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piymouth Locomotives are easy ¢o operate and service, but Lt 18 desirable that the
oparator he Familisy wieh the construction, function and care af the various parts
of the locomntive, ‘

The engine and accessory bulletins and these operating instructicas should be care-
fully read. A study of the assembly prints furnished with each locomotive will glve -
a clear conception of the machine, * ' o

INSTRUCTIONS FOR ORDERING REPAIRS

Always give serial number, model and gauge of locomotive, This faformation will be
found on the name plate, The serial nucber and model of the englne or accessorics
should also be given Ln connection with the above when parts for chese are wanted,
The englne and accessories are covered by separate bulletins, The Jocomollive parts,
other than the engine and accessorles are shown on assembly prints included with the
'parts lists, These prints give the symbol numbers, and by referring to the parts
11st the name and guantities used can be determined,

1 b '
Always speclly method of shipment of your arder, If none is given we will use our
best judgment and ship the cheapest way. Your earcful attention and adherence to
the nbove instructions will assist us in glving you prompt and corract service,

\la carry a large stock of repalis ot our facto'y in Plymouth, Ohio, to insure our
customers of prompe service. '

vour locowotive lncludes hydrestatic drive components and it was deaigned with you
in mind. Ease of operation, walatenance, adjustment and repair was majer design
consideration,

1

Operators, maintenance men and repalr men should study these {nstruetions and the
other booke and instructions furnished before operating or gservicing the locomotive.

GENERAL INSTRUCTIONS
The general canttructlon is simple, A variable displacement hydraulic pump {s driven
by the eaginc te produce a variable flow of hydraulic filuid under pressure. This flow
{s. conductpd ghrough flexible high pressure hose to a hydraulic motor, the oufput
speed of wilch {s in direect ratio to the flow, and the output terque in direet ratis
to the pressure. The direction of rotation of the cutput shaft is determined by the
position of control lever on the pump. ’ '

+
-

Tha hyﬂrayiic moter is connected to a drive shaft which drives both axles by medns of
gprockets and chains. '

\ LI Y . ,
nThe rate of spacd is'regulated by the volumn gentrel of the pump; therefore, only &
throttle and nump coatrol lever are required for full operation of your locomotive,
Service brakinz is accomplished hydrostatically. Therefore, only a parklng er emer-
gency brake Ls required,

The racommended wethod of operation {5 to seb throttle.at an enpine spoad, Bultable for
the: work to-be done and then,use pump contred lever for all control wperatfons, pushing
the lever forwatrd forca fovward motlon and pulling harkward for a backwsrd motipn, IThis
Lever (s spring londed to return ta nevtral from any position and . should be operated.
Alowly and steodliy to et amonch acenlioration aad deceleration,  The eperatord will.
zoon berore adent ot the manipulation of this cantrol,
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whe lover on the pump does act dircetly control the displacement, It
prescts a hydraulie valve wiich la turn controls the fluid flow to hy-
draulie eylinders which ave wuflt {nto the pump to control displacement,
and direction of flow, There I8 a time lag between movemant of lever
and actual change of displacement. This time lag provides smooth’ aceel-
eration and smooth livdrostatie brakiag. ‘ B

HL.‘

1
-

For very slow locomotive speeds a throttle setting of approximately 1/2 is perzissibla,
A higher englne speed will provide for a higher max, locomotive specd, A high engine
speed Ls recommended when heavy train leads zre to be handled even though a. high.loco=
motive speed is not desired, ' S
The maximum traid load that can be handled at high speed is limlted by the power of
the engine. It 1s poesible to overload the engine and stall {t if an attempt | .o
{s made to ascelerate an excessive train load to a high speed, or to accelerate too

‘ fast, The operator will. soon learn to sense when the englne 15 balng lugged and he

will ease the control handle toward acutral to relieve the load on the engine.

here is a neutral pesition stop on the pump control hand lever quadrant, To pass

this stop going [rom forward to reverse, OT roverse to forward, it is necessary Lo
move handle to the left or right, then forward or backward past stop. Lf the haad '
laver 1§ not restrained {t will be returned to neutral by the return spring. This

‘is a "Dead Man" feature.

BRAKTNG B

For normal serviece braking, it is only necessary to move the pump control lever toward
neutral positien until the'desired amount of braking 14 obtained. Do not mave control
lever 2ll the wiy te neutral unti] locometive 15 nearly stopped becouse wheel rotation
{s stopped when lever 15 moved to neutral, ‘ ‘ :
Do not use enzine throttle to docelerate locomotive, Always use the pump cuntrol.
This {s imporrant because it {s pecessary £ maintain englne spced to prevent cavi-
tation {n the mator. '

WARNING
Although it is possible to "plug" the controls by moving the concrol lever past the

neutral position before the locomotive has come to a stop this practice iz not ,
recommended and the operator is warned that under eertain conditicns the engine may

 be stalied and rotated backwards which would result in damage to the hydrostatic

components and the engine. If engine is stalled with pump in stroke the pump midy not
return to no stroke {neutral) and it may he necessary to activate chc‘by*passing

device per lnstructions under "Towiap the Locomokbive' to allow the engine to be started

without building up pressure in the hydrostaric system.

EARKING BRAKE

| The parking brake hand wheel Ls located to the right of the operacor,

This parking brake should always be applied when the locomotive Ls left unattended,
especially Lf {t {5 parked on a grade with the engine stopped,

‘ ot , )
Your hydrostaric transmission 1s an cffective parking brake when the englne {5 running
and tha charge pump can malotain the volusn of trapped fluld i{n the system. However,
vhen the charge pump 18 nobt runaipg normal {nternal leakage can, in tlme, result in
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loss of Eluid Irom the motor cylindexs, {£ the locomative &8 parked oun & prade.

ENGIMNE
Your engine is an farerpational Harvester Madel U263, Study the {astruction manuals
carefully, It explains the operation and sarvicing of engine.

P | {NSTRIMENT PAMEL

of the engine, They are cngine oll pressure gauge, cnglne temperature gaugc, and

Other items on the panel ares

cal circuits. It should be turncd off.1f the locomotive s left unattended,
KEY SWITCH and STARTER: This gwitch haa four positions. Left energizes the accessory
clreuits with ignition off. vertical ts off. Right enerpizes the accessory clyoults
with ignition on, Extrene Right agalast the spring energizes the starter,
ENGINE CHOKE CONTROL. |
FRONT LIGHTS SWITCH; Pull out one aoteh for dim, all the way ou€ for bright.
Ay ’
REAR LIGHTS SWITCI: Pull out ope noteh for dim, all the way out for bright.
TRONT DEFROSTER FAN SWITCH: FPull out to operate fan.

REAR DEFROSTER FAN SWITCH:. Pull out to operate fan.

{ZATER: The heater [an switch has four positions: Tacb in L8 off, knob out one notch
{s slow, knob out two notchas medium, knob oub three notehes 15 Dast.

_ MANUAL RESET CIRCVIT BgEAKERS,at top of pancl are labeled ACG.~ENG,=LIGHTS.. To-reget
breakot the red butten should be depressed and {rmediztely released, IE cvérloead or
short clreulr i not corrected, halding bucton dapressed will burn out breaker.

The ACE, bresker protects the fans, window wipers and heater clrcuits.

The ENG, breaker protects the ignition system, fuel gauge, englne oll pressure. gauge,
water temperature gauge and amnater, : - o

The LIGHIS breaker protecks all the light circuits and the trouble light socket under
the left side of the heod o the fire wall,

The hydraﬁlic temperature, charge pressure apd filter gauges are explained in the hy=
drostatic system portion of these {nstructions,

HYDROSTATIC SYSTEM

fhe controls of the hydrestatic system are covercd under geaeral instructions else=<
where in these sheets, ‘

Specific instructlons far servieing tha sepavrate components are given in the manu-
facturars bulletins furnizhed, Theoae {nstructions should he studled carefully Co
learn che funrrlon of, and the proper service mrocedure, for each separate compunent. -

There ére three gauges on the {nstrument panel which indicate the operating condition

ammeter. . . ‘ T T

BATTEEY SWITCH: This has WO jabeled positlons and must be on to energlze theqéléctfi—
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Trhore Aare threa gouges on the instrument panel which indieate the pparating conditlon
of the hydrostatic compunents. They ate chafne pressure situge, fluld temperacure gauge
and filter condition indieator, The charge pressure should read at legst 100 P.5,1.
with engine vunning at {dle speed and 180220 P,5,L. wlth engine speed of 1000 P,F.*.
or higher. The charge pressure should always he observed each time the coglne s
started and LEf the pressure is lens than 100 P.S.I. che eagine should be stopped
{mmediately and the systom checked using Sanstrand Bulletin. #9454 as a trouble shoot-
fng guide. | : T ' o -

The fluiﬁ-ccmpérnture should never be allowed to éxceed 180° F. under continuous

operations, A maximum of 2009 ¥, for very short periods of time (five minutaes ‘or less)
{8 acceptable, : : . :
There 1z an oil cooler provided in tha system to cool the fluid and it would be under
the most adverse operating condition enly that a high fluid temperature should be
experlenced; however, as an added safety recasurc a temperature switch is provided to .
blow the locomotive horn as a warning Lf the temperature reaches 200° F, S

"In the event that the temperature reaches 2000 F, it is suggested that the control

handle be moved toward neutral BUT NOT INTQ XEUTRAL and that the engine be operated.
agy approximately 1/2 throttle, This will keep the fluid circulating in the system

L

dnd,2llow Lt to be cooled while the load is reduced,

if the £luid filter condition indicator nears the red lined pertion of the gauge vhen
the Fluid 4is wirm this is warning that the Ellter element needs changing. Use only
geaulne replacement element providing 10 microm filtvation.

poiooet
The raservels Qas filled at the factory with approximately 14 gal, of Mebile #300
hydraulic fluld,

NOTZ: This £luld was used by Plymouth Locomotive Works for the tnitial Eill
because Lt was recommended as & suitable fluid for this application
and because of its wide distribution., There are other fluids on ghc
market which are nlse sultable,

. ' ' -
The proper level of the fluid in the reservelr is approximately 1" below the top
(inside} and is level with the tep of the bafile visible through the £111 pipe. The.
filler eap contains an aix filter to keep particulate matter out of the reservoir as
1t breathes due to varying fluid temperacurc. Kaep céver over filler cap closed €4,
protect cap from weather apd dizt. - ¢ 1 S T - R P A 1Y

A TR
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Thé Fluld filter is located near the left rear corner of the reservolr and thére is a

" ghut off valve in the piping between the filter housing and the reservolr, This valve

toy be closed when changing filter elements to preveat excessive loss of fluld, but
it MUST BE OPENED before attempting o start engine,

For long hydrostatic componeat 1ife it Ls nbsolutely neccsnar§ that the fluid be képt
cleany therefore, be very careful not to allew any contaminant ‘to enter the system
vhen changing [ilter alement. :
‘ . ¥
& o CHAIN DRIVE COMPONENTS

¥

The Final drive shaft Ls driven by the hydraulic motor which has a splined output shafc
which fits an finternal splinc in the end of the final drive shaft. This Ls a greased
spline engagement since it is in the same housing. as the large heavy duty bearing
carrying the shaft, Thia bearing houslog and the bearing housing on the other ond of

e e "
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the shaft wege fllied at the faetory LO ehe presey lovel with Mobilplex EP #) bearing
lubrigant, Cheek this ludvicaat weorly o the feliowlol wnonels Taohe oAl -

- ! " . v

4

Tar the larpge brazing nedrest the wobor thore sre -2 1/8" plpe plugs, one anthe front
sida of the houulng and ong on the rany. Aftor careiully wlesniag the emterior of the
housing remove toth pipe plugs and install a grrause fltting in port on front of houslng
Pomp Mobilplex EP #1 grease through this fiteing until iE comes out of the rear port.
Use the same procedure for the other housing, pumplng grease through the lowest port
until it comes out the highest port, All pipe plugs should be reinstalled., Do aof

~ leave grease fitting installed, ' ‘ - o - : e

-
(et

" The axle drive chains are lubricsted by means o chain ollers. These ailers should be’
kept filled with ofl and the flow adjusted go tha chains show a liberal coating of . ..t =i

“ail at.all timas.

v ' - . SR

Tﬁg chains were adjusted for propef‘ccnqiqn at the factory but they should be cﬁeckadff '3ﬁ
frequently and 1ot allowed to become excessively loose. TR

Chein tightness adjustment i3 made by moving the axies and this is done by weans of
the adjusting screvs located at each axle boxing location. The proper adjustment is
© when the chain has a total up and down movesent of approximataly 1" to 1 1/2" measured.
fa the conter of the span. 1L top and bottom span of chals are both loose add the moves
ment of each to obtain this measurement, Care should be taken to kaep the axles paral-
lel wlth each other and at 907 to contor line of chains. Allow 1/64 clearance between
S each slide and nxla beering hoxing. The cleavance batween ears on ench axle hearing -
boxing and slidea should be appreximately 3/32 to provide 3/16 total end rotion of
axle, As wear cceurs add shios between slidcs and frame to obtain this correct clear
anse, - . ‘ B \ ] C, o L

RADIATOR SHUTTERS - I R RPN RV
The sontrol for the radiator shutters is mountad on the zngle between the cab Efnné.'"
shoer and the contrsl stzpd, The zhutters are neld Lo an open pesition by springs. To
closa shutters turn the knob in a clockwise direction. I .

SANDERS ._ R _‘. W

e

v

f The sander eperating handles located below the fnstrument panel,

" 'To mpply sand while moving {n a forward direetion pull the handle toward the operator |~
and latch im elther the first or sccond natch depending upon amount of sand desired, |
Move the handle toward the front of cab to apply sand when moving backward. The cénter

i noteh of the bar 18 tha off pesition. S A

[ ety N B DR

EMERGENCY FUEL SUUTOFF
The nandles -are loeatad zt the outside froant corners of the cab. A quick pull on’
etthar hapdle will move the lever off of the plunger on the spring loaded fuel shuteff
valve causing it to close. - |
—~ | %o reset.the valve move the 1e§er over the yalve plunger.

HAND THROTTLE

The hand throttle locaced on the 1aft sida of the control stand will hold the enginge
threttle at ony desived positloa by muans of rrictton discs. The ampunt of fricticn ]

N Ra23-68 S1weT 5 oF 7 28 1017 ;
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Cpump

can be varied by an adjuscing nui on the underuide wi the head thretile.

WMDY WIPERS

Lach window wiper 15 {ndivicually controll

BATTERY

Creck water lavel every two weeks and keep
with cleaa distilled water. Do not over £

 Cheek the speciflc gpravity uccasianally.

chqrged battery.
TOWTNG TIE

If the locomotive must te rowed with a dea
structions nust be followed: "

The hydrestatic system includes 2 device t
creating ada effective bypass route for the
when the locometive is being tawed an
device te located ncar and te the right of
pressuré reliad valve bloek. It will ber
cap on the end of a hex. srojection on sid
ation tha screw 1s backed out af round cap
loaknuk,
Fond and serow in the serew uatil it eonta

mhe locomobtiva .can now be towed o pushed
WAR

vhen moving the locomotive in this manncr

of the fluid; therefore, it is extremely H
slow, (no faster than ona Lo one and one-h
eavitation in che motor and an excessive b
hundred feet, stop and cheek fluld tempera
it is uncomfortably warm, let it cool befo

.To tow locometlve at a higher rate of spoe

]

the deive chains be romoved,

wo vow locomotive be sure parking brake is applied, back off locknut to

cd by the switch on the wiper,

fillcd to approximately 3/8" above plates ;
11l. - :

It should read 1.250 or higher for a fully

LOCOHOTIVE

L

d engine for any reason the following fn=

o unseat 3 high pressurc relief valve, thus
hydranlie fluid, allowing it ta bypass the
d the motor is acting as a pump, This ‘
rhe motor on the right side of the high
ecopnized as a serev in the end of a round
e of relief valve bleck, For normal oper-
unkil 1t contacts scop and locked with

£Ls =top,
very slowly, after releasing brake,
NING

rhere f& no charge pressure and no cooling
mportant that the rate of wovement be very
alf M. P, H,) A higher specd may cause
uild up of heat in the flyid, Every few
ture by fecling the relief valve block, If
ra proceeding. . v

d or for a long distance It is suggested that

.l’.‘

TR TR I A
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¥STRUCTLONS FOR SERVICLAG AnD OPRRATION OF PLYMDUTH MODEL R3D LOCOUOTINE
P
eINGS 1O DD EACH DAY
Cheek warer in radlator. .
Check engine iubricating oll..
Check all fluid lines for leaks.
Check teasion of belts.
. Check tension of chains. i L
Check level of hydraulic fluld in reservoir. o
0i1 axle boxing siides. : - !
Fill chala ellers,
GENERAL CARE . S
i After a new locomotive has been in service & weék or sa, check all bolts for tightness.
 Keep locomotive clean, lubricated and adjusted,
The life of the hydrostatic componentd depends upan the :ypc and condition of the flufd’
. {a the syscem, Alwayé use a guitable Eluid and be extra caveful not to allow any con-
taminant to enter $yscem, .
)
Exclusive of the englne chere are ten lecations on the locomotive that require greasing
with a grease gug. Two of these (on sprocket shafr) have been discussed elsawhera in
these instructions. The other seven are located as follovs:
. One on outside of each axle hearing cover. These should receive additional lubricant
ench 100 hrs. Use a high grade medium bearing grease. ’
\
Oac on cach end of the brake shaft on the outside side of the locomotive, vne on the
{nner brake shait bearing that is reached thru the opening above the right step. Thete
is one Fitcring on the control stand in the operator's compartment, These [ittinge
should be serviced as needed.,
WARNING
In eold weather when the hydraulie fluid {s cold and has high viscosity the englne
gshould be run no faster than low {dle RPM until a little heal {3 built up Lin the fluid.
Since the system charge pump is direct driven by the main pump shaft Lt operates at
enaine specd and at high speed with heavy fluld a pressuré higher than that recommended
may occur in the mgin pump housing due ko resistance {in lines and cooler,
? Also, the hydraullc f£luid fllter may be subjected to aa undue suctien wﬁféﬁ'm;yﬂﬁgmﬁgé":"
the filter elewment. '
Never run englne faster than low idle R.P,M, Lif the pointer on the filter condition
{ndicator is in the ved lined portion of the dial.
Enpine Crankcase - 8 qts. - 9 qts. with filter change
Radiater - 6 gal. .
. Alr Cleaner = 2 1/2 prs. .
p— Hydraulic System - 19 gal, o
) .
PLYMOUTH LOCCHMOTIVE WORKS
Div, of The tate-Roct-Heath Co.,
Plymouth, Ghio,
Ue S. A,

|__r',-' r-.;_“"\'_a.'..“ .._:”l-l,-u'- i L 7 e [
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OPERATING CONTRCLS AND INSTRCGEATS

The operatur must thoroughly familiarize himself with the jnstruments and contrals
provided for operation of this engine. Thera are important differences bet waen '
various engines; therefore, renardless of previous experience with other machines,
the operator should fully understand what zach control is for and how to use i,
haefore starting to operate the engine,

HOURMETER

The hourmeter indicates the actual hours of engine operatioh. Tts range is from T
zero to 10,000 hours. When the hourmeterl reaches 10,000 hours, it automatically
gtarts again an zero.

SATETY ENGINE OIL PRESSURE INDICATOR

This indicator is part of the instrument panel (safety gauges) attachment. The
safety engine oil pressure indicator shows the pressuce of the lubricating oil
cireulating through the eugine, Lf the oil pressure drops below minimum operating
pressure, the engine will aurematically sStop.

HEAT INDICATOR

The heat indicator shows the temperature of the coolant circulating in the engine.
SATFETY HEAT INDICATOR

This indicater is part af the instrument panel (safety gauge) attachment., The
safety heat indicatoT rezisters the temperature of the coolant circulating in

the engine. If the temperature of the ceoolant reaches 195 F, the engine will
automatically stop.

AMMETER

This instrument indicates rhe vate at whiea the battery ig being charged o
discharged.

TACHOURMETER. ‘

The upper half of this indicator shows the emgine IPm; rhe lower half of the
indicator shows the sndicated hours of engine operation.

This indicator has 2 correction factor t0 datermina the actual hours of engine
operation from the indicated hours. Rafer to example following.

EXAMPLE:

Engine rpm -~ 2000

Tndicated hours - 100

Todetermine the actual hours of operation, multiply the indicated hours (100)
by the correction factor (,83). The actusl hours: 83 hours.

i
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TEHITION AND ETARTER ST

This switch has four posiriens: 1, Switeh o the 1aft (tON") position for
accossorivs; 2. "OFF position; 3..voW rosition te the right to ecncrgize
the electrical system, 4, $witch all the way Lo the right(*sT" position)
for eranking the engine,

PREPARING THE ENGINE FOR EACH DAY'S WORK

FUEL SYSTEM (GASOLINE)’ Cegi

Fill the fuel tank, Use a pasoline conforming O the specifications. DO WOT
USE DIRTY FUEL.

STARTING the ENGIND

WOTE: Never operaté the cranking motor for more than 30 seconds at one time.
1f the engine does not start, allow the cranking motor to cool two or three
minutes before cranking again.

INSTRIMENT CHECK

Cheel all indicators immediztely after starting, again upon reaching operating

1 BEE@ 8524662 P.E2-62

. L
s

temperature and at frequent intervals during operation to assure proper care through

prompt detection of irregularitias, If any »f the indicators do not rogister
properly; StoOp the engine. 7

AMMETER

The ammeter should indicate ''charge' whenever the engine i8 operating at a
speed faster thar low idle speed. 1f it indicates ndigcharge’” or a high vate
of "eharge” continuously while the engine is operating at this speed,
{pvestigate the cause immediataly.

HEAT INDICATOR

The heat indicator point mast be in "RUN' range, after the engine is warmed up,
for the most efficlent operation.

ENCGINE OI1, PRESSURE INDICATOR

If the indicator peinter does mot move into the MWIDLE" range while idling or

into the JRUN" range when the speed of the engine is inereased, stop the
engine and inspact the oil system to find the cause,

COOLING SWSTIM

NOTE: Do wot start the engine until the cooling system is £41led with coolant..
Remove the radiator cap or expansion tank £iller cap and check to be sure the
coolant comss o a level spproximately one inch balow the filler neek. Add

conlant LE nes2583TY. Install the £i1ler cap or radiator cap and tighten securely.

CAUTICH: NEVER FILL THE FUEL TAFK WHEN ENGISE 15 OPERATING. KREEP THE FINNEL OR

HOSE NOZZLE USLD FOR POURIKG IN THE FUZL, 1IN CONTACT WITH THE METAL OF THE TANK TO
AVOID THE POSSIBILITY OF AN ELECTRIC SPARE IGNITING THE GAS.

TOTAL F.E2
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PLMOUTY MODEL USG ° -7 me oAGT  SCCHMOTTVE sqrET 7 TOPAL 11

_‘____._....—-—-—-___-'_ﬂ

p——————

TROD

wAc ¢ | “INTERNALLONAL : VESTER 0.

1

ue 253

T TCANATIONAL ARVESTER 5 CYLINDER

l ‘

GASOLIME ENGLNE., HG_OV!'.RHED AT 2500 RFM

|

|

ND LDAD, RATED AT 92 HP 12 2400 RFM

b

[NCLUDES THE FOLLOWING

304549893 | BLOWER FAN .

e L

WMM

318441291 | FLUWHERL HOUSING
349164891

§01212C91

2753011

fif=b75ePA

Ar---r-r-n-in-in-'n_u ln—n—n—*-—-

L . :
- 1
' 1
1
4 CLAMP TO MOINT OIL COOLER .
s |ug 207 snm_ﬂﬂﬂ.ﬁw
1  BOOD. _FOR_FAN.. - .
7 | 7% 1% ! : : Mime’,f K;,.‘.
1 LHS Aton |ANGLE 70 SUPRONT- RABYATOR, EIGHL I
2 [ ps 133 _ T
1 m_am___mgmumﬂm— D, Stk 140
F—{pp 411 | DRATH.ODEE L i
T pr a7z | vOSE POR RAPTATOR.. UFFER £ A
i ' 11 “. T
1 | yP 156R.17 | OTL COOLER.
1 1Ra4Re | RADTATOR L
1 TOSE TOR RADIATOR. LOWER 2 378 1.0, X 4
2 2 = 1 1/2 PIPE BUSHING
1 2" P}
""‘ 1 2= A
1 1 1/2 x 1/2 x | 1/2 TEE
‘ B ] 11[5::5“@?!?!,?@'@{{&5_
t |RL 316 ] ROLT_FOR LOWER RADTATOR PTED
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SPACE SYSTEMS LORAL

1 650 8524862 P.EZ-11
DATE: mii=0O0 L it v W = — =
- SEFET 3 TOTAL 1l
‘ MOUEL HSG 3 TON 26 GAUCE LOCCMOTIVE e
= ] g oL NHAME 0 PART MAYL.

-1
1
-1

PHPHHQH-—EI‘&

B 1 K
o g haad Lo

- ' ' T W 1 o RS F LN
2| WP 965=2/4 | FRAT-UmERAL WASHER, MOTOR DRATN nnmg_&l
P 1395-1 | I ¥, -

‘i"" VP 1396 OTL FILIER, WITH ¥1388 CORDITION GAUGE

1 ELEMENT FOR VPLI9 EXTRA
i ‘ ‘ ‘ N i =PASS DEVICE

1 | WP 1572 | MAWTVOLD VALVE _ASSEMELY WITH BV

1 L yP 1573 N RING POR_VP 1872 VALVE

1

ver 1581 RYDRAOLIC m
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SPACE SYSTEMS LORAL
(TR AT X

1 EE@ B524e62

PLYMOUTH MODEL HSG

5 TON 36 GAUGE LOCOMOTIVE

SHEET 4

TOTAL 11

P.B4-11

RO)! OL

VP 1

]

=]

| rd B ]

Ve 1603

MATL, | -

o] ol v} #

o

" g Mims
5 A
-
- prmoviepmeryawerr T peyn U i
JLt b Aok Qo T g - A

x 1 Me .‘-‘
: S/ x 1L L/A WG )

S

T |

it

]

BRAKE SHOE

R ST .?.";“‘?.:Q‘ . ﬁ‘:’ﬁ-'tf'-ff' o

YLATE YOR NH3245 P

T v i

- OB 90 SBHEA

" .-..'-'- ..._l-.r..-.s,‘\--;-n-u.‘ -3.:...“.,4& —-——ar =

e R
— GAPGCREWS, 1/¥=18 x 3 3/4" LOWG

i

=

ASSEMBLY

RI GOV, SPRING. RRACEET

—_____'__._,_u_-nuh-———__-'_-'

MODIFLCATION OF THC 367 T42
"ROD FOR_THROTTLE, FRONT

A

T

oy S

‘ —PUSE-FULL, CABLE FOR _THROTTI® _
:: _i;g*r CLEVIE & PIN FOR PUSR=PULL CABLE —
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PLYMOUTH MODEL HSG 5 TON 36 GAUCE LOCOMOTIVE SHEET 5__ TOTAL 11
ROD| SYMBOL ‘ NAME OF PART MATL.
AXLES & WHEELS
T fL 37 TPROCEET ON AXLE I8 T. ]
Z | rL 358 6 TOR AXLE SPROCRET B
TP 0K | SOXING FOR aXLR -
LS80 | CERTER FOR CARWHEEL _ - 3
4 | vFL 2795 COVER FOR AXLE BOXTNG cL
4 | FL 2796 O RETAIN BEARING ON AXLE =
12 | FL 2B16A CAPSCREV FOR BEARING RETADINING PLATE 1
4 ) FL 3743 PLUG_FOB AXLE SPROCRET o 4
4 | FL 3746 __ _MM— 3 R
21 M ) 4 AXLE - — m
A AR AS ol
.-13 T
b -
8 7 o,
12 2
12 o ok
A g N
h 155';1‘ P L
E— 3/4-16 F 347 T R 1
16 CAPSCREW 3/4=10 x 1 3/4 e sl
16 EVERLOCE WASHER _3/4 BRARRE
b 1Y WOODRUFP ERY . . &
. 6 16613 ALEWITE GREASE FITTING _ R R PR
BE
p
FRAME AND RELATED PARTS :
& | 1S 181 TIE N
1 | Bg 324 | FRAME ASSEMBLY ey T
2 | AS 345 TIE BAR FOR FRAME
2 | {8 346 STEP FOR FRAME S
4 | CL 60 SPRING. POB AXLE . MS
4 FL 2086 rﬁ.ﬁ‘f
"8 | FL 3235A | SLIDE POR AXLE BOXING it
FL 3810 CQUPLING PIN ‘ 3
§ | FL 3005 BAR TO CLAMP AXLE BOXING SLIDE :
8 | FL 5006 | GHIM FOR AXLR BOXING SLIDE ot
4 | RL 813 | WASHER PFOR SPRING SEAT o 5
4 | ry 878y | WASHER OVER RLALJ ' '
& CAPSCREW. 3/4-10 x 2 1/2  POR RL 413 AT (LS
16 - Q. T
16 =10% 4 SLIDE ADJOSTING -
4 PLATN WASHER 344 ‘
4 af4
14 — 3/4-10 Py "
. MUY 1 1/h=] FOR H5345 T2 DAkt
2 lypol40QT-04 X1ES g
2 | vPol42T OFFSET LINK 5
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SATZ:  3-22-68  CHEUKEUSZ debsws
lPL‘fHOUTH MODEL d45G 3 'I‘Qll 26 GAUGE LOCU_!'_!}TI'IVE — SHRET 6 TOTAL 11
BOD LYMBROL ) OF TART MATL,
b VP 261 CLIF FOR 53/16 COPPER TUBES 5
2 | VP 443 I CHAIN OTLERS
1 | JL 3303 SUPPORT FOR CHAIN OILERS )ﬁ_ :
4 1/4" PIPE ELBOWS 509 ) ‘ NI
2 1/4" CLOSE NIPPLE : RSE
3 1/&" x 2 1/2" LONG NIPPLE RSP

L - HAS
1 WO
1 lus 372 a8

1 | Hs 373 RIGHT FRONT SECTION OF FLOOR WOO0D_

1 | HS 374 REAR SECTION OF FLOOR wooD
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SLYMOUTH MODEL HE@ 5 TON 36 GAUCE LOCOMOTIVE

1 658 8524562
SHEET 7 _TOTAL 11

P.@7- 11

NAME _OF PART _

SYMBOL
| _Hs 1034

HS 2R0X

s 282

HS 280H

STOF FOR

CONTROL STAND
LEVER FOR CONIROL HAND

e K

HUB FOR CONIROL LEVER

CONTROL STAND ASSEMB

LY

ON CONTROL_STAND

L 3

2
1_| M 902

DI, 625A

PE_130

11 | ¥ 158

1 vP 230
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SPACE SYSTEMS LORAL

' 1 650 BS24862  P.BE/11

L't L A da wlm ¥ A .

VPi292-12-65 WINDOW WIPER MOTOR

VP 1233

ARM_FOR _WLNDOW WIPER

VP 1294« 14] BLADE FOR WINDOW WIFER

VP _1396B

—M
GAUGE. FILTYR CONDITION

PLYMOUTH MODEL HSG 3 TON 36 GAUGE 1.OCOMOTIVE _SHEET 8 _ TOTAL 11
ROD]  SYMBOL TAME OF PART MATL,
1 rTPE IPPLE 1441 w2 THREAD BACK 1 /R FROM END REF
1 nTpE NIPPLE 327 x 11 1/2" LONG ASP
] STPF_NIPPLE 2" x 5" LONG RSP
1 PYPE FLBQY 2" x 490
2| 89 LB, TMPERTAL 90° CONNBCTOR 3/16 COPPER x 1/4 L.BT,
1 5716 COPPER TUBE x 18' LONG
: BATTERY & BATTERY BOX YT Ay
1| Li6OH BATTERY HOD-8D 12 VOLT ‘ e e
i [ HS 378 FOR Y b o T
11 B8 379 —ANGIE 10" K DOX COVER: =T 1
1} Hs 392 COVER TR AT OF BAT) R SRR
1| DL 9010 ‘BAR TO CLENF. R . iigd|
1| DL 9382__ | ‘COVER WR § e
"2.].DL 9383 S0 MR PR o 3 e,
21 5/16-18 3 AT = RS
1 PEEL EACK SPONCE RUBRER, 5/32 = 1" x 72 1/ B
. - _ - gl )
TNSTRIMENT PANEL, GAUGES & ELECTRICAL PARTS n
1 AS 174 SUPPORT POR FILTER COSDITTION GAUGE o fo WS
1| BS 376 PANEL FOR JTNSTRIMENTS I T
1 | Hs 377A END FOR _INSTRUMENT PANEL MRS
2 | HS 3778 CLIP YOB, INSTRUMENT PANEL END R
1 | HS 382 CLIP FOR CONDUIT BOX s
1 | BS 383 SUPPORT FOR CONDUILT _HRS
4 | DL 35687 BRACKET FOR HEADLIGHT M5
T | DL 6401 | ANGLE POR BATTERY CAELE CLIE s __
1| VP 61 CHOKE CONTROL
2 | up 208
1 | VP 269
2 | VP 291 —
1 1 VP 4h4b . .
2 | vp 5354
& | VP 651-12 | HEADLIGHIS <
1 | VP 740
L A__| sockEy POR TRSPRCTION LYCHT P
2 | VP 761 FROS
2 | yP 1126-10] TERMINAL STRIE
1 | vp.1153 | HYDRAULIC CHARGK PRESSIRE CAUGK
1| VP 1199 BATTREY DISCONNECT SWITCH
3 | VP 1266M 25 CIRCULT BREAKER .25 AMP, MANUAL RESET
1 | VP 1247A-3F CIRCULT BREAKER 35 AMP. AUIO. RESET
1 | VE 1248 HOURMETER
. | 1 | VP 1249 MOUNTING RING FOR HOURMEIER
&
4
4
1
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DATE: 3u.22-08 UHEULALUT oadazs

% TOTAL 11
PLYMOUTH MODEL HSG 5 TON 2% GADCE LOCOMOTIVE SHEET

[ . MA -

VP 1608 EI.EGM_.EIELM- RECEIVER
VP 1609 Z]ECTRIC FUEL GAUGE SENDFR.
VP 1610 ADAFTER FOR EmmTﬂmIﬂ FUEL. GALUGE
PE-933 SWITCH FOR DOMELIG ’,
ML-MEHBM

327145891 | ENG. OIL PRESSURE GAIGE
70228301 1 AMMETER

i p= =

i _"#? F e g ,Uj\'

. ~a-l
N . i .2, .

ki R EAE . o Lo Pk 23
X : " E : 20
o -

{—————FTRADLIE MO
VOIR

12 5% SRAEATHER & CAP YOR _H3%%3 RESEX

2?, 3%3 RESERVOIR FOR HYDBAULIC PLUTD

3

T r— £
_HA.E_H_!._MM T
: ' MS

M8 _

13

FL 2968 BLOCK H534.3

R . L " l-‘ i oy R, . e i a };M._'w
. : [ s o) ? S A T eyt Y JE S 3
..a_.-,::"- o LR KIEE TR ey ’_”:,.)3 S apEn” . : : it ”

g . - . NN FUE— Iy i Mg vt L Gy : LN
i ' b g, o R Xl LS - g i d ST b L i

T .-‘-.!‘.‘-",;,-:;..-.-.re?f-.;,g:ﬂ"ﬁ-\i_ﬁ..g_.?p it R LIS o , ;iég = : : ‘ TR . 2 X
o : i N e Wi, L

% -

— [0 - '.Ir-n-n-—n-lr-;u-d

(=l

VP 99A 4]
YP 13854 LQCE FOR HOOD DOOR

-~
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PLYMOUTH MODEL HSG 3 TON 15 4. LOCOMOTIVE SUEET 10 _ TOTAL Ll
ropl SYMROL ‘ \AME OF TART MAT]
CAB ASSEMBLY

T1E =35 I ASSEMBLY 3
TTHS 529 TEATHER STRLP FOR DUOR
T HS 237 ZiOSIRE FOR FRONT OF CAB WS
5181 787A - O TAIDIE . TER_ ‘ NS |
7 [BL 1072 TAND HOLD FOR REAR OF CAB MS
1TPL 3859 DOOR FOR CAB, RIGHT " HRS
1 [FL 3860 DOOR POR CAB, LEFT T
2 {¥L 3878 MR
3 {¥L 3879 ™S

T3 LFL 3932 ‘

1 ¥L 3933

‘ < & VL 3983
T | ML 13088
\ : 3

& VP 548 \
‘-‘l'4 (YP 749 : ;
% [33197-R “THLAND STRIP "~ | RUBBER
% (755474 THLAND WINDOW CRANNEL. 87 5/8 LG, FOR VPs&E . {RUBRER
% |33197-R INLAND FILLER STRIFP, 95 3/4 LG, FOR VP749 —
& 175574 THLARD WINDOW 35 374 LG, FOR VPN v ok
Z {7 THICK GLASS WOOL LNSULATING BLANKET X 7% 1/6 % %6 3/%

FOR F’L3859 & FL3860 DOOR

5. ‘ER_GRO
4 |AL 1212 HEAD POR SAND VALVE [ §
% (AL 1214 srn;m FOR_SAND VALVE — eI
4 lcL 79 S
4 €L 80 . C
1 ICL 81 i i
-2 |6 82 o
_2 |CL 83 B “CL
1 |CL B4 R + CFL
b;- & _ICL 139 T T
_ 4 1€ 160 i, s~ -3
2 |FL 1475 cL
2 |FL 1476 a
1 |FL. 1478 )
1 171, _3920X M5
1| FL 3921X CRS
2 |HS 388 s _
4 |PF 44 HOSE FOR SAND .PYPE E
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DEC-E3-=2p1  16:11 SPACE SYSTEMS LORAL 1 BEB 8524662 P.11-11
: LOCOMOTIVE AUMBAK
:]ATF..: 3-22‘-&8 ' C}Ecmn= J-T&D-

SHEET 11 TOTAL 11
21YMOUTH MODEL HSG 5 TON LOCOMOTIVE ‘
ium e AEROQUIP HOSE & FITTING
NOTES: CUT HOSE TO LENGTH GIVEN
FITTINGS TNDICATED AFTER HOSE
. TSED WITH EACH HOSE ARE
gnmﬂmnmnmmmmmgmormqg '
ROD | ROSE _Ia!ﬂ-—__ﬂﬂﬁﬁ—-—. ' ' __MQMMMM—
. g ) | R O

IR s A e

bkt -
o TERS AL o e
Y R e = g e ¢

% A
) -°N -}i

F e i

DU S e A :ﬂt e

oy AN P v sl

2021=2-48 |

= |_90° ADAFIER
2021-hkw8 | STEAICHT ADAPTER, 7/16=20

202702~-8=10 /8-14 JIC TO

ROD_
11202 702 wh=dS|
3

f

1

1

i

1

k& 36103 | 5

_E'_.l [
T 19 | T02I~12=125] & —

1 1 g - I‘ - —— - ]::-.-
_1§ ) N § -1} . - r - ——
I T 270l ‘ . - ‘ ‘

—i6-135 SFIRATGHT ADAPFTER - 1 1/16=12 JIC TO 7
y:: 1 gg'gﬁg-us 450 ADAPTER L 1/16-12 JIC TO 3/4 MALE PIFE THREAD

TOTAL P.11
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¥ PART NUMBER DESCRIPTION QTY.
o 1) 3006150-1190 Back-up Washer 2
b
% 2) 29004101-1190 0" Ring 2
3) 9004100-0200 “Q“ Ring 1
’ DY ot fld e
O ROUMDNESS (TIRY " PARALLELISM 1TIR) -@- BASIC LOCATION (R.) | === CENTRAL LOGATIAN ITIMY
2 AMGULARITY  (TIR) | o= STRAIGHT+FLATITIRY L PERPEMDIZULARITY (TIR) @ CONEENTRICITY!TIR) | GGCALE
—MATL TTLE manifold Valw
Mounti Seal Packar
DES|GN 408 MO 232 HYDRO-TRANSMISS]
DRAFTEMAN (S, bV o
r = . @IV, OF SUNDSTRAND CL
— GHECKER LA SALLE. ILLING!

. ' PROJECT ENG.Q#_‘TRJ 54 DWG. NO. R*
rTE ST = T I e AL B/N F 700 (0 SECTION MGR.| - t

Y = Lroad T S, e, g I 9510049
[ SEET_EF 7 DATE | &Y - REMARKE | RSLEASED BY |/ - SR L
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SPACE SYSTEMS LORAL

PARTS LIST

Model
23-2036

Part Number
9007200-2538
9009610-2850
9801038-03
9801074
9800648
9800721

. 9004101-0150

9007200-4430
9007200-4438

9009610-4778
- 9230285

9230482

-+ 9230127

9001415-0002
9004800-3110
9230197
9230288
9004800-3708
9004101-0140
9230239
9007200-2530
9007200-2526
9009610-2850
9003560-2500
9009660-2500
9800916
9800917
9004600-0607
9009610-2850
9800893
9800432
9004101~-Q0140
9801076

9800138

9005001-1200
9005101-4400
9004201-2500

900720044416
90096 10-4778
9230018
9230019
9004100-2320
9001430-0001
9230469
9001435-0001
9800210
9006320-0025

1 EE@ 8524662

1) et o e e k¥

Variable Displacement Pump

Part Descriptien
Hex Head Screw
Washer 3
Charge Pump Assembly
Charge Pump Gasket
Check Valve Assembly
Check Valve
TO! Ring
End Cap Screw
End Cap Screw

* Washer

End Cap
Shim
End Cap Gasket
Rear Bearing
Pin

+

Valve Plate

Bearing Plate

Pin .

10" Ring

Pump Housing

Hex Head Screw

Hex Head Screw
Washer

Jam Nut

Washer

Control Handle

Spacer

Cotter Pin

Washer

Control Valve Assembly
QOrifice :
10' Ring

" Pin

Not Used

Control Valve Gasket
Plug

Hex Head Plug

Q' Ring

Hex Head Screw
Washer

Trunnion

Shim

' 10! Ring

Trunnion Bearing,
Drive Shaft

Front Bearing
Connecting Link
Retaining Ring

P.82-88

It e



MNOW-27-286E1

47
48
49
50
51.
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66 .
67
68
69
T0
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
.89

162 4%

SPRCE SYSTEMS LORAL
. -
23-2036
3004830-2501 -
9006320-0062
9004830-6201
9230124
9004800-3708
9230128
9009610-4778
9007200 4422 & 4424
9240147
9604102-1360
9220242
9004610-1212
9004100-2380

' 9240093

. 9006201-0387
9007300-1906
9220419
9005001-0600
9220691
9004100~ 1440

" 9004100~ 1420

- 9007200-2508
9009625-2601
9220479
9220436
9510014
9004830-6201
9006320-0062
9230151
9230247
9006250-0250
9230014
9230015
9230011
9230013
9230012 -
§220760
9230248

. 9230158

-9230234
9230241
9230235
9230225

1 E2A@ 8524662

o ———

Pivot Pin
Retaining Ring
Pin

Front Cover Gasket
Pin )
Front Cover
Washer

Hex Head Screw
Seal

10' Ring

Seal Spring
Groove Pin

'Q! Ring

Seal Retainer
Retaining Ring
Socket Head Screw
Sleeve Retainer
Plug

Servo Sleeve
tO' Ring

'Q' Ring

Cap Screw
Washer

Spring Guide
Servo Spring
Servo Piston
Pin .

Retaining Ring
Servo Link
Pilot

Retaining Ring
Spring Retainer
Spring Guide

Cylinder Block Spring

Spring Seat

Retainer Spring

Pin

Cylinder Block- Aaaembly

Retainer Guide
Slipper Retainer
Piston Assembly
Thrust Plate
Swashplate

P.EZ3-88







Hy )

MHOW-2"7— :
L-27-2001  16:47 SPACE SYSTEMS LORAL
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ESTALLATIDN PROCEDURE
ORIFICING PUMP CONTROL TQ SLOW RESPONSE
CHANGING CONTROL OR CONTROL GASKET

May be necessary to
disconnect control
linkage at this point.

Pump Control

= \‘ Opening into pump
See Item #6
Follow-up linkage 3
e o Cotter Pin
Link to Swash Plate . = e
— =
Washer 2 - D Charge Pump
Clevis Pin © —_— 1 e,
Control Gasket - i
FRONT — y _ @ REAR.
Disconnect case '
drain line at pump. |
®
See Item #2. O o © These hose shown
@) disconnected for
) clarity only. Do
not disconnect.

1. Wash all dirt from top of pump-

5 Disconnect the case drain hose which runs between the pump and reservoir at
the pump and raise as high as possible to keep losa of oil at a minimurmi.

3, Remove (9) 1/4"-20 sacrews.

4. Raise pump control as high as possible and tilt toward front of pump. This
chould be done carefully to prevent damaging the pump control gasket and to
make sure the three no" rings remain in place and are not jarred loose to

fa1l inside the pump. (See #2) '

5. Inspect the control gasket and if it is damaged, it should be replaced.

6. Immediately cover the opening into the pump with & clean shop towel. This
will prevent anything from falling into the internal parts of the pump while
installing the orifice.

7. To replace the control valve or the control valve gasket take the following
steps: ’ ‘

(a) Cover the opening into the pump housing with a clean cloth.

(b) Remove the orifice, if used, and the three "O" rings irom the acontrol
valve housing.

(¢) Remove the small cotter pin.

(d) Remove the gmall washer.




Axy )

Follow-up linkage

10.

11,

12.

13.

" 14.

MNOWU-27-2861  16:47

SPACE SYSTEMS LORAL

1 BEE@ B524e62  P.EE-B2

NOTE: All three ports
Port #2 contain an "'Q"

} ring.

Orifice plug pressed
into and held by nou
Port #3 ring n Port #3.

S

(e) Remove the clevis pin. NOTE: The clearance between this pin and the
three holes it passes thru is very small. Wiggling the control valve from

gide to side as the pin is pulled will eage the job of removing it. Do not
drive it out. - ‘

(f) Put the new gasket in place. Coating the gasket with light grease will help
hold it in place. '

(g) Place the link to the swash plate in the follow up linkage and push the clevis
pin into place. h

(h) Put the washer on the clevis pin.

(i) Put the cotter pin into place. Do not reuse the old cotter pin.

View of Underside of Pump Control
Fig 2

Place the three "O'" rings into place in the control valve housing, It is recom-

_mended that the "O" rings be coated with light grease to hold them in place.

Insert the oriiice plug into the I.D. of the "O" ring in Fort 43 (See Fig. 2)-
NOTE: The orifice is provided with a gmall projection or guide on one side.
This guide is designed to fit into +he drilled hole in the control valve housing.
The orifice plug is sa designed that the slight press between it and the I.D. of
the "O" ring will hold the orifice plug in place while the pump control is being
bolted back down.

Remove the cloth covering the opening into the pump.

Swing the follow-up linkage. as far as possible toward the rear of the pump and
lower the pump control to its normal position.

Replace the (9) 1/4"-20 bolts, tightening them SNUGLY. Replace case drain hose

Replace lost oil and run system for a short period and recheck for proper oil
level in reservoir.

Reconnect the linkage to the control and if necessary, readjust the mechanical
lgtops'' so that the mechanism driven by the pump operates at the desired speed.

