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INTRGDUCTION

The welder is a complete engine-driven, direct-current
arc welding machine. It consists of a gasoline engine

-directly coanected to.ah electric generator which are

mounted to a sturdy carrying frame.

The welder is rated 200-amperes, 30-volts di:rect cur-
rent, 50% duty cycle. Auxiliary altemating current is
available. "AC output is 120 or 2i0-volt and is rated
3500-watts, 60-cycle; or 2550-watts,- 50-cycle, single-
phase, 100% duty cycle. AC output is available at any
time the welding current is not being used, through a
simpl‘g lever control. This ac cutput is- @nvenient for
emergancy lighting, running power tools, etc., when
working at locations away from ac power line sources.
“odels are available in either -voltage with either

- electric-or manual starting.

All 1/16"" through 57327 e!ecﬁodes.may be used. 3/16"

positive ang negative elecirodes which do not exceed

e welder capadty may be used.

When instructions in this manual refer to a spedfic
model of welder, identifv the model by referring to the

MODEL AND SPECIFICATION NO. as shown on the
unit nameplate. ' '

How to interpret MODEL cnd SPEC. HO.

.6CCK-331P/

1 ).
34

1 2

I. Factory wwde for general identification.

2. Specific Type: )

- P - PORTABLE. Pull rope starting.
E - ELECTRIC. Electnc starting at welder.
Faclory mde for optional ecuipment.
Spc-dﬁqix'&ion {Spec.) letter (advances when fact-ory
mik es production modifications.

I

TYPICAL 200-M4PERE WELDER

MAMUFACTURER'S WARRAHNTY

Tne Manufaclurer warrants, (o the original user, thst cach
producl of its manufacture is free from defects in material
snd factory workmanship if properly installed, serviced uand
operated under normal conditicns sccording to the Manu-
facturer's instructions.

Manufecturer's obligation under this warrenty is limited to
correcting without charge at its factory sny part’or pans
thereof which shkéll be returncd to its factory or one of its
Authorized Scrvice Ststions, trnnspor‘talibn charges prepaid,
within one year alter heing put into service by ‘e original
user, wnd which upon exumination shall disclose to the
Manufucturer's sstisfactionto have teen originally defeclive.
Correction of such defects by repsir to, or - supplying of
replacements for defective parts, shall constitute fulfiliment
‘of nll ohligalions'to originel vser,

This wearrenty shall not apply to sny of the Msnufacturer's
products which must be replaced becsuse of normsl wear,
which have been subject to misuse, negligence or accident
or which shell have been repaired or altered outside of the
Manufacturer's fuctory unless authorized by the Manufacturer.

Manufacturer shall not be liable for loss, dumage or expense
directly or indirectly from the use of its product or from any

cesuse.

The above warranty supersedes and is ‘in ficu of all other
werranties, expressed or irmplied, snd of all other lisbilities
or obligations on part of Manufacturer. No person, agent or
denler is authorized 1o give wny warranties on Lehall of the
Manufacturer nor lo sssume for the Munufacturer any other
liahilily [n connection with any of its products unless macde

in writing and siyned by an officer of the Manufacturer.

DATED AUGUST I, 1963
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SPECIFICATIONS
Nominal djménsions (inches)
Height
\WWidth
Leagth
“Numbszr Cylinders : . o .

- Displacement (cubic inches)
‘Cylinder bore ’
Piston Stioke )
“.{orssfgb'.'\'er (at 1803-rpm)

Compression ratio -
0il capacity
Fuel capacity

DUTY CYCLE CHART

i78A36
200
5 180 ': \ . . )
& - | \____ )
140 |— : : —
OR LE3S|0 50 60 70 80 90 100

DUTY CYCLE PERCENT
. Duty eycle equals one 10 minute pernod.

~ - When int'er_prc—{jng the Dut}' Cycle Chart; note that at 200 amperes
(rated-load) not-welding time must be at least 1/2 (50%) of each
10-minute perod. As welding loadis reduced, longer welding time

is permissable beczuse loss not-welding rurning time is required

for the imadhiine to cool down. Extreine ambient temporatures must’

also be tzheninto consideration. Continpous welding is permis-
sable at 140-amperes or less.

I

3-1/4

10.2

5.5:1
4 qgts.

T3l
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For cupvenieace in SCOCINE, CRpeG
may he desitsbie to clevate the welder ve the vehicle
flovr. '

) "

OIL DRAIN EXTENRSION

A 33" oil diain plug is provided in the engine oil lb.,néé

~ with wn exlension pipe and coupling (Fig.  1-2) to :promo(e

ol “diaining coavenienge and cleanliness. Electric start

.models “have an additional 43° clbow which is used for

clearing the batiery..

BATT ERY (Electric Sterting tiadels)

Counnect battery cadble maried POS. to the baltery positive
(+) terminal. Coanect-unmarked cable to the battery negative
(=) terminal. Always keep cable. connections tight and

.clean.

LPG FUEL CORNECTIOH (Ligid ¥ithdrawal)

-

Weiders equipped vwith a Zeaith gas carbiretor, or a Gamet-
v PE g £

son secondary (demand) gas reguletor and Zenith combined
\-szporiAz‘cr and primary regulator é_sse'mbly; connect the LPG
(liquid petroleum gas) liquid withdrawal line to the vapor-
izer fuel inlet (147 pipe tepped “hole). The combination
vaporizer and primary regulator is factory set to reduce gas
line pressure to 8x.1 psi. The secongary regulator is a
Garretson  Model 'SD which supplices gas to the carburetor
upon. demand. Incoming gas pressures o the Garretson regu-
lator must not exceed 10 psi. Bleed air from the fuel line by

Gepressing  the  primer bulton on the secondary regulator.

‘tajor components of the LP3 system are illusirated in
Fig. 1-3. '

draining oil, it

LPG

SECOND ARY GAS
REGUL ATOR
(FUEL CONTROLLES

VAPCRIZER AND
PRIMARY REGULATOR

i



CPERATION

268

15 @ 105

" FOR REVERSE POLARITY

60 - 30 120
(¢}
FOR STRAIGHT POLARITY
Use as elecirode cable
Use as ground cable ——

Use as electroce cable
Use as ground cable-

FiG. 2-

"WELDIMG CABLE: CONH ECTIGNS

Tlasent welding cables into the main current ~amperage jack

1

receptacles (Fig 2-1) according to the weiding requirements.
Some welding jobs may require frequent polarity c‘wangmg
to permit using vasious types of welding rod.

Straight Polarity Welding: Connect the clectrode cable to the
nczative (NE3S)) jack receptacle. Connect the ground cable
to the desired amperage jack receptacle.

Reverse Polarity Yelding: Conaect the ground cable to the
acpative (NEG.) jack receptacle. Conmecl the clectrode

cuble to the desired amperage jack receptacle.

"WELDERS IX PARALLEL

Two welders can be cons ected in garallel if the welding

amperage reﬂurements are greater than those provided by
onz welder. Larger welding cables must be-used. because
of the higher amperag'e. Consult your dealer; if in doudt, us
to tha welding cable size required. -

1. Deterinine welding "np—“lrage requirements.  Select
" identical ampcrage jack receptacles on each welder
which foral the amperage requirement..
EXAWPLE: 1f 300 amperes are requited, sclect the
160-ampere jack reccplacle on each welder (155-ampere
jack receptucle’ prior to Speec H). [t may be necessary

MAKE THIS CORNEC-
TION OMLY AFTER

BOTH PLANTS ARE

FROVISION LUST 6
.STARTED L{MADE KERE FOR CON- [~
: : WECTING A SECOND SECOND CABLE
SECOND CABLE CAeLE / For straight polarity con-
F straiy : . . nectin s s th round -
or ?lrﬁ ght polarity con e ¢ g use as e groun
recting-use as the electrode . -y cadle. -
cable. : For reverse polarity con-
For reverse paiarity con- necting use as the ‘-"eCUOde I
necting use as tHe ground cadie. :
:ublc .
Caver i ’ 1ST YELD R 24D \VELDER
FIG. 2-2




i . . .
choracteristics. This s dee to voltage and current
welders are coancceted in

[
then

diffeiences which occur when

L

' o .
parallel. Dreper cuirent cun b2 obtained using

the find curceat contiol adjustment.

o

1-.,pua Jock rum’ncaﬁ‘ of the welders. This cable
(Fig. 2-2) must have some meaas of altachi ng a second
cable by splicing, clumping, cte: which will insure a
tight connection.

3. Connect another cable (Lq"al size and lmg(h) to the
acgative .‘.‘\b") jack receptacle of only one welder,
D9 NOT com lete cennection to negative (.\'EG,) jack
rea'ep(écle of second welder vatil both weldars are

running, Provisions lor connecting @ second cadle must

also be made as described in p._ reph 2

] CAUTION: DO NOT atteupt fo parallel the welder's AC

yulgut-- scriovs  control  and \lL’G'(,r demage will result.

4 INITIAL START

1

Chock engine to be sure it has been filled with oil and

d .

. oE

i . '
% * Cronkcase Qil: Use good-gaality detergent oil meeting API

"

-(American. Petoleum Insttute) service designations MS,
- S DG, Recommended SAE oil numbers for expecied ambient

< temperatures are as follows:

Above 90°F - SAE 50
30°F to 90°F -+ SAE 30
G- . (9F to 30°F.  SAE 10W
z " Balow QOF SAE SW (5W-20 if

5Wis not available)

OlIL CAPACTY ~ LARTS U.S. MEASURE

4 Do ndt use service DS oils. Do not mix brands or grades.

cto seleel ampetages which wtal Wl c higher thin
, the welding: reguirements to oblaineoper welding

Coancct 2 cable between the pre-selected (dentical

Tuel. If eagine fails to start at first attempt, inkibitor oil '
T‘i Ssed at the fnctég)' muy have fouled the spatk plugs-- re-
3 move, clean in vaébbvline, dry thorovghly and instsll. Heavy
i exhaust smoke, when c¢ngine is first starled, is normal and
4 is caused by the inhibitor oil. A

CARSURETOR—« \__/\

FUEL PUMP ¢
PRIMER ROD

R 2
\/

4%

Work primirg ‘rod bafore
cranking - then leave rod
i1 pushed all the way in.

FIG. 2-3.

—

lu @inmended oil chi riods and maintenance regiines

.mnts are given in the Marntenance Section,

Recemmended Fuel: Use clean, fresh -autom otive re zular
grade gasoline, Do not use highly leadsd premium fuels.

Never fill the welder fuel tank when the enzine is running,

Always leave fuel expansion space in the fuel tank and

wipe off any spilled fuel.

STARTIY ] . )
Hlerycl Start: Fuel system primiag will be necessary if the
elder has been idle leng enough for gasoline lo evapo:rate

from the carbuiétor. To prime, remeve the eagine and conlrol

cover. Operate fuel punip primer rod (Fig. 2-3) approximately

15 complete strokes which should fill the carburetor, “OTE:
I eagine camshalt puicp lobe is up (luel purmp prirzing rod

kzs I ttle or no resistence), catk enginecae revolution to
permit hand priming. Be sure: (o retem paming rod to its'
downward position alter -prizing. le.,(.z.ln, c'”’m and
contol wover.

If the welder has been standing idle in cold temperatures,
full  choking may be necessary when cranking to start. In

hot westher, orif the welder is still warm from receat opera -

tion, little or no choking will benecessary. Pull choke con-

- trol outward to choke the carburetor according to temperature.

condi tions.

1. Weiders Fquipped with Optiornal Readi-Pull Starter. The
starter “rope is in the starting positisn and will auto-
matically rewind to this positicn after the rope is pulled
and released.

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

2. Crank unit with arepid, smooth pull on the starting
rope. DO . NOT JERK. If unit does not slart readily,

change choke s=ting. Avoid over-choking as lhis can .

cause oil dilution which can result in excessive wear
of internal  erngine parts. WOTE: Setting the thioitle
control lever at the POYER (1800 rpm) po.si“ion,' cspecs
rally true in cold weaiher, aids starting.

3. As soon as unit starts, adjust choke to best running
position, gradually pushing choke control in as unit
Warms up. A '

Electric Start:- 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-revolutions to properly fill the
ccrburetor.

1. Smap the ignition switch, located on the control panel,
to its' ON pusition (battery must be connected).

(2%

Adjust choke uccording lo tempersluie condilions.
Adjust as explained for manual-start models. )
3. "Push START switch firmly. If unit does not start-within

\\v-‘/
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a few zeconds, release l‘”@\RT switch and wait a3
few ceconds tefore realtempting to start, If unit does
' rot start after-two altempts, open the choke and repeat

slarling seguence.

4. After unit starts, adjust choke to best runaing positicn.

Gradually push choke control in as unit warms up.

LPG FUEL (Liguid Withdrewal):

Open tusk fuel valve md check for fuel system leaks. Bleed
air from systemn by temporadly gressing the prmer button
on the scowadary regulaor. NOTE: If gas BTU rating &lfers
from that used during the factory test run, it will be neces
sary to make compensating carbusetor zdjustments. |

Ervine crenking nomally draws fuel from the secondary
(demand) regulator. It may be necessary to press the s2cond-

ary regulator primer button for the initial start.

CAITION: If vait [sils to start, folum ifailion switch to

its' OFF position belore leaving the unit. Batieg will dis- .

charge il.unit stops with ignition on.

Should the charge condition of the battery beoom me so low
that it.cannot fumish enough power for c-**hng, the unit
can be s:a.ri=d by masually crasking, tsing the starting rope.

OlL PRESSURE

Normal o ='¢t1ng oil pressure’is 20-35 pounds. Pressure will
be higher until the eagine wirms up. CAUTICH: Leng stor-
ade _pcfiods may .cause the oil pump to lose Its’ prame. If
this should occur (no oil p
ately, remoye the oil pressure reliel valve (Engine Assembly
Secfion) and f{ill the pressure line. Replace reliel valve and
adjust. '

'WELDING CURRENT ADJUSTIENT

Welders have an engine speed control lever and a fine cur-
rent zdjustment control (Fig. 2-4).

CLYTICI: Cons:

ressure), stop the eagine immedi-

Tte c-ngine's@'caﬂt:ol fever, wheon at "10 WELD (2559
rpm) position, cuts off ac output aad valliag cumeat orly is
availabie. When the s p'fd coriml lever is at lhe POWES
(13’30-‘1‘9[:\) position, welding curreat is by-passed zad zc
only is available.

The jack ieceptacle type main cumzat control conazcts
vanous resistznce units into the weldiag creuit, Hmitiag
the amount of curreat at cach jack receptacle. The fine
cuizznt, oontrol grovides for forlher adiustment balvesn he

jack receptacles of tx e main coatmol.

arable feat is foaeraled by he recistince
Al

esits inside the welder contol tox Aliays keep the eagine
cd  control  cover’ installed ca thé unit to properly Jrect
eooling air to the cealol box. NEVER WELD BITH ENGINE.

AYD CONTROL QOVER REXMOVED!

koreo
aaperzge rewmrmended for the slectrode used.

wles to olstnin'the

1. Plug cables isfo proper ji

:).

2. Set fine curient contml atits’ approximate center posi-
tion (midway ‘tetween minimum and faximum). Try the
walding chzractardstics, making fire current adjust-:

“meats as nccessary. NOTE: Fine curreat coatiol rasge
is grester then (2 current cpread of the main curicat
contml jack receptacles. If perfect arc corditions are
not obtained by normal procedure, try the next higher
or lewer jack seceptacle '\-ech_'c-ns_ and re-cdjust the
fire carrent control to coxpensate. )

3. VWhea opsiating weiders in perallel, ALWAYS haveboth
ends of the connecting cobles plugged into IDENTICAL
jack reczptacles of each welder. If an amperage cos-
nection chenge is made on oae welder, immediztely
"change the othar end of the connecting cable to the like
jack receptacle of the s2coad \"":lder

4. If- welding curreat canncl be satlis
noor electrical contact is indical er‘. Check welc:

«

cable connections at welder, ground clamp and clafp -

AC

—MAIN CURREHT —— .
_MEGATIVE
JACK

AMPERAGE

JATKS
- '._/ _\_\\\\ ‘

1~ FINE CURRENT
e | couTRoL
[ e N EUECTRIC START)
: ' 'ﬁ MODELS ONLY
(f-jIlcnxnon SYATCH
I CHARGE RATE
s O SWITCH
“TTSTART SWITCH

actornily aquﬂew




)
‘.;iz:.—.r.e«?ti:..uns' ot the woik, Chock of Lde holder con-
‘asciions also. A paor cosncction at any of these points
will alfect weiding current,
ACGUTPUT )
Wove speed coatrol lever to POWER (1800-rpm on 60-evele
models or 150%-rpm on 52-cycle models) position. This cuts
the weld; ng cuireat control off and sepplies 120- (or 240)

wlt curreat to the oulput receptacles. Limit ac loads to not

)

more’ than 3500-walis, 60-cycle or 2330-watts, 50- cvcle.

KICRO S":’dTG’i
The cngine speed control lever contrds micro switch opera
tion. If the micro swilch becomes stuck or inoperative, welder

operation is vitally affected. Refer to viring dzgtam.

