULE 

•.velder. Maintenance is disnded into two cate^oaes: (1) 

operator rr.ainteaance - perfortned by the operator And (21 

enticed nair.tc-izace p?rfomed by qualified semce person

nel. ' 

CRITICAL MAINTEMAHCE' SCHEDULE 

K A I ' H T E N \ M C E 

' I .TEMS 

O P E R A T I O N A L H O U R S K A I ' H T E N \ M C E 

' I .TEMS a SO iOO 2 0 0 

i n ' s r - e c i ' ' ' ' e ' d e r 
C - . e r k F u e l X 

C. - ' - ck O i l L e v e l X 

O c a n A i r C !e . • . - . « : • x-1 

C l e a n G>". a m o r L . '< E.«I x 1 

C-.c-cV S r _ : . ; P : : : . ^ X ; 

Ch. - . - . t » C ( ' J - » C 3 S J OM X 1 

C l e m C.-.'..-<c j - . e S 'cp . rhc r | 
L ! s?.n F U J I i > S ; • : i X 

C r . e c V 3 f . r . e r y X 

R e 31 a c e Oii F i i; e r x l 

i 1 - pL-.-fo.-m i-.c.-e o f t e n in e x t r -n - .c l y d u s t y c o n d i t i o n s . 

•Se.T.ove air f i l ter c^rrriri.;.? snd shake out. occumuia ted dirt. 
Do not uash. Install new cartridge every 500 hours. 

For sny ahn cr rr. .•. iit ies ,m opreration, unusual noises from 
enpine or gene.-5: tor. less of power, overheating, etc.; 
contact your, denier.' 

FUEL SEDIMEilT 
Empty carburetor and fuel filter (strainer) bowls of any acc

umulated sediment. Clean filter screen thoroughly. Assemble 

and check for leaks. 

M A I N T E N A N C E 

I T E M S 

O P E R A T I O N A L H O U R S M A I N T E N A N C E 

I T E M S 2 0 0 SOO 1 0 0 0 SOOO 

C h e c k B ' e a k e r P o i n t s X 

C l e a n C o m m u t a t o r p j i d 

C o l l c c t o i R m g s X 1 

C h e c k G r u s n e s <2 

R e m o v e C n . ' ^ o n ' S L e n d 

C h e c k Va. l - .e C l e a r a n c e X 

C l e a n C o r S u . - e i o r X 

C i e a n G e n e r a t o r . X 

R e m o v e £. C l e a n O i l E ^ s e X 

G r i n d V a l . e s ( I f r e q u i r e d ) X 

G e n e r a l O v e r h a u l ( I f r e c u i r e d ) X 

x l - Perform more often In exL-eroely dusty~cor;cuuon'sr. 
x2 - Replace brushes when wom to 5 /8" or less. 
x3 - The frequency of necessary carbon or lead deposit re

moval w i l l vary with operating conditions. Frequent 
short operating periods-, consistently cool operation, use 
of highly" 1 eaded i ; 3 S O ! ' n e ' e , c - ' ' , r e some causes of.more 
rapid formations of combtistion • deposits. Remove de
posits as experience indicates the necessity. Always 

. . instal l new gaskets. 

) 

BOLT TOR C'JES-

BOLT TO?!QUES FT-LB 

Spark Plugs 25-30 •• 

Cylinder Heads 29-31 
Oil Brtse Mounting <3-48 • 

CLEARANCES 
Spark PlugG:-? Gasoline - 0.025" 

Gas: - 0.018" 
TAPPETS (]nt.uke.\ Exhaust) 0.015" to 0.017" 
Ignition Breaker Point Gap 0.020" . 

IGHIT10M TIMIHG 
Prior to Spec H 
Begin Spec H 

Running 
Stopped or Cranking 

Begin Spec L 

250BTC 

250BTC 
50BTC 

12 



T R O U B L E S H O O T I N G 

POSSIBLE CAUSE REMEDY POSSIBLE CAUSE R-S* r DV 

( 

( 

C N G W E CRAi. 'KS TOO S T I F F L Y 

Too heavy oil in crankcase. Drain. Refill 'A-ith lighter oil. 

ENGI I IE CRANKS TOO S L O W L Y 

( E l e c t r i c Start Models) 

Discharged or defective 

bat'.ery.' 

Loose connections. 

. Corroded battery terminals. 

'Brushes '.'.'om excessively 
'mai: ing poor contact. 

•Short circuit'in generator 
or load circuit. 

Recharge or replace. . 

Tighten. 

Clean. Replace cables, if 
necessary. 

Replace .. brushes and/or 
clean commutator. 

Repair' or replace parts 
necessary-. Disconnect load. 

ENGINE RUNS 3UT VOL TAC. E 
DOuS NOT BU!LD U •= 

Poor brush contact. 

ENGINE WILL NOT CRANK • 

Engine Sie'zed. . Disassemble and renair. 

Defective starting circuit. Repair or replace as neces
sary. 

Defective switch. ' Replace. 

E N G I N E V ' l LL NOT S T A R T V/HEN C R A N K E D 

Faulty ignition. Breaker 
point plunger sticking. -

Lack of fuel or faulty 
carburetion. . 

Clogged fuel filter. 

Cylinders flooded. 

Poor fuel.' 

Poor compression. 

Fuel vanor lock. 

Clean, adjust, or replace 
breaker points, spark plugs, 
condenser, plunger, etc. 
Time ignition. 

Fill tank. Check fuel system. 
Clean, adjust or replace parts 
necessary. 

Clean. • •• 

Ground spark plug cables. 
Crank engine with sparkplugs 
removed. 

Refill with good fuel. 

Tighten ••-.park plugs and cyl
inder heads. If sti l l not cor- • 
rected, grind valves and re
place, piston rings if neces
sary. 

Always operate at lS03-rpm 
before stopping. 

Sf! that b;ar.ht:: seti! «•;?.!? ott 
'X>:.':iruta'C>r seid toltoctv-
r iujs . tiro'{res: •..•rlcb'k-t:.. are 
:iOt sorr. s:-..-Tl.et tn;j) ]. '.1 '. 

. . n id ivive jouri :\ rin.? renv.in-.. 

Open circuit, short dr- R-jfoi to''Go ir I ' . e . " " . i ' : r . 

GEIIE P.ATOH- OV ••• F.M i- AT ; •! C, 

Operation of welder for lonp, \\< nC'C r^n i.-'.;:ini- lor !•': % 
periods without welding. feiiwes. •»>:' •.ime u:''..-:;s K - i i 

ioc, or ui..ng a- 'otar-Mt 

Improper brush rig 
position. 

E.' iGINE OV E RH CAT I 'l.C 

Improper lubrication. 

Poo'r ventilation. 

Dirty or oily cooling 
surfaces. 

Retarded ignition 
timing. 

See Ln/ ' Oi. 'ivs: . 

i 'nj'/itl r i nu e .>•:;.'!.,-
all r i ! . , ' : ; . • 

Kivp th-." mg r.'. «:•••»• . • 

Re-!i.V:t-: j . t ' iL- - ! - . 

Jene-rator overloaded. Rs.-ci.-:.--1:.sc. 
ut;sATis.-A«:Ttnv WI-I.DIW.C AT .V<-\-

AM P E S A C £ POU! i'l U N 

.Engine lacks power. 

Poor compression. 

Fau Ity carburetion. 

Micro switch dc contacts 
stuck clcsed. 

Choke partially dos.e-d. . 

Carbon in cylinders or in 
carburetor venturi. 

Rc-:;tricted exhaust lines. 

i p j . l I ' : ; . i f I - . ' ' . : v " . l -

.-oet-. V'. |r: :.ri \ ;.t •• ..nri •• 
pla : c v j . •• i ' . j i - i . : -

s.ir.. 

Cro.v.; •''•.<:'. /,;: ' ! : i . 
aajusi ff.'...>T a:: . iej.:e.l. 

R::n! , ' „ ' f n i i . : : : ' - v.:-,:!',. . 

Choke pi; le • usl :••«•,• i.t-
Open rif-t;.- . ir i . u:: 

Remove- <:;-bor..' 

Clean or increase the 

i 3 



POSSIBLE CAUSE REMEDY POSSIBLE-CAUSE REMEDY 

ENGINE M I S F I R E S A T L I G H T L O A D 

Carburi-tor- idle jel clogged 
or iiT'paiperiy adjusted. 

Spark plug gaps too 
. narru'-.v. 

Intake air leak. 

I'.iuity ignition; 

Poor compression. 

Clean. 

Adjust to correct gap. 

Tighten m.-mifold and car
buretor mounting screws. Re
place gaskets if necessary. 

Clean, adjust, or replace' 
breaker points, spark plugs, 
condenser, etc. 

Tighten cylinder heads and 
spark plugs. If still not cor
rected, grind valves and're
place piston rings if neces
sary. 

E N G I N E MISFIRES A T H E A V Y L O A D S 

Defective spark plug. 

Faulty ignition. 

Clogged carburetor. 

Clogged fuel screen. 

Defective spark plug ' 
cable. 

Replace. 

Clean, adjust, or replace 
breaker points, spark plugs, 
condenser, etc. Retime igni
tion. 

Clean carburetor. 

Clean. 

Replace. 

ENGINE MISFIRES AT A L L L O A D S 

Fouled spark plug. 

' Defective or wrong spark 
plugs. 

Leaking val ves. 

Broken valve spring.. 

Defecti ve or improperly 
•adjusted breaker points. 

Clean and adjust or replace. 

R&place. • 

See "Valve Service". 

Replace. 

Adjust or replace breaker 
points. 

Defective ignition wires. Replace. 

LOW OIL PRESSURE 

•Oil too light. 

Oil badly diluted. 

Oil too low-. 

Oil relief vnlve not seating. 

Drain, refill with proper o i l . 

Drain, refill with proper o i l . 
Check Fuel Pump Diaphragm 
for leak. Repair or replace 
pump. 

Add'oil. 

Remove'und clean, ur replace. 

Badly wom bearings. 

Sludge on, oil screen. 

Badly wom oil pump. 

Defective oil pressure 
gage.. 

Replace. ' 

Remove and clean. 

Replace. 

Replace. 

Oil too heavy. 

Clop.ged oil passage. 

Oil relief valve stuck.-

Defective oil pressure 
b-i Ee-

HIGH O I L PRESSURE 

Drain, .refill with proper oil. 

Clean all lines and passages. 

Remove and clean. 

i? , . - - , i - . , . r Iveplncc 

ENGINE B A C K F I R E S A T C A R B U R E T O R 

Lean fuel mixture. 

Clogged fuel filter. 

Air leak at intake manifold 
or carburetor flange. 

Poor fuel. 

Spark advanced too far. 

Intake valve leaking. 

Clean carburetor. Adjust jets. 

Clean. 

Tighten mounting screws. Re
place, gaskets if necessary. 

Refill with good, fresh fuel. 

Reset breaker points or re
time ignition. 

Reseat or replace. 

EXCESSIVE O IL C O N S U M P T I O N . L I G H T B L U E 

SMOKEY E X H A U S T 

Poor compression. Usually 
due to wom pistons, rings, 
01 c;. finders. 

Oi! loo light or diluted, 

Tco large bearing clear
ance. 

Too much oil . 

Crnnkcnse breather valve 
sticking. . 

Air leak nt oil (iller 
cap gasket. 

Refinish cylinders. .Install 
oversize pistons and rings. 

Drain. Refill with proper oil. 

Replace bearings necessary. 

Drai n excess oi l . 

Free up disc. Replace-valve 
if necessary. 

See that cap fits tightly jnd 
that gasket is in good condi
tion. 

B L A C K . SMOKY E X H A U S T . E X C E S S I V E 

F U E L C O N S U M P T I O N . F O U L I N G OF SPARK PLUGS 

WITH B L A C K SOOT. P O S S I B L E L A C K OF POWER UN

DER H E A V Y L O A D 

' Fuel mixture too ri ch. SCM1 that choke opens prop
erly. Adjust jets properly. 
Adjust the float level.' ' 

I 4 



POSSIBLE CAUSE. REMEDY POSSIBLE CAUSE 

•f 

Faulty ignition. 

'Chake not fully pptn. 

Dirty nir cleaner. 

Clean, . adjust, or replace 
breaker points, spark plugs, 
condenser, elc. Retime the 

• ignition. 

. See that, choke opens prop
erly. 

Clean. 

LIGHT POUNCING KNOCK 

Loose connecting rod. Repla'ce bearing. 

•Low oil supply. Add o i l . .Change if necessary. 

Oil badly diluted. Drain. Refill with proper oi l . 

..Low oil pressure. See "Low Oil Pressure" for 
remedies. 

ENGINE STOPS UNEXPECTEDLY 

Empty fuel-tank. . Refill . 

.Defective ignition system. Check ignition system. Re
pair or replace as needed. 
See that the STOP lead is 
not grounded. 

D U L L M E T A L L I C T H U D , IF N O T B A D . MAY 

D I S A P P E A R A F T E R FEW K I N U T E S O P E R A T I O N . I F 

E A D , I N C R E A S E S WITH L O A D 

Loose crank shaft bearing. Replace, unless one of the 
next two remedies perman
ently corrects the trouble. 

SHARP M E T A L L I C T H U D . E S P E C I A L L Y WHEN 

C O L D E N G I N E F I R S T S T A R T E D 

Low oil supply. 

Oil badlv diluted. 

Add oil . Chan ge i f n-.-cessary. 

Drain.' Refill with proper oi l . 
Check fuel pump diaphragm. 

PINGING SOUND WHEN E N G I N E IS R A P I D L Y . 

A C C E L E R A T E D OR W E L D I N G A T HIGH 

A M P E R A G E POSIT ION 

Carton in cylinders. 

'Spa.4: advanced loo. far. 

'.'•'rong spark plugs. 

Remove the carbon. 

Reset• breaker points or re
time ignition. 

• Install correct spark plugs. 

REMEDY 

Spark, plugs burned or Clean. Install new plugs, if 
carboned. necess?-^. 

Valves hot. Adjust tappet clearance. 

Fuel stale or Sow octane. • Use good, fresh fuel.. 

Lean fuel mi xture. Clean fuel system. Adjust 
carburetor jets properly. 

T A P P I N G SOUN D 

Valve clesrsnce too great. Adjust to proper clearance. 

Broken valve spring^ Install new spring. 

H O L L O W C L I C K I N G SOUND W I T H COOL E N G I N E 

L O A D 

Loose piston. If noise is only slight J.nd 
disappears when engine 
warms ' up, no immediate 
attention needed. Otherwise 
replace parts necessary. 