Sundstrand Hydro»Transmiss
Bullerin #9423
Japuary, 1963



MNOWU-27-2861  16:48 SPACE SYSTEMS LORAL 1 BEE@ B524e62 P.E7-E8

REPLACEMENT PROCEDURE
CHARGE PUMP GHECK VALVES

- Pump Control

Do nnt lnn;en w,

Control rCyl inder
R

Check Valve
(2) Per Pump

Charge Pin
Charge Pump :

Tang munt engage alat in-
A main pump drive l-:.al.!.'t:.m{F

Fig. 1
E!acement Procedure
- 1. ‘Wash all dirt from pump.
" BT
i 2. Disconnect the suction hnae between the reservoir and charge pump at thg
M”i‘“‘" charge pump. Raise the loose end as high as possible to minimize:t
PRt T T of eils : b

Disconnect the pump cam: drain hoae {not the large high 1-"'”’3'“'=
the top case drain port in the pump. This is the hose running betwe il .
pump and the cooler or reaervoir. Raise the loose end as high am% '
to minimize the loss of ail. The high pressure hose 'is shown disconnected ™ ™
in Fig. 1 for clarity only. ‘ 3 T
¢ Lo e 11
':-‘,'ufgt s
4. Remove two 1/4-20 hex. head cap screws from each side of the charge pump.
Do not loosen the rwo screws located one at the top and one at the bottom.
These two screws are used to hold the charge pump together and are not
attached to the end cap. :
) _n,.,m 3

5. Remove the charge pump assembly. Th‘ls assemhly is located hy a :prenl s
pin. It may be necessary to wiggle the charge pump to overcome the friction

of this spread pin. Do not use a screwdriver or anyother tool to force the-

. l.;,‘.; Tew

.! / {Over)

- Y
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, zharge pump iwayfrem the'main pump. NOTLE: Note position-of tang on
narge pump shaft., If the shaft is thﬁn turned, it can be returned to itx

" origtnal position, making rea:zembly of the tang into‘the slot of the main

‘pump drive shiftTnuch easier.

A . X :
T J':ﬂemm the twocheck valves. Thtu-‘vi'n.n be' ‘done with a.wtda ‘bladed acr

Ty

Cddriver ot “flat: piece of-metal appruxu'nately 3/ yzm, th‘it:": by 5!8“‘wul¢ u
e ae A -crhwmver. ‘ o IR I e S s

J

% .7 ,“Iri"u"éau-'umm miew check valves.' wnt e o rmgﬁnmmaighr'mu
el e rprevedt their bei ing damagaﬂm the*valve is screw-d’lintu plad’d 'Ha.
P " the vaﬂnea -are tur-nad in tlght. cen T
P ,I- 8. In*stall the charge *pump gasket. If the gasket is damaged in any way,
*lhﬁulﬂ"’hn ﬂphced. - - : o

e 'iﬁhtall the Chafge ‘pemp. Slip bndy onto the ﬂpre:il,d' pm and tighteu thé"
" beles. - Torque the hoits to 70-7% fich pounds. NOTE: The tang on the

‘charge -pamp drive shaft must be ahgnad writh and :ngaged into tim co

“‘*rpnnﬂmg ‘siat in the: main purnp drive shaft,

Reconrnect hoses.

Replace ‘loat oiul. .

: "l"z . Sta.rt vékizie ang ine at a slow- vdh for: a.pprnx‘lm.ltely' two minutes. "Chegq
' oii-}evel to be sure its at'the-level called out in the vehicle spemf\utmm

!""

Wt 0
-y
P e
. NRT ;-?‘ LA L
o - E if'*‘. .-’ﬂ e o <]
5
i . - 'f. ""f! v-f : ir 4

Loy

i . o ot g Sundgtrand. Hydrn-'.[‘ranl 'i-
SR ’ e "*"“"Biinet«in fod2z. m?"
) : Jl.num-y, 1945

i

| & ?.'.‘é-i

[

TOTAL F.E2
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SPACE SYSTEMS LORAL
TPARTE LIGL

Part Number

9007200-2536
9009610-2850
9801038-03
9801074
9800648
9800721

. 9004101-0150

9007200~ 4430
9007200-4438

9009610-4778
- 9230285

9230482

- 9230127

9001415-0002
9004800-3110
9230197
9230288
9004800-3708
9004101-0140
9230239
9007200-25230
9007200-2526
9009610-2850
9003560-2500
9009660-2500
9800916
9800917
9004600-0607
9009610-2850
9800893
9800432
9004101-0140
9801076

98001338

9005001-1200
9005101-4400
9004201-2500

9007200-4416
9009610-4778
9230018

9230019

4004100-2320
9001430-0001
9230469 _
9001435-0001
9800210

9006320-0025

1 658 8524662

variable Displacernent Pumnp
Model
23-2036

Part Description

Hex Head Screw

Washer

Charge Fump Assembly
Charpge Pump Gasket
Check Valve Assembly

Check Valve
0! Ring

End Cap Screw
End Cap Screw

Washer
End Cap
Shim '

4

Fnd Cap Gasket

Rear Bearing
Pin

YValve Plate

Bearing Plate
Pin

tQ!' Ring
Pump Housing

Hex Head Screw
Hex Head Screw

Washer
Jam Nut
Washer

Control Handle

Spacer
Cotter Pin
Washer

Control Valve Assembly

Qrifice
Q' Ring

'P'.Ln -

Not Use

Control Valve Gasket

Plug

Hex Head Plug

0! Ring

Hex Head Screw

Washer
Trunnion
Shim

~ 'Q' Ring
Trunnion Bearing,

Drive Shaft
Front Bearing

Connecting Link

Retaining Ring

P.@1-83
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47
48
49
50
51.
52
53
54
55
56
57
58
59
60
61
62
63
b4
65
6b .
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

16213

SPACE SYSTEMS LORAL
o= -
23-2036
9004830-2501  ~
9006320-0062
9004830-6201
9230124
9004800- 3708
9230128
9009610-4778
9007200- 4422 & 4424
9240147
9004102-1360
9220242
9004610-1212
9004100-2380
© 9240093

.. 9006201-0387

9007300~ 1906

9220419
$005001-0600
9220691
9004100-1440 °
" 9004100-1420
. 9Q07200-2508
9009625-2601
9220479
9220436
9510014
9004830-6201
9006320~ 0062
9230151
9230247
9006250-0250
9230014
9230015
9230011
9230013
9230012
4220760
9230248
. 9230158 g
- -9230234
9230241
9230235
9230225

1 658 8524662 P.B2/@3
Pivot Pin

Retaining Ring

Pin

Front Cover Gasket

Pin '

Front Cover

Washer

Hex Head Screw

Seal

'Q' Ring . ¢
Seal Spring ' '
Groove Pin ot T
'O Ring

Seal Retainer
Retaining Ring

Socket Head Screw
Sleeve Retainer :
Plug :
Servo Sleeve

Q' Ring

'Q' Ring

Cap Screw

Washer

Spring Guide

Servo Spring

Servo Piston

Pin

Retaining Ring

Servo Link

Pilot

Retaining Ring

Spring Retainer

Spring Guide

Cylinder Block Spring
Spring Seat

Retainer Spring

Pin :

Cylinder Block Assembly
Retainer Guide

Slipper Retainer . C .
Piston Assembly

Thrust Plate

Swashplate
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INSTALLATION PROCEDURE
ORIFICING PUMP CONTROL TO SLOW RESPONSE

L CHANGING CONTROL OR CONTROL GASKET

May be necessary to
disconnect control
linkage at this peint.

Pumyp Control

o * Opening into pump
See Item #6
Follow-up linkage
Cotter Pin
Link to Swash Plate S i
=
Washer = 2 Charge Pump
Clevis Fin — g

Control Gasket
FRONT

Disconnect case
drain line at pump-
See Itemn #2.

"@‘ St
1 b @ REAR
@)

® o ©Q These hose shown
o disconnected for
) clarity only. Do
not disconnect.

{. Wash all dirt from top of pump-

2. Disconnect the cage drain hose which runs between the pump and reservoir at
the pump and raise as high as possible to keep loss of oilata minimum.

3, Remove (9} 1/4"-20 screws.

4. Raise pump control as high as possible and tilt toward front of pump. This
should be done carefully to prevent damaging the pump control gasket and to

make gure the three HOY rings remain in place and are not jarred loose to

fall inaide the pump. (See #2) '

5. Inspect the control gasket and if it is damaged, it should be replaced.

6, Immediately cover the opening into the pump with a clean shop towel. This
will prevent anything from falling into the internal parts of the pump while
installing the orifice.

7. To replace the control valve or the control valve gasket take the following
steps! )

(a) Cover the opening into the pump housing with a clean cloth.

(b) Remove the orifice, if used, and the three "O" rings from the control
valve housing.

(¢) Remove the small cotter pin.

(d) Remove the smalil washer.



Follow-up linkage

10.

1.

DEC-B3-2861 16: 16

1 BEE@ 8524662 P.E2-62

SPACE SYSTEMS LORAL

NOTE: All three ports
Part #2 contain an '"'O"

‘[ ring.

Orifice plug pressed
o into and held by "O"
Port #3 ring in Port #3.

& ™

View of Underside of Pump Control
Fig 2

{e) Remove the clevis pin. NOTE: The clearance between this pin and the
three holes it passes thru is very small. Wiggling the control valve from

side to side as the pin is pulled will ease the job of removing it. Po not
drive it out.

{f) Put the new gasket in place. Coating the gasket with light grease will help
hold it in place.

(g) Place the link to the swash plate in the follow up linkage and push the clevis
pin into place. -

(h) Put the washer on the clevis pin.

{i) Put the cotter pin into place. Do not reuse the old cotter pin.

Place the three "O" rings into place in the control valve housing. It is Tecom-

rmended that the "O'" rings be coated with light grease to hold them in place.

Insert the orifice plug into the I.D. of the "Q" ring in Port 43 (See Fig. 2).
NOTE: The orifice is provided with a small projection or guilde on one side.
This guide is designed to fit into the drilled hole in the control valve housing.
The orifice plug is so designed that the slight press between it and the I.D. of
the "O" ring will hold the orifice plug in place while the pump control is being
bolted back down.

Remove the cloth covering the opening into the pump.

Swing the follow-up linkage. as far as possible toward the rear of the pump and
lawer the pump control to its normal position.

Replace the (9) 1/4"-20 bolts, tightening them SNUGLY. Replace case drain hose

Replace lost oil and run system for a short period and recheck for proper oil
ievel in reservoir.

Reconnect the linkage to the control and if neccssary, readjust the mechanical
lgtops'' sa that the mechanism driven by the pump operates at the deaired speed-

Sundstrand Hydro- Transmiss
Bulletin #9423
January, 1965

TOTAL F.E2
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— Conirel Cviinder

Do not looscn
these two SCIrows.

(g}h;‘;}; \;il;ep (See Step #4)_.
. ‘ - Remove (4)
' 'H&‘r"ewi'”:""' {2)
, “each side.
Sl R

Spread Pin

S Charge Furi'xp Assembly
, - Charge Pump Gasket

Charge Pump Drive Shaft

. Tang must engage slot in

, _ main pump drive shaft.
Cylinder

-

rig.

Replacement Procedure

. Wash all dirt irom pump.

2. Disconnect the suction hose Letween the reservoir and charge pump at the
charge pump. Ralse the loose end as high as possible to rminimize the loss
of oil. ' Lo

3. Disconnect the pump case drain hose (not the large high pressure hose) at
the top case drain port in the pump. This is the hose running between the
pumnp and the cooler or raservoir. Raise the loose end as high 25 possible
to minimize the loss of oil. The high pressure hose is shown disconnected
in Fig. | for clarity only.

4. Remove two 1/4-20 hex. mead cap screws ifrom ezch sids of the charge pump.
Do neot loosen the two 5eTEWS lecated one at the top gnd onc at the bottom.
Thesze two serows nro used ta noid the charge oumD 10gether and are not
attached to the end Cap.

%, Remove the chargs pum? aesembiyv, wiz assembly .3 tocated Dy & spread

$d

Ly

pin, It may be nocessary o woippie the tharge pump i3 OVE rcorma the friction

of this spread pin. Do not use screwdriver or anyoineT tool te foree the

{Over!?
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ithe valves are turned in tight.

Iﬂsta.ll the charge’ pump gasket. if ‘the gaéket is damaged in any way, it
~ghould 'be rcplaced ;

658 852 4274 P.@Z2-E2

chargpe pump sway' from the main pume. NOTE: Note position «f tang on

' charge pump shaft. If the shalt is then rurned, it czn be returned to its
"‘ongmul position, maliing veazzembly of the tang intd the slot of the main
pump drive sha.'ft":nucn az3iet.

TS,

Remdve the twn “gheck valves. Thts “an be done with 2 wide ‘bladed serew-
drwer ot flat. piece -of metal apprommatﬂly 3/32" thick by 5/8" wide used

g as a screwdrwer. o X -

- .
A2 v i e

nstall”the two new check valves. Cﬂat the ”D” rings, with hght greaseto
prevent their being damaged as the valve is serewed into place. Make sure

lﬁ's:ahfthe charge pump. Slip uody onte the spread pin and tighten the {our
- golts. - Torgue the bolts to 70-75 ihch pounds. NOTE: The tang on'the

- _cbarge p.rnp drive shaft must be ahgned writh and engaged into the corres-

sponding sist in the main pump drive shaft.
"Reconrect hoses,
‘Replace lost oil.

Gtar: veliizle engine at a slow idle for appromma:e;y two minutes. Check
-pil-level to be sure its at'the level called out in the vehicle spemf\catmns.

. Supiszrand Hydro- Transmission
Dulletin £3422 '
Januzry, 1965

TOTAL P.E2
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HEAVY DUTY TRANSMISSION START-UP PROCEDURE

Before installing a transmission on a machine, inspect the
transmission for damage in shipping or handling, All tools, pans,

cans, plugs, etc., must be clean prior to use on the system.
Never use drained oil,

- ?

- (1) After the units have been installed, remove the threaded plug

in the charge pressure port from the side of the main pump,
"housing (See Figure 1). Install a 600 PSI gauge with 2 short

section of hose to this port. The threaded plug may be either
1/8 NPT or 7/16-20 straight thread,

(2) Check all fittings to be sure they are tight. -

(3) Loosen the charge -pu.mp li'r;e. at the inlet to the charge pump
(See Figure 1). '

(4) Fill the pump case through the case drain opening with an
approved oil (See last page for oils) '

{5) Fill the reservoir with an approved oil. . When oil appears
at the loosened hose at the charge pump inlet, tighten the
hose and continue filling the reservoir, Leave reservoir
cap loose so air will escape, '

NOTE: If gravity feed does not {ill the line to the ck-.rge pump,
+ it must be filled by hand, : :

(6:) The pump must be in neutral. Itis recommended that the
control linkage be left disconnected until after initial start-
~up. ’

(7) With the coil wire removed or the rack closed, turn the

engine over for fifteen seconds.

(8) Start the engine maintaining as low an idle 28 possible for
" five minutes. During start-up, pressure surges will be seen
on the 600 PSI gauge., While running at low idie, charge
pressure must be above 100 PSI. If it is not, shut down and
trouble shoot - accarding to Bulletin 9454,

Cont, on Page 2

SUNDSTRAND HYDAG-TRANSMISSION—LASALLE, ILLINGIS . NOVEMBER, 1965
i PITILI o TIN Q120

DIyIEloH of SUNDATRAND CR=T0RATION

Page i
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1
E Cont. irem Page 1 ‘

()] Increase 'e‘ngine speed tO approximately 1000 RPM. Charge
pre_ss{.xre on the 600 PSI gauge should be 180-220 P8I,

(10) Shut down engine and connect linkage to displacement control.

¥

Wo- . .

(11).Check fluid level in reservoir and. add an approved oil if
' necessary. :

(12) Start engine and run at 1800 to 2000 RPM. Charge pressure
_ .- should be 180-220 PSL . -

L]

{13} Move the directional control handle slightly to the forward

and reverse position, Charge pressuie will drop to 150-190
. PSI when pump is in stroke. :

(14) Should the charge pressux;e £a1l below 100 PSI during the
> start-up proecedure discontinue start-up until trouble has
 been found. See trouble shooting Bulletin #9454,

()

(15) Shut down engine, remove gauge and replace plug in gauge
- port, -Check _eservoir oil level and tighten oil fill cap.

5

Machine is now ready for operation.

-
-

2

I

r_!' c’f 1:,‘
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HEAVY DUTY VARIABLE DISPLACEMELT FUMP

: . Pump Housing
Servo Assembly |
' End Cap

]
/
= .
) ' 4 Case
: ) O A .
Charges L {P' d Drain
,‘- Putl:l.p, . -¢-HE
dharge _ : ) l' . . )
Relief _ Displacement ‘ ., Fromt
Valve o .Control : Cover
Charge ' .
" ~Port : : ' Handle
) . Figure I. '

Drive
Shaft

Page 5
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RECOMMENDED OILS

Approved oils for Use in Sundstrand Hydrostatic Transmissions

Approval has been given for the following oils for use in
Sundstrand Hydrostatic Transmissions: h

‘For operatmg temperatures above 10"-’}_7‘

1..' Mobilfluid 300 from the Mobil Oil Compa.ny. v

2. Rvkcn Industnal 011 No. 21 or Amencan Hydraulic 0il -
Al Weather from the American Oil Company

-3, Hz-Tran from International Harvester,

1\'IC)TE£ For "make-up' in the field when the above oils are not ‘
: available Type A - Suffix A"automatic transmission fluid
{Mobilfluid 200 from the Mobil Qil Cormpany) may be added.

These oils may be mixed in any ratio to fill a system as they
are compatible, '

4

For operating temperatures below 109¥F.

1. Mil-H:5606 Hydraulic Fluid,

. - ! pEmy F T TR i
SURDSTRAND HYDRO-TRANSIISSIGH—LASALLE. ILLIHOIS NOVEMBER, 1966

CiyiElp or B uTeTEAMD SO NIz ; AITILITIN Q429

TAOTAL F.@4



-

]
-

(2

‘NIEIU—EB—EIZIEIl BE: @1 551 658 852 4274 F.BE1-11
FRASERREN TR DA TRAIIELIIERIDN
VARIADLE PULIT C_\m___wx__d:__m_(:;_:____t_‘_g___:_\_",“ PROCEDURDE
|
1 Remove pums Irom e insinilation oo rghici,

A, If possibie, the pump should be Szca:’; cleaned while still on the
vehicle or instaliation and before any hosc is discennccted. 1If
a steamn cleaner is -not avnilabl?:, wash the :pﬁmp. Dlespéciall",r the
f-il':tings. wifh fuel oil or suifalblc-so.lv.c:_nt.. ' Do not use p‘aint thin-
ner or gcctone. Remove any dirt from the vcﬁ.iclre‘ or installa-
tion which could be accidently disiedged and enter the 'purr:ip dur -
ing the reinstallation procedure.

B. Disconnect zll hose. In most cases, 1t is rﬁéommended that the
oil be discarded and replaced with new oil w'hcr;.‘thc system is
again started'.‘:

C. Remove the mouﬁting bolts and ser the pump on a clean work

bench. A few minutes spent cleaning oif a work bench before
starting to work will save tlme jater &s the work progresses.
Putting a drip pan approximately 18" squaré by 1" deep under
the pump will hulp‘Lcr: keep the oil, that ils still in the pump, off

the work bench and floor.’

2 Remove the shaft scal (Item l}.

A,

A faw pumps are designed with 2 seal that is held in place with
four cap screws. Most saals are reld in place with 2 large snap
ring (Item 45}). Remove either tne cap screws or the snap ring

as the casg may be.

27
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L ca] ke mar mmoam e EmaL s T - - H T PRt
In gither caszc. L ne woits ov saas fing is o romoved, e scal

retoiner can usudily bu removed withoutl oo wld ol tosts, Due io

the squceze on the O ring {(Item 1AY, e scal reainer {Irem 47)

“and the steel half of the scal {Item 1C), llems 1A, 1B and LC will

a.ll.bc removed with the seal rr.-_tuinér. sSot this group aside in &
placc thre the a;m,l. cann;:)t_ be damaged.ay a stié of a wrench,
NOTE: Unless the seal is going to be repluced, the lapped sur-
face of the steel half of the sca.l l(Itt:m 1C) should be protected
from damage at all tmes.

Remove the bronze half of the scat {Item 1D). This paft is held
in pltace by the sguevse on the 'O ring (Item 1), It can usually
be wigpled il the shaft with the fingers. A few scalsg incorporate

a small spread pin in the drive shaft to Udrive' the bronze half

. of the seal. In a very few cases, this pin may have worn a groove

into the L D. of the scal hali. I =o, hold the sha.it_ stationary and
rotate the seal half as far as it will go in the direction of shaft
rotation. This will again line up the slot in the scal half with the
drive pifn and the sea.ll‘halif can be removed, However, once in
awhile even after the drive pin is lined up with the slot, it may
be necessary to pry the part losse Dy using two screw drivers,
if this is necessary, make sure all pressure i3 applied against

the sides of tha seal hall and that ihe lapped scaling suriace iao

not damaped in any way,

G347
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3. Bom.vo toe charee plons  Jbaim 22
A. Tho charoo pump s nuid i peace oy fgur woitz {Itom 2l iocatea

')

iw

e — - mr—— i = —_—

siong the stralght sides of the charge pumn, ” The othur wo bHolis
lseated on the top and botom portion of the charge pump are usced
to hold the three main sections of the chargs pump togother when
it is rermoved frum the main pump. o .

B. The charpa pump i3 "'located by a spread pin between it and the

end cap of the main pump. Duc to the drag of ihis pin, -t may be

necessary to "work" the charge pump upl and down wiily puliing
to separate it frern the main pump. EE)_EC:_:EEE‘_‘}_MM RosCrew
driver ot Gther toois!
C. Remove and in:ipect the caar,s Zump snsket (Item 20, Dt is
lay i aslf.'r:lt- with the charzo pamp, D it is damaged in
any way. it shetlo be ropilaced,

Remove tre i3 check valves {Item 22}, The body ol tha check valve

assembly iz threadzd. The wrole check <alve sssembiy ¢an bz removed
by unscrewing it from the ¢nd cap. The check valves are turned in quite
tight at the [actory, znd ilL may be nacessary to 2s5¢ a small drag link
sacket or equivalent = remsove them.

Remove the cnd cus,

A. The end cap iz held 3y eighs hex heag bolts {Item 19) and is posi-

tioned Ly a0 Cowszi p.ns (liem 26). WUsually as the tast boltis re-

o oad, the eacd cip will be pushed away from the aousing a short

éiscancs:. If cnis does not happen. it will oo riocessary to ocruak it

igose by e zareful use of a plastic or babbit hammer. NOTE:

o 2 screow oriver or weodge botween any two surtfaces of

-
iy
[}
-1
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“ N, fhac '\.'.L’.L\'C plite {fuem 2y is twosory aoweivd Lo 1Y 1o the vnd
cap for position only. fowever, dut .o the oxtreme tlainess ot

the face of the end eup and Lo miating suvlice of e valve olige,

Can oil scal will exist botween these twe parts caasing thw valve

plate to cling to the ¢nd cap. On ovccasion, the brass bvaring

- piate {Ivem 53) wiil, for the sama reason, cling to the vialve
- L. i [
plate, Thereiore, as the cnd cap is lifted, extroem=a caution
. .. .

should ba cxerciscd to pravent the valve plate from being dam-

+ ‘

]

aged should it beeomy loosc and fall.

C. Sct the end cap zsidc with the lapped surface up. The lapped sur-

face should b2 protecied from damage at all tirnes. )
. 6 Remove the cnd eap paskot (item 15) ard O ring tem 17). I cither

is damaged, they should Lo repiaced.

7. Remove the vaive plate (Item 52). if the valve plaic remained on the

end cap, they can bu separated by Dies: washing both parts with clean

fuel oil or soivent. This will break the oil seal and ths parts can then
be easily separated.
If the vaive plate rernained with the brass bearing plate in the pump,

it can be removed by sliding it to one side oif the valve plate and lifting.

8. Removsa the brass D2arins cizte {(Item 53). The materizal in this plate is

relativeiy soft and can be easily scratehed and damaged. Wash the plate
with cleca vucl oil or sclvent to breax the oil seal and 1.t the plate from
‘the cy.indey Lleock (item 35} There arc drain sizts milled into the back

of the brazs pearinz plate running radially » the putside diameter.
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AsS an ald i. romoving the vaess vgaring platd,

M GowTush PUY Can be cury-
fully inserted into onc of these drain grooves and the searing platc Lifted,
Do not force these two picces apart &b any dther point other than at Lz

drain slots,

KEemove the rearﬂ%cari-ng‘(ltem‘SO). Use a standard bearing ptller 10

(Y

pull the rear bearing. Be sure you can rotate bearing cage while pulling.

cage ot rollers. The pump shaft

Fuil only on the inner race _ti-‘:iu}jl_ﬂm
should be protezied irom damage by placing 2 suitable piece of mutal
between thz cam of the puller and the shaft. NOTYE: The face of the cyl-
iader block {Itermn 33) is @ lapped suriace and ¢an be casily dumapged {a'y
careless handling of the puller while assambling the jaws under the
bearing.

Remove the soring guide (item 72).

This part is a sleeve type spacer

1i.

12.

and is not held in place &y any mechanical tie.
Remove the cylinder bleck {liem 53). Place the pump housing (Item 39)
in a hur.izcmta'.l position. Grasp the block with the fingers a.ngi‘ putl, The
piston :.-i.sscm‘nlies (Item 56) and retainer (liem 63) usually stay in the ._

]

housing and have to be removed later. However, if it is possible to re-
move the block with the pistons still in place, it simplifies the job.

Remove the slipper retainer guide {item 62) If the pistons came out

3 |

with the block as it was removed, this step has been taken care of. [f
it stays in the housing, rvotate the putde slightiy until the two splines are

again linecd up and slip it hack down the snait {{tem 48) and out ol the hous -

9427
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inp. A Lo p::ﬂﬂingh;giiDhCCﬁiluCLZUﬂiﬂEiﬁrLﬂf sulade and Diwting
\ g : ; : E
between the wuide ond the sneck of the cylinder mock, They succia by

discarcded and not rotarned Lo Uie owmy during roassomibly,
H 4 . ¥

13. Remosve the nine pistons (lem 56) and the slipper retainer {Itcm 65).

If the pistons remained in the clock as it was vomoved, this step has
seen taken care of. If hey remciaed in the housing, ilnsert ym.u" hind
or hands, as spacc allews, into t.hé housing and gazher up sl sine ',:i‘s-
tons. This will preven: their fodging apainst e stees of the housing
hampering their reraoval, Somoe or .-111. of the slippess may losm an oil
sezl with the thrust plate (Item 61) making it neegszary 0 L 2l on that

piston ‘ndividually to Lreak it ivose,

()

14. Remowe toe thrust siate (Item 64)

- —_—— -

This part is cradled in ho swash

plate {itera 6l) with vary litile side cicarance. LI the zump is to bz com-
pietely disassembled, itis casicr to remove the thrust piate alter the
swash plate has becn semoved {rom the housing, If the swash plate is
noi going id Be removad, a metal rod approximately 10" long with a
small hcook :-.pprd:»:imatcl-y /1€ high on-the end makes a good tool for
removing the thrust plate. 'fwn notches are provided in the 1. D, of the
swash plate on a plane paraliel to the center line of the trunnions. Th!;.‘SE
AGiChes »oovige Cu.EETANCE hehind the thrust plate permitting the engape-
ment aflt;-:a eci., B onulling first on one side and than the otaer, the

thrus: plete tan e worked! out of the swash plate and removed.

»_

o427
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I v wega rimaen e
O S A0 A AR

at e [ltem sidl. Tha Jrenmi oover ls helel tn place Ly

cight bolts (Item 2) and positioned by fwo dovel pins {item 3). It may be

nocessary to jar the cover loosy with o plasiic ov babbit hammer. Du

—_—-.-..._.__.—.__.__- d-lll-'——-——d.-ﬂml———-l--—n———ul_l— — e — —— —

17.

18,

Remove the fr\_mt cover ;__E\L:l-u‘l. {(Itlem 42) Il necessary, scrape both
the front cover and pump housing froe of any particles of pasket mater-

tal that might have Fernined an either, : Beeto

‘Remove the drive shait {Item 48}, With the {ront cover removed, the

shall will casily stide out the front ol the housing.

Rcmovc the control valve nsscmbly (Itc:m 14},

A. Remove the cight cup serews {Item 13) wh-ich +old the control in

.placc and 1ift the control assembly as high as possible.

5. Remove the smell clevis pin (Llera 9y vrhicn connects the two follow -
up links on the contr.ol with the conza ciing link ztiached to the swash

plate. If the control valve azsambly (Jiam .4} is being removed

a— sy Tt ——— e

withou. :ne rest of the pump kbair; disassemblad, it is strongly

recommended that befcre remcyving che small cottar key {Item 10)

used to hold the cievis pin, a loang pisce of t;ag wire or equivalent
be run throuszh the eye oi the cotrer xey. This will prevent the
cotter Ley- fr::-rm accidentzily f2lling into the pump if dropped.

The clevis pin {Item IV can now be removed, The clearance ba-
weern th= O. 2. of ithe body of thos pia and the I, D. ol the three holes

it pasgzz throuzn 15 very srmali; thersfore, the pin does not slide out

easily. Wiggling the control nousing (Item 12} as you pull on the
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g T
Clovis pin will moiha 3 removed Csiwr. mers zain, (D the ¢on-

trol vaive assombly {item i) is balny removed without the purmp

being disasscriblec. :ake care nor o drop the clevis pin inside the

. pump housing. Il you do and it cannot be iished out with a magneot,

it wiil be necessary to disassemble the puinp piece by piege until
the clevis pin is {ound.

f.ay the control valve assembly aside. Further dis;ssc-mbly
of this valve is usualiy not necessary. It should be thorougaly
waches and blown out with compreszed air.

’

Remove the trunnions {item 59). Remove the thrae boitz {Item 66) that

1y,
{’&
| S
20,

t.old each trunnicn in piace. Use a spanner wlrcnch =nd rotate t‘neﬁrun-
nion back znd forth with one hand as yvou push on the inside face of the
frunnion with thc othcr nand. It is necessary to svercome the dray of
the O ring (Item 52) to remove the trunnion. The inner race ol the
trunnion bsaring (Iteo: 5£0) wsually, but not aiways, comes gut with the
trunnion.

r

With the trunnions rermcved, it is now possibla to lift the swash platc

()

(Itern &1) out of the Zousing.

The pump is now camplately cizassembled, All parts should. be
i cted, T ir ' laczd stould bs laced and those
inspected, Those reeding to be replacea snoule bz repiaced an 108

reeding vework, rewerksd, Thoroughly wash ail parts in ciean solvent

or fuel @il amc ches weep them elean, Wrap them in either clean rags or

- .

‘plastic. 17 the parts ave to remaln dizzszerbled for zny peried of time.

9427
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-

thev should be orotecied from rust and accidental dama
T h

v

[afap Qu Can

save yourself a lot of time and eifort by not zllowing any iapped sur-
face to bocome scratehed or nicked. The parts of any qunlity. piece

| of hydraulic equipment do not have to be treated like the parts out of
a watch; but on the t.ather hand, due to the high pressures the pumps
a_nd motors are required’to handie taday, any‘abusé-td the parts dur-
i;g the re;;air procedurs will result in an inefiicient or inupe;ative:

Y

unit after it is assembled.

Sundstrand Hydro-Transmissic
‘ Bulletin #9427
: January, 1964
~— , Revised: March, 1965

Fan?
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The primary shing b £9ed in sring wnen assembling any piece

of hydrauiic cguipment is cicanliness. ¢ sarmc care and cleanliness
should be extended to the partes of the pumd that would be oxtended to
the injectors of & dicsel enging. Just prior to assembly, sach part,
old and new and especially those with lapped suriaces, should be care-
fully, but thoroughly, scrubbed to remove any trace of dirt or lapping
compound. As the parts arc assembled they should be liberally cov-

ered with the type oil the pump will eventually operate in. Never allow
two unlubricated surfaces to move against each other,

The follow—v"mg is = step-by-step procedure to follow in reassem-
bling the pump. ' ' '

1. Replace Bezrings, if necessary (Items #50, L60, H63),
If necessary, replace any of ths four tapered Bearings.

This shouid be done with care., If possible they should
be pressed rather than driven into place.

BEARING FITS

_ _Eea.ri_r:x{: F Mating Part | _ 'FiL
Front T Cup® ‘ Front Cover (Item #43) 1 Slip
Item #63 . Cone . Drive Shart (Iter #48) | Press
Rear | Cup ~ End Cap (ltem £16) . 5lip
Itern £50 Canews Drive Shait (Item £46) i Press
Trunnien | Cup : Swash Plate (item #61) ? Yress
Itermn #60 © Cone j Trunnion (Item #59) ! Slip

% See procedure for establishing shaft end play
Step #3.

## Do not prass the cone of the Rear Bearing onto
the Shaft until the Cylinder Block is in place,
see Step #19, or unless the drive shaft end play
is to be chacked, see Step 23,

2. Set preload on Trunnion Bearings (tem 760)-
if sither 2 mew Swash Plate {1tam #61), Trunnion (Ttern #59),
or Trunnion 248Y were replaged orf if the ‘
plastic Trunnion Geskets (Iterm #37) were lost, it will be
necessary to establish the desired preload on the Trunnton
Bearings &5 iollows.

brv
wm,
=

zarings (ltem

!
=0
iy

11
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A. Semove tns (07 Singzairont the Ironnions
= Return the zame thickness of Gasaet {itermn %57) to each
Trunnion that was present ~when the pump Was digasgerm-

.

H.

bled.
3lig thz Trunnion Bearing Con2s onto tha Trunnions.

Place the Swash Plate (Itern #61) in the Housing, liming
up the bearing taces with the Trunnion oores in the

 Housing {Item #39).

Insert the Trunnions, minus the ""Q" Rings, iato the
Housing and Swash Plate. The clearance betwcen the
Trunnions and their bores in the Mousing is small,
therefore, it is easy to bind the Trunnions as they are
baing put inte place. A plastic hammer may be used
to lightly tap the Trunnions as an aid in assembly.

Tighten one Trunnion Bolt (Item 766} on each Trunnion.

" Attach = spring scale to either of the two bores for the

Swash Plate Pin {Item #41). With the proper thickness
of Trunnien Caskets, it will require between 3and 4
pounds pull to move the Swash Plate. Add or subtract
Gaskets (Item #57) until this reading is obtained. Gas-
kets should be added or subtracted evenly to each side.
The total thickness of Gaskets on one Trunnicn should
not exceed the total thickness of Gaskets on the other by
more than .005".

When the proper preload is established, remove the

Trunnions from the Housing. .

Set Shaft end play. (Should be .003" to L0113

If 2 new Drive Shaft (Item #48), End Cap (Item #16), Front
Cover (Item #43), and Front Bearing {Itern #63) are used,
the Shaft end play should be checked as follows.

A.

Press the Cone of both the Front and Rear Bearings
onto the Drive Shaft,

I

Instail the Znd Cap Gasket {Item #13) and End Cap

(ltem #16),

Tighten two of the Tnd Cap Bolits to 27-30 i, lbs.
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0. Put the Trent Cover Casket {Iizm ) onmis the Housuong.
o Place the Drive Shafr in the Housing with the Ceone of
the Rear Bearing in tts Cup. .
. Diace the Tron: Cover {Item #43) into place.

G. Tighten at least one bolt {(centrally located) on each side
to 27-30 ft. lbs. S - : o
H. The end vlay of the Shaft can now'be checked and should
be betwezn .003' and L0130 IR =
S ‘ SR . : P A

Assemﬁlé the Servo Pistons (Itermn #35}-

NOTE: If the old Swash Plate {Item #61), the two Se rycﬁ Pis-
ton Assemblies (Items #27 thru #41), and the two Servo !
Sleeves {Item #19) are to be reused, tr.ey should all be re-
turned to the same position they were rermoved from. 3See
Step #13 for the correct procedure 10 follow to set the neu-
tral position of the Swash Plate if any of these parts are re-

placed with new or if the parts have become mixed up.

A. Check the grooves on the O.D. of the Servo Piston
(Itern £35) making sure there are no burrs or foreipgn
material present.

' '
ta

B. Place the Servo Control Spring {Itern ¥28) in the 1. D,
of the Servo Piston {(Item #35).

C. insert the Spring Guide (Item #27) into the Servo Con-
trol Spring.

D. Insert the 1/4-20 screw {Item #29) into the Washer
(Itern #30) and drop both into the I.D. of the Spring
Guide 50 the screw threads extend thru the hole in
the end of the Guide. ' i

E. Compress the Servo-Control Spring until the 1/4-20
serew can be engaged and tightened into the Servo Pis-
ton. ‘

£. Place the Servo Piston Link {Itern #38) into the Clevis
of the Servo Piston.

G. Insert the Servo Piston Pin {Itern #37) into place. pin-
ning the Link to the Swash Plate.
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Attaech the Servo Piston Aszomblies to the Swach Plate.

551
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r  T.gw,.o the ferwve Pizion Pihmiaio nizgp with ©v'o Snap
fuiros (Item ¥34).
I. Asszmble the othzer Plsion Asgermbly in the sams man-

nar.
|

Lo e L C e
A. Lay the Swash Plate flat on thez workbench and place
the iree end of the Servo Tiston _inks.(ftam #38}) into-
the kwo Clevises providzd on (ha Swash Plate. The.
joggle in thd Se rvo - Piston Lini sheuld ke syranged so
that: the Piscons are "stgppe:i" oatward from the canter
line of the pump. '
[ IR

[

T Ik N RS B LA

B. insert the two Swa3ii 3izte Piasten Pine (Item #41} thru
the Clevis of the Swash Flate, pinning both Links to the
Swasi Plate.
i Lo [ )

.

C. Tasten the pin in glace with iwo Snap Rings {Item #40).

Attach the Control-Liakitem #T) ta the Swash Plate.
N v P .
A. Position the Cont+ol Link {(Itez: 77) in the Clevis pro-
vided in the Swash Plate. :
' . ey gt

B. Insert the Clevis Pin (itam 2£) into place pinning the
Link to the Swasi: Plate. i ‘ NS N

C. Fasten the Pin in place with two small Snap Rings
{ltemn #5).
ot .

Install the Swash Plate {(Item #61}.

A. Set the pump Housing on the bench with the Front Cover
opening facing youw and the opening for the Control up-
ward. S

s

B. Insert the Swash Plate with the Servo Piston Assemblies
snd Control Link attached into the Housing. As this is
done, the two Servo Pistons should be placed into the
openings provided for the Servo Sleeves. This should
he dona with care to prevent damage to the Pistons.

NOTE: Make sure the Swash Plate is positioned so that
the Control Link (Itermn #7) is next to the opening provided
in the Housing for the Control Assembly {Item #14}. and
pointing toward the End Cap {rear) end of the Housing.

Feag
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A. Ceoves ti. Trunaion "0 Hings (Item 7RG with grease
and put themn o oplacu an tne Trunnions. 1he grease
is used to ore~ant the "2 Ring from being damaged
as .‘.:';:c Toeurocizo enters tne Housing. '

,

4. Plage thd Trusnions ‘thru the bores in the Housing and
intd fag " Swes’ Plate. The clearapcé"_bc:wec‘:-. the Trun-
nisa and £ w51e is small and it is,""thr;refc::'u.‘ gasy
biaz Lile tv.l paris iegether., A plastic or Ezbbit hammer
rnay be uswd to lghtly tap the Trunnion "heme R ¢ nec-

e
A 3

es5ary. )
- - o e oot YR

. 'Ti'ghta.;“»‘.ﬁ'l’l'."':unninn Boits {Itemn #6BY 1o 27-30 ft.lbs.

Install the Servo S.zaves (Tte:n #19).

A. Covae che "C;”‘Ring:s'iltems #33 and i{34) with crease
and . thermt in place en the Sleaves.
o " _
NOTE: "0 Aing Lem £34) is siightly smaller in Q.D.
than {Z:em %33} and goe: {n the groove toward the open
end of the Sieeve.

S

B. Turn ooth Slegves iato the Housing cmt'i the scribed
linez oa the Sizeves &g those on tas Houasing line up.
These iines should have been scribed at the factory
during the original assembly or at the time of disas-
sembly. 15 the Swash Plate, all parts of the Sarvo
Piston Assemblies and both of the Servo Sleeves are
to be setursed to the pump and not replaced with new
parts, lininy up the scribed marks will return the
Swash Place to its neutral position. |

Setting neutral position of Swash Plate.

If any of the parts mentioned in Step 9B ware replaced with
new parts or as a check to make sure the Swash Plate is in
absolute neutral, the following procedure should be used.

2. Turn both Servo Sleeves into the Housing a3 evenly as
possible, until all angular play is taken oul of the Swash
Dlate. This will happen when the Servo Sleeves are
both just touching the Spring Guides {Item #27). Do not
turn the Sleeves in beyond this point causing any com-
pression of the Servo Gontrol Spring (ltem #28).

Foez 7

e e e T R = T - mm—— ——
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Ueiveroa rlzorlh aniln measg o frprm o the mzolllnoc suriade
of the M. ring, which malkes Conalane it che Zand Cup

Tasket, t3 he machined surizee of th: Twash Flate.
fuce .1g"1r‘ t whien the a.n;m'* Platg bears.

The rriisLoement snouid be cnade ot two DOINIs ;qually

|_.i
g
-
4]
-
m
L)

fi

1]
=
L |

spageqn -rou Jne CEnles Cine of th: pumn® Lod &5 TRAT O
the oucside Zimester of (h= machined racess as possible.
Mezsu. s ore side then the other. Note wnich side is low
and back oiltirn counterclockrise) tne sarve Sleeve
nearest i3 zide 1/8 - }/4 turn. Turn the other Sleeve

in (clockwise; = like araount 27 antil the angular free play
is again rzmeovel from the Swasi Platﬂ- Repeat this pro-
cess until ;he machined rec e:.;. of the Swash Plate i¥’

“absolutely pirauiel to the i zhinad surizce of the I—qusmg' ’
‘which touches ‘he End Ca.p G.:.sket and there is absolutely

no anguly irze play in the Swash Plate.

Install the Slenve Retairer {Tiem #31).

Use the Socket ! ead it Screws {Item #32) previously
removL i, Uie a screw'irne* to se: Retainer in siot 1n
the Siseva to o -evenf tha slecve rotation.

Instalil the Covtrol ‘Assembly |ltem #14%.

A|.

Put ,-Le Contral Calsicef'(Item 24y ia nlace.

Cover the thtee "O" Rings '(Itefr: #12) with grease to hold
therm in place and put them in the recesses. provided in

the Control Valve Housing.

If used, press the Orifice Plug (Item #11) into "Q" Ring
in the mxddle port in the Control Valve Housing.

Place the Swash Plate Link (It:,m #7) between the "Follow-
Up" Linkage of the Control. : . . ‘

Byt the small Snap Ring in the groove in the Clevis Pin
(Item #9) and insert it thru the MFollow-Up™ Links and
the Swash Plate Control Link.

Place the small Washer {Ttera #8) on the Clavis Pin.

insert the small Cotter Pin {Itemm #10) thru the Clevis
Pin. Do not use the old Cottar Pin. -

Fasten in place using the proper bolts {Item #13). Tighteﬂ”

to 85-90 in.lb. NOTE: 3e sure to put the progeT tenpgth
bolt in the correct hole

oo T
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13.

15.

16.

instzil tne Throust Pla

551 658 852 S86S P.A7-13

e {licrm 7645,

re

Tlace the . hrust Plafe into the wachinzd recess ir the fwasn
Ciaie. Tre caoinicred cide goes against tle Swash Flate,
The clezrar-e setween inis Plate and lts regess i3 smali,
therefore, <zre should be taken to i.nks:_\;.r'e- it lins flat.

Install the Drive Shaft (ltem #46).

If the Coné of the Rear Bea. ‘my Was pres sed snto the Drive
Shait to establisl: the siaft zad play, it chouls be removed at
this time. The cone of the Fwont Bearing snould te in iﬂace.
Slide the Shaft thru the i.D. of the Swash Plaie from the Front
Cover End yzking care not to muose the Thrust Plate out of

pos itios.

1 . f
. Install the Front Cover Tasket ‘Ttern 742).

Iinstall the front Ccver'{lte'}r-. #43}_“_.
Tighten the bolts that hold it in place t3 27-30 it.1bs.

Asaamhble the Uy linder Glock.
- '-'. B .

"A. If a ne.s Cy.inder Bloek (Iterm #58) ig used or if the old

Block was corzplesely disagsembled, it will be nycessary
to assemvie the 3p7ing Seat {Itern #63), the Block Spring
{Ite=a #54Y, ke Spring Retainer (Bta¥n £69) and Retzining

Ring {Item #70) into the Block as follows, o :

{1) Placa the 3pring Seat (Item #68) into the Zlock. The
 chamferad side of this part geas toward the spline
end of the Block. ' -

(2¥ Drop the Block Spring into the Block.

{3) Place the Spring Patainer {Itarn #69) on top-of the
Block Spring with the notched side toward the face
of the Blocx.

(4) Securs a bolt at least approximately an inch longer
than the Block. Slide = washer (or washers) with
an ©.D. larger than the I.D. of the Block Spline.
glide this bolt thru the Block and place a washer (or
washers) on the other end that is slightly smaller in

™

™ than the O.D. of the Spring Retainer (Item #65}.
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- A, Laythe Housing on its side with the control up (Iftem #14).

551
658 852 S86S P.E2-13

1
(b

Tighten a nut onto fne ol rooia tha Bloghk Spring
£

is compressed enouzh 10T INg Relainer to

rmove past i groove [Or the Reiewnang Ring.{item
#70). )

(5) Assembls the Retainirg Rirng inte the stet provided
in the L. D. ¢f the Blocx znd remove the kolt and
washers. '

{6)- Put nine {9} Siipper Retziner Springs (Lerm #67)

' into the Block. Place the kacainer Guide (Item #62)
o the Block. The missing tooth of the spline in the
Guide should te lined up with the missing teoth in

. the spline of the Block. foves the Guide with oill

(7Y Place the nise (9} Piston Assemtlies (Item #56} into
the Slisper Aetainer .ltem #65). a

(8} Asse:alle the nine {9\ Pistens inio the Block. This
.ig eas.2:zt done by holding the Slipper rfletainer over
the Biock so that the Pis’ons will parely enter the
. beres. waen all nine (2) Pistens are started in the
bores, lc~ez the Slipper Rerziner to the Retainer '
Guide -:2 push all nine {97 Fisteas down into the
Block.

{3)  Cover :the Cy‘;irﬁ:ler Block and Piston Assemblies
liberalily with clean oil. ' ‘

Asgszembie the Cylinder Block Assembly into the Housing.

B. Turn the Drive Shaft until the missing tooth in the spline_'
“is on top. ' -

.. Pull the Drive Shaft as far as possible toward the front '
of the pump and clamp 2 collar or "C!" clamp onte it to
pravent it being burmped or-pushed toward the rear of
the pump as the assembly continues.

D. Pick up the Cylinder Block Assembly and slide it intd
the Housing and onto the Drive Shaft, [t is necessary
to lice up the missing tooth on the Shaft with the missing
tooth in the Retainer Guide and the Cylinder Block: Push
the Block all the way "home'',

Supr ¥

P vam-—wﬂfW“-"_'m;_-i b e T T



”~

()

MNOU=27 268681

16:24

}.c-)\l

19.

20.

2l.

551 658 852 S86S P.E9-13

ng sl he Spronc DCusds (ltem T2y,

This sleeve-like part is used o5 a spzeer. It shouwid siide
freely onre the Shadt and into the Dloci ifit'does not drop
inls place freely, the Block Sgring is not concencrically
.positicned ond sacald be moved into proper positien with

“a sgrewdrijes. : o

Press the cone of the Rear Bearing {Itera #30) crio the
-8hait. ' ' '
THis can either be done with an Arbtor Piess or'a h2aring
puller. In either zase, make sure the toolis clean and no
dirt wili Ia.ll' intg.che pump. As the cone is pressed nto
position, the Retziaer Springs (ltem #67) will te compressed
and the whole Cylinder Block :Assembly will drop & quarter
to three quarters of an inch, depending on the size pump,
into the Housing.

‘Install the Bearing Plates (Item #53).

[ \

Set the pump Shaf.:,dr,;.w'm‘.-ard on the block of wood used during
disassembly. '

NOTE: Do not bump or push the $haft toward the rear of the
purip. If this happens, the Shzft Spline can become disen-
paged with the Spline ia the Retainer Guide and the two parts
can then become out of phase, The Retaiver Guide will, in
this case, be extensively damaged as the End Cap 15 bolted
in place.