1. If micro switch dc contacts-remain close
YWELD position,
no-lead increases {rom a normal 60-volts (approximate)

when speed

control lever is -at welder voltage at

-to 80-volts. ‘At heavy welding 'load, speed will drop

excessively - and  welder will appear to lack bower.

2. I micro switch de contacts remain open when speed
wntrol lever is at POWER position, ac voltage will be
low with similarily low power performance. '

3. If

lever-at POWER position,

ac contacts {ail to close with roed
there will be no available

micro  swiich
&c oulput.
4. If micro switch ac contacts remain closed with- speed

onatrol lever at WELD position, ac output voltage will
be excessively high, and eny ac load left connectad

vill be damaged.

HI-LO B_ATTER‘( CiiARGE SuiTCH
Yhen the welder is used infrequently,
switch . at

keep Hi-Lo toggle
its’ Hi position, which provides aopr-ox_ifnalely
a 2-ampere charge rate. The Lo position provides approxi-
1-1/4-5: mpe
cient for normal operation.

rately' a re charge rate, which is usually suffi-

STOPPING
Before stopping, put eagine sp
POWER position and allow welder
for at least 30-sewinds.

ced control lever at its’
ren at the lower speed
If engine speed control lever is

left al WELD positicn when sfopping, next starting may be
di fﬁcult

To stop a MANUAL START unit, pross STOP button (located
on engine hlower housing) firmly until engine has come lo a
a complete stop. If STOP butlon is released too soon, engme
will pick up speed dgein and continue to un. .

To stop an ELECTRIC START unit, snap IGNITION SWITCH
(located on coatrol panel) toits” OFF pomtlon.

EXERQSE .
Infrequent use results in hard sterting. Operate welder one
30-iminute each weok. Run Iur:ser if battery (Electric Start

.IIIOdLIS) needs char yng

l
®
-

.. - @ .%al
BREAK-I PROCEDNRE .

No matter how carefully engine parts are razrelactured of
expertly ass

ul

embled, there are always micioscopic variations

in [it between metal parts such as pistons, rings, main akd -

conaecting rod bearings.

Sreak-in or ideal fitting of all internel moving metal parls
can, best te achieved by maintaining proper cooling and .
curtect lubricaiion during the running-in period.
cin take as tittle as ten operating hours or it may take many
hundreds of hours.

Drezh-in

Exteaded pericds of very heavy engine
leading (abeve rsted horszpovier or electrical output) during
this initial service pericd can cause severe oyl linder scormg
or bearing galling. On the oiher hand exteaded pericds of
very light loadi.ng during initial biosk-in may cause cylinder
wall glazing and 'or poor piston ring sezting. Erg gine garts
damage can also be cavsed by using the
viscesity oil and high engine opzia
break-in. )

virong type and |
ting temperatures during

All ergines use more oil than normal during the [irst hours
of operation. As internal rmoving pants aie run-in by con-
ually deciease
the rate of corsumption is stabilized. It is -extremely
rare that oil cossumption d:ops to zero.

trolled cperation, oil comsumption should grad
until-
All engines uvse
sume oil even when in perfect condition and properly broken-

_in. Oil cossuinption varies scco:ding to engine design,

type of oil, .oil
operating temgpera-

engine (piston) speed, size

viscesity, length of operating periods,

of ergine,
tures, erpine loading, etc. As engine ogeration is continue

clearapce between moving parls incroese slightly due lo
normal wear of piston rings, cylinder walls,
oil seals, etc. These cleara

valve guices,
ances increase until o1l coasump-
tion is excessive and engine parts have to te replzced
and/or refitted. This usvally takes thousarnds of hours.

Zach engine is rua-in at the factory for a mizimum of -three
hours. This is not enough running time to completely break-
in the ‘engine. Proper completion of the
up to the customer.

break-in perod is

During Lrezk-jn check oil level at least cvery eight.(8)
opcraticnal hours. Add oil if the level is at Jow on Lhe dip-
stick. Never over-fill. This imay cause oil to feam and enter
the brezther system. A

rain the initial oil fill after 50bours of o,.;cra(run while the
enfine is hot,

Conlrclled break-in with conmstmt use of proper oil from
a reputable supplier and a conscientiously 2pplied main-
terance program will” help assure sstisfactory service for
thousands of hours from your welder. '

QUT-0OF-SERYICE PROTECTION
Frotect a plant that is to be out-of-service for more than
30 ée
1. Run welder until thoroughly warm..
2. Turn off fuel supply and run uatil'welder steps.

ys as {ollows:



©

3. Drain oil from cil hase u@still“xa;m Refill and
atach 3 wazning tog stating oil viscosity uded. o

4. Rermove.esch spark plug. Pour 1ez. (two t.~blupwns\
of rust iakibitor for SAE 230 oil) into each cylinder.
Crank éngine ‘slewly (by hand) several times. Iestall

spark plugs. .
S. Service air clc:n@r

o
O

Jean govemor 11..\ ze aad protect by wrazping with
a clean cioth! i

7. Pleg
dirt, bugs, ete.

8. Wipe genciator brishes, slip rings, etc.
Jubricant or preszrvalive.

9.

exhaust cuilel to pievent entance of roisture,

Do not apply

ipe entire uait. Coat rusteble parts with a light film
of gease ot oil. - : '
"IN, Providz a suitable cover for the entire unit.
1T 1t bat Ctety ‘is used, disceanect and follow standard

atlery storege procedwre

CHIGK TELPERATURES

1. See that nolhing obstructs air (low to-znd-from_ the’
welder. '

2.. Keep cooling fins clean. ~ Air housing “sheuld be
) yro"'rl\' irstalled and usdenaged.

3. .\cep ignition timing pe operly ?Jy'slgd

LOWTEMPERATURES

1. bse correct SAE No. oil for temperature conditions.

Change nly when exgine is warm:

If &n vnoxpoted
temperature Qrap causes an emer gency, move thr selder
to a warm localion or apply héat externally

flows fzeecly.

el ool

Use fresh (not premivm) posoline.
‘moisture condensaticn.

Prolect @ gainet
: Bzlow OPF zdjust carbuncier
main jot for slightly richer feel mixture.

w

» . -
heep ignition system clean, properly zdicated, sal

baticries in a well charged condition.
ﬁ_

4. Par 1l.y restrict cool zir flow but use cue t¢ zve:d
over- L mng.

DUST AND DIRT o
1. Keep 'v\"e‘.der clean. Keep ccblingfi(ns free oi dirt, ete.
2. Szrvice air clezner as [icqeently as necessary, o
3. Chzange cranlcase oil every <f\'0""'adng bous.
4. Keep oil and gasoline in dusl-tizht contain RIL o -
S. Kesp governor lxm'ag: ciean. '
6. .-kn genziator brestes, ship rings, and commutatyr

BICH AL TUDE

For operation at altitudes of 2509- f;et aove sgea level

ciose carburetor jet adjestment <»hg‘.tly to maintain. propef

" air-to-fuel ratio (refer lo the 4djustments Scction). Yaximum

power will be reduced a'\pron“”—‘ely 4% for cach 1000-fzet -
after the first 1600- fcet thus at an alti‘ud=
of 5393-feet, the welder v will deliver appoximstely ‘6(}0.

with proper carbu

alove sea jevel,

retor adjustmant.



ADJUSTISEUTS

GIHERAL

‘Satisfactory welder' pesfornance is largely dependent upon
correct é-:}justmenls. However, cdjustneats caanot fully com-
pansate for low engine power due to wear, etc If trouble
davelops, fol.Io.w an orderly procedure to detersine the cause
tzfore making aay sdjustment. Refer to the Troubleshooting
section  for Lelpin chocking causes of troudles which may

SoCcur.

CCARBUR ETOR ADJUSTHENT
Gesoline:  The catburetor has an adjustable idling jet.
Refer to Fig. 3-1. It:is simplz in construction and nor'"aily
require’s litle attentidn other than a periodic cleaning. Make
the adjustment « vhile the engine is ruaring at norizal o ;3.\

ing temperature and no-load.

“Vhen .adjusting tie idle jet nzedle, turn the idle adjusting
nezdie in untl the enpine losss spesd. Then tum it out.uati
ergine runs smoothly. A huating condition at no-load can

sometimes be corrected by an idle adjustiment.

The unit may be adjusted for maximum power by turning the
mein adjusting needie (early models oaly) out about two full

.terns. Then turn it slowly in until the engzine begins to lose

power and speed. Thon turn it out very siowly uatil the en-
gine runs smoothly at full power and speed.

If the engine dovﬂops a hunting condition (alternate increase
and decrease of cagine speed) try correcting by opening the
mzin sdjusting neede-(carly inodels only) a litde more. Do
not open more than 1/2-wum levond the maximum point of
power. If this does nol correct the condition, felow thz in-

“structions for regulating the szasilivity of the govemor

tnder Governor Adjusiuent.

sid Yiiidrewsl Fuel: The carhuretor hes riain uﬁd_

PG Lisid Vi
idle fuel adjusiments. ‘The main adivsiment affects oper
tion at a light or no-toad condition. UnZer remial circum-
stances, fattory carburdtor adjustmonts <k cald not be Jis-

vibad, Diffzrences in sltitude or fual (BTU miing) will re-

Gitire a carbarator re-adjustment.

Allow the engine to thomughly wamm up. Adjust the idle
adju'tment (Fig..3-2) -with no lcad connecled. Slowly tum
he idle adjustment out until the eagine loses woead Then

.

tum (he needled m until speed ratumms to normal.

Adjust the main [uel adjustment with a full-toad connected.

ent (Fig. 3-2) in untl the specd diops

below normal. Then tuin the nesdie cut until eagine spzed
o t

Turn the main adjusim

teturns to nc
assured nless the governor is also properly adjusted..

THROTTLE STOP SCREW

Set the throttle stop screw, on ‘the throttle shaft fever, to

clear the manifold surface by 1/32”7 when the congine is
zrating at 1803-rpm and with no electrical load coanectled

(see Fig. 3-3). ‘

he governor function is to kesp engine spoed nzacly con-
tand, regardless of the lead it must camy, .'\o.'_?ainﬁl elding.
speed' is 2390-rpm. When-the engine spoad control leveris
at- the POVER" "OalUU’l for ac omput cagine spged is ap-

ASOLINE IDLE
-~”—ADJUS|I ENT

GASOLINE MAIN
ADJUSTHENT

"E arly models only

FiG. 3-1

(!
GAS MAIN
"“ADJUSTHENT

-~ GAS 1DLE
CJUSTHMENT




"

.'START(NLL FOSITION - . o IDLING POSITION '

_ THROTTLE
STOP SCREW

i s :
— ['7’@ CLTHROTTLE - : ;7-
. ;})— 7 \_SWCP B30OSS S -;,i""”ro_ip.__‘;.x\_:fﬂ*;@_ .

THAOTT LE~ ' ’ " SET THIS DISTAHCE

W ... PLATE ‘ AT 1/32" WWHEN PLAXT IS
o ‘ RUNHING AT NO LOAD
FIG. 3-3 .
proximately, 1820 (6C-cycle) of 1503-rpm (50-¢ycle) depend arm.. This linkage synchronizes (he goverror &m
ing on the particular enit. . tra»el with the caiburetor thiottle. If the on cinel factyry
] zdjustisent has been Zister b2d, adjust the leagth o
Bufore maki ng any governor adjustinent, see that the car- that with the engine stopped 2nd teasion on the goveimor
Surctor s first properly adjusted. Piovide an accurate : spring, the. carburetor throltle le.gr s|op ojection is
iastrument (tachometer) for checking cngine speed. Be sure ‘just touching the boltom surface of the catburetor quy,
iGer is thoroughly warmed up. ' . then turn the governor ball joint (3) approwimately tio
- . more  complete turns to shorton the liekone (AL Now,
I, k cthe leagth of (he linkaze (A) which cornects tgaten the iock aut. (Sce Fig. 3-9).
ctafen the povernor arm and the carburetlor throttle” 2. Set engine speed control lever (C\ at the PO..ER posi-
i R ] ' ‘CARSURETOR
s THROTTLE PLATE \\
DISTANCE o l‘/ERhOR
Dr:TERhl.. £s l CG;OEVPEA:-ELOERT INKAGE
v . SPRIN 2 ACK
SERSITIVITY ' S ! ©) GOVERMOR SPRING N
A C | | .
i N ,l et / GOVERKOR (07:,—
1 MORE : BALL JOINT (@—'>
bsen SITIVE ! : A"
| ! .
1. |
b LESS
' SEhSI.IVE )
GOVERMOR
ARM
SPRING ADJUSTI lG

. STUD -

ADJUSTING. PLATE
CLAMP KUTS -

e

3
5
f
W
.-~‘—-
fira ‘ LEVER ERACKET NOTCH (E) / ;
. (= C
. , ADJUSTING | I ./\ 7y __J1EVER30sS- @
PLATE - O ! _'___,\/I_ LEVER BRACK&:T@




Aﬁod'.‘-x:;, “wkere the lever Loss (DY vng
(EY sn -tHe laver brocket (L),

Adjust
aparoximately m-»f)-r,)m (1530-rpm on 30-cycle rmodds)

sotch

with the

Loy

_spring tensivn to produce eagine speed of

“the

at nc-load. Spring tensicen is adjusted by loosening the

lock auts (F) andturning the in
d ( H)
operation.

r nut on spring ad )ust-

ing st This will dzterriiae ,r_--nsme spezd. for ac

1]
WELD position.
wtely 270%rom ot no-

4. Pull cngine speed control lzver to the
A should Giea be ap;roim
load. . .,s; 2d is not approximalely 2702.pm,

futs (G) holding the adjusing piate (H), and

::.e ¢esired

The speed s
toosen
the two @
slide
speed. r\-b;ui: 2 nuts.

the olate ¢ither in o out to gain

'5. Check engine saced while walding ut meximum current,

Frgine spcad at full welding load should be wpproa-

0N

mately 200-rpm lowwer (2bout 2500- prr.'\ than nc-toad

speed. I speed crop is excessive, move the gove.nor

snpang (J) in (tewerds the governor aim) one or more
notches on the spring brachet (K) uatil ¢peed drop is
zpproximately QOO-I_pm. This will reguire a new sgeed
adjustmant, repeating steps 2, 3, and- 4.

far, the engine will “‘hunt”’
d). If hunting

drop is reduced to 200-rpm, try

If thes
(aiternately

'ngis moved in l

increase and decre;se spee
dP.»nops befure speed. d
correcting by cariching thé carburetor adjustment
slightly: . Do

nezdle.out mere than 1/2-turn (caly

not turn the carburelor main adjustment
imodels only) past

i

its’ original full-power sz I“g

PLplacn bumed or faulty points. If only slightly burnad,

dress sirooth with file or {ine stone.
I3 xLon breaketr points (Fig. 3-5) must be correctly gapped
(.020""}. Crank cncine to fully opzn brezker points (1/4-turn

- aiter (op:ccnter). Locsen and_move stalionary centact to

cotrect he gzp.at full point separation. Secure points and
. k
'

check gzp

with thickness gauge.

CR 1TDELS WITH 8
FACIHG FEAR OF ENGINE'

e LOYANCE §PAR
SREAKER AR PIVOT ] c(i AX
SHALFT EVERY 1750 VETARD S

CPERATING HOURS. (-———:

T PLACE A QROP QF
LIGHT QIL OH

AT

TLO3STH TH
10 A’))J)T

F16. 35

Immon points should brezk ‘coatact just when the tining
mark alighs with the [lywheel timing matk. Final Uming is

cotrected by properly shifting the breaker point box on its
mounting ond using a Uming light. If specified timing cannot -
be obtained by shifting the box pesition, check tu besure

‘timing marks on gears aie aligned. Timing procedures appeat

in Igaition System Section.
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CRANKCASE OIL _

‘0il - capacty (4-quarts). Eill to full mark on oil indirator.
" Use gprod quslity ~delé'rgent 'Io'il classified for service S or
DS DS, Do not use service DS oil at @ny time. Use single
“\'is(‘usit_\' oil; ‘oil consumf)li-on is usually higher with multi-
viscosity all weather oil, Use proper SAE nuinber of oil for

sexpoded  temperature conditions.. Do not mix brands or.

grodes. Fxtremcly dusty or low to ""N'.’l’dtUl'C cowdmons re-
yuize o1l change at 50 hrs, ‘

CAP £HD OIL _
LEVEL INDICATOR~Y -

KEEP OIL =

AT THIS LEVEL__ _ __ _ LI

NEVER CPERATE '

ENGINE WITH OIL
“BELCW THIS -LEVELL_... S S

LBOVE'S0°F  SAE 50 ALWAYS REPLACE
30°F TO 90°F  SAE 30 CAP TIGHTLY, OR’
. 0°F TO 30°F SAZ 10437+ | | OIL LEAKAGE MAY
‘BELOW O0°F SAE S - - OCCUR.