NOISY BRUSHES • 

Hij^i mica between bars of Undercut mica, 
enmmutator. 

EXCESSIVE ARCING OF BRUSHES 

Rough commutator or rings. Turn down. 

Dirtv commutator or rings. Clean. 

Brushes not seating 
properly. 

Sand to a gaod seat or re
duce load unti! worn in. 

Open circuit in armature. Install a new armature. 

Brush rig out of. posi tion. Line up properly. 

NO AC OUTPUT A V A I L A B L E 
Micro switch ac contacts Replace micro switch.' 
stuck open. 

AC O U T P U T WH EN W E L D I N G 

"icro switch ac contacts • Replace micro switch, 
stuck closed. 

AC O U T P U T V O L T A G E LOW 

Micro sw'itch dc contacts ' Replace micro switch, 
stuck open. 

i S 



T A B L E 0 R Q U E S A- M D C L'E A R C E S 

KYfi.T Io the • Trj'.sblci 'ShoOtin-g section for nssistr.nce in 

!IK- : I I IHR nnd c-oin'Cting troubles whi ch may occur. If a 

ni.mi: r...-pair ot overhaul becomes necessary, the engine 

s'n mid he < ..:.e fully cl'.c.k rd ..nd-necessary repairs made 

CLE A : 

A l l c lec ronces g iven cl 

lupprls. 

^'al.e Sli-m In Guide - Intake 

Va h e ' Stem in Guide - Exh.vjst • 

A'al'.e Seal Interference Width • 

V'nive Fate Angle 

Ive Seal Angle ' 

\ ' - j \ :e Interference Angle 

Crankshaft Main Bearing Clearance' 

Aluminum Alloy. Flnnged - Prior Spec .'I 

Bronze Faced Begin Spec H 

Crankshaft End Hlav ' 

Cuinsh.-.l'l Bi-aring 

Camshall Fnd Play 

Rod Bearing lAluminum Rud'i 

R(.KJ B e r i n g (Forged Rod"! 

Cunneriing Rod F.nd PUn- I'Alum.ir.u:;. Kou') 

Cunnectmg Rod'Knd Pla\' i'Forg-d' Rof j i 

Timing Gear Backlash 

Oil Pump.'Gear Backlash 

• Piston Io Cylinder, Cunt'orrr.aiic f ;, pe (Measured at 

Interference 

Cledrance 

Piston Pin in Pislon 

Pislun Pin in Rod 

Piston Ring Gup in Cylinder 

Breaker Point' Gap O'ul l Sepuralion'" 

Spark Plug Qap - For Gaseous Fuel 

' Spark Plug Gnp - For d i so lnu- Fuel' 

Crankshaft .Vain Bearing Journal - Std. Size 

Crankshaft Rod Bearing journal - bid. Size 

Cylinder Bore - Siandard Size 

by a. competent mechnnic. Major generator repairs should 

be made by a competent electrician. Maintain'factory limits 

and clearances as shown below, replacing worn parts when 

necessary. . 

vANCES 

roc.-n tcrr.peroture of 7 0 o F . 

Bottom of Skirt QQ0 to pinV. 

M i n i u m 

0.015"' 

0 .001" 

. 0.0025'' 

1'32" 

0.0025" 

0.0025" 

. O X W 

0.0015" 

.0.003". 

0.002" 

0.0005" 

0.002" 

0.012" 

0.002" 
0.002" 

O.QXJS'" 

!:Oxi;;.<ja 

0,0.17" 
0.0025" 
O.O'M" 
3/64" 

45° 

I 0 ' . 

C' ;. :-o5" 

S.:';'-:'̂ / 

0.003" 

0.002" 

0.016" 

0.032" 

0.003" 

0.005" 

..i 

0.0015" 

Thumb Push Fi t 

0.0001" .' ' ' 0:0Cj06" 

0.010" ' 0.023" 

0.020" • 
0.018" 
0.025" 

1.9995" 

.1.6255" 

3.249" 

2.000" . 
1.6260" 
3.250" ' 

•TORQUES 

Assemblv torques as given here require ihe use of a torque 

wrench. These assembl) (tuques w i l l a:;sure propel l ighl -

; ness wiihout danger of snipping the threads. If a torque 

wrench is mil u'. ailable, you wil i .have Io. esi i mate the degree 

of tightness nrcessurv for Ihe Mud. nut or screw being 

: installed.and .li^hlen accoru'ngly. lie r.,;rful nnl I,, strip 

Ihti thre-.i.ds. Cheek all viuris. nuls ..nd .screws i.flen.' 

Tighlen as needed lo. prevenl ihe.m from .working UZsv. 

Bo l t Torque . . 

Cylinder Mend Cap Screws 

Rear Bearing Plate Nuts 

Connecting Rod Screw - Aluminum Rod 

Connecting Rod Bolt - Forged Steel Rod 

Flywheel d p Screw 

Armature thru Stud iind Nut 

Other 5 T 6 " Cylinder Block Sluds and Nuts 

FT . -LB . 

20-31 

20-25 

2-:-26 

27-29 

35-4 0' 

45-50 

10-12 

16 



rU EL SYSTGM 

.CARBURETOR 
. Cathurciot nainicna'ncc should consist uf regular cleaninp. 
Some gasolines have a lendency toward formation of gum de
posits inside the carburetor vvhich can usually be removed by 
soaking in alcohol or acetone. A fine soft wire, may be used 
lo clean jets. 

* 

See lhai ihe final is nul damaged. If necessary to reset Ihe 

lln.-il level, use a small screwdriver to bend the lip of lhe ' \ 

float. Wilh the c arburetor • casting inverted and Ihe' float 

resting lightly against the needle in its" seat; there should 

bc V16' ' (1 M " uith-styrafoam plastic floaO clearance be

tween Ihe bowl cover gasket' and the free end; of the float 

(side oppqsile needle seatl. See Fig. 5-1. 

G ASO LIHE , ^ • 

Ihe carburetor has an adjustable idling jet. It is simple in 
construction and normally requires little attention other than 
a periodic cleaning. If the engine runs unevenly at half or 
full lead due lo faultv.ca.-:-;ire!V;?n. the main adjusting needle 
(early models or.M ne'ecr.^adjusling. Make the adjustment 
while Ihc engine is running at normal operating temperature' 
and with almost a full-load connected to the engine. 

F L O A T L E V E L | 
ADJUSTMENT 

GASKET" ^ U l , ^ ) 

DIMENSION IS 5 / 1 6 " ( M E T A L 
F L O A T ) OR I M " (STYRA
FOAM P L A S T I C F L O A T ) 

MAIN A D J U S T M E N T 
WR ENCH 

I 

• t" -• 

V • . , - . - - l G A S O L I N E I D L E 
j < 0 - A D J U S T M E N T 

G A S O L I N E MAIN 
A D J U S T M E N T 

FIG. 5-1 

Turn the main adjusting needle (early models on!y> out abotit 
' two full turn's: Th-cn turn it slovWy in until the enyr.e begins 

to. lose speed.' Then turn it out very slowly until the er.gme 
runs smoothly at full power and speed. Csr lute tor w.-ench 
(4203169) can be purchased from your denier for easier 
adjustment of the carburetor mi in adjusting needle. 

V/hen adjusting ihe idle jet needle, ihc engine sh.Duld he 

running at nonnal operating temperaiure and without a lead 

connected. • Tum ihe idle adjusting needle in until the 

engine looses considerable speed. Then turn it out until 

the engine runs smoothly. A hunting condition at. no-iosd 

can sometimes be enrrecied by an \d\i adjustment.. 

To adjust the carburetor float level,' bend the float near the 

shaft as needed to. obtain the correct level (Fig. 5-1). 

If engine develops a hunting condi tion '(alternate, increase 
•and-decrease of engine speed) try correcting by opening the 
main adjusting needle (early models only} a little more. Do 
hot open more than 1/2-turn beyond the rr.avimum power point. 
If this does not correct the condtion, the go'vernor'sensi- -
tivity adjustment should be adjusted. 

FUEL PUMP 

A diaphragm type fuel pump is used; If fuel does not reach 

the carburetor, che« k the fuel pump before .dismantling it . 

The pump can be checked by disconnecting the fuel line at 
the carburetor, cranking the engine slowly by hand, and 
observing uhelher fuel comes from the line at the cnrburel.or. 
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 i t . Failure of the pump is usually due to a leaking 
diaphragm, vnlve or salve gasket, a weak or -broken spring 
or wear in the drive linkage. If the oporutor chooses to 
repair the .pump rather lhan install a new one, (he-use of a 
complete repair kil is recommended. 

.4/;ri;.'S re.'enn f^e h a d priming fever a.'l-the-^Lj inward to 
that the priming lever does not prevent nor,.-.,iI pump operatipn. 

Gasoline diluted oil may indicate a. fatilry fue! pump. 



IGfllTlOU SYSTEM 

J 

MAGNETO STATOR Hi ST ALL AT iON 
The raagncto staler assembly is counted on the gear cover. 
The flywheel.must be removed to expose it . Ori engines with--
out spark advance meehani sm, the stator has two pairs of 

.mounting holes. The outermost holes give 25° spark advance 
mechanism (welders prior to Spec. H). Gonnect.the smaller 
<ground) coil lead lp the stator mounting screw. Engines with 
spark advance mechanism (Begin Spec. Kl and engines-with
out spark advance. (Begin Sp.ec. L) have one set of mounting 
hoies only. Connect the stator larger lead to tine breaker box 
insulated terminal, which also connects to the ignition coil 
(welders prior to Spec H) and breaker points. Be sure the 
•larger lead-is held in place to prevent rubbing on. the fly
wheel. 
The stator coil,'used on welders bsginning SpecH, includes 
both the primary and secondary windings. There is no sep-

. arate automotive type coil used'. 

IGNITIOU COiL IMSTALLATICM (Prior io Spec. H) 
Coil connections differ between magneto ignition engines 
and battery ignition engnes.. Refer to the'illustration-which 
applies. Tlie ignition coil is grounded on magneto ignition 
engines but .not grounded with battery ignition. 

0 | p ( ^ - . 0 - i ' ; ~ j T - f u S E O U T S I D E K O U H T I M G 

A D V A N C E 

I f f l y w h e e l rL ibs p n p o l e s h o a l o o s e n p o l e s h o e m o u n t i n g 

s c r e w s , t n p p o l e s h o e r i n d r e t i g h t e n f r ^ u n t i n g s c r e w s . 

FIG. 6-1 

TIMING IGHITIO;! (Prbr to Spec. H, Eecin Spec L) 
Ignition timing procedure is the same for .manual-start en
gines with magneto . ignition as for electric start engines 
with 12-volt battery ignition. • 

Sparf: advartce is 25° (Prior to Spec H) or 20° (Begin 'Spec 

L) before top center. The correct timing is stamped on the 

cvlinder block' near the breaker box. 

M O T E : DO HOT USE 1 2 - V O L T C O I L T E S T E R : 
USE 6 - V O L T T E S T E R 

HIGH TENSION 
L E A D -

.. .:\ ^ SPARK 
%h pl-UG 

MAGNETO 
STATOR A 

" ^ ^ V ^ SPARK 
v'^ PLUG 

HICH TENSION 
I. E A D 

- I G N I T I O N C O I L 

HIGH TENSION 
L E A D 

M A G N E T O 
C O I L ASSY. 

SPARK 
^ P L U G 

HIGH TENSION 
L E A D -

PRIOR TO 

SPEC H I 

FIG. 6-2 

BEGIN 

S P E C . H 



1 I . . Rcr.-.cvc ihc co'-ct I K . - , the ' f f i ^ ' t ' b>-;X. If the U.T.LIJ 

IS very far off. atloin a n^^.prox ii.-.ate setting by 

loosening the rriO'jnting screws and shifting the breaker 

box (and sp3ccr if usedl to align the witness r.arks on 

the cylinder block and breaker box (or spacer-!. 

2. Crank the engine over slowly by hand in the direction 

of c ranks ha fl rotation until the witness mark on the 

flywheel and the TC mark on' the gear cover are exactly 

in line (Fig. 6-31. 

3. Adjust the ignition breaker point gap width to .020" at 

full st-paration. 

4. Turn Ihe flywheel to the left, against crankshaft 

rotation, unlil the timing mark is about two Inches past 

the 25° mark on the gear cover. 

5. Turn the flywheel slowly to the right and note whether-

the ignition •points just- separate when the mark on the 

flywheel aligns w-ith the correct degree mark (19° or 

25°') on the gear cover. If the marks align a.s the 

points break, timing is correct. If they do not, loosen 

Ihc breaker box mounting screws and shift the whole 

breaker box assembly slightly toward the S'l-cylinder 

to retard the timing (points breaking too soon), or shift 

- 'it slightly away from the "l-cylinder to advance the 

timing (points not breaking soon enough).'. Tighten 

the breaker box .mounting screws securely after making 

an adjustment (Fig. 6-31 

test prod ^febe breaker box t.irmina.! (lo wli ich i.e 'end 

to the coi PTC connect edV and touch the other ten- .•r:>i( 

to a good ground on the engine. Turn the crr . r lVnf 

against rotation (backwurdsV until the points cit : e. 

Then slowly turn the crankshaft with rotation. The 

lamp should go out just as th* points break. 

6. Reinstall the breaker box cover. -

TIMING ICUTfCi't (Serin Spec i l , Pricr to Spoc L) 

The correct timing (5° stopped or idle speed - 24° running 

at 1,100 rpm or over) is stamped on the c:a-.kcas2 near ne 

breaker box. If the breaker' points separate when the timir.g 

marks align (engine stopped) timing is correct. Ti.mng. 

'adjusted using an automotive lype timing light with engine 

running is preferred. 

Ti.-.ving l.',cr'r.$ on F!yv:lieel: Align the correct timing mark on 

the flywheel with the TC mark on the gear cover. 

Tinir.g Mr; i is on G;-cr Cover: Al: pri-the correct timing mark 

on the gear, cover wi th the TC i.-nrk on the flywheel. 

Timing Mcrks on pSz<.'n Gcor Cover end Flywheel: Align either 
the TC flywheel mark with tlie correct timing .mark on the 
gear cover or the correct timing mark, on the flywheel wilh 
the TC mark on the rear cover. 

NOTE: i/'se only one TC :-,a:k and one set ol tirnir.g marks. 

( 

To accurately check the time at which the spark occurs, 
an automotive type timing light may be used when the 
engine is running. 

To accurately check the time at which the spark occurs 

when not running the engine', connect a continuity test 

lamp set across the ignition breaker points. Touch one 

SPARK ADVANCE MEGtAKISM {Begin Spec M, Prior to 
Spec L). The spr.rk advance mechanism, located on the rear 
end-of the camshaft, is operated by centrifugal force. As'vs'v 
gine speed is increased, weights- push the cam, advancing 
the sparf;, or release the cam, retarding the spark as engine' 
speed i's decreased. 