Put the Dowel Pins (Item #717 into the Block. Make sure
the face of the Cylinder Block and the Bearing Plate are
absolutely free of any foreign material such as dirt, lint,
atc. These two parts should lie absolutely flat against the
other., '

Cover the Bearing Plate liberally with oil.

Place the Valve Plate {(Item #’g‘?}q on the End Cap {Tter #186).
Qo PEO

Put the Cup of the Rear Bearingland Dowel Pin (Itern #51) in

place in the End Cap. Make sure the End Cap angd Valve Plate

are frece of any dirt or lint that would prevent ihe parts {rom

laying 2bsolutely flat against the other. ‘

Gover the face of the End Cap with & thin. even coat of oil
soluable grease such as vasoiline. Put the Valve Flate
{Iterm £52) into place and press it down into the grease.

I
12
Py

o
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24.
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F. Tighten tha fau

S5-1 50 B52 5865 F.18-13
V-
Tt ne Do Cap Gas<ot (Itewn #18), 'OV Ring (lien: #17), and

| {
"Dowet Flas {Iramn /26) into place on the Housing. Coating the

Caslel with & ihin, even coat of light grease will make it
easior to =emove e Gasket should it b2 necessary to again
sarvica the Jurap (1 the future.

Lite

Lastall the End Cap (Item #16).

Carefully pick up the End Cup, with the Vzlve Plate in place,

turn it ove., - -and lowe'r it in place until iha Vzlve Plate touches

the Bearin; ~iate. This should be done car-*mhy Z0 as not tn
dtalea-re the Va,ve Plate. ‘_ -

Tlghten tne End ua.p BCM.'::- to 27-30 ft.ibs.
Install the Charse Pump (Iter: #22}.
A, Lay the pump on its side.

B. .Place the Charge Pump Tasket in place, making sure the

opening ivr the Charge P sessure Relisf Valve of the Charge

Pump s oot covered. This Sasket can bz putenin fous
different —ositions, three of which wre wWIsng.

C. Make surae the Aluminum Spacer.is in place ovar +he Tilexr
[y

Shaft. . _ ‘ T

D: Line uz the aqg 2 of the rang on tre Chargn Zump Sneft

~with the 5.0t in 2he main purap 5t iva Shzfs..

E. Insertth: Shirgsz Purp Drive Shait into tne mein punip
End Cap «nd the Lha.rge Pump Body onta tn-ﬂ- Spraad Fia
used zs a locator pin. - -

n
¥

r bolts that hold the Charge Pusap in pﬂce

1

to 3'*70 in.ubz,

ezl {Itam F1).

L5 ]

Trstall tne Thziz
3. Gares wmz Znedt Seal VDY Hing (ltem F1F) with grease and
soz lDin slade inothe DD 2fwne Shait Seal {Irarm #1Dj.

Zhait for any 2arrs that
=, §lide the Zhaft Seal

s it into place with the
fthe Front Bearing.

G m

1y
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N

: . H ] - L -
L Uincs the Seal Sornmgs (oo Al

"l

Z y oo opiace i the Seai
S Retziner {itom +udye/4/The Stop ! i {itercs 740} should be
' driven securely into the Seal Retainer.
0. Cever tag Scazing Seal 'O Ring iftem “1A} with grease
, : and put it i1 plaze on tha skirs of the Housing Seal {Lam
41 C).
“
. ' ' E. Press the Housing Seal (Item 41C) into the Retainer with
‘ the fingers, angaging ihe 3top Pin in the slot in the
. Housing Seal. Press down cn the Housing Seal, com-
» . ' © . pressing the 3eal Springs.. Ralease the pressure and
' : make sure the S2al Springs push the Housing Seal back
to its originz. position. This will insure an even pres-
sure bezing maintained between the Seal halves.

F. Cover the Retainsr "O' Ring (Item #1E) with grease and
put it in place on the O.D. of the Retainerx. '

G. -Push the Retainer, &s assembled in Steps D thra F, into
the Housing far enough to allow the Snap Ring [Item #45}
- . to be oput in place.

-

()

‘ . gy
H. Using a large sev af Tru-Arc oliers,Mplace the Szal Snap
Hing in place. ' :
26. Using a lever, such as a pair of Channel Locks, rocate the
pump Shaft several revolutions by hand, making sure it turns

‘_ . fairly free.

" If the pump is to be in storage for any length of time, it should be
r completely filled with oil and all ports plupged. Just prior to being in-
o ~.atalled on a vehicle, the Shaft should again be rotated several revolutions
« - 7. by hand. ' S "

Sunasirand Hydro- Transmission
Bulletin #2428
Februzry, 1965

Sgr
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SUNDSTRAND HYDRO-TRANSMISSION
. “ER‘fICL BULLETIN
Nt TROUBLE SHOOTING PROCEDURE

i System* Will Not Operate in Either Direction.

. ke

e

Cause Remed

. n
A. System Low on =~ 1.
Chl ce e

S e b

e

B. _Faulity Control L ' Check the entire linkage to make’ su‘
Linkage to Pump nectéd and free to operate as it shoald

C. By-Pass Valve 1.
(If Uged) Stuck ' clonmg prnpe rly

Open. |
NOTE: Dnnnt confuse -By-Pass Valve m__ A

pressurc relief valves located in| ;
manifold.

D. Disconnected Coupling 1.
mover to the pump and the ::ouplmg f!;mn thq e
motor shait to the driven mechanism is hot
SR slipping or broken. s
Foarl . | e .
1. Install preasum gage (capable of 6 244

aither the 1/8 N.P.T. in the char
h*php.mde of the main pump..

: NDT_E* Gharge preuum ma.y also be txd
taching a pressure gage to the port on the
v rear of the motor manifold (See -%nllltm
" " #0438).. This port, however, is bibeh gd’
hy the shuttle valve when the hydrostatic:
aysterm is inmnentral: therefore,  the: syw{eﬁii
must be nperating either in the Iarwn.rd or il

v --‘....M‘_‘r,qvgr_ae directipn to obtain.a pra

The word "system' Cnnté‘ﬁ both pump and motor plus all lines, “!%'ﬁ'
filters, controis, e.t.c:., !eadmg to and in between them. .

. ®
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e

reading at this port. Operating pressure
mav also be taken at the mamfnld as ex-

L

piained in Bulletin #9438: A

- 2. Set pump speed to at least 500 RFM, Charge '_
nressure should read at least 120 PSkor moﬂ;"“""
when main pump control lever is in 'puﬁ&rg” ‘Jfg _:_,,.
position and ﬂmd mator is ope:ratmg.‘-‘

3. Low'charge pregsure :ma.i,r"ﬁe cauvae

a.” ‘Charge pressure relief valve i
‘ Pump stuck open. .

b. Filter or suction line clogged.

F. Low and' F';lu{:tuating ‘ 1. Air in system. Air will also cauze sy. ) 5
Charge Pressure be noisy. Check all fittings, especially® aundﬁ

filter, in the suction line and locate the pmnt
or points where air is being drawn into. thn
termn. nghten fiz tmgs and Jumts when"

i ;.;'r;vr\-

'-
]

exist.

.
2. Charge pressure relief valve in the rriokds Paknis
fold stuck open. Pressure wiil be nnrml.l whlm

o o, ,i :

. |
Remove the two Ball check valves 1"
end cap of the pump under the char
check the fnllawmg {See Bulletin

et
-

G. Fauity*Check Valves

a. Check valve to see if poppet o bl.ll h
mts&lng

b. Check to see xf the valve seat is eraded .
NOTE: I any of the above conditions exist; %’ﬁ’

both check valves with Sundatrand Pirt'
#9R00402.,.
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nternat Damage =2
Pump or Motor

551

b,

Syste Operates in One Direction Only.

Cauge
Fauity Control i.
Linkage °
2.
I.

High Pressure
Relief Valve Stuck

Cpen

One Check Vaive
Faulty

Faulty Directional
Control Valve
{Located on Pump)

indicated by:

filter.

Follow instructions given in I-G.

NOTE:

658 852 S86S P.@3-E7

Low or zero c¢harge pressure (See<{-E)y. &
oreasure may also fluctuate rapidiy-. 2

-a

Maximum obtainable operating pregﬁg'
forward and reverse is less than thels
lief valve setting, Charge pressurg
also be lower than normal, willd
when the maximum predsure is re

Pieces or flakes of brass in tﬁe, :

Noisy unit (pump or motor).
NOTE: I either unit is conside
damaged, the other unit
carefully checked. '

Remed

Check the entire linkage to make s
nected and free to:operate ag: it shé

Make sure the control "stop”, if
of adjustment.

Switch the two high -pressure-reliagy
the systern operates in'the direction
would not-operate before, one of.
sure relief valves is stuck open.
valves should be examined and the
valve disassembled and cleaned:.
relief valves and retest system.

Do not change the position of Z&¥
nuts or the alotted plug on the Un&‘ofﬂ
control untess it is necessnry-'tuirm& LT
the control valve spool. - 4 =
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1
.

g

Digeonnect controi Linkage at directional control
arm. Move the control arm back and forth by
hand. If it moves freely with no resistance, the
control valve shouid be removed and cheeked far
Drcken parts or a bent control shaft, : i

Findd.

"er"@ 1§ system now’ rnturm to
age tb. “the c.untrul is- uut uf tdjuutm‘

in aunte way. . o R

n vowo T I Lo

B. ' Control Yalve. Qut i. See I-D:NOTE.

" of Adjustment S
‘ 2. If the hex nuts and slotted plug have

e .+ out of adjustment, the fulinwmg ste
takens:.

1 '
1T e
P e i y

a. ‘Disconnect controi linkage at the ‘t:_l:_al_ijlw:rq

b. Remove the two 1/8" pipe .plugp_;uq:" '

. . ¢. +Loosen the amaller of the two ji.m..“
. back the slotted plug oif two turns L
S REE ' clockwwe)

Purn the slotted plug im (c!oc :
feel it make contact with the api
he control spool. It. ahauld just

- apnﬁ"g sent.

e. F'Hmd the alotted plug with a
to prevent it from moving and t i
Jam nut.

. Turn the hex behind thia Jam m:t r.ﬁ' nuﬁ

¥, 4 4y looking into the two 178" ‘W.m_ _
on the control spool appear to hl
located in.@ach hole.

L}
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h. Replace pipe plugs and start system. I sys- -
.e:n creeps in eithey direction, turp hex behina
‘a.rge jam nut in or out untzl neutra. is fm...d

o ".\ . "'-' '
1.  Hold hax te prevent it irom mwing and t\ghten
-fdrge jam nut. e - :

Fif-'-- ]

e

L RED ‘Rﬂconnact co‘ntrol linkage .

Y

'{ 'L.| . - Tyt

'.\."‘, ! SW$ - r‘ 4‘ t‘ . ‘;:7;",\__ ‘Ij‘ s ' '.
: Rghxmq;tlm servo cylinders to thexr o

When. the proper pos ition of tht-.‘

der' aﬁ }':Eha‘ Pum‘p hcﬁlning we re mar e

retum ﬂi. cylmd.er or cylmders to
punttion al.nd te-establish neutral.

R.e—inutall the two sleeve retainers an
NeCESSATY.

NOTE: S'ervo cylinders do not move out of pontmn'un
their own. if they get out of ad;uatﬂlht. it -,

1

kas to Lz .lin2 by human hands,

W. System Dperﬁting Hot (Reservoir T'empera.ture Above 1809},
Cause i : Remedy
Q;ll Lﬁ\mi Lﬂw S % Rg?l%!;nsh oil supply.

G e Sy

'!"'-‘-?"e B "ﬁ' :

11 Gnnier ﬁmng
By-Passed =,;

ﬁ: BT !

D. Clogged Filter or
Suction L;ne ‘

PR -
- i

E. Internsl Leakage. =~ . F. Ope of the high prenuure relief valves myh
{Usually accompanied’ ~ partidily open. Install gages and read the chtrgn

TS
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L6
.
[£38 iogs of asceleration sregsure and operating pressure in both directions.
and gowa ) if the operating pressure is 200 P31 or more. lower

than normal in one direction and normal in the other.

switch the high predsure relief valves. Ifthe low

" o ’ pressure also switches to the opposiie gide of the
circuit, disassemble, check and clean the faulty s&uw

relief valve. Reinstall and recheck. Cliargé P
~gure should be normal at all times. ! i

2. Intermal pérts of pump or moteor (or b

Sy o Maximum obtainable operating pressu
” azc T ithe mnormal high bi".nuuté“'reli'e!hnlué
Ferrgl Ty ; directionsi- When this pressure e xasel
' ‘pressure will drop to or:very near,
‘%will alsg'bé;noisy at:this point with th
tasuifig ffom the unit that is most wo
’ unit is considerably worn or-damaged;,
. should also be carefully checkad. Repl
l parts in the units affected or replace the:
. unit.
V. System Noisy R T " ' LN
.
Cause Remedy ,
A. A‘r in Systema 1. Low oil level in reservoir. L a;,:*-
2. Suction line between reservoir and charge pump, in
cluding suction filter, leaking at somie point and
allowing air to be drawn into system. A-good indi-
N cation of air in the system is a cons iderahlé amount
T \ - : of foam in the reservoir. R et
_ 3, End of return line within the reserveir md lulﬁn‘m!“g
- i
o 3. Hose or Tubing 1. Make sure hose or tubimg & not touching any metal
! Mot Properly vhat can act as a sounding board for the ‘niltur‘alf___
e Insulated hydrzualic humr. LT
5. Imsulsta hose’and tubinz clamps with rubber to absc
1 nvise. P
SR AR
e} -

< P T A
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‘Caunae

A. Air in System

Low Cha rge
Pressure

.g;a;a.@»lf ba wd

T an e

. Internal Wear or
Da'mage

wEngme Laugs Down B

E‘ebruai-v: 1965~
Bulh‘:tin #9454

TOTAL F.E7
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1717 SPACE SYSTEMS LORAL

INTRODUCTION

It may become necessary to replace a part of the hvdrostatic trans-
mission. The following procedures will assist you. As with all hydrau-
lic equipment, cleaniiness is very important, Before removing any of
these components, clean the :mmediate area to prevent dirt {rom get-
ting into the transmission. While working on the transmission, it
would be a good opportunity to inspect all hoses for tightness, change
the filter and oil, if necessary, and replace any oil lost during servic-
ing.

1 EE@ B524e62

P.E2-85
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Variabls Dispinzemeont JImE
Model
23-2030

1 BEE@ B524e62 P.E3/BS5

¥

:!’

1

‘ -
pd et P‘b> - OO g Y L I - N

pd LS P B FUFEEFRTFEEY. B o B B e [ I

pir
[ R T S R~ OO e
m L]

L
N -

Par+ Number

9007200- 2536
9009610-2850
9801038-03
9801074
9800648
9800721
9004101-0150
9007200-4430
9007200- 4438

9009610-4778

9230285
9230482

- 9230127

9001415-0002
9004800-3110
9230197
9230288
9004800-3708
9004101-0140
9230239
9007200-2530
$007200-2526
900%610-2850
9003560-2500
9009660-2500
9800916
9800917
9004600-0607
9009610-2850
9800893
9800432
9004101-0140

9801076

9800138

9005001-1200
9005101-4400
9004201-2500

9007200-+416
9009610-4778
9230018
9230019
9004100-2320
9001430-0001
9230459
9001+35-0001
9BOQZ1C
9Q06322-0022

Part Descripticn
Hex Head Screw
Washer .
Charge Pump Assembly
Charge Pump Gasket
Check Valve Assembly
Check Valve
'O! Ring |
End Cap Screw
End Cap Screw
Washer
End Cap
Shim -
End Cap Gasket
Rear Bearing
Pin
Valve Flate
Bearing Plate
Pin
'Ot Ring
Pump Housing
Hex Fead Screw
Hex Head Screw
Washer
Jarm Nut
Washer
Control Handle
Spacer
Cotter Pin
Washer
Control Valve Assembly
Orifice )
'Q' Ring
Pin
Not Used
Control Valve Gasgket
Plug
Hex Head Plug
Q' Ring
Hex Head Screw
Washer
Trunnion
Shim
'O! Ring
Trunnion BezTing
Drive Shaft
Front Bearing
Connecting Lind
Retaining Ring
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47
48
49
50

51,

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4
5
76
77
78
79
80
81
82
83
84
85
86
87
88
89

1718

SPACE SYSTEMS LORAL
23-203¢

2004530-2301
9006320-0083
9004830-6201
9230124=

9004800- 3708
9230128

9009610-4778

90072004422 & 442

9240147
9004102- 1360
9220242
9004610-1212
9004100-2380

© 9240093
© . 9006201-0387

90077300- 1906

9220419
90050010600
9220691
9004100~ 1440
9004100~ 1420
9007200-2508
9009625-2601
9220479
9220436
9510014
9004830-6201
9006320-0062
9230151
9230247
9006250-0250
9230014
9230015
9230011
9230013
9230012
9220760
9230248
9230158

‘9230234

9230241
9230235
92302325

1 BEE@ B524e62  P.84-85

Pivot Pin
Retaining Ring
Pin

Front Cover Gaskel
Fin '
Front Cover
Washer

Hex Head Screw
Seal

'Q' Ring

Seal Spring
Groove Pin

Q' Ring

Seal Retainexr
Retaining Ring
Socket Head Screw
Sleeve Retainer
Plug

Servo Sleeve

'O Ring

'Q' Ring

Cap Screw
Washer

Spring Guide
Servo Spring
Servo Piston

Pin |

Retaining ng
Serva Link

Pilot

Retaining Ring
Spring Retainer
Spring Guide
Cylinder Block Sprmg
Spring Seat

Retainer Spring

Pin

Cylinder Block Assembly
Retainer Guide

Slipper Retainer

Piston Asscrably

Thrust Plate

Swashplate
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1)

2)

3)

1 EE@ B524e62

PART IMIMBER

9006150~-1190

0004 101-12%9

9004100-0200

P.E585

DESCRIPTION

ngok-up Washer
HOII Ring

HDI[ Ring

]7.
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SPACE SYSTEMS LORAL

1 BEE@ B524e62 P.E1-85

SECTION 1

(’Hcement BULLETIN 9482

A. REMOVAL (See Figure C)

1. Remove control linkage from Dis-
placement Control.

2. Loosen resarvoir cap to relieve
any syatem preasure. :

3. Place drain pan of pucket under
the pump.

4. Remove the five (5) hoses. Place
clean plastic plugs in lines and pump
ports to prevent oil loss a3 each line
iz removed. ‘Do not use rags).

5. Remove the four (4) mounting
. holts.
P Hi-PRESSURE

¢. Place a sling around pump of an

PORTS gve bolt in the trunniom. remove .
TRUNNION DRAIN purnp from application.
FG. C
= 8. INSTALLATION

1. Mount pump on application using
the four (4) mounting bolta.

s Remove all shipping plugs as
lines are installed. See plumbing dia-
gram at rear of bulletin for correct
line installation. Be sure lines are
tightened o porrect torques.

NQTE: Itis recommended. the pump
case be flled by hand 10 assure
proper {ubrication upon start-up. See
Fig D.

3. Install control linkage to Die-
plagement Control. Consult OWRErs
rpanual 10f getting ot neutral,
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® renjacement
of charge pump

& TORQGUE
oy g & BOLTS
. 10-11 FT.
‘ F'NDS
FIG. G
FIG. H
FiG. |

1 BEE@ B524e62 P.E3/BS5

BULLETIN 9482
SECTION 3

A. REMOVAL

1. Remove the line connecting
charge pump to reservoir and plug
with clean plastic plug to prevent
draining of reservoir.

2, Remove the four (4) capscrews.

NOTE: Do not remove the cap-
screw at the top and bottom of the
charge pump. as these hokd the
charge pump together. See Figure G.

3. Pull charge pump away from
main pump. '

NOTE: Do not use sharp tools to
prv charge pump from main pump.
A serateh on the sealing surface may
cause o leak. If charge pump does
not pull loosa. tap lightly on side of
charge pump with plastic hammer to
break paint or gasket seal.

B. INSTALLATION

1. Install a new gasket. Make sure
the new gasket is properiy instailed.
See Figure H. If positioned wrong
the relief valve port is covered by the
gasket.

2. Line up the drive tang on charge
pump shait with slot in main pump
shaft. See Figure [. The charge pump
should assemble freely with main
pump ireely. Do not force charge
pump into position.

5. Tarque the four - mouning
holrz o 10-11 £t 1hs.
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o replacement
of charge pump

TORQUE
o & BOLTS
10-11 FT.

POUNDS

FG. J

1 BEE@ B524e62  P.84-85

BULLETIN 9482
SECTION 3

4, Install connector to charge pump.
Torque 14-20 ft. Iba.

5. Instali line from resetvoir to con-

nector on charge pump, i

NOTE: Excessive tiﬁhning may
distert charge pump undisume leaks
or malfunction. o

6. Check oil level in reservoir.

|
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@replacement
of check valves

FIG. M

1 BEE@ B524e62 P.ES/BS

BULLETIN 9482
SECTION 4

A. REMOVAL

1. Remove charge pump. See Sec-
tion 3.

D, Using a drag link, unscrew check
valve from end cap. See Figure K.

NOTE: There are two check valves.
It is advisable to replace both check
valves when servicing unit. See Fig-
ure L.

B. INSTALLATION

1. Prior to installation. ingpect “0O”
rings for damage. See Figure M. Ap-
ply a light coat of oil.

On 20 chroush 23 series pumps.
rorgue check valves a0-40 1t |be.
Op 24 throuszh 27 series pumps.
torgue check valves to £0-90 {t. 1bs,
WOTE: The chechs must be belaw:
the faee of tho end cap. See Fraure A

TOTAL F.E%
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— Conirel Cviinder

Do not looscn
these two SCIrows.

(g}h;‘;}; \;il;ep (See Step #4)_.
. ‘ - Remove (4)
' 'H&‘r"ewi'”:""' {2)
, “each side.
Sl R

Spread Pin

S Charge Furi'xp Assembly
, - Charge Pump Gasket

Charge Pump Drive Shaft

. Tang must engage slot in

, _ main pump drive shaft.
Cylinder

-

rig.

Replacement Procedure

. Wash all dirt irom pump.

2. Disconnect the suction hose Letween the reservoir and charge pump at the
charge pump. Ralse the loose end as high as possible to rminimize the loss
of oil. ' Lo

3. Disconnect the pump case drain hose (not the large high pressure hose) at
the top case drain port in the pump. This is the hose running between the
pumnp and the cooler or raservoir. Raise the loose end as high 25 possible
to minimize the loss of oil. The high pressure hose is shown disconnected
in Fig. | for clarity only.

4. Remove two 1/4-20 hex. mead cap screws ifrom ezch sids of the charge pump.
Do neot loosen the two 5eTEWS lecated one at the top gnd onc at the bottom.
Thesze two serows nro used ta noid the charge oumD 10gether and are not
attached to the end Cap.

%, Remove the chargs pum? aesembiyv, wiz assembly .3 tocated Dy & spread

$d

Ly

pin, It may be nocessary o woippie the tharge pump i3 OVE rcorma the friction

of this spread pin. Do not use screwdriver or anyoineT tool te foree the

{Over!?
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ithe valves are turned in tight.

Iﬂsta.ll the charge’ pump gasket. if ‘the gaéket is damaged in any way, it
~ghould 'be rcplaced ;

658 852 4274 P.@Z2-E2

chargpe pump sway' from the main pume. NOTE: Note position «f tang on

' charge pump shaft. If the shalt is then rurned, it czn be returned to its
"‘ongmul position, maliing veazzembly of the tang intd the slot of the main
pump drive sha.'ft":nucn az3iet.

TS,

Remdve the twn “gheck valves. Thts “an be done with 2 wide ‘bladed serew-
drwer ot flat. piece -of metal apprommatﬂly 3/32" thick by 5/8" wide used

g as a screwdrwer. o X -

- .
A2 v i e

nstall”the two new check valves. Cﬂat the ”D” rings, with hght greaseto
prevent their being damaged as the valve is serewed into place. Make sure

lﬁ's:ahfthe charge pump. Slip uody onte the spread pin and tighten the {our
- golts. - Torgue the bolts to 70-75 ihch pounds. NOTE: The tang on'the

- _cbarge p.rnp drive shaft must be ahgned writh and engaged into the corres-

sponding sist in the main pump drive shaft.
"Reconrect hoses,
‘Replace lost oil.

Gtar: veliizle engine at a slow idle for appromma:e;y two minutes. Check
-pil-level to be sure its at'the level called out in the vehicle spemf\catmns.

. Supiszrand Hydro- Transmission
Dulletin £3422 '
Januzry, 1965

TOTAL P.E2
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replacement of BULLETIN 9482

] SECTION 7
displacement
control valve

A. REMOVAL

1. Remove control linkage from Dis-
placement Control Valve Assembly.

DTTER PIN &
9 -

9 Remove the nine (9) capscrews
holding valve to pump housing. See
Figure U.

3. Lift Valve away from housing and
remove cotter pin and washer. See
Figure V. Remove pin from link in
pumo.

NOTE: Caution must be exergised
to prevent these parts from falling
inte pump.

4. Remove orifice and “" rings
from control valve. See Figure W.

B. INSTALLATION

1. Install orifice, tip down, and new
“(y rings in Control Valve,

9 jnstall new gasket on control
valve dry.

3. Instail pin in control valve links
and pump link.

4. Place washer in pin. install cotter
pin and spread.

NOTE: Caution should be exercised
during instellotion of these parts to
prevent them falling into unit.
[.ightlv coating parts with petroleum
jelly @ not grease’ is advised,

5. Ipstall valve 1o pump and torque
the nine holis 10-11 £, 1bs.

FiG. W

TAOTAL P.E1
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BULLETIN 9482
SECTION B8

¢ reniacement

~ of motor or
pump shaft ssa

A. REMOVAL

1. Remove unit from installation.
See Section 1 or 2.

o Insert Tiu-Are =7 pliers in snap
ring holes, compress ring and roil
out. Sea Figure Y.

3 Remove alumimum seal retainer
with serewdriver. See Figure Z.

4 Remove steel stationary seal
{ Thiz zenerally ¢omes out with re-
tainer:. See Figure AA.

5. With fingers or two screwdrivers
remove bronze rotating part of seal
irom drive shaft, See Figure FF.

3. See Ficure CC and account for all
the parts shown.

B. INSTALLATION

NOTE: Always replace both station-
arv gnd rotating parts of seal. Do not
mix old and new parts.

1. Wash and clean air dry new zeal
narts.

9 TInztall the seal springs into alumi-
num zesl retainer. Install new o
rings dry on stationary steel part of
seal and place seal into retainer so
noteh iz located in pin in retainer.
See rizure DD

t Ipaeil baree 07 ring on 0D of
satniner. =eo Fizure DD

1. Inatnil new Q7 ring in 1., of

renze rrniling PATT OF sepl, See Fle-

ura mI

TAOTAL P.E1
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INSTALLATION PROCEDURE
ORIFICING PUMP CONTROL TO SLOW RESPONSE

L CHANGING CONTROL OR CONTROL GASKET

May be necessary to
disconnect control
linkage at this peint.

Pumyp Control

o * Opening into pump
See Item #6
Follow-up linkage
Cotter Pin
Link to Swash Plate S i
=
Washer = 2 Charge Pump
Clevis Fin — g

Control Gasket
FRONT

Disconnect case
drain line at pump-
See Itemn #2.

"@‘ St
1 b @ REAR
@)

® o ©Q These hose shown
o disconnected for
) clarity only. Do
not disconnect.

{. Wash all dirt from top of pump-

2. Disconnect the cage drain hose which runs between the pump and reservoir at
the pump and raise as high as possible to keep loss of oilata minimum.

3, Remove (9} 1/4"-20 screws.

4. Raise pump control as high as possible and tilt toward front of pump. This
should be done carefully to prevent damaging the pump control gasket and to

make gure the three HOY rings remain in place and are not jarred loose to

fall inaide the pump. (See #2) '

5. Inspect the control gasket and if it is damaged, it should be replaced.

6, Immediately cover the opening into the pump with a clean shop towel. This
will prevent anything from falling into the internal parts of the pump while
installing the orifice.

7. To replace the control valve or the control valve gasket take the following
steps! )

(a) Cover the opening into the pump housing with a clean cloth.

(b) Remove the orifice, if used, and the three "O" rings from the control
valve housing.

(¢) Remove the small cotter pin.

(d) Remove the smalil washer.



Follow-up linkage

10.

1.

DEC-B3-2861 16: 16

1 BEE@ 8524662 P.E2-62

SPACE SYSTEMS LORAL

NOTE: All three ports
Part #2 contain an '"'O"

‘[ ring.

Orifice plug pressed
o into and held by "O"
Port #3 ring in Port #3.

& ™

View of Underside of Pump Control
Fig 2

{e) Remove the clevis pin. NOTE: The clearance between this pin and the
three holes it passes thru is very small. Wiggling the control valve from

side to side as the pin is pulled will ease the job of removing it. Po not
drive it out.

{f) Put the new gasket in place. Coating the gasket with light grease will help
hold it in place.

(g) Place the link to the swash plate in the follow up linkage and push the clevis
pin into place. -

(h) Put the washer on the clevis pin.

{i) Put the cotter pin into place. Do not reuse the old cotter pin.

Place the three "O" rings into place in the control valve housing. It is Tecom-

rmended that the "O'" rings be coated with light grease to hold them in place.

Insert the orifice plug into the I.D. of the "Q" ring in Port 43 (See Fig. 2).
NOTE: The orifice is provided with a small projection or guilde on one side.
This guide is designed to fit into the drilled hole in the control valve housing.
The orifice plug is so designed that the slight press between it and the I.D. of
the "O" ring will hold the orifice plug in place while the pump control is being
bolted back down.

Remove the cloth covering the opening into the pump.

Swing the follow-up linkage. as far as possible toward the rear of the pump and
lawer the pump control to its normal position.

Replace the (9) 1/4"-20 bolts, tightening them SNUGLY. Replace case drain hose

Replace lost oil and run system for a short period and recheck for proper oil
ievel in reservoir.

Reconnect the linkage to the control and if neccssary, readjust the mechanical
lgtops'' sa that the mechanism driven by the pump operates at the deaired speed-

Sundstrand Hydro- Transmiss
Bulletin #9423
January, 1965

TOTAL F.E2
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VARIADLE PULIT C_\m___wx__d:__m_(:;_:____t_‘_g___:_\_",“ PROCEDURDE
|
1 Remove pums Irom e insinilation oo rghici,

A, If possibie, the pump should be Szca:’; cleaned while still on the
vehicle or instaliation and before any hosc is discennccted. 1If
a steamn cleaner is -not avnilabl?:, wash the :pﬁmp. Dlespéciall",r the
f-il':tings. wifh fuel oil or suifalblc-so.lv.c:_nt.. ' Do not use p‘aint thin-
ner or gcctone. Remove any dirt from the vcﬁ.iclre‘ or installa-
tion which could be accidently disiedged and enter the 'purr:ip dur -
ing the reinstallation procedure.

B. Disconnect zll hose. In most cases, 1t is rﬁéommended that the
oil be discarded and replaced with new oil w'hcr;.‘thc system is
again started'.‘:

C. Remove the mouﬁting bolts and ser the pump on a clean work

bench. A few minutes spent cleaning oif a work bench before
starting to work will save tlme jater &s the work progresses.
Putting a drip pan approximately 18" squaré by 1" deep under
the pump will hulp‘Lcr: keep the oil, that ils still in the pump, off

the work bench and floor.’

2 Remove the shaft scal (Item l}.

A,

A faw pumps are designed with 2 seal that is held in place with
four cap screws. Most saals are reld in place with 2 large snap
ring (Item 45}). Remove either tne cap screws or the snap ring

as the casg may be.

27
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L ca] ke mar mmoam e EmaL s T - - H T PRt
In gither caszc. L ne woits ov saas fing is o romoved, e scal

retoiner can usudily bu removed withoutl oo wld ol tosts, Due io

the squceze on the O ring {(Item 1AY, e scal reainer {Irem 47)

“and the steel half of the scal {Item 1C), llems 1A, 1B and LC will

a.ll.bc removed with the seal rr.-_tuinér. sSot this group aside in &
placc thre the a;m,l. cann;:)t_ be damaged.ay a stié of a wrench,
NOTE: Unless the seal is going to be repluced, the lapped sur-
face of the steel half of the sca.l l(Itt:m 1C) should be protected
from damage at all tmes.

Remove the bronze half of the scat {Item 1D). This paft is held
in pltace by the sguevse on the 'O ring (Item 1), It can usually
be wigpled il the shaft with the fingers. A few scalsg incorporate

a small spread pin in the drive shaft to Udrive' the bronze half

. of the seal. In a very few cases, this pin may have worn a groove

into the L D. of the scal hali. I =o, hold the sha.it_ stationary and
rotate the seal half as far as it will go in the direction of shaft
rotation. This will again line up the slot in the scal half with the
drive pifn and the sea.ll‘halif can be removed, However, once in
awhile even after the drive pin is lined up with the slot, it may
be necessary to pry the part losse Dy using two screw drivers,
if this is necessary, make sure all pressure i3 applied against

the sides of tha seal hall and that ihe lapped scaling suriace iao

not damaped in any way,

G347
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3. Bom.vo toe charee plons  Jbaim 22
A. Tho charoo pump s nuid i peace oy fgur woitz {Itom 2l iocatea

')

iw

e — - mr—— i = —_—

siong the stralght sides of the charge pumn, ” The othur wo bHolis
lseated on the top and botom portion of the charge pump are usced
to hold the three main sections of the chargs pump togother when
it is rermoved frum the main pump. o .

B. The charpa pump i3 "'located by a spread pin between it and the

end cap of the main pump. Duc to the drag of ihis pin, -t may be

necessary to "work" the charge pump upl and down wiily puliing
to separate it frern the main pump. EE)_EC:_:EEE‘_‘}_MM RosCrew
driver ot Gther toois!
C. Remove and in:ipect the caar,s Zump snsket (Item 20, Dt is
lay i aslf.'r:lt- with the charzo pamp, D it is damaged in
any way. it shetlo be ropilaced,

Remove tre i3 check valves {Item 22}, The body ol tha check valve

assembly iz threadzd. The wrole check <alve sssembiy ¢an bz removed
by unscrewing it from the ¢nd cap. The check valves are turned in quite
tight at the [actory, znd ilL may be nacessary to 2s5¢ a small drag link
sacket or equivalent = remsove them.

Remove the cnd cus,

A. The end cap iz held 3y eighs hex heag bolts {Item 19) and is posi-

tioned Ly a0 Cowszi p.ns (liem 26). WUsually as the tast boltis re-

o oad, the eacd cip will be pushed away from the aousing a short

éiscancs:. If cnis does not happen. it will oo riocessary to ocruak it

igose by e zareful use of a plastic or babbit hammer. NOTE:

o 2 screow oriver or weodge botween any two surtfaces of

-
iy
[}
-1
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“ N, fhac '\.'.L’.L\'C plite {fuem 2y is twosory aoweivd Lo 1Y 1o the vnd
cap for position only. fowever, dut .o the oxtreme tlainess ot

the face of the end eup and Lo miating suvlice of e valve olige,

Can oil scal will exist botween these twe parts caasing thw valve

plate to cling to the ¢nd cap. On ovccasion, the brass bvaring

- piate {Ivem 53) wiil, for the sama reason, cling to the vialve
- L. i [
plate, Thereiore, as the cnd cap is lifted, extroem=a caution
. .. .

should ba cxerciscd to pravent the valve plate from being dam-

+ ‘

]

aged should it beeomy loosc and fall.

C. Sct the end cap zsidc with the lapped surface up. The lapped sur-

face should b2 protecied from damage at all tirnes. )
. 6 Remove the cnd eap paskot (item 15) ard O ring tem 17). I cither

is damaged, they should Lo repiaced.

7. Remove the vaive plate (Item 52). if the valve plaic remained on the

end cap, they can bu separated by Dies: washing both parts with clean

fuel oil or soivent. This will break the oil seal and ths parts can then
be easily separated.
If the vaive plate rernained with the brass bearing plate in the pump,

it can be removed by sliding it to one side oif the valve plate and lifting.

8. Removsa the brass D2arins cizte {(Item 53). The materizal in this plate is

relativeiy soft and can be easily scratehed and damaged. Wash the plate
with cleca vucl oil or sclvent to breax the oil seal and 1.t the plate from
‘the cy.indey Lleock (item 35} There arc drain sizts milled into the back

of the brazs pearinz plate running radially » the putside diameter.
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AsS an ald i. romoving the vaess vgaring platd,

M GowTush PUY Can be cury-
fully inserted into onc of these drain grooves and the searing platc Lifted,
Do not force these two picces apart &b any dther point other than at Lz

drain slots,

KEemove the rearﬂ%cari-ng‘(ltem‘SO). Use a standard bearing ptller 10

(Y

pull the rear bearing. Be sure you can rotate bearing cage while pulling.

cage ot rollers. The pump shaft

Fuil only on the inner race _ti-‘:iu}jl_ﬂm
should be protezied irom damage by placing 2 suitable piece of mutal
between thz cam of the puller and the shaft. NOTYE: The face of the cyl-
iader block {Itermn 33) is @ lapped suriace and ¢an be casily dumapged {a'y
careless handling of the puller while assambling the jaws under the
bearing.

Remove the soring guide (item 72).

This part is a sleeve type spacer

1i.

12.

and is not held in place &y any mechanical tie.
Remove the cylinder bleck {liem 53). Place the pump housing (Item 39)
in a hur.izcmta'.l position. Grasp the block with the fingers a.ngi‘ putl, The
piston :.-i.sscm‘nlies (Item 56) and retainer (liem 63) usually stay in the ._

]

housing and have to be removed later. However, if it is possible to re-
move the block with the pistons still in place, it simplifies the job.

Remove the slipper retainer guide {item 62) If the pistons came out

3 |

with the block as it was removed, this step has been taken care of. [f
it stays in the housing, rvotate the putde slightiy until the two splines are

again linecd up and slip it hack down the snait {{tem 48) and out ol the hous -

9427
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inp. A Lo p::ﬂﬂingh;giiDhCCﬁiluCLZUﬂiﬂEiﬁrLﬂf sulade and Diwting
\ g : ; : E
between the wuide ond the sneck of the cylinder mock, They succia by

discarcded and not rotarned Lo Uie owmy during roassomibly,
H 4 . ¥

13. Remosve the nine pistons (lem 56) and the slipper retainer {Itcm 65).

If the pistons remained in the clock as it was vomoved, this step has
seen taken care of. If hey remciaed in the housing, ilnsert ym.u" hind
or hands, as spacc allews, into t.hé housing and gazher up sl sine ',:i‘s-
tons. This will preven: their fodging apainst e stees of the housing
hampering their reraoval, Somoe or .-111. of the slippess may losm an oil
sezl with the thrust plate (Item 61) making it neegszary 0 L 2l on that

piston ‘ndividually to Lreak it ivose,

()

14. Remowe toe thrust siate (Item 64)

- —_—— -

This part is cradled in ho swash

plate {itera 6l) with vary litile side cicarance. LI the zump is to bz com-
pietely disassembled, itis casicr to remove the thrust piate alter the
swash plate has becn semoved {rom the housing, If the swash plate is
noi going id Be removad, a metal rod approximately 10" long with a
small hcook :-.pprd:»:imatcl-y /1€ high on-the end makes a good tool for
removing the thrust plate. 'fwn notches are provided in the 1. D, of the
swash plate on a plane paraliel to the center line of the trunnions. Th!;.‘SE
AGiChes »oovige Cu.EETANCE hehind the thrust plate permitting the engape-
ment aflt;-:a eci., B onulling first on one side and than the otaer, the

thrus: plete tan e worked! out of the swash plate and removed.

»_

o427
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I v wega rimaen e
O S A0 A AR

at e [ltem sidl. Tha Jrenmi oover ls helel tn place Ly

cight bolts (Item 2) and positioned by fwo dovel pins {item 3). It may be

nocessary to jar the cover loosy with o plasiic ov babbit hammer. Du

—_—-.-..._.__.—.__.__- d-lll-'——-——d.-ﬂml———-l--—n———ul_l— — e — —— —

17.

18,

Remove the fr\_mt cover ;__E\L:l-u‘l. {(Itlem 42) Il necessary, scrape both
the front cover and pump housing froe of any particles of pasket mater-

tal that might have Fernined an either, : Beeto

‘Remove the drive shait {Item 48}, With the {ront cover removed, the

shall will casily stide out the front ol the housing.

Rcmovc the control valve nsscmbly (Itc:m 14},

A. Remove the cight cup serews {Item 13) wh-ich +old the control in

.placc and 1ift the control assembly as high as possible.

5. Remove the smell clevis pin (Llera 9y vrhicn connects the two follow -
up links on the contr.ol with the conza ciing link ztiached to the swash

plate. If the control valve azsambly (Jiam .4} is being removed

a— sy Tt ——— e

withou. :ne rest of the pump kbair; disassemblad, it is strongly

recommended that befcre remcyving che small cottar key {Item 10)

used to hold the cievis pin, a loang pisce of t;ag wire or equivalent
be run throuszh the eye oi the cotrer xey. This will prevent the
cotter Ley- fr::-rm accidentzily f2lling into the pump if dropped.

The clevis pin {Item IV can now be removed, The clearance ba-
weern th= O. 2. of ithe body of thos pia and the I, D. ol the three holes

it pasgzz throuzn 15 very srmali; thersfore, the pin does not slide out

easily. Wiggling the control nousing (Item 12} as you pull on the
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Clovis pin will moiha 3 removed Csiwr. mers zain, (D the ¢on-

trol vaive assombly {item i) is balny removed without the purmp

being disasscriblec. :ake care nor o drop the clevis pin inside the

. pump housing. Il you do and it cannot be iished out with a magneot,

it wiil be necessary to disassemble the puinp piece by piege until
the clevis pin is {ound.

f.ay the control valve assembly aside. Further dis;ssc-mbly
of this valve is usualiy not necessary. It should be thorougaly
waches and blown out with compreszed air.

’

Remove the trunnions {item 59). Remove the thrae boitz {Item 66) that

1y,
{’&
| S
20,

t.old each trunnicn in piace. Use a spanner wlrcnch =nd rotate t‘neﬁrun-
nion back znd forth with one hand as yvou push on the inside face of the
frunnion with thc othcr nand. It is necessary to svercome the dray of
the O ring (Item 52) to remove the trunnion. The inner race ol the
trunnion bsaring (Iteo: 5£0) wsually, but not aiways, comes gut with the
trunnion.

r

With the trunnions rermcved, it is now possibla to lift the swash platc

()

(Itern &1) out of the Zousing.

The pump is now camplately cizassembled, All parts should. be
i cted, T ir ' laczd stould bs laced and those
inspected, Those reeding to be replacea snoule bz repiaced an 108

reeding vework, rewerksd, Thoroughly wash ail parts in ciean solvent

or fuel @il amc ches weep them elean, Wrap them in either clean rags or

- .

‘plastic. 17 the parts ave to remaln dizzszerbled for zny peried of time.

9427
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thev should be orotecied from rust and accidental dama
T h

v

[afap Qu Can

save yourself a lot of time and eifort by not zllowing any iapped sur-
face to bocome scratehed or nicked. The parts of any qunlity. piece

| of hydraulic equipment do not have to be treated like the parts out of
a watch; but on the t.ather hand, due to the high pressures the pumps
a_nd motors are required’to handie taday, any‘abusé-td the parts dur-
i;g the re;;air procedurs will result in an inefiicient or inupe;ative:

Y

unit after it is assembled.

Sundstrand Hydro-Transmissic
‘ Bulletin #9427
: January, 1964
~— , Revised: March, 1965

Fan?
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The primary shing b £9ed in sring wnen assembling any piece

of hydrauiic cguipment is cicanliness. ¢ sarmc care and cleanliness
should be extended to the partes of the pumd that would be oxtended to
the injectors of & dicsel enging. Just prior to assembly, sach part,
old and new and especially those with lapped suriaces, should be care-
fully, but thoroughly, scrubbed to remove any trace of dirt or lapping
compound. As the parts arc assembled they should be liberally cov-

ered with the type oil the pump will eventually operate in. Never allow
two unlubricated surfaces to move against each other,

The follow—v"mg is = step-by-step procedure to follow in reassem-
bling the pump. ' ' '

1. Replace Bezrings, if necessary (Items #50, L60, H63),
If necessary, replace any of ths four tapered Bearings.

This shouid be done with care., If possible they should
be pressed rather than driven into place.

BEARING FITS

_ _Eea.ri_r:x{: F Mating Part | _ 'FiL
Front T Cup® ‘ Front Cover (Item #43) 1 Slip
Item #63 . Cone . Drive Shart (Iter #48) | Press
Rear | Cup ~ End Cap (ltem £16) . 5lip
Itern £50 Canews Drive Shait (Item £46) i Press
Trunnien | Cup : Swash Plate (item #61) ? Yress
Itermn #60 © Cone j Trunnion (Item #59) ! Slip

% See procedure for establishing shaft end play
Step #3.

## Do not prass the cone of the Rear Bearing onto
the Shaft until the Cylinder Block is in place,
see Step #19, or unless the drive shaft end play
is to be chacked, see Step 23,

2. Set preload on Trunnion Bearings (tem 760)-
if sither 2 mew Swash Plate {1tam #61), Trunnion (Ttern #59),
or Trunnion 248Y were replaged orf if the ‘
plastic Trunnion Geskets (Iterm #37) were lost, it will be
necessary to establish the desired preload on the Trunnton
Bearings &5 iollows.

brv
wm,
=

zarings (ltem

!
=0
iy

11
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A. Semove tns (07 Singzairont the Ironnions
= Return the zame thickness of Gasaet {itermn %57) to each
Trunnion that was present ~when the pump Was digasgerm-

.

H.

bled.
3lig thz Trunnion Bearing Con2s onto tha Trunnions.

Place the Swash Plate (Itern #61) in the Housing, liming
up the bearing taces with the Trunnion oores in the

 Housing {Item #39).

Insert the Trunnions, minus the ""Q" Rings, iato the
Housing and Swash Plate. The clearance betwcen the
Trunnions and their bores in the Mousing is small,
therefore, it is easy to bind the Trunnions as they are
baing put inte place. A plastic hammer may be used
to lightly tap the Trunnions as an aid in assembly.

Tighten one Trunnion Bolt (Item 766} on each Trunnion.

" Attach = spring scale to either of the two bores for the

Swash Plate Pin {Item #41). With the proper thickness
of Trunnien Caskets, it will require between 3and 4
pounds pull to move the Swash Plate. Add or subtract
Gaskets (Item #57) until this reading is obtained. Gas-
kets should be added or subtracted evenly to each side.
The total thickness of Gaskets on one Trunnicn should
not exceed the total thickness of Gaskets on the other by
more than .005".

When the proper preload is established, remove the

Trunnions from the Housing. .

Set Shaft end play. (Should be .003" to L0113

If 2 new Drive Shaft (Item #48), End Cap (Item #16), Front
Cover (Item #43), and Front Bearing {Itern #63) are used,
the Shaft end play should be checked as follows.

A.

Press the Cone of both the Front and Rear Bearings
onto the Drive Shaft,

I

Instail the Znd Cap Gasket {Item #13) and End Cap

(ltem #16),

Tighten two of the Tnd Cap Bolits to 27-30 i, lbs.
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0. Put the Trent Cover Casket {Iizm ) onmis the Housuong.
o Place the Drive Shafr in the Housing with the Ceone of
the Rear Bearing in tts Cup. .
. Diace the Tron: Cover {Item #43) into place.

G. Tighten at least one bolt {(centrally located) on each side
to 27-30 ft. lbs. S - : o
H. The end vlay of the Shaft can now'be checked and should
be betwezn .003' and L0130 IR =
S ‘ SR . : P A

Assemﬁlé the Servo Pistons (Itermn #35}-

NOTE: If the old Swash Plate {Item #61), the two Se rycﬁ Pis-
ton Assemblies (Items #27 thru #41), and the two Servo !
Sleeves {Item #19) are to be reused, tr.ey should all be re-
turned to the same position they were rermoved from. 3See
Step #13 for the correct procedure 10 follow to set the neu-
tral position of the Swash Plate if any of these parts are re-

placed with new or if the parts have become mixed up.