(SAE SW-20 if 5W
is not available)

COYERMOR LI LUCAGE

Oy

SHIFT SLEEVE

JOINT

CL-’N 3ALL

SPARK PLUG GAP
0.025" GASOLINE
0.018"" GAS FUEL

BREATH
TUEBE

BEREATHER TUB
RUBBER CAP-

eR | ~
—__'.J“ . .
AB72

AIR
" CLEANER

PR By

S

AIR CLEAMNER

CLAMP SCREWS
'// CARBURETOR

/ BREATHER

BREATHER TUBE

i
!
i
i
i
i




< MAIMTEMANCE SCHETULE . b
Use this fac'ory i:commuended maintenance schedule (based
on [avorabie operating cznditicns) to serve a2s 2 guide to get
long end cfficiest welder life. Neglecting routine mainte-
nance cdn~resul( in leilure or pemmanent damage to the
: 0’5:1/\"0’2 DAIRKTEUAHCE SCHEDULE
MATMTEN WHCE OPEZRATIONAL HOURS
PTEMS 3 50 i00 [200
:ru's:‘éc:"\'-efder
Check Fuel . X
“x
x1
x |
X
x |
Ureck Bajtery
x|

Raplace Qii Fiiter

« | - Perform nwre

wften n extivmely

cdusty conditions.
y

*Remove air {iiter curifidg2 and shake out. accumuiated dirt.
eévery 500 hours.

Do =not [astall new cartlndge

wash.

- For any abnormaiities in operation, unuscal noises from

vnpine or gensrator, loss of power,
’ !

. .
contact your dea.er.

tor @nd (uel

cverheating,

etc.,

filter (strainer) bowls of any ace
. Clean filter screen tho: OLonly Assemble

@ ' "":.h

.

welder. Maintenace is dividad into two categodes: (1)

ance — pc-r(oz ed by the opzrator and ()

ed by quehﬁed service

operator marnte:
critical r-az.lun rce ;?rbn

ael.’
CRITICAL ).‘.’-\INTC‘iAl Ce sCi iFDULE
MAINTEANRCE OKE:P.A'HOEJ:\L HD'L_,'P.S
ITEMS . : 203 soo] toa-){sooo
Chezk Breaker Paints ) x
Clean Commuiator and ' .
Collecior Rings x|
Chreck B_n:'s_r-:s - x2:) o).
Aemave Carton S LLeand v3
“Check Vaiwe Clearance x
Clean Carduretor - x
Ciean Ganerator | . x
Remove & (lean Qi) tase ' . x
Grind Valves (If required)
General Overhaul (If recuired) : X

x1 - Perform more ofien in extremely dusty conainoas., .
x2 - R“n!ace brushes when wom to 5/8'" or less.
x3 - The frequency of necessary carbon or lead d’*pOSll re-
moval will vary with operating conditions. Frequent
short op-r:br‘g periods, consistently cool ¢peratlinn, use
of hxg‘x‘ y leaded gascoline, etc. are some causes of. more
rapid formations of combustion’ deposits, Remove de-
-pésils as cxparience indicates the recessity. Always

install new gaskets.

pOL T TCRCJES
BOLT TORQE FT-LB
A C Spark 2530

C'_.'hr.o.c:r Heads 22-31

0il Base Nounting 43-48 -
CLEARANCES

Spamk Plug Gop Gasaline - 0. 025"
Gas - 0.018" .

TAP"ET) C ey Exhoust) 0.0157 to 0.0177

».)

ap  0.020

lgnition Brecker Point ~

[GNITION TIMING

Prior to Spec H 259BTC

Begin Spec H S
Running 25°BTC
Stopped or Cranking 508TC

Begin Spec L 20°BTC

MR A B e

N\

|
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FOSSIBLE CAUSE

TROUBLE

REMEDY

SHOOTING

POSSISLE CAUSE - .- Re,rpy

CHGINE CRAINKS TOO STIFFLY

Too heavyoil in crankcase.

©"Drain. Refill with lighter 6il.

ENGI.HE’ CRANKS TOO SLOWwWLY
(Electric Start Modeals)

Discharged or defective
batiery.

Loose connections.

Corroded tattery terminals.

“Brushes wom excessively

‘mENing poor contact,

'Short circuit in generator
or load cirauit.

ENGINE

Fngine Siezed.

Defective starting circuit.
' g

- Defective switch.

Recharge or replace.

1~
Tighten.

Clean. Replzce
necessary.

cables. if

Replace . b and/or
mu

ushes
clean commuta

T
talor,

Repait’ ‘or replace parts
necessary: Disconnect load.

WILL MOT CRANK

_Disassemble and repair.

Repair or replace as neces-

Szry.

Replace.

ENGINE WILL OT START WHEN CRARKED

Faulty ignition. Breaker

point plunger sticking. ~ -

Lack of fuel or faulty
carburetion.

Cloggcd fuel filter.

Cylinders flooded.

Poor fuel. '

Puor corpressicn,

Fuel vapor lock.

Clean, adjust, or replace

- breaker points, spark plugs,

condenser,
Tine ignition.

plunger, étc.

¢an, adjust or replace parts

Fill tank. Cleck fuel system.
te ,
necessary,

Clean
" Sround spark pleg czbles.

Crank engine with spark plugs
removed.

Refill with good fuel.

Tighten spatk plegs and cyl-
inder hzads. If sull ast cor-
rected, rrind valves and re-
place. piston rings if neoces-

sary.

Always cpzrate at 1820-rpm
tefore stopping.

Poor brush contact.

"Open circait, short cir

- Operation of welder for loag, Dooa0r raa et by deogp

position.

Retarded ignition

B e L T T )

EHGIMNE AUNS 3UT VOLTAGE
. DOES HET BU'LD UF

Seethat brushen ceat vel! on
cweinputarar snd wlincus
rings, urofren abebler, e
nat’oworn shadted tun 502
sand Bave pod ap feg teasian,

Rzl " Geae pe " Saegan,

GTUERATOR OVERHELTING

- 1 R
feOCeL 0l T mC U

periods without welding.
' g, oras.aga Dy

Improper trush rig . I T

wLix Horn

[

TENGINE GVERHIATING
Inproper lubricaton, See Low D1 ey o

Provid: aa3 e versliaSue g
ad iimeen,

Déor veatilation.

Kaep Ure erping ey

Dirty or oily cooling
surfaces.

tcing.
Generator overioaded. cfosé

UNSATISZACTCORY ®ELDINC LT A
AMPERAGE POQUITION

Engine lacks power.

&

Poor compression.

Faulty carburetion.

Wicro switch dc contacts
stuck clesed.

Choke partially closed. .

Remove ¢i+hon.’

Carbon in cylinders orin
cartiretor veatur.

Restncted exhaust lines. Clean or increase (h2 1o,



@
POSSISLE CAUSE . REMEDY - POSSIBLECAUSE — ~ RENEDY
' ' ENGINE MISFIRES AT LIGHT LOAD Badly wom bearings. . Replace.
Carbervtoradle jet clogged  Clean, o S!uAd;’o on oil screen. Remove and clean,
or irr-pmp(-riy adjusted. : '
Spark plig gaps o Adjust to correct gop. Budly wom oil pump. .~ Replace.
LG, ' . '
. _ . . .| - Defectve oil pressure Replace.
Intake air teuk, A Tighten manifold and car gage. )
: buretor mounting screws. Re- ’ .
place gaskets if necessary. ) HIGH OIL PRESSURE
- Fauity ignition: Cledn, adjust, or replace 0il o heavy. . Drain, sefill with proper oil.
bieaker points, spark plugs, . 4 .
condenser, etc. , Clogged oil passage. Clean all lines und passages.
Poor compression, Tightea cylinder heads snd Oil relief valve stuck. Remove and clem.
spatk plegs. If stil! not cor- '
“rected, giind valves und ree Defecive ol rrcc\urc - Replace
place piston rings 1f neces- EIEC-
sary. . '
) ENGINE BACKFIRES AT CARBURETOR
ENGINE MISFIRES AT HEAVY LOADS : ' e
. . Lean fuel mixture. - Cleaa carburetor. Adju st jets.
Defective spark plug. Replace. v o :
. Clogged fuel filter. Clean.
Faulty ignition. o Clean, adjust, or replace . : . .
: breaker points, spark plegs Air leak at intake manifold Tighten mounting sciows. Re-
condeaser, etc. Relime joni- or carburetor flange. - place gaskets if necessary.
, . aeig Ve
o . tion. ) ) . ’ N
- ~ 4 Poor fuel. Refill with good, fresh fuel.
Clogged carburetor. - Clean carbdretor. . o o '
. : Spatk advanced teo far. Reset bSreaker oomts or re-
-. Clogged fuel screen. ' Clean. ’ time igaition.
) Defective spark plug - Replace. Intake valve leaking. Reseat or replace.
3 cable.
- . EXCESSIVE OfL CCNSUMPTION, LIGHT BLUE
’ ENGINE MISFIRES AT ALL LOADS . SMOKEY EXHAUST
. . Fouled spark plug. "Clean and adjust or replace. | Poor coympression. Usually Refinish cylinders. Install
] , _ ~due to wom pistors, dngs, oversize pislons and rings.
L ‘Defective or wrong spark - Replace. - : or ¢ lincers. ' ' '
i plugs. ' ) a L
: . 0il too light or diluted. Drain. Refill with proper oil.
: » A R prop
g . Leakirg valves, -~ Sce “Valve Service”’ ' -
. o T ~Too large bearing clear- ~ Rcplace bearings necessary.
f?: Broken valve spring. - Replace. o ance. ' '
4 Defective or improperly _Adjust or replace breaker Teo much oil. _ . D"Z_”-“ excess oil.
‘ -adjusted breaker points. points, : ) . :
§ . . . . ) Crunkcase breather valve Free up disc. Replace - valve |
A Defective ignition wircs. Replace. ‘ sticking. . ) ©if necessary.
<}” LOW OIL PRESSURE Air Teak atoil filler Sce that cap fits tightly und
: S . o } cap gasket. that gasket is in good condi-
] i i : i : : : ' tion. :
3 -0il too light. - Drain, refill with proper oil.
. L . . ' [ M XHAUST, EXCE
A - 0il badly diluted. . Drain, refifl with proper oil. . BLACK. SMOKY E EXCESSIVE
I ) Check Fuel P Diseh : FUEL CCHSUMPTION. FOULING OF SPARK PLUGS
;I Co r"“ kLLR ump Lhep ;“gm VilTH BLACK SOOT. POSSIBLE LACK OF POWER UN-
: or ica epair or replace DER HEAVY LOAD
] pump. _ .
1. 0il too low: - '_ Add oil. ) ‘Fuel mixture too rich. . See  that .CI";O'F.‘L“ opeas prop-
] : : : : erly.  Adjust jets” properly.
A . loz -
Qilrelief valve not seuting. Remove und cleéun,ur repluce. Adjust the (o at level.

AR A S
a
v



g,

"Cliske not fully ppen.

Loose cunnecting rod.

s i

© Low nil supply.

Lowoil pressure. Sce
T

Low oil supply.

Spadk advanced tou far. " Reset

®

POSSIBLE CAUSE ' R.EMEDY POSSIBLE CAUSE : ___REMEDY
'F;_;.Jm. iznition. : Clean, adiust, or replace Spak plugs buraed or Clean. Ir‘smll new plugs. if
’ : bregker points, spark plugs, carboned. ' . necessary. :

condenser, . elc. Retime the
~igniten,

See that choke opens prop-
cely.

Dirty air cleaner. - Clean.

LIGHT POUNCING K.‘*"OCK.

Replace boaring,

.-‘\'dd oil. Change if necessary.
il Sadly diluted.

Drain. Refill with proper oil.

“Low Qil Pressure’ for

ce
emedies,
EMGINE STOPS U‘h.,\PCCTCDLY

Em p*\ fLel tark. ] Reul].

ADc;fo:Live ignition system. Check .izaitdon system. Re-

pair or replace as needad
See that the STOP lead is
not Srou.xded

DULL METALLIC THUD, IF WOT BAD. MAY
DISAPPEAR AFTER FEVW MINUTES CPERATION.IF
SAD, IHNCREASES YITH LOAD
halt bearing. Replace, unless cne of the
next two remedies perman-

Loosn cranks

ently cosrects the trouble. -

" SHARP METALLIC THUD, ESPECIALLY VWHEN
COLD ENGIKNE FIRST STARTED

Add oil. Chaxgeifn=cessary.

Oil badly diluted. Drain. Refill with proger oil.

Chieck fuel pump diaphragm.

FINGING SOUND YHEN ENGINZIS RAFIDLY,
ACCELERATED OR WELLING AT HIGH |
AMPERAGE PCSITICON

Carton in cylinders. Rémove the carton.

bicaker ponnls or re-
tme ignrition.

Yrong spat plugs. Install coirect spark plugs.

Vaives hot. nd)v...,t teppet cicicance,

Fuel stale or low octzne. Use god, fresh fuel.,

‘Lean fuel mixture. ) Clean fuel system. Adjust

carbureior jots'p ly

TAPP (NG SOUND
.\«’a!'ve'clesrmca ton great. nd-ust to 'p-oyer clezrance.
Broken valve s;:-ringi_ InQ’eIl n2w spring.

HOLLOYW CLICHING SOUND WITH COOL “HGINE
"LOAD

Lcose piston.

(=9

If ncise is only slight an
c¢igappears  when  engne
warms ' up, ro immediate
attention needed. Otherwise
replace parts necessary.

NOISY BRUSHES

High mica between bars of

Undercit mica.
o mmutator. :

EXCESSIVE ARCING OF -BRUSHES

Rough commutator or rings. Turn down.
Dirty commutator or rings. Clean.

Brushes not seating Sand to a good seat or re-
properly. ] duce load unti! wom in.

Open circuit in annature. Install a new armatire.

Brush dg out of position. Line up properly.
NO AC OUTPUT AVAILABLE

Wicro switch ac contacts Re -ﬂace micro switch'

stuck open.

AC QGUTPUT WHEN WELDING

Wicro switch ac contacts - Replace micro swiltch.
stuck closed. )

ACOUTPUT VOLTAGE LOW

Mico switch de contacts

Replace micro switch,
stuck open. )



. ness without dunger of sttipping the f reads,

Jinstalled.and vphten accordiaply. Be

.+ T TABLE o@rmqu

-}\\((f 1o the.Trauble 'St outing section. for assistance in
lm .nng and currecling toubles which mi 2y occur. If a
AnilGl Lepair of 0% wrhael bocomes n ccessary, the cngine
shustd be corelellv checked and.nccessary repairs made

S

S

A}:ao CL'EAR@?ces

by -a.competéat lucc-“.’mc ‘iojor gonerator regairs should
be m d by a (onpe'f.nt electricizn. Naintain factory limits
ind clearzaces as shown below, replucing worn parts when

NeCeEsary.

CLEARANCES

Tappets
Valae Stem In Guide - ln..-'nv
Vitve Stei in Guide - Fxhaust
Vaulve Seat Intederence Width
Valve Fuce Argle '
Valve Seat Angle
Valve Intviference Angle
C~.-;'3r-i's-L1ft Main ‘?c"-in-g Cle-'ranc';e'
Aluminum Alloy, Flang.d - Prdor Spec !
Sronze Faced Sepin S'\c C H
Crankshalt Ead Plav
 Camshait Beuring,
Cumghalt End Play )
Rod Be runng (Aluminum Rudi }
Rud Bea ing (Forged Rodd
& Rod Fad Plev {Alurinus, Rodd
Lunm-c(mg Rod Ead Plav TForgd Rod) '
Timing Gear Backlash
Oii Pump Gear Bucklush

Lunnun

°
|| clecrances givea cf roca ?(.";C’u-u(‘.‘ of 70°F.

- Piston to C\hruu Cunformanic Type (Measured at ‘Bottom of Skirt 999 to pln)

Inivrference
Civurance
Pixton Pin in Pision
P:ston Pinin Rod’
" Piston Ring Gup i Cyvlinder

Breeker Point Gup (Full S-purationd
Spark Plug Gup — For Gaseous Fuel
“Spark Plug Gap - For Gasoline Fuel

C.uni\hu“ Muin Bearing Journul - Sud. Size
CranksKaflt Rud Bearing Journul - 5.d Size
. Cy xmdLr Bore - S an‘.ard Size

“TORQUES _‘ .

/\qx‘embl\' turques as given here requine the use of o torque
.u'“nLh These ussembly toiques will wasene groper Ught-

Il a torgque

wrench is not available, vou wili. have to.estimate the degree

of tightness necessun for the stud, nut or scrow buing

curgeful not 1o stap
the threads, .

Tighl(-r) as necded o, prevent them from wurking louse.