PtACP A CROP OF 
L I G H T O I L . ON 
SP.EAXFRAr.M PIVOT ' 
SHAFT EVFRY 1200 
CFEF-ATHG IHOUP.S. 

TSKKi-KiL 

FOR MODELS KITH BRHAKER BOX 
FACiltG REAR OF ENGINE 

— R E T A R D SPARK 

A D V A N C E SPARK 

SET SHEAKER POi.'IT 
GAP WIDTH AT 0.020" 

LOOSEN THE -SCRE-VS 
TO ADJUST POSITION OF • \ / ' 

Gt.EAK^R aox 
RFFFRF.'iC'c. MARK 

' E n c i r . e s w i t l i b r e e d e r b o x 

. c o v e i - f o c i n g towev-d f r o n t 

( f l y w h e e l e n d ) o f e n g i n e , 

t o .-Ndv.-eicc o r r e t r o d sp . - j - k . 

r e v e r s e d i r o c t i c - n o f m o v e 

m e n t . 

E n g i n e s b e g i n n i n g S p e c . H , 

p r i o r to S p e c . L . t i m i n g I s 

co ( c r a n k i n g ) ,-,nd 2 4 ° 

( ru . - in i r .g) B T C . 

O L D S T Y L E 

F L Y W H E E L • 

N E W S T Y L E 

E A R 

! C O A ' E R 

• li G E A R 

FIG. 6-3 
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. If thy spark .-idv.-.nec nvchanism should h^g^ie (irty or Rum

my, causing tht- mechanism to stick closed (retarded'), the 

enjj ne will Tack power. If the mechanism sticks open (ad-

vaniedl,. the engine would possibly kick-back on cranking. 

Tlx; spark advance mechanism can be reached for'dean ing. 

by cither removing the cup shaped coyer in crankcase rear 

camshaft epening (exposing the mechanism) or by .removing 

camshaft from engine. Do not indent the cup shaped cover as 

it will interfere with the wcight-mechanism. To check the 

operation of the spark advance mechanism, follow these 

these steps: 

1. Connect a timing light (either plug). 

2. Start the engine and run it.at 1400 to 1500-rpm. 

3. While vratchtngjn) timing marks with the lirdng liglit; 

slow the eng ne to^tlow 800-rpm. If the TC murk cn the 

flywheel disappears and then rc-appears when the en-' 

gine is'.brought back to speed, the upnrk advance mech-

' anism is operating -properly. 

' 4. If the spark advance mechanism cbes not react as out

lined in ytep 3, remove, clean and/or replace as neo 

essary. 

TESTMG IGNITIOH COIL 
A 6-volt tester must te used to test ii-.e ignition coil. To 
avoid L'.yrr.ing out Ir.e coil, do not use a 12-volt tester o.id. 
do not. lece coil cn testor ever 15 or 23-.'::ir.'jtc$. 

) 

20 



VALVE SYSTEM 

Pr ope tiy seaieti v.ilves aie i-.seiuial to good fnp.inf p-ffortn-
ance. The alu.-rin-.un cylinder head is lemovable for valve 
servicing. Do nol use a pry tu'locsen the cylinder head, ran 
sharply on ihe edge with a soft faced hammer, taking care 
not to break any cooling fins. A conventional type valve 
spring lifter may be used when removing t'ne valve i-pring 
locks, which are of the spiit type. Cle.'.n all r-.r't-jn deposits 
from the cjlinder h-.-ad, piston tep. valves, u-j-d-.-i. etc. If a 
valve face .is burned or warped, or the stem worn, install a 
nevv valve. 

Worn valve stem guides may be' replaced from inside the 
valve chamber. Valve locks ore- ihe split, tapered fype,'the 
smaller diameter of wliich must face toward the valve head. 
Tappets are also repluceabie from the valve chamber, after 
first removing the vaive assemblies. 

The valve Isce angle is 44°. Tb:.? 'valve sear angle is 45°' 

This 1° interferen.ee angle results in a sharp seating stirface 

between the valve and the top of the valve seat. The inter

ference angle method of grinding valves minimi-zes face 

deposits and lengthens valve life. • t 

The valves should not be hand lapped, if .at nil avoidable, 

since the sha-p cent.ict may be destroyed. This is.especially' 

importantwhere hard alloy faced valves and seats are used. 

Valve faces should be finished in a machine to 44°. Valve 

seats should be ground with a 45° stone, and the width of 

the seat band should be 1 '3'2 to 3./64 of 'an inch wide. Grind 

only enough to assure proper seating. 

Remove all grinding dust from engine parts and install each 

valve in its proper location. Check each valve for a tight 

H O T S - USE A S T A N D A R D 
' A U T O M O T I V E T Y P E V t r .E i iCH 

TO A D J U S T T H E T A P P E T S . 

. o r 
V A L V E S £ A T .. 

N O T E — SEE V A L V E . T A P F E T 
C L E A R A N C E S IN T E X T -

f V A L V E R O T A T O R -

V A L V E S P R I N G ^ 

. V A L V E A D J U S T I N G 

sen EW 

•Z\ i'iV5^! — ^ - ' - ^ . " " WASHER L O C K 

3 P" '^ , U l ^ r C " 
\ K i r v A L V E ~ R O T A T O R 

c 

V A L V E — ' 

J-- S E AT 

WRONG 

~ ~ ] ~ V A L V E 

"P 
V / 

V / c / ' - N s o J 

L S E A T 

• V ^ V RIGHT 

I N T A K E A N D GXHAUST 
V A L V E S 0 . 0 1 5 " to 0 . 0 1 7 " 

FIG. 7-1 
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sral.-' using, on air pressure type lesting tolBPlf such a'tool 

is not nvail;ib'..e. rr.uVe pencil rr.aiks at intervals across the 

, vnlve l-ce and observe if the marks rub off uniformly when 

the valve is rotated'part of a turn against the seat. . 

Lightly oil thc'valve stems and assemble all pans removed. 

.Adjust the valve clearance. 

» . 
The positive type valve rotocaps serve to prolong valve 

life and. need for valve service. When functioning properly, 

the valve is rotated a fraction of a turn each time it opens.. 

While at open position,.the valve can be rotated freely .but in 

only one direction. If-rotocaps are faulty, in.s!;ii! new roto

caps. 

TAPPET ADJUSTMENT . 
These plants are equipped, with adjustable tappets. To 
make a valve adjustment, remove the valve'covers. Crank the 
•engine ever slowly- by- bond until the left hand intake '•.alve. 

when lacing, the fly.vhee'^P^'Ons and cloi.cs. Continue a!,out 

14 turn until the mark on tiie flywheel and the TC n.uik on 

the gear cover are in line. I'his hhuuld p'.pce the left hand' 

pislon at the top of its compression stroke, ihe position il 

musi be in.to get proper valve adjust men l for Ihe left band 

cylinder. Clearances are shown- in the Table of Clearances. 

For each valve', the thinner gage (mi ni mum') should .pass-

freely between the' valve stem tmd valve lappet' but the 

thicker Rage (ma.vimuml should not.. Refer to. the i'1 ustra!Ton, 

Fig. 7-1. 

To corre'V (he valve clearance, sirnply turn the adjusting 
screw as needed to obtain .the right clearance. The screw is 
self-locking and will stay'wherc set. 

To adjust the valves on the right hand cylinder, crank ihe 

engine over one complete revolution-and again line up the 

mark on the flywheel and the TC mark on Ihe gear cover. 

Then follow ihe adjusiment given for the vnlu-s of the'.loft 

hand cylinder. 



EHGiuS ASSSK3LY 

•i 

FLYWHEEL 
To remove flywheel turn flywheel mounting screw outward 

•slout two turns. L'se a screwdriver behind the flywheel to 

Uke up the crankshrift-ehd play. Strike a sharp endwise blow 

on the' head of the cap screw with a heavy soft faced' hi.u-

mer to loosen. A suitable puller (with claws or with bolts 

to agree with flywhesn is r eco mm ended to pull the flywheel. 

Do not drop the flywheel. A'broken fin will destroy the 

balance. Always use a steel key for mounting the flywheel. 

A magneto flywheel which has lost it's' magnetism can be 

remagnetized. The spark should jump a 3/16" gap with esse 

as tested by holding the spark plug wire away from' a dean 

metal part of the engine while cranking. 

GEAR COVER 

After removing mounting screws, tap gear cover gently with 

a s-oft faced hammer to loosen i t 

tVhen'installing t'ne gear.cover, make sure that the pin in the 
gear cover engages the metal lined (smooth") hole in the 
governor rup. Turn the governor cup so that the metal lined 
hole is at the three 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 fiush 
against the crankcase." Be careful not to-damage the gear 
cover oil seal. Adjust roll (stopV pin to protrude 3/4" from 
the covers mounting surface (Fig. 8-1). 
GOVERNOR OJP ' 
With gear ccver removed, Jhe governor cup can be taken off 
after removing the snap ring from the' camshaft center pin. 
Catch' the flyballs while sliding the cup cff. 

Vs'HEH GOYan .N OK L . J ^ ' 
IS P R O P E R L Y 

A S S E H S L S D T H E 
Dii ' .Ei lSSON SirCWH 
OU DRAWING V ' l LL 
BE AS I KD IC A T I: D 
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i;...'v:-:'M\ ••' ' ' • • '" 
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SNAP RING .'; '• /. . 

G O V E R N O R C U P -

GO V ERNOR — 
r LY Q A L L 
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C A.KSIIA r T ' 

Replace any flyball which is grooved cr hr.s s f. i t jr^if; the 
ball spacer i f its' arms are worn or othei v. i:se d;. nu;-,.iil; UM: 
the governor cup if ths race surface is g:j.-svod i-v- r..u^h. The 
governor cup must be a free spinr.-ng fit .on Ihe rr.jr.r"-i.A 
center pin,but wi.thout any .excessive play. 
When installing the governor cup, l i l t ermine v j ths tiiri.ig 
gears are up, put the flyballs in. place.'eqj;:I!y :;p.F.ceri}, -•.•id 
install the cup and snap ring on the center t=ir.. 

T'ne camshaft center pin extends oul S't 1 ' froiv- the-.-ind . j f 
; : . . i l . •.-I:R the camshaft. This distance provides : i '.' :2" in '.i.".d 

travel distance for the governor cup CFig. i-2). Hold ihc'-.-

against the flyballs when measuring. I ; the dis" Ui r.r'.: is lo 

(the engine will race, especially at r:0-load).rr-r.---.j- Lie ce/: 
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FIG. 8-1 
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pin and press in a new pin or grind off Ihe cup hub as re

quired. The camshaft center pin cannot be pulled outward or 

removed, without damage. If the center pin. extends out too 

far, the cup will not hold the fiybnlls properly. 

TIMIHG GEARS • 

If either crankshaft or camshaft gear .-'.placement'becomes 

necessary, a!w.i\s install both gears new. 

To remove the crankshaft gear, first remove the snap ring, 

then attach the gear pulling ring" ('On.-?n tool no. 420A248) 

using two "ITl-32 screws. Tighten screws alternately until 

loth are tight.. Attach gear puller to the puller ring and pro

ceed'to remove Ihe arrar. 
o 

The camshaft gear is pressed on and keyed to the cam?haft. 

The camshaft and gear must be removed as an assembly, 

after firs! removing the crankshaft gear lock ring and washer. 

Before removing Ihe camshaft and gesr assemblv, remove 

the cylinder head and vnlve assemblies, the opernlir.gplunger 

for the. breaker pjims and the fue! pump and tappets. After 

removing the governor eup assembly, from the gear, the cam

shaft may be pressed out of the gear by using a hollow tool 

or pipe which will fit over the camshaft center pin. Do not 

press on the'eenter pin or damage it in any way. The gove rnor 

ball spacer is press fit lo Jhe crimshnft gear. ' 

When prcssinp. a c .̂V (-nio the r-v-shaft, he r-ure i l is -.iarted 

iif. 'h-M •'!>•} ';,< !"< ' i \ ;!-•;•. • j ! i'.'. •'•! /, rr-

p!:^:r$ !.';:• .-.-..r. ••.< •<• ••n -:::!• '-:: .^:: : j'ic 

i ahec rucchc/nisw, rcrno^^rc cpark advance ncchrc-.i:^T: and 

ml Mocks beside the pins to avoid damage wheJi prew/n* on 

V..-.7I gear. InstrJl the governor cup assembly belore insUlir.g 

ti e c+.ri\shall and gear. 

Knch timing gear.is stamped v îth an "Q" near the edge. The 

gear teeth must mesh so that' these. " 0 " marks coincide 

exactly when the gears are installed in the engine. When 

installing the camshaft gear and shaft assembly, be sure 

lhat the thrust washer is properly in place beliind .the cam

shaft s i e a r - Then install the crankshaft retaining vvasher and 

lock ring. 

PISTONS'A.N-D RINGS 
Piston and oonnecting rod assemblies are removed from the 

top of the cylinder. Pistons cue fitted with two compression 

rings and one oil control ring with an expander. Inspect each 

piston. Piston ring grooves should be cle .".ned .of any carbon 

deposits, nnd Ihe lower groove oil retum slots must be 

open. ' 

If pistons are badly scored, •v ery loose in the cylinder, have 

badly-' worn ring grooves, or otherwise are not in good condi

tion, install new pistons. If pistons are so loose on the 

piston pins that a 0.002" oversize pin. will not correct it 

install new pistons. Handle pistons carefully to avoid nick

ing the walls. Any raised, surface of this type must be dressed 

down carefully. 

Before installing new rings, check the ring gap by placing 

each ring squarely in its' cylinder at a position correspond

ing to.the bottom of its' travel (Fig. 8-41. Piston ring end-

gap should be as given in the Table of Clearances. Slightly 

oversize rings may be filed as necessary to obtain the cor

rect gap, but do not use rings which require too much fil ing. 

Standard size rings may be used on .005" oversize pistons. 

010", .020", .030" and .040" oversize rings are to be used 

on the corresponding.size piston. Tapered rings are usually 

marked lop on one side, or identified in some other manner. 

These rings must be installed vvith this- mark toward the 

pislon head. Space each ring gap one'tlurd of the way around 

the piston from the pre ced in g one, with no gap directly.in 

line with the piston pin. The bottom piston ring groove should, 

be filtod with sn expander and an oil control ring and the 

two upper grooves with com pression rings. A chrome faced 

PISTON RING IM 
CYLINDER 3 OP. E 

FEELER GAGE 

FIG. l-i 
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ring (when used) will be in !hs top groove. The oil'control 

. ring is selected for best performance in regard to correct 

unit pressure characteristics. 