A. Check the grooves on the O.D. of the Servo Piston
(Itern £35) making sure there are no burrs or foreipgn
material present.

' '
ta

B. Place the Servo Control Spring {Itern ¥28) in the 1. D,
of the Servo Piston {(Item #35).

C. insert the Spring Guide (Item #27) into the Servo Con-
trol Spring.

D. Insert the 1/4-20 screw {Item #29) into the Washer
(Itern #30) and drop both into the I.D. of the Spring
Guide 50 the screw threads extend thru the hole in
the end of the Guide. ' i

E. Compress the Servo-Control Spring until the 1/4-20
serew can be engaged and tightened into the Servo Pis-
ton. ‘

£. Place the Servo Piston Link {Itern #38) into the Clevis
of the Servo Piston.

G. Insert the Servo Piston Pin {Itern #37) into place. pin-
ning the Link to the Swash Plate.
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Attaech the Servo Piston Aszomblies to the Swach Plate.

551
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r  T.gw,.o the ferwve Pizion Pihmiaio nizgp with ©v'o Snap
fuiros (Item ¥34).
I. Asszmble the othzer Plsion Asgermbly in the sams man-

nar.
|

Lo e L C e
A. Lay the Swash Plate flat on thez workbench and place
the iree end of the Servo Tiston _inks.(ftam #38}) into-
the kwo Clevises providzd on (ha Swash Plate. The.
joggle in thd Se rvo - Piston Lini sheuld ke syranged so
that: the Piscons are "stgppe:i" oatward from the canter
line of the pump. '
[ IR

[

T Ik N RS B LA

B. insert the two Swa3ii 3izte Piasten Pine (Item #41} thru
the Clevis of the Swash Flate, pinning both Links to the
Swasi Plate.
i Lo [ )

.

C. Tasten the pin in glace with iwo Snap Rings {Item #40).

Attach the Control-Liakitem #T) ta the Swash Plate.
N v P .
A. Position the Cont+ol Link {(Itez: 77) in the Clevis pro-
vided in the Swash Plate. :
' . ey gt

B. Insert the Clevis Pin (itam 2£) into place pinning the
Link to the Swasi: Plate. i ‘ NS N

C. Fasten the Pin in place with two small Snap Rings
{ltemn #5).
ot .

Install the Swash Plate {(Item #61}.

A. Set the pump Housing on the bench with the Front Cover
opening facing youw and the opening for the Control up-
ward. S

s

B. Insert the Swash Plate with the Servo Piston Assemblies
snd Control Link attached into the Housing. As this is
done, the two Servo Pistons should be placed into the
openings provided for the Servo Sleeves. This should
he dona with care to prevent damage to the Pistons.

NOTE: Make sure the Swash Plate is positioned so that
the Control Link (Itermn #7) is next to the opening provided
in the Housing for the Control Assembly {Item #14}. and
pointing toward the End Cap {rear) end of the Housing.

Feag
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A. Ceoves ti. Trunaion "0 Hings (Item 7RG with grease
and put themn o oplacu an tne Trunnions. 1he grease
is used to ore~ant the "2 Ring from being damaged
as .‘.:';:c Toeurocizo enters tne Housing. '

,

4. Plage thd Trusnions ‘thru the bores in the Housing and
intd fag " Swes’ Plate. The clearapcé"_bc:wec‘:-. the Trun-
nisa and £ w51e is small and it is,""thr;refc::'u.‘ gasy
biaz Lile tv.l paris iegether., A plastic or Ezbbit hammer
rnay be uswd to lghtly tap the Trunnion "heme R ¢ nec-

e
A 3

es5ary. )
- - o e oot YR

. 'Ti'ghta.;“»‘.ﬁ'l’l'."':unninn Boits {Itemn #6BY 1o 27-30 ft.lbs.

Install the Servo S.zaves (Tte:n #19).

A. Covae che "C;”‘Ring:s'iltems #33 and i{34) with crease
and . thermt in place en the Sleaves.
o " _
NOTE: "0 Aing Lem £34) is siightly smaller in Q.D.
than {Z:em %33} and goe: {n the groove toward the open
end of the Sieeve.

S

B. Turn ooth Slegves iato the Housing cmt'i the scribed
linez oa the Sizeves &g those on tas Houasing line up.
These iines should have been scribed at the factory
during the original assembly or at the time of disas-
sembly. 15 the Swash Plate, all parts of the Sarvo
Piston Assemblies and both of the Servo Sleeves are
to be setursed to the pump and not replaced with new
parts, lininy up the scribed marks will return the
Swash Place to its neutral position. |

Setting neutral position of Swash Plate.

If any of the parts mentioned in Step 9B ware replaced with
new parts or as a check to make sure the Swash Plate is in
absolute neutral, the following procedure should be used.

2. Turn both Servo Sleeves into the Housing a3 evenly as
possible, until all angular play is taken oul of the Swash
Dlate. This will happen when the Servo Sleeves are
both just touching the Spring Guides {Item #27). Do not
turn the Sleeves in beyond this point causing any com-
pression of the Servo Gontrol Spring (ltem #28).

Foez 7

e e e T R = T - mm—— ——
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Ueiveroa rlzorlh aniln measg o frprm o the mzolllnoc suriade
of the M. ring, which malkes Conalane it che Zand Cup

Tasket, t3 he machined surizee of th: Twash Flate.
fuce .1g"1r‘ t whien the a.n;m'* Platg bears.

The rriisLoement snouid be cnade ot two DOINIs ;qually

|_.i
g
-
4]
-
m
L)

fi

1]
=
L |

spageqn -rou Jne CEnles Cine of th: pumn® Lod &5 TRAT O
the oucside Zimester of (h= machined racess as possible.
Mezsu. s ore side then the other. Note wnich side is low
and back oiltirn counterclockrise) tne sarve Sleeve
nearest i3 zide 1/8 - }/4 turn. Turn the other Sleeve

in (clockwise; = like araount 27 antil the angular free play
is again rzmeovel from the Swasi Platﬂ- Repeat this pro-
cess until ;he machined rec e:.;. of the Swash Plate i¥’

“absolutely pirauiel to the i zhinad surizce of the I—qusmg' ’
‘which touches ‘he End Ca.p G.:.sket and there is absolutely

no anguly irze play in the Swash Plate.

Install the Slenve Retairer {Tiem #31).

Use the Socket ! ead it Screws {Item #32) previously
removL i, Uie a screw'irne* to se: Retainer in siot 1n
the Siseva to o -evenf tha slecve rotation.

Instalil the Covtrol ‘Assembly |ltem #14%.

A|.

Put ,-Le Contral Calsicef'(Item 24y ia nlace.

Cover the thtee "O" Rings '(Itefr: #12) with grease to hold
therm in place and put them in the recesses. provided in

the Control Valve Housing.

If used, press the Orifice Plug (Item #11) into "Q" Ring
in the mxddle port in the Control Valve Housing.

Place the Swash Plate Link (It:,m #7) between the "Follow-
Up" Linkage of the Control. : . . ‘

Byt the small Snap Ring in the groove in the Clevis Pin
(Item #9) and insert it thru the MFollow-Up™ Links and
the Swash Plate Control Link.

Place the small Washer {Ttera #8) on the Clavis Pin.

insert the small Cotter Pin {Itemm #10) thru the Clevis
Pin. Do not use the old Cottar Pin. -

Fasten in place using the proper bolts {Item #13). Tighteﬂ”

to 85-90 in.lb. NOTE: 3e sure to put the progeT tenpgth
bolt in the correct hole

oo T
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13.

15.

16.

instzil tne Throust Pla

551 658 852 S86S P.A7-13

e {licrm 7645,

re

Tlace the . hrust Plafe into the wachinzd recess ir the fwasn
Ciaie. Tre caoinicred cide goes against tle Swash Flate,
The clezrar-e setween inis Plate and lts regess i3 smali,
therefore, <zre should be taken to i.nks:_\;.r'e- it lins flat.

Install the Drive Shaft (ltem #46).

If the Coné of the Rear Bea. ‘my Was pres sed snto the Drive
Shait to establisl: the siaft zad play, it chouls be removed at
this time. The cone of the Fwont Bearing snould te in iﬂace.
Slide the Shaft thru the i.D. of the Swash Plaie from the Front
Cover End yzking care not to muose the Thrust Plate out of

pos itios.

1 . f
. Install the Front Cover Tasket ‘Ttern 742).

Iinstall the front Ccver'{lte'}r-. #43}_“_.
Tighten the bolts that hold it in place t3 27-30 it.1bs.

Asaamhble the Uy linder Glock.
- '-'. B .

"A. If a ne.s Cy.inder Bloek (Iterm #58) ig used or if the old

Block was corzplesely disagsembled, it will be nycessary
to assemvie the 3p7ing Seat {Itern #63), the Block Spring
{Ite=a #54Y, ke Spring Retainer (Bta¥n £69) and Retzining

Ring {Item #70) into the Block as follows, o :

{1) Placa the 3pring Seat (Item #68) into the Zlock. The
 chamferad side of this part geas toward the spline
end of the Block. ' -

(2¥ Drop the Block Spring into the Block.

{3) Place the Spring Patainer {Itarn #69) on top-of the
Block Spring with the notched side toward the face
of the Blocx.

(4) Securs a bolt at least approximately an inch longer
than the Block. Slide = washer (or washers) with
an ©.D. larger than the I.D. of the Block Spline.
glide this bolt thru the Block and place a washer (or
washers) on the other end that is slightly smaller in

™

™ than the O.D. of the Spring Retainer (Item #65}.
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- A, Laythe Housing on its side with the control up (Iftem #14).

551
658 852 S86S P.E2-13

1
(b

Tighten a nut onto fne ol rooia tha Bloghk Spring
£

is compressed enouzh 10T INg Relainer to

rmove past i groove [Or the Reiewnang Ring.{item
#70). )

(5) Assembls the Retainirg Rirng inte the stet provided
in the L. D. ¢f the Blocx znd remove the kolt and
washers. '

{6)- Put nine {9} Siipper Retziner Springs (Lerm #67)

' into the Block. Place the kacainer Guide (Item #62)
o the Block. The missing tooth of the spline in the
Guide should te lined up with the missing teoth in

. the spline of the Block. foves the Guide with oill

(7Y Place the nise (9} Piston Assemtlies (Item #56} into
the Slisper Aetainer .ltem #65). a

(8} Asse:alle the nine {9\ Pistens inio the Block. This
.ig eas.2:zt done by holding the Slipper rfletainer over
the Biock so that the Pis’ons will parely enter the
. beres. waen all nine (2) Pistens are started in the
bores, lc~ez the Slipper Rerziner to the Retainer '
Guide -:2 push all nine {97 Fisteas down into the
Block.

{3)  Cover :the Cy‘;irﬁ:ler Block and Piston Assemblies
liberalily with clean oil. ' ‘

Asgszembie the Cylinder Block Assembly into the Housing.

B. Turn the Drive Shaft until the missing tooth in the spline_'
“is on top. ' -

.. Pull the Drive Shaft as far as possible toward the front '
of the pump and clamp 2 collar or "C!" clamp onte it to
pravent it being burmped or-pushed toward the rear of
the pump as the assembly continues.

D. Pick up the Cylinder Block Assembly and slide it intd
the Housing and onto the Drive Shaft, [t is necessary
to lice up the missing tooth on the Shaft with the missing
tooth in the Retainer Guide and the Cylinder Block: Push
the Block all the way "home'',

Supr ¥

P vam-—wﬂfW“-"_'m;_-i b e T T
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20.
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ng sl he Spronc DCusds (ltem T2y,

This sleeve-like part is used o5 a spzeer. It shouwid siide
freely onre the Shadt and into the Dloci ifit'does not drop
inls place freely, the Block Sgring is not concencrically
.positicned ond sacald be moved into proper positien with

“a sgrewdrijes. : o

Press the cone of the Rear Bearing {Itera #30) crio the
-8hait. ' ' '
THis can either be done with an Arbtor Piess or'a h2aring
puller. In either zase, make sure the toolis clean and no
dirt wili Ia.ll' intg.che pump. As the cone is pressed nto
position, the Retziaer Springs (ltem #67) will te compressed
and the whole Cylinder Block :Assembly will drop & quarter
to three quarters of an inch, depending on the size pump,
into the Housing.

‘Install the Bearing Plates (Item #53).

[ \

Set the pump Shaf.:,dr,;.w'm‘.-ard on the block of wood used during
disassembly. '

NOTE: Do not bump or push the $haft toward the rear of the
purip. If this happens, the Shzft Spline can become disen-
paged with the Spline ia the Retainer Guide and the two parts
can then become out of phase, The Retaiver Guide will, in
this case, be extensively damaged as the End Cap 15 bolted
in place.

Put the Dowel Pins (Item #717 into the Block. Make sure
the face of the Cylinder Block and the Bearing Plate are
absolutely free of any foreign material such as dirt, lint,
atc. These two parts should lie absolutely flat against the
other., '

Cover the Bearing Plate liberally with oil.

Place the Valve Plate {(Item #’g‘?}q on the End Cap {Tter #186).
Qo PEO

Put the Cup of the Rear Bearingland Dowel Pin (Itern #51) in

place in the End Cap. Make sure the End Cap angd Valve Plate

are frece of any dirt or lint that would prevent ihe parts {rom

laying 2bsolutely flat against the other. ‘

Gover the face of the End Cap with & thin. even coat of oil
soluable grease such as vasoiline. Put the Valve Flate
{Iterm £52) into place and press it down into the grease.

I
12
Py

o
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24.
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F. Tighten tha fau

S5-1 50 B52 5865 F.18-13
V-
Tt ne Do Cap Gas<ot (Itewn #18), 'OV Ring (lien: #17), and

| {
"Dowet Flas {Iramn /26) into place on the Housing. Coating the

Caslel with & ihin, even coat of light grease will make it
easior to =emove e Gasket should it b2 necessary to again
sarvica the Jurap (1 the future.

Lite

Lastall the End Cap (Item #16).

Carefully pick up the End Cup, with the Vzlve Plate in place,

turn it ove., - -and lowe'r it in place until iha Vzlve Plate touches

the Bearin; ~iate. This should be done car-*mhy Z0 as not tn
dtalea-re the Va,ve Plate. ‘_ -

Tlghten tne End ua.p BCM.'::- to 27-30 ft.ibs.
Install the Charse Pump (Iter: #22}.
A, Lay the pump on its side.

B. .Place the Charge Pump Tasket in place, making sure the

opening ivr the Charge P sessure Relisf Valve of the Charge

Pump s oot covered. This Sasket can bz putenin fous
different —ositions, three of which wre wWIsng.

C. Make surae the Aluminum Spacer.is in place ovar +he Tilexr
[y

Shaft. . _ ‘ T

D: Line uz the aqg 2 of the rang on tre Chargn Zump Sneft

~with the 5.0t in 2he main purap 5t iva Shzfs..

E. Insertth: Shirgsz Purp Drive Shait into tne mein punip
End Cap «nd the Lha.rge Pump Body onta tn-ﬂ- Spraad Fia
used zs a locator pin. - -

n
¥

r bolts that hold the Charge Pusap in pﬂce

1

to 3'*70 in.ubz,

ezl {Itam F1).

L5 ]

Trstall tne Thziz
3. Gares wmz Znedt Seal VDY Hing (ltem F1F) with grease and
soz lDin slade inothe DD 2fwne Shait Seal {Irarm #1Dj.

Zhait for any 2arrs that
=, §lide the Zhaft Seal

s it into place with the
fthe Front Bearing.

G m

1y
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L Uincs the Seal Sornmgs (oo Al

"l

Z y oo opiace i the Seai
S Retziner {itom +udye/4/The Stop ! i {itercs 740} should be
' driven securely into the Seal Retainer.
0. Cever tag Scazing Seal 'O Ring iftem “1A} with grease
, : and put it i1 plaze on tha skirs of the Housing Seal {Lam
41 C).
“
. ' ' E. Press the Housing Seal (Item 41C) into the Retainer with
‘ the fingers, angaging ihe 3top Pin in the slot in the
. Housing Seal. Press down cn the Housing Seal, com-
» . ' © . pressing the 3eal Springs.. Ralease the pressure and
' : make sure the S2al Springs push the Housing Seal back
to its originz. position. This will insure an even pres-
sure bezing maintained between the Seal halves.

F. Cover the Retainsr "O' Ring (Item #1E) with grease and
put it in place on the O.D. of the Retainerx. '

G. -Push the Retainer, &s assembled in Steps D thra F, into
the Housing far enough to allow the Snap Ring [Item #45}
- . to be oput in place.

-

()

‘ . gy
H. Using a large sev af Tru-Arc oliers,Mplace the Szal Snap
Hing in place. ' :
26. Using a lever, such as a pair of Channel Locks, rocate the
pump Shaft several revolutions by hand, making sure it turns

‘_ . fairly free.

" If the pump is to be in storage for any length of time, it should be
r completely filled with oil and all ports plupged. Just prior to being in-
o ~.atalled on a vehicle, the Shaft should again be rotated several revolutions
« - 7. by hand. ' S "

Sunasirand Hydro- Transmission
Bulletin #2428
Februzry, 1965

Sgr
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DIVISION OF SUNDSTRAND CORFPORATION

Phone 815/224-7850 « LA SALLE, JLLINOIS 61307 « TWX 910-642-3949

IMPORTANT WARRANTY ANNOUNCEMENT

Sundstrand extends the warranty on ail Heavy Duty Transmissions
{Sundstrand Models 20 through 27) to Z years frerm date of shipment
from its plant in LaSalle, Illinois.

Effective with zll transmissions shipped aiter December 31, 1966,

gundstrand now provides all Heavy Duty Transmissions are warranted

to be free oI defects in material and workmansnip for &

a period of twWo
years {rom date of shipment. This supersedes the time limitations

stated in Warranty Bulletin 545 dated September 1966. All remaining
srticles of the Warranty Bulletin continue in effect.

Rebuilt units will now carry a one veal warranty period Irem date of

shipmenrnt from the plantin LaSalle, Illinois.

For warranty considerat

jon, model and serial numbers must be supplied
to Sundstrand.

Bullerin 9346

TOTAL P.@E1
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HEAVY DUTY TRANSMISSION START-UP PROCEDURE

Before installing a transmission on a machine, inspect the
transmission for damage in shipping or handling, All tools, pans,

cans, plugs, etc., must be clean prior to use on the system.
Never use drained oil,

- ?

- (1) After the units have been installed, remove the threaded plug

in the charge pressure port from the side of the main pump,
"housing (See Figure 1). Install a 600 PSI gauge with 2 short

section of hose to this port. The threaded plug may be either
1/8 NPT or 7/16-20 straight thread,

(2) Check all fittings to be sure they are tight. -

(3) Loosen the charge -pu.mp li'r;e. at the inlet to the charge pump
(See Figure 1). '

(4) Fill the pump case through the case drain opening with an
approved oil (See last page for oils) '

{5) Fill the reservoir with an approved oil. . When oil appears
at the loosened hose at the charge pump inlet, tighten the
hose and continue filling the reservoir, Leave reservoir
cap loose so air will escape, '

NOTE: If gravity feed does not {ill the line to the ck-.rge pump,
+ it must be filled by hand, : :

(6:) The pump must be in neutral. Itis recommended that the
control linkage be left disconnected until after initial start-
~up. ’

(7) With the coil wire removed or the rack closed, turn the

engine over for fifteen seconds.

(8) Start the engine maintaining as low an idle 28 possible for
" five minutes. During start-up, pressure surges will be seen
on the 600 PSI gauge., While running at low idie, charge
pressure must be above 100 PSI. If it is not, shut down and
trouble shoot - accarding to Bulletin 9454,

Cont, on Page 2

SUNDSTRAND HYDAG-TRANSMISSION—LASALLE, ILLINGIS . NOVEMBER, 1965
i PITILI o TIN Q120

DIyIEloH of SUNDATRAND CR=T0RATION

Page i
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1
E Cont. irem Page 1 ‘

()] Increase 'e‘ngine speed tO approximately 1000 RPM. Charge
pre_ss{.xre on the 600 PSI gauge should be 180-220 P8I,

(10) Shut down engine and connect linkage to displacement control.

¥

Wo- . .

(11).Check fluid level in reservoir and. add an approved oil if
' necessary. :

(12) Start engine and run at 1800 to 2000 RPM. Charge pressure
_ .- should be 180-220 PSL . -

L]

{13} Move the directional control handle slightly to the forward

and reverse position, Charge pressuie will drop to 150-190
. PSI when pump is in stroke. :

(14) Should the charge pressux;e £a1l below 100 PSI during the
> start-up proecedure discontinue start-up until trouble has
 been found. See trouble shooting Bulletin #9454,

()

(15) Shut down engine, remove gauge and replace plug in gauge
- port, -Check _eservoir oil level and tighten oil fill cap.

5

Machine is now ready for operation.

-
-

2

I

r_!' c’f 1:,‘
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HEAVY DUTY VARIABLE DISPLACEMELT FUMP

: . Pump Housing
Servo Assembly |
' End Cap

]
/
= .
) ' 4 Case
: ) O A .
Charges L {P' d Drain
,‘- Putl:l.p, . -¢-HE
dharge _ : ) l' . . )
Relief _ Displacement ‘ ., Fromt
Valve o .Control : Cover
Charge ' .
" ~Port : : ' Handle
) . Figure I. '

Drive
Shaft

Page 5
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RECOMMENDED OILS

Approved oils for Use in Sundstrand Hydrostatic Transmissions

Approval has been given for the following oils for use in
Sundstrand Hydrostatic Transmissions: h

‘For operatmg temperatures above 10"-’}_7‘

1..' Mobilfluid 300 from the Mobil Oil Compa.ny. v

2. Rvkcn Industnal 011 No. 21 or Amencan Hydraulic 0il -
Al Weather from the American Oil Company

-3, Hz-Tran from International Harvester,

1\'IC)TE£ For "make-up' in the field when the above oils are not ‘
: available Type A - Suffix A"automatic transmission fluid
{Mobilfluid 200 from the Mobil Qil Cormpany) may be added.

These oils may be mixed in any ratio to fill a system as they
are compatible, '

4

For operating temperatures below 109¥F.

1. Mil-H:5606 Hydraulic Fluid,

. - ! pEmy F T TR i
SURDSTRAND HYDRO-TRANSIISSIGH—LASALLE. ILLIHOIS NOVEMBER, 1966

CiyiElp or B uTeTEAMD SO NIz ; AITILITIN Q429

TAOTAL F.@4
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DIVISION OF SUNDSTRAND CORPORATION

su;g:smnmn Sidsirand Harolransiission

-

Phone 875/224 1850 « LA SALLE, ILLINOIS 61307 » TWX 970- 642 3949

HEAVY-DUTY TRANSMISSION
{Sundstrand Models 20 Thru 27)

WARRANTY POLICY AND PROCEDURE

RELIABLE HYDROSTATIC TRANSMISSIONS FOR THE MOBILE EQUIPMENT INDUSTR

i —= . e r————— o r——r—

H‘EPHESENTED a8y

STANI.EY M. PROCTOR CO.
e HODGS m ) 7::.._1 Q350 ..
ﬁucr EUCLID AVE uf ml'.i’

.

BULLETIN 9541
September, 196

TAOTAL P.E1
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TECHNICAL PUBLICATIONS

Aa Operator’s Manual and a Parls Catalog are packed and shipped with this
machise for customes use. Additicnal teehnieal pubfizations are available for this
machine, at 2 nominat tost, through your authorized Intermational Costracton
Emipment distribustor or dealer. This material includes Service Manuals and
Tocimital Training Courses.

These additional publications are strongly recommended for the customer whe
perforits His own maintenance and service on this equipmeat.

Itis the policy of International Harvester Company o improve its products wiea-
ever It Is possible and practical o do so. We resesve the right to make changes or

."’ add Improvements ai any time without incurring any obligation to make such
changes on products sold previousty.

UC-221 anp UC-263
ENGINES

AND
ATTACHMENTS

FORM

1085 201 R1. Rev. 1

FEBRUARY, 1967 : | . |

FRINIER [N UNITED STATES OF AMERICA
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INTRODUCTION

{llust. 1 Right Frent View of the UC-221 and UC.263
Engines with Yorious Attochments.

IPA-52219 A

llvst. 2 Left Rear Yiew of the UC-221 and UC-263
Engines with Various Attnchments.
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INTRODUCTION

.\'instructions on operation, lubrication and main-
tenance for the basi¢ engine and attachments are
covered in this manual. Disregard any instruc=
tione on attachments that are not applicable to
your engine,

Throughout this manual, the uee of the terms
vleft,'! 'right,” "front" and '"rear! rmust be un-
derstood to aveid confusion when following in-
structions. "Left" and “"right" indicate the ieft
and right sides of the engine when facing the
engine from the flywheel end, The front of the
engine is the fan drive pulley end.

When in need of parts, always specify the
chassis and engine serial numbers. The engine
serial number is stamped on the left side of

the engine crankcase just below the distributor.
{Ilust. 3.} The chassis serial numberis stamped
om a name plate attached to the laft side of the
flywheel housing. (Illust. 4.}

Ilust. 3
Engine Serial Humber

lust. 4
Chassis Serial Hymber

Engine Seriat Mumber

)

Cc-221

C-263

Chassis Serial Number: :

uc-221 !

UC-263

VENTILATION FOR ENGINES INSTALLED.
INSIDE OF BUILDINGS

Engines installed inside buildings, sheds or
cabs should be the open type; that is, with the
engine hood and back panel removed to permit
free circulation of fresh air around the engine,
radiator, etc, Steps ymst he taken to carry the
waste heat to the outside, or to change the air
in the engine room rapidly.

The exhaust pipe should be arranged to provide

the shortest possible length within the engine

reom. The part of the exhaust pipe inside the
building should be surrounded with a light steel
tube, sufficiently large to permit a two inch to

four inch air space all around, This space should W
be ventilated to the outside, Another method of .}
insulation ic to cover the exhaust pipe com- ‘
pletely with at least two inches of air-cell as-
bestos.

Ventilate the engine room thoroughly and install
the engine so that air can flow freely through
the radiator. An opening to the cutside, in {ront
of the radiator, is extremely desirable. Ducts
should be provided between the radiator and the
wall openings. On some installations, it may be
necessaryto providea reverse~flowfan toblow
the heated air out of the building.

Where the door or window area is restricted,
galvanized duets extending from the ceiling
above the engine to the top of the building are
recommended to carry off the hot air. Mot less
than two ducts, 24 x 24 inches in cross section,
should be installed. At the same time, a8 many
openings in the sides of the engine room as
possible should ke provided to let in cool out-
side air. Openings to 2 shaded side of the
building are preferred.

SUGGESTED ENGINE AND FUEL TANK
ARRANGEMENT

\. Anchor the engine securely to 3 level solid
foundation, preferably concrete. Q
2, Mount the engine or driven sguiprment 50
that the belts may ke removed or tightened,
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3. Do not support a long exhaust pipe on Lhe
exhaust manifold: instead, use a flexible pipe

at the engine and support the rigid pipe irerm
the ceiling ot floor.

4, Use lang-sweep elbows in exhaust pipes.

5, For every 12 feet of exhaust pipe, enlarge
the diammeter of the pipe one standard pipe size.

658 852 4274

INTRODUCTION

&, Install the flexible exbiaust piping 5o the
belting may be adjusted withour disconnecting
zny plpes or lines.

7. Install flexible fuel lines between the pipes
to the fuel tank and the engine and a fuel shut-
off valve at the tank.

DESCRIPTION

SPECIFICATIONS AND CAPACITIES
Capacities (U.5. Measure)

Air cleaner oil cup (wettype) . . . 2-3/4pts
soling System:
. Radiator type -« « ¢ « =« v = 0o
Flo-—:‘natic tYPE T L
Crankecase oil pan:
With filters drained - - -+ B qgts
With {ilters changed - « « - « + - 9 qts
Transmission Case:
Four speed selective sliding
gear - + (] - . . - . ) . - . . . .
Four speed synehromesh - «» » - - @

25 gts
.69 gts

+

-J

pts
wis
The capacities which appear throughout this

mannal are specifically for these engines and
their attachments.

Specifications

&

Gylinders ., . . - -
3-9/16 in.

Bore ., . . + - « »
Stroke:
UC-221 . + & & v o« ¢ 4 &« s 3-11/16 in.
UGC=263 , . + + « &« ¢ =+ = 4.25/64 in.

Carburetor:
Gaanline..............IH
LFPG e e s e w4 e , Armerican Boach
Natural Gas . . . + « « &« + » « » Ensign

Distributor:

Point gap . - + « + 4+ s

Spark plug gap:

019 to 023 in.

Gasoline ., . . . .+ - - 023 to 028 in.

LPG or natural ga .015 to ,020 in.
Fan belt tension . . . . . 1/2 to 3/4 in.
Valve clearance:

Engine cold . . . . . -« « . 030 in.

Flectrical system . . 12 Volt, negative ground
Firing order . « = v s 2 o= & 4 1, 5,3,6, 2,4

Torques (Foot-Pounds)

Lubricating oil filter center
tube [ I L I 45 to 50
Radiator and air cleaner hose

clagnpE 4 e 4w o= 4w = e s 20 to 25 in-lbs
Spark plugs .+ + « « ¢ = 4 s 4 = - 27 to 34
Valve cover bolts . « - «» « + 1-1/2to 2«1/4

O pan drain plug .« & - v 0 0 0 30 to 35

Cantinved an next page.

P.Ev-23
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Engine Speeds

Optional engine speeds are available, The high
{dle and full load governed speeds for which
this engine is equipped and adjusted is stamped
on the chassis serial number plate on the fly-
wheel housing.

Dimensions and Weights (Approximnte)

Lezigth (overall less PTO):

. 50-5/64 in,
Height (over-all}, . . . . .

v & & 38-1 f.?- in-
Width {over-all) . . . - . . o
Wﬁight [ T L s w

.« » 28in.
. « 12601bs

Fuel Gasoling)

These engines are shipped with the ignition
timing set for maximum power on the average
regular grade of gasoline of 89 Research octane
auraber as domestically available in the U.5.A,
For fuels of lower Research octane number, the
timing may require retarding (approximately
one degree retard from factory setting for each
decrease of one octane aamber). Overseas fuels
may, in many areas, be considerably lower in
Research octane number than regular grade
_fuels obtainable in the U.S.A. Clear, unleaded
fyele should never be used, Advancing the tim-
ing beyond the initial factory setting is not Te-
commended and may only rezuit in adverse
effects. There is no particular advantage in
using a fuel having 2 higher anti-knock value
tharn the engine requires.

Fuel (LPG)

MNOTE: It is recommended that LP Gas fuel
meeting the Natural Gas Processor's Associa=
tion {(NGPA) specification for Propane HDE be
used if available.

Specificutions Subject to Chonge Without Notice

OPERATING CONTROLS ANP INSTRUMENTS

The operator rmust thoroughly familiarize
himself with the instruments and controls
provided for operation of this engine. There
are important differences between various
engines: therefore, regardless of previous
experience with other machines, the pperator
sheuld fully understand what each control is
for and how to use it before starting to operate
the engine.

Safety shut-off gauges have been pre-set at the
factory. If any of these gauges fail to operate
properly, consult your autharized International
Engine Distributor or Dealer.

658 852 4274

DESCRIPTION

Instruments (11iust. 6 o 7

This section Adescribes the paurpose Or function
af each instrument. Far detailed information on
correct operating indications oY Tanges, refer
ta "Instrurnent Check" on page 13.

Heurmeter

The hourmeter indicates the actual hours of en-
gine operation. Itz range is from zero to 10,000
hours. When the hourmetes reaches 10,000
hours, it automatically starts again at zexo.

B A PR et v P -
e R e T

CEA-B4738

IHust. &
Instrument Pansel
{Regulor Govges)-

FANEL, inatrument.
HOURMETER.

INDIGATOR, engine oil pressure.
BUTTON, choke control.
SWITCH, ignition and starter,
INDICATOR, heat.

. AMMETER.

., TACHOURMETER.

- O OO O h L

e

F.B3-23
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6

Engine Oil Fressure Indicater

This instrurnent registers the pressure of the
lubricating oil eirculating through the engine.

Safety Engine Oil Pressure Indicatar

This indieator is part of the instrument panel
(safety ganges) attachment. The safety engine
oil pressure indicator shows the pressure of
the lubricating oil circulating through the en-

gine. [f the oil pressure drops below minimum

operating pressure, the engine will auto-
matically stop.

CEA-34729

1
3
4

Hiust. 7
Instrument Panel

(Safety Gouges).

PANEL, instrument,

HOURMETER,

INDICATOR, safety engine oil
pressure,

SWITCH, ignition relav.

KNOR, governow control.

BUTTON, choke control

SWITCH, ignition and starter.

10. INDICATOR, safety heat.

11. SWITCH, safety controltoggle.

12, AMMETER.

13, TACHOMETER.

- o+

L =] LR

-1

DESCRIPTION

Heat Indicaotar

The heat indicator shows the temperature of
the coolant cireulating in the engine.

Safety Heat Indicator

This indicator is part of the instrument panel
(safety gauge) attachment. The safety heat in-
dicator registers the temperature of the cool-
ant circulating in the engine. If the tempera=
ture of the coolant reaches 195°F, the engine
will automatically stop.

Ammwier

I

This instrument indicates the rate at which the
battery is being charged or discharged.

Tachsusrmater (11lust. 8)

The upper half of this indicator shows the en=
gine rpm; the lower half of the indicator shows
the indicated hours of engine operation.

This indicator has a correction factor to deter-
mine the actual hours of engine operation from
the indicated houre. Refer to example following,

1Hust. §
Tachourmeter,

EXAMPLE:

Engine rpm - 2000

Indicated hours - 100

To determine the actual hours of operation,
multiply the indicated hours (100) by the cor-

rection factor {.83). The actual hours: 83 hours.

Continued on next poge.

F.B9-23
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& DESCRIPTION

Controls (Ilust, § ot T Paower Take-aff Clutch Shait Quter 0

Bearing Housing Temperoture Switch
ignitien ond Storter Switeh

This switch has four positions: 1, Switch to the This switch is part of the power take-off attach-
left ("ON" position) for accessories; 2, "OFF! ment. The switch is located at the bottomn of the
position; 3. "ON" position to the right to ener=- clutch shaft outer housing., If the temmperature
gize the electrical system; 4, gwitch all the way of the lubricant in the housing reaches 250°F,

to the right ("ST" position) for cranking the the engine will autormatically stop.
engine.
ignition Relay Switch (Engaged)
ri ' "
This switch is part of the instrument panel h
(safety gauges) attachment. It is a push=-button H P
- type switch. % . h
¥P ’ (Disengaged)
I
1

Vi

Gavamor Contral Knob

Thise knob controls the engine speed.

Ta obtain a specified engine rpmi depress the
button in the center of the control kneob and pull
out on the knob until the approximate engine
rpm is reached. Releage the button and the knob
will automnatically lock in place, For 2 finer
adjustment rotate the knob in a counterclock-
wise direction (to increase engine rpIm) Ot
‘__‘ clockwise (to decrease engine rpm). Mlust. 9
Power Toke-Of Clutch Lever Positions
{Left Hand Laver Instailation Shown).

PA-TRTVR

Choke Control Button
Tronsmission Gearshift Lever (Hlust. 10}
The choke control button aids in starting a cold

engine., On gasoline engines, the choke control The transmission gear shift lever i.s use_cl to
button can be used to put the choke valve in select the various gear ratios provided in the
intermediate positions. transmission.

On liguefied petrolevin gas and natural gas en-

gines, the choke control buttoen puts the choke

valve in two positions (all the way opened or all
l: the way closed).

Safety Control Teggle Switch

'l This switch is part of the instrument panel

‘ (safety gauges) attachment, The switch has an

: NOFF" and "ONY position. Before starting the

I engine, move the switch to the n"QFF" position.

When the engine has started and after the load
ig applied, move the switch to the "ON" posi-
tion.

Power Take-0#f Clutch Lever {Hlust. 9

Must. 10
Tronamizsion Gearshift Lever

This lever is used to engage Or disengage the
engine from the load.
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' SEFORE STARTING A NEW ENGINE

This engine has been given predelivery and
delivery service by your distribator or dealer.

Ag an added precaution, the following steps
st be pbeserved.

1. Cheek the cooling system level and fill if
necessary. (Refer to "Filling the Cooling 3ys-
tem'’ on page 25.)

2. Check the oil in the engine crankcase, the
air cleaner oil up {wet type - if equipped), power
take-off (if equipped) and transmission (if
equipped) to be sure they are filled to the cor-
rect levels with the proper grades of oil for the
prevailing temperature. Refer to "LUBRICA.-
TION WHEN SHIPPED! on this page.

3. Service the battery as instructed on the tag
attached to the battery. Connect the ground
strap to the correct battery tertminal, Connect
the generator-to-regulator cable to the "EV
terminal on the generator. Refer to the "Wiring
Diagrams'' on pages 39 and 40,

l NOTE: Do not start the engine until the gen=
arator has been polarized to the batterv.
(Refer to "Folarizing the Generator' on
page 36.)

41, Remove the spark plugs and put about one
teaspoonful of engine oil into each cylinder. In-
stall and tighten the spark piugs {refer to
n"Torques'' on page 3) and crank the engine to
distribute the oil over the cylinder walls,

NOTE: The lubrication procedure above is
necessary only in starting a new engine ov
one that has been idle for 2 lopg time. Xor
the procedure in starting an engine that has
been rermoved {rom storage, refer to "PRE-
PARING STORED ENGINE FOR SERVICEY
on page 30,

5. Operate a new engine with light loads only
for the first 20 to 30 hours at wide open throttle.

LUBRICATION WHEN SHIPPED
Engine

The crankcase was filled at the vactory with a
break-in and preservative engine oil. This eil
may be used on light and medium loads at
temperatures below +80°F for the first 20 to 30
houre of operation. If the temperature iz above
+B0°F, drain the eil from the crankcase. Refill
the crankcase with the required amount of oil
having the physical properties and propet vig-
cosity grade suitable for the prevailing temper-
ature, Refer to the CLUBRICATN SPECIFICA-
TIONS AND CAPACITIES CHART" on page 17.

OPERATION

6568 852 4274 P.11-23

Air Cleaner

Wet Type {If Equipped)

The oil in the air clezaner (wet iype orly) may be
ased in 0°F to +90°F temperature range until
the normal change pericd occurs. If the pre-
vailing alr temperature is above +90°F or be-
low 0°F, chapge to the propet viscosity of oil
specified in the “LUBRICANT SPECIFICATIONS

AND CAPACITIES CHARTY on page 17.
Dry Type (If Equipped)

DO NOT OIL THE AIR CLEANER ELEMENT.

Power Take-Off

Same engine power take-offs have a compart-

ment of engine oil for lubrication of the clutch
shaft outer bearing. If your power take-off has
thic compartrnent, use this lubricant until the

normal change period occurs.

Trensmission

The lubricant in the transmission can be used
until the normal change peried occurs.,

Export

The preceding information applies, excepl! The
air cleaper i2 drained before shipment, and
smust be filled before operation. Refer to the

n L, UBRICANT SPECIFICATIONS AND CAPA-
CITIES CHART'" on page 17,

PRECAUTIONS

General

Your engine is designed to operate on one of the
following fuels: gasoline, liquefied petrolewn oT
natural gas, Do not attempt to operate this unit

on a fuel other than that for which it i= equipped.

The power take-off clutch must be adjusted
several times within the first 10 heurs of opn
eration. Refer to "Adjustment' on page 47 for
the correct adjusting procedure.

[o not pour cold coolant into the radiater oT
expansion tank if the engine is very hot uniess
copditions make it aksolutely necessary. Under
such conditions, start the engine and let it idle
while pouring the cooclant slowly into the radia-
tor or expansion tank, Tighten the cap securely.

Continued on next page.
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OPERATION

Never operate the engine under load before it is
thoroughly warmed up.

MNever operate the enpine at more than the rated
governed speed shown on the serial number
plate on the flywheei housing., Excessive speeds
are harmiul.

Do not attempt to adjust the governor., The gov-
ernor is set at the factory, If the governor does
not function properly, consult your authorized
International Engine Distributor or Dealer for
repair or replacement,

¢

Never operate an engine in an enclosed building
unless the exhaust is properly ventilated, Refer
to "VENTILATION FOR ENGINES INSTALLED
INSIDE OF BUILDINGS" on page 4.

CAUTION: FOR PERSONAL PRO-
TECTION, OBSERVE THE FOLLOW-
ING SAFETY PRECAUTIONS.

Because of fire hazards and insurance regula-
tions, do not use gasoline for cleaning parts,
especially when service is performed inside
buildings. A less flammable fluid, such as a
commercial solvent or kerosine, should be used.

Never attempt to clean or oil the engine while
the engine is operating.

Liquafied Petroleum Gas or Matural Gos Engines
CAUTION: SAFETY PRECAUTIONS

’ iN THE HANDLING OF BUTANE-
PROPANE CANNOT BE OVER-EM-
PHASIZED., THERE ARE STATE, COUNTY
OR CITY LAWS, ORDINANCES, AND FIRE
REGULATIONS COVERING THE UTILIZA-
TION OF LIQUEFIED PETROLEUM GAS
OR NATURAL GAS. SUCH LAWS, ORDI-
NANCES AND FIRE REGULATIONS ON
THIS SUBJECT MUST BE ADHERED TO
i ADDITION TCO THE SAFETY RULES
GIVEN BELOW.

Where local rules are more stringent than
these given, the local rules are to be given
prioTity.

These rules apply to servicing any engine using
liqueiied petroleum gas (butane-propane)} or
natural gas for engine fuel regardliess of the
nature of the work to be performed.

Select a location for servicing these engines
where there will be good air circulation. This
is to avoid accumulation of gag-air mixtures in
and about the engine caused by undetected leaks.

Such location must be as far as possible from
stearn cleaners, hot water cleaners, hot dip
tanks, etc., and any other device operating
with an open flame,

Shut off the main valves at the fuel tanks and
allow the engine to run until all fuel in the sys-
tem, from the tank to the engine, is exhausted.
In the event the engine is inoperative, shut the
valve at the tank. Vent the fuel system of lique-
fied petroleum or natural gas putside the build-
ing before moving the engine into the shop.

"DANGER" signe must be placed on both pides
of the engine, There is to be no smoking in the
vicinity, No work is to be performed on this en-
gine or on others in a nearby zone involving
open flames, such as cutting, welding, gritding,
chiseling or any sirnilar operation which .rmay
produce sparks. "

o %uﬂrﬂo &
‘ PRI T T
A fire extinguisher {dry powder or carbon di-
oxide, CO;) must be placed adjacent to the
mechanic't working area, handy for immediate
use. When liguefied petroleum gas ignites, it
should be allowed to burn, if possibley until the
source of fuel is shut off. Extinguishing the fire
before this is accomplished can resuitin
dangerous accumulations of gas which might

cause a more serious flash or explosion.

After completing service work and before start-
ing the engine, allow air to circulate around the
engine to remove any possible gas accumula-
tion.

Never use liguefied petroleumn gas from the fuel
tanks for cleaning parts. This is mentioned be-
cause inspections have revealed that operators
have used it as a substitute for solvents and
compressed air, not realizing the extreme dan-
ger of this practice.

Whenever the nature of service work requires
any operation on the fuel systemn, the following
must be observed:

a, All threaded connections should be v
treated with an inseluble lubricant (Perma-~
tex or aviation gasket maker). Replace worn
or defective fittings. I

- - TR et

b. After connecting the fuel system, check
it for leaks. Leaks are not permissihie.
Odorants, which are strong smelling corm-
pounds (an odor similar to spoiled cabbage),
are added to liquefied petroleum gas as
warning agents to indicate the leakage of
even small gquantities of gas.

«. A lather of soap, brushed on with a saft
brush, will indicate the presence of leaks,
which are dangerous and wasteful. Neveruse
an open flame to check for leakage.

Pay particular attention to short lengths of rub-
ber hose used anywhere in the piping system te
relieve stress and vibration.
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Any necessary work on liguefied petroleurn gas
or natural gas fuel tanks must be performed by
qualified concerns who normally service such
containers and who are familiar with local reg-
ulations, inspections and tests after any TEpaiTs
are made.

It is important to remember that all liquefied
petroleum gas systems are pressurized, Be
certain that the tank valves are tightly closed
and all fuel has been exhuasted from the lines
bafore starting any repair workon the fuel sys-
tem.

PREPARING THE ENGINE FOR EACH DAY’S WORK
Foel System (Gosoline)

Fill the fuel tank, Use a gasoline conforming to
the specifications as shewn on page 5. DO NOT

USE DIRTY FUEL.
‘ TANK WHEN NEAR AN OPEN FLAME
OR WHEN THE ENGINE IS OPERAT-
ING, KEEFP THE FUNNEL OR HOSE NOZ-
ZLE, USED FOR POURING IN THE FUEL,
IN CONTACT WITH THE METAL OF THE
TANK TO AVOID THE POSSIBILITY OF AN
ELECTRIC SPARK IGNITING THE GAS. Do
NOT LIGHT MATCHES NEAR GASOLINE,
AS THE AIR WITHIN A RADIUS OF 5EV-
ERAL FEET 1S PERMEATED WITH A
HICHLY EXPLOSIVE VAPOR,

CAUTION: NEVER FILL THE FUEL

Cooling System

NOTE: Do not start the engine until the cooling
systern is filled with coolant.

Retmove the radiator cap or the expansion tank
filler cap and check to be sure the coolant cormnes
te a level approximately one inch below the filler
neck, Add coolant if necessary. Install the filler
cap or the radiater cap and tighten it securely.

Lubrication

Check the air cleaner to be sure the oil is up to
the "OIL LEVEL" bead marking on the inside of
the oil cup.

Pe sure that the oil level in the crankcase isup
to the "FULL" mark on the crankcase oil level
gauge. Refer to the "LUBRICATION GUIDE' on
pages 18, 19, 20 and 21 for complete lubrica-
tion requirements.

OPERATING THE ENGINE
Starting the Engine

Read and observe the NWERECAUTIONS on
pages 9 to 11,

11
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OPERATION

1, Open the shut-off valve on the fuel supply
line,

2. POWER TAKE-OFF {IF EQUIPPED): Place
the clutch lever in the ''Disengaged' position
(IMust. 9).

3, TRANSMISSION CLUTCH (IF EQUIPPED):
Disengage the clutch.

4. TRANSMISSION (IF EQUIPFED); Place the
transimission gearshift lever {I1lust. 1Q)into
meutral” (N). Release the clutch releape ghaft

lever.

5. GOVERNOR CONTROL KNOB (IF EGQPIFP- .
PED): Move the knob until it is about one-. =
guarter advanced. R

. ]
e
NOTE: LIQUEFIED PETROLEUM AND" ATU-
RAL GAS ENGINES ONLY: Set the knob. at.oner

half advanced. SRR

6. GASOLINE ENGINES ONLY: Pull the choke
control button out part way. (In cold weather
pull it out all the way.)

LIGUEFIED PETROLEUM GAS AND NATURAL
aAS ENCINES ONLY: Pull the choke control
button out all the way.

7, INSTRUMENT PANEL (SAFETY GAUGES)
(IF EQUIFPPED):

a, Move the safety control toggle switch
to the "QFF" position,

&, Push in the ignition relay switch,
8, Turn the ignition and starter switch all the
way to the right to the HSTY pasition.

NOTE: Never operate the cranking motor for
mmore than 30 secends at one time. If the en-
gine does not start, allow the cranking moter
o cool two or three minutes before cramking
again.

9. If the engine will not start in cold or damp
weather, remove and dry the spark plugs. Check
the spark plug gap. Refer to NSPECIFICA-
TIONS" on page 5. Reinstall and tighten the
plugs, Refer to "Torques' on page 6 for the
specified torgque,

10, GASOLINE ENGINES ONLY: After the en-

gine starts, push the choke control button in to
a point where the engine runs without mizsing

and, as the engine warms up, gradually push the
cholke all the way in.