Check Tull <tuds, nuts and screws often.

linizum Maxivunm
0.0615"" 0.017"
10,001 - 0.0025"
.0.0025" - 0.04”
1/32" . 3/64"
440
459
19
0.0025" ' LG
0.0025'" ... R3S
.0.0d6"" TR
0.0015""
0.003"". . CL
0.002"" 0.003"
0.0305" 0.002"
0.002™ 0.016"
0.012" 0.032".
0.002" 0.003'"",
-0.002" 0.005" .
0.0305
. 0.0015""
~ Thumb Push Fit
. 0.0001"" ' 0:0006"’
0.010"" $0.023"
0.020"
0.018"
0.025"
1.9595" 2.000"
Le2sst 1.6 %0
3.249% ' 3.250" -
Bolt Torgue FT.-LB.
Cylinder Head Cap Screws 29.31
Rear Bearing Plate Nuts 2025
Connecting Rod Screw - Alumingm Fod 24-26
. Cornecting Rod Solt - Forzed Steel Rod 272
- Flywheel Cup Screw 3+40°
Armature thre Stud and Nut . A550
Other 57167 Cylinder Block Studs aad Nuts 1012

A

o

N
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~See that the {luat 1s not Jamaged.

© GASOLIME - 2 5

~ construction and normally reguires little

r- r"

. CARBURETGR

. Carburvior maintenance should consist of regulur -cleaning,

Some gawolines have a i?"dsvcy'loward farmation of fum de-
posits inside the carbureior which can uscally be wTowd by

“soaking in alcohol or acelone. A fine <oft wire. rmay be used

to clesn jets.

1
l( recessary 1o ren‘l the
tHoat level,

float.  With the ca: buretor - c“atnng inverted and the float

N
resting - llgn(ly against lie needle in ils seat; there should
he 516" (174" with- <t"rafoam plasuc float) clesrance be-
tween lho how!l cover g“r\et and lHe fice end of the float

(xu.\ (mp,u\:(e needle seat), See Fig. 5-1.

The carburetor kas an adjestzble idling jel. It is simple in’
) j g)

attention other than

# periodie cleaning. If 'h(' engine runs unevenaly at half or

{ull lcad due to faulty. f‘c ~aretipn, the main adjusting needle

(carly models arly) ncec‘.\ac;'usting.' Yake the adjustment

while the engine 1s running at normal operating temperature

and with slmost a fulldoad wanected to the engine.

use @ small screwdriver to bend the lip of the ’ \

MAIN ADJUSTHENT

FLOAT LEVEL 11} WRENCH
ADJUSTMENT |

{ | W//

GASKET & ,\% .
DIMEHSION 1S 5/16" (1{ETAL Lok
FLOAT) OR 174" (STYRA- . | [\ [

FOAM PLASTIC FLOAT)

GASOLINE MAIN
ADJUSTHENT

= e e

SYSTE

Tum the main adjusting needle (ezrly modals only) out
tvo fell turas. Then tura it slowly in until the eagine &
to. lese speed. Thea turn it out very s

lowly tatil] the
runs smoothly at fell power and . peed Cailusetor wrench
(42031£9) can be puschace :

aﬁust:‘nnt of the carburztor mhin a-dju._s:_:r'

e engine

from your dealer for eazier
o nesd!
g needle.

-’

‘%nn adju c.m., the idle jet nocdle, the vagine should be

tunning at nonnal cperzting tempersture and without a load
connected. - Tun ‘the idle adjusting necdle in until the
engine lcoses considerable speed. Than turn it out until

the engine runs smoothly, A hunting condition at. no-load

can somelimes be cumectéd by an idle adjustment..
) )]

To adjust the carbusator float lev .?, .,_'xd the fleat near the
shaft a2s needed to obtain the corect level (Fxs S-N.
If engine develeps a hunting condition (#ltermatz increzse
and “decrease of crgine spoed) Ly oorrecting by crening the
more. Do

mum power point,

r2in adjusting nezdle (early models onl)) a little
not cpzn more than 1/2-turn teyend the ma
If this

tivity adjustment should be adjusted.

does not comect the condtion, the governos sensi- -

FUEL PUNP

A diaphragm type fuel pump is vsed: If fzel daes not reach

“the carburetor, check the fuel pump ticfore '.di'smzmlir:vg it.

The pump can be checked by diconnecting the fuel lice at

the carburetor, cranking the engine slowly by hand, and

chsarving whether fuel comes {om the line at the carburelor,

U there'is enough fuel in the lhnk, and the line between the

tank and ihe pump is open but the pump (ails, renair or
Failure of the pump is usvally due to a leaking

a weak or bicken spring,

replace it.
diazhrsgm, v ‘alve or valve pasket,
I & A E

o wear in the drive linkage., I the opersior chosses to
repair the pump rather then install a.new wne, the use of a
recommended.

complele repair kit s

Alwers retumn the beoad priming lever all-l2-wy inwerd o
that the priming lever does nat prevent nonnal pump epersson.

Gasoline diluted oil may indicute a foulty fuel sump.
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and battery ignition engnes. Reler to

I R

IGRITION SYSTEM

HAGHETO STATCR PHSTALLATION

The mugncto stotor assembly is mouated on the gear cover.

The flywheel imust be removed to expose it. Od engines “with--
out spatk advance méchanism, ‘the stator has two pairs of

_mounting holes. The outermost holes give 259 spark advance

mechanism - (welders prior to Spec. H). Conmnect. the sizller -

{ground) woil lcad lo the stator mouating screw. Engines with

spatk advance mechnnism (Beg’ﬁ Spec. H) and engines . with-
out spark advance.(Begin 'Sp,ec. L) have one set of mounting
holes only. Conncct the stator lar",;'er lead to tae brezker box
insulated terminal, which also cuenects to the igaition coil
(welders prior to Spec H) and breaker points. Be sure the

larger dead-is held in place to prevent rubbing on. the fly-

wheel. ) .
The stator coil,"uscd on welders bzginning SpecH, includes
C

s

both the primary and secondary windings. There is no sep-

. arate sutemotive type coil used.

IGRITION CCIL IMSTALLATICN (Prior 2 Srec. H)

Coil connections differ betvween magnsto ignition engines
the illustration which
applivs. Th2 igaition coil is giounded on magacto ignition

engines but not groundzd with baliery ignition.

)

ZUSE OUTSIDE MOUHTING

)HOLES FOR 25°2 SPARK
\o ADV AUCE

ABa9

114 ﬂywhee_l rubs on pole shoa lecosen pcle shoe mounting
screws, tap pole shoe and retighten mounting screws.,

“FIG.6-1

THANG [GHITION (Prisr to Spec. M, Begin Spec L)

lenition timing procedure is the same for manval-start en-
gines with magneto.ignition as for electiic start engines

with 12-volt baitery ignition. -

Spark advante is 25° (Piior to Spec H) or 20° (Ecgin Spec
L) before top ceater. The correct timing is slamped on the
cylinder tlock near the brezker box.

is

MAGHETO
STATOR ASSY.

PRIOR TO
SPEC H

NOTE: CO HOTvUSEilﬂﬂLf COIL TESTER;
. USE 6-VOLT TESTER ’
HIGH TEHSION LA SPARK - '

SPARK
PLUG.

HIGH TERSION

MAGHETO
CaIL ASSY.

BRE&LKER
MECHANISH -

P atg s o NP "'
:.o/ : .’JJ

STYCP

EUTTON"
Y

HIGH TEHSION -

" LEAD* : -

SEGIN
SPEC. H

FIG. 6-2

-

./
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.. Remeove the cover lrom the ! o1 bex, If the tmung test prod 2 brealer box terminal (to whick “he “eud

- 15 veny far off, uttzin an Penmxinate setting by | to the coi (orhcted\, and touch the other tess ook
Inosening the mounting sciews .,nd shifting the brecker to a good growsd on the engine. Turn the crarhsiiad
box (and spacer if used) to align the witlness marks on against rolation (backwurdsYy until the points c¢lee.

. the cylinder block and treaker box (or spacer). Then slowly turn the cranhehaft with rotation.  The

. Crank the engine over slowly by hand in the direction lamp should 2o out just as the paiats break.
of crartskalt rotation unlil the witness mark on the 6. Pw.;r.s(all the breaker box cover.
fywheel dnd the TC mark on the gear cover are exactly TIUNG IGHITICH (Bacin Spac M, Prict to Spec L)
in line (Fig. 6-3). ' The correct timing (3° stopped or idle spepd - 249 runaiag

3 ianition brezker point gap width to 020 , :
Adjust the ignition brezker point gap width to.020" at et 1,100 rpm or over)-is stamged on the ciznkcase near e

full weparation.

. . biezker box. If the bieaker points separate when the tim:u
Turn the fiywheel to the left, against crarnkshaft . _ L viessery i en lae -8
: . . L o maws - align {engine stopped) timing is correct. Timing.
rotation, witil the timing mark is about two inches past o 4 vsi ) live ( i Linh .
- c . 2d)ustad using an aztomctive ty-2 tirding lisht with s=rezine
the 230 mark on the gear cover = yes Liwing frgat Al

‘ i ) running is peeferied
Tuwn the {lywheel siowly to (he right and note whether WNg 1S preter

T . iving Merks on Flvwt Al
the ignition points just separate when the mark on the Tiiag Merks en Flywaeel: Align the correct t”’”‘" mark op

fivwheel aligns with the correct degrce mark (199 or

the’ f‘)u. cel with the TC mark on the gear cover.
259 on the gear cover. U the marks align as the ' :
Tining Heeks on Goer Cover: Alija.the C;::rm( timing ma:k

poiits bresk, timing is correct. If they do not, locsen
on the gear cover with the TChirark on the flywheel.

the btreakrer box mounting screws zi'v* shift the whole

-Lreaker box assembly slightly toward the #1- cylinder

e e oo B R
to retard the timing (pomls breaking too soon), or shilt Timing Merks on Both Gear Cover ead Flywheel: Align either

. . the TC flywheel mark with the correct timing mark on the
it slightly away from the #1- cylinder to zdvance the yuhe e
gcar cover or the coriect timing maik on the flywhesl with
the TC mark on the pear cover. :

NOTE: Use only one TC mark and oae sat of timing marks.

timing (points not breezking soon enough). . Tighten
e breaker box mounting screws securely after making
an adjustment (Fig. 6-3)

To accuwztely check the time at which the spark occurs, SPANK ADYAHCE VECIAKISY (Becin Spec H, Prior to
an automotive type timing light may be used when the Spec L), The spark zdvance mechanism, located on the rear
engire is reaning. - - end-of the camshaft, is cporated by centrifugal force. Ao dnae

To acc{::eloh' check the time at which the spark occurs ginre speed is increased, weights push the cam, advanciag
when aol runaing the engine, connect a centinuity test the spark, or release the cam, retarding the spark as engiae”
lamp set across the ignition breaker points. Touch one speed i's decrensed.

—

b B

. FOR MODZLS WITH SASAKER BOX OLD STYLE NEW STYLE
PLACE A CR0OP OF FACING AZAR OF CNGIKE ’ .
LIGHT OlL. ON <~ RETARD $? ARK

SPREAKERARM PIVOT ADV AL R
SMAFT EYERY 1190 ANCE SPARK

CRERATING HOUZS. (__-;--_ B EEIN L LA 5 cancovern |
S : i ' e N\ AN

7

SET SREAKER POINT

GAP YIDTH AT 0.020" —
LOOSEN THE STRIWS —
T0 ££JUST POSITICN OF \

ERLEAKER 80X i

‘ e FLYWHEEL

REFERENCE e 1GHITION o

: TitiNG i

*Erngines with brecker box ] HARKS i

- cover facing toward front . } 3
(flywheel end) of engine, AT ¢ N

to advance or retard spark, ‘? 5 \\'
reverse direction of move- :i.Q' N

S

mant, - 1 e

: \ MARK ON FLYWHEEL
Engines beoginning Soec. H,

.pridr to Soee. L. timin;r; is
co {cranking) ~nd 24°
(rgnnir._g) BTC.




pea

T the spack advance meckanism should b

e drty or gum-

my. causing the mechadism to stick closid (retarded), the

enygyae will “Tack power. If the mechanism sticks open (ad-

vanied), the engide would possibly kick-back on cracking.
The spark advance mechonism can be renched for cicaning.

by either reinovieg the cup shaped cover in crankcase rear
camshalt vpening (exposing the mechanism) or by removing
camshaft (rom cazine. Do not indent the cup shaped cover as
it will interfere with the weight-mechanism. To check the

vperation of the spark advance mechanism, lollow  these

thcse steps:

1. Counnect a timing light (éither plug).
2. Start the engine and run it.at 1400 to 1600-rpm.

20

3. While ﬁ'uluﬁing@ timing marks with the tiring bight,

elow the eng ne to below 800-rpm. I the TC mark e the

[tywheel disappears and then re-appears when the cn-’

gine is brought back to speed, the spark advance e ch-
"anism is operating p:éperly. ' )

4. If the spark advance mechanism docs not react as out
linad in siep 3, remove, clzan and/or replace as nee

essary.

TESTHAG IGHITION CSIL 4
A G.volt tester must bz used to test the igaition coil. To
cvoid burning out the cail, do not use a 12-volt tester cad.

¢o not lecve coil en tesiarever 15 or 23-minutes.

Y

)

S
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£291 VLT QR
VALY E ST

Properiy suuléd valves are ensential to good cngine perfoim-
ance. The uluminum cylizder head s removable for valve
servicing, Dy nol use u pry to'locsen the cylinder head, ran
sharply on the cage with o solt fuced kammer, taking care
not to biezk any cooling fins. A Coaventional type valve

spring lifter oy be used when removing the valve wpring

locks, which sre of the sphit type. Clean ull vrion deposits

Trom the ¢y linder Read, pision tep, valves, gudes, cte. Ifa

valve face .is burnad or wurped, or the stem wern, instasll a

new valve.

Worn wvalve stem guides may be replaced from inside the
valve chamber. Valve locks ore the split, tapered type, the
smullzr diameter of which must face toward the valve head.
Tapf;éls wre also repleceabiv frum the valve chamber, after

first removing the valve ussemblies,

‘The valve face angle is 44°.

. The valve seat angle is 45°
This 19 intetference angle resclls in a shamp seating surface

between the valve and. the top of the valve seat. "The inter-
(erence angle method  of grinding valves minimizes face

deposits and lengthens valve life.

The valves should not be hand lepped, if.at all avoidable,

since the sharprcontact muy be destroyed. This is espectally’
important whete hard alloy faced valves and seats are used.
Valve [aces should be finished in a machine to 440, Valve
seats should be ground with a 43° stone, zad the width of
the seat band should be 1732 10 3.64 of'eﬁ inch wide. Grind
only enough to assure proper seating.

Remove all grinding dust from engine parts and install each
valve in its projer location.. Check each valve for a tight

HOTE USE A STANDARD :
CAUTCHOTIVE TYPE W&
TO ADJUSYT THE TAPPETS.

o

) 1 o

. L
VALYE SEAT',
nsse_m;ﬁﬁ'

BOTE '~ SEE VALYE. TAPFET .

14CH CLEARANRCES IN TEXT
;1 PERSNY

L}//;Lve ROTATOR

! -

VALYE SPRIMG

VALVE GUIDE

" VALVE ADJUSTING
schEw

VALVE
$ASHER LOCK

VALVE —i . ]///

IHTAKE AND EXHAUST
VALVES  0.015" to 0.017""

21

FIG. 7-1
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sl using G i pressuie e testing (of If 2uch u'tool

e not available, moke pencil marks at intervals across the

vahve Twee and ebserve if the marks reb off vniformly when

the valve is rotaled part of a tuin against the seat, -

.‘Lig"n'.ly oil the valve stems and essemble all parts removed.

Adiust the valve clesrance.

LI .
The positive type valve rolocaps seive to proleng valve
Tife and.nced lor valve service. When functioning properly,
the valve is rotated a {raction of a turn cach time it opens..

While- at open pesition, the valve can be rotated freely but in '

oaly one direction. If-rolocaps are fauity, instxil new roto-

caps.

TAPPET ADJUSTMENT - o
These " plants are equipped. with 'adqulable .téppe(s. To

make a valve adjustment, remove the valve covers.

et
[\

Crank the
“engine Cver slowly by hand until the felt hang ip:bkc valve,

n?

Jwhien Lacing the flywhee

)“‘4: turn entil the mark oa the flywkeel uad the TC rark on

the gear cover aie in lice. This shuuld place the left hand
piston at the top -of its -compression stroke, the position |
must be in to get proper valve adjustment for the left hand
c)'iinddr..”'Clearances are shown ia the Tuble of Clesrances.
For ecach valve) the thinner gege {minimum) ‘shouid
{reely between the valve stem wnd velve toppet’ but the
thicker guge (maximum) should rot. Refer to the iflustiation,
Fig. 7-1. ‘

To correet the valve clezrance, siinply tl}fn the acjusting
screw as necced (0 cbizin the right cleurance. The scrowis
seli-locking and will stay whare set. :

To adjust the valvés on the right heed cyliader, crunl the
cngine over one complete revolution and again line up the
murk on the flywheel and the TC murk on the gear. cover,
Then follow the wdjustment piven for the valtes of the Left

hurd cylinder.

ens sad clones, Continue about

~aSsS.