The pislon is filled with a full floating piston pin. The pin 

is kepi in place by two lock ring's, one at each side. Be 

sure these lock rings are properly positioned in their groove 

before installing .the.piston and connecting rod. in the en

gine. Correct piston-to-cylinder clearance appears in the 

Table of CTearance. 

CGMMECTPiG RODS 
Connecting rods -should be semced at the same time the 
pistons or piston rings are serviced'. Rods must be removed, 
with the piston. Two' ma ten 3.1s have been used. Prior to 
Spec H models, rods are aluminum alloy with bearings 
integral. Beginning with Spec H models, rods are forged 
steel' with replaceable bushings.and bearings. Rods are 
available in standard or .010", .020" or .030" undersize. 
Bearings are available in standard or .002", .010", .020" ' 
or .030" undersize. 

Aluminum Alloy Rods: Proper clearance for rod to crank
shaft is obtained by carefully dressing the ends of the con-' 
necting rod cep. Use a sheet of (320 grit or finer) abrasive 
on a smooth fiat surface. Place uhe ends of the connecting 
rod cap on the abrasive ir.ateri ; i ! and carefully dress the 
ends down as needed. (Fig. 8-5). Be sure the cap is held 
perfectly straight Remove al 1 abrasive material froin the 
cap before ins tal ling it. • 

Forced Siccl Rods: Proper clearance is obtained by replac

ing the pin bushing and the bearings. Rod bearings are pre-

. dsion size and requi re-no reaming. 

The connecting rod and pislon assembly must be properly 
aligned before assenbly to the engine. Aliening should be 
done on an accurate aligiing gage by a competent op-L-rator. 
Misalignment .may eau sc. rapi d wear of pi ston, pin, cylinder 
and connecting rod. 

Install connecting rods nnd caps with raised lines (witness 

' .EAR B E A R I N G 
P L A T E 

r yuAsu-rts- E MOP LAY 
l-t ii R 5 * 

. (Refer ;o ti '- 'l 2 of 
clearances) 

PIG. 2-S. 

marks) aligned, and with (he caps facing toward the oil 

base. Rod and 'cap numbered two fits on the crankshaft 

journal nearer the bearing platei Coat the cr;-.--:shaft journal 

bearing surfaces with oil before i'nstr-lUng the rods. Crr.nk 

the engine by hand to.see that rads r-.re free. !f necessary, 

rap the connecti:.-^ rod cap screws sharply with a soft faced 

hammer to sst the rod square on the journal. 

CRANKSHAFT 

Inspect bearing journals. If they are scored and cannot be 

smoothed out by dressing down, the bearing journals'should 

be refinished to use nearest available undersize bearings 

or a new crankshaft should be installed. If a worn main 

bearing joumal cannot be fitted with an available predsion 

type undersize bearing, then refinish it to the next under

size. If a worn rod journal c;.nnot be fitted by dressing down 

the rod cap (Aluminum Rod) or by installing new bearing 

inserts (Forged Rod), then refinish it to take the correspond

ing undersize rod or bearing insert -available. 

1I0TE: Il'fienever making ttajot repairs on- the engine, alleys 

inspect the dcilled passages ol the cr.or.kshslt. Qcctn them 

to remove a:y loreign material anc/ to ass::re proper lubrica

tion . ol the C'j:::iec(!.~§ rods. Use ga-le'.s r.i necc^'.-ry bo-

hind the bearing plate to obtnin proper cr;c.kshaft, end play 

(Fig. S-6). 

CEARIMGS 
Camshaft or cr,c.kshnft bearing removal re-r/uires complete 
engine disassembly. Use a press or suitable drive plug to 
remove t'ne bearings. Support the costing to avoid distortion 
and avoid damaging the bearing bore during removal and 
instailation. Use oil on the bearings to reduce friction when 
installing and.again lubricate with oi! after installing. 

Crankshaft main bearings are precision type which do not 

require line reaming or boring after installation. They are 

available in standard size, .002", .010", .020" or .030" 

undersize. Expand the bearing bore by ph.cing the casting 

in hot water or in an oven heated to 200VF. Wcr.-.ir.g: // a 
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Ic-ch is used, apply only a little heat. If practjcal, cool the 

pr?dsion bearing to shrink it . Crankshaft bearings must be 

installed from the inside of the cylinder block. Align the 

ci l hole(s-) in the bearing :.vith the oil holevs) in the bearing 

bore (Fig. Z-7). The oil passage holes must be at least 1/2-

opc-n. The cold oiled pred sion bearing should require only 

light taps to position it . If head of lod; pin is damaged, u.se 

side cutters or Fasy Out tool-to-remove and install new pin. 

Apply oil to thrust washer (one used with each bearing) to 

hc-d it in place .w:hile installing the crankshaft. Oil grooves 

in thrust washers must'face the crankshaft, washers must be 

flat (not bent) and washers two notches must fi t over two 

lock pins to prevent riding on crankshaft.'Crankshafts with 

H stamped on the-counter weight have, induction hardened 

main bearing journals and should use steel backed aluminum 

bearings. ' 

Can uh aft ben.-ingsfFig. 3-7) are precision I jpe which donot 
require line reaming or boring afler installation. Coat the 
bearing with lubricating oil to reduce friction. Place the 

bearing on Lhe crar .^Be over the bearing tore with the 

elongated hole in proper position and narrow seclion facing 

out (except bores without'oil holes install with bearing 

groove at the top). Be sure'to start the bearing straight. 

Press the front bearing in flush with the outside end o f t h e . 

bearing bore. Press Lhe rear bearing in flush with the bottom 

of counterbore-which receives the expansion plug. 

OIL SEALS 
The bearing plate must be rc-moved to replace the oil seal. 

Drive the oil seal out from Lhe inside. 

Before installing the seals. Oil the space between lip's with 
a fiberous grease'or stiff cup grease (Fig.'S'S). This will 
improve sealing. 

V-.'hen installing the bearing plate oil seal, tap the seal 

into the .bearing plate bore to. lottom ag.r-inst the shoulder 

in Lhe plate bore. Use a sral e.\pa;',dcr'(G.-:;:.n P a r t 2 0 A I S l ) 

or. place a piece of shim stock around the end of the crank

shaft when repladng Lhe bearing plate to a\oid dacogng 

the seal. Remove shim stock as soon as.plate is in piace. 

OIL PUMP 

To remove the oil pump, it is necessary to detach the intake 
cup assembly (Fig. 8-9). 

Check the oil pump thoroughly for. worn parts. Oil the pump, 
to prime it before reinstalling. Except fur gaskets nnd 
suction cup, the component parts of Ihe pump are not avail
able individually. Install a new pump assemblv if required. 

OIL PRESSURE RELIEF VALVE ADJUSTMENT 
Engine oil pressure is easily adjusted hy means of the 
-ilotleu -iiud and loekuui located near the breather tube. See 
Fig. 8^10. Oi! pressure readings when the engine is thor-
euglily warmed up should be between 20 and 35-lbs. To 
incrrnsr oil pressuie. luosen the kieknut and turn the stud 

Use heavy ' Hber or 
cup urease in spnee 
be tween seals to 
improve sea l . 
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FIG. 8-9 

inward. To decn.-.tso oil pressure, loosen the 1 eck nut and 
lum ihe siud oJiv...rd. Be sure lo tighten the locknut 
si:<:iiit:l\ .ifler making an adjustment. The spring and 
plungi-r can o.isi.l^ be remr.ved and cleaned. 

I oi 1 .pressure m.i'. point 10 worn main or connecting rod 
be--.rings, improper clearance at these points, a weak or 

'brukcn b\-p:iss spnn^, an improperly adjusted b'.-pass or a 
deieetive gage. Check the oil pressure gage-be fore making 
uuv other test, it may be defective. 

CYLIiiOER 
The cylinder wears very' little in normal service. If, through 
improper lubrication or accident, the cylinder wall 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. Fusions are available in .010", 
.020",' .030" and .040" oversize. Piston rings are available 
in .010"'. .020", .030". and .040" oversize. Use standard 
size rings on a .005" oversize piston-. If the cylinder is not 

.REFER TO INSTRUCTIONS FOR PROPER 
. SETTING OP THE OIL PRESSURE RELIEF 
VALVE ADJUSTMENT SCRE'* 

FIG. 8-10 

being reconditioned, but new piston rings are being installed, 
remove any ridge which may have become formed at the top. 
of piston ring travel in the cylinder bore. Engine might be 
filled at the f.'idory. with a .005" oversize piston and are so 
indicated by a letter E foilowing the .enji ne' serial number 
stamped on the cylinder block and- on the. unit nameplate. 
The siandard cylinder bore .size appears in the Table of 
Clearances. . 

CY'UHDER HEADS ' 
The cylinder head bolts should be tightened evenly snd to 

the torque sped fied at the ti me the engine is assembled or 

the cylinder head replaced. Both heads must be of the same 

compression. This should be at room-temperature. At some 

later time, after Lhe engine has been operated so it reached 

normal hot temperature and allowed to cool to :oo~ tumpcra-

ture, tlie cylinder head bolts should be re-torqued to the 

original spedfied torque. This re-tighlening should be done 

bofore 'the engine has been run a total of. fifty operating 

hours. 

( 
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GEIHiATCR 

Generators no-nally require little care other than a penocSc 
check, of the brushes, cc.r.mulaior and 'c;dlectar rings, if a 
major generafor repair sr.oaid become necessary, have the 
equipment checked and repaired by a competent electrician 
who is .thoroughly familiar with electric generating equip
ment. Continuity tests can be perfonned without disassembl
ing the generator. 

GENERATOR DISASSEMBLY ' 
.The-disassembly procedure (Fig. 9-4) is largely self evident 
and follows a na'.ur.J sequence. Remove the coyer band and 
the end bell cover. Remove all brush springs and l i f t all 
brushes out of their guides. 

Remove nuts, from generator frame through studs. Tap end 
bell bad; until it is free of the armature bearing, then l i f t i t 
off. 

* 

.Provide blocking under the rear of the engine for support 
Slots in er.gine-to-generator adapter provide for prying ihe 
generator frame lcose. Pull the generator frame straigbt back 
over the armature, using care not to let it catch or drag on 
the annature. 

Turn the armature nut out to ihe end of the armature through 
stud. While pulling outward with one hand under the armature, 
strike a sharp endwise blow on the nut to loosen the annature. 
Remove the'armature nnd blower as an assembly. The blower 
is keyed and pressed fit on the armature shaft, and is keyed, 
and tapered fit to the engine crankshaft 

If the annature does not come loose, place a heavy brass rod 

IK S T A L L BF.USHES V.'ITH B E V E L L E D 

• CP S L A N T I N G DOWN T O W A R D 

SPRKIG HOLD ER 

TO REMOVE 3 RUSH 
SPRING PRESS 

SPRING H O L D E R 
DOWN AND OUT AS 
SHOWN IN EMO K E N . 

L INES 

on the amature shaft near the hall bearing and strike a sharp 

endwise blow, on the nut to loosen the aniature.. Remove the 

armature jjid blower as an assembly. The b'owe: is keyed 

and pressed Qt on the armature shaft, and is keyed and 

tapered fit to the engine crankshaft. 

If tho armature ibes not ir>~>e tao'r.e, place a heavy b;.>-.s rod 
on the armature shaft nciir the ball bearing ard strike'a-sharp 
(bwnward blow on the rod with a ha.mmer. Rotate the armature 
1/2-tum before repeating. Do not strike the commutator, 
collector rings, or.bearing. 

SRUSItES AilD SPfiiiiGS 
Inspect brushes periodically. Brushes worn to 1/2" .should be 

replaced. Replace springs i f damaged or i f proper tension is 

questionable. Rapid bmsh wear may be caused from high 

mica between commutator bars, .rough commutator or collector 

rings, or from a deviation from "neutral" position in the 

adjustment of the brush rig. NEVER bend the constant-pres-

sure-type'spring over the c-dge of its support. 

BRUSH RIG POS'TICN ' 
Check the reference mark on the edge of the brush rig and 
if necessary align it with Lhe boss in the end bell (Fig. 9-1). 
If the brush rig is adjusted so that there is arcing of the 
brushes, brush wear will be rapid, voltage and current will 
not hold steady, and the generator may overheat. 

Whenever a new brush rig or armature is installed, the brush 

rig must be adjusted to the point where the brushes do not 

arc, regardless of-where the witness mark falls. Tliis is 

commonly known as the "neutral" brush position. 

BRUSH 
R I G — 

P.ZFiJ-yZNCE 
••I ARK 

l.-OIJhJTIN!G 

z = 3 A 5 1 3 

EDGE 

POR PROPER N E U T R A L P O S I T I O N 
A L I G N YEILLO'.V i -AKJT OR C H I S E L 
R E F E P c N C E MARK ON ERUSH RIG 
TO TOUCH EDGE OF END B E L L N£AR 
BRUSH RIG M O U N T I N G SCREW. 

FIG. 9-1 
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COLLifCTOR RIMGS 
If'collector rings become grooved or out of round, or the brush 
contact surface becomes pitied or rough so. that good brush 
seating cannot be if.qjnlained, remove the armature and re
finish the collector rings in. a lathe. If the commutator ap
pears to be rough or scored refinish.it at Lhe same time. Re
move or adequately shield thie ball-bearing during refinishing. 

'CC.V.MUtATOR ' 
Commulalor bars u-ear doun with usage" so that the'mica be
tween them must be undercut. This should be dane as soon 
as the mica on any part of the coir.muta'.ar touches the 
brushes. Most service shops have equipinent for undercutting 
mica. An emergency undercuKing tool (Fig. 9-2) can be made 
from a had; saw blade. Avoid injury to the surfaces of the 
copper'bars. Leave no lurrs along the edges of the bars. The 
mica must also be undercut whenever the commutator is re
finished. 

TESTING ViKOINGS 
A test lamp and nn .armature growler nre required for the 
various tests. Before r.-.r.:-:ing any tests, l i f t all brushes in 
their "holders, and disconnect the load drcuit wires from the 
plant. If the arm.nr-ure tests defective, the practical repair is 

v ; f f K : (fm 

'• .. • i i w . -U i 

FIG. 9-3 

to replace i t . If a field coil tests defective, re-place the en
tire coil assembly unless the trouble is in one of the extemal 
leads. Then it can be repaired as the nature of the trouble 

. requires: 

ARt.'A-TURE CKOUKD TEST 
To test the armature for a grounded condition, l if t or remove 
Lhe brushes so Lhat none contact ihe commutator or collector 
rings. Use a continuity test lamp set. Place one, test, prod on
the commutator, and the other test prod on a bare, clean part 
of the'annature shaft (Fig. 9-3). The tesf prods must make 
good electrical contact. 'Hie test lamp should not glow, if the 
test lamp cbes glow, the dc winding or the commutator is 
grounded. To test the ac winding, place one test prod on one 
of the collector rings and the other test prod on the annature 
shaft. If the test lamp glows, the ac 'winding or a collector 
ring, is grounded. Replace a grounded annature with a new-
one. 