Continued on next poge.
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.\,,_,,., OPERATION
LIQUEFIED PETROLEUM GAS AND NATURAL Instrument Check
=AS ENGINES ONLY: After the engine starts, 0

allow warm-up periods as required to eliminarte Check all indicators (Illust. 6 or T) immediately

using the choke, After the engine wWarms up, after starting, again upon reaching operating
push the choke control button all the way in, temperature and at frequent intervals during op-
eratign te assure Proper care through prompt
11, GOVERNOR cONTROL KNOB (IF EQUIP- getection of irregularities. 1f any of the indica-
PED): Adjust the knob to meet the load require-  “OfS de net register properly; 5top the engine,

and locate and correct the cause immediately.
If unable to find the cause consult your anthor-
12. POWER TAKE-OFF (IF EQUIPPED): Place ized International Engine Distributor or Dealer.
the power take-off clutch lever in the "engaged®
position {Illust. 9}.

ments.

e

Ammeater
13. TRANEMISSION CLUTCH (IF EQUIPFED): L. it
Disengage the clutch. The ammeter should indicate "'charge” whenever
the engine iz operating at a speed faster-than
14, TRANSMISSION (IF EQUIPPED): Move the \ow idie speed, If it indicates tdigcharge! or a
tyansmission gearshift lever to the correct po- high rate of ""charge" continuously while: the en~
cition for the speed desired (Illust, 11), Slowly gine is opevating at this speed, investigate the
release the clutch release shaft lever to pick- cause immediately. .
up the load. s TRy
Synchromesh Heat Indicator
' R J*" transmission
i i The heat indicator pointer must be in the "RUN"
Front | range, after the engine iz warmed up, for the
| of | most efficient operation.
b\,_, engine i
v NEUTRAL | Eugina Oil Pressure tndicator
: .
| )
| If the indicator pointer does not move into the -
, nIDLE" range while idling or into the "RUN"
@ R Sliding gear range when the speed of the engine is increased,
i transmission stop the engine and inspect the oil system to
; find the cause. If unable to find the cause, con-
IPA-56338 sult your authorized International Engine Dis-
Must. 11 sributor or Dealer.
Transmission Geershift Shift Pattern.

15, INSTRUMENT PANEL (SAFETY GAUGES) Stopping the Engine

(I¥ EQUIFPED): Move the safety control toggle :

switch to the 1ON" position, 1. POWER TAKE-OFF (IF EQUIFPED): Place
the clutch lever in the ''disengaged" position

16, Check all instruments for the proper read-  (Illust. 9).

ings. Refer to the Ningtrument Check!' on this

page- 2. TRANSMISSION CLUTCH (IF EQUIPPED):
Dizengage the clutch.

L D

Transmission Gear Ratios 3, TRANSMISSION {1F EQUIPFED): Flace the
tranamission gearshift lever in newtral (N). En-
gage the transmission clutch,
SPEED REDUCTION
1, INSTRUMENT PANEL (SAFETY GAUGES)
15t. 6,4 tol (IF EQUIPPED): Moave the safety control toggle
switch to the "OFF" position.
Znd. 3,1 tol
5, COVERNCOR CONTROL KNOB ({IF EQUIP-
3rd. 1.7te l PED): Move the knob to the "law idle' position.
4th. 1,0tal Operate the engine at low idle for a minimum of
three minutes to avoid excessive less of coolant
Rev. 7.8 tc 1 due to "afterboil'! or heat Surge.

12
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OPERATION

NOTE: Serious darmage can result to the en-
gine if the above step is neglected.

4.  Turn the ignition and starter switch to the
“"OFF" position,

Top Cylindar Qiler (If Equipped)

The Marvel Inverse Qiler is operated by vac~
uutn in the intake manifold, but inversely to the
vacuum.

When the vacuum in the manifeld is high, such
as when the engine is running at low idle {(¢losed
thraottle) only a small amount of oil will {eed.
When the engine is placed under load (throttle
opened), the rnanifeld vacuum falls and the oiler
automatically feeds more rapidly. The increase
or decrease of the oil flow is in strict accord-
nance with the load dernand on the engine,

Accelerating the engine without load will not af-
fect oiler action. The engine rmust be puliing
under lead.

Avoid operating the eciler with the container
empty, as this will cause the valve and seat to
wear excessively. Use only the manufacturer's
recommaended oil,

Adjustmant (1Hust, 120,

1. Thoroughly warm up engine and oiler, After
reaching proper operating temperature, be sure
choke is open,

z, Remove duct cap (A) on the top of the oiler.

3. Increase the engine speed to full load gov-
erned speed and apply the normal operating
load,

4. GCount the number of drops of oil per mnin-
ute passing the vision glass (M.

5, If necessary, turn the adjusting knob (C) to
the right or left until the count is about four
drops per minute for each 10 horsepower at the
ilywheel {refer to chart).

i3

Maximum Elvywheel HP
Engine at 2400 RPM
Gasgoline LPG Nat, Gas.
UC-221 75 73 65
UC-263 95 B9 20
6. Replace dust cap (A).
7. For accuracy, check oil drop count aiter
about 10 hours of operation and readjustif™ .-
necessary.

Sy
NOTE: Screw (B) iz for factory calibration only
and should not be opened on stationary engine
applications, -

Hlust, 12
Top Cylinder Qiler.

A
B.

Gl
D.

CAF, dust,
SCREW.

KNOB, adjusting.
GLASS, vision,
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3500

SCHEDULED MAINTENANCE

Scheduled and periodic maintenance and in- To assure mechanical efficiency, it i2 neces-
epections are very important functions which sarv that this engine be systematically in- 0
every owner and/or Operator must follew to spected and maintained at the intervals out-
agsure the maximmum performance of the engine. lined below.
SCHEDULED
Point of Inspection Remarks

After Every 10 Hours of Operation

®Ajr cleaner intake ¢ap. .« . . - .« o o+ = - flernove and clean. Refer to "Air Cleaner
Intake Cap'' on page 3Z. - eprae
#Air cleaner oil cup (wet type) . . . = « -« ¢ Check to be sure the oil is up to the "OIL

LEVEL" mark on the oil cup. Clean and refill
the oil cup when 1/2 inch of dirt has accumu-
lated in the cup. Refer to "Cleaning the.Qil.
Cup'' on page 29,

Cooling system . . . « . « v .« - . » . Checkthe coolant level in the radiator, Refer

to "Cooling System'' on page 23, .

Lubrication points . . . .« . - + « -+ - 0o Refer to the "LUBRICATION GUIDE" on pages
18 and 21. _

After Every 50 Hours of Operation

#Air cleaner etement {dry type} . - . .+ . . = Clean. Refer to "Filter Element Service'' on
pages 30 and 32,
i Flexible rubber connections between air

! cleaner and intake manifold . . . .+ -« . - Inspect for Jeose fit or damage.
‘_a Flo~matic control linkage . . . . - - - + Apply two or three drops of oil to the Flo~matic
' control linkage.
Fanp belt . . .« « o . . s e Check the tension. Refer to "EELT" on page Z28.
wxPower take-off clutch - - - -« o o Check and adjust if necessary, Refer to
nAdjustment'' on page 5.
Radiator cOTE . . . « « ¢ + = = 2 x4 o= ox o Clean the core. Refer to "Cleaning the
Radiator Core" on page 25,
Lubrication paints . . . . . « .« . o 4 0oe o Refer to the "LUBRICATION GUIDE" on

pages 20 and 2l.
After Every 125 Hours of Operation

Automatic dust unloader (dry type air cleaner

only) . - . o v e ke - . e e e Empty. Refer to "Automatic Dust Unloader" on
page 30.
sseBattery liguidlevel . . . . . o o+ - o e s Checlk, Refer to "Liquid Level” on page 36.
Sparkplugs . . « . o 0 o e e e e e Remove and clean. Check gap. Refer to
“Spark Plugs' on page 35,
Lubrication pointa . . « . . .+ « o = . s s - Refer to the "LUBRICATION GUIDE" on

pages 19, Z0 and 21.

#When unusual dust or dirt conditions are encountered during operation, it may be necessary to
cervige these points more {requently.

#%This interval specified for clutch adjustment must be used only as a guide o reminder for check-
ing the engagement. Experience will indicate if thiz adjustrnent can be checked less frequently.

en#When the ambient temperature is continuously +90% F or higher, the liguid level must be
checked every 50 hours,

14
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SCHEDULED MAINTENANCE

' P.oint ol Inspection Remarks
After Evary 250 Hours of Oparation
sCrankcase breather . . . . . . o o e e Remove and clean. Refer to ''Crankcase
Breather' on page 32.
Distributor contact points . . . . . .« . Check the gap. Refer to ''Checking the Breaker
Chamber and Breaker Points' on page 6.
Flectric fuel pump , . . . - « « « « v Clean the filter screen. Refer to ""Cleaning

the Filter Screen" on page 43.
Fuel pump sediment bowl (mechanical fuel

PUMP) + + « 4 o ow e e m e e Remove and clean. Refer to "Cleaning the
Fuel Pump Filter" on page 42. P
fubrication points . . + .« .+ o+ 4 = - o+ s Refer to the "LUBRICATION GUIDE" on pages
. 19 and 20. oL
Aber Every 500 Hours of Operation :
LreEENEET
Carburetor fuel sereen (gasoline) . . . . . . Remove and clean. Refer to "Carburetor! on
. page 40, T
Cooling system . . . . . . . . - .4 s ek Clean. Refer to ""Cleaning the Cooling System"
on page 25, T
Digtributor ¢ap . .+ . .« 4 o« o« 2 e s s Remove and clean, Refer to "Distributer Cap!
on page 36,
Engine valves e e e e e e e e Check clearances. Refer to “Valve Clearance
Adjustment" on page 34.
Lubrication points . . .« . . . . . o« o« ok s Refer to "LUBRICATION GUIDE" on pages
19 and 21.

- After Every 1000 Hours of Operatian

Lubrication points . . . . . . . .« o o+ o . . Refer to "LUBRICATION GUIDES" on pages 18,
19, 20 and 21,

PERIODIC

Battery terminals . . . . . . . . 0 o . Clean the terminals. Refer to "'Cleaning and
Servicing the Battery'' on page 36,
Tual filter (LPG) . = 4 » a o + = « = » =+« « Change filter. Refer to pape 36.

Oil pump SCTEen . . + + o« o« e s o x o+ Clean this screen whenever the oil pan is re-
moved.
Wirifig . o o o .« o= s oe e e e e e e Check for worn, cracked or frayed insulation,

broken wires, locge or gorroded connections,

#*When unusual dust or dirt conditions are encountered during operation, it may be necessary to
service thig point more {reguently. ;

LE1]
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(/ SCHEDULED MAINTENANCE

¥or information about the lubrication of a new engine,
rejer to "LUBRICATION WHEN SHIFPED" onpage 9.

|.UBRICATION

The iife and performance of an engine depends Lubticont Viscosities
on the care that it is given and proper lubrica- . )
tion is probably the most important maintenance During cold weather, base the selection of a

service for your engine. crankcase lubricating oil viscosity on the lowest
anticipated temperature for the day to make
Thorough lubrication service performed at the gtarting easier, For hot weather operation,
scheduled intervals and according to an estab- base the selection on the highest anticipated
Tiahod reutine will aid greatly in prolonging the ~ temperaturs. Refer to "LUBRICANT SPECI-
life of the engine and in reducing operating FICATIONS AND CAPACITIES CHART" on
. expense. page 17. Bl

When the ternperature changes, even though the
regular interval of lubrication has not been
reached, the lubricants must be altered to agree
with the termmperature. )

The type of work being done, load and weather
canditions are all factors to consider in the
frequency of lubrication. The scheduled inter-
vals of lubrication shown on the "LUBRICA-

TION GUIDE" are approximate, being based on NOTE: It is not necessary to change the lobrica-
average operating conditions. tion in the different compartments when the termns=-
‘ perature falls into a different range during a
It may be necessary to lubricate after shorter working day. For example; Grade-30 oil may be
working periods under severe operating condi- used instead of Grade-10 oil in temperatuxes
tions such as extremely dusty conditions, low below +32°F if no starting difficulty is exper:-
engine temperatures, intermittent operation enced; Grade-10 oil, that i3 5E¢C‘fmd for use in
and excessively heavy loads with high oil tem- tempevatures of +32°F to -10 F, may be used in
peratures. However, the time intervals be- temnperatures as high as +40°F, except when op-
tween lubrication periods must never exceed erating under continuously heavy loads.
_those indicated in this manual, Thinning the Crankcase Oil Q)
. In LPG or natursl gas enpgines there may be a
_ Selection of Lubricants tendency for the oil in the crankcase, to grad«
ually become thicker, In such cases, it may be
The selection of the proper fype (specification) desirable to use a lighter grade oil or in cold
and grade (weight of viseogity) of lubricant is weathetr to add one guart of kerosine to the
not guess work, Many tests have been made to crankcase between specified il changes in
determine the correct lubricants for this engine.  order to maintain easy cranking.
and its equipment, For detailed information
regarding lubricants, refer to "LUBRICANT Precgutions
SPECIFICATIONS AND CAPACITIES" on this _ o _
page. After changing engine oil, operate the engine

at low idle, without load, for at least five to
ten minutes. This will allow the oil to work
into the bearings and onto the cylinder walls.

LUBRICANT SPECIFICATIONS ANDY
CAPACITIES

It is not the policy of the International Harvester
Company to approve lubricants or to guarantee
oil performance in service. The responsibility
for the quality of the lubricant must remain with
the supplier of the lubricant. When in doubt, con-
sult your agthorized International Engine Diz-
tributor or Dealer for information given in the
latest service bulletin on crankcase lubriecating
oils or gear lubricants. The specified type and
viscosity of lubricants recommended for use
with this engine are shown in the "LUBRICANT
SPECIFICATIONS AND CAPACITIES CHART" 0
on page 17,

Continued on next poge.
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L SCHEDULED MAINTENANCE
r
LUBRICANT SPECIFICATIONS AND CATACITIES CHART (U, 5, MEASURE)
LUBRICANT KEY: EQ - Engine 0il
MPL - Multi-purpose Type Gear Lubricant
HTG - High Temperature Grease
ANTICIPATED AIR TEMPERATURE
Laubrication Above $32°F to +109F to -10°F to Below
Point Capacity +32°F +10°F -109F - 20°F -20°F

Crankease O - MIL-L-2104B, DEF-ZIOlC‘(Gasoline engines -
B can aleo use Sup. 1 or Service ""MS3Y (A) =

. . Grade-10 8 qts. N
With Filter 8 ate or Grade-10 Grade-10 | poo o

ora qrE. Grade-30 |SAE-10W-30 or diluted w/
With Filter SAE-10W-30 1 10295A

Changed 9 qts. or - - at.

SAE-20W kerosine

Ajr Cleaner:
Wet Type 2-1/2 pts. Uee the same type and grade lubricant as in the crankcase.
Power Fill as in- =0 - MIL-1.-2104B, Sup. 1, DEF-2101C, or Service ""MSY

Take-Off structed. Grade-30

o+ TANEMiS-

s10n! MPL - IH B-22 Grades 132H EP, 1344 EP(*) or MIL-L-21053B
Sliding Gear 3 pts, CGrade-90 Grade-80 MIL-L-
Synchromesh | 7 pts. {Fe) { %) 10324A
All Lubrica- | Fill as in- { HTG - MIL-L-3545 or MIL.-G=-3545A.

tion Fittings| structed.

(%) - A muiti-grade 80-90may be used at temnperatures of _20°F to +90°F. A grade-140 may be
used above +90°F.

(#) - For specifications consult your authorized International Engine Distributoy or Dealer. i+

{A) - I an il for service {81 is used, it should have been periprmance tested in accord-
ance with the 'Epgine Operating Test Sequences for MS Service" as published in the Y
current hand back of the SAE (Society of ‘Automotive Engineers, Ine,}. These se- o
quences are sometimes referred to as the "ASTM G-IV Test Sequences. ' 0il so :
tested should have their containers marked with a closely related qualifying phrase. ol

]
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Toints of lubrication are indivi

KFORD AND TWIN DI5C

SCHEDULED MAINTENANCE

gually explained under

658 852 4274

"LUBRICATION INSTRUCTIONS! below.

EXTENDED SHAFT AND
OUTBOARD BEARING

Item 3

/

Item B

FP.23-23

Single Plate Type

cra-Baral

LUBRICATION INSTRUCTIONS

itemn Lubri- Item Lubgix
Neg, Des¢ription cant Heours No. Description cant Houtrs
1 Clutch Throwent Bearing 5 Outboard Bearing . HTG 10
Over 10 cngagements Apply two or three
per day . . .o s HTG 10 strokes of the lubricaier.
Lese than 10 engage-
ments per day . HTG 50 4 Clutch Shafr Quter
Bearing Filler and
3 glutchShaftOuter Bearing HTG 125 Level Plugs EO 125
(On seme clutches, the Open the filler c2p
fitting is located on the indicated by seolid arrows
cpposite side.) Apply two and remove the level plug
or three strokes of the indicated by dotted arrows
lubricatar- and fill nntil oil runs out
of lavel hote.
3 Cluteh Pilot Bearing Reinstall the plugs,
Qver 10 engagements
pexr day . . . - - - o HTG 10 T Clutch Shaft Quter -2
Less thap 10 engage= Bearing Drain Plug ED 500
ments per day . . . - - HTG 50 Remove plug while lubri-
Apply two or threeg strokes ' cant ia still warm. After
of the lubricater. allewing time for complete
Refer to NOTE. draining, reinsatall plug
and refill at filler.
4 Cloteh Lever Shaft
Rockfurd or Borg & Clutch Lever Shaft. HTG 125
and Beck R ETG 125 Apply two or three '
Apply twe orthree strokcs strokes of the lubri-
of the lubricator. cator.
Twin Dise - EQ 125

Apply five ar 5ix drop;
of .0il in each eup.

NOTE: Ona applicatio

2 universal jeint or i
shaft to the cross=

ns where the end
laxible goupling, T

of the output shaft is covered with
anmater the lubrigation fitting
drilled location {indicated by

dotted azrow). Use the pipe plug removed {rom the cress-drilled hole
to close the opening in the end of the output shaft. This fitting is the
only means wf lubrigating the cluteh pilot Bearing.

TAOTAL FP.23
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PREPARING FOR COLD WEATHER 8. Start the engine. After normal operating Q

ternperature has been reached, check the sys-

In order to operate the engine in temperatures tem to be zure there are no leaks.

of +32°F or lower, observe the following in-

structions.

Fuel System Anti-Freeze Selutions

Use only a fuel conferining to the proper spec- H Premium anti-freeze {permanent type} is the

ifications as shown under fuel specifications on cacormmended solution to be used in this engine.

page 5. Do not use Menthanol or alcohol as an anti-
freaze.

GASOLINE ENGINES ONLY: Fill the fuel tank at

the end of each day's work to prevent condensa- NOTE: Do not mix solution. Mixed solutions

= tion of moisture in the tank. make it impogsible to determine if the cool-
' ing system has adequate protection againat
freezing.
Lubrication

Check the solution frequently to be sure the
Lubricate the engine completely with lubricants cooling system has sufficient protection against

specified for operation below +32°F as cutlined freezing,
in tha "LUBRICATION GUIDE'" on pages 18, 19,
20 and 21, MOTE: When testing the solution be sure the

system is at normal operating temperature,
This iz necessary to obtain an accurate

Cooling System reading.,
When the air temperature iz consistently at the ‘
{ freezing point {+32°F) or lower, install anti- The following table shows the percentage of )
freeze in the cooling system. anti-freeze solution required for the various Q
temperatures.
Before installing anti-ireeze in the system,
make the iollowing check: . USE IN COOLING 5YSTEM
Freezing
i, Check the system for leaks. : Foint IH Premium (Ethylene
(Fahrenheit) Gilycol-Permanent Type)
2, Inspect all hoses and tighten all hose clamps.
Install new hoses if necessary. +20° 15%
+10° 5%
3. Drain and clean the system. Refer to 0° 33-1/3%
. "Draining the Cooling System" and "Cleaning -10° 40%
: ~ the Cooling System'' on pages 24 and 25, -20° 45%.
| -30° 50%
4, Check the operating condition of the ther- -40° 54%
mostat. Refer to "Thermostat' on page 26, -50° 58%
-60° 62%
5. Check the condition and tension of the fan -70° 65%
belt, Replacae the belt if necessary. Refer to
"EBELT'" on pages 28 and 29.
Bottery
6. Be sure all drain valves are closed, and
1 all connections securely tightened, When the air temperature drops to +32°F or
l lower, the efficiency of the battery decreases
‘ 7. Install the regnired amount of anti-freeze rapidly. At temperatures of -20°F or lower,
(refer to the following paragraph "Anti-Freeze do not trv to start the engine unless the battery
Solutions'') into the engine and fill the system has been heated, Immersion in warm water to
with coolant as outlined under "Filling the Cool-
r ing System' bn page 25, Continued on next puge.

i
%

22
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within an inch or two of the top of the battery
case is a satisfactory means of warming a
battery.
It is especially important to keep the battery at
full charge for cold weather operation. Check
the specific gravity of the battery electrolyte at
frequent intervals, and keep the battery as fully
charged as possible. Add distilled water to the
hattevy in freezing temperatures only when the
engine is to operate foT several hours to thor-
oughly mix the water and the electrolyte, or
damage to the battery will result from the watar

freezing.
. HIGHLY INFLAMMABLE GAS,
NEVER ALLOW SPARKS OR OPEN
FLAME NEAR THE BATTERIES. AVOID
SPILLING ANY ELECTROLYTE ON HANDS
OR CLOTHING.

CAIUTION: BATTERIES GIVE OFF

PREPARING FOR HOT WEATHER
L.ubrication

Lubricate the engine completely with the labri-
cants specified {for operation above +32°F as

. outlined in the "LUBRICATION GUIDE" on
pages 18, 19, 20 and 21.

Fuel System

GASOLINE ENGINES ONLY: Fill the fuel tank at
the end of each day's work to prevent condensa-
tion of moisture in the tank.

Bottery

Inspect the battery frequently to be sure the
electrolyte is at the correct level. (Refer to
rLiquid Level” on page 36.)

Cooling System

To prevent overheating, these steps must he
followed:

1, Clean and flush the internal parts of the
cooling system. (Refer to "Cleaning the Cooling
System' on page 26,) When filling the cooling
system, fnllow the method described under
vFilling the Caooling System' on page 25.

5. Insects and dirt mmust be cleaned from the
external part of the radiator. (Refer to "Zlean-
ing the Radiator Covre'' on page 25.)

3, Check the condition and tension of the fan
beit. Replace the belt if necessary. Refer to
'BELT" on page 28,

4, Check the operating condition of the ther-
mostat. Refer to UTheprrmostar'' on page 26.

SPACE SYSTEMS LORAL

1 EE@ 8524662

P.B2-36

MAINTENANCE

COOLING SYSTEM

The icllowing maintenance procedures cover
two types of cooling systems; the radiator type
and the Flo-matic type, These procedures are
the same for both types except as indicated.

Radiater Type

The radiator type is a pressure-cooled system
and will not operate properly unless the cooling
system is tight. The filler cap must be prop-
erly tightened to the stop. The gasket surface
of the cap mmust be in good condition. The ays-
tem mnust not have looge connections or leaks.
Unless these instructions are followead, pres-
sure will not be maintained and loss of coolant
and consequent overheating will result.

Flo-matic Type (1llust. 13)

The Flo-matic type cooling system automat-
ically maintains the proper engine temperature
under normal conditions of operation. A posi-
rive centrifugal pump circulates the coolant
through the engine block, engine heads and ex-
pansion tank,

NOTE: This systemn is not a pressurized sys-
temn and is equipped with 2 vented filler cap.

BAFFLE

iast. 13
Cooling System Circulation.
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When the coolant in the coaling system begins
to get warm, the double acting Flo-marie valves
direct coolant from the engine through the ex-
pansion tank and back to the engine, (Solid lina).

Ag the coolant temperature rises, the valves
functioninunison., Qune valve starts to open and
the other valve starts to close to permit the
flow of greater amounts of coolant through the
heat exchanger. {Dotted line).

After the engine warm-up, the Flo-matic control
maintains coolant temperature antomatically by
maodulating flow to the heat exchanger circuit
while sustaining a full flow through the engine
cooling system,

Care of the Coaling System

To keep the cooling system free of rust and
sludge during warm weather operation, add a
cooling systern conditioner that is compatible
with aluminum. Instructions for its use are
printed on each container,

Rodiator Cap
A regulating pressure valve, built into the radi-

ator cap, is designed to open at a pressure of
approximately 6-1/2 to § pounds per square

REMOVAL

inch.
CAUTION: THE PRESSURE TYFPE
’ CAP IS PROVIDED WITH A SAFVETY
STOP TO ALLOW THE PRESSURE
OR ANY STEAM TO ESCAPE WHILE THE
cAP IS BEING REMOVED, SHOULD THE
ENGINE RUN VERY HOT.

Turn the cap to the left (counterclockwisa) to
the safety stop until pressure igs released; then
press down on the cap and continue to turn until
the cap is free to be removed.

NOQTE: Da not atternpt to repair or replace
any of the regulating valve parts, If the valve
is faulty, replace it with a new radiator cap

of the same type.

Draining the Coaling System
Drain the cooling system immediately aiter
stopping the engine while maost of the sediment
iz in suspension.

Radiater Type

1. Remove the radiator cap.

2. Open the radiator drain valve (Illust, 14)
and the crankcase drain valve (Illust. 15%).

MAINTENANCE

1lust. 14
Rodiater Droin Vaive.

3. LIQUEFIED FETROLEUM GAS ENGINES:
Open the water drain valve (2) (refer to
Ilust, 38),

4. Allow the system to drain cormnpletely. Be
sure that the drain valves do not plug up during

the draining, Q

5. Close all of the drain outlets,

Hlust. 15
Crankcase Drain Yaolve

Flo-motic Type

Drain the cooling system immediately after
stopping the engine while most of the sediment
ig in suspension.

1. Remove the expansion tank cap. .}

Continusd on next poge.



C

)

MNOW-27-2861 1727

SPACE SYSTEMS LORAL

1 EE@ B524662  P.B4-30

MAINTENANCE

2. Open the flo-rnatic vent valve (Illust. 17)
and the crankecase drain valve {llust. 15).
Open the drain valve on the underside of the
water outlet mube and the drain valves on the
heat exchanger.

3. LIQUEFIED PETROLEUM GAS ENGINES:
Open the water drain valve (2) (refer to
Illust. 38).

4. Allow the system to drain completely. Be
surethe drain valves do not plug up during the
draining.

5. Close all of the drain ocutlets.

Cleaning the Cooling System

Drain and thoroughly flush the cooling system
twice a year or more often if necessary. The
appearance of rust in the radiater, expansion
tank or in the coolant is an indication that the
ishibitor has become weakened and it is pos-
cible that some sludge has accumulated in the
gystem, When this condition exists, proceed
as follows:

1. Run the engine until it reaches normal op-
evating temperature; then stop the engine and
drain the cooling system (refer to "Draining
the Cooling System'' on page 24),

2. Close the drains. Fill the coeling system
with clean coolant (refer to 1"Filling the Cooling
Systern'' on this page).

3. Add a flushing compound, that is compat-
ible with alumminum, to the cooling system in
accordance with the instructions furnished
with the compound.

4. Start the engine and flush the system as
directed by the instructions furnpished with
the compound.

§, After the system has been flushed and
thoroughly cleaned of the compound, refill with
clean coolant (refer to "Filling the Cooling
System' on this page).

Cleoning the Radiator Care

Blow out insects and dirt from the radiator
core air pagsages, using air or water under
pressure. Engine overheatingis often caused
by bent or clogged radiator fins, Whenzs
straightening bent fins, be careful not to in=-
jure the tubes or to break the bond between
the fins and tubes.

Filling the Cooling System
Radiator Type
1. Close the drain valves.

2, Pour coolant into the radiator slowly until
partly full.

3. Add a cooling system corrosion inhibitor
{for warm weather operation) or IH antj-freaze
(when the air temperature is consistantly at the
freezing point (+32°F) and lower} accqﬂ;_fﬂ:}g to
jmetructions printed on each container. - o

....;@. ; "--\ M

OTE: Use only a corrosion inhibjtar. that is

compatible with aluminum. Do not uges thhi-
bitors labeled as "acid peutralizers, Mians w00
L1 - -
4. Continue to fill the radiator until the cool-
ant reaches a level approximately one inch
below the filler neck. Wait a few mimuates . to.
allow any air to eacape, then add coolant if
neaded.

5, Install the radiator cap. Start and run the
engine until the operating temperature is.
reached. Stop the engine, remove the radiator
cap and recheck the level. Add coolant, if
needed, to fill to the required one inch level
below the filler neck, Install the radiator cap.

Flo-motic Typs

1, Close the drain valves.

2. Pour or run coolant into the expansion tank
slowly until partly full,

3. Add a cooling system corrosion inhibitor
(for warm weather operation) or IH anti-freaze
(when the air temperature is consistently at
the freezing point (+32°F) apd lower) according
to instructions printed on each contriner:

NOTE: Use only a corrosion inhibitar that is
compatible with aluminum. Do not use inhi-
bitors labeled as "'acid neutralizers.'"” -

4, Continue to fill the expansion tank untl the
coolant reaches a level approximately one inch
helow the bottorn of the filler neck.

4, Open the vent valve {Illast. 17) ta permit
the escape of air. Cleose the vent valve, then
add coolant if needed.

6. Install the expansion tank cap. Start and
run the engine until gperating temperatare is
reached. Stop the engine, remove the sxpan-
cion tank cap and recheck the level. Add cools
ant if needed, to fill the required one inch
level below the filler neck. Inztall the expan-

sion tank cap.
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Adding Coclont to on overheated Cooling System

Use caution when remeving the radiator or ex-
pansion tank cap when adding eoolant, Do not
pour cold coelant into the radiator or the ex-
pansion tank if the engine is very hot, unless
conditions make it absolutely necessary. In
this case, start the engine and let idle; then
slowly pour the coolant inte the radiator or
the expansion tank.

Thermostat (Radiater Type Only)

The thermostat is the nonadjustable type and
is incorporated in the cooling system for the

- purpose of retarding or restricting cireulation
of coolant to achieve rapid engine warm-up.
The thermostat operating range is +167°F to
+172°F.

NOTE: Permanent type anti=freeze must be
used with this thermeostat.

Engine overheating and loss of coglantis some-
times due to an inoperative thermostat. When
this condition extsts, remove and check the
thermostat. Refer to "Removing and Checking
the Thermostat" on this page.

«

1. Remeove the hood sheets and hood side
doors {if equipped).

Removing and Checking the Thermostat
{Ilust. 16) ‘

2. Drain the conling system to a point below
thke housing (1)-

3, Remmove the cap screw with lack washer
{3), Loosen the cap screw (4) and move the
brace (5) down and away from the housing (1},

4. Loosen the clarmp and remove the radiator
inlet hoee from the housing (1).

5. Unscrew the two cap screws (2)and remove
the houaing (1).

b,
Discard the gaskat.

7. Clean the thermostat. If the thermostat is
coated with scale, it musat be replaced. Scale

will not allow the thermostat to function cor-

rectly.

a.
This can be done by submerging the thermostat
and 2 thermometer in watey and heating the
water. (Rafer to "NQTE" below,) Check the
temmperature of the water when the thermostat
starts to open (approximately +167°F) and the
temperature of the water when it i fully cpen
{approxirnately +192°F).

Remove the tharmostat and housing gasket.

Check the therrnostat for correct operation.

a6

NOTE: When placing the thermostat and the
thermometer in the water, be sure they do not
touch the side or bottom of the centaineyat any
time.

9., If the thermostat does not function as stated
above, it must be replaced witha newone. Befer
to “Installing the Thermostat" which follows.

installing the Thermestat (11lust. 16)

1. Clean the honsing gasket surface on the
cylinder head to assure proper sealing.
reassambled. Co Cens :

Z,. Apply sealer to the gailket.aurfa'.c.l
thermostat housing. !
3. Install the new gasket and thurmnnfﬁ;-di—l
(valve end up) onto the cylinder head. LT
4. Position and secure the housing (1) to the
cylinder head with the two cap screws (2) and
lock washers.

5, Install the radiator inlet hose on the houg-
ing (1) and tighten the hose clamp. Refer to
"TORQUES" on page 5 for specific torques.

6. With the cap screw (3) and lock washer con-
nect the brace (5) to the housing (1), Tighten ™
the cap screws (3 and 4) finger-tight.

7. Adjust the fan belt tension. Refer to "RBELT"

on page 28.

Caontinued on next poge.

Hlust. 1&
Checking the Thermostat.

1. HOUSING, thermostat.

2, SCREW, cap. —
3, SCREW, cap. .)
4. SCREW, cap.

5, BRACE, generator adjusting.
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' §. Fill the cooling system. Refer to "'Filling than replacing the bearings when they show ex-
' the Cooling System' on page &5, cessive looseness or if @ water leak develops.
which indicates that a darnaged or badly worn
9. Operate the engine for correct thermostat seal neads replacement.
serforrmance and observe all cooling svystem
hoses and points of connections for leaks. Cor- Flo-matic Valve

rect all leaks, no matter how minor.
No adjustment can be made to the Vernatherm

10. Install the hood sheets and hood side doors. unit to increase or decrease operating temper-
atures, The following adjustments establish
Water Fump only the proper relationship of the Vernatherm
control unit and the butterfly valves to provide
The water pump housing is packed with grease full opening and comglete_ closing of the by-pass
at the factory and requires no attention other and heat exchanger circuit.

ha

Veor valve

== —

Vernatherm aait K_E y, '
: s == % Retura spriag

o = :, -1,/

ok }}

——ud Ly
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. Flo-matic Yalve aAdjustment ([llust, 17

1. Drain the cooling systém. (Refer to "Fla-
matic Type' under 1Draining the Cooling Sys-
tem' on page 24.)

2. Rernove the by-pass and heat exchanger
hoses.

3. Remove Vernatherm return spring.

4, The purposeof the two get sCTews (A and B)
on lever {C) is to prevent butterfly valves from
binding and must just make contact with the stop
as the valves reach full open and full closed

- positions. Adjust if required.

5. Remove the pin(D) holding the Vernatherm
control lever in (toward Vernatherm coutrol
unit). The pin (D) must fall in place without
binding. The by-pass port valve must be in full
open position and the heat exchanger port valve
st be fully closed. If correction is Tequired,
proceed as follows:

a. Loosen the screw (E) on the iever (F).

L. Position the lever (F) as outlined in

. Step 5.

e, Tighten the screw (E) (40~45 inch
pounds).

! d. Operate the valve assembly by hand,
: being sure all linkage operates freely.

e, Install the Vernatherm control refturn
spring.

6. Install the by-pass and heat exchanger
hoges.

7. Fill the cooling system. (Refer to '"Fla-
matic Type' under ''Filling the Cooling Sys-
tem' on page 25.

gine Disgtributor or Dealer.

BELT
Belt Tension (Illust. 18)

proximately 3/8 inch midway between the two

just the belt.

NOTE: If the above adjustments have been made
and the satisfactoryternperatures are not main-
tained, consult your authorized International En-

The tension is correct when the belt can be de-
pressed, by the thumb (approx. 25 lb-load), ap-

pulleys, If the belt is too tight or too loose acd-

Fan belt

IMA-SGA0E

Iiust. 18
Correct Belt Tension.

Adfustment {Hllust. 19)
Adjust the helt as follows:

1. Loosen the brace bolts (A and B) and the
mounting bolts (C).

2. Move the geneyator away or toward the en-
gine until the tension on the helt is 3/8 inch -
midway between the pulleys {Illust, 18). e

NOTE: Under no circumstances should apry
bar be used on the generator to ohtain belt
tansion as damage to the bearings will re-
sult,

3, Tightenthe mounting tolts (C) and the brace
bolts (A and B).

Continued an next page. Ey

Nust. 1?9
Adjusting the Fan Belt.
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Remaving the Fan Belt (1llust. 19)

Replace the beltif it becormes soaked with grease
oris so badlv worn that the correct belt tension
cannot be maintained.

1. Loosen the brace bolts (Aand B)and mount-
ing bolts (C}.

2, Move the generator in toward the engine.

3, Slip the old belt overthe fan blades and re-
move it.

Installing the Fan Belt

l. Work the new belt over the fan blades and
over top of the fan pulley.

3. Slide the belt over the crankshait pulley.

34, Push in on the generator, if npecessary, and
glide the belt over the generator pulley.

4, Adjust the belt tension. Refer to nAadjust-
ment" on page 28,

—

AIR CLEANER (WET TYPE)

Precoutions

Frequentlyinspect the flexible rubber hoses be-
tween the carburetor and the air cleaner. If they
show any sign of deterioration, replace them,

All the joints between the air cleaner and the
carburetor and between the manifold and the
cylinders of the engine rmust be tight. All the
paskets must be in good condition and the bolts
rust be drawn up tight.

Cleaning the Qil Cup (Illust. 20)

1. Clean or wipe the outer surface of the body
before removing the oil cup.

Z. Loosen the wing nut assembled to the oil
cup ciamp and, with a downward movement,
separate the eup irom the body.

3, Pour out the old oil and theroughly ¢clean the
inside of the oil cup with kerosine.

4. Fill the cup to the "OIL LEVEL" mark with
the proper grade of oil, Refer 1o NLUBRICANT

' SPECIFICATIONS AND CAPACITIES CHART"

on page 1l7.

5. Lift the cup into place on the body. Place
the clamp around the cup and the body, Tighten
the wing nut assembly thumb tight.

SPACE SYSTEMS LORAL
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Washing the Air Cleaner {lllust. 20
. Loosen the air pipe hose elamp and dig=-

sonnect the hose from the air cleanar.

2. Loasen the wing nut assembled to the oil
cup clamp, grasp the oil cup at the sides and
with a downward movement, separate the oil
cup from the air cleaner body.

3, Empty the oil from the cup, then clean the
cup in kerosine.

Air intake cap
and screen

IPA-52267A

INesy. 20
Air Cleaner Disossembled.

4, Rewmnove and clean the aiy intake cap. Refer
to "Air Intake Cap' on page 32.

5. Loosen the nut on each mounting bracket and
remove the body.

6. Wash the bedy in kerceine or diesel fuel, Be
sure to clean out the air intake pipe.

Installing the Air Cleaner Complete (llust. 20)

1. Install the air cleaner body into the mount-
ing brackets and tighten the nuts.

2. Till the cup to the "OIL LEVEL" mark with
the proper grade of oil. Refer to C"LUBRICANT
SPECIFICATIONS AND CAPACITIES CHART"
on page 17,
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' 3, Lift the cup into place on the body, Flace the
clarnp around the cup and the body. Tighten the
wing nut agsembly thumb tight.

4. Install the air intake cap.

%, Install and securs the air pipe hose to the
air cleaner with the hase clamp.

AIR CLEANER
(DRY TYPE)

The air cleaner is the "dry-type' with replace-
able filter element and automatic dust unloader
. features. The element may be cleaned several
times before requiring replacement (additional
information can he found in the following text),

Ptecoutions

As an added precaution against dirt gettinginte
the engine, frequently inspect the flexible pipe
connection between the carburetor and the air
cleaner. If it shows any sign of leakage, cor«
rect it.

To eliminate strain on the pipe connection, be
sure the pipe lines up. -

All the joints between the air cleaner and the
carburetor and between the manifold and the
cylinder of the engine rmust be tight. All the
gaskets must bein good condition and the bolts
must be drawn up tight.

1, CAP, air intake.
2. BODY, air cleaner.
3. ELEMENT, air cleaner.

SPACE SYSTEMS LORAL
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Hlust, 21
Air Claaner Componants (Dry Typs).
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Never operate the engine unless the filter ele-
pment is in place in the air cleaner body and/or
the dust unleader is in place.

Never retniove the eletnent from the air cleaner
body while the engine is running,

Automatic Dust Unloader

The dust unlacder (6, Illust. 21) automatically
allows the accumulated dirt in the air cleaner
hody to drop out when the weight of the dirt
overcomes the vacuum that keeps the unloader
lips closed, At the interval specified under
"SCHEDULED MAINTENANCE" on page }4.
stop the engine and squeeze the dust unloader
lips to be sure they are not blocked,

Filter Element Service RS

The element can be cleaned by either of two
methods; washing or compressed air.

Washing is the preferred method as it removes
more dust and soot and restores the element to
an almmost new condition, The result being better
performance and longer intervals between re-
quired element service, It is suggested that a
spare slement be available for use while the
gerviced element i drying, This will reduce en-
gine down-time to onlya few minutes and will
allow sufficient time to service the restricted
element properly. (Refer to "Washing" on

page 31.)

]
/
x—5

N

@_a

CEA-B4743

4, RETAINER, air cleaner element.
5, CLAMP, dust unloader,
6. UNLOADER, dust,

¢
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NOTE: A filter element must be replaced
aiter six washings.

Cleaning the element with compressed air is not
considered an entirely satisfactory methad. Some
dust wiil remain in the element causing more
frequent servicing of the element. Ugethis meth-
od only as & temporary measure until sufficient
time is available toclean the element by '"Wash-
ing." (Refer to "Compressed Air" on this page.)

NOTE: After cleaning, if an element is to be
stored for later use, place it in a plastic bag
and store in an elernent shipping container to
I protect against dirt and damage.

Removal and Cleaning (Itust. 21

1. 5top the engine. Wipe off any accumulation
of dust from the element removal end of the
body (2). Pe careful not to dislodge dust from
the dirty eiement into the clean air side or out-
let of the air cleaner. (Any dust accidentally
dislodged into the outlet or clean air side must
be cleaned up before installing an element.)

Loosen the element locknut and remove the

{3).

NOTE: Inspect the "clean air side" of the ele-
ment (3) and body (2) for unusual accumulation
of dust. Dust accumulation on the "glean air
side" of the element usually means a rupture
in the paper and element must be discarded.

: lement retainer {4). Remove the element

Washing

NOTE: Never wash elements in fuel oil, gas
or solvent. DO NOT OILL ELEMENTS. Daonot
attempt to take elements apart.

|. Before washing, tap the side or end of the
element against the palm of your hand to re-
move loose dust.

NOTE: Do not tapthe elernent againetahard
surface; this will damage the element.

2, Wash the element in clean, warm Water
(+70°F to +100°F). A smnall amount of non-
sudsing detergent added to the water will
facilitate the remaoval of soot.

3, BRinse the element in clear water {if a hose
is used, do not exceed 40 psi). Shake the ele-
mant carefully to remove excess water,

NOTE: Do not uge compressed air to speed
the drying of the element; the air pressure
will rupture the wet slement.

31
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ent on its side and allow it te
air drv before reinstalling, Qvernight dryingis
wsually suificient, When drying the element pro-
tact it from dirt and/o¥ freezing.

4. Lay the elem

NOTE: If no spare siement is available, the
wet element, after excess water has been
ghaken put, may be installed in the air ¢leaner
and the engine operated at low idle for 10
minutes before operating.

5. Inspect for damage. Refer to "nspection'

on page 32,

Compressad Air

An element cleaning tool (IH Part No, 407 073
Rl, Ilust, £2) for use with compressed air, is
available from your authorized International
Construction Equipment distributor ar dealer,
and will do a faster and more efficient job of
removing dust than a regular air gun or nozzle.

Iiust. 22
Using Elament Cleoning Toal.

MOTE: Do not tap the element against ahard
eurface; this will damage the element.

1. Carefully tap side or end of the element
against the palm of your hand to remove loose
dust.

2 Direct clean, dry compressed air up and
down the pleats on the "CLEAN SIDE" of the
alement, Always direct the compressed air
apposite the normal operating aix flowthrough
the elerment.

NOTE: Air pressure at the nozzle rmust not
exceed 100 psi, Keep a reasonable distance
betwean the air nozzle and the element.

3, Inspect the element for damage. Refer to
‘Inspection" as outlined in the following teat.

Continued on next page.
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Inapection To clean the elements, remove the push rod "\\
chamber cover from the engine. Wash the cover . .

: lements in kerosing oI diesal fuel oil; then
1. Inspect the filter element for ieaks or dam- and e £
age by placing a bright light inside the element. dry thoroughly. Check the breather pipe to be

A

Inspection of the element on the outside will sure it is not _Pl‘-‘EEEd o7 restricted. Reinstall
disclose any holes where concentrated light the elements, Fhe pus_h rod chamber cover and
shines through. The slightest rupture requires the breather pipe, USing a new breather pipe
replacement of the {ilter element. gasket,

2. Inspect the contact surfaces of the element LUBRICATING OIL FILTER

and the air cleaner body. If faulty or damaged .
gasket or surfaces are noted, correct these Changing the Filter Elament (Iflust. 29)
conditions immediately.

W
1. Drain the oil immediatly after stoupping the
engine, when complete circulation has besn &&=
-4, Remove all dirt from the inside of the air tablished and while most of the sediment is in
cleaner body with a damp cloth. A small ammount suspension.
of non-sudsing detergent added to the water will
remove the scot.

4

4. Cheek the condition of the dust unloader
{6, Nlust. 21). If found faulty or damaged, re-
place it.

Installation (Hiust. 21)

1. Install the open end of the element (3) inte
. the body (2). Install the element retainer (4) and
" tighten the thumb screw in the retainer so that
. the slement is air-tight.

NOTE; Under no circumstances, should the
engine be operated without the element in the
air cleaner and the dust unloader in place.,

3. (lean the air intake cap screen, Reler to
nAIR INTAKE CAP" on thie page.

3. After the element has been installed, but
before resuming operation, inspect and tighten
all air cleaner and air induction system con-
nections.

AIR INTAKE CAP
{IHust, 20 or 21)

Keep the air intake cap screen clean and free of
all restrictions. A twist and an upward pull will
remove the cap. Use compressed air to clean
tha screen, If compressed air is not available,
wash in ¢lean hot water or preferably water
containing a small amount of non-sudsing de-

tergent.
CRANKCASE BREATHER
Hluvst. 23

The crankcase breather elements are located Explodad View of O Filter.

‘ . in the push rod chamber cover on the left hand

( side of the crankcase. Normally, the elements 1. TUBE, center. 6. RETAINER ASSEM-
need to be cleaned only at the time of a major 2., GASKET, center BLY, element.
engine overhaul. However, it may become nec- tube. 7. ELEMENT.
essary to clean the elements more frequently 3. CASE, oil filter. 8. GASKET, oil filter
when the engine is operating under severe con= 2. SPRING, element caRe.
ditiens, such as extremne dust or excessively hold-down. 9, BASE, oil filter.
heavy loads. 5. GROMMET. 10. PLUG, drain.

32
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3. Rernove both the crankcase »il pan drain

alug and filter base drain piug (10). Aliow the
systern to drain commpletely, [netall the crank-
case oil pan drain plug.

3, Clean the outside of the filter case (3) to
prevent dirt {rom dropping into the base (9).

4, Unscrew the center tube (1}.

5, Lift up and remove the center tube (1) and
case {3).

&. Remove the old element (7).

7. Wipe out the base (9) and case {3} with a
cloth dampened with kerosine.

4. Install the new element (7} as follows:

a, Install the drain plug (10} in the filter
hase (9},

b. Install the new filter element (7).

c. Inspect the centertuhe {1) and make sure
it is clean. Remove any dirt in the threaded
center of the base.

d. Check that the case gasket {8) and center
tube gasket(2)are in good condition, Replace
with new ones if necessary. Refer to ''In=-
stalling New Center Tube Gasker'' on this
page.

g, Fill the crankcase oil pan with new oil as
instructed under the "'LUBRICATION GUIDE"
on pages 17 and 18,

lastalling New Center Tuba Gosks? {IMust. 23)

1. Reach up inside the filter case (3) and re-
move the elemment retainer azsembly {&) from
the center tube (1),

MAINTENANCE

>. Remove the center tube (1) from the case
(3) and repiace the gasket {2) with a new one.

3, Install the center tube (1) into the case (3.

4, Slide the element retainer assembly (6} onta
the center tube (1) and push itup inte the case (3).

NOTE: The rubber grommet (5) in the element
retainer assembly (6) serves as an oil senl, The
grommet must be in place in the retainer ag-
sembly and in good condition, Replace it with a
new one if necessary.