N
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‘slout two lurms. Use a screwdriver behind L

) EHGHIE ASSEMALY

FLYYWHEEL

To remove ﬂ)u..cgl tumn flywheel mounting screw outwerd
flywheel to
tzke vp the cranksheft.ead play. Strike a sherp endwise blow
' coft faced ha

A suitaSle puller (~ith claws or with btolts

on the hezd of the cap screw with a heavy
mer to loosen.
to agice with {lywheel) is recommended to-pull the flywheel.
Do not diop the flywheel.
Alvays vse a steel key {or mounting th2

A Sioken fin will de

stroy the
{1y wheel,
A vmagwelo fiywheel which has lost its’ magnetism can be
remagnetized. The spark should jump a 3/16!" gap with ease
as tesled by holding the spark plug wire away from a clean
metal part of the engine while cranking.

GEAR COVE .
After remaving mouating screws,

balance.

;af) gear cover gzntly with
a saft faced hammer lo'loosen it .

Wwhene m:lullx'-g the gear. cover, make sure that the pin in “the
gear cover engages the metal lined (smooth) hole in the
governae cup. Tura the goieraor cup so that the metal lined
The srooth side of
the povernor ycke must ride against the governor cupl- Turn
the governor arm and shaft clockw ise as far as possible and

hole is at the three o'clock pesition.

Lold in this position ustil the gear cover is installed flush
against the crankcase. Be careful nol to damage the gear
cover oil s=al. Adjust roll (stop) pin to protrude 3/4" from
the covers mounting surface (Fxg 8-1).

GOVERROR CUP -

With gear ccver iemoved, the governor cup can be teken off

after removing the srap ring from the camshalt ceater pin.

RO |

WHEN  GOVIhLOGK L.__
IS PRCOPERLY
ASSENSLED THE
DHAEUZICH SHewH
Ol DRAWING VILL
BE AS IKDICATIED

AT
I'd

{“— ~ _.;:-"_,-_.l
GOVERNOR CuP ;{li;, -/
' VAR CarsiarT

GOV EaN0R _._.:f'
FLYBALL

Replace aay fiyball which is grooved o1 hee s f) it <—ut
ball spacer if its’ arms are worn or otheivisy de .:g_ul; i
the governor cup if the race surface is grazved r rouygn, The
governor cup must be a froe spinving fiv.on the oome=alt
cent'e:‘ pin,but without any excessive play.

When installing the governor cup, tilt exgine e timig

gears are up, pat the flybslls in plecefequally spacedy; wad
stall the cup aad saap ring on the center pir.

The camshaft center pin extends oul 3% from Lhe 2nd of

~the camshaft. This distaace provides @ 7 227 in uad ot

travel distance for the governor cup {Fig. &2). Iicid the wup,

azainst the flyballs when measuring. i the distunce is dots

.

{the engine will race, especially at ro-load)renis s Lac centes

Catdh tie fiyballs while sliding the cup off.

. GOVERNCR CUP

GOVERNOR CUP

FITS INTO THE
METAL LIMNED
HCLE M THE CUP.

L.

. o
ROLL,NN\\\\éffiWPB

- ROTATE ////L,aw
SO THAT ROLL PIN

coihis e GOVERNOR ARM
AMOR SHAFT]
\E{__ GOVERNOR

F1G. 8-1

- S ke S 3 At s

. _ ‘ l',ow}m\oa
: ' ‘n‘&'T

SHAFT YOKE
(Smooth Sice
Towezrd Cup) .

OlL SEAL

CM

R ‘/

s

IF rEELcR wiLL
ENTER HOLE 172",
BALL HAS

FALLEN CuT

23



HARXS MUST
WHEN M-

c
G . TIMING

"/PULLER
~PING

FIG. §-3

- pin and press in a new pin or grind off the cup hub as re-
quired. The

temoved. without damage. If the center pin extends out loo

amshall center pin cannot be pulled outward or

far, the -cup will not hold the f: vaalls pro; crly

TRAING GEARS
Il either crankshaflt or camshall goar replacement’ bocomes

necessary, alwins instail both gears new

rcinove the snap ring,
then “attach the gear pulling ring (Cran tool no. 420A248)

To remove the crankshalt gear, firs

Ls.ng two #11:32 screws. Tighien screws

al‘c:nﬁte.y Lntil
both afe tgnt, Attach gear puller to the puller fing and pro-

ceed to remove the g::nf,

The camshalt gear is ;r('«r:d on and keved lo the camzhaft,
" The camshall .md gear must be re moved as an assembly,

sfter first re: moving the craakshaft zearjock ring and washer.

et

araa i, g A Ao L ik P

asszmbly, remove

Before removimg the camshalt and gest
the cylinder kead und valve assemblies, the epérating plunger
for the brezker points and the fzel pump and tannets. After
“removing the povernor cup assembiy from the gear, the cam-
shalt may be pressed out of the gear by using a hollow tool
or pipe which will fit vver the camshait ceater pin. Do not

-« press on the' center pin o: damice it in any oway. The governor

ball spacer is press fit 1o the cumshaft gear,

o When pressing a pear oaty the conshaft, he core it is wiurted
i :'f;',x.":-_',l ati (e Lo s el T ;f,'g_ "Jl(r ol ot
} plavird the coam %o oo ounfix traing L Llneatic Loaclood

1hat the
shaft gear. Then install the crankshalt retaini ng washer and

install new pistons. Ha

vance mechanism, remo ¢ :::J‘:rk ‘advance mechaninm and

rut blocks beside the pins to avoid dumafe whea pressiat on

wooen goar. Install rfc gavernor crp ass "'bly belore instadling

tte coashalt cad ge.xr

Each timing gear.is stamped with an Q' ncar the edze. The
gear tecth wmust mesh so that these Q" matks coincide
exzcily when the gears are installed in the cngice. YWhen
installing the camshaft gear and shalt assen b'), be su
thrust washet is properly ia plac be_ iind the cim-
lock nng.

FISTGNS 224D RINGS
Piston and cnnecting rod zssemblies
we filted with twwo compression

"-'H.h an expuader, I"spect each

zre remoyed from the
top of the cylinder. Pistons
rings cnd one 011 control ring

gove oil reium s\ots i~est ‘:.c

If pistons are badly scored, very 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 lhe
pisten pins that 2 0.(02" oversize pin. will not .coirect it
indle pistons ca:efully to avoid nick-
ing the walls. Any raiszd sucface of this type mustbe diessed

down cazefully.

Before installing new rirgs, chock the ring gap by placing

each ring squarely in its’ cylinder at a pousition correspend-
ing to the
gap should be-as given in the Table of Ciearances. Slightly
oversize dngs may be filed as nzcessary to obtain the cor
rect gap, but do rot use rings which reguire too'much filing.
Standard siz2 rings may be used on 005" oversize pistons.
0107, .020', .C30"" and .040’" oversize rings are to be used
on the corresponding size piston. Tapzred rings are usually
marked fop on one side, or ideatified in some other manaer.
These rings must be installed with this mark toward the

_pislon head. Space each ring gep one third of the Wway amu ind

the piston from t..e preceding one, with no EAp directly in
line with the piston pin. The battom piston ring
bz fittad with as expander and an oil cm.rol ring and the

two upper grooves with compression rings. A chrume faced

bottom of its' travel (Fig 8-4). Piston ring ead-

groove should,

ISTON RING IN
LINDER @aon

FLER GAGE

p—4



COHHECTING
ROD CAP

NS AZRASIVE HATERIAL
OH A FLAT SURFACE

FIG. 8-5

_Hl".PlS\] cted for

‘integral.

Visalignment may cavse rapid wear of piston,

ring (when used) will be in the top groove. The oil coatrol
cst perfomance in regard to coirect
unit pre harscte siics.

The piston is fitted with-a full flosting piston pin. The pin
is ¥ept in place by two lock rings, one at each side. Be

sure these lock rings sre properly -posilioned in their groove -

before installing the .piston and oanecting rod in the en-
g
gine. Correct pistun-te-cyvlinder cleaiance sppears in the

Table of Clearunce.’

CGMMECTING R0DS
Connectnng rods - should be serviced at the same time the
pistons or piston finags are serviced. Rods must be removed

“with the piston. Two malensls have been used Pror to

Spec H models, rods are aluminum alloy with bearings
Begirning with Spec H models, rods are forged
stee with replaceable bushings.and besrngs. Rods are
available 'in ‘stendard or 010", .020"" or .030" undersize.
Deanngs are available in standard or 002, .010°’, .020”
or 030" uadersize. - - '

fluminem Alloy Rods: Proper clearance for rod to crank-
shaft is obtained by cerefully dressing the ex ds of the con-’
. Use a sheet of( 20 grit or finer) abrasive
on a vmocth fiat surfsce. Place

necting md cop
he ends of the connecting
rod cap on the abrasive matedal and carcfully dress the
tnds down as ncedad (Fig. 8-5). Be sure the
strajzght.
cap befored :1-3'.:sll'in_g it. .

cap is held

perfectly Remove 'all abresive material from the

Forged Sizel Rods: Proper dlesrance is obtained by replac-

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

. asion size dﬂd IC‘&,HI’C‘ no reamng

The wanccting od and piston embly must be proporly

aligned bzfore assesbly to the cngine. Aligiing should be
done on an wccuraic aliging gage by a competent aperator.
pin, dylinder

and wnnecting od.

i
s
Ca

Install wonsecting mds and caps with rzized lines (wilhess

jL/ﬁEAR BSARING

j ,

dte
=

i HEASURE

i
[ HL
:

. (Refer 1o tzkulz of
clearances)

16,28 S N

aligned, |
base. Rod wad esp mr.':.* od tvo fits on the C‘"‘\s\-.t

Coat the cranks 3!
bearing surfaces with oil before instelling (he :ads. Crank

marks) zad with the ‘caps facin g toward the ol

journal nearer the bearing plate.

the engine by hend to.see that ods are free. If necessary,

h~]

“rap the (I)!':DC”’;':"J rod cap screws shamply with a woft fseed

haminer to szt t d square on the joumnal.
CRANKSHAFT _
Inspect bearing joumals. If they are scored and cannot be
:“oo‘,ed out by dressing dowa, the bearing joumals should
be refinished to use nearest available undersize bearings
or a new crankshelt should be instelled. If a worm rein
bearing joumal caanot be fitted with an availzble predision
tvpe uadersize beadng then refinish it-to the next undar
size. Il a vom rod journal cuanot be fitled by dressing down
tHe rod cap (Alu
inserts (Forgzd R

ing undersize md ot

um Rad) or by instaliing new bearing
1

,tien refiaish it to take 8 ¢ irespond-
2

beanng insert availabl

WOTE: Whenever meking major cosaars on the enfine, alaiy
Cieun tlicm

inspect the unl.m’ passafes of the c'r;;-.k.\'.
atesial wnd to assure proper lulsicos
rads U

h.fnd the bearing pla.-e (o obtain proper cric u>.':c.fl_"c--nd play

(Fig. §-6).

lo reczove ay Zn i
o i¥s

secestoly hos

toa of the counnec

BEARIGS o

Camshalt or crakshalt bearing removal requires complete
engine disasscembly. Use a piess or suita ble dive plug to
remove the bearngs. Support the casting to awid & stortion
and awoid damaging the bearing bore during removal and
instailation. Use oil on the beerings to reduce friction vwhen
installing and.again lubrcate with oil sfter installing.
Crarzshaft main bearings ane precisien type which do aot
regiire line reaming of tering after installation. They are
andurd size, (G127, 010", .020" or .030"

undersize. FExpend the heanng

available in st
Yare by [‘]‘—:Ci'l;; the casting
y

in hot water or in an oven heaied o 2009F. creing: I a
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FA T T bearing on the crani@iifge over the b;:uing tore with the
j ' . PRECISICN TYPE — clongated hole in proper position and narrow scction facing
Ba rotdire ream ‘out (except bores without oil koles ipctall with bearing
q. - . or bore, k

. ! F T 7/32 goove at the top). Be sure to start the bearing stroight.
5 ALIGH HOLE IN BEARING / J/ FROM Press the front beadag in flesh with the outside end of the .
4. = QUT-- L . . . Ly
g YTH HOLE IN BEARING BORE SIDE _ bearing bore. Press the rear bearing in flush with the botiom
; CIMSHAFT BEARING . of counterbore-vhich reccives the expansion plug,
- CLMEHART 3EMR : : B
g -
; v p s LOCK PIN . ST,
4 TLITTATALIGN BEARING OIL HOLES wiITH OiL SEALS '
g v ‘/‘-:7\.:3‘ ‘CiL HOLZS IN BZARING BORE . The bearing plate must be rzmoved to replace the oil scal.
o CE . .
i f ‘ Drive the oil seal out from the inside.
4 THRUST ~ . :
' : ; WASHER : Zeforeinstalling the seals, Gl the space betwzen lips with
] =T PRECISION TYPE — . a fiberous grezse or stff cup gremse (Fig. 8:8). This will

( “a : Do not line ream improve sz2aling. :
BEARING or bore.

! LOCK PIN e ‘ o ey
E : . “hen installing the beanng pYale oil secal, tap the seal
; : CRALKSHAET CEAAING into the branng plate bore to o ‘Cn-ln\l the shoulder
1 - rlG. 3.7 ' in Gie plate bore. Use a s2al umm,d f{Onza Pert £43 20818 D
3 terch is used, epply oaly a little héat If practical, cool the or place a piece of shim siock around lhe end of the "r'ank-'
ﬁ pracision bearing to shrink it. Crankshaft bearings must be . s™ft when replacing the bezring plate to avoid dur.a:_;.ng
b installed fom the inside of the cylinder block. Align the the seal. Remove shim stock as soon as plate is in piace.
4 . . N
3 cil hole(s) in the beadag with the oil holels) in the bearing
k cure (Fig. & 7). Tha oil passage holes must be at least 1/2- CIL- PULP
gl cren. The eold oiled precsion -bearing should require only To remove the oil pump, it is necessary to detach the intake
f light taps to position it. If head of lock pin is damaged, use cup assembdly (Fig. & 9).

side cutters or Ezsy Qult tool-to remove and install new pin.
Apply oil to thrust washer {one vsed with each bearing) to

1,

: Check the oil pump theroughly for wom parts. Oil the pump,
heid it in place while instaliing the crankshaft. Oil grooves

to prime it before reinstalling. Except for gaskers and

in thivst washers must he crankshalt, wash E L : .
in thivst wasiers must face the crankshaft, washers must be suction cup, the component parts of the pump are not avuil-

g R ot We ~ R o olehe v . .. . :
4 - flat (not beat) and washers two notches must fit over two adble individually. Install a new pump assembly it required.
4 leck pias to prevent riding on crankshaft. Crankshalts with :
H stumped oa the -counter weight have induction hardened . .
i rmain bearng journals and should use steel backed aluminum OIL PRESSURE RELIEF YALVE ADJUSTMENT
g -bearings. - o o : : Ergine oil pressure is easily adjusted by means of the
, “slottea <tud and Jocheut locasted near the breather tube, See
.; Camuhalt bearings(Fig. 3-7) are precision type which do aot Fig. 810. 0il pressure readings when the cagine is thor-
; require line reaming or boring a..er installation. Coat the sughly wurmed  up should be between 20 and 35-1bs. To
: Learing with lubrummg oi} to Teduce friction. Place the ancrease oil piessure, foosen the lucknut and turn the stud

"Use heavy' fiter or

_Cup grease in space

Letween seals to
) improve scal, _ . ’ .
£REA'R BEARIMG PLATE
3 GEAR COVER' ~ MOUNTING FACE 1 .
{ OF GEAR COVER = 0_THIS SURFACE SHOULD
‘é ) ] Y~0sL0LR CE CLEANED OF ALL:
] - ol SCAL OLD SEALING COM-
4 POUND BEFORE INSTAL- .
K A _ LING SEAL.

i THIS SURFACE SHOULD
q - BE CLIANED OF ALL — DRIVE OR PRESS OIL
: OLD SEA4ALING COM- SEAL TO SHOULCER
i ASTY POUND BEFORE INSTAL- OF THE PLATE BORE
B LING "SEAL.
q - GE/ZR COVER OIL SEAL . ' REAR BEARING PLATE.
1 ' , OIL_SEAL
FIG. -8

26 ' -
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To reassemdle revarse &L: r-rucaz’ura.

“improper lubrication or accident,

REFER TO INSTRUCTIONS FGR PROPE
SETTING CF THE GIL PRESIURE RELIE
a7 VA[T\'EE :«D"'ST"(C-(T bC/.x..

imward.  To decrease o1l pressure, Toosen the locknut and

tom the wtud oliv erd. Bc sure 1o tightzn the locknut

seemely afler making wn edjustment.  The sprng and

plunger con casily be remeved and cleaned.
point 1o w

ow cilipressure ma oin main of connecting rod

Uearings, inproper Clesiance at these -points, a weak or

“broken by-puss spnng, on improperly adjusted bv-pass or a

delective gage. Check the oil pressu e before making

suv other test, it tiuy de defective.
CYLLIDER

The cylinder wears very little in no:mal service.

ecg

S

I, through
the cylinder wall should
become scoied or worn badly, the ‘cylinder may be rebored
and hened to sccomadate a r-w"p‘ctm and rings of one of
sifable in L0107,
Piston rings are availeble
Use stendard
If the cyvlinder is not

the avuiloble ove's‘"ns
0207, 030" wnd 040"

in 010", 020", .0.10"‘
size nugs on a 005"

Pigtyns are aval
vorsize.,

dlld .0"'0

oversize piston.

oversize.