ARMATURE OPEN CIRCUIT TEST 
Armature ac windings m'sy be. tested for an open drcuit' with-. 
out armature removal. Testing dc windings requires removal 
.'ind the u.se of an area ture growler. 
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To test the ac winding, be sure all brushes are lifted or re
moved. Use a test lamp set. Place on test prod on each of 
the collector rings. If the test lamp does not glow, the ac • 
winding is open..drcuited. 

To test the dc winding, place the armature in a growler. With 
the growler current on, pass a smooth steel strip across the 
commutator segments (Fig. 9-3)̂  Repeat all around the com
mutator.. At some point around the commutator, a spark should 
occur as the strip contacts two adjacent segments. Rotate • 
Lhe armature slightly and repeat the test. Continue until a 
spark is obtained between all adjacent. segments. If no 
spark is obtained at some point, an open drcuit is indicated. 
(NOTE: A short circuit in the winding might prevent sparking. 
This condition, may be indicated by the shurt circuit test 
described in the next paragraph.) Replace' an open circuited 
armature with a new one. 

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

With the growler current on, hold a steel strip about 1/2" 

above the armature laminations (Fig. 9-3). Pass the strip 

back and' forth over the laminations. Cover as much of the . 

lamination area as possible. If the strip is magnetically 

attracted to Lhe ari.'ature at any point, a short circuit is in

dicated. After testing, in one position, rotate the armature 

slightly in the. growler and repeat Lhe tost. Continue until a 

complete revolution of the armature in the growler has been 

made. Replace a short drcuited armature w'th a new one. 

TESTMG FIELD WNOIMGS FOR Gr.OUUDS 
To test a coil assembly for a ground, disconnect its ex
ternal leads and touch one test prod to the terminal of one of 
its leads and the other test prod to the generator frame. If 
the lamp lights, the cail assembly being tested is grounded: 
The ground may be in a coil,- coil connection, or coil lend.' 
Repair or replace as required. 

TESTING FIELD V-T NDI: JGS FOR OP EH CiRCUIT 

To- test a coil assembly for an open circuit, disconnect its 

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

coil winding lead and the other test prod to each of the other 

lends of that coil winding in turn.'If the lamp does not light, 

the -circuit being tested is open. If the fault lies in connection 

between coils or in a coil lead, Lhe trouble can be repaired. If 

i t ' i s inside the coil proper, replace the entire coil assembly. 

BALL BEARING 
if armature ball bearing replocement becomes necessar)', pull 
Lhe bearing from the shaft wi tb a suitable bearing puller. 3e 
careful not to damage the 'armature shaft because it must re
main true to serve as a turning center when refinishir.g the 
commutator or collector rings. Drive Lhe bearing on io the 
shoulder of the shaft. Use a cbublc-sealed pre-lubricated bnll 
bearing. 

GENERATOR ASSEMBLY 
When assembling the generator (Fig. 9-4), see that there are 
no nicks or dirt on the annature blower tapered surface. These 
conditions rnay cause an' excessive run-out (wobble) at the 
bearing end. Run-out should be within 0.002". .Tighten• the 
armature through stud nut securely. 

CONTROL 
If any control equipment fails to function properly.,- replnce the 

defective part with a new part rather than try to repair the'old 

part. Check all electrical connections and- contacts whenever 

servicing control equipment. 

'.'-.'hen disassembling controls, tag each lead that is to be re

moved and mark the lead connection point on the tag to assure 

correct connections when assembling. 

Always disconnect the battery (electric start units) whenever 
servidng controls to av\.id accidentally starting ihe unit. 

) 
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READI-PULL STARTER' 

r • 

'SERVICING TiiE STARTER 
Refer to F ig . 10-1 showing the • optional . Readi-Pull manual 

'starter di-sassembled. 

Cc.'jlicn: The recoil spring ma/ unwind and cause inyury il 

lei lly wildly when starter is disassc/nbled or assembled. 

• Tht- sheave hub bearing (161 has a reeess which was packed 

f u l l of grease at the factory.. Normally, no additional lubri

cation is required. However, i f the starter is disnsserTibieJ 

for some other reason, add. grease to' the beadng and to the 

spring pawls ( l l - ) where they contact the ratchet arm (13V 

To instal l a new rope or interna! parts, remove the starter 

from its mounting ring by removing the four clamping screws. ' 

To install a new rope, rotate the sheave flO) wiih crank

shaft rotation direction to ful ly tighten the spnng (SI, back 

up only as necessary to align the hole in the sheave wilh the 

slot in the cover (5), clamp ihe rope to the sheave, then 

•Ahen released, the rope w i l l wind on the sheave. 

To instal l a new recoil spring, remove the sheave frorri the 

cover. Wind the spring, with i l s rivet heads outward, forming • 

•.a coil small enough to be inserted in the recess of the 

starter cover. It may be necessaiy to tie the spring with a 

piece of wire to prevent its unwinding during installation 

unless other help is available. Plsce'the spring in the cover 

recess in crankshaft rotation direction. Re..:ove the tying 

wire if used. While holding the spring to prevent its 

unwinding, instal l the inside end of the spring- cn the roll 

pin (7) in the cover. With the pull rope rem ered, install the 

sheave assembly in rhe cover so that the tab on the sheave 

enters the outside end loc>p of the recoil r-pring. He sure 

tiie thrust washer (9i is in place. Thon install the pull rope. . 

Spring breakage is much less common' than spring fatigue 

due to long usage. In either case, the spring should be 

replaced. Cleaning and lubricating the pawls, and ratchet 

arms in the rope sheave wi l l improve a sluggish acii ngrecoi 1. 

To temporarily extend the l i fe of a fatigued spring, try . 

rewinding it inside out (rivets heads inward). 

To install a ratchet arm (13) in the sheave, the pawl (11) 

must f i r s l be removed. The ratchet arm wi l l f i t in only the' 

correct position. The spring pawl must be installed with 

i i s ' f l a t edge- against the ratchet arm. 

The anti-back la^-h cogwheel (6) is an easy press f i t on the 

starter c-over. • 

INSTALLING TNE STARTER 
See the engine blower housing i s in .good condition. If the 

mounting-Iwles are worn or i f the blower housing is qtherwir.e 

. l i-lCPE A N D . C R I P • 
r - f s S i ' C O N L Y 
J-CK1P O N L Y 
4 . P I . U C 
S - S T A I V f ! K CCVER 
r. .COC W K L ' E L 

CA-iP.'UJ.'G V . A n i E R 

7 - K O L L PIN 
E - i U . C O I L EPJLS'C 
& ' - V K i i l ' S T ViASHER 

I C K O M ' SM LA \ E 
11 -PAWL 
!:• PAVL rrp.i.so 

i i A - £ P ! H : i L I - - ;N 

l l - IvA TCH A R.M 
! « • PIVOT i ^ L L PIN 
u-ftcvz c.i.i'.v.p 
I f - C E A KING 
17-SCP.L'W 
IS- FLEXLOCK NUT 

19-'AA.'-.l!i:R. 
Z O - M i U N - i N G IUNG 
z i si 'S e o C M P NUT 
22- r:.V J OK L T V. M' ;EL 
r i - S I ' K C L A L C A P i C H L W 

V'A 
\ A 

>- 0 0 

FIG. 10-1 
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(5) \ / A \ SPECtA 
^ C K . - f § ^ HUT 

SCREW ^ r ' - ^ C L 0 ; Y £ R 

r> •r r"i ,t HOUSING 

DETAIL A. 
FLAT 

WASHER © 

-DRILLED HEAD 
'SCREW (STARTER) 

^ LOCK 
V.'ASHER 

63. 

RATCHET 
ViHESL Q 

STARTER ROPE 

" ® 
STARTER ASSEMBLY -

HEX HEAD S. 

-•.UOCK Vi'ASH ER' 0 ^ -J^ © 
' PLAT 

WASHER 
SPIROL SPRING 
Pil-I (STARTER) 
CENTERING) 

..CREW • W'-/.'. :7J/l.-^'^s Q: -\- - - A- V 

HEAD SCREW. 
(ROPE SHEAVE) 

FIG. 10-2 

cs-.dged, replace it with a new one. Refer to Fig. 10-2. 

1. Install the new ratchet wheel (I) against rope sheave 
(111 .using lock washer. (10)' and flywheel mounting 
sciew (9). Discard'the large flat washer from engines 

• so equipped. Engage drive hole with fly wheel'boss. 

2. Four special nuts are supplied for mounting the starter 

to the blower housing'. If the blower housing is not 

already fitted with similarnuts. re.move the blower hous-

" i r''g s n d ' N s t a l l the nuts as shown in detail A. Reinstall 

Ihe blower housing, tightening securely in place. 

3. ' Install'centering pin (12) in starter center screw (14) 

allowing 3/8" to protrude. For reinstallations, adjust-
•pin depth. 

4. Center the starter assembly over-the ratchet wheel with 

the centering pin engaging the center hole of'the fly

wheel mounting screw. V.'hile holding in position, mount 

. the starter, using a hex head screw, lock- washer, nnd 

two flat washers at each mounting arm as shown in 

detail A. Tighten the mounting screws securely. 

5. The direction of pull on the starter rope is adjustable 
to fit the requirements of the individual installation. See 
detail B. To change the direction of pull, loosen the 
four clamp screws (S) snd tum the starter in its counting 
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 clamp
ing screws. 



PARTS CATALOG 

• This catalog applies to the standard 200 ampere welder as listed in the- Model Jder.tificaSon. Table inside th* f - J n t ra..er 

also hsted below. Each illustrated part is identified by a reference number corresponding to the same reference n-j.-rbe- M o w 

the illustration. Parts-illustrations are typical: Using the MODEL or SPEC KO. from the plant nameplate, select t h ^ r t s 

Key No. (1, 2, etc. in the last column) that applies to your plant Model'and Spec No. This-Parts Key No. rrpre^nts rarts 

• t h a t ^• '•betve-en R , o d e l s - U n l - s s o t h ^ « ^ mentioned in the description, parts are interchangeable'between models Pi^ht 
and left plant sides are determined by FACING the cr.gine end (front) of the plant. 

PLAHT DATA TA3LE 

SPEC or HO D E L . o r S E R I A L 

6 C C K - 3 3 I P / I ' 

' 6 C C K - 3 3 2 P / I . 

6 C C K - 5 3 3 - I P / I ? 

6 ( CCK-£-332P/ l 

6 C C K - 3 3 I t / I 

6 C C k - 3 3 2 E / l 

6 C C K - 5 3 3 i E / l • 

6 C C K - 5 3 3 2 E / I 

E l . i l C T R I C A L C A T A 

2 V.'ira (Av^ i l c . ^ t a 

con t in - j r . - j j l y 

we ld i r . " ) • 

• •.-•.is 

3500 
3500 
' 2500 
2500 

3500 

3 500 

2500 

2500 

Vo l t s -

120 

2'-!0 

120 

2^0. 

120 

240 

120 

210 

T Y P E .l.' r.c 

or- ? ARTS 

hasa 
S T A R T I N G Ki£Y 

: i o. 

n not 

C j c l d i . 

60 (Manual I 
.'60 M nn u a 1 l 
50 K2.nual l 
50 t-tr-nual l 

60 - E l e c t r i c 2 
60 E l e c t r i c -2 

. 50 E l e c t r i c 2 
50 E l e c t r i c 2 

'-The Spe-cifica'.ion Letter v.-hi ch completes the specification on Uhe nameplate (Example: 6CCK-33 1P/1L). advances.(A lo B, 
B to C, etc.) with manufacturing changes, welders with the suffix numbers 4323, 4324, 4325, or 4443 (fol lowing the-diagc-nal 
line) are the same as number 1, except the pcinl color. 

) 



17 - -vr . 

23 

•'•-;\ o^CJ ^ 

57 

L.-|2 

• -i j i A 

^ 1 1 

3-- •No. 
5 \ 

.' 

. ! i -• .- i 
i 

i 7 - ? . a 

C Y L I N D E R B L O C K . O I L BASE AMD G E A R COVER G R O U P 

R E F . P A R T Q T Y . P A R T R E F . P A R T Q T Y . P A R T 

N O . N O . U S E D • D E S C R I P T I O N S N O . N O . U S E D D E S C R I P T I O N S 

1 5 0 9 - 8 ' 1 S e a l , G o v e r n o r Sh.a f l 20 I - 2 3 A 6 4 3 1 R i n g . R e t a i n e r - I n i e r n a l ( o n l y o n 

2 5 1 0 - 1 3 1 B e a r i n g . G o v . S h a f t U.- .per. e a r l y S p e c H m o d e l s ) 

3 I 5 0 A 3 7 7 1 S h a f t a n d A r m , G c v . 21 I 2 3 A I 0 4 .1 V a l v e , B r e a t h e r T u b e . 

I 5 0 A 6 2O 1 Y o k e , G o v e r n o r S h a f t 22 1 I 0 A 6 6 6 2 C o v e r , V a l v e C o m p a r t m e n t 

5 5 1 8 - 1 2 9 I-. R i n g . Y o k e R e t a i n e r 23 ' 1 I 0 A 6 6 7 2 G a s k e t , V a l v e C o m p . C o v e r 

6 5 1 6 - 1 3 0 - 1 P i n , R o l l - G o v . C u p S ' o p 24 5 2 6 - 6 3 2 W a s h e r . C o p p e r - V a l v e C o : n p . 

7 5 1 0 - 8 1 B e a r i n g . G o v . S h a f t - L o w e r C o v e r 

8 5 1 0 - M •1 B a l l . B r g . - G o v . S h a f t 25 I I O A 1 2 8 3 1 • C o v e r , T i m i n g C o n t . - S p e c H 

. 9 . 5 3 9 - 4 0 1 S e a l . O i 1 - Gr C o v e r a n d J 

10 1 5 0 6 1 0 0 0 1 E x t e n s i o r . , G o v . A r m - F a s t e n s to 2 5 A 5 1 7 - 4 8 1 • P l u g , C a m s h a f t E x p a n s i o n S p e c . 