5, Install the new element (7), center tube (1)
and case (3) onto the base (9). Carefully screw
the center tube into the base and tighten sec-
urely (refer to nTorques' on page 3).

HAND CRANKING

The starting crank is used for timing, adjust-

ments and for starting the engine.

. THE ENGINE FOR ADJUSTMENT !
PURPOSES, DISCONNECT THE

COIL-TO-DISTRIBUTOR CABLE (A, ILLUST,

30) FROM THE CQIL TO PREVENT AC-
CIDENTAL STARTING OF THE ENGINE.

CAUTION: WHEN HAND CRANKING

When starting the engine, exrank with guick,up-.
ward, half strokes until the sngine staits,
’ STAND IN A POSITION THAT WILL
ELIMINATE ANY POSSIBILITY OF
BEING STRUCK BY THE STARTING CRANK
IF THERE IS A REVERSAL IN THE DIREC-

TION OF ENGINE ROTATION. DO NOT
nSPIN'' THE CRANK.

CAUTION: THE OPERATOR MUBT
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VALVE CLEARANCE ADJUSTHENT | ‘D

The nuwmnbere in [llust, 24 are cylinder numbexrs.
The exhanst valves are identified by the letter
(E), and the intake valves by the letter (I). Tor
valve clearance dimensions (lash), refer to
ngpecifications'' on page 5. BE ACCURATE -
USE A FEELER GAUGE WHEN ADRJUSTING
VALVE CLEARANCE,

ENGINE RUNNING.

NOTE: DO NOT ADJUST VALVES WITH THE l

1. Disconnect the coil-to-distributor cable.
3. Rernove the valve cover.

3,. Turn erankshaft clockwise {viewed from
front) until No. 1 piston is on the compression
stroke and the timing pointer on the crankcase
front cover aligns with the "TCY mark on the
fan drive pulley.

NOTE: Be sure the No. 1 piston is on the
compression stroke by turning both push rods Musr. 25
by hand, The valves are closed when the push Adjusting the Valve Clearanew.
—. rods are loose and can be turnsd easily.
. 4. Adjust the cylinder Nes. 1. 2 and 4 intake
(1) valves, and the Nos. 1, 3 and 5 exhaust (E) :
valves. Refer to Illust. 24 and 25, Turn the
adjusting screw in or out to get correct clear-

ance; then tighten lock nut. Adjust and lack Ol LEVEL SIGHT GAUGE (llust. 24)
each valve before proceeding to the next.

To set the oil level sight gauge after changing
g,  Turn the crankehaft one complete reveolu- the crankcasge oil, proceed as follows:
tion, and again align the "TC" mark with the
timing peinter.
1. Onperate the engine until it is thoroughly
6, Adjust the cylinder Nos=, 3, b and & intake warmed up.
{I) valves, and the Mos. 2, 4 and 6 exhaust

(E) valves. 2. Pull the governor contrel knob out until the

normal operating engine rpn is reached,
7. Install the gasket and valve cover. The

gasket must provide an oil-tight seal, 3. Slidethe markeron the level sighi: gauge up
or down so that it is even with the lavel of the
8. Connect the coil-to-distributor cable. oil in the gauge.
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Engine Valve Rocker Arms.
34




MNOW-27-2861  17:33

SPACE SYSTEMS LORAL

1 5@ B524662  P. 1436

o

NOTE: To insure an accurate oil level signt
gauge reading, the balance line connections and
gauge fittings must be kept tight. An air leak,
particularlyat the upper gide of the level gauge
column or the balance line fittings, will rezult
ina false level sight reading. Tighten all fittings
periodically.

To check for possible air leaks, remove the oil
¢iller cap and note the reaction of the oil cohumn
in the level sight gauge will change consider-
able, If the oil column falls more than 1/8 to
1/4 inch maximum, an air leak exists. il trap-
ped in the balance line will also result in incor-
ract readings.

When there is no trapped oil in the balance line
and no leak exists above the oil column, there
is only a slight change, if any, in the oil column
with the oil filler cap on or off.

MAINTENANCE

ELECTRICAL SYSTEM

Precautions

'ANY FPART OF THE ELECTRICAL

SYSTEM, DISCONNECT THE BAT-
TERY GROUND CABLE UNTIL ALL ELEC-
TEICAL WORK HAS BEEN COMPLETED.

’ CAUTION: BEFORE WORKING ON

Repair or replace all broken wires immediately.
All terminals must be clean and securely
fastaned: never paint connections.

BE CERTAIN the ground pelarity is correct
when:

a. Installing a new battery.
b. Connecting a battery charger.

c. Using a booster.

o
M
E
1
Balunce line
hi ﬂ : P Ep—
Lefe Hand Side of Engine A
Marker
\ Qil level sight gauge |
o~ \. / N
Crunkecase drain
(pipe plug) IPR-IR
Must. 28
Qil Level Sight Gauge,

35
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NEVER use a fast charger as a booster to start Cranking Motor ‘) |
the engine.
If the cranking motor fails to operate properly,;
NEVER urnhook a batteryterminal while the en- consult your authorized International Engine
gine is running. distributor or dealer.
The generator can be operated for short peri- Lubricate the cranking motor at the interval

ods on an open circunit if the "F" terminal wire shown on the "LUBRICATION GUIDE" on page18.
on the penerator frame is discoennected. When
reconnecting this wire, the generator must be Ignition Coil
polarized. :
The ignition coil does not require special ser-
Regulator vice other than to keep all terminals and con~
nections clean and tight. L i
-The regulatar is adjusted and sealed by the

manufacturer. If the regulator fails to operate Spark Plugs
properly, consult your autherized International
Engine Distributor or Dealer, ¥or the reacommended spark plugs, consalt your
authorized International Engine Distributor or
Generatar Dealer.
If the generator {ails to operate properly, con- USE ONLY A COMPLETE SET OF THE SAME
sult your authorized International Engine dis- TYPE OF SPARK PLUGS.
tributor or dealer.
NOTE: Pefore removing a spark plug from
Lubricate the generator at the interval shown the cylinder head, remove all dirt around
on the "LUBRICATION GUIDE" on page 18. the base of the plug.
. Polarizing the Generater iTge a spark plug wrench to remaove the plugs.
After the plugs have been removed, remove
If the generator or the regulator has been re- each spark plug gasket. Do not re-use thess @
moved or the wires disconnected, pelarize the gaskets. ’

generator, After tha wires have been recon-

nected, but before the engine is started, pro-

ceed as follows: Place one end of the jumper If the plngs are greasy oTr oily when removed,
wire (A) on the "BAT" terminal of the regulator wash them with a petrolesurn solvent and dry
and, with the other end, wipe across {flash) the them thorouphly. After drying the plugs, hard

NGEN" terminal of the regulator (Illust 27). deposits can best be removed with an abrasive
or by the use of a sand-blasting machine, DO
NOTE: Never place a jumper wire (A} be~ NOT USE A WIRE BRUSH; wire brushing the
tween the "BAT" terminal and the "F" ter- spark plug electrodes will simply load the fir-
minal on the regulator. ing bore with electrically conductive metal

particles from the brush and can cause roige
firing when the plugs are reinstalled.

When cleaning spark plugs with a conventional
sand-blasting machine, THE PLUG SHOULD

NOT BE EXPOSED TO THE SAND BLAST FOR
MORE THAN THREE OR FOUR SECONDS, If
longer exposure is needed to clean the plug, the
insulator will be damaged, rendering the plug
gither inoperative ar very undependable. Use
compressed airtoremove any sand from inside

the plug shell. Before setting the gap on a used
plug, file the center electrode until it is flat, \

If the center electrode is shorter thap the shell
akirt before or aftar filing or if the procelain
iz chipped, scratched or broken, replace the

plug, .’)

When adjusting the spark plug gap, bend the

outer electrode only. Never bend the center

Nyst. 27 electrode as this will damage the insulator,
Polarizing the Generator. 36 If the gap between the electrodes is tao great
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' (reier o "Specifications' on page 3) due 1o ~ ’ CALTION: BATTERIES GIVE OFF

imnproper setting or purning off the ends, the HIGHLY INFLAMMABLE GAS. NEVER
engine will misfire and will be hard to start. ALLOW SPARKS OR OPEN FLAME
NEAR THE BATTERIES. AVOID SPILLING
ANY ELECTROLYTE ON HANDS OR
CLOTHING.

Battery Installation

Check gap
here
i,

.

Never allow the battery to gtand onthe concrete,
ground oT a rnetal supportunless proper insula=
tionis provided.A wooden platform or board is
gufficient insulation. Be sure the battery is
fastened securelytoavoid damage from vibra-
tion.

NOTE: If tightened excessively, the battery
cuse could warp or break.

Claoning and Servicing the Bottery
If the tap of the battery ig dirty, it may be
cleaned with a brush dipped in amrnonia or
seda solution. The vent plugs must be tight-
ened to prevent any solution {rom getting into
the battery cells. After the foaming stops,
fiush off the battery with clean water. Brighten
the terminal contact surfaces with steel wool
or a stiff brush.

= PA-49529

s, 28
. Checking Spark Plug Gap.
‘ Battery cable terminals must be kept clean and

tight.

Check that the vent holes in the filler caps are
not clogged. Replace unserviceable cables,

ignitien Requirements When Using Natural Gas Liquid Level

lgnition requirements are greatly increased on
engine using straight natural gas as fuel. Be-
cause of the dry nature of the fuel, spark plugs
+un hotter and have a tendency to burn more
rapidly. If missing o7 pre-ignition occurs when
the engine is operating at low speeds and with
heavy loads, reset the spark plug gap, as shown
in "Specifications' on page 5. Ingpect spark
plugs regularly and maintain this gap setting.

The electrolyte in each cell should be above the
plates at all times to prevent battery failure,
Check the level of the electrolvte., When the
elecrrolvte is below this level, pure distilled
water should be added. Never use hydrant
water or any water which has been in a metal
container, Acid or electrolyte should never be
added except by a skilled batteryman. Under no
circumstances add any special battery tdopes."

Spark Plug Cables solutions or powders.

If the spark plug cables are removed for any It is especially important to keep the battery at
reasen, note the position of each cable on the full charge for cold weather operation. Add dis-
distributor (Dlust, 30). rilled water to the battery in freszing tempera-

tures only when the engine is to operate for
ceveral hours to thoroughly mix the watey and
the electrolyte, or damage to the battery will
result from the water freezing,

A mminimum clearance of 1/4 inch between the
spark plug cables and the cylinder head is re-
commended. By maintaining this cleaTance,
shorting out the spark plugs will be prevented
2nd the cable will be away from the heat of the
cylinder head. If the cable touches the cylinder

mead, the heat will soon cause the rubber to be- Distributor .
#~= come soft and will ruin the cable.  Diawribwter Cop . .
t Remove the distributor cap and examine the in-
side. If any dust, moisture, oT oil deposits are
Storage Battery present, thoroughly clean and wipe dry. To as-
5 sure long life of the distributer, care st be

Complete instructions for dry-charged batteries
are ipncluded with the battery. Continued ¢n naxt page-

Ll



«

MNOWU-27-2861 1735

SPACE SYSTEMS LORAL

P—

1 5@ B524662 P.L17-30

MAINTENANCE

taken to keep the ventilator flats, at the inside
edge of the distributor cap, open at all times.
Keep the distributor rotor clean.

If the terminal nipples are removed, be surethe
distributer cap terminals and coil terminal are
clean and dry, The distributor is equipped with
these nipples to prevent any external electrical
leakage when the engine is operating under ad-

verse conditions.

Checking the Breoker Chamber and Bresker Points

It is important that the breaker chamber be
kept clean because oil on the breaker points
will cause rapid burning. Remove the distrib-
utor cap, distributor rotor, and the breaker
cover for breaker chamber inspection. Care
muet be takan, when removing the breaker
cover, to prevent dirt from entering the breaker
chamber. Be sure the chamber is clean and the
breaker points are in good condition and have
the proper opéning.

Check the condition of the breaker points for
build-up or lip formation. If present, the points
must be dressed before the point opening can
be cheacked or set. NEVER USE EMERY CLOTH
OR SANDPAPER TO CLEAN THE POINTS.IF
THE POINTS ARE WORN EXCESSIVELY,RE-
PLACE BOTH POINTS. Checkthe opening be-
tween the breaker points with a feeler gauge
when the rubbing block is on the high part of
the cam. (Illust. 29.) (Refer to "Specifications”
on page 5,) If the gap is not correct, adjust it
by loosening the screw holding the adjustable
point. Move the point toward or away from the
breaker arm until the gauge slips snugly into
the opening. After the adjustinent has been
made, tighten the screw,

Scraw for
adjuricble
bracker point

PO pasism

uss. 29
Adjvating Breaker Points.

Install the distributer capto the housing withthe
tang in the cap in line with the slot in the diz-
tributor housing.

)

NOTE: If the capis incorrect]y positioned on
the housing, it will usually result in a broken
rotor when attemnpting to start the engine.

lynition Timing

1. Be sure that the distributor cap is properly
located on the distributor housing and that both
bail clips are in place. Fo R

PPV

NOTE: If the distributor cap is incorre
positioned on the _déutai‘hutnrrhmui T
usnally result in a Broken rotor whewr
tempting to start the engine.

The firing order is 1, 5, 3, 6, 2, 4 (Tlluat: 30) and’
the spark plug cables must be assembled in the
distributor cap in this order in a counterclock~
wise rotation. '

Cominued on page 41

'Primory cable,
cail to
distributor

- - ' ; ’ o [P A-FRER0A
lust. 30
! Spark Plug Wiriny,

INust. 31
Timing Pointer and Timing Marks on the Fan Drive Pullay.
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Hiust. 32
Wiring Diogram for Engines Equipped with Reguiar Gouvges.

Ref, Ref,
Nea. Description No. Description
1. | AMMETER, 19, { CABLE, "G'" on regulator to "A" on
2. | CABLE, plus (+) on ammaeter to "B" on generator (yellow),
solenoid (red), 20, | GENERATOR.,
3, | CABLE, "R" on solenoid to resistor 21. | CARLE, "F" on regulator to "F'" an
{pink). genarator,
4. | CABLE, "5" on solenoid to '50L" on 22. | REGULATOR, voltage.
ignition and starter switch (light green). 23. | PANEL, instrumment,
5. | SOLENOQID. 24, | CABLE, instrument panel ground.
6. | CONNECTOR, ¢ranking motor to "M" 25, | SWITCH, ignition and starter,
on solenoid, 26. | CABLE, hourmeter to "ACC" on
7. | MOTOR, cranking. ignition and starter switch,
8, | CABLE, cranking motor to battery. 27. | HOURMETER, electric.
9. | BATTERY. 28. | CABLE, hourmeter to ground.
10. | CABLE, battery te ground. 29. | PUMP, electric fuel.
11.{ DISTRIBUTOR. 30. | CABLE, fuel pump to "ACC' on ignition
12. | CABLE, minus {-} on coil to distributor and starter switch.
(red), HARNESS, craunking motor cable
13. | RESISTOR, ignition coil, {consists of Ref. No's, Z and 4).
14. | cABLE, resistor te 'IGN" on ipnition HARNESS, ignition cable
and starter switch (orange}. {consists of Ref, Ne's. 3 and 14).
15. 1 COILL. . HARNESS, regulator cable
16. | CABLE, plus (+) on coil to resistor {consists of Ref, No's. 17 and 18).
(red). HARNESS, generator to regulator
17. | CABLE, "B" on regulator to minus (-} (consists of Ref. No's. 19 and 21).
on ammeter {violet).
18. | CABL.E, "L" on regulator to "BAT" on

ignition and starter switch (gTev).
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SAFETY SHUT.OFF SYSTEM

Hiuat. 33
Wiring Diagram for Engines Equipped with Safsty Gauges.
Ref. Ref,
MNo. Description No. Description

1. | INDICATOR, safety oil pressure, 21. | CABLE, "F" on regulator to "F" on

2. | BLOCK, junction. generator.

1. | CABLE, "B" on regulator to minus (-) 22, | CABLE, "G" on regulator to "A'" on
on ammeter (violet), generator (yellow).

4, | AMMETER. 23, | REGULATOR, voltage.

5. | CABLE, plug {+) on ammaeter to "R on 24, | CABLE, "L" on regulator to "BAT" on
solenoid (red), ignition and starter switch (grey).

6. | CABLE. "R'" on solenoid to resistor 25. | PANEL, instrument. -
{pink). K 26. | SWITCH, ignition and starter.

7. | CABLE, "S'" on solenoid to "SQL" on 27. | CABLE, "BAT" on relay to "IGHN' on
ignition and starter switch (light ignition and starter gwitch.,
green). [ 28. | CABLE, instrument panel ground.. .

8. | CONNECTOR, cranking moter to ""M" 29. | NOT USED. Y
on solenoid. 30. | NOT USED.

9. | SOLENOLD. 31. | RELAY, automatic shut-off,

10. | MOTOR, cranking. 32, | CABLE, safety control toggle switch to
11. | CABLE, cranking meotor to battery. "SWITCH" an relay.
12, | BATTERY. 33. | INDICATOR, safety heat
13, | CABLE, battery to ground. 34, | CABLE, Heat indicator to juncticn
14, | DISTRIBUTOR. block. .
15. | CABLE, rminus (-) on coil to distributor 15 | CABLE, safety control te togple switch
{red). to junction klock.
16. { RESISTOR, ignition coil, 36. | CABLE, safety oil pressure indicator
17. | CABLE, resistor to "CQIL/MAG" on to junction black.
relay (orange). 37. | SWITCH, safety control toggle.
18, | COIL. 38. | CABLE, hourmeter connector cable to
19. | CABLE, plus (+) on coil to resistor (red). "ACC" on ignition and starter
20. | GENERATOR. switeh,

40
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Ref. Rei. _
No. Description No. Description
39. | CABLE, fuel pump to "ACC" on igniticn 46. | SWITCH, power take-off clutch shaft
and starter switch. outer bearing housing temperature,
40. | PUMP, eleetric fuel. HARNESS, generator to regulator

41. | CABLE, hourmeter connector.

42. | HOURMETER, electric.

43, | CABLE, hourmeter connector.

44, | CABLE, hourmeter connector cable to
ground screw.

45. | CABLE, power take-off temperature

switch to junction block.

2. Connect a timing light to the No. 1 spark

Plug.

NOTE: Follow the manufacturer's instructions
on the use of the timing light.

3. Slowly crank the engine until the "TC' ar
"DCY on the fan drive pulley is in line with the
pointer on the crankcase front caver (fllust, 31
White chalk or paint will highlight the timing
mark for easier recognition.

4. Start the engine and check the timing light
gperation.

5, Rotate the throttle stop screw on the car-
bureter to reduce the idle speed of the engine to
approximataly 500 rpm for timping pUrposes.

6. Direct the light tothe timming location on the
fan drive pulley, Each light flash should be fast
and accurate, and the timing marks should be
readily seen.

7. Loosen the manual advance arm locking
plate bolt onthe distributor housing. Rotate the
distributor housing until the timing mark is in
alignment with the pointer (when the timing
light flashes).

8, Tighten the manual advance arm lacking
plate bolt. Recheck to be certain that tighten-
ing the bolt did not disturb the timing setting.

9, Advance the governor control knob to the
high idle position., At high idle, the timing light
should flash on when the timing pointer and the
30 degree advance mark are in alignment.

10. Stop the engine.Disconnect the timing light.

FUEL 5YS5TEM (GASOLINE)}

General

When excessive fuel consumption or inefficient
engine performance is encountered, be careful
in deterrnining the exact cause before assum-

ing the carburetor to be at fault. Congider en-

gine cormpression, ignition timing, defective

of Ref, Na's. 21 and 22).

cranking motar cable

of Ref, No's., 5 and 7).

ignition cable J
of Ref, No's, 6 and 17),

regulator cable

of Ref, No's, 3 and 24), '

(consists
HARNESS,
{conaists
HARNESS,
(consists
HARNESS,
(consists

wiring, iznproperly gapped or fouled plugs, oo

fuel pump. These are all factors in obtaining-- S
rnaximum fuel economy and must be within the
limits specified by the mannfacturer. -

Due to the technical knowledge and skill re-
quired and the special egquipment nesded to make
the neceszsary tests and corrections, We recom-
mend the work be done by your authorized In--
ternational Engine Distributor or Dealer.

Use clean fuel. The presence of dirt and water
will diaturb the functioning of the carburator,

Carburator

At the interval shown under "SCHEDULED
MAINTENANCE" on page 14, disconnect the
fuel supply lines at the carburetor and unscrew
the fuel line fitting from the carburetor (INuset,
34). Clean the screenand reinstallit. Reconnect
the fuel supply line.

' Centinved on next poge.

Mlust, 34
Removing the Fukl Line Screwn.
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The flange nuts which hold the carburetor to the
imtake rmapifold rrust be checked pericdically for
tightness.

Occasionally check the cover screws which
fasten the fuel bowl to the fuel bowl cover.
They should be kept tight to aveid any air
leakage past the fuel bowl cover gasket.

Carburator Adjwstmants

NOTE: The manifold iz equipped with a heat
control valve controlled by a spring thermo-
stat. No adjustment iz required but be sure
the valve opens freely by moving the heat
control weight back and forth, (Llust. 34.)

The engine and carburetor are correctly set
when shipped from the factory. If this setting
has been disturbed for any reasen, procesd as
followsa:

Start the engine and allow it to operate until
thoroughly warm before making any adjust-
ments. :

Adjusting the idle adjusting screw {(Mlust, 35)

Cloge the idle adjusting screw to its seat by
turning to the right(or in}; then open one turm,
Operate the engine at fast idling speed (without
any lead) until thoroughly warm,

While the sngine is running at fast idle speed,
it is advisable to screw in the throttle stop
acrew a few turns to prevent the engine from
stopping when the throttle is closed, Now close
the throttle by pushing the sngine speed control
knob all the wayin, The engine will then be idl-
ing at a fairly high speed and the throttle stop
screw can be backed out a little at a time until
thedesired idle speed iz obtained, If the engine
misses or rolls while backing out the throttle
stop screw, the idle adjusting screw imay be
adjusted either in or out until the engine op-
erates smoothly.

NQOTE: Turning the adjusting screwin makes
the idle mixture leaner. Speed up the engine
for a few seconds; then recheck the idle ad-
justment. A siight adjusiment in or out will

give the smoothest idle.

Main fusl adjustment {(Ilusr, 35)

The carburetor iz equipped with a main fuel ad-
justment screw which can be used to reduce the
amnount of fuel going into the engine when under
light load conditions. However, when heavy work
iz to be pearformed in which the FULL POWER
of the engine 15 REQUIRED, the fuel adjusting
screw should be et five turns off its seat. The

idle e
adjusting -——u—pm e

Lraw

Fuwel line

Yhrottia

idle #tap -—-_.____,_ N
reaw *

Main
adjusting
urew

IHuss. 35
Gasoline Corbureter.

fuel adjusting screw seat in the gasoline car-
buretor has been calibrated to provide a fulls
power misture and should not be restricted by
the use of the adjusting needls when the full
power of the engine is required.

After adjusting the main fuel adjustment on the
carburetor, recheck the idling speed as de-
scribed under "Adjusting the Idle Adjusting
Serew,'" If the engine is not receiving the cor-
ract mixture of fuel, it may be that the main
jet adjusting screw has loosened. If necessary
tighten the adjusting screw packing nut se-
curely. T

Fuel Pump and Filter

The fuel pump and filter are an integral unit,
The sediment bowl and filter element are pro-
vided to prevent the entry of foreign materials
into the carburetor and, thus, cause engine
failure. ‘ s

Do not attempt to disassemble the fuel pump
diaphragm. If a sufficient amount of fuel iz not
being delivered to the carburetor, makea care~
ful check for the cause. Usgually the cause will
be from such scurces as bent, leaky or clogged
fuel lines, loose fuel bowl, dirty ceramic filter
or fuel bowl. If servicing these parts does not
correct the problem, consult your authorized
International Engine Distributor or Dealer.
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' Cleuning the Fuel Pump Filter {Must. 36} Fyel Pump (E]actri:)
Disassemble and clean the filter as follows: Engines operating on gasoline and equipped with
a hydraulic pump have an electric fuel pump
1. Loosen the sgrew (5) at the bottom of the bracket rmounted on the right hand front cover
bowl (b} ta relieve the tension on the retainer{3). of the engine.
) The electrie fuel pump operates jimmediately
2. Removethe bowl (6) from the filtex head (1). when the ignition switch is turned to the right to

Remove the filter (2) and the spring (4) from the the "ON" it
bowl., Separate the spring from the filter. The e "ON' position.
old filter should not be re-used. Dump out the Cleaning the Filter Scresn (1Mlust. 37

gasoline in the bowl. .
1. Usingawrench on the hex head underneath

3, Remove the howl gasket from the filter the cover {14}, rotate and release the cover
head, This gasket should not be re-used. {rom the body (1).
4, Wash the bowl (6) and the spring (4) in a Continued on next poge b

commercial carburetor cleaning solvent.

5. Thoroughly dry these parts uping com-
pressed air.

6. Install the spring {4) in the powl, Install a
new ceramic filter (2) go the spring fits in the
recess in the bottom of the filter.

7. Place a new bowl gasket in the filter head

{1}. Position the bawl (6) to the filter head. Be

enre the bowl and the gasket make an air-tight
7 eal at the filter head. Tighten the retainer
erew (5) finger-tight.

_f-""' 14 1PASTIIE

lust. 37
Electric Fuel Pump Components.

1, BODY, pump.
2. NUT.
1, TUBE, pump te carburetor
s 4. ELBOW.
. IPA-S2I008 = GLIP.
= = 6, CABLE.
Nlest. 36 7. PLUNGER, pump.
Fusl Pump and Filter. 8. SPRING, plunger.
5, GASKET. spring cup.
1. HEAD, filter, 10, CUP, plunger.
2. FILTER. 11, SCREW.
3. RETAINER, bowl (with serew). 12. SCREEN, filter,
4, SPRING, filter. 13. GASKET, cover.
s SEREW (part of retainer). 14. COVER.
6. BOWL. 15. BRACKET, mounting,

43
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2. Remove the gasket (13} from the body. Ii
this gasket has taken a et or if it has become
brittle or cracked, replace it with a new gasket.

3, Carefully remove the screen (12) from the
¢up (10). If the screen is damaged, replace it
with a new screen. If the screen is not damaged,
clean the screen hyusing compressed air or by
washing inacommercial solvent or clean kero-
sine.

4, Usecompressedairte thoroughly clean the
magnet on the inside of the cover (14).

5. Install the gasket (13) in place on the inside
of the cover (14). Center the screen (12) over
the magnet on the inside of the cover, Install
the cover on the pumyp body (1), being sure the
inside diameter of the screen (12)does not hind
on the outside diameter of the plunger cup (10}.

6, Apply a 5/8 inch wrench on the cover hex
head. Turn the cover (14) uatil the bayonet fit-
tings on the body (1) are fully engaged in the
cover slots.

FUEL SY$TEM {LIQUEFIED
PETROLEUM GAS)

General

When excessive fuel consumption or inefficient
engine performance is encountered, be careiul
in determining the exact cause before ascUIming
the carburetor to be at fault, Consider angine
compression, ignition timing, defective wiring,
imporperly gapped or fouled plugs, distributor
contact points, condenser, coil and fuel filter.
These are all factors in obtaining maximum fuel
economy and must be within the lignits epecified
by the manufacturer,

Due to the technical knowledge and skill re-
quired and the special equipment needed to
malke the necessary tests and corrections,

we recommend that the work be done by your
authorized International Engine Distributer or
Dealer.,

Carburetor and Regulator

The regulator controls the flow of fuel to the
carburetor.

The carburetor is used to mix accurately the
correct proportion of fuel with air to satisfy
the speed and load demand of the engine.

There are three fuel adjustments. These
adjustments were correctly set at the factory
and should require no alteration. However, i
these adjustments have been disturbed in
some Tanner, they can be correctly reset by
the following instructions.

44

Adjusting the Corbureter and Regulator
(IHust. 38)

1. With the engine stopped, open the supply
valve from the fuel supply tank.

2z, Open the adjusting screw (1) on the regula-
tor (7) 1-1/2 turns.

3, Open the screw {3) on the carburetor (&)
four turns.

4, Open the screw (4) 1-1/4 tur;m. :.rm:i_.ﬁé-r‘;jl__'.i

NOTE: All three screws (1, 3 and 4) pravide a
leaner fusl mixture when turned in {clacRiFise)
and @ richer fuel mixture when turned o .
{counterclockwise}. i

W

5. Set the engine throttle control about, 3
Dpen. . 7'.‘“;"'3 L.

t. Close the choke valve and start the eu&inc.
7. When the engine starts; leave the chplge-
closed and the throttle as set; then adjust ‘the
screw (4) for the highest ypmand lock the scTew
in position.

illost. 38
Engina Equippad to Use Liquefied Petreleum Gas.

1. SCREW, idie adjusting.

2. VALVE, water drain.

1. ZCREW, load adjusting.

4. SCREW. starting adjusting.
6. FILTER,fuel,

6. CARBURETOR.

7. REGULATOR, fuel.

©
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3. Open the choke valve, reduce the engine
speed to idle and adjust the screw (1) for best
idle operation. 1i the engine fails to respond
when changing from starting to yunning posi-
tion, open or close the scTew {3) until the con=

dition is overcome.

9, With the choke valve open and the engine
‘hrottle set to just under governed speed, ad-
just as follows:

Turn the screw (3) in (clockwise) until the en-
gine loses speed; then out {counterclockwise)
approximately 1/4 turn, These adjustments
should give the approximate best performance
apd minimum gas consumption.

10. Adjust the screw {1) to give the best idle

after the engine is warmed up and readjust
throttle for the proper idle speed.

Fuel Filter (Illust. 39)

@‘___...--'6

CEA-D47 46

Ilust. 39
Fusl Filtar (Liquefied Petroloum Gos).

TOF, filter.
CASKET, filter top.
ELEMENT, filter.
BOWL, filter,
GASKET, filter bowl.
BOLT, filter bowl.

o s b e
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CAUTION: THE PRECAUTIONS OUT-
’ LINED ON PAGES 10 AND 11 MUST

EE CLOSELY FOLLOWED TO AVOLD
INJURY AND DAMAGE WHEN CHANGING
THE FUEL FILTER.

The fuel filter element must he changed when
it becomes clogged sufficiently to restrict the
flaw of fuel. A clogged filter element causes

a pressure drop within the filter with conse-
quent vaporization of the fuel which may causs
freezing at the filter and engine starvation for
fuel. Remove the filter as follows:

1. Closze the valve on the supply line.

2. Hold the bowl (5) and unscrew the bolt (B).

3, Lower and remove the bowl {5) from the
top (1), Remove and discard the old element (4).
4. Wipe out the bowl (5) with a cioth dampened
in kerosine, Thoroughly clean the bolt (8} to
remove any restrictions in the drilled passages.

R
5. Check the condition of the gasket (2), If there
arve any signs of wear or damage; replace it.

&, Ingtall the gasket (Z) in the top (1). Placs
the new elernent (4) in the bowl {5}.

2. Secure the bowl (5) to the top (1) with the
bolt (8) and gasket (6}, Tighten the bolt,

FUEL SYSTEM (NATURAL GAS)

General

When excessive fuel consumption or inefficient
engine performance is encountersad, be careful
in determining the exact canse before assuming
the carburetor to be at fault. Consider engine
compression, ignition timing, defective wiring,
improperly gapped or fouled plugs, distributor
contact points, condenser, coil and fuel pump.
These are all factors in ohtaining maximum fuel
economy and must be withinthe limits specified
by the manufacturer.

Due to the technical knowledge and gkill re-
quired and the special equipment neaded to make
the necessarytests and corrections, we recotn=
mend that the work be done by your authorized
International Engine Distributor or Dealer.

Carburetar and Regulator

The regulator controls the ilow of fuel to the
carburetor.

The carburetor is used to mix accurately the
correct proportion of fuel with air to satisfy
the speed and load demand of the engine.

Continued an next page.
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There ate three fuel adjustments. Thesze ad-
justments were correctly set at the factory and
should regquire no alteration. However, if these
adjustments have been disturbed in some man-
ner, they can be correctly reset by the follow-
ing instructions.

Adjusting tha Carburetor ond Regulator
{1liust. 40)

1. With the engine stopped, open the supply
valve from the fuel supply tank.

Z. -Open the adjusting screw(l) on the regula-
tor (7) 2 turns,

3. Open the screw (3) on the carburetor (6)
1-1/2 t“rnﬂ.

4, Open the ccrew (4) 1-1/2 turns.

NOTE: All three screws (1, 3 and 4) provide a
leaner fuel mixture when turned in (clockwise)
and a richer fuel mixture when turned out
(counterclockwise), '

1lust. 40
Engine Equipped 1o Use Metural Gas.

1. SCREW, ldle adjusting. b. CARBURETOR,
3. SCREW, load adjusting. 7. REGULATOR,
4., SCREW, starting fuel.

adjusting. 8, PLUG, drain.

5, Set the engine throttle control about 1/3
open,

6. Close the choke valve and start the engine.

7. When the engine starts; leave the choke
closed and the thyottle as set; then adjust the
ccpew (4) for the highest rpm and lock the
screw in position.

8, Open the choke valve, reduce the engine
'spee.d to idle and adjust the screw (1) for best
idle operation. If the engine fails to respond
when changing from starting to running posi-
tion, open or close the gserew (3) until the con-
dition ia overcome.

46

9. With the choke valve open and the engine e
throttle set to just under governed speaed, ad- y
just as follows:

Turn the screw (3) in {clockwise) until the en~

gine loges speed; then out {counterclockwise)
approximately 1/4 turn. Theee adjustments

should give the approximate best periormance

and rainirnum gas consumption.

10. Adjust the screw (1) to give the best idle

after the engine is warmed up and readjuat

throttle for the proper idle speed. T T S
B e ST
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MECHANICAL GOVERNOR
{(1ust, 41)

With the engine stopped, adjust the ¢arburetor
connecting rad as follows:

1. Disconnect the clevis (¢} from the lever (5).

2. Place the levers (1 and 6] in the wide open
throttle position.

the length of the rod (2} 5o that the
clevie (4) is in line with the hole in
Adjust the clevis one additional

3. Adjust
hole in the
the lever (5).
turn longer.

4. Ceonnect the clevis to the lever with the pin
(5).
5, Start and operate the engine until normal

operating temperature iz reached.

4, Pull the rod {10} back against the atop.
‘E"‘.‘E"'l"'-'\"-'-"‘ :

7. Loosen the nut (%).

8. Turn the adjuster {(3) in or out to produce

the required governor fast idle speed which is

stamped on the nameplate attached to the left side

side of the flywheel housing.

NOTE: Move the adjuster out (toward the rear)
to increase engine speed and in (toward the
front) to decrease engine speed,

9. Check the governor action by suddenly mov-
ing the rod (10) back against the stop, If the
governor surges more than twice, tura in on theQ
screw (8) just enough to stop excessive surging.
Loek the screw with the jam nut.
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Hiust. 41
Governor Adjustment.

1. LEVER, carburetor throttle. 6. LEVER, gevernor comtrol.

3.  ROD, governor to carburetor. 7. GOVERNOR.

3. ADJUSTER, governor spring 8. SPRING, bumper. )

4., CLEVIS, 9. ™NUT, governor spTing adjuster lock.

5. PIN, clevis, 10. ROD, governar spring retainer.

POWER TAKE-OFF CLUTCH NOTE: New clutch facings have a series of

high spots or feather edges which rmust be

This over-cénter type clutchisdesigned to re- worn away before the lining is capable of

quire a minimum of attention. Overlubrication transmitting its full torque capacity. Hence,

{s as detrimental to the clutch as under lubri. cluteh adjustment will be required several

cation. It is important to follow the lubrication tirmes within the first 10 hours of operation.

instructions as given in "LUBRICATION These adjustments will avoid rapid clutch

GUIDE" on page 20. facing wear due to slippage and will allow
the clutch to handle full engine power.

Adjust the cluteh as follows:

. 1. Remove the clutch instruction plate.
Adjustment

2. Disengage the clutch and slowly ¢rank the
Adjustmentis required when adiminished ef- engine (refer to THAND CRANKING' on page
fort is required to rengage'’ the clutch. 33)until the adjusting points appearin the cen-

ter of the opening.
Rapid wear of the clutch facings will result if

slippage takes place while the engine is under
heavy load. Continued on next poge.
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' 3, TWIN DISC CLUTCH {11«1/2 INCH): De- 4, ROCKFORD CLUTCH {8 INF‘.I—I): Laocsen the
press the lock pin [A} and hold the power take- adjusting ring lock screw (A) with an offset
aff shaft to keep the elutch from turning. [nsert cerewdriver ta free the logk (B). Hold the power
a pry bar in the notch in the adjusting yoke (B) ta.ke-_-uff shaft to keep the clutch frnm turning
and turn the yoke clockwise one notch at a time and inserta prybarinto a notch in the adjusting
(Ilust. 42). ring {C) for leverage. Turn the ring a notch at a

tirne in a counterclockwise direction ([llust. 44).

THust, 42 Hlust, 44
./h‘- Adjusting the Twin Dise 11% inch Ovar-Cantar Clutch. - Adjusting the Rockford § inch Over-Canter Cluteh.
4. ROCKFORD CLUTCH (10 AND 11-1/2 0
3, TWIN DISC CLUTCH (8 AND 10 INCH): Pull INCH): Loosen the adjusting ring lock screw
out the adjusting yoke lock pin soit isdisengaged NAM with an offset screwdriver to {ree the lock
from the floating plate, Hold the power take=-off wh, 1t Hold the power take-off shaft to keep the
chaft and turn the adjusting yoke clockwise clutch from turning and insert a pry bar into a
{right); move it one notch or pozsibly two notch in the adjusting ring "C" for leverage,
notehes until the elutch hand lever requires a Turn the ring a notch at a time in a counter-~
distinct pressure to engage (IJlust, 43). ¢clockwise direction (Dlust. 45).

Continued on naxt puge.

Hlust. 43 1llust. 4%
Adjuiting the Twin Dise 8 and 10 inch Over-Center Clutch. Adjusting the Rockford 10 and 11% inch Qver-Center Clatch,

48
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Be sure the clutch lever is in the 'disen- 6, Engage the spring scale hook on the clutch

=19

' gaged’ position. To determine the correct lever as shown in Illust. 48 Refer to the chart
zmount of hand-pull effort for your engine re- on this page for the correct amount of hand-
fer to Illust,4b or 47 for the IH power take-off pull effort.

number on your engine.
NOTE: These figures, shown in the chazts

below, are based on the clutch lever origi-
nally furnished with the power take=off.

G REORD )

- IH Power Take-Off Pounds of
P@WE@ EAKE @FF Part Number Effort
319 500 R91 50
MODEL O 319 503 R91 70 E
319 519 R91 75 o
\ 319 524 R9} 15
TWIN-DISC : ‘
K _/ IH Power Take-Off Pounds of b
Part Number Effort
IPA-78352
321 052 R91 80-.90
Mlust. 46 321 054 R9) 60=65
Reckiord Instruction Plote. 321 056 R9l 70-80
Fam 321 057 R91 70-80
344 882 R91 110-120

/ C— 1 rwiliffsc :::l]\
l::—__—j — 1 — ] 7. ROCKFORD CLUTCH: Tighten the adjust-

ing ring lock screw,

7. TWIN-DISC CLUTCH: Secure the adjusting
O O lock pin.

8. Install the clutch instruction plate.

TRANSMISSION CLUTCH

kt )/ This cluteh is a non-adjustable, dry type and
automatically compensates for clutch facing

{PA-TH2S3

WEAT .
West. 47
Twin-Disc Instruction Plote.
STORING THE ENGINE
Spring 5 Hand ;
Clutch lever ¥ pring scale p?:;l Gosoline Engines
When the engine is not to be used for a perind
of time, it must be stored in a dry and pro-
tected place. Leaving equipment outdoors, ex-
posad to the elements, will result in materially
— shortening its life.
‘ 1PA- 6012 .
g The following procedure must be followed when
the engine iz place in stoTage for 30 days or
ust. 48 more and the lubrication procedures repeated
Mathed of Checking &luteh Adjustmont. every six months.

+9
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l We recommmend that caution be taken

in starting
an engine that has been in storage. Refer to the
recedure shown uuder IPREPARING STORED
ENGINE FOR SERVICE" on this page.
1. Thoroughly wash or clean the engine.
2. FRun the engine long enough to warm the oil
in the crankcase, Drain the crankcase, change
the lubricating oil filter element (as described
on page 32)and fill the crankcase. {Reiey to the
Z"LUBRICATION GUIDE" on page 17, for the
correct viscosity of oil used for the prevailing
temnperature.) .

3. Completaly lubricate the rest of the engine
as outlined in the "LUBRICATION GUIDE" on
pages 18, 19, 20 and 21,

4, Drain the fuel from the fuel tank and car~
buretor and clean out the fuel pump filter. (Re-
fer to "Cleaning the Fuel Filter' on page 43).

NOTE: Present-day grades of gasoline have a
tendency to form gum,; therefore, it is neces-
sary that the gasoline tank and carburetor be
completely drained of fuel when the =ngine is
to be out of service for more than two weeks.
Thess gum deposits can be dizssolved with a
mixture of one part alcohol and one part benzol,
or with acetone.

5, Removethe sparkplugs and pour one table-
spoonful of Grade-50 lubricating oil into each
cylinder, Crank the engine two or three times
to distribute the oil over the cylinder walls;
then reinstall the spark plugs,

4. Remove the valve housing cover and flush
the valves, rocker arms and push rods with
Grade-50 lubricating oil, (If any evidence of
rust is found, remove it before lubricating.)
Use a paint brush to coat the inside of the valve
cover with Grade-50 lubricating oil, Install the
valve housing cover.

7. Drain and cleanthe cooling system (refer to
page 25). Install a "RADIATOR DRAINED" tag.

8. Remove the crankcase breather pipe from
the valve cover and plug up the hole.

9. Completely service the air cleaner as out-
lined under "AIR CLEANER" onpages 29 and 30,

10, Remove the air cleaner intake cap and store
it in a clean dry place. Cover or plug the ex-
haust pipe and the air cleaner pipe.

11. Remove the battery and store it in a cool,
dry place above freezing (+32°F), The battery
must be fully charged at the titne of storage.
Check the battery liquid level at least once a
month for water tevel and apecific gravity. (Re-

50

MAINTENANCE

fer to "Liguid Level' on page 37.) Never allow
the battery to run down below 3/4 full charge
while in storage.

Qi

Liquefied Petraleum and Matural Gas Engines

Follow the same procedure used for preparing
the gasoline engines for storage, except as fol-
lows:

1, If the fuel lines aregoingto be digconnected
from the engine; close the supply valve.amthe
fuel line. Run the engine until it stops from ack

of fuel, and proceed as follows; . .
uely Pr |- oLl : m} l

LIQUEFIED PETROLEUM GAS ENGINES:.Dis-.
connect the fuel line at the fuel inlet (Must. 38)
Plug the fuel inlet. Coverthe end of the fael in-
let line, .
NATURAL (GAS ENGINES: Disconnect the fuel
line at the fuel inlet (Illust. 40), Flug the fuel
inlet. Gover the end of the fuel iniet line..

2. Drain the fuel regulators of water as fol-
lows:

LIQUEFIED PETROLEUM GAS ENGINES: Open
the valve(2, Nlust. 38)and allow any accumula-
tion of water to drain completely, Close the valve.

NATURAL GAS ENGINES: Remove thedrain ‘pl‘ug0
{(headless, slotted) (8, Illust. 40)and drain off
any accumulation of water. Instaill the plug.

3. Replace the fuel filter element on liquefied
petroleum gas engines. (Refer to page 45.)

PREPARING STORED ENGINE FOR SERVICE

1. Imstall a fully charged battery and be.sure
the proper connections are made. {Refer to the
wiring diagrams on pages 39 or 40.)

2. Remove the spark plugs and pour a rmixture
of oneshalf gasoline and one-half light lubricat-
ing oil into each cylinder; one ounce (two table~
spoonfuls) per ¢ylinder is enough.

3, Remove the valve houging cover and flush
the valve and valve operating mechanism with
the same mixture.

4, Crank the engine rapidly until the excess oil
has been blown out of the spark plug holes, This
operation will loosen any tight piston rings and

wash old, gumimy oil from valves and pistons. 0

Continuad on next page.
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5. Drain and flush out the crankcase with
kerosine or flushing oil and fill with the spec-
ified lubricating oil. (Refer to the "LUBRICA-
TION GUIDE' on page 18.) Be sure a new ele-
ment has been installed in the lubricating oil
filter.

t. Retnovethe exhaustpipe, crankease breather
and the air cleaner opening plugs and/or covers.

7. Install the exhaust pipe.
8. Clean the crankcase breather {(refer to

"CRANKCASE BREATHER" on page 33). Install
the crankcase breather.

9. AIR CLEANER (WET TYPE): Remove and

clean ths oil cup. Refer to ""Cleaning the Oil
Cup' on page 29.

10. Install the air intake cap.

11. Install the spark plugs after ¢leaning and
setting the gaps (refer to "Spark Plugs' on
page 36).

12, Be sure the cooling system drains are

closed and fill the cooling system. Check for
aalkes and loose connections. Remove the
RADIATOR DRAINED" tag.

13, If the fuel lines have been disconnected
from the engine, remove the plugs from the
fuel inlet. Remove the covers {rom the fuel

_ SPACE SYSTEMS LORAL
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inlet lines. Reconnect the fuel inlet lines
being sure the connectiong are tight.

LIQUEFIED PETROLEUM GAS ENGINES: Check
that a new fuel filter element has been installed
as outlined on page 45.

14. Fill the fuel tank or tanks.

15. Start the engine and let it run slowly; ob-
serve if any valves are sticking. If so, pour a
small quantity of kerosine on the valve stems

until loose.
’ GINE RAPIDLY OR OPERATE IT
AT HIGH SFEED IMMEDIATELY
AFTER STARTING. KEEP THE DOORS
WIDE OPEN OR MOVE THE ENGINE QUT-
SIDE THE STORAGE ROOM IMMEDIATELY
TO AVOID DANGER FROM EXHAUST GAS.

CAUTION: DO NOT RUN THE EN-

16. Install the valve housing cover. Tighten
the valve cover bolts (refer to "Torgques' on
page 5).

17. After the engine has been run long enough
toclean the excess oil out of the cylinders, the
spark plugs chould he removed and checked for
oil fouling. If fouled, clean and reinstall them
in the engine.

NOTE: When installing the spark plugs, re-
fer to "Torques' on page 5 for the specified
torque.

TOTAL F.38

P. 3836




PARTS CATALOG

UC-221 AND UC-263

TERGITION [
ENBIIES

September, 1965
( Supersedag PU-82, PU-53A, and PU-528)

. INTERNATIONAL HARVESTER COMPANY
"201 NORTH MICHIGAN AVENUE -

. CHICAGO, ILLINOIS 60617, U:SIA: ;




PR o e e

MNOU-27-2881  16: 37 551 658 852 S86S P.@Z2-26

@

Due to a continuous program of research and development, some procedures,
specifications and parts may be altered in a constant effort to improve machines,

Periodic revigions may be made to this publication and mailed automaticslly to
digtributors. It is recommended that customers contact their d:stnhutor or dealer ‘
for information on the latest revigion.
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' : (THIS CATALOG INCLUDES REVISIONS 1, 2 AND 3)
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The Importance of
~ ADEQUATE PARTS and SERVICE

The wise purchaser of a new machine gives consideration fo the following factors:

1. Qriginal quality
2. Availability of service paris )
3. Availability of adequate service facililie

In many cases the machine becomes the only means of performing certain tasks that must
be done in a Limited period. of fime.. Wear is to be-expected and under exireme conditions.

even breakage of parts may occur. However, the user can stil be assured of getting his work
done on time if service paris and adequate service facilities are available. o
Foresighted International Harvester distributors and dealers make every effort to provide gomf
service and maintain a complétgly adequate stock of service parts. T ,
When in need of paris, always give your authorized International Engine distributor or dealer
your Chassis and Engine serial numbers. We suggest that you write these serial numbers in
the spaces provided below, for ready reference when parts are required.