27

of giston ring travel in thé cylindar bore.

ater time, alier the eﬂgm; has been operated so

":=ir\g reconditioned, but rew piston sings are bs‘sina irstallad,
remove any tidge which may have become formod at the top .
Frzine might be
fitted ut the .’:;cm’)'- with a 03"
indicuied by a let

ovaisize piston anad gre so

‘et E foilowing the erngine serial nusber
stamped on the cyiinder bleck and on the. unit nameplate.
The standard cylinder bore .size appears in the Table of

Clearances.

CYLIMDER Hf
The cylinder he
the torgue spec

ADS
ad bolts should be tightened evenly ad to
cficd at the time the engine is assermbled or

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

compression. - This shouid be at room temperature. At some
it reached

nérmal hot temperatere and allowed to cool fo room tempera- '
ture, the oylinder head bolts should te re-torqued to the
ori'ginaAl spedfied torque. This re-tightening should be done

"before ‘the engine has been run-a total of. fifty cperating

hours.
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Generators nomeally require-dittle care other than a peiode on the armature shaft near the b2ll bradng «1d stiil sharp
check of the brushes, ccanmulalor and collector rings. if a endwise blow on the nut to joossen the amiature. Reaove the

major gencralor sopair should bewmme decessary, have the

cquipment chzcked and opaized by a compelent electrician

who is tnorou[)ny familiar with ¢ectdc generating equip-

ment. Coatinuity tests can be erfor'\ed without disasseinbl-

ing the g;..e.f.lor.

GERERATOR DISAT EHBLY

,ThC»d_;SaSSn:f.‘xbxj pr:_n.i'f’ re (Fig. 2- 4) is largely salf evident

and follows a ndwrdd seoquence. Renove the cover band and

arnature wd blower ‘as an assem 21oly. The blower is keyed
and pressed [it on the amczture shaly, and is keyed and

tzpzied fit to the eagine crankshaft.

If the amztize do2s nat come hsse, place a haavy biosy rod

ap

e armalure

on the armature shall nowr tie bell bexing asd siike a st

downwsrd blow on the rad with a hammer. Rotate the
1/2-wm  before repeating.- Do not strike the cominutztor,

Provide ‘blocking uader the rear of the engine for support.

_over the amatuse, using care not {o let it catch or drag on

is keyed and pressed fit on the armature shaft, zad is keyed .

— e

. collector rings, or bezdng.
the end ball cover. Remove all brush sprngs and lift all '

brushes OJl'nt.ur,'-nie . SRUSHES AHD SPRINGS

Remove nuts.from generator {rame through studs. Tap end
bell back until it is free of the armature bearng, then lift it
off. !

teplaced. Replace springs 1( d:'*..'u.'; ed or 1( pluper tension is
qiestionable. papld brush wear may be caused from high
mica between commutator bars, mugh commutator or col:gctor

v rings, or from a deviaton fiom “‘neutral” position in the
adjustment of the brush rig. NEVER bend the constant-pres-
Slots in" engine-lo-géneraior adepter provide for prying the sure-type spring over the edge of its support.
genesator frame leose. Pull the generator frame straight back ‘

BRUSH RIG POSITICH
e amature. g
' if necessary aliga it with the boss in the end bell (Fig. &-1).
Turn the anmature nutout to e end of the amature through
stud. While pulhr" outward with one hand under the armature,

stoke a sharp endwise &

If the brush rg is adjusted so that there is arcing of the
brushies, brush wear will be rapid, vollage and current will
10w on lhe nut to loosen the anrature, '
mbly. The blewer

not hold steady, and the generator may over ~heat.
Remove the armature and blower as an asse

Whenever a new brush rig or armature is insts lled the “rns‘x

and tapered fit'lo the engine crankshaft. dg must be adivsted to the point where the brushes do ot

arc, re {, diess of -where the witness matk falls, This is

X
¢

If the ennature does not cuime lcose, place a heavy brass rod commanly known as Lhe acutral’ brush position.

s i

ol e

~INSTALL BFUSHES WITH BEVELLED
TOP SL/ANTING DOWN TOWARD
SPRINIG HOLD ER

REFERTNCE

ERUSH
» "RIG -~ LEARK
TO REMOVE 8 RUSH ‘\\\ —
SPRING PRESS \\ | '
SPRING HOLDER A\ EDGE/#
DOYN AuD OUT AS -~ '
SHOWN IN GROKEN . A\

LINES FOR PRCPER NEUTRAL POSITION

: : ALIGM YZLLOW FAINT OR CHISEL

. REFERINCE MARK GN ERUSH RIG

. TO TOUCH EDGE OF END BELL NZAR
BRUSH RIG MOUNTING SCREW.

FIG. 9-1

(=3 A513

PPy

’8

Check the reference mark on the edge of the brush g and

"
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HACK SAW

WOODEN
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LAY

— TEETH POINT
TOWARD HANDLE

| 2 :
MICA o RIGHT WAY V3R0NG WAY
TO GRIND . TO GRIID
CBRUSH-ATTY TEETH TEETH
t Ly .
CCHMUTATOR ! 4%
b GRIND BLADE TO

5ARS

PP

WiDTH OF MICA.

CIMMUTATOR BARS WORN
BZLOW LEVEL OF MIiCA
SEPARATORS CAUSE SPARKING
JUMPIIG, HOISY CAUSHES

‘1A CA PACPERLY
UHDERCUT

SOURCE

COLLECTOR RINGS .

li‘collector rings become gmoved or out of und, or the brush
contact surface becomes pitled or ough sa that good hrush
seating caanol be majntained, rcmove the armatire and re-
finish the collector rings in. a lathe. If the commutator’ ap-
reurs to be rough or sceied refinish it at the same time. Re-
move o acrquately shicld the ball bearing diting refinishing.

CQUMUTATIR

Cummutator bars wear dovn with tsage <o that the mica be-
tween lhem must be vadercut. This should bte dare as soon
as the mica on uny rart of the commulaler touches the
siushes. Most senice shops have equipment for underculting
mica. An crergency undercutting tool (Fig. 9-2) can be made
from a hack saw blade. Avoid injury to the surfsces of the

mppe}'b:xrs. Leave no lumrs along the edges of the bars. The ‘

mica must also be undercut whenever the commutztor is re
finished ‘

TESTIHNG YiHDINGS

A test X:mg st and an amature gr.)wler'are reguized for the
vanous tests. Belore making any tests, lift all brushes in
their holders and disconnect the load drcuit wires from the
plant. If the o

clective, the practical repair is

to replace it. If a field oil tests defective, replace the eo-
tire coil assembly ualess the twoubleis in one of the extemnal
leads. Then it can be repsited as the nature of the trouble

. reguires:

ARBETURE GROURD TEST ,
To test the armature for a grounded condition, lift or rerove

the brushes =0 that none ‘contact the commulaior or collector

rings. Use a continuity test lamp set. Place ene. test pred on-
the commutator, wd tie other test prgdon a_bn-rc, clemn part
of the amiature shaft (Fig. 8-3). The test prods must moke
od clectrical contact. The test lamp shovld not glow. if the
test lamp does glow, the de vinding-or the commutator is
grounded. To test the ac winding, place one test prod on one
of the cllector rngs and the other test prod on the armature

“ shaft. If the test'lamp glows, the ac ‘winding or a collector

ring-is grounded. Replace a grounded ammature with a new
one. A

AFLATURE OPEZN CIRCUIT TEST

Amatere ac windings may be. tested for an open dreuit with-.
out arnature removal, Testing de windings reguires removal
and the use of an armsture growler.
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1. ACAPILE 8. cup

2. KiY : 9. $1UD

3. LCREW . 10..5MOE

4 30 AR . n.

S. PLALE . : 12. 05t
T 6. AT ATUIE ARSEMALY - 13 cup

7. LLARING

COMI ASSEMELY, FITLD

AR5 ALY ELY

- FIG.9-4

"To test the ac winding, be sure all brushes are lifted or re

moved. Use a test lump set. Place on test prod on each of
the cellecior rngs. If the test lamp does not glow, the ac -

- winding is open drcuited.

To test the dc winding, place the armature in 2 gmowler. With
the growier curzent on, pass a smooth steel strip across the
commutator segments (Fig. %3). Repeat all sound the com-
mutator. Al sorme paint around the commutator, a spark should
occur as the strip conticts two adjacent wcgments. Rolate -
the armature s!i'g'n_tl'y ‘und repeat the test. Continue unti]l a
spartk is obtained between all adjacent. s-:.g;:ents. If no
spatk is obtained at some point, an open drceit is indicated.
(NOTE: A short circuit in the winding might prevent sparking.
This conditon may be indicated by the shurt circuit test
described in the next paragraph.) Replace an open circuited
arma'ture with a new one.

L~

ARMATURE SHORT CIRCUIT TECST

To test for a short circuit, place. the sematuiz in a growler.
With the growier current on, hold a’ steel sidip about 1/2”
above the armsture ]:minations'(Fig. 9-3). Pags the strip
back

lamination area s possible. If the Strip is mazgactically

ond "~ forth over the laminations. Cover as moch of the .

attracted to the amrature at ay point, a short circuit is in-
dicape'd.‘Af(ér testing in one posilion, rotale ke wrmature
slightly in the. growler aad repeat the tost. Continue until a
oniplete revolution of the ermature in the growler bys been
made. Replace a sﬁorl darcuited srmature with a new one.

| TESTRIG FIELD WiNDIIGS FCR GRGUIIDS

To test a coil sbly for a ground, dsconnect its ex-
ternal leads and touch one test prod to the terminal of vae of

ARLCS

its leads and the other test prod to the geaerator frame. If
the lamip lights, the ooil assembly being tested is graunded.
The ground may be in a wil, wil connecdon, or coil lead.”
Repair or rep!pcé as required,

30

TESTING FIELD VWIHDIRGS FOR CPEM CIRCUiT

To- test a coil assembly for-an dpen circuit, discennect its
externsl locads aad touch one test prod . to the terminal of cne
@il windinglead aad the other test prod to each of the other
leads of that coil wirdirg in turn. If the lamp does not light,
the cirauit being tested is open. If the fault lies in connecton
tetween coils orin a il iead, the trouble con be repaired. If
it'is irnside the coil proper, replace the enbire coil assembly.

bezaring replacement becomes necessary, pull
the beanng from the shaft with a suitable bearing puller. Be

careful not to damage the ‘armature shaft because it must re

main lrue to seive as a fuining center when, refinishing the
comautator or collector rings. Drive the bLeadng oa to the
shoulder of the shaft. Use a duble-sealed pre-lubricated ball

bearing.

CERERATOR ASSEMBLY

Whon assembling the genzrator (Fig. 9-4), see that there are
no nicks or dirt on theannzture blower tapered serface. These
conditions .may couse an excessive rua-out (wobble) at the

bearing end. Run-cut skauld be within 0.002'". . Tighien- the
armature through stud nut socurely.

CCHTROL .

I any control eguipment fails to function properly, weplace the
defective part with a new part rather than try to repuir the'old
part. Check all electrical connections and cuntacts whenever
servicing control equipment. '

When disassenbling contiols, tag each lead that is'to be re-
moved and mark the lead connection point on the teg to assure
errect connections when @ssembling.

Always disconnect the bottery (electric, start units) whenever
suvicing controls to wwuid wecidentally stating the unit
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SERYICIHG THE STARTER

Refer to Fig. 10-1 showing the optional Readi-Pull maaual

“stacter disessembled

Ceutien: The recoll spring may vawind and cause injuey il
let Hy wildly when starter (s disassembled or assembicd.

-T'e sheave hub bearing (10) kas a recess which Wik pucked

full of grease at the factory.. Normally, no additional lobri-
cztion is required. However, il the starter s disassembiod
for some other rcason, add grease 10 the tearing und to the
spring pawls (11) where they contact the ratchet wrm (13,

To install & new 1ope or internal parts, remove the sisrier
from its mounting ring by removing the four clumping scrows,

To install a new rope, rotate the sheave {10) with crank-

“shaft rotation direction to fully Gghten the spnng‘(S\, back

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

slot in the cover (5), clemp the rope tu the sheave, then

when released, the rope will wind on the shesve.

"To install a new recoil spring, remove the sheave from the
cover. Wind the spnng, with its rivei heods ociward, furming -

-3 coil small enough to "be inscried in the recess of the

starter cover. It may be necessan to tie the spring with @

piece of wire to prevent its unwinding during installation

READPULL STARTER

unless other help s available. Place the spiing in the cevat
‘recess ip crarkshaft rotation direction. Reove the tying
wire if used. While holding (he swing lo preveat its
unwinding, irstall the inside erd of the spiing cn the mll
pin (7Y in the cover. With the pull rope rzmeved, install the
sheave assembdlyin the cover so that the tab on the sheave

‘enters the outside end loop of the receil syfnp. Be sure

Spring breakege 'is much less cemmon than cpring fatigua
due to long usage. ln cither case, the spang should be

replaced.  Cleaning and lubricaling the pewls, andratchet

arms in the rose sheave will improve a sluczishoctag recoll.
I ¢ NS Y

To temporarily extend the life of a fetigued sprieg, Uy
rewinding it inside out (tivets heads inward).

To install u ratchet am (13) in the sheave, the pawl (11D
must first be removed. The ratchet arm will fit in oaly the
“corzécl position.  The spricg pawl must be ienstalled with

its flat edge egsinst the ratchet arm.

The snti-hack tash cogaheel (6) is an easy press it on the

starler cover., - ! -

=

PE ANDGPRIP
HE ONLY
-CrRAiP ONLY
-PLAUG
CETARTER CUVER
6.COG L

CA-SPFUNG WASHER

[ PR

19-% ANHER.

20- HOUNTING RING
P NUT
TwE L
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PONITION OF STARTER

ASSEMILY HMAY 3E
N/ o CHANGED B3Y LOSSENING
A/ SPECIAL CLAIP SCREVS
® VAN SRS ® .
S (/A
.
ZLOWER
HOUSING
4 - FLAT '
DETAIL A VASHER (8) . DETAIL 8

DRILLED HEAD
SCREW (STARTER)

@

RATCHET
WHEEL ()

lLock , .
WASHER AR
AN |

. 1 . ) il C

FLYYWHEEL

;

; ' : - @ SHEAVE AT

3 Coe ko . = CRILLED /Ergﬂ
HEAD SCREW

(ROPE SHEAVE)

E :
; . - A €1G. 10-2

B dzmaged, replace it with a new one. Refer to Fig. 10:2. 4. Center the starter assemdly cver-the ratchet wheel with
8T B : . the centesding pin engagirg the ceater hole of the fly-

) ' » ) Wy . )
1. lostall the new ratchet sheel (1) egainst rone sheave wheel mounting screw. While kolding in position, r.ount

(11} vsing tock washar. (10) and flywheel mounting
sciew (9). Discard the lazge [lat wosher from engines
so equipped.  FEngage drve hcle with flywheel boss.

the starier, using 2 hex head sciew, lock washer, nnd
two flst washers at each ‘mounting arm as shown in
" detail A. Tighten the mounting screws securely.

2. Four specisl nuts are supplied for movniine the starter ] . : )

: AR ST 5. The ditection of pull on the starler rope is adjusiable

to the blower housing. If the blower kousing is not . . LT T

- N . L~ s to fit the requirements of the individual installation. Sce
alre&dy fitted with similar nuts, resove the Slower hous- . : . : )

detail B. To chznge the directicn of pull, loosen the

- irg 2nd-install the nuts as shown in detail A, Reinstall

the blewer housing, tightening securely in place.