G o v . A r m F a n d B e g i n S p e c L 

1 1 8 l ' 5 - 1 8 1 1 S c r e w , S « l f T a p p i n g - B r k t . F a s t e n  26 5 2 0 A I I 4 5 • S t u d . R e a r B r . P 1 a t e M t g . - . 5 / 1 6 x 

i n g - I.C-32 x 1 / 2 " i - s / i e " 
12 I 0 3 C I 6 3 1 • C o v e r A s . Ge ar - I n c l . C o v e r p l u s 27 1 I 0 A 4 4 5 5 • N u t , R e a r B r g . P l a t e 

i t e n s 1 t h r o u g h 1 1 28 8 5 1 - 5 . ' • S • ' . V a s h e r . L o c k - 5 / 1 6 ' x S p e c i a l 

13 I 0 3 B I 1 1 G a s k e t . G u a r C o v e r W i d t h - R r . B i g . P l a t e 

M B L O C K A S S Y C Y L . I N C L U O E ' S P A R T S M A R K E D * 29 I 0 2 A 4 18 1 B a s e ' , O i l 

1 I 0 A 9 I . S -1 T o S p e c H 30 123 A 4 8 9 1 C a o . O i l F i l l - I n c l . C a p G a s k e t 

I I O A K i g 1 S p e c H a n d J 8. O i l L e v e l I n d . 

1 1 OA 1 «6.8 1 • B e g i n S p e c L 31 I 2 3 A I 9 I 1 G a s k e t . O i l F i l l C a p 

IS 5 I 6 A 1 1 2 " P i n . G r . C o v e r - 5 / 1 6 x 1 - 1 / 8 " 32 I 0 2 B I 5 8 1 G a s k e t . O i l B a s e M t g . 

16 I 2 C A 3 8 6 1 ' T u b e . O i l - C r r n k c a s e I n t e r n a l , t o 33 5 0 5 - 2 3 2 1 E l b a w . O i l D r a i n ( 4 5 ° ) - K e y 2 

r e a r rr. a i n b ear i n g o n l y ' 

17 1 2 3 9 2 9 3 1 C a p , B ' e a t h e r T u b e R u b b e r 34 5 0 5 - 2 4 0 1 N i p p l e . O i l C . -a in . - . 3 / 8 " * 3 - 1 / 2 ' 
18 I 2 3 A 12? 1 T u b e . B r e a t h e r - L e s s V a l v e & 35 50S- .28 1 C o u p l i n g , O i l D r a i n - 3 - ' 8 " 

B a f f l e 36 5 0 5 - 1 10 1 P l u g , O i ' l D r a i n - 3 / 8 ' • 

19 1 2 3 - 5 9 1 1 ' B a f f l e . B r e a t h e r T u b e ( o n l y on 37 • 5 0 2 - 2 0 1 E l b o w , S t . - O i l L i n e t o B l k . 

e a r l y S p e c H m o d e l s ) • 38 1 I 0 A S 9 2 2 G a s k e t C y l . H d . 

* - P a t s I n c l u d e d in C y l i n d e r 81 o c k A s s c . - b l > ; 
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NO. 

39 

•iO 

A I 

42 

.̂3 

44 

45 

46 

43 

49 

P A R T 
NO. 

H E A D . C Y L I ' 

I 100290 

1100334 

H E A D . C Y L . 

. 110039 1. 

I 10033 3 

I O.I K 3 89 

I 04A575 

5 I 6 A 7 2 

10! K'l IS 

I O I C 3 I 6 

IO IA367 ' 

5 0 9 A 4 I 

.23 2 0 I 3 S 3 

QTY. 
.USED 

'.'OER 

I 

I 

- L H 

I. 

pTrfTT 
DHSCRIPT ICMS 

- R H 

To Spec H • 
Eegin Spec M - H i:-Com pr es s i on 

To Spec H 
1 . S e j i n Spec H - Hi-Co.-npre'ssion 

2 ' ' B e a r i n g K i t . C r k s h f t . - Prec. - F r t , 

or Rr. - S p e c i f y : S td . . G 0 2 ' \ .010 ' 

. 0 2 0 ' \ or . 0 3 0 " Under. ( I n c l . Brg. 

Thrus t washer ?« L e c t P ins ) 

2' Washer. Crr.r.Vshaft B rg . -Th rus t -

I n c l . in Brg . K i t 

4 F i n , Cra.-.kshfift T h r u s t Washer 

L o c k - I n c l . in B rg . K i t 

I ' G a s k e t K i t , Rear B rg . P la te 

1 ' ' P l a t e . Rear B r g . (LESS Brg. ) 

2 " B e a r i n g , Cam. F r t . & Rear 

I Si -a l , O i l - Rear 5 r g . P la te 

I Support , Generator 

R E F . P A R T QT P A R T 
' HO. NO. US EO D E S C R I P T I O N S ' 

CUSHION ASSY. . P L A N T M T G . 

5-0 402A226 ' 2 Eng ine End 

51 40.2A223 2 Generator End 

52 402A38 2 . C u s h i o n , M t g . ( L o w e r ) E n g . E n d . 

53 • ; 0 2 A I 3 I , Cushion-, M t g . (Upper ) E n g . End 

(2 ) . G e n . End (2) 

54 4 0 2 A I 3 7 ' 2 B 'ush ln ; , Spacer - E n g . End 

55 • i 02A I92 ' 2 C u s h i o n , K t ; . ( L o w i r ) Gen . End 

S6 4 0 2 A I 9 3 2 B u s h i n g (S l e e v e ) . M t g . - G. in. 

. End 

57 S C R E W , C A P - H EX H E A D 

800-1 1 2 1/4-20 x . 2 " - V a l v e Comp. Cover 

1 I0A879 8 
M.g. 

S / I 6 - I 8 x 1 - 1 / 4 " C y l . H i a d M t g . 

1 I4A22 14 5 /16 -18 x 1 - 3 / 4 " C y l . K d . Mtg . -& 

Gr Cover M t g . • . 

800-34 . 1 S / I 6 - I 8 x 2 - 1 / 4 " - Gr Cover M t g . 

a DO-50 4 . 3./C-I6 x I " - G'.'n. Adapter M t g . 

:02A455 4 3 /8 -16 x 1 - 1 / 4 " - O i l P a s ; M tg . 

SO>54 2 3 /3-16 x 2 " - In t . Man , M:g. . 

• - Pa r t s Inc luded in C y ! i j i ce r S i o c k Ass& 'xb ly No. I I O A I S I S . 

J 

G 

mm 
s 

CAMSHAFT GROUP 

' C A W S H A F T 

19 ' 11 

/ X 

O 

0 0 \ \ 

- - 13 

R E F . P A R T OTY. P A R T R C F . PA RT 

NO. NO.- USED D S S d M P T I G M S NO. NO. 

1 1 5C-A7 8 1 R ing . Ca-i. shaft Center F in Snap 7 I05A4 

2 1 5CA6 1.2 1. Cup. Gc-v ernor 8. 515-1 

3 510-15 " 5 B a l l . Governor F l y . 12 516-144 

4 C A M S H A F T 

ICS-140 1 Spec F - I nc l . Cer. ier Pin 13 • I60A789 

I05B234 1 Spec H and J - I n d . Center -Pin 

5. S~ark Adv. M e c h . Pins 14 5 I 6 A I 4 6 

105^238 -1 B-.-gin Spec L - I n c l . Center P in 

5 l:.CA7 5 .1 P m . C . v s h n f i C d . i e r 15 I60A7 2 6 ' 

6 1 CS- 192 1 Gci . - Set. T i . - . ing - I nc l . Crank Gr, 
•f. C - T Gr v . i th F l y b a l l Spacer g. ' 
p:.T.e (a 1 so in C' a-'., sha l l S. F l y -

•Ahoel Gip) . 

16 

17 

18 

19 

1 1 CA 1 23 3 

160A7 27. 

5 ' E - I 85 

I6CA79I 

CITY. 

urso 
P A R T 

D E S C R I P T I O N S 

I Washer, Th rus t , Cam Gear 

1 Key , Camshaf t Gr. M tg . 

4 P i n , R o l l - 7 / 1-6." T i m i n g Cont . . 

Spec H & J 
2 Weight A s s y . , I n c l . P ins - T i m i n g 

Cont . - Spec H i ] 

2 P i n , Groove - I " - T i m i n g Cont . 

Cam - Spec H & J 

I Re ta ine r , T i m i n g Cont . :- Spec H & J 

I Cover . T i m i n g Con t . - Spec H 8. J 

1 Spring,- T i m i n g Con t . - Spec H & J 

2 L o c k . T i m i n g C o m : - Spec H g, J 

I Cam, T im ing Cor i t . - Spec H S. J 
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•VAL ' . ' I : GuG'JP 

R.CF. . P A R T 
i.'O. ' ' MO. 

I .10 £39 I 

I ! 0 3350' 

I JOAS7 2 

' I I0A904 

I I.0A902 

3 

GT Y. 

US ' iD 

< s 

P A R T 
D 5 SCRIP TIOMS 

2 V a l v e . Imake - S i e l l i t e 

2 V a l v e . S x h . - S t e l l i t e 

2 • Inse r t . Va l ve Seat - S t e l l i t e - Exh . 

2. Ro tocap , Va l ve - Exhaus t 

4 Gu ide , V a l v e 

m 
7 
3 

R!£F. P A R T S 'JT Y. P A R T 
no. 'J ' : 0 • DESCRIP TIO.'IS 

6 •1 I0AS39 4 Spr ing, Va l ve 
7 i ICA ; .93 2 •V.'.-v,:,jr.. Retainer ' . - l.-t.Oco 
3 I ICA639 8 • L o c k , Rctocap or S p . i h j Re

ta iner Washer 
9 1 ISA6 4 . Tappe t , V a l v e 

if 

( 

3 I 

;• J 

V V ' . ' - > i 2 . 10 

CRA.' . -XSI-AFT A ! I 0 F L V W H E E L CROUP 

R E F . P A R T 
NO. : NO. 

Q T Y . 

USED 
P A R T 

O r S C R I P T I O N S 

S 

6 

s :•= A 17 

5IS-2 

I 0 - :A I70 

F L Y W H E E L ' . M 

16006SO 

l f .0&?6 I 

I b03937 

1928303 

513-14 

V.'asher, FI > vvheeI- M tg . 

K e y . F lyv .hee l M tg . - Steel 

Screw, F l y v . h e i i | - i tg. 

>GMETO " LESS ROPE S H E A V E 
Spec F 

Spec H & J 

' Eeg in Spec L 

Sheave, Rope 

L o c k , C ranksha f t Gear Washer 

9 

10 

I I 

REF. • PART 
HO. UO. 

IC4A43 

105-192 

10*0256 

515-1 

I92AS3 

Q T Y . P A R T 
USED D E S C R I P T I O N S 

I Washer. C ranksha f t Gear Ret . 

I Gear Set. Tirr.i.-.g - I n c l . Cra-.k 

Gr £, Cam Gr w i t h F l y b a l l 

Spacer & P la te - ( A l s o in 

Camshaf t Grp) 

I C ranksha f t ' 

I Key.. Crank Gr Mtg. 

I Rope Star t ing 

37 



CO! ; N E C T IMG « C 0 A. ' iO PIS TOW G R O'J P : 

R E F . 
HO. 

' A R T 
.NO. 

G T Y . 
USED 

3 1. 1 2-7 1 2 

112A69 2 

S • • 1 I2A3 . ' 4 
6 1 14323 V 2 

6A 1 I4C98 ' .2 

P A R T 
DESCRIPTION'S 

P i s l o n &, P in A s s y . - I n c l . Re t . 

R ings - Spec i f y : Std, . O I O " . . 0 2 0 " 

. 0 3 0 " . or . 0 4 0 " Over 

P in . P i s ton - Spec i f y : S td . or . 0 0 2 " 

Over. 

R ing , P i s ton Pin Ret . 

Ro.d. Con. (Fo rged ) i n c l . Bush ing 

fi P lace Bol'.s - ( B e g i n Spec H) 

Rod. Con. (A lu rn . ) - S p e d f y S td , 

or . 0 1 0 " . . 0 2 0 " . . 0 3 0 " U /S -

Spec F only 

R E F . P A R T O t Y . P A R T 
NO. 1:0. USi iD CiF-lSCRIPTICNS ' 

7 I I 3 A 8 8 2 . R ing Set. P i s ton Spec i f y : Std. . 0 1 0 " , 

. 0 2 0 " . . . 0 3 0 " . or . 0 4 0 " Over 

8 805-10 4 Bo l t . P lace - C o n . Rod. Caps - Begin 

Spec H 

3A 1 I0A234 ' 4 Screw, Con . Rod Cap. - Spec F Only 

9 1 I4A59 4 Vr'asher, Con . Rod Cap - Spec F Only 

1 1 1 I4A36 2 Bush ing , p i s t o n Pin - Con. Rod -

Brigin- Spec H 

12 1 I 4 B I 4 5 4 Bear ing Ha l f . C o n ' / R o d - Spec i f y : 

Std, . 0 0 2 " . . 0 1 0 " . . 0 2 0 " or .030 

Under - Beg in Spec H 

OIL P U M P GROUP 
P A R T 

NO. 
Q T Y . 
•USED 

P A R T 
D E S C R I P T I O N S 

I2CA4 9 I 

I 2 0 S 4 0 0 

I 2 0 A I 8 7 

I 2 0 A I 4 0 

I 20A393 

I 2 C K I 6 I 

526-66 

Pump, O i l - Comple te ( i n t . par ts 

.hot so ld s e p a r a t e l y ) . 

C u p , ' O i l Pump In take - I n c l . Cup , 

P ipe & Screen 

Stud A s s y , B y - P a s s . A d j . I n c l . 

Stud & .Nut 

Spr ing, B y - P a s s V a l v e 

V a l v e i B y - P a s s 

Gasket K i t . O i l Pump - I n c l . M t g . 

£. body gaske ts 

V.'asher, Copper - O i l p r e s s . 

Re l ie f V a l v e A d j . Sc rew ' . 
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i 

( 

R E F . P . \ R T G T Y . P A R T R E F . P A R T Q T Y . P A R T 

( i O . K O . U S E D D E S C R I P T I O N S H O . H O . U S E D D E S C R I P T I O N S 

1 I 6 C A 9 3 0 1 . C o v e r , B . - ea the r B o x I S A ' I 6 0 A 2 3 1 1 P o l e S h o e , M a g . S t a t o r - S p e c F 

? : 6 0 A I S 0 '1 G a s k e t , B r e a k e r S o x C o v e r O n l y 

3 I 6 0 A 7 5 1 C a m , P o i n t G a p ' A r i j u s t i n g 16 1 6 7 - 2 8 2 P l u g . S p a r k 
4 l 6 g A 2 1 P o i n t S e t , I g n i t i o n B r e a k e r 17 I 6 0 A 9 6 3 1 B o x A s s y . . I.gn. B r k r - I n c l . 