Chassig Serial No.

(Stamped on plate on loft side of Aywheal housing)

s Engine Serial No.

— (Stamped on loft side of engine crankease just below the distributor)

INSTRUCTIONS FOR ORDERING PARTS

(a) All parts orders should be sent to parts depot when so instructed. Give
complete address, state the county and railroad station (when shipping
point is different than post office), also whether shipment is to go by parcel
post, express, trick; or freight,

(b) When ordering parts, give the IH part number, including suffix or prefix
letters. To facilitate identification of these parts, “Complete Serial
Numbers” (including letters and numerals) assigned to machines, if any,

should be furnished. : e

(¢) Parts should be ordered on the standard parts order blank. The parts
should be arranged in sequence by part numbers to facilitate service on
orders at the parts depot.

Ay

(d) Claims for shortage or error in the handling of an order for parts must
be made upon receipt of goods.

It is the policy of International Harvester Company to improve its products whenever it is
possible and practical to do so.

We reserve the right to make changes or add improvemenis in the design or construction of parts
at any time without incurring the obligation io install such changes on products previously delivered.
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INTRODUCTION

This catalog contains a list of service parts
for the UC-221 and UC-263 engines and attach-
ments. The UC-221 has a 3-9/16 x 3-11/16 inch
six-cylinder carbureted engine and the JC-263
has a 3-9/16 x 4, 390 six-cylinder carbureted
engine,

Following is a brief summary of the system
used in compiling this catalog. It is to your ad-
vantage to carefully study this summary.

This catalog is printed in a double column
page format, and is divided into four sectiong---
Introductory Pages, Indexes to Units, Illustra-
tions and Parts Lists, and Numerical Index.

(1) INDEXES, Two types of indexes are used.
The index to units alphabetically lists all of the
units by page number. The numerical index at
the back of the catalog lists all part numbers (ex-
cluding standard fasteners) giving the page num-
bher where the part is listed.

NOTE - Refer fregquently to the Index
to Units to save time in locating the
proper unit,

{2) ILLUSTRATIONS. Parts in this catalog are
illustrated by the "exploded view'' rnethed. Indi-
vidual parts in each illustration are shown where
they belong in relation to one another. Reference
numbers only are shown in each illustration.
These numbers correspond with numbers in the
Reference Number ¢olumn in the accompanying
list of parts. Parts in illustrations without refer-
ence numbers are the game as duplicate parts
with reference numbers.

GCAUTION: Reference numbers should not be used
when ordering parts, Always use IH part numbers
or description when ordering.

{3} METHOD OF LISTING. The parts list of each
classification is divided into units, Parts are
listed in order according to reference number
zhown in the illustration, followed by a2 full de-
scription based upon the "noun first'' method---
i. e., the noun name of the parts is listed first
then the modifying descriptive information which
sarves to specifically identify the item. For ex-
arpple: SHAFT w/twoe PLUGS ASSEMBLY, valve
lever. FParts not shown in illustrations appear at
end of list in alphahetical sequence by noun name.
Parts listed will work on all units covered in this
catalog unless a serial number or other qualify-
ing designation is given for purpose of identifi-
cation.

Througheout thiz catalog the term "Front' in-
dicates the radiator end. Whenever the tearms
"Right'" or "Left" are used it should be under-
steod to mean from a rear position looking to-
ward the radiator end.

MANUFACTURERS FART NUMBERS ARE
LISTED IN BERACKETS FOLLOWING THE
DESCRIPTION OF THE FART.

{4} NUMBER REQUIRED. In this new double-
column catalog format the single "No, Reg'd. "
column is eliminated and the quantity used of esach
itern is shown in parenthesis (4) following the de-
scription of the iterm. Where no quantity is in-
dicated it should be understood to mean that only
one (1} is required.

In many parts lists it is possible to include
mare than one agssembly or attachunent, The as-
gemblies or attachments are listed at the begin-
ning of the parts lists with the letters A, B, C,
etc., preceding the part number of the assembly
or attachment. The number required. in
iz shown in parenthesis following the e
of the parta, When letters (A, B, C,. &
shown without a quantity it should be:y

the heading.

(5) ASSEMBLIES AND ATTACHMENTS, Wher-
ever possible the component parts of assemblies
or attachrnents are shown in the '"exploded views™
by use of boxes, brackets or arrows. Component
parts of agsemblies or attachmentz are listed by

one of the following methods.
K

(2) The listings are fully covered by de-

scriptions for simple assemblies and at-
tachments,

(b) When four or more parts are containad
in the assemblies or attachments the ligt-
ing of components immediately follows the
description with the wording '"(Composed
of-). "

() Assemblies or attachments congisting
of many parts shows the assembly or at-
tachment number at the beginning of the

unit list, followed by the listing of the com-
ponents. -

Exceptions to the above methods are expiaﬁﬁéd
by fDthDtEB in the text. Lagay W;

Individual parts of an assembly Whlch are not
available for service are marked with a symbal §,
In some instances, such parts are listed with a
notation giving the information which is to be used
for ordering.

(6) MISCELLANEQUS PARTS. Standard bolts,
se¢rews, nuts, ete. ---are not identified by a ref-
erence number, These parts are known as COM-
MON HARDWARE iterns and appear in abbreviated
nomenclature and are shown indented under the
major items with which they are used., They
should ke ordered as listed, since they are not
compaenent parts of the pieces they attach. Hard-
ware parts identified with part numbers have

FRINTED I BMITES SYATRS OF AMERIEA

(Rev, No, 3 4-67)
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ﬁen degigned for a specific usage. Standard
"rdware parts should not be substituted for

Vi 2111

Standard bolts used in Internaticnal
Harvester Products are manufactured
under standards known as Unified
Maticnal Coarse Thread {U.N.C. and
Unified National Fine Thread (U.N.F.)
with the number of threads per inch
for various diameters as follows:

WARNING: Attaching parts especially made for
Their location should never be substituted with
regular standard parts.

The following rules are established to gavern , No. of No, of
) . i Diameter Threads Threads
the listing of attaching parts: Tof Bolt per inch per inch
(U.N.C. (U.N.F.} |
 The part number {or Common Hardware iterns ,———-— = ' i
iy eliminated. However, Design Hardware items N [an 1 g R | 23 - i S
will continue to be listed by part number and de- L 5/16N 18. ‘ z4:
scription. o o S ok SR YFERE I i A
R T A LeTieT L 14 e 20
All Carriage, Machine and Flow BOLTS: rfan 13 ‘ 20
j NiTE; Cap, Machine and Set SCREWS, will be b 9f16Y 4 12 18 4
5 vonsidered furnished with Mational Course 5/8" 1l 18
“Thread unless otharwise gspecified. The number 314" io 16
of threads per inch will be eliminated. 7/8n 9 14
1 11 S 14
ir
All NUTS will be considered "hex. " unless 11-_11{:2.. ; ii
atherwise specified. 1-3/8" & 1z d
1-1/2a" b 12

All WASHERS will be considered "Plain” un-
legs otherwise specified. The "iD', "OD" and
"No. ' identity will be eliminated. The inside di-
mension will be listed first, followed by the out-
side diameter and the thickness.

andi

(1) ABBREVIATIONS, The abbreviations used in
this catalopg are explained in the liat of abbrevia-

tions on page 3. 0

All lock WASI;]ERS will be considered '"Me-

dium' type unless specified as "Light" or
Meavy. "

{8} SERIAL NUMRBERS.

Starting Starting
All_cotter PINS will be considered "Extended- Engine Chaasis
Prong" type unless otherwise specified. Serial Serial
Models Number Number
a Al groove PINS wils be considerad “Standard  yg.221 G-221 6093 UC-221 501
roove' unless otherwisé Specilifo. UG-263 C-263 6682 UC-263 501
All gnrn.tﬁog RIVETS will be considered "An- B R S K R I

nealed' unless otherwise specified.

All countersunk-head tubular RIVETS will be

considered "Copper-Flated Steel” unless other-
wize specified.

All oval-head tubular RIVETS will he con-
gidered "Brass, "

The engine serial numbers for the UC-221 and .
UG -263 are stamped on a pad on the left zide of
the engine crankcase just:below the distribubor::i

e

The chassis serial numbers for these units are
stamped on a name plate on the leit side of the

flywheel housing.

0.

FHANTED M urd TED STATES OF AMERICA
.
{Rev. No, 3 4-67)
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LIST OF ABEREVIATIONS

A perind after the abbreviation is used only when the abbreviation form speliz a common English word.

1 5 1 adjustable
L aluminum
AEE e e alloy steel
F 12 41 T R ampere, aAmperes
anl e annealed
APPIOX . iinivnrrarrrrecosasranans approximately
BEBY - - i iaga s assembly
F N 7 T attachment
bd-hd ... .. e M hinding head
h-hd e button head
hrg e e bearing
23« N brass
o . S PR bronze
ed-plid ... ..o oo o.cadminm plated
ed-pitd-stl ........ i saaaas cadmium plated steel
/N cadmium or zine plated
cr-pltd ...l Caaaaaas chrominm plated
cr-pltd-stl .........._._. . ..chromium plated steel
) cast iron
sk ... ey countersunk
csk-hd .....: e . .countersunk head
glree-hd ..ol clutch recess head
£ ) 1+ T ¢Ommon
COME-PE . e cone point
COME . e i s continued
COR  oivrnnnns e e i i e T a e copper
S« copper plated
o cotter
CPIN . cotter pin
créa  ...........corrosion-resistant-steel (stainless)
er-rec-hd ... rross recess head
) <+ corrosion resisting
e - carriage
CUp-Pt L. cup point
eyl e gylinder, cylinders
e LY SN degrea
e 7 Y diametar
Ald e e drilled
dld-f/e-pin .- .. ... i drilled for cotter pin
dld-f/lkg-wire ............. drilled for locking wire
dog-pt ... dog point
BEE e e external
2O for
211+ S R A female
Al-hd . e fillister head
)y I+ 1 fin neck
fesk-hd ..o flat countersunk head
FAl-hd .. . flat fillister head
2 P flat head
fapt flat point
AEX. . e flaxible
4 17 [ Auted
¢ foot, feet
- WU gauge
hd e head
hedls ... e headless
BEX. o e e .- .. hexagon
hex-hd ... ... ... i hexagon head
hex-soc-hd . ... .. ... hexagon socket head
hp - .«....horsepower
hv e e heavy
hyd i s hydraulic
) 3 T U N inside diameter
1> VAU inch, inches
3 5% 72N I internal

1 N pound, pounds
lentil-hd ... i lentil head
LH e left hand
locking
LPGas .. ......covcvnns Iiquefied Petroleum Gas
Tab .. et lubrication
mMach, ... it machine
med .o, medium
MI ... it malleable iron
N e National Coarse (thread)
NE . Natjonzl Fine (thread)

5 1 oickel

e 2 = 1 A round end
rd-hd . e round head
s 10+ round point
TEE v v e e regular
RH .. e e right hand
RPM ... v, revolutions per minute
SAE ............ SBociety of Automotive Engineers
5 semi-finished
= 1 glotted
sit-hd e slotted head
glt-bd-hd ... ... glotted binding head
sit-fil-hd . ..., ... a0 slotted fillister head
ght-f-hd ... .o slotted Aat head
sit-hex-hd ... .. oo slotted hexagon head
glt-pan-bd .......... ... .. ... ... slotted pan head
gltrd-bhd ... ... ... 000 slotted round head
slttruas-hd ... glotted truss head
o IS R square
sa-hd L aquare head
T 1. sequare neek:
17 S standard’
std-hd ... i gtandard bead
= . N

2 . . ciraight
L ... feeth
7 1« S tappmg
o 7 JE thread
UNC Unified Coarze (thread)
UNEF e Unified Fine (thread)
U/ i underszize
UNATL . o o s v c e e e unfinished
wh-bhd ... wagon box head
22 with
w/brE e with bronze
w/hex, .. with hexagon
e T without
T R zine
s+ T v AN zinc coated
zn-pltd ... e zinc plated

PatMTED IN UNITED STATIS OF ANERIGA
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o
Right front view of the UC-221 an ucC.2
Engine with Hood and Dash, Radiator Gritfe, Front
and Rear Support and Air Cleener Attachments.
N
et )
V.
Left front view of the UC-221 and UC-26
Engine with Hood and Dash, Front and Rear Support,
ﬂ Fan, Fan Guard, Instrument Panel, Power Take-off,
— Engine Controls and Air Cleaner Attachments. b

PRINTED IN UWHITEDR $TATES o AMERICA
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INDEX TO UNITS
DESCRIPTION Page DESCRIPTION Page
COOLING SYSTEM Damper, vibration (UGC-263). ... 14

Pump. WateED + r v = s s s s v e o= o ows 33 'Engines, SEI‘V‘lCE---a---H" 6A’65

Package, field service (water 14
Pump)---........-......- 38 ‘Flwheel"‘-‘..-.‘--.".-
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‘ CAMSHAFT AND REL ATED PARTS CAMSHAFT AND RELATED PARTS «= Contimucs

IPA-53074

REF. L H. FART REF. I M. PART

pirid a DESCAIFTION ey sl PART prscmieTiaN T  UWminid
, 1 16036 DB NUT, camshaft gear 7 70 259 R2  BEARING, camshaft front {wi
’» 347 514 R}) (also listed withoMEr
z 16025 D LOCK, gamshaft dear hut Relatad Parts) R
-1 70 260 R1 AEARING, camsahaft intermadiate {ront
3 312 800 R1 GEAR, carmshaft {*} (al#o listed with "Crankcase and Related
3 367 240 R1 GEAR, gamehaft {not ¥) Parts''} .
. 9 70 261 2  BEARING, camshail intermediats rear {alto
£ 70 426 R BOLT, camshaft thrust plate {2) - listed with "Crankcass and Related Paris')
' 10 70 262 R1  BEARING, camshait rear (slsa listed with
5 35 GEO HA PLATE, camshaft thruat "Grankcase and Related Parts')
& 127 559 KEY. camahaft gear {Woodruff Mo, 90} 11 367 229 R1 CAMSHAFT

Y
/ . e AR T

- (%) - Used with Hydraulic Pump,

e

FRINTED tu UMITED STATES OF AMERICSA a o PRINTED IN WNITED STATES OF AMERICA
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ENGINE

-~

e L NNECTING RODS, SLEEVES AND PISTONS
201 to 43020

C-221

C-263 501 to 56635

':fc:' 'N';_'"':::: DESGRIPTION

1 389 747 R1 RING, piston barrel compredgion (top groove)
{2/32" ehrome thick wall) {6)

z 389 751 Ri RING, piston tapcr face compression (second
grocve) {3327 plain) (&)

3 388 365 R1 RING, pieton oil regulating (third groove)
(1/4" Perfloa) (&)

+ 367 649 RS2 RING 5ET, piston (replagement) (consints of
aix chrome compressioa rings, 8ix plain
compression and six wil regutating ringa) [

g 19 517 D [ING, piston pin tetainer (12)

[ Th okt R1 BIN, piston (standard)

{6) C-ZZ1 501 to M4TLT
(&) C=263 501 to 36027
& 278 271 R1 DIN, piston {standard)
{6) ©:-221 34718 Up
{6} C-263 36023 Up
70 015 R1 PLIN, piston (.005" uversize)
(&) ¢-221 341 to 34717
(6) C-263 501 to 36027
278 326 R1 DIN, piston [.00%" oversize)

(&) C-22) 34718 Up
{6) C-263 36028 Up

ey

P

9

REF.
N

L Ha MART
MUMBER

DESGRIFTIOH

COMNECTING RODS, SLEEVES AND PISTONS = ConTinuse

C-221 501 to 43020
Ca263 801 to 56635

9

9

9

2

3

9

9

tl

11

12
13

347 638 R&2

367 H3T R92

367 639 R92

371 091 R32

371 Q%2 R92

371 089 R92

371 090 R32

371 B29 R32

312082 R9&

371 833 R92

372 0B R%2Z

344912 Ri

367 408 R11
367 632 R11L

37h 666 Rl
376 668 Rl

367 631 Rl11l
367 &30 R91

37T 285 R9L

376 665 R9L

376 867 R91

372 443 RN

36T 406 R1Z

316 366 R1

367 640 B2 G VE w/FIGTON ant
st s e i (e 269) (gaselioe stAndard albit

- —-—71

SLEEVE, gvlinder (order sleeve agsembly
cylinger w/piston and rings) (6}

PISTON {order sleeve assembly cylindar with
piston and rings) {6}

SLELVE w/PISTON and RINGS ASSY, cylinder
(3G =221 {gasoline standard altitude) {&)

SLEEVE.W/PISTON and RINGS ASS

sylinder

EELIYE
SLEEVE SET, eylinder (cunsists of ni
SLEEVES w/PISTONS and RINGS, .
367 638 RY2) (UC~Z21) {gancline s
altitade) L
SLEEVE SET, cylindar {conzints of iz

SLEEVES w/PISTONS and RINGS,

367 640 R92) (UC-263) (gasolinn standard
altttude} ) ) Ll

SLEEVE w/PISTON and RINGS ASSY.
cylinder (UC=221} (L.F. ges and aetural

gza) (@) v

SLEEVE w/;PJSTON and RINGS ASSY, cylinder
(UC-263) (L.F. gas and oatural gas) {6)
SLEEVE SET. crankease {consista of six.
SLEEVES w/PISTONS and RINGS.
371 091 R9Z) (UG=221) {L. P, gas and
aatural gas)

SLEEVE SEY, crankcaas (consists of #ix
SLEEVE w/PISTONS and RINGS,
191 092 R92) (UC-263) [L.F. g&% and
natutzl gas)

SLEEVE SET, crankcase (coasists of aix )
SLEEVES w/PISTONS and RINGS, }
372 082 R92) {UC-2Z1) (gasokine-high
altitude)

L EEVES w/PISTONS and RINGS ASSY
{UJC-221) (gasoline -high altitude} (&)
SLEEVE SET, crankcase {conwiats of six
SLEEVES w/PISTONS and RINGS,
372 084 R9Z) (UC =263} {gasoline-high altitudd

SLEEVES w/PISTONS and RINGS ASSY,
cylinder (UC-263) {(gasoling-high alritude)} (6)
\

BUSHING,. piston pin {6}

EEARING, connecting rod {2 halves) {atd) (&)

BEEARING, connecting rod (2 halvea) {. 002"
undarsize) {6}

BEARING, cosatcting rod (2 halves) {. 010"
undersize) (6}

BEARIMNG, connecting rod {2 halves) {. 020"
underaize) (6}

BEARING, connacting rod (2 halves) {.030"
utideraiza) {6}
BEARING 5ET,
six B EARING,

connecting red (Consigta of
367 408 R11) {standard)

BLARING 58T,
six BEARING,
siza)

BEARING 5ET.
six BEARING.
iz}

BEARING S£T,
six BEARING,
wiza)

BEARING 5ET.
six BEARING,
=ize)

connecting rad (Coasists of
367 632 RIt) (. 002" under

conikcting rod (Consista of
376 666 R (. DEO" under~

donnecting rod (Consists of
376 668 R11) (. 0207 under-

coanwecting rod {Consists of
367 631 RI1) (. 030" under-

fOD witwe BOLTS, 316 346 R1 and
BUSHING, 364 913 R}, connecting ()
BOLT, comnegting rod (12)

FRINTED 1IN UNITEDS STATES OF AMERICA o

PRINTED IM WNITED STATEF 2F AMERITA
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1] ENGINE £ ENGINE
ner. Ehpiniad oEsERIFTION
. ! COMNECTING RODS, SLEEVES AND PISTONS EOMHMECTING RODS, SLEEVES AND PISTRNS — Courinutn
C-221 2302l Up G-221 43021 Up
C-263 56636 Up C-263 56036 Up
1 SLESVE, tylinder (order sleeve agrembly
aylindey w/piston and rings) (&}
l & FISTON (order slecve assembly cylindss
| w/Pigton and ringa) (6}
; \ 3 378 60| R94 SLEEVE w/PISTON and RING ASSY.
ll ] \T cylinder (UG-221} {gascline atapdard
l 7 altitude} (6} ‘ _
l l , 9 378 60¢ RS ~SLEEVE w/PISTON and BTN EARssY.
cylinder (UG -263) {gansoline standard
_ , altimde) (6), | 3 wSusding -
H 9 378 600 R94 SLEEVE SET, cylindar (Consista of six
alasves w/PISTONS sndi RG] T,
378 601 R93) (UC-221) [ganoline standard
altimadsy T R
9 478 603 R96  SLEEVE SET, cylindsy (ganaiats of six
sleeves w/PISTONS and HINGS,
378 604 R94) (UC-263) {gasoline nta:z.d.a;d
&}.ﬂ-t\JﬂE}.-_ " ..,,_:W. i
9 380 647 RS4 SLEEVE w (PISTON and RING ASSY, cylinder
(UG~221) {L. P. gaf. naturgl gas, and
ganoline high altitude) &), .
? 180 619 R95  SLEEVE w/PISTON and RING ASSY, cylinder
ANCTER3) (L. P gad, natural gas and gas-
oline-high altitude) (&)
g 380 636 R94  SLEELVE SET, craskease {consists of six
SLEEVES w/PIETONS and RINGE.
- 380 647 R94) (UC-221) (L. P. gas, natural
g ) gas and Ea:n]_ine-high alzitude)
i : - 9 380 448 95 SLEEVE SET. crapkcase (consints of six
! b A SLEEVES, w/BISTONS and RINGS,
= 340 649 R95) (UG-263) (L. P, gas, naturat
]3_._ gad and gaseline-high altitude)
10 344 913 Rl BUSHING, piston pin (6)
1t 367 408 K11 BEARING, coanecting rod (2 halves) {stand-
— ard) {6}
. 1. M, PART
111 °
Ho. NUneER cRerTieM L LI 367 632 R1l BEARING, connecting rod (2 halves) (002"
underasize) {6)
t 289 747 Ri RING, piston barrel compression (fop groove)
|3/32" chrowme thick wail) {6} it 376 666 R'1  BEARING. connecting rod (2 halves) {.ore
undersize) (&)
2 389 751 Rl RING, pistoa taper face gompression (second .
sroave) (3/32" plain} (&) 11 396 6B R11 EBEARING, connscting rod{ halvaa} {, 020"
undersiza) {(6) s e A
3 288 355 Rl RING, piston oil regulating {thigd groove}
{1/4" parilon) (&) 11 367 631 R11  BEARING. conaccting zod (2 halves) (-030"
L underaize} {6} .
} 4 367 L40 ROZ  RING SET. piston {replacement) (connists af . 3
gix Chromé compredsjon rizgs, six plaio 1 147 530 R91 BEARING SET, connactingzed:(Consinta of
compression and six oil regulating rings) six BEARING, 367 408 R11) (atandard)
11 377 2856 R91 RBEARING SET. conneqting rod (Consiats of
5 19 517 D RING, pigton pin retainer (12 Bix B‘EARING. 367 632 R1ID) (. 002" upder-
Y1
& 70 014 R} PIN, piston (standard} l 376 665 R REARING SET . a(C :
b 221 1 i R. EY. coaneching oo onfiats o
((63 Cc.zes 5?&5?:.35"&.’&31 six BEARING, 376 666 R11) (, 010" unde=-
ize)
3} 2784 271 R1 DIN, mston (etandard) . .
(6) C-221 34718 up i 376 467 R91 BEARING SET, counccting rod {Congigis of
(&) C-263 36028 up fix BEARING, 376 668 R1 i} (. 020 wnder-
wige)
[ 70 015 RY PIN, picton {.005" oversiza) .
{6) C-221 501 to 34717 11 372 443 R91 BEARING SET. connecting rod (Gonsiats of
{8) G-263 501 to 36027 aix BEARING, 367 631 R11){.030" undereizé
[ 278 326 R1 PIN, piston (, 005" ovarsize) 12 367 406 BZ1 ROD w/two BOLTS, 316 366 Ri and BUSHING
(&) C-221 34718 up 364 013 R, conbecting (&)
13 316 366 R1 BOLT. comesting rod (12)

{6) C-263 36028 up

rRIATER 1IN UHITRS ETATES aF AMERICA -«
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CRANKCASE AND RELATED PARTS = Countidup

i
i

-3

YL TN - T -]

11
1z

15
16

70 129 R1

167 512 R9S

70 128 E1
312 081 R9E

358 986 R9L

387 347 R91

312 052 R1

368 985 RZ

378 102 RI

103 647
367 B13 R1

371 699 R2
376 353 R1

304 440 RE

367 225 R1

368 429 RIL
375 612 RO}

563 981 Rl
369 442 R1

PLAIG, core haole (2)

CRANKCASE ASSEMBLY
{Compoasd of -
1 ADAPTER
10 BOLT

1 BEARING

1 REARING

1 BEARING
BEARING
CAFP
CAP
CAP
CAP
COCK
CRAMKGASE
DOWEL 371 699 H2
bty L&) 285
BL UG 126 045
PLUG 70 128 R1
PLUG 70 129 R1
PLUG 444 852
RING 371 318 R1
TUBE 378 102 Rl
WASHER £ 516 H )

367 B13 R1
70 133 R1

70 259 R2
70 260 Rl
70 261 RZ
70 262 R}

-
e —

[ ]
it

=y
—

103 647

L)
O A BRI

-

BLUG, core hole {&)

GAUGE, oil level {for magneto ignition) (#)
CeZ&l 6§01 ro 43020
C-263 501 to 56635

GAUGE, ail level {for distributar lgnition}
C-221 501 to 43020
c-263 501 to 56635

GAUGE, oil tewel (for digtributor jgnition)
C-221 43021 Up
&-263 56636 Up

TUBE, oil filier (for magneto igaition) (#)
c-z21 501 to 43020
C-263 501 to 58435

TUBE, oil fillar (for distributer ignition)
C-221 601 to 43020
C-263 6O1 to 56635

TUBE, oil {illar (for distributer ignition}
C.221 43021 Up
C-263 56636 Up

COCK, L/4" drain (tyee C)
ADAPTER, distributor mounting
NOT USED

DOWEL, engine rear suppoert (2)
DOWEL, engine rear suppurt {. 030" aversizs)

{2}

HOUSING, fywheel (part of Attachment
314 441 R91)

SCREW, 1/2 % 1-1/4" hax-hd. cap (?)
WASHER, 1/2" lock {6}

SEAL, =ngine pear suppart dust
{part of Attachment, 318 431 R%1)
1/2" WUT {4)
/16 x 5/8" hex=hd. cap SCREW {2)
1/2 x 2-i/4" hex-hd cap SGREW (4}
11432 11/16" % . GE3" WASHER (2)

PIPE, breather

SE:RE-W w{WASHER, 1/4x 1/2" sltard-hd
2]

GASKET. breather pipe

ELEMENT, breather pipe {used with
COVER, 69 734 R11)

FRINTED [H UNITER STATES ofFf AMERISA a

CRANKGASE AND RELATED PARTS — ConTiMUED

14

| ¥

18

19
2]

21

22

23

24
25

b

F-r

28

315 849 Rl

376 612 R91

315 970 R9L

36% 982 RI
393 180 R?1

310 665 R1

58 516 H
70 133 Rt

14} 285

318 441 R91

10 269 R

70 260 RI

70 261 Ré&

70 262 R1

356 243 R1

46923 D

371 69% R2

126 045
ddd 852

444 353

a4t 354

ELEMENT, breather pipe (wsed with
COVER, 315 970 R91) {2}

SCREW w/WASHER, 1/4 x 1/2%, slt-rd-hd
mach {1&)

COVER, w/two ELEMENT, 315 849 R14
valve push rod [will work for 69 734 R1Y)

GASKET, valve push rod cover

SEAl, crankshaft rear oil

PLUG, rear bearing cap (will work for =
1733 1) (&} I R

CAP, crukaﬁllaft rear bear; fupnished
saparately} (“dﬂ-f }3&‘ ’ﬁﬁ‘

CAP, crankehaft intermedin 1
{not furrizhed peparately)-(orda:
Assermnbly) | h:, i

Ty

WASHER, bearing cap boltﬂ_ o
BOLT. cramkshaft bearine ¢ap/(10Y
. ) . ’5
AP, crankshaft intermadinte-frivit-
bearing (not furnighed separately) (order

Crankgane Assembly)

CAP, crankghatt front bearing (et furaished
separately} {order Cranksase Ansembly}

PIN, 1/2 x 1-1/4" dowel, crankcage front
plate and cover {&)
ATTACHMEMT. flywheel housing {sea NOTES

1 and 3)
{Conalsts of -
2 DOWEL 371 699 B2
1 HOUSLNG 304 440 R
I SEAL 367 225 Ri )

BEARIMNG, camshaft front (will wark for
367 514 R1) illugtrated with “Camashaft and
Related Parta'}

BEARING, camshaft intermediate front
(illuptrated with ncamshaft and Related
m=arts')

BEARING, camshaft intermediate rear
(illustrated with "Camabaft and Helated Parts"}

BEARING, camshaft rear (illustrated with
#Camghaft and Related Parte™

COVER, fuel pump pad (%}

DOWEL, engins rear uuplgort (1/2v dla) {pact
of Attachment, 318 441 R9L) (whena 7/16%
dowel is required order 371 69% R2) (2)

DOWEL, engine rear support 7/16" (part of
ATTAGHMENT, 318 841 RILM{Z) .
1/2 % 2=1/4" hex-kd ¢ap SCREW (4)
1@ NUT (4) et

PIPE, 3/8" aqesoc (2) T

PLUG, 1/8% hex-goc-hd Cl (crankcage drain)
{optional with 444 353 and 444 854)

PLUG, 1/8'" hex-soe=hd Ml (crankéage drain)
(optional with 444 852 and L44 854}

£LUG, 1/8" hex-soc-hd sit (crankcane drain)
(optiona) with 4d¢ 852 and 444 853)

4 - Also Listed Under "Elagtric Wiziagh
[or Magneto Ignition.

® - UUsed with hydraulic pump-

§ « Mot Furnished Separately

NOTE | - Factory Application « Qrder On
Machina Order Form.

NOTE 3 - Fisld Application = Ordeyr Through
Regular Service Parts Channala.

FRINTED |M UHITES ATATES OF AMIRIGCA
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' A CRANWCASE FRONT COVER AND IDEER SEAR

M

1PA-SZ14TA

':":t' ';":r':::: OESCRIFTION
; 1 172 499 R11 COVER w/POQINTER, 367 572 R arankaase
iroot {owt ¥
. 1/2 % 3" hex=hd cap SCREW (&)
;‘\ 1/2" luek WASHER (&)
1 312 505 RZl COVER w/POINTER, 367 572 Rl crankgase
L front {*)
14081 RI BOLE, 1/2 = 5-1/8" (&)
. 1/2MF MUT (3}
i i/2 % 1-1/4" hex-hd cap SCREW
| 1/2% Jack WASHER
' 3 367 872 R1  POINTER, timing
3 357 672 R91 OQIL SEAL, crankshaft (used w/DAMPER,
iva 203 R2)
3 317 549 R91 OIL SEAL, etankahaft {used w/PULLETY,
371 574 RZ or DAMPER, 338 952 R91)
; ! 4 367 580 R11 SHAFT w/PIN, 141 150, idlev gear
' 141 150 PIM, 3/16x 7/16" dowal
i 1/2x &-1/4" hex-hd. car SCREW
! 1/2" lack WASHEER
' |4 367 578 R1 BUSHING, idler gear
|
] 367 377 R11 GREAR w/BUSHING., 367 578 R, idlar
7 312 506 R1 GASKET, crankease froat cover (¥)
X i 167 574 Rl GASKET, crapkcase {ront cover (oot ¥)
i ‘I ] ilé 158 R1] PLATE, crankease froat (#)
2 367 524 R1 FLATE, crankcasg front (not ¥)

3/8x 1/8" hex-hd. cap SCREW (&)
3/8" lock WASHER (6)

? ' 316 156 R1 GASKET, crankcase front plate (*)
T 367 370 RI GASKET, crankcase front plate {not ¥)

R

278 269 R1 COVEER., governoar pear (%)
5116 x 5/ 5" hex-hd cap ECREW [5)
5/ 16" lock WASHER (5)

278 270 Rl GASKET, governor gear cover (¥)

3 ' (%) - Used with Hydraulic Pump.

(

FRINTED N Uk |TRE STATES OF AMERICA
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CRANKSHAFT, FLYWHEEL, BEARIMNGS, STUB SHAFT AN CRANKSHAFT. FLYWHEEL, BEARINGS, STUB SHAFT AND ¥
STARTING CRANK STARTING CRAMNK — ConTimuke t :
b

mel.
HEL

1.H. FART

HuUMEER LESCRIFTIGH

1

9 409 (049

BOLT, flywheel to cranlkshaft {Used with
ATTACHMEMNTS, 305 18% BOL, 212 571 R91
and 308 190 R9L) (&)

19 466 R1

BOLT, flywhesl to craokebaft (Used with
flywheel ATTACHMENT, 312 729 RAl)

3172 568 RI  GEAR, flywheel zing (159T)

FLYWHEEL w/GEAR, 372 568 Rl [Used with
flywheel ATTACHMENT, 312 571 R9L)

FLYWHEEL w/GEAR, 372 568 R1 {Used with
flywheel ATTACHEMENT. 312 129 RI1)

FLYWHEEL w/GEAR. 372 568 R1 (Used with
flywhesl ATTACHMENT, 318 051 R91}

312 563 R1L
312 728 RIL
318 063 B9
FLYWHEEL w/GEAR, 372 568 Rl (Used with
flywheaal ATTACHMENT, 305 189 R91}

FLYWHEEL w/GEAR, 372 563 R1 {Umed with
ATTACHMERNT, 305 190 RIL)

372 567 R91
372 569 R91

367 268 R91 CRANKSHAFT ASSY (standard} (UG-2£1)
, C-2Z1 501 te 35093
{Compoauad &f -
1 BEARING SET 367 630 Rl
1 BEARING 5ET 367 275 R91
£ 1 CRANKSHAFT
I FIN 8Z 970 R1 }
CRAMNKSHAFT ASSY {standard) (Uc-221}
Cw221 35094 up
(Compwaed of -
} BEARING SET 347 630 R21
1 BEARING 5ET 382 357 R91L
§1 CRANKSHAFT
1 PIN

382 355 RY1

22970 R1 )

CRANKSHAFT ASSY (standard) [(UC-263)
C-Z63 501 to 36693
{Composed of -

3p7 269 RO

1 BEARING SET 347 630 R9)
1 BEARING SET 382 357 R9!
§1 CRANKSMAFT
1 PIN 82 9T AL }
ERINTES 14 UHITER STATES GF AMERIGA a
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':g.' S avrd CRESRIFTION
4 182 356 B9t CRANKSHAFT ASSY {atandard) (UL-263)
G-263 36694 Up
{Composed of -
i BEARING SET 367 630 R%9t
1 REARING SET 382 357 R91
§1 CRANKSHAFT
1 PIN g2 970 R1 )
4 167 270 R92 DACKAGE, crankshaft w/BEARINGS, field
service (renewal) (undarsize) (uc-221)
(Coasists of six gonnedlibg rod B EARINGS,
four crankshaft BEARINGS, CRANKSHAFT
and PIN, 82 970 R1)
4 367 271 B92 PACKAGE, crankshait wiBEARINGS, field
geyvice {runewal) (undeydize) (U =263}
(Conaiats of 9ix connacting rad B EARINGS,
four crankshait BEARINGS, CRANKSHAFT
and PIN. B2 973 R1} s
E 157 272 R1 GEAR, crankshalt
[} 7! 763 R2 SLIMGER, cranksbaft oil
g ke
T 371 574 R2 BFULLEY, fan drive (will work for 368 %11 R1)
(UG-221)
7 338 952 R3! DAMPER (standard o2 Uo-263) (Furnished
ag required for the UC-221, in place of
PULLEY. 371 574 R2)
& 70 169 R WASHER, atarting crank nut
9 3% 667 H WUT. crankshait
10 271 705 R91 CRANK w/PIN, 15 204 D, starting
i1 15 204 2 FIM, startiag crank
12 117 984 KEY, 5/16x 1-3/8" {Woodruff No. 23}
(darnper and pulley)
12 103 462 KEY, 3/16 % 1" (Woodruff No. 13) {crank-

shaft gear}

EAIRTED |H WHITES STATEE &F AMEINICA
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i ENGINE N ENGINE

CRAMKSHAFT, FLYWHEEL, BEARINGS, STUB SHAFT AND
STARTING CRANK = Conrinues

CRAMKEHAFT, FILYWEHHL, BEARINGS, STUB SHAFT AND
STARTING CRANK — CanTinues

14 347 2764 B9l BEARING, erankshaft front (2 halves) [atand- 19 382 358 R91 B EARING SET, cranlkshatt (. U30" undersize)
ard) G-221 35094 Up
14 367 300 K91 BEARING, craskahaft front (2 halves) {. 002" C-263 36694 Up
undezsize) :
312 Y29 R91 ATTACHMENT, flywheel {for use with light
14 376 670 R91 B EARING, crankshafe front (Z halvea) (. Q10" duty power take=off ATTACHMENTS,
undersize)} 273 020 R91 and 273 021 R%1 and with B
14 376 683 B9l BEARING, crankshafc front {Z halves) (. 020" gingle plate overcenter drive ridg type elutch
yndarsize) {Rackiord aor Twip-Disg} (WC-221) (sese "
. , NOTES 1 and 3) (Conaists of dix BOLT,
14 367 288 Rl BEARING, crackshaft fromt (2 balves) o % 409 049 and one FLYWHEEL.
{. 030 undarsize) T . 305 189 R91 ATTACHMENT, flywhesl {form
duty power take-off ATTACHMENTS, ‘
[ L] 347 2719 B9l BEARING. crapkahaft interpaediate front 273 017 R9) and 273 018 R91 and wath 100" .
(Z halves) (stapdard) . oo o - mingle plate ovefeonter driv F "
15 367 303 R9! DEARING, .cmu;kihaﬂ intermadiate froat clutek {Rockford or Twin-Diae
(2 halves} (. 002" updergize) . o e (#es NOTES 1 and 3} (Conalste
15 376 671 89l BEARING, crankshait intermediate froat - . . » BOLT, 19 466 R1 and ons FL
{2 halves) (. 010" undsraize) CL e i .32 BT ROYYS L
15 374 666 RI1  BEARING. crankeshaft intermediate front : A S ' :
(2 halver) (. 020" undersize) : 318 051 B9l ATTACHMENT, fywheel (for use with Funk
15 347 201 B9l BEARING, crankshaft iotermediate {ront " Model TRC-DY6A~TY Torque Convertar)
{2 halves) (. 030" underaize) {aas NOTES 1 and 3)
. R - {Conpiste af - oo s
16 3147 282 R91 BEARING, arapkehaft jptarmediate rear 1+ | BUSHING. 318-04%RI -
{standard} (2 halves) 1. SPACER 312.562.R1
C-2£zi 501 to 35093 8. SPACER 318 050 R
C=263 501 to 36693 1 FLYWHEEL 318 05%R9I )
16 332 267 R91 BEARING, craskahaft intermediate rear 312 571 R91  ATTACHMENT. flywhesl [for usg with 12"
(standard) {2 haives) alutch and controls ATTACHMENT,
C-221 25094 Up 312 837 R91 and sransnission ATTAGH-
C-z63 36694 Up MENT, 312 838 B9l or 31 839 BR91)
14 367 306 R91  BEARING, crankshaft intermediate {sea NOTEE 1 and 3} .
{, 002" undersize) (2 halves) (Conaigte of aix BOLT, 19 466 R1, oae
GC-2Z1 501 to 35093 FLYWHEEL, 312 563 R91 and sne
C-263 501 to 36493 SPACER, 312 562 RZ)
16 337 273 k9] SREARING, crankshafr intermegiate
(.00Z" wodersize) {2 balves) 305 190 R91 ATTACHMENT. flywheel {for use with
c-221 35094 Up L1-1/2" single plate overcenter drive ring
G-263 36694 Up typs clutch (Reckford or Twin-Dleg)
14 332 276 R91 DBEARING, cranitghaft intermediate rear (UC =263} (sre NOTES 1 and 3) {Coaslets of
{2 halves) (. 010" underaize) six BOLTS, 1% 464 R1 and ons FLYWHEEL,
16 312 279 R91 BEARING. erapkshaft intermediate rear 37 569 RY1)
(2 halves) (. Q20" unde reize)
16 347 204 R9L  BEARING, crankshaft intermadiate {2 halves} 318 049 E1 BUSHING, torque converter pilot (use with
(. 030" underaize} ATTACHMENT, 318 051 R¥1)
Ga221 501 to 35093
Ca263 501 to 36693 312 562 R2 SPACER, cranking motor (wsed with
14 332 270 R91 DB EARING, crankshafs intermediate (2 halves) ATTACHMENTS, 318 051 R31 and
(-030" yndergize) 312 571 R91)
C-221 35094 Up 3/8 x 2" hex=bd ¢cap SCREW (3)
G263 36694 Up 1/8" lock WASHER (3) [
1* 367 285 R91 BEARING, craskshait rear (Z halves) 3518050 RI  GPACER, mounting strap (wsediwith:™™.
{standard) ATTACHMENT, 318 051 ROIF(SF~ "
17 357 309 R9t BEARING, crapkshaft rear (2 halves}
(. 002" undernizs)
17 376 679 R91 PBEARING, crankshaft rear {2 halves) —
010" undersize - 1. . mART oERERIFTIGHN i ot
1T 376 692 RO B(E:AF.ING. cra.nka’haft reat {2 haives) i HumMaen EanRIrTI® oy R e
{. 920" undersize)
17 367 297 R91 BEARING. apankshaft rear {2 halvea) DIRECT CONNECTED STUR SHAFT ATTACHMENT
{. 030" undergize) . : - :
18 82 970 Rl PIN, {lywheel to crankshaft dowel
305 698 R91  ATTACHMENT, stub shaft (direct connacted)
19 367 215 RO1 BEARING SET. crankshait (see HOTES 1 and 3)
C-221 BOT to 35093
) C-263 501 to 36693 20 }3 308D KEY, belt pullay
19 382 367 R91 BEARING 5ET. erapkehaft 21 305 699 K91 SHAFT w/DOWEL, 305700 Rl, stub
C-221 35094 Up 18 646 R1 BOLT. 7/16NF x 2-1/4" (type AA hex
G-263 16694 Up f.ock) (6)
19 332 359 R31 BEARING SET, crankghaft (.002" undersise) 2z 305 700 R} DOWEL, stub shaft H
19 382 360 R91  BEARING SET, craakshaft (010" undersizs) §
1% 382 361 K9] DEARING 8ET, crankebaft {, 020" undersize) NOTE | - Factory Ag)puca.ticn a Qrdar On :
19 372 444 B91 BEARING SET. crapkahaft {.030" undergize) Machina Order Form.
C.221 501 tw 35093 NOTE 3 - Figld Applicatios - Qrder Thraough
C-Z63 501 to 36693 Ragular Service Farts Channais.
PRINTER N UNITER ATATED OF AMERITA o o PRINTER M UHITER STATES oFf AMERIGA

(REV. HE, & Ty




MNOU=27 268681

r

.

e e

16: 46 SSeL

al o

Ki ENGINE

658 852 S86S

T

i ENGINE

CYLINDER HEAD AND RELATED PARTS

F.19-26

CYLINDER HEAD AMD RELATEDR PARTS — Conrinuts

IPA-6T108A

ner. L H. BART OEBCRIFTION

i H. FART

3

DEACRIFTION

HE HUMBER HuMDE R
1 168 144 BRI BOLT, valve cover {3} 8 373 423 R2| HEAD ASEY. cylinder
C-221 501 to 43020
Z 370 208 R1 | STIFFEMER, velve cover (3} . C-263 501 to 56635
3 1hd 470 R1 GROMMET, valwe cover {1} (Composed of -
§1 HEAD
4 378 617 R91 COVER w/PLUG, 103 866 valve 12 SGUIDE 237 248 R]
103 R&& PLUSG, 1/4" sq=hd pips 1 PLUG 70 128 RL
e ] BLUS lib 045
5 169 983 Kl GASKET. valve cover l PLUG 103 &74
SEAT 126 373 RI1 }
& &9 500 Rl DOWEL, valve laver shaft intermediste 5§ 16 x 1/2" hex-hd cap GCREW-{2)..
Mao. 2. Mo, 4 and No. & hrackes (3} .
2 382 098 R92 HEAD w/VALVE A55Y, gylinder
7 70 128 R1 PLUG, core hole Ce221 43021 up
C-i63 B6G36 up
B 372 6ib R34 HEAD ASSY, cylinder {will work for {Composed of «~
367 189 RN 12 SEAL 266 B34 R1
C-22l 501 te 43020 1 HEaAD w/
C-Z63 501 to 56635 GUIDES 383 665 R92
{Composed of - 24 KEY 41 339 D
| HEAD 373 423 R2Z1 ] PLUG 70 128 RE
24 KEY 41 339 D & BRETAINEDR 151 67 R3
f RETAINER 151 167 R3 & ROTOCOIL 375 604 R91
[ ROTO.COIL 375 b04 R91 12 5FRING 367 192 R1
12 SEAL 866 B34 R1 [} VALVE 234 274 R1
12 SPRING 367 192 R &  YaLVE 372 699 R2 )
& VALVE 234 275 BRI '
[} YALVE 372 699 R2 ) 5 - Not Furnished Separatuly
FRINTED 19 UMITED BTATES OF &MRNIEA a FRINTED M UHITRE dTATES OF AMERICA
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K ENGINE KA ENGINE :
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£YLINDER HEAD AND RELATED PARTS — ConrinuveD

EYLINDER HEAD AND RELATED PARTS = Conminuso

B 383 AGS R92 HEAD w/GUIDES AS8Y, cylindey 13 367 190 R BOLT, eylinder head {loag) (7)
©-221 43021 Up
C-263 56636 Up 444 752 PLUG, 3/8" sgq-aec pipe
[Composed of -
£1 HEAD 44 66d PLUG, 1/2" sq-80¢ pipe
12 GUIDE 237 248 R1
1 PLUG 70 128 Rl 111 024 R1 SEAL. intake vaive stemn (used with VALVE,
6 SEAT 126 373 Rl ) 127 201 R1} (6)
5/16 % L/2" hex-hd cap SCREW (2)
9 75 524 R3 TAPPET, valve (12)
10 164 436 B9l ROD, valve push (12}
1l 164 418 R2 GASKET, eylinder head
12 234 275 R1 VALVE, intake {(together with 866 B34 R1
will wark for 127 201 R1)
(&) G-221 501 Lo 43020
(&) C=263 501 to 56635
12 234 276 R1 VALYE, tatake
(&) C-221 43021 Up
(6} Ca263 56636 Up
13 237 24B R1 GUIDE, intake valve stern (6)
14 367 192 Ri SPRING, valve {12)
15 15t 167 R3 RETAINER, valve spring {6}
16 B66 B34 K1 SEAL, valve stem (1Z)
1t 21 335 D KEY, valve gpring retainer (24}
18 . 367 191 R1 VALVE, exhaust {gascline} (8)
18 372 699 R3 VALVE, exhaust (Stellite faced) (L. P. gag)
{see NOTE) (6)
19 126 373 R1 SEAT, axhaust valve (&)
19 126 231 R1 SEAT, sxhaust valve (015" overaize) (&)
19 83 488 R2 SEAT, exhauat valve (. 030" aversiza) {E}
20 237 248 R1 GUIDE, oxhaust valve stem {&}
21 378 604 R91 ROTOCOIL, exhaust valve {pasolinse) (&)
21 76 950 R2 RETAIMER, valve apring (L.F. gas and
patural gad) (&)
22 109 544 Rl FPLUG, rocker arm (2}
23 ik 422 R1 BRAGKET, valve lever shaft front and rear{d
24 164432 R91 LEVER w/SCREW, 16 067 DA and NUT, )
133 093 R1, valve (12)
25 133 093 R1 NUT, valve lever adjusting screw {i2}
26 |6 067 DA SCREW, valve lever adjusting (12)
27 35 619 H SPRING, valve lever (&) N
28 76 953 R3  SHAFT, valve lever (2) T
17 244 Rt Fit, 5/16 x 1-1/4" roll (sptional with
19 790 R1) (2)
19 790 RL FIN, &/1a x 1-1/4" roll {optional with
17 244 R1} (2)
29 164 423 R11 BRACKEY w/DOWEL, 69 500 RI, valve
lover shaft intermediate No, 2, Ne. 4 and
Na, 6 (3}
30 £8 616 H WASHER, cylinder head bolt (15)
al 69 722 R1 BOLT, cylinder head (short) (8) .
§ - Not Furaished Separately.
3z 164 425 R1 BRACKET, valve levar shaft, intermediate NOTE: Also Available For Sarvice On
Na. % and No. 5§ (2) Gasoline Eagines If Dagired.
FRINTED IN UMITED STATER OF AMERICA 2 FRENTED 1IN W TED ATATEE GF AMIRICA
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ENGINE

F.21-26

s

INTAKE AND EXHALIST MANIFOLDS

|
|
t

thA-S214d A

AEF.
Mo,

I, H. FART
MU R

OESCRIFTION

nEw, b H AR
L1 HUMEER

OERCRIFTION

t 3 762 R1

‘ 2 368 550 R1t

3 85 BGR R1
£ 98 573 HA

GASKET, intake and exhavst manifold

MANIFOLD w/PLUG. 103 37, exhgust
3/16 x 1/2&" taper groove PIN
3/8 % 3" hex-hd. cap SCREW (4)
3/8 % 1=1/4" hax-hd, cap SCREW (&)
3/8 x 1=1/2" hex-hd. cap SCREW (2)
13/32x 7/8" % 7 ga. WASHER (8)

CASKET, iatake 10 exhaust maniisld
FILGYT, intake manifold

(2} G-Z21 S01 to 430&0
(2} C-263 501 to Bo&AIS

{NTAKE AND EXHALIST MANIFOLDS — Convinuen

4

I I

9

19

1%
10

11
12

13

14

15

138 732 R1

g5 700 R1
6% 443 R1

B2 95% Rl
a5 699 Rl
.:H,ﬂ 445 R9I1

367 261 RI11

277 016 R1

12 215 D
BT 714 D

B2 958 R2

141 159

371 098 R1

L Q99T RIL

W5 671

445 864
107 al7

DILOT, intaks manifold
(2} C-221 43021 Up
{2) ©-263 34636 Up

VALVE, manifeld heat control
BUSHING, manifold beat control (2)
SHAFT, manifold heat coatrol valve
WEIGHT, manifold haat controt

MAMIFOLD ASSEMBLY, intake (%) 0!
G-221 501 to 43020

{Compagad of - o
- &' BUSHING 69 443 BRI
T PLING 445 671
FIN 141 159
SHAFT B2 959 Ri
SERING 82 958 RZ
STUD 57 714 D" .
VALVE 85 700 RI
WEIGHT 85 699 Rl )

MANIFOLD ASSEMBLY, intake {aot )
(Composed of -

2 BUOSHING 69 443 R1
PLUG 445 671
FIN 14t 159
SHAFT 82 959 R1
SPRING B2 958 R2
ETUD 57 7114 D
VALVE 85700 R1
WEIGHT 85 699 R1 )

e e e

— P

STUD. carburetor (liquefied petrolewm gan)
{patural gas) (combination natural gas and

gagoline} (2}

STUD, carburatar {2)

ot

'C-263 301 te 56635 -

STUD, c¢carbutetor {part of carburetor adapter

attachioent) 312 057 RI1) (2)
SPRING, therimosiat heat control valve

BIN, 3/16 x 1" dowsl

PIPE, exhaust {2" standard black steel pipe

13" long obtain locally)

COVER, exbhaust manifold {L.P. gas} {aaturak

pad) {combinatiop natural gas and gasoeline)

3/8" NUT (4} :
3/Bx 3-1/B" hex-hd. cap SCREW {4}

MAMIFOLD w/PLUG, intake (L.P. gas)
{eombination natural gas and gadoline}

PLUG, 1/8" 5q-hd G.L. PIPE (optionai with

a45 BE4)

PLUG, 1/8% sq-hd. (optional with 445 &71)

PLUG, exhaust manifeld drain hole

{*) - For Use With Heavy Duly Magneto,

NOTE 1 - Factory Application - Grder On

Machin= Order Form.