- Install” ceatering pin (12) in sterter center screw a9

allowing 3/8"
-pin depth.

lto protrude. For re-installations, adjust

four clamp screws (8) and tum the starler in its mounting
ring to the desired pesition. Tighten ‘the four ciamp

sciews. secutely. Try the starter several times, miking
sure that the pull rope will not }ub ag

ing screws.

ainst oae of clamp-
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*-The Specification Letter w

PARTS CATALOG

'ﬂms catelos applies to the standard 200 ampere weldsr as lxs ed in *‘y"ndel Ideatificelion Tadle inside the font mver
also listed below, Each illustrated partis identified by a refestnce nuaber coire £pondGing o tha sime teforence number Salow

the illustraton. Parts. illustiations are tvp 1cal Using the “ODHKL or SHEC 1:0. from the plaat r-*c;l.:t:, sziect the parts
, I\‘.) No. (1, 2, etc. in the last cluma) that explizs to your clant Mo del &1d Spec No. This.Parts’ Key No. tpies=ats parts
. that dffer betvecn models. Unless othervice meaticied in the descripdan posts are intzichangzable betveen-models, Rizht
(md left )lunt sides are deterininzd by FACING t"e @ gine end (front) of the plaat, N
PLANT DATA TASLE
SPEC or MODEL or SERIAL] ~ . ' _ - TYPE -
: : : £L. ECTRICAL c:'rA L oF PARTS
i e e 4 it 0 et oo
' - ; : STARTIN {EY.
DC QUTPUT AC GUTPUT, i-Phasa BTARTING sy
vy v e : tio.
For Valding) -2 Wira (AvaitiSla
______ ) continuausly vihza rot
Duty \M_lur")‘
Arps | Velts | Cyelo 'T'ZIL |c»ctu : ,‘ ,
6CCK331P/I T 0 [T30. | son | s | 020 | 60 | thamual o
6CCK-332P/1. : 209 .30 S9% 3500 240 60 Mznual |
6CCK-5331P/ 4 200 - 30 50% 2509 i20 | so Meanual !
6CCK-5332P/7L . 7 200 30 0% 2500 240 S0 Hanual 1
6CCK-331E/1 : 220 30 50% 3500 | 120 60 -~ Elsctric 2
. 6C"V 332€E/1 ) 270 20 50% 2530 240 60 Elzctric .2
6C")\ 533iE/1 - ‘ 200 20 53% 2590 120 . 50 Electric 2
6CCK-5332E/1 . 200 30 . 50% 2500 240 50 .. Electric 2
- T e

‘bich completas the spbcnf:cabr\n on the nameplate (Example: 6CCH-331P/1L). advances (A te B,
B to C, etc.) with rrdm.’ac turing changes. Weldars with the suffix numbers 4323, 4324, 4325, or 4343 (following_the zgenal

iine) are the same as number 1, except the peint celor.

)
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CYLINGER BLOCK. OIL BASE AMD GEAR COVER GROUP

. PART -

REF.  PART aTy.
“NO. HO. USED . _DESCRI_Z_T_PZ{:‘_S_
I 509-8 | S=al, Governor Shaft
2 Sic-13 ! Bearing, Gov. Sheft'Urper.
3 1504377 [ Skaft and Arm, Gaov.,
4.  150A620 | ‘Yoke, Gevernor Shaft
S - 518-129 I Ring, Yoke Reiainer
6 Sie-130 I _ Pin, Roll - Gov. Cup S'op |
7 510-8 ] Bearing, Cov. Shzft - Lower
8. SI0-14 t Ball, Brg. - Gov. Shaft
.9 £39-40 ! Seal, Oil - Gr Cover
i0 ISGE 1000 I Extension, Gov. Arm - Factens to
: ) Gov. Armn
It g15-i8! l Screw, Szif Tapping - Brkt. Fastens
ing - 16-32 x 1727
12 ©103C163 I. Cover Assy. Gear - Incl. Cover nlus
Citems | tough (|
3 03B 11 | Gasket, Guar Cover .
l4 BLOCK ASSY. CYL. INCLUDES PARTS MARKED®
1104918 B To Spec H
VIDA 1419 . Spec H and |
FIOA 1458 ! Eegin Spec L )
15 S16A T 2 “Pin, Gr. Cover - 5716 x 1-1/8""
16 1204386 1 *Tube, Ol - Ceanbcase Internal, to
rear rain bcniing
17 1228293 I Can, Bresther Tube Rubber
18 123A129 | Tube, Breather - Less Valve &
- Eaffle
19 123-591 t . " Eaffle. Breather Tube (only on

" early Spec H models)

35

REF. PART - QTY.
HO. _ NO. usso
20 1234£43 !
2 123A104° |
2 110A666 2
23 1104667 2
24 526-63 2
25 110A 1283 |
25A  517-48 [
2 5204114 -5
27 1102445 s
28 es1-5 . 5
2. 1024418 [
30 1234489 l
3 123A191 |
32 1028158 4
33 505-232 !
347 505240 |
35 505-28 |
36 565- 110 |
37 502-20 T
38 1104592 2

PART
_DESCRIPTIONS

Ring., Retainer - internal (only on
early Spec H modefs)

Vzlve, Breather Tube.

_Cover, Valve Compartment
Gasket, Valve Comp. Cover
Washer, Copper - Valve Comp.
Cover

*Cover, T;iminvg Cont. - Spec H
and ) .

- *Plug, Cumshaft Expansion Spec.

F and Begin Spec L
*Stud, Rear Br.Plate Mtg. -.5/16 x
1-S/ 16" .
*Nut, Rear Brg. Plate
*Washer, Lock - 5/ 16 x Special’
Width - Qr. Big. Plate
Bose, Qil
Can. Qit Fill —incl. Cap Gasket
& Oil Level tnd.
Gasket, Oil Fill Cap
Gasket, Qil Base Mig.
Elbow, Oil Drain (45°) - Key 2
caly - ' . o
tiipgte, Qil Train ~. 378" x 3-1/2""
Coupling, Oil Drain - 3-8
Ptyg, Ol Drain - 3/8"
Elbow, St. - Oil Line io B'k.
Gastet Cyl(. +d.

* - Parts Included in Cylinder Block Assembly



' 3 B . . . .
FECF. PART - QaTY. - : HEF. PART ‘ PART
150, Ho. . JusED . DESCRIPTICNS HO. KO, USED DESCRIPTIONS
. oER.RH . T CUSHIGN ASSY., PLANT MTG. ‘
39 MEAD CYLIOER-RE "0 402A226° 1 Engine End
=™ oe .
llcu,'-?O 027 ) . 51 402A223 2 Generator End : )
L1oca3 {  Begin Spec M - Hi-Compression : i )
. ’ . 52 432A38 2 . Cu:zhizn, Mig. (Lewer) Eng. End.
50 HEAD. CY"" -LH 53 S2A131 4 Cushion, Mtg. (Uprer) Eng. End
1100291, 1. To Spec H :
1 16D23 1 Segin Spec H -~ Hi-Compretsion : : (2), Gen. End (2)
11obess ' >et . o N C 54 402A 137" 2 Dushlne, Szacer - Eng. End .
4! 10.1K 389 2 Searrl‘ng Ksnl. C.r{»:shsfl. - zfec‘: - Frt.” 55 $01A192 2 Ceshion, Miz. (Lower) Gen. AEnd
or Re. - Specify: Sud. .Ga2™, 010 % 401A193 2 Qushing (S leeve), Mig. Gen.
.020'°, or .030"" Under. (Inct. Brg. . .o End ) :
‘ “Thrust was,“.cr & Loc& Pins) 57 SCREW, CAP - HEX HEAD'
42 1044575 2 \j?.sh::r. Crankshaft Brg. Thrust - £90-11 2 1/4-20 % 2°* =Va lve Comp. Cover
. Inclh, in Brz. Xit . ' . Mg
3 sieAn 4 Pin, C.'?"“"l‘“fF Thrust Washer 110A879 8 5/16-18 x 1-174" Cyl. Hz2d Mig.
. Lock - Incl. in Bre. Kit 114422 14 5/16-18 x 1-374"" Cyl. Hd. Mig. &
44 10IK11S t *Gashet Kit, Rezr Brg. Plate :
S IO'IC3'l6 . PAI Rear LESS B ~ Gr Cower t4tg. .
*Plat A Brg. rg.
> ! e Rear Bre. ( &) 50034 | 5/16-18 % 2-1/4" - Gr Cever Meg.
<6 |<3|A367 2 Ecar.ngl. Cam. Frt. & Rear 433-50 4 3/8-16 x 1°* - Gen. Alapter Mg,
. 48 :;?.-«H ! -:nl Oil - Rzar Srg. Plate 1024455 4 17816 x 1-1/4"" - Oil Sase Mig
(49 23IDI2E8 1 Suppdr, Generator £32-54 20 3/2-16 x 27 - inn Maa, Mg,
* . Parts Included in Cylincdar Siock Assembly ;\’o. 110A 1516,
2 3
W

CAMSHAFT GROUP

REF. PART aTy. - P -\m ’ ASE, PART aTY. : PLRT
HO. 1O LUSED : O, 1o UsLED ES_CEIPUC—HE‘
t w«78 | Ring, Cuamr 7 105 A4 | Wacher, Thrust, Cam Gear
2 1568612 . Cups C'vernor 8. 515 o Key, Camshaft Gr. Mtg.
3 S10-t5 - S Sall, Govermor Fly. 12 S16-144 4 Pin, Roll < 7/16!" Timing Cont..
4 CHRSHART . , : . Spec H & J
1CS- 140 ! Spec F - Incl, Center Pin 13 1604789 2 Weight Assy., lncl. -Pins - Timing
1058234 1 Snec H and | - Incl. Center Pin » Cont - Snec HA § 4
% Scark Adv. t4ech, Pins 14 S1EA 146 2 Pin, Groove - I'" - Timing Cont.
1C5A238 ] Z.zin Spec L - Incl. Center Pin ' Cam - Spec H & |
S VECATS i Pia, Coeshaft Cenier 15 150A726 1 Retainer, Timing Cont. - Spec H & J
b 105-192 | Cear Sat, Timing —Incl. C{r}a:‘:‘». Gr._ 16 11CAT1Z23 1 Cover, Tirming Cont. - Szec H & -}
' & Com Growith Flyball Spacer & 17 160A727. ! Spring, Timing Cont, - Spec H &
Plate {also in Cravishalt & Fly- 18 5'€-183 2 Lock, Tining Cont. - Spec H &
whezl Gip). (9 16CAT791 [ Cam, Timirg Cont. - Spec K & |

Y,

N’
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VALY

£ GATUP

| ,

P AR e G e it e e Raniid}
! [

aTY.
TUSED

11GEZ50
1104872
134904

H1DA902

ANNNMNN

PART
DESCRIPTIONS

Vatve, Intake - Siellite

Valve, Exh. - Stellite

“lInsert, Valve Szat - Siellite -

Roiocap, Valve - Exhaust
Guide, Valve

Ex

h.

PARTS |
9.

.

L N o

4104539
HicAz33
HICAS39

{I15A8

NS

PanT

200 - DISCRIPTINN

3 e s s e

Spring, Valve

=) 2

Waeloorn, Rdiainer - sk

Lock, Rewecan or Sring Ree

tainer Washer

. Tapper, Valve

C-P.»"‘.'\'KSH»'«_FT AND FLYVWVHEEL GROUP

REF.

. RO

|
2
3
4

PART
;0.

S5i2A17
515-2
10£A 170

FLYWHEEL, MAGN

1600650
160876
16CB937
1228308
Si3-14

arvy.
USED

PART
Washer, Flywheel Mg,
Key, Flyvheel i4tg. - Steel
rew, Flyvhez! Mg,

ETO - LLESS ROPE 3HEAVE
Spec F
@

Shzave, Rope

Lock, Crankshaft Gear Washer

37

REF. .

HO.

PART
HO.

104A43
105-192

104D756
515-1
192483

PART
DESCRIPTIONS

Viasher, Crankshaft Gear Ret.

‘Gear Set, Timing - Incl. Crank

Gr & Cam Gr with Flykall
Spacer & Pizie - (Also in
Camshaft Grp)
Crankskaft

Key. Crark Gr Mrug.

Rope Starting
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EF.  PAAT aTY PART REF PART PART
RO. HO. us:zo DESCRIPTICHS 10 0. CRIPTICHS
3 11271 2 Piston & Pin Assy. - Incl. Rét. 7. | 13488 2. Ring Set, Piston Specify: Sid, 010",
Rings - Specify: Sud, .010°", ,020"" oo ) . .020%". .030"". or .043"* Over
o 030", or .040"" Over ‘8 805-10 4 Eolt, Place - Con. Rod Caps - Bzzin
4 112469 2 Pin, Piston - Specify: Sid, or .002°" ’ ] Spec M . -
: . Over. ' BA 1104234 4 Screw, Con. Rod Cap. - Spec F Oaly
5 Col2a3 4. Ring, Piston Pin Ret ‘9 114459 4 Viasher, Con. Rod Cup - Spec F Only
[3 f14328 . 2 Rod, Con. (Forged) incl. Bushing i 114436 2 Bushing. Piston Pin - Con. Rod -
. & Flace Bolis - (Begin Spec H) Exgin Spec H
€A 114C98 2 Rod. Con. (Alum.) - Sped fy Std, 12 1148145 4 Bearing Half, Con. Rod - Saécify:
' ' or .010™, 020", .030™" U/S.- ‘ Std, .002'*, 010", 030" or .030
Spec F only Uncer - Beagin Spec H :
.y L)
. olt 'JU'“'P,G“OUP REF.  PAAT arTy. PART
O, - NO. ;USED BESCR‘FT!GNS
I 12C4491 | Pump, Oil - Complete (int. parts
. .not sold separately).
2 1208400 ! Cup, Oil Pump Intake - Incl. Cup,
I Pipe & Screen - i
3 120A 187 I Stud Assy, By-Pass Adj. Incl.
] Stud & Nut -~ o
4 120A 140 i Spring, By-Pass Valve
5 1204393 i Valve, By-Pass .
6 12CK161 | Gasket Kit, Oil Pump - Incl. Mg
‘ N " & body gaskets
7 51¢-66 - Washer, Copper - Oil Fress.

38

Relief VValve Adj. Screw’ .
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REF.
1o,

oA

nn

12
'3

14
HE-¥A)
'S

PART

16C 4930 |
140A 150 {
160475 |
(6042 i
1605483 |

312469 !

235A1027° 1.

160443 i
s02-5 -2
HOAT23

T VS T

1606763 |
CTABLE, STARK
1L 741308 !
le7Al4ada ]
1200792 |
CABLE, SPARK
15741298 '
1£7 47403
1664750
o

N

.l
0
~

V58T A9

GTY.
HO. USED

PLUG

PART
DESCRIPTIONS

Cover, Breathar Box
Gasxet, Breaher Box Cover
Cam, Poim Cap Adiustidg
Foint Set, ignition Breaker
Spacer, Brkr. Sox Mtg. - To
Scec J .
Condenser, Breaker Box - 0.3
4id.
lLead, Breaker Box to Ign. Switch
Gas o

i1

tet, Brcaber Box
Crammmet, Spk. i

ug Cables in
Blwr. Hsg. - Spec F only

Plunger Only, Sienker - Begin
Spec

Plunger Assy. Incl. Plgr., Coagh,,
Guidge - Vo Srzc )

Oiavtiragm. Brhe. Plurger

PLIUG - R

7' Spec Foonly

10'" Begin Snec H

Coil. Ignition - Snec Fonly’
-LH

23" Spec F cnly

17-4:2"" - 2=

Coif, Magero Stator,

e Spec H

-

nior - Spec F.Onty

Begpn

Coil !.1a£}.:.1._,
Fole Sice
Srec H

gooeto Stoator -

Sezginn Suec H

39
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REF. PART QTY. PART
MQ. HO. UsSeED DESCRK?TIGNS
ISA Pole Shoe, Mag. Siator - Spec F

16
17

'8
19

20

21
2
23

24
25

. 2%

30
3

32

1560A231

167-28
160A263

1604428
160A558

3364530
3364219
160/-428
3324319 -
332A273
502-2

336A1196

33247284
160A26 1

1674183
1604929

S26-15

Only

Flug, Spark

Box Assy., lgn. Brkr - Incl.
Cover & Gaskel

Ciamp, lgn. Coil - Spec F only
Nipple, 1zn Coil (Rubber) -
Spec F only

“Lead. tgn. Coil to Grd. {4'") -

Spec F unly

Lezd, 1gn. Coil 1o Brkr. Box
(20"") - Spec F enly )
Sirap, Point Sct to Breaker Box
Term Biock ' '
Black, Breaker Box Term.
Clip, Magneto Luead

Giemmet, Magneto Lead Clip
Lead. Mag. tator 1o Brke.

Sox (24'")

Screw, Temm. - B:kr. Box
Wick, Qil Drain - Brke. Box

Te Spec J o
Clip, Spri. Plug Catle - B2gin
Spec H

ABushing, Brxr. Box Flunger

Begin Spec J
Vinsher, Folashoe g, (11 167
Thicky) « Beapin Spoc H



FUEL SYSTEM GROUP

REF. PART . aTY. PART .
_Ho. HO. USED CESCRIPTICHS
| 145A94 ° | Inlet, Carburetor Air
2 50:2-720 1.+ Clamop, Air Inlet to Aif Cleaner
3 502-107 L Ciamnp, Air inlet to Carb.
4 1400537 | Housing, Air Cleaner
-5 1432538 T Cever, Air Clener
6 1405495 | Ceartridze, Air Clearer
7 518-5% | Screw, Wing - Air Cleaner Cover
) "'1lg
8 ) (‘A&EURETOR ASSEM3LY
1424286 | Srve Fooaly
1427416 ! " Begin Spec H
9 1490493 A Pumip Asernbly, Fuel
10 5022 2 Sltow, lav. Male - (1) Fuel
. Pump Out (1) Cark. in.
H 502-20 | Elbow, St Fuel Pumip In.
12 1424271 { Red, Fue! Pump Primer
N $26-63 2 Yasher, Flat Copser - Fuel
A Purp g,
14 124A981 ! Euffle, Fuel Pump Air
15 149A45 | Snacer, Fuel Fump )
16 14543 . 2 Gaslet, Fuel Pump & Sracer Mg,
! 1454775 I

Lir‘e.‘Fuel Pum;} to Carb.