5 I 6 0 5 < ; 8 3 J S p a c e r . B r k r . B o x M t g . - T o C o v e r & G a s k e t 

Saec J 18 I 6 0 A 4 5 8 1 C l a m p , - I g n . C o i l - S p e c F o n l y 

6 3 I 2 A 6 9 1 C o n d e n s e r . B ' . c a k e r B o x - 0 . 3 

M f d . 
19 I 6 0 A 5 S 8 2 N i p p l e . I g n C o i l ( R u b b e r ) -

S p e c F o n l y 

7 3 3 6 A 1077 ' I - L e a d . B r e a k e r B a x t o I g n . S - v i t c h 20 3 3 6 A 5 3 0 .r L e a d . I g n . C o i l to G r d . ( 4 " ) -

8 I t OA 4 3 1 G a s k e t , E . -caker B o x S p e c F o n l y 

? 5 0 3 - 5 2 Gro.-n.T.ei, S p k . P l u g C a b l e s In 

B l w r . H s g . - S p e c F o n l y 
21 3 3 6 A 2 19 i L e a d . I g n . C o i l t o B ' k r . B o x 

( 2 0 " ) - S p e c F o n l y 

10 !>:>9A7 23 1 P! u n g e r O n l y , B l e a k e r - B e g i n 

S p e c J 

22 I 6 0 A 4 2 8 i - S t r a p , P o i n t S e l to B r e a k e r B o x 

T e r m B l o c k 

IOA l t O A 6 36 "1 P l u n g e r A s s y . I r . r J . P l g r . . O - a o h . . 23 3 3 2 A 3 I 9 • i . B l o c k . B i e a k e r B o x T e r m . 

G u i d e - T o r-,-.»c J 24 3 3 2 A 2 7 3 i C l i p . M a g n e t o L e a d 

i n n l t 0 A ? & 3 1 Oi a - j l . r ag , T - ' . B : k r . P l u n d e r 25 5 0 3 - 2 i G ic . r . rn 'e t . K a i n e t o L e a d C l i p 

11 C A 31 . E . r.'" A RK P L U G - R - H 26 3 3 6 A I 1 9 6 i L e a d . M a g . S t a i o r i o B r k r . 

I t 7 A :'3CS 1 9 " S p e c F o n l y B o x ( 2 4 " ) 

I t ; A 1 4C4 1 1 0 " B r g i n S p e c H 28 3 3 2 A 2 3 4 i S c r e w , T e r m . - B r k r . B o x 

12 l6CiC7 9 2 1 C e l . I g n i t i o n - S p e c ' F ' o n l y . 29 l60A2 iE. 1 . i W i c k . O i l D r a i n - 6 ; k r . B o x 

13 •Zf- B l . E . s r ' • R K P L U G - L H T c S p e c J 

I6 7 A t 2 S 3 1 7 3 " S p e c F o n l y 30 167 A : 83 4 C l i p . Sprk. . P I nr. C a b l e - B e g i n 

167 & ; ^ 0 5 1 17 - I ' 2 " - B e j - . r i S p e c H . S p e c H 

! 4 I f tCA- 'SO I r o i i . . ; - i . - , c i . . . 1 o S t . i t o ' . 5?g«'> S a e c H 31 I 6 0 A 9 2 9 1 B u s h i n g . B r k r . B c » p l u n g e r 

: <s'A ! ' : .OA??2 l' C o i l ' - ' .a f / . ' • : :> : , : . - . : o ' - S p e c F - O n l y B e g i n S p e c J 

' 5 ! / . . j A 7 - : 9 1 P j ' . o S " S v . r-.o S i a i o r - S f c ^ m 

- r e c H 

32 5 2 6 - I S 4 W a s h e ' ' . F o l r s h p o M t g . ( I I 16 ' 

T h i c k ) - p . ' . / i n Sl - c H 
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•*- 35 

U I ^ v ' 

- 2 0 

— 17 

10 

Q _ 23 

FUEL SYSTEM GROUP 

R E F . P A R T . Q T Y . P A R T R E F . P A R T G T Y . P A R T 
H Q . no. U S E D C ' ^ S C R I P T I O H S H O . M Q . U S E D D E S C R I P T I C t t S 
1 M 5 A 9 4 ' 1 I n l e t . - C a r b u r c i o r A i r 18 I 5 4 D 6 0 I 1 ' M a n i f o l d . I n t a k e 
2 5 0 3 - 2 3 0 1 • ' C l a m p , A i r I n l e t t o A i r C l e a n e r 19 • I 4 I A 7 8 ' 1 G a s k e t , C a r b u r e t o r M t g . 
3 5 0 3 - 1 0 7 . 1 C i . v n p , A i r I n l e t to C a r b . 20 . 33 1-53 2 • N u t . P i p e - 1 " - E x h . O u t . 
•1 K O C 5 3 7 1 H o u s i n g , .Air C l e a n e r 21 . 50 5-3 2 E l b o w , S t r e e t - 1 " - E x h . O u t . 

•5 1 4 0 = 5 3 8 1 • C o v e r , A i r C l e . v . e r 2 2 S0S-36 2 N i p p l e . C l o s e - I " x 2 - 1 / 2 " -
6 I - 0 B - - 9 5 .' 1 C a r t r i d g e , A i r C l e a n e r E x h . O u t . 
7 5 1 8 - 5 6 1 S c r e w , W i n g - A i r C l e a n e r C o v e r 23 I 5 5 B 4 3 4 2 M u f f l e r . E x h a u s t 

M t g . 24 1 4 3 - 2 6 3 1 ' • B r a c k e t & C l i p , M a n u a l C h o k e 
8 C A R E U R E T O R A S S E M B L Y 25 ' I 5 4 A I 3 2 G a s k e t , I n t a k e M a n i f o l d 

I 4 2 A 3 3 6 • 1 S p e c F o n l y : . i C H O K E . MA 'v U A L 
1 4 2A.4 16 1 ' B e g i n S p e c H 153 6 9 7 1. K e y 1 

9 1 4 9 0 6 9 3 . 1 P u . - p A s s e m b l y . F u e l . I . S 3 B I 6 5 1 K e y 2 
10 5 0 2 - 2 2 E l l . - c w , i n v . M a l e - ( 1) F u e l 27 I .S9C690 1 T a n k . F u e l 

J 1 5 0 2 - 2 0 

P u m p O u t ( 1 ) C a r b . I n . 28 I 5 9 A 6 9 2 2 S t r a p . F u e l T a n k ' M o u n t i n g 
J 1 5 0 2 - 2 0 1 E l b o w , S u F u e l Pu : : . p I n . 29 I 5 9 B 2 0 1 C a p , F u e l T a n k 
12 • I 4 9 A 2 7 1 1 R o d , F u e ! P u n . p P r i i r . e r 30 5 0 I A 5 1 L i n e , F l e x F u e l - T a n k t o P u m p ' 
13 5 2 6 - 6 3 2 ' • ' .asher . F l a t O . 'p .pc r - F u e l 31 , 159 AC 9 5 1 T u b e . P i c k - U p - F u e l T ; n k O u t . 

' 4 I 3 4 A 9 8 I 

P u r . p H t g . 32 I4 : -A7 .7 3 1 E l b o w A S c r e e n , F u e l T.-.nk 
' 4 I 3 4 A 9 8 I 1 B a f f l e . F u e l P u m p A i r 33 .SOS- 8 1 P l u g . S l o r t e d P i p e - F u e l T a n k -
15 1 4 9 A < 5 1 S p a c e r , F u e l P u m p D r a i n 
:6 I 4 9 A 3 . 2 G a s k e t . . F u e l P u m p a S p a c e r M t g . • 34 1 4 C A 5 5 4 1 S p a c e r , A i r C l e a n e r M'.g. S c r e w 
17 I 4 9 A 7 7 5 1 L i n e . ' F u e l P u m p to C a r b . • 35 4 2 C B I 6 9 1 V . ' rench , C a r b . A d j u s t i n g 

^0 



1 - 4 

1 0 -

— - I I 

13 M IS 

C A P . E U R E T O R P A R T S G R O U P 

R E F . P A R T 

i:-o. HO. 
& T Y . 

U S E D 

P A R T S 

D E S C R I P T I O N 

C A R B U R E T O R A S S E M B L Y 

M 2 A 3 3 6 I T o S p e c H 

M ' 2 A 4 I 6 I • . B e g i n S p e c H 

S C R E W . B O W L C Q . V E R 

6 

7 

8 

'9 

10 

I I 

12 

13 

| A 

IS 

16 

I 7 

8 I 5- 103 

8 1 5 - 1 0 9 

5 1 5 - 9 1 

! - : 2 - 5 5 

K 2 - 2 0 5 

S H A F T / 

M 2 - 2 I 7 

i 4 2 - ^ 2 0 

I " 2 - 3 9 . 

1 4 2 - 3 1 

I 4 3 A 17 

! '42-3 56 

. 1 4 2 - 3 2 • 

I 4 2 - : 3 ' S 

f J 2 - 3 6 I 

; < S A 8 ' 

1 4 2 - 4 0 

' ! 4 7 - 2 8 2 

I 4 2 A 3 5 

8 1 7 - 6 3 ' 

1 s I 0-2 4 x U/2" 
' 2 ' K I 0-24 K 5 /8" 

2 ' S c r e w . C h o k e F l y - ; ; 4 - 4 0 x 3 / 1 6 " 

I F l y . C h c k e 

I ' S l e e v e . C h o k e ( C o v e : ) 

.SSH M B L Y . C H O K E 
S p e c F O n l y ( | 4 2 / > 3 £ 6 C a r b . ) 

B e g i n S p e c H ( I 42A.4 16 C a r b . ) . 

• S h a f t . F l o a t 

G a s k e t , B o d y t o B c v / I 

G a s k e t ( l ) - F l c a t V a l . e S e a t . ( I . ) 

M a i n A d j . . N e e d l e R e t . 

• V a l v e S c a t A s s y . F l o a t 

C a s k e t . N o z r l e ' ' 

• N o z P l e Ass ' f c ' r . b l y 

F l o a t a n d L e v e r 

L c ^ c r , i d l e S'.op 

N e e d l e . Id ' .e A d j u s t i n g 

S s i i n g . Id le. N f . - d ! e A d j . 

S p r i n g , n . r c i t i e S'.oP A d i . S c r e w . 

S c r e w . T . ' . c i t i e S;cr . A d | . - - 6 - 3 2 

I 2 " 

R E F . 

N O . 

' 13 

19 

2 0 

21 

22 

2.3 

24 

25 

2 6 -

27 

28 

29 . 

30 

31 . 

P A R T Q T Y . P A R T S 

f . ' O . U S E D D E S C R I P T I C N 

8 1 5 - 7 2 2'. ' S c r e w . T h r o t t l e ' F l y - ft.4-40 x 1 / 4 " 

1 4 2 - 3 6 9 ' I F l y . T h r o t t l e • 

14 .2 -368 I - S h a f t A s s e m b l y . T h r o t t l e • 

1 4 2 - 3 7 0 ' I ' N u l & J e t . N o z z l e 

• 1 4 2 - 4 6 I R e t a i n e r . M a i n A d j . N e e d l e 

1 4 2 - 2 0 6 I P a c k i n g , M a i n A d j . N e e d l e • 

1 4 2 - 4 5 I R e t a i n e r . M a i n A d j . N e e d l e 

P a c k i n g 

5 I 6 A 2 7 I P i n , M a i n A d j . N e e d l e 

1 4 2 - 4 1 I • N e t d l e , .: ' . : i n A d j u s t i n g 

B o d y A s s e m b l y ( N o t S s l d S e p a r a t e l y 

' 5 C S - 5 3 I ' P l u g , G a s I n l e t 

1 4 2 - 3 4 3 2 B u s h i n g . T h r o t t l e S h a f t 

1 4 2 - 4 2 I N s e d l e A s s e m b l y - I n c l . ' P a c k i n g . 

N u t . S . R e t . 

1 4 2 - 2 2 7 I P i n . C h o k e S t o p • 

8 7 0 - 5 3 I ' N u t . T h r o t t l e S t o p 

8 . 1 3 - 1 0 2 I S c r e w . T h r o t t l e S t o p C l a m p - 1 0 - 3 2 

x 5 / 8 " 

1 0 - 3 3 l ' • G a s k e t K i t . C a ' b u r e t o r 

i 4 2 K 3 8 7 • I R e p a i r K i t ' . C . - u b u r e t o r ( I n c l . p a r t s 

n a.-ked • • • ) . 

• - C o n t a i r . f d i n R e p a i r K i t « ' 1 4 2 K . i 8 7 . 

4 I 



FUEL PUMP PARTS GROUP 
* ' 

A 

5 

6 

7 

3 

9 

10 

I I 

12 

13 

14 

IS 

16 

17 

18 

P A R T 
NO:--

I 4 9 D 6 9 3 

I 4 9 K 5 2 6 

8 1 5 - 1 4 8 

8 1 5 - 1 4 7 

1 4 9 - 9 6 

I 4 9 A 9 5 

I 4 9 A 5 3 2 

i 4 9 A 6 7 2 

U 9 A S 3 9 

l 4 9-'-.67 5 

5 I 6 A I I 3 

1 4 9 - 7 1 0 

. . 5 1 8 - 1 2 9 

I 4 9 A S 5 I 

5 0 9 - 6 5 

I 4 9 A 4 04 

I 4 9 A 3 

I 4 9 A S 5 3 

G T Y . 

U S E D 

P A R T 

D E S C R I P T I O N S 

P\jrr,p A s s e m b l y , F u e l 

R e p a i r K i t . F u e l P u m p ( I n c l . ' 

p a r t s - m r i r k e d * * . 

G o d y , U p p e r ( N o t So.ld S e p . ) . 

S c r e w , H . H ( C - 3 2 x 7 / 3 ' ' ' ) P u m p 

. A s s y . 

• S c r e w . P h i l l i p s F i a t H d ( 6 - 3 2 x 

S / a " ) V a l v e ' R e t . 

• ' V a l v e a n d C a j e 

• • G a s k e t , V a l v e 

• • Q i a p h r a - j m A s s e m b l y 

" S p r i n g , D i a p h r a g m 

R e t a i n e r , V a l v e C a g e 

" • S p r i n - . , R o c k e r A r m 

P ' n , r . a c k e r A r m 

B o d y , L e v e r ( N o t S o l d S e p . ) 

A r m 2. L i n k S e t ( O n l y a s a s e t ) . • 

R i n g , " E " R e t . - P r i m . i n g L e v e r 

L e v e r , H a n d P r i m e r 

S e a l , " O " R i n g 

• S p r i n g , P r i m i n g L e v e r 

• ' G a s k e t . F u e l P u m p S S p a c e r M t g . 

( A l s o i n F u e l S y s t e m . G r p ) . 

" G a s k e t . F u e l P u m p D i a p h . ( P u l l 

R o d S i d e ) 

1 

' * - Contained in Repair Kit "149K526. 

18 

13* 11 

G O V E R N O R AND T H H O T T L E GF.OUP 

1 4 ^ 1 7 

- Q^: . 

Vs. 

R E F . 
NO. 

I 

2 

3 

4 

5 

6 

P A R T 

N O . 

Q T Y . 

U S E D 

P A R T 

D E S C R I P T I O N S 

I 5 0 A 9 6 I S-u-1. G o s » r n o r A d j u s t i n g 

I 5 C A 9 8 I . . S p r i n g . G c - v t r n o . r 

I 5 0 A 6 3 9 I J o i n t . G : . - c r n o r L i n k E a i l . " ^ 

I S 0 A 6 2 9 I L i n k - , G o v . A r m to C a ' b . ' -

5 ! 8 - 6 ' . I C l i p . E n d - L i n k t o C a r b . 

BRACKET. VAR. SPEED GOV. 
M o d e l s w i ; H 6 0 - C / l e A C O u t p u t ' 

Mrcde l s . ^ i i h S C - C y c l e A C 0-.. i '.r-ut 

A D J U S T I N G 

f- ' - idc- ls w i t h 6 C - C ) - c l e A C O u t p u t -

M o d e ' s v . i t h SO-Cy d e A C O- . i i ou t 

l 5 2 C r 0 9 

I 5 2 C I 3 0 

L E V E R . 

I 52 B I I I-

1 5 2 8 1 2 9 

' 1 5 2 A 4 I 

8 7 0 - 6 5 

I 

D E E D 

I 

•Va-.h 

u t. 

20 

" e . - s i c n - S o j e d L e v e r 

H u g l o c k - Ssc-ed L e v e r - I . ' 4 

ft E F . 

N O . 

10 

I I 

12 

13 

14 

IS 

16 • 

17 

P A R T 

N O . " 

I 5 2 A I 1 0 

I 5 2 A I 1 2 

3 0 3 A I 5 I 

• 3 3 ' i B 7 2 8 

5 2 6 - 1 5 

S 7 C - 5 3 

£ 7 0 - 5 3 

£ 7 0 - 1 3 1 

I 5 2 . A I 19 

Q T Y . 

U S E D 

P A R T 

D E S C R I P T I O N S 

P l a t e , A d j u s t i n g - S p e e d L e v e r 

T r a v e l 

B r a c k e t , M i c r o S w i t c h M t g . 

Sw i t c h , M i c r o 

H a r n e s s . W i r i n g M i c r o - S w i t c h 

W a s h e r , F l a t - Spee.d L e v e r 

N u t , G o v . A d j u s t i n g S t u d 

N u l . H o : - G o v . B a l l J o i n t l o L ' n k 

N u t . K e p s - G c v . B a l l J o i n t t o 

G o v . A i m 

F i b r e , I n s u l . - M i c r o S w i l c h 

T e r m i n a l . 

42 



H O U S I N G . STOP r ' J T T C N A H D CAGE GROUP 

• 1 
R E F . P A R T 

NO. ' HO. 

s 1 40501134 

^ . 405 SI 187 
3 1340730 

9 3 
. 4 . • 13401579 

- I ; / 
5 1340979 
6 5'2 1 A 4 
7 .193-5' 
8 313-19 

10 7 9 330A49I 

10 502-5 

O T Y . 
USED. 

P A R T 
D E S C R I P T I O N S 

Cover, E.- i £ ir,e ?, Cont . 

Ccvr-r, L i f t i n g Eye 

Ko- js ino , C y l . A i r - L H (•; I C y l . ) 
Hc ' j s i n . j , S lower 

Hous ing , C y l . A i r ' - R H {?2 C y l . ) 

L i n e , O i l Gage - F l e x . 

G.-.J ce. O i l P.-t : sure 

E u r . m S-.sp - Key. | . c ; ) . , c p o n | y 

L e a d . Stop But ton - Key I - ' 

Spec F only 

E lbow . Inv. Female - On O i l .Gage 

D O L L Y GROUP ( O P T I O N A L EOUiPM ENT) 

( 

R E F . 
NO. 

PA RT 
_ N O . 

4 I OK 287 

4 1OC285 

403-205 

4103233 

4 103233 

Q T Y . 
USED 

P A R T 
DESCRIP TION 

1 Do l l y A s s y . - I n c l . en t i r e grp p lus 

hdwe (Does NOT inc lude Car ry 

ing F rame) . 

2 Hand le 

2 Gri p, H andl e 

I Ax le 

2- Suoppr i . A x l e 

R E F . 
NO. 

P A R T 
NO. 

Q T Y . 
USED" 

P A R T 
D E S C R I P T I O N S 

4IOA23 4 

4 I C A | 4 8 

4 I 0 P 2 3 6 

513-130 

S?'SA3I 

P l a l e , A x l e Support. 

B o l t , " U " - A.xle '-"ounting 

Wheel and T i re A s s y . - I n c l . Tube-' 

R i n g . R e l . - DoHy Wheel to 

A » ! e 

Washer, F l a t t Whet l M tg . 
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C A R R Y I N G F R A M E A N D B A T T E R Y G R O U P 

R E F . 
NO. 

P A R T 

' N 0 -

'•O 3D 536 

ZD 3P533 

4 I6C452 . 

337A56 

4 I6A453 

QTY. 
USED 

. P A R T 

D E S C R I P T I O N S 

I Frame. Carrying 
4 T i p s , Rubber - Ca r ry ing Frame 

I Rack. Bat tery - Key 2 

I Strap, Grd - Ca r r y i ng Frame to 

B lower H s g . 

I Strap,- Eavtery Ho ld -down - Key 2 

R E F . 
NO. 

6 

7 

P A R T 
NO. 

Q T Y . 
USED 

P A R T 
D E S C R I P T I O N S 

4 I 6 A 4 5 4 2 Stud. Bat tery Ho ld -down - Key 2 

4 I 6 P 4 5 I I Ba t te ry , S tar t ing - 12 V o l t -

Q P T i C N A L E q u i p . - Key 2 

L E A D , B A T T E R Y TO C O N T R O L - KEY. 2 

3 3 6 A I 2 4 8 i P o s i t i v e Post to Start S.-v'itch ( 3 f ) 

33SAI,249 I Nega t i ve Post to Te rm ina l Stud •<5C") 

R E F . 
NO. 

P A R T 
NO. 

GTY. 
USED 

P A R T 
D E S C R I P T I O N S 

O P T I O N A L F U E L SYSTEM GROUP 
( L i q u i d Pe t ro leum Gas On ly ) 

1 5 0 2 - 3 9 1 E l b o w , C a r b u r e t o r I n l e t 

2 1 5 9 0 7 45 .- 1 L i n e . F u e l - V a p o r i s e r t o C a r b . 

3 50-5-99 1 N i p p l e , V a p o r i z e r t o R e g . 

4 •I 4 S A 4 18 1 V a p o r i z e r A s s y . 

5 I 4 3 . A 4 2 3 1 . B r a c k e t . V a p o r i z e r M t g . 

6 1 4 9 A 1 36 1 C o v e r , C r a n k c a s e , F u e l P u m p 

H o l e 

7 5 0 2 - 3 9 - 1. E l b o w , R e g u l a t o r O u t l e t 

S I -S3P465 1 R e g u l a t o r . L P G - S e c o n d a r y 

9 14 I 3 6 4 7 1 C a r b u r e t o r , P r e s s . - L P G ( C o m b . ) 

C a r b . e. P r e s s . R e g . 

I 4 ' I K 6 5 3 . 1 R e p a i r K i t . C a r b u r e t o r 

I 4 I K 6 5 2 1 G a s k e t K i t , C a r b u r e t o r 

14 1-6 51 2 S a a l . T h r o t t l e Sh a f t - ( C o m b , o f 

C a r b . ) 

1 4 1 -6 50 2 R e t a i n e r . T h r o t t le " S h a f t S e a l ( C o m p 

of Carb. ) 

jt3 jim' 
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. R S A p l - P U L L S T A R T E R GROUP (Opt iona l Equ ipment Key I on ly ) 

R E F . P A R T TT Y. P A R T R E F . P A R T G T Y . 

NO. . NO. USED D E S C R I P T I O N S NO. NO. USED 

I92K325 1 S;ai ter K i t . Comp le te , I n c l . 13 . • ....I.,92AI68-. 2 
I 92K325 

l-itg. Ring fi Ratchet Wheel ' 14 516-1 10 4 

1 I92A45 1 Rope & Grip A s s y . 
IS I 9 2 A I 6 7 1 

2 -.192-43 1 Rope ( L e s s Gr ip) 8 3 " Long 16 I 9 2 A I 6 3 • 1 
3 I 92A44 1 • Gr ip , Starter Rope 17 I92A323 1 
•4 5 I 7 A 2 5 1 P lug . Starter Rope Grip 

I92A323 

•" S I 9 2 C I S 2 1 Cover , Sta'rter 

6 I 9 2 A I 5 3 1 Vth c e l . Cog, A n t i - B a c k l a s h . I7A 516-132 1 
6A S2iAlb8 1 Washer, Sprg. Reta iner (Used 

516-132 

on La te r Mode l 'S ta r te rs ) 18 870-138 1 
7 5.16-83 1 P in . Ro l l . 3 /16 x -5 /8 , Reco i l 

18 870-138 

Spring 19 526A2I 4 
8 I 92A39 1 Spr ing, Reco i l 20 ' I 9 2 C I 8 6 1 
9 . 526 A'12 3 1 Washer. Th rus t , Sheave Bush

' I 9 2 C I 8 6 

ing to Cover 21 870- 1 10 4 
10 192 B 1 80 1 Shaa.ve.- Rope 
1 1 I92A 172 2 Pawl 22A 1923309 I 
1 2 ' I 9 2 A I 6 5 2 Spr ing, P.-wl 

1923309 

P A R T 
DESCRIPTION'S 

Arm, Ratchet 
P i n , R o l l , 5/16 x 1 / 2 " , . (2) 
Ratchet ' .Arm. (2) Pawl . 
Cl o-np, -Rope 
Bear ing , Sheave Hub, Bronze 
Cap Screw, Socket Hd . . 3 /3 -16 
x 1 - 1 / 2 " , SJ-.eave. Bush ing to 
Cover ( R e p l . £.'06-30) 
P i n . Sp i ro l . Crass 1/3 x 5 / 8 " . 
S'.a.-ter L o c a t i n g , 

Nu t , F l e x l o c k , Bush ing to 
Cover S crew 
Washer, Starter to Mtg. R ing 
R ing . M t g . . Starter to B lower 
H s g . 

Nut . Spee.d .Grip. Starter Ring 

to B lower H s g . 

Wheel, Ra tche t 

\ 

S E R Y I C E K ITS / HD N.l SC E L L AH EO U S 

N O T E : . ' For other k i t s , refer to t h t ^ g r o u p for the par t 
ques t i on . , 

R E F . 
NO. 

P A R T 
' NO. 

IfcSK103 

I60K836 

i62r;9S 

4I2.C23 

Q T Y . 
USED 

I 

I 

P A R T 
D E S C R I P T I O N S 

Gasket K i t . P lan t - C o m p l e i e ' 

K i t , I gn i t i on Tu.-.e-jp 

•K i t . Gasket - Carbcn Re.moval (2 

Ma r.i f o l d Gaskets Not U s e d ) . 

Cover . Canvas ( o p t i o n a l ) 

<7 



TYPICAL iYimUG DIAGRAMS 

0 5 
o 
r o 
O 
*—* 
- " i 

U3 

n'-j 
f r 

< [-. n rJ I • " 
i T " " I 

! 'rVV"! 

V-TJ ect*r.-r*i Asst. 

»5 MANUAL START I . I O D E L S SPEC " F " 
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ELECTRIC START MODELS SPEC " F 
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o 

O 
to 
o 

rol-

sto? 
Switch 

Switch 
• Operated by 
Governor Control 
Speed Control Assy. \ 
No. 152A11.3 \ x | r 

.A h 

f - i 2 c 

• 180A "140A 105A 75A 50A 

200A fieOA? 120A? SOA ? 60A 

Resistor £: Plug Assy. 
Np_,_3QiD-558_ 

i z f ^ - 0 ~ b > 7 n r S T 6 o ei"~ r K~ 
Rheostat No. 303- 112 
Knob No. 304-61 

cNeg 

M l 

"DuoTex 
Receotacle-

" x- ~ - -L -
/ 5 . 5 Ohm l&C 
Corrib Res. 
No. 304A183 

N J 

•.c r 

w. 

Control Box No. 301E13'03 
Control Box Reflector Plate No. 501C1339 
1-Resistor' ?^g. .Brk t No. 304Ail7 
Panel Control No. 301C2298 

.VWNUA.L START MODELS BEGINNING S P E C H " 

Resistor & Plug Assy. 
No^ 3040558 .. 

3.5 Ohm'Model "K 1 

<">.J/Rheostat 
i No. 303-112 

K.nob No. 304-61 
Hi -Lo -G>:.= r-c-<!—' 

Rean-iew of Control 

leOA 140A. 1C5A 75A 50A 

200A ? 160A? 12aA? 90A ^ .60A ? -s=e ! 
I\ $ l\ Z l\ ?> l\ " ' 

•I 
1 

j l ; plex-
./A-^cepiacle 

Switch No. 308-2 

: L 1 _ L L - - : : : , / Ignition Switch ^ N 

^ No. 3C3-63 x 

1 . i-1 

15 Oh:n -7 5 VV. 
Resistor 
No. 304A472 

73-30 Ohm 220 W. 
Ribbed Fixed Res 
Ko. 30-4.A47 4 

Control Box-.No. 301E1-779 
Control Box Reflector Plate No. 301C1339 
Control Box Vent Plate No. 301313<JU 
2-Res:stor Mtg. Brkts No.- 3O4A470 
1-Resistor Mtg. Brk t No. 3C4A11? 
Panel Conuol No. 30102298 

ELECTRIC START MODELS BEGINNING SPEC " H " 