40

PART

REF.,  PAAT ary.’

HO. HO. USED DE SCLF‘T!‘HS

18 1540601 I Manifold, Intake

19 {41A78" | Gasker, Carburetor Mig. -

20 331-53 2 Nut, Pipe - I'" - Exh. Qut

21 s05-3 2 Zlsow, Street - |1"* - Exh. Out.

22 '505-86 2 Mizpie, Clcse - 1" x 2-1/2" -
. E>h. Out. '

23 1552434 2 Mufiler, Exhazst ‘

24 143-263 o -Eracket & Clip, Manual Choke

25 I54A13 2 Casket, Intz'ie Manifold |

2% CHOKE, MAY UAL '

153897 L+ Key |
1538165 t . Key 2

27 159C690 I Taak, Fuel

28 1594692 2 Strap, Fuel Tank Mcunting

2 159820 { Cap, Fuel Tank

30 S501AS | L-.ne Flex Fuel - Tﬂ'\k 16 Pump

31 152 £295 | Tute, Plc-\—Up - Fuzl Tank Qut.

32 142773 i Elbow & Screen, Fual Tink

33 5258 1 Plug, Slotted Pipe - Fuel Tank:
’ Orain . .

34 1424554 ] Spacer, Air Cleaner Mig. Screw |

35 4258169 i Wrench, Carb. Adjusting
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812-63 - | Screw. Tlrouie Size Ady. - %6-32

12

)
el
17 »f
15 -~j 27 ~ct g
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CARSURETOR PARTS GROUP
REF. PART ary. S PAATS REF. PART GTY. FANRTS
0. _HO. uszo DESCRIPTION NO. T nO. UsED cbsc_.‘\ljlt:_:i_
CARBURETOR ASSEMBLY I8 815-72 2. *Screw, Throwle Fly - £4-40 x 1/4""
1424386 | To Spec H 19 142-369 1 Fly, Throttle"
1424416 1 Ecgin Spec H 20 142-258 i *Shaft Assembly, Throttle
] _SCREW, ROWL COVER | 21 142-370 | Nut & Jet, Mozzle
515-103 v 210-24 » WA 22 142-46 1 Retainer, Main Adj. Nz2dle
815-109 2 510-24 x 5/8"° 23 142-206 i Packing, iain Adj. N=edle -
2 S15-91 2 *Screw, Choke Fly - #4-40 x SIS 24 [42-45 ! ‘Retainer, Main Adj. Needle
3 142-55 ° 1 Fly, Chcke . . Packing
4 142-305 | "Steuve, Cheoke (Cover) 25 516427 - Pin, Main Adj. teadle
5 SHAFT ASSEMBLY, SHOKE %. - 142-41 T eNésdle, Main Adjusting
2-217 Spec F Only (1422386 Carb.) 27 Sody Asszinbly (Not Sold Separately
142-420 | 'Eicgin Spec H (|4’2A4i.6‘Carb.) . 2 ' 506.53 | . Plug. Gzs Inlet .
6 1 1a2:39. . i *Suaft, Float ' 29. 142-343 ] Bushirg, Throttle Shaft
7. 142-31 I Gashet, Body 10 Bowl 30 1432-42 i Nezdle Assembly - Incll Packing,
8 195817 2 Gasket (1) Flcat Valie Seat, (1) . MHut & Ret.
. Mazin Adj. tesdle Ret 3. 142-227 ¥ Pin. Choke Stop -
9 £42-256 | *Valve Scat Acsy, Fioat 870-53 ! "Nut, Throttle Stop
10 142-32 | Cazclet, Nozzie 812-102 1 Screw, Throttie Stop Cla'np - IO 32
1t 142-235 1 “Neozsie fssembly x 58"
12 faz-261 1 Floai nnd Lever 1¢2-33 o "CasLnt Kit, Ca'bx retor
13 feshB ! Lever, idie Siop 142K387 - ] Renair Kit, Carburetor (Incl. parts
14 142-40 i Mecdle, tdie Adjusting marked ). ‘
15 T142-782 ! Saring . 1dlc Needle Adj. - )
'6 142733 b Saring. Thiciie Stop Adi. ferew * - Conteined in Repaif Kit F142K 387,
17 - .



el e . o L AN s T

4

FUEL PUMP PARTS GROUP

rd

REF. PART aTY. PART
1o, HO.-* USED DISCRIPTIONS
|é9[}§93 " Pump Assembly, Fulcl
149K 526 I Repair Kit, Fuel Pump (Incl.
parts-marked °°,
| { Budy, Upper (Mot Sold Sep.)
2 315-148 4 Screw, H. H'(8-32 x 7/8"") Pimp
) . Assy.
3 815-147 2 Screw, Philliss Flat Hd (6-32 x
; 5/3'") Valve Ret.
4 149-26 2 r**Valve and Cage
5 . 143495 2 **Gasker, Valve
6 - 149A552 { **Diaphrazm Assembly
7 1294672 | **Soring, Diaphragm
3 1454539 b, Retainer, Valve Cage
9 14325675 | **Ssrine, Rocker Arm
10 SE6ATI] | P, Rocker Ann
i L Bady, Lower (Mot Sold Sep.)
12 149-710 1 Aim & Link Set (Only as a set).
13 .518-129 i Ring, ""E"" Ret. - Priming Lever
14 - 159455] i Lever, Hand Primer
Is 502-65 2 Seal, 'O Ring
16 1456454 | - Spring, Priming Lever
17 149A3 2 -**Gastet, Fuel Pump & Snacer Mtg.
: ) (Also in Fuel Systam Grp).
18 1494853 f

** - Contained in Repair Kit -#199K526.
g

**Gasket, Feel Pump Dipph. (Pull
Rod Side) - o

GOV.ERRNOR AMD THHWOTTLE GFIUP

REF. PART = QTY. PART

MO. NO. (USED DESCRIPTIONS

{ 150496 | Srud, Governor ./-,d,f'us‘.ing

2 150498 | Suting, Gevernor

3 1504639 i Joiny, Gaeernor Link Bail™

4 1504629 | Lirk, Gov. Arm 10 Curt. '

5 5:18-6 N Clip, £nd - Link to Carb.

6 ERACKET, VAR. SPEEZD GOV.
152C 109 i Madals with 60-Crle AC Outpur ~
152C 130 | Hodels aith 50-Cycle AC Cuirut

7 LEVER, SPEED ADJUSTING , ’
1528411 [ ihdels with 60-Cycle AC Dutput
1528129 1 - voith £0-Cyzle AC Quiput

8 T152441 | Vaher, Tersien - Sored Lever

9 870-65 ! fut, HMoglock - Spewo Lever - 104 -

*0

REF. PART QTY. T ART
o, 150 USED DESCRIPTIOMNS
10 152A110 ! Plate, Adjusting - Speed Lever
Travel
N 1824112 | Brachet, Micre Switch Mig.
12 3B8A151 | Switch, Micro -
13 3373228 - Harness, ‘.‘-’iring' Micro Switch
14 526-15 | Washer, Flat - Spiced Lever
15 57C-53 ! Mut, Gov. Adjusting Stud
' g70-53 ] Nut, Hex - Gov. Eall Joint 1o Link
17 £7C-131 1 Nut, Keps - Gev. 2all jcoint to
’ Gov. Ain ’

18 . 1524119 | Fitre, Insul. - Micro Switch

: Terminal, o

o/

.



HOUSING, STOP TJTTCH AHO GAGE GROUP
e 2 |
) ° RES,  RART QTy. PART
no. no. CED. DESCRIBTIONS

O ONC WA W —

=)

5TiAg

409501134
42551187
1348320
(34D1579
1350979

162.5
313-18
335A431

502-5

Cover, Engine & Cont.

Cever, Lifting Eye

Housing, Cyl. Air - L H (11 Cyl.)
Hzusing, Slower . '
Housing, Cyl, Aie-'R H {#2 Cyl.)
Line, Qil Gage - Flax,

Grige, Dil Precsure

Suttzn Siop - Ney d - Shec Foonly
Le¢ad, Stop Butten - Kéx -

Sze2c F only -

Elbow, Inv. Female - 0On Qil.Gzaze

0OLLY GROUP (OPTIONAL EQUIPMENT)

REF.

HO,

AW N -

PART
NO.

410K 287

410C 285
203-205
41022133
410828

QTY. PART
USED DESCRIP TION
| Dolly Assy. - Incl. entire grp plus

"= NN

hdwe (Does NOT include Carry-
. ing Frame),
Handle -
Grib, Handle
Axle
Support, Axle

43

REF.
HO.

PART
5O

GTY.
usz

PART
D~ DESCTRIPTICNS

@ ~N o

4104254
4 lACr‘\|4B
410P236
512-130

$25ABI

2
2
2
4

Plate, Axle Susport. ;
Bolt, “'U'" - Axle Mounting
wheel and Tire Assy. - Inch, Tube-
Ring, ""E*" Ret. -.Oolly Wheel 1o
Axle ' )
. Washer, Flat..: Wheel g,



CARRYING FFRAME AND BATTERY GrOour

REF. PART aTvy. _PART REF, PAAT aTyY. PARY
HO. HO. USED DESCARIPTIONS NO. HO. USED DESCAIPTICHS
| <330¢3 T Frame, Carrying 6 416A454 2 Stud; Battery Hold-down - Key 2
2 433P33 4 ’ Tips, Rubber - Carrying Frame 7 416P451 N Batiery, Starting - 12 Volr -
3 416C452. ! Rack, Battery - Key 2 OPTICNAL Equip.- Key 2~
4 337A56 | Slr::;‘, Grd - Carrying Frame to 8 LEAD, EBATTERY.TO CQNTROL - KEY 2
' Alower Hsg. - 336A13748 i Positive Post to Start Switch (3e°7)
) 4l(:;»’*.;153‘ | Strap, Sauery Hoid-down - Key 2 -328A1249 ! Megative Pest to Terminal Stud «58")
o OPTIONAL FUEL SYSTEM GROUP
REF. PLRT aryY. : PART (Liguid Petroleum Gas Only)
NO. to. USED CESCRIPTIONS .
| s032-39 1 Elbow, Carburcetor Inlet
2 159C745 ! Line, Fuel - Vagorizer to Carb.
3 £05-99 | Nipple, Vaporizer to Reg.
4 ‘1424418 | Vaporizer A:‘sy'.‘
.5 1484423 [ Sracket, Vanorizer Mig.
6 1494136 i Ccver, Crankcase, Fuel Pump
: . Hole ’
7 502-39 - Elbew, Regulavor Qutiet
8 124574585 | Regulator, L.PG - Secendary
g 1413547 | Curburetor, Press. - ILPG (Comb.)
Carb. & Press. Reg.
141K653 | I Repair Kit, Carburetor
141K652 | Gashket Kit, Carburetor
141-651 2 Szal, Thretile Shafr (Comb. of
' Carb.) ’
141450 2 Petainer, Throttie Skaft S=al (Comp.
of Carb.) )
. C..
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i e
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.RE.’.-k_(:-'l-r”!JLL STARTER GRCUP (Cptional Equipment Key | only)
REF. é’ART aTyY. PART REF. PART aTY. " PART
NO. HO. USED DESCRIPTICHS NO. ro. USED DESCRIPTIONS
192K325 i ' Siater Kit. Coemplets, Incl. 13.. -37""92A|68', 2 »‘3{m, Ra_xchex.
< t4g. Ring & Rawchet “Wheel 4 5i6-110 .4 g'q-hRo_'}- >/('16) x !'1/2".. (2)
. . Xatehet Arm, Cow
| 192A45 f Rope & Grip Lssy. 's (9IA167 | Clomp, Rose
2 192-43 J Rope (Less Grip) 83" Long 16 192A153 - | 8e$ring Sheave HuY, Bronze
3 192A44 I .Grip, Starter Rope 17 1924323 i Cap Screw, Socket Hd., 3/5-16
4 S17A25 ! Plug, Stariér Repe Grip , o ' x 1-0/2"", Shéave Bushing to
s 192C 152 t “Cover, Siatter t Cover (Repl. £06:30)
&  132A153 | " Whéel, Cog, tnti-Backlash . 17A 516-132 I Pin. Soital. Dra 172 ygt
EA SI¢A168 1 Washar, Sprg. Retainer (Used g opeal Brass 173 x 5787
. . Ny on Later Model'S:arters)l 18 870-138 ) | Nut Elex! k"' 2ushini '
7 | 51683 [ Pir. Roll, 3/16 x -5/, Recoil Cover S crmw —mune 8
| zp:;”g n | ’ 19 526A21 4 ¥zsher, Starter to Mtg. Ring
8 192439 pring, Recoi 20 “192C186 ! Rine M e arans Lo el
9 . 52£A123 1 Wesher, Thrust, Sheave Bush- . , H;ZE' ftg.. Startsrto Blower
- ingto Cover ' 21 870110 - 4 Nut Sp ip, Starter Ri
10 1928150 "I Shaave, Rope [;J;,fj:ff4f?'g' Starter Ring
i 1924172 2 Pawl 22A 1923 ) ’ e ' '
12 1G24 165 2 Szring, Pawl 5309 1 Wheel, Ratchet

SERYICE KITS / HD 1ISCELLAHEOUS

NOTE:! For other kits, refer to \h{‘éroup for the part in

Guestion,

RCF. PART aTY.

HO. N0, USED
(62K 163 |
6dxEe
145195 !
412C2 |

PART
DESCRIFTIONS
~aslet Kit, Plant - Complate’
Kit, tgnition Tune-up
Kit, Gasket - Carben R::mov-al (2
Marifold Gaskets Not Used).
Cover. Canvas {optional)

47 -
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. r".-'--':;‘

B I\j::-.g:@- Rear View of rol
T . (T T T T T e TN
(pd™ =TI © 130A l‘OA 10:4 1A 504
o B ¥ :
E D N S, : 1200A [ 160A- ,1/04‘ 50A c‘r_g]'
[ | 5
b : 1
' !
L———ﬁ s |
. —— Switch )'LS stor : 1 Assy. |
L pemmemsl o - SomsiE ] 1 |
e PG R S — S Cnm miwaal KT '
Switch . - ; . . .
Operated by J i _{"ﬂ?’i]’ Rheostat No, 303-112___ . |
Governor Control : Krob No. 304-61 [ ,:,\_} 1
3 Speced Control Assy.) H | ' : : -f‘ !
3 No. 1524113 \ [T |
S : TSN |
5. R £ i l
Rl |
— - P ! | B
L __ L1
/5.5 Ohm 160 W
Corrib Res.
| Xo. 204A183
. Centrol Box No. 301E1 803
) . Control Eox Reflector Plate No. 501C1329
e el A 1-Resistor ?x?.g. Brit No. Z04A117
L) (N Panel Control No. 301C2238
MTIAN bl . .
| l\ b= st 3.7 #ngy : - )
o NSRS MANUAL START MODELS BEGINNING SPEC"H"
8 N RL;h gw of Control
~ Magreto S i
= - m - — D ) : 120A 140A 1054 TSA 504 ]
= i " T3 rrese L "OOA 1soa?wo~ 504 | 604 ] cNegd
e - b \ T
' u e A S A . |
L U !
S | ,
: ’ [ !
' [ " Hesistor & D.Lg~x B
: \A = __.!_ _____ No. 304aD398_ . __ -
3.5 0hm Lioda 'K !p lex
~Rheostat
j/\, 203-112 . ,_g.ﬂ /14cep tacle
, _ Knob No. 304-61 \.:j"_T‘./' :
Switch - B A .__._v_....*!—’A;...I.,"\ g [ !
o d , L N\ AL I T I T N e TR RN T o
Cperated by Governor . ; —Switch ¥o. 208-2 l
Control : "' P S e |
Speed Control Assy. | C L T S T mition Swited No 1
No. 1524113 - M LS Z2H| [in /7 No. 303-68 3 S
| ('_"A' -7 ) SNBSS Start Switch / TmE
J s =i~ 7 No. 30828 e d

t A‘ 5 Oh ]‘vj 15 0k TS W. " 30 Orim 220 W,
g Corri L_J — — RYGS"S}_O; o Ribbed Fixed Res| -
| l No loo: Lead Assy. ~NO- SOCASTE o, 2024474
J_\ A ad|Agsy. No. 336A1248 . :
[s1 ) No. 33841412 conirol Box.No. 301E1779 -
;,_éﬁ,sg SN : .Centrol Box Reflector Plate No. 301C1329
i~ ER c/— < Control Box Vent Plate No. '?OlBI‘JL,U
LE_E - ~7, . 2-Resistor Mtg. Brikts No 14A4T70
=T S 2t 1-Resistor Mig. Brkt No. VC.éAlh

[

Parnel Conuol No. 301C2288
ELECTRIC START MODELS BEGINNTG SPEC “H