NQTE 3 - Fisid App“ca.tinn = Order Through

Regular Service farts Channeis.

PRINTED (M UNITER STATRE QF AMERITA

(v, MO, 3 —ET)
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ENGINE

‘ J GOVERMOR AND RELATED PARTS
{L.H.) {for use with distributer igmition)

-

GOVERNOR AND RELATED PARTS — Cenvrinvuep
(I.H.) {{or use with distributor ignition)

i iy ety BESERIFTION i il BESCRIFTION
|
1 A&B 335 R1 ROD, governor to carbureter & 167 660 R1 ADJUSTER, governor spring
L/lex T/16" cotter PIN L {2NF jam NUT
221 501 to 18022
. 263 801 to 77319 7 367 740 R1 RETAINER, gevernor spring
Y 1 306 013 Ri ROD, goveraor to carburstor 8 172 709 R2 SPRING, governor (2400 RFM when used
1/4" NUT (3} w/GOVERNOR AS5Y, 37 708 R43 or.
1/4" lock WASHER (2} 376 589 R92) (1300 to 1800 RFM when usded
221 48023 Up wiGOVERNDOR ASSY, 612 320 &91)
263 77320 Up
& 367 739 B2 SPRING, governor (2000 to ZZ00 REPM)
{furnished as part of ATTACHMENT,
2 LO4 036 FORK, govermor to carburetor rod 612 321 ©91)
1/4" NUT
221 GOL ta 48022
263 501 to 77319 9 367 666 R12 LEVER, w/ROCKSHAFT
F 276 835 R91  JOINT, L/4" ball 10 361 123 R91 OIL SEAL, goverpor rockehaft
1{4" WASHER
221 48023 Up 11 369 593 R1 BEARING, governor
. 263 77320 Up
. ‘ i i2 369 594 Bl  EBEARING, governor (2)
: : 1 3 2IM. 1/4 x 51/64" rod end (governoy to I3 172 530 PLUG, 11/16% type No. | expaosica
o carburetor rod lork)
. 1716 % T/ LE" cotter PIN 14 376 550 R11  HOUSING ASSY, governor (used w/GOVERNOR
. ) 221 501 eo 48022 ASSY, 376 B3 R9Z
i ' 263 501 ta 77319 (Composed af =
P : BEARING 369 594 Rl
Y 4 IRT 659 R1 ROD, governor spring retainer 1 BEARING 369 593 Hi
P L/4NF NUT §1 HOUSING
SRR 1 PLUG 172 530
5 3e7 T42 RI ERACKET, governor apring 1 OIL SmAL 361 123 R9YL)
/16 x 1" hex-hd cap SCREW (2}
i -, 514" lock WASHER (2) § - Not Furnished Separately.
o PRINTED [N UNITED $TATES OF AMERIGA ¥ PRINTED i UMITES FTATES OF AMERICA

(mEw, MO, 3 7Y
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':!BO'.. I;::'.':;:z ODEBSRIPTION ) i‘:« Ih'lj'n:::“; CERCRIFTION

GOVERNOR AND RELATED PARTS o ConTinuld
{1.H.) (for use with distributor igaition)

14 3147 651 R&1  HOUSING AS3Y, governor (used w/GOVERNOR
ASBY., 372 708 R33)
(Composad of -
BEARING 369 394 R1
I  BEARING 369 533 RI1
f1 HOUSING
1 PLUG 172 530
1  OIL SEAL 3&1 123 R91)

3/8 = 1-1/2" hex-hd cap SCREW (3)
378" lock WASHER (3)
L/4ANF % E-1/2" slt-rd-hd mach SCREW

1 /4NF jam NUT

ts 367 669 R1
1& 367 653 Ri
17 368 958 R1

GASKET, goveract housing
FORK, goverpor thrust
SCREW, governor thrust fork sat

GOVERMOR AND RELATED PARTS - Conminwes
(I, H.) {for use with distributor igaition)

18 4% 481 D BALL BEARING, governor thrust
Ca-22F 501 to 19944
G263 501 to I308Q
18 374 794 R91 BALL BEARING, govermor thrust
c-221 19945 to 39301
C-263 19081 to 53276
18 393 405 R1 BALL BEARING, goveragy thrust
G-2E] 39302 Up
C.263 53277 Up
19 251 450 R1 RING, governor sleeve a:o;;
Gr221 501 to 39301
C-263 501 te 53276
20 3467 141 Rl WEIGHT, gevernar {Z)
17 083 R1 Pind, 1/4 x 3/8" Esza roll (2)
F3) 367 &658 R2 SELEEVE, gevernor thrast
Cu221 501 to 39301
C-263 501 te 93276
21 387 B78 R1 SLEEVE, governor thrust
C-2&l 39302 Up
-263 53277 Up
ze 369 477 RL RING, snap
23 367 726 R1 CARRIER, governor weight
24 281 907 G1 RING, governor shaft bearing snap
25 ST 662 BALL BEARING. governoy shait
26k 367 &ak Rl RETAIMER. governoer hearing
7 367 §65 R1 EHAFT. governor
28 462 560 KEY, governor gear (Woodruii No. Z11}
9 367 Gbid R GEAR, goveroor
7716" tock NUT (Type LLJI)
10 368 939 R93 GEAR w/WEIGHT ASSY, governor (Part of
GOVERNOR AS5Y, 372 708 R93 and
376 589 R92}
30 378 128 R92 GEAR w/WEIGHT ASSY. governor (Fast of
GOVERNOR AS5Y. 612 320 C91)
k) 1?4 195 K1 SPRING, bumpe:
3z 468 H BODY, elbow {Usgd on Gasolioe sngines
equipped w/Hydraulic Pump
172 708 R93 GOVERNOR ASSY {order 376 589 RIZ)

{2400 RPM) (Units net equippad w{Hydeanlic

Fump)
221 50 to 48022

263 50! o 77519
{Composed of -

1 BEARING 393 405 RI
1 FORK 36T 683 R1
i GEAR
wiWEIGHT 368 939 R93
1 HOUSLNG 167 651 R2Z)
1 LEVER 367 6536 Ri2
1 SCREW 368 938 Rl
1 SLEEVE 3B7 878 Rl
1 SPRING 374 795 Rt}

ARENTED 1IN WA TRE STATCT OF AmERICA

3176 BE9 B2  GOVERNOR ASSY (Units gquipped w/Hydrawlic
Pump) (2400 RPM)
221 501 Up
263 GOl Up
(Units not agquipped w/Hydrauiic Pump)
22| 48023 Up
263 77320 Up
(Compovud of =
1 BEARING 393 405 Rl
1 FORK 367 653 R1
I GEAR Lo
w{WEIGHT 3684939 R93
1 HOUSING 3765590 - R11
1 LEVER 387 656 R1Z
1 SCREW I6EHIERE
1 SLEEVE IRT BTERI
1 S5PRING ITATIS R}
612 320 091 CGOVERNOR ASSY (furnished as'partof
ATTACHMENT, 612 319 €9ty .«
{Compoaed of -
BEARING 193 406 R91
1 FORK 347 b53 Ri
1 GEAR AND
WEIGHT 378 t28 R9a
1 BOUSING 376 590 .R11
I LEVER 367 686 R12
i SCREW 58T 368 938 RI
1 SLEEVE 3487 878 R1
1 SPRING 374 795 B}
412 319 C%1 ATTACHMENT, mechanical governar (Conaial
uf GOVERNOQR ASSY, 612 320 C91}
(w/ or w/o Hydraulic Pump) (1500 to 1800
RFM) (10% regulation wide opan throttle)
{5% regulation 3/4 lead) {See NOTES 1 and 3}
61Z 321 G91  ATTACHMENT, machanical governsr {Conslst
of BPRING, 367 739 R2Z)
(w/! or w/uo Hydraunlic Pump) (2080 to 2200
RPM} (10% ragulation wide open throttie)
{5% regulation 3/4 lead) (See NOTES 1 and i)
19 983 R1 NUT, nylnn}Uaﬁd on Grasoline sngines
aquipped w/Hydrawlic Pomp}
376 591 RI TURE, governor lubrication (ie on Cagaline
englnes equipped w/Hydraulic Pump)
386 010 RY1 PAGCKAGE, goveraes field service
{Compased of -
1 BEARING 349 593 Ri
1 EEARING 369 594 Rl
k BEARING st 552
1 BEARING 393 405 B3
1 FORK 367 &£53 R1
t CASKET 367 B&T R
1 LEVER 367 656 R12
1 FLUG 172 530
Z  FIN 17 053 R1
1 RING 281 907 C1
1 SCREW 368 938 R1
1 SLEEVE 347 373 R1
1 SPRING 374 795 Rl
{ SEAL 361 123 R91
2 WHIGHT 367 T4l RI1)
444 8§52 PLUOG, L/8 Auto hex-soc-hd drain {optional
widdd 853 or 4dd 854} (Uszed w/GOVERNOR
ASSY, 376 58% H92}
i44 854 PLUG, 1/B" Auto hex-sog-hd drain {optional
wid4s 852 op 444 853} (Used w/GOVERNOR
ABSY, 376 589 RIE)
444 B53 PLUG, /8" Auto hex-sgg-hd drain {optional
w/444 B2 or 944 854) (Ueed w/GQVERNOR
ARSY, 376 589 R92)
NOTE 1 - Factory Application Qrder On
Machine Ordey Form.
MNOTE 3 - Field Application - Order Through
Regular Service Parts Channels.
o PRINTED 1 UMITER STATES GF AMERICA
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i ENGINE

MECHAMICAL GOVERMNOR
{MNoavi)

@-i-—‘_"‘ 5

IPA-50655

poti

o, L H. FART

O NUMBER OESCRIFTION

Parts without letters after tha dascription
indicate the part is used for all mechanical
governazrs listed balow: Letters A through M
are used to identify separats mechanics}
ROvernots.

FOR USE WITH MAGNETO [GNITION
C-g&l 591 to 43020
=263 501 to 56635

A Sapvice parts for mechanical governor
For use with medium duty magneto ignition
on gasoline, natural gas. L[PG and
gombination gas - gasoline
For uge with heavy duty magaeto igntion
on patural gas, PG and combiaation
Zan = gAsolina
Gasoline
1800 RFM to 2400 RPM - 10% regulation
Matural gas, 1PG and combinaticn gas-
ganoline
1800 RPM to 2200 RFM - 0% regnlation
2400 RPM - 5% and 10% ragulation

B C Sarvice parta for mechanical govecner
For use with heavy duty magneto ignition
on gageline
1800 RPM to 2400 RPM ~ 10% regulation

a Service parts for mechanical govetaer
Fer pse with medium duty magneto ignition
on gageline, aatural gas, LPG and
combination gas - gasolione
For usa with heavy duty magneio ignitien
op natural gas, LFG apd combination gas-
gasoline
[200 RFPM to 1600 REM - 10% regelation
1800 RPM -~ 5% ragulation
Natural gas, LPG aad ¢ombination gas-
gasoline
1200 RPM aad 1400 RPM - 10% repula-
tian
1600 REM - 5% and 10% regulation
1800 REPM ~ 5% rspulation

FRINTER IN UNITED STATES OF AMERICA a

B5H 852 5865 F.25/26
K ENGINE
T

MECHANIGAL GOVERMNOR — Conmnuts
(Mavi}

TOR USE WITH MAGNETOQ IGNITION -
Coatinued

C-221 501 to 43020

C-263 801 to BE63S

o Service parts for mechanical governaxr

For use with medium duty magoete igaition
Gasoline

2400 RPM = 5% regulation

E - Service parts for mechanical governor
For uss-with heavy duty magnate ignition
{Gasoline -
1200 RPM to 1600 RPM - 10%xeagulation
2 JB00 RPM - 5% ragulation’ -:.f et ] W

F Sarvice parts for mechanical guwerod

For use with heavy duty magnetd ignition o

© Gaaoline
2400 RPM ~ 5% regulation

FOR USE WITH DISTRIBUTOR IGNITION

[+ Service parts for mechanical goveiaor
Not used with hydraulic pump
Gaseline
1800 RPM te 2400 RPM - 10% regulation
Matural gas, LPG and combinAtion
E3E ugaso.l.ine
1800 RPM to 2200 RPM - 10% reguiation
2400 RPM - 5% and 10% regulation

H Service parta for mechanical governor
For use with hydraulic puthp
Gasoline
1500 RFM to 2400 RPM - 10% regulation

3 Servics parts for mechanical governor
. Mot wsed with hydraulic purnp

Gaagoline
(200 RPM to 1600 RPM - 10% regulation
1800 RPM - 5% regwlation

MNatural gas, LPG and combination gas-
gagoline
1200 RPM and 1400 RPM-10% ragulation
600 RFM - 5% and 10% regulation
1B00 EPM - 5% regulation

K Service parts for mechanical govermor
For uge with hydraulic punp
aaoline
1200 RFM to 1600 RFM-10% regulation
1800 RPM - 5% ragulation

L Serviee parts for mechanical goveInsT |
Mot uzed with hydraulic pump
Gagaline
2400 RPM - 3% regulation

M Service parts for mechanical govarner
Ua¢ with hydraulic punp
Gaaokind
2400 RPM - 5% regulation
1 3135998 R1 COUPLING (5641B)
2 443 013 FIMN. 1/8 x 5/8" groove (2}

3 27T 16l RE
4 277 162Z R1

FORK (50023)
SPRING, bumnper (30306}

& 313 996 kK91l LEVER w/BUSHING (56424 A)

& 103% AB3 BLUG, 1/&" headless sltd pipe {2}

BODY w/twe PLUG. 103 B83 and SCREW,
313 988 Rl (B6433A)

GASKET, guvernor housing

KEY, 1/16x 3/5" Woodruff

7 313 984 R%i

8 367 669 R1
3 452 560

L] PRINTED TH UNITED STATES OF AMEHICA
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i ENGINE
REF, 1. H, FART OCSGAIPTION
(it NUMABER mm o —

MECHAMICAL GOVERMNOR — ConTinweo
(Navi)

10 CENTRIFUGAL UNIT (Mot Furaished
Separately)
3/8NF NUT
378" lock WASHER

11 %13 989 R91 LEVER (562274)

12 313 992 R1 SPRING, governor (56436)

13 313 990 RY PLUNGER, spring {56428}

14 312991 R1 SCREW, adjusting (53933-B)

15 . © . NUT. L/A4UNF (3

16 313995 R1  LEVER, manual (56422)

17 277 169 R) WASHER. manual lever (50129)

8] 27T 1740 Rl CLIP, Lever ghaft {50130)

1% NUT, 3/8" NF

20 313 988 R1 SCREW, adjusting (56419)

21 WASHER, 3/8" lock

22 313 994 Rl SCREW, stop (32703-1)

313 983 R91 BODY ASSY
{GCompoeed of -
BODY
CLIF
FORK
LEVER
LEVER

313 984 R9L
277 170 R1
277 161 R)
315 989 R9t
313 995 R1

—

LEVER

w{BUSHING 313 9%6 R91
I 443 013
PLUNGER 313 990 Ri
SCREW 313 991 Rl
SCHEEW 313 994 R}
SPRING 313 992 R1
SPRING 277 16& R1
WASHER 277 169 Rl )

- T

BALL, joint goveraor counecling rad (2)
1/4NF NUT {2}
/4" lock WASHER {4}

109 416

29 901 D

COVER, magneto mounting {Mechanicai
Governer C, Hy J. K L and M)
3/8 % 7/8" hax-hd cap SCREW
3/8 x 1-1/4" hex-hd cap SCREW
13/32 « 13/16" x 16 ga. WASHER
378" lack WASHER

272 4597 R1

ELBOW, gevernor lnhrication tube

3113 492 R1
{Mochanical Goverags H and M)

GOVERMNOR ASSY {BEIBS-A) lMcchanical
Governor A, B, & and H)
(Composed of -
1  BORY
§1 CENTRIFUCGAL
UNIT
1 COUPLING 313 998 RA
. KEY 452 50 }
178 x 1- | /4" hexehd ¢ap S5CREW (3)
17E" lock WASHER ()]

310 840 RA1

313 983 RS9t

GOVERMOR ASSY {Mechanical Goveynor

c, B, Jand K} (%
378 % y-1/4 hex-hd cap SCREW (3)
3;8" logk WASHER {3}

338 343 R9Z

Z23-
1] ENGINE
':qqun'.' ';.':,':::; HESCHRIPTION

CONMNEGTOR, governor Jubrication fube (in
guvernor) (Mechanical Governer H and M}

MECHANICAL GOVERNOR — CanTingts
{Mowi)

GOVERNOR ASSY (Mechapical Governe: D
¥, L and M) (*}
3/B x L=1/4" hex-hd cap SCREW (3)
348" logk WASHER (3}

335 344 RIL

NUT, gowerpor lubrication tube {2 for Machan=
izal Goverpor H and M

19 984 R1

w
306 013 RL ROD, governor goonecting

312 066 BL ROD, governor conpecting {Machanica.
. Goverpor B; E and F) -

SCREW, Na. 8x 1/4" pan-hd sit tapping

'I‘T.‘I'EE,'- ;zn;ernor lubric;tion {13" L

995 061 R1 2
/4" QD # {Mechanical Governor Hs}n}.ﬂ? ¥ 3

§ « Not Furnished Separately.
% - Service Parts Will Be Furnished In The
Next Revision Of This Catalog.
(§) = Fart Numbat and Frice Covers One Foot
©0f Tubing. Furnished Onply Ia 50 Foot
Raolls,

ARIMTED 13 UMITED FTATES OF AMETEIGA

@ PRINTED {H UHITED STATES OF AMIRIGA
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i FUEL SYSTEM i FUEL SYSTEM
':f;" 'N';:‘:::: HEEORIFTION -
FUEL PIPE AMD CONMNECTIOMNS - :
{Nat used with Hydraulic Pump} . ‘
FUEL PIPE AND CONMECTIONS — Canminuea

o

IPA-52142

FUEL PLIMP
(Mot usad with Hydraulic Purmp)

P A S—————

IPA-SZ00F A

fal PRINTED IN WHITED $TATCS OF AMEMICA

(M, HG. 3 1T

{MNot used with Hydrauwic Pump)

1 37& 498 Rl PIRE, fusl

2 1% 485 Rl NUT, coupling {2)

3 34 §38 R93 PUMP ASSEMBLY, fuel {far componentsd
see list of parts under details of "Fusl
Famp'') .

& 24 847 H ELBOW (at fu¢l pump)

5 172 915 R1 CcLIE, fuel pipe B e S

&

i e GESESRIFTION

FUEL PUMP — Conrinurn
(Mot used with Hydrauiic Bump)

84 B38 R93
1 90 623 R1
Z B2z 293 Q1
3
4
& 90 610 R91
-]
7 o0 625 R91
8 90 &2& R
9 109 317 Rt

10 967 640 Rl

PUMF ASSEMBLY. fuel
LEVER, cam - »
GASKET, pemp to crankcase -

W ASHER, 5/16" logk (2)
SCREW, /16 % 1" hex-hd. GAF (2)

SCREW,: w/WASHER
Not Furnished Separately. (prder §4 828 R93)

DPIAPHRAGM
DIAFHREAGM, air dome

COVER. filter and valve housing

ELEMENT, filter, glaged ceramic

11 109 313 Rl  BOWL, w/GASKET. 90 600 R1
12 109 31% R91 EETAINER, w/5CREW
12 90 606 R1 SPRING. filter )
4 i
14 20 400 B! CASKET, filter bowl ‘
15 121 ¥69 R91 HOUSING, valve e
16 50 &l1 Rl SCREW, w/WASHER, valve howsing e filter
Lover
17 40 %638 R1 PLUG, cam levar shaft seal
18 ar 619 Rl PIM, spring carm lever pin retalner
19 90 603 R1 SPRING, cam ig¢ver r&wrn
2Q 30 4158 R1 PIN, cam lever
109 316 Rl WASHER, filter howl retainer
f
a - PRINTED 1t WHITED STATES OF AMERICA
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i FUEL SYSTEM 1] FUEL SYSTEM
F ':::‘ ';"I_"';::; OCSCRIFTION
CARBURETOR CARBURETOR — ConTivuso
L (Gasoling) {Gasoling)
E - 379 813 R9¢ CARBURETOR ASSEMBLY, 1-5s8" 1. H,
updrait (will wark for 372 723 R92)}
(LS -263)

@ = Letters of these unitsd correspond with thess shown following
the descripden of the parts in the Lict belaw and identificy
the unit for which the part is used. Itemns without letters
after the description indicates the part iz uged for all wnits,

1 368 139 R91  SHAFT and LEVER w/FIN, 18 60% R1,
and RETAINER. 24 484 D, throtles
3/32 x 11/16" Egpa roll PIN

2 SCREW, throttls shait adgmnuﬁ_

3 5 404 D SPRING, idle throgtle adjultm?nt:x_'ctainer
L] 47 392 D SCREW, throttle butter ily (2) :

5 370 BA2 R1 BUTTERFLY, throttis (Unite A, .B and G}
5 54 489 D BUTTERKFLY, thrattle (Units It and E)

7 379 598 Rl SEAL, throttle shait dust (Unite D and E}
8 47 3% D BUSHING, throttle shaft

9 368 142 R1 PLUG, idle passage

10 L2 528 R1 SCREW, idle adjusting

11 351 959 R! SPRING, idle adjustment sgrew retainer
12 31336 0 GASKET, sarbupetor {not furnished as part

of carburetor ASSEMEBLY)

13 368 147 RZ1 BODY ASSEMBLY. throttle (Unite A, B and C
{(Composed of -

F4 BUSHING 47 390 b
I FIN 45 110 D
1 PLUG 57 956 D
i SEAL 3¥9 598 R1 )
[E] T3 01 Rl BODY ASSEMBLY, throttel [Haits D and E}
(Compoaed of -
¢ BUSHING 47 390 D
1 FIN 45 110 D
1 PLUG §7 356 D
1 SEAL 379 538 R1 )
14 87 9k [ PLUG, throitle shalt axpansion
15 47 390 D BUSHING, throttle shaft
16 18 377 D GASKET. strainer gcreen retainer
17 29 902 DX RETAINER, strainer scraen ‘
et 18 325%6 D CLAMP. sgtarfing shutter controlb
i No. IONF x 5(8" fil=hd. mach, SCREW
)i ‘i . {cd. or an-pltd.)
- I H. FART Mo, 10MNF NUT [cd. or ma-pltd. )
I 1 !|| e o CRyeRirTioN - Wo. 10 lock WASHER, (ed, or rn-pled)
P
i \ [il {X) - KEY TO UNITS = 19 368 146 R11 BRACKET w/CLAMP, 32 596 D, BLarting
l "‘H shuttar control
B RN A . 367 258 R92 CARBURETOR ASSEMBLY, 1-1/4"I.H. 20 45110 D PIN, throttle stop
: updraft {order 374 3Z5 R91) (UC-ZZ1)
i 2l 368 143 R1 VENTYRI, double (Units B and G)
HEH B - 367 259 R%2 <CARBURETOR ASS5EMBLY, 1-3/8"I,H. 21 368 148 R1 VENTURL double {init A)
i updraft (order 379 813 R2) (UC-263) 21 3222 R) VENTIIR]I., double {(Uzit D)
| 21 47 407 R93 VENTURI, &iogle (Uzit E)
' [+ 374 325 R9Z CARBURETOR ASSEMBLY, !-t/4" 1. H.
oo updraft (will work for 367 258 B9l) (UC.22)) ZZ 25 9483 D SASKET., neadle valve cage
b L 23 47 306 DAN40 CAGE w/GASKET, 25 448 D), nesdle valva
D - 372 722 Ry: CARBURETOR ASSEMBLY, !-3/8" I.H.
updraft (will work for order 379 813 R9Z) 24 47 394D SUPPORT, float lever pivat
{(UC-243) Nao, 4 x 58" slterd-hd mach SCREW
3/8"NE NUT (2) (ed or zn-pltd) (2)
3/8" lock WASHER (2) No, 4 lock WASHER ({cd or zn.pltd) {2)
[~ FRINTED 1IN UNITED STATES OF AMER ITA

PRINTED IN UNITED STATES OF AMERICA n
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i FUEL SYSTEM K FUEL SYSTEM
o mngR DESSRIFTION e T nEscRIPTIGH -

CARBURETOR ~ CowmingED CARBLRETCOR = Conminues

(GagoLine) {Gasoline)
25 a4t 395 D PIVOT. float lever 4E 24 BB7 DA NUT, fuel adjusting sczew packing
26 47 398 DX  FLOAT and LEVER
27 47 386 DA  GASKET, fuel bowi 47 47 404 DA SCREW, fuel adjusting (Units A apd B)
47 374 327 Rl SCREW, fuekadjusting (Units G, D and E} (*}
28 AQ 798 D78 JET, idle metering Mo, 75
48 381 955 R1 GASKET, shut-off valve {Unit E)
29 15 606 P55 BLEED, main aiy (Mo. 55} (Uit A)
29 35 606 D64 BLEED, maip air (Ne. 54) (Unit B 49 384 818 B9l VALVE ASSY, fusl shut-off sclencid {Unit E)
z4 45 606 D52 BLEED, main air [Ne. §2) (Units C, ty and E) (Geomposed of - .
1 GASKET 31 955 R1
i 30 251 583 Rl GASKET, metering nozzle 1 NEEDLE 334 Az R91
; ‘ - 1. O=RING 384820 BRI
, 3l 168 150 Rl  NOQZEZLE, metering (Unic A) 1. SCREW 134 AEGERY
} 31 370 363 R1 NOZZLE, matering {Unit B) 1 * SPRING 384 B2I R1 }
31 374 328 1  NOZZLE, matering (Units Cand D) : - o R
K k1) a79 065 R MOZZLE, metering (Unit ) 387 454 R92 PAEH.AGE. carburator gasket’|
. and B .
: iz 148 149 R91 BOWL ASSEMBLY. fuel (Unit A) (Consiste of - N
(Compased of - 1 GASKET 3t
-1  BLEED 35 B06 PS5 .1 ; GASKET
' 1 PN 351 588 R1 1 GASKET ‘25 Y4RD
I PLUG 32611 D 1 GASKET AT 388D
1 RETAINER 45 1428 D 1 GASKEET 251 583 R1
1 SEAT 66 &11 DA 1 GASKET 381 955 Rl
} 1 SEAT 45 149 DAY 1 nQrt RING-
kT4 168 144 R91 BOWL ASSEMBLY. fual (Tnit B) 1 PACKAGE
{Compuaed of - 1 PACKDNG
I BLEED 35 606 D54 1 SBAL
i FIN 3E] SEB R i EEAL 379.598:R1 )
1 FLUG 261l D 187 453 R92 PACKAGE, carhurstor overhan! fisld service
1 RETAINER 45 148 D {Unita € and D)
I SEAL 45 149 DA {Gunaists of - A
1 SEAT 366 003 R1 } 1 BALL 52 79LR1
2 BUSHING 47 390 D
3z 172 720 R12  BOWL w/PIM, 351 588 R1, RETAINER, 1 CAGE 47 369 DAXAO
45 (48 D and SEAL, 4% 149 DA, fuel (Unite 1 INSTRUCTIONS,
[ <, Dand E) ipstalliog 1 014 457 Ri
1/4 x 7/8" hex-hd cap SGREW 1 PN 351 §58 R1
- 1/4" lock WASHER 1 PIVOY 47 595 D
117 243 PLUG, 1/8" sg-hd. stl. pipe (ed. or 1 PLUG 57 956 D
zn=pltd) i RETAINER 25 48B4 D
! RETAINER 29 902 DX
33 357 002 R12 SHUTTER. startag ! RETAINER 45 146 D
Ho. 6 x 1/4Y alt=rd-hd mach SCREW Z SCREW 4T 392 D
{ed ot zo-pltd} {2) | SGREW 362 528 Rl
Mo. b lock WASHER (ed, or zn-vltd} (2} 1 SGREW 374 327 R
1 SHAFT
3t 45 149 DA SEAI, butterfly dust w/LEVER 368 139 R9L
35 45 145 D RETAINER, dust seal 1 SPRING 46 059 D
| SPRING 351 959 R1 }
36 152 642 R9!  SHAFT w/LEVER otarwng shuttes 3187 458 R92 PAGCHKAGE, carburetor pverbauwl (Unit B}
[Coneists of -
37 363 881 R1 RETAINER. starting shuttey lever swivel 1 BALL 52 791 Rl
No. LONF x &/8" fil-hd, mach. SCREW 1 BUSHING 47390 B
(ed. oF rn-phtd.} 1  CAGE 47,396 DAXL0
1 TLOAT 473980
18 64 283 DBX SWIVEL w/RETAINER, 363 881 Rl. starting ! PN 351 585 Y
) phutter laver 1 PIVGT 47295 D T
39 32692 D WASHER, starting shutter lever swivel 1 PLUG &57.956.0. "
I ERETAINER 29.90Z DX
40 E27191 R]  BALL, friction soring 1 RETAINER AFlaD,
41 46059 D SDRING, startiag shatter frietion 1 5CREW ,}@%WE
1 SGREW 47 392 D
42 351 88 R1 PN, starting shutier stop {optional 1 SCREW 362 6ZE R1
with 142 484) t SCREW 374 32T RY
42 142 484 DIN, starting shutter stop (optional with 1 SPRING 25 484 D
351 588 R1) | SHAFT 368 139 B9
1 SPRING 351 959 Ri
43 &0 947 D PACKAGE, drip hole filley replacement 1 SPRING 46059 D )
44 54 6171 DA SEAT. fuel adiustment screw - 046" (Unit A 364 137 R RETAINER, dust scal (Units A, 8, and G}
44 355 003 Rl SEAT, fusl adjusgment sepew = 051" (Unit B} 312 06 R HOD, governor cenmecting (Units A zad B)
44 374 33t R1 SEAT, fuel adjusimeant saraw - L Q5L {Unik G)
34 574 330 Rl SEAT, fuel adjustment serew- 060" (Unit D) 312 065 R SEACER, carburetar (for use with heavy duty
LT 380 500 Rl SEAT, foel adjustment gerew -, 063" (Uait E} magneto) :
Ce221 501 to 43020
45 24 703 DA PAGHKING, fuel adjusting screw - {optignal G-263 301 to 56635
with 67 266 DX) {*}
45 67 266 DX PACKING, fuel adjusting serew {optional ¥ - Used only on Carburetors wio fu=l ahut-

with 24 703 DA} (%)

PRINTED |H UHITER ATATES Of AMERICA 2
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FUEL SYSTEM

FP.E5-14

CARBURETOR

(Amsrican Bosch Arma Corp. ) {Liguefied Patroleum Gas and

MNatural Gas}

CARBURETOR - Caonvinuro
{Amerigan Bosgh Arma Corp. } {Liquafied Petraleum Gad and
Natural Gas)

IPA-58352 A

] L H, FART
HO. MU MEER

ODEEGRIFTION

309 592 R9L

371 088 RY2

1 359 623 R1

2 359 622 R1

CARBURETOR ASSEMEBELY {Madel No. 1-174"
X G) (Ensign X G 3174} (Servige parts will
be furpished in pext revision of this eatalog}
(order CARBURETOR., 371 D88 R92)
CARBURETOR ASSEMEBLY w/BLEED SCREW,
268 169 R1 (Amazican Besch Arma Sorp.
Model No. 1-CBX-1258-A-134)
(Will woerk for CARBURETOR, 309 592 RYE)
3/8 x 1-1/4" hex-hd. cap SCREW (2}
38 leck WASHER (Z)

GOVER, econbmizey {74944}
Mo, &% 5/8" sitsfil-hd, cd-pltd. mach.
SCREW (&)
Mo, 5 edspltd. lock WASHER {5}

EPRING, economizay {2120)

T‘g" ’,‘,":‘m: DESCRIFTION
3 113 504 RI DIABHRAGM, econorpizer (1070}
4 359 A21 R91 DIAPHRAGM ASSEMBLY, sconomizer (3324)
& 373 189 Rl SCREW. etonomizar bleed (not part of
150 H18 RHL) (7929-44}

-] £6 430 D NUT. fuel adjusting screw lock (4542)
2 56 429 D SCREW, fucl adjusting (7G640)
9 359 620 R1 SCREW, starting adjusting (3293}
11 113 506 R1 NUT. starting adiusting screw lack {70745)
12 307 977 B9l BODY, gas inlet and econsmizer

Mo, L2 & 7/8" ali-fil-hd, cd-pled. mach.

SCREW (4)

MNo. 12 cd=pltd. light lock WASHER (4}
13 19 272 R1 TEE, 1/8 x 90" two-way {{er 3/16" tubs}
14 371 218 R1 NUT, coupling (3}
15 32 468 H ELEOW, 1/8 % 90° (fov 3/16" wbe)
14 359 624 Rl GASKET, inlet and 8conomiZer (B294%)

FRIHTED 1% WNITED STATES OF AMERICA -

ey, NO.T dea?)
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-29-
i FUEL SYSTEM

CARBURETOR - ConmiHnEs
{american Bosch Arma Gorp. ) (Ligquetied Petroleum Gas)

17 47 BRG H
13 37 024 D
19 374 462 R9L
0 B2 837 D
21 373 187 Rat
22 56374 D
23 359 611 R1
4 5% 899 D
25 359 616 Rl

z26 369 613 R9

Fx 3349 612 Rl
28 b 365 D
29 £E8 889 D
30 5& 389 B
a1 Z7% RE3 RY9L
32 36756 D

33 373 939 R1

34 359 627 R1

35 373 190 R1
36 13123 D
37 359 614 R1
38 359 G156 R
39 7183 D

3t 336D

6% 835 D

PLUG, L/2" bra, expansion (6-43-F)
BUSHING. thrattls bezring (Bri7é B}
BODY and THROTTLE ASS5EMBLY, partial

(9365)
{Gompoged of -
BU

Z SHING 37024 D
1 DISG 359 &Ll Rl
1 MWOEZELE b4 B35 D
1 PLUG 13123 D
1 PLUG 47 856 H
2 SCREW 56 370 D
1 SEAL 64 337 D
1 SHAFT and
STOP 373 187 R91 )

OIL SEAL. throtile shaft [T037Y

SHAFT and §TOP ASSEMBLY, throttle {3344)

No. 10NF x 578" alt-fil-nd, cd-pitd. mach.

SCREW [2298)
SCREW, throttle shaft (6733) (2}
DISC, throttle (2320)
WASHER. 2ust (7036}
FIM, valve laver (8289}
DleC ASSEMBLY, spring loaded choke (2324)
SHAFT. choke (2327}
SCREW, choke shaft [6732) {2}
SUBPORT w/CLAME, 56 389 D, ASSEMBLY,
choke tubs
Mo. 8 x L/4' sit, hinding nd»cd -pltd.
mach. SCREW (7224) (3}

CLAMP,. cheite tube {U=357)
Mo. 1ONF NUT

No. 10NF x 378" sit-fil<hd. cd-pitd, mach.

SCREW
LEVER w/SET SCREW, 16 756 D ASSEMBLY.
choka
No. LOME x 1/2" hex-hd. mach, SCREW
SCREW,. cholte lever set
VENTURIL
Me. 12 x 3/4" slt-fil-hd. gd=pltd. mach.
SCREW
No. 12 cd-plid. light lock WASHER
GASKET. air intake ¢lbow (8593)

ELBOW, atr intake (4303)

No. 12 % §/8" alt-fil-hd. cd-plid, mach.
SCREW (4 .
Mo. 12 gd-pltd. light lock WASHER (4
PLUG, 3/16" brs. expansicn {304)
LEVER. valve (B28H)
WASHER, spring [1802)
WASHER, wvalve lever (6347}
GASKET, carburetor (not furnished as part of
Carburetor Assembly) (will work for

21 632 D)

NOZZLE, balange tube {6395)

PRINTED IN UNITED STATRE OF AMERICA
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FUEL SYSIEM

_REGULATOR

\u..pli.gn} {Liquefied Fatroleum Gaa)

FUEL REGULATOR — Cowminuso
{Ensigs) (Liavefied petrolenm Gas)

|

|

I

P t

i [ \ |
36 37 38 39
1P A4R85]

R DEsCRIFTION bl Py CESCRIFTIOHN
374 100 R9] REGULATOR ALSEMBLY, fuel (liquafied 1 277 351 E1  LEVER, high pressuté valve (2369
petroleum gan) (43911
5/16 x 1=1{2" hax-bd, cap SCREW (2) 12 37119 D SCREW, idis adjusdng (387-G) .
g/16 = 1=-1/8" hex-hd. cap SCREW . I &
5716 lock WASHER 13 14 526D SPRING, jdle sdjusting sctew Tataines (222F)
14 277 352 R SCREW,. bleed, "BY (4BA0}
19 270 Rl SCREW, No. LONE x 5/8¢ alt=fil-hd. cd-pltd.
' mach. wileck WaSHER (821-105) (8) 15 217 353 R KETAINER, high pressure valve opring (2715
ik B14 PLUG. 1/8" pipe {in vaporizer cower) {3145} 16 277 354 R1 GASKET, high progguwre valve spring retainer
{2689}
277 195 R91 COVER, w/PLUG, 13 017 RI ASSEMBLY. .
vaporizer {2991) 17 277 355 Rl SPRING, high pressuze valve (2N
277 196 R91  SPRING ASSEMBLY, high pressurs [2993) 18 277 356 Rl SPRING, high pressure valve soat retaiser
(2987)
z77 370 R9] DIAPHRAGM ASSEMBLY, high pressurs
{3010} 19 277 357 Rl VALVE. high pressurs (2985)
277 197 R1 COVER, high pressure disphragm (3019} 20 377 358 R91 SEAT w/SEAL. 359 600 R1 ASSEMBLY. high
pressure valve (2979)
19 270 R1 SCREW, No, 10NF x5/8 slt-fil-hd. cd-pled,
mach. w/lock WASHER (B21.108) (&) 21 159 600 R1 SEAL. high pressure valve (87 39
277 198 R1 GASHET., vaporizér cover (3022} Z& VALVE ASSEMBLY, low pregsure {aot
serviced separately - order 2717 369 RAL)
217 199 Rl -SCREW, vapprizar partition plate (3043) {3} '
23 113 443 R91  LEVER ASSEMELY, low pressuie valve
277 35 Rl PLATE, vaporizes partition {20BE) (8863)

PRINTES IH UNITED aTAYEL OF AMERIGA
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i FUEL SYSTEM | F | MEMORANDA
' I
|

FUEL RECULATOR - Cowribuse
{Ensign} (Liguafied FPetrolewn Gaa)

24 277 380 R1 SERING, low pressure valve (3033)

25 19 271 291 SCREW w/lock WASHER ABSEMBLY, low
predeure vaive {(771-75) {2)

k1Y 277 361 Rl ZEAT, law presaure valve (3R30)

a7 277 362 BRI PIM. oivet (3119)
28 352 221 R1 2EAL, low prassure valve {3388) 5 .
23 113 434 R9L STRAINER ASSEMBLY, fuel inlet (3360 A
. 10 113 186 PLUG, 3/4" pipe {1533)
. 3 BODY, regulator (Not Furnished Separately) PR .
(2976) e .
103 885 PLUG, 3/8" pipe . :

32 59 708 D VALVE, drain (621 J)

13 Gk 433 I GASKET, low pressulré partition plate {5181)

34 277 565 R1 PLATE, low pressure partition (3036

35 277 364 RL PIN, diapbhragm puah

16 277 367 R91  DIAPHRAGM w/PIN, 277 366 R1 ASSEMBLY,
low pressure {3033)

37 277 368 R DLATE, support (3040)
g 118 831 PLUG. 1/8" sit-hd. pipe (3094)
39 19 70 R1 SCREW, Mo, JONF x 5/8" slt-fil-hd. cd-plid.

mach. {support piate) {B21-10-5) (&)

313 174 R91  COMPENSATOR ASSEMBLY (4262-53)

277 369 ROl KIT, fuel regulator gverhaul {3i41)
{Componed of -

1 DIAPHRAGM  &77 367 R91

1 DIAFHRAGM 277 370 R¥1
1 GASKET 64 433 D
1 GASHET 277 354 R1
1 GASKET 277 198 R1
i LEVER 277 351 R
1 SEAL 382 221 RI
1 SEAL 359 500 R
1 SEAT 277 352 RO
}  SGREW 37 179 D
3 SCREW 277 199 R
23 SCREW 19 270 R1 i e
¢ SGREW 19 271 Rl e
1 SPRING 277 196 R91

. 1 SPRING 277 358 Rl
1 SPRING 277 356 R1
1 SPRING ZIT 360 R1
1 STRAINER 113 434 R91
1  VALYE 277 347 R1

§1 VALVE }

373 173 R1 BRING, retaining (4245)

§ - Not Furnished Separately

ARINTED (N UMITED STATES 9F AMERITA @ [ ] mRHTED tH UHITED STATES OF AMERICA
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FUEL SYSTEM

“ TULATOR UNIT (AMERICAN BOSCH)

i aral Gas (T-2&1
{C-263

501 Up}
501 Up)

Combinanten Gas and Gasoline
{C-2Z1
{Ca263

501 to 43020)
501 to SG636)

[~
[
=]

5
|
/

S |

8
)
I
i
]
1
1
]
i
i—

L S

REGULATOR UNIT (AMERICAN BOSCH) ~ ConTmuxs
Natural Gas (G=-221 301 Up)

(C-263 501 Up)

Combinaztion Gas and Gasoline

(C-2&1 301 ta 43020)

(G-263 01 to BERIS)

[y
—— b

-8

o e

L

rf. L Hy FART DESCRIFTION i ey DEECRIATIOHN
: e
36 S16D BREGULATOR UMIT {(Model 1" Type B) 11 263 20! R91 BOWL (=naign b463) K
(RUBLO0AL) .
5/16 x 3/4" hex<hd. cap SCREW (2i 12 37010 D SPRING, lowsr diaphragm (SP 4616)
516" logk WASHER {Z}
14 324 797 E1 DIAPHRAGM, lower (DM-464)
1 IFOLILD SCREW, idle adjusting (5C4619) 4 42 331 D DIAPHRACM 324 797 R and PLATE,
&7 333 D, lower (DM 4650 A)
2 16758 D SPRIMG, idle adjusting screw retainer
{3P4629} 15 42 333 D PLATE, lowsr diaphragm (PL-4617) (2}
( 36 91ZDA COVER, bowi {Not Furnished Separately) 17 36 897 D VALVE (VA46112A} X
Mg’ No. LONF x [/&" mach. fil-hd, cd-plid. ;
SCREW (SC24-BCA) (8) 18 36 B9& D SEAT, valve {ansign 268-12)
Mo, 10 lock WASHER (WAS-5CA} (B) No. 10-3iNF x 9/16" fil-hd. cd-plid,
mach. SCREW (50 1900) (3)
4 37 012D GASKET, upper diaphragm {ensign 5546) 19 36 495 D GASKET, valve seat (GA463))
|3 16 509 D DIAPHRAGM w/GASKET, 37 012 D. upper U i6 894 D BOBY,. regulator (Mot Furnished Separately)
{DMA655A) Wo. 10-3NF = 1/2" fil-hd. cd-pitd. mach.
SCREW {(5C24-BCA) (8)
] 3& 907 D ROD, walve lever push {RD46 1 2A) Na. 10 logk WASHER (WAS-3CA) (8)
7 36 3l0 D WIRE, partition plate, locking (W1461)
Z2 37 00% PLIIG, 1/2" balance tube (PG-1082)
8 36 9L D PLATE, partition (PL467)
23 42 334 D SCREW w/PLATE, 268 207 R1 diaphragm
9 36 902 D VALVE w/GASKET, 36903 D, pllat (BL 4674A)
(VA 4656 A)
Mo, 6x 7/16" fil-hd, gdapltd. mach.
CCREW 13) t e 118 221 PLUG, 1/8" pipe (PG 1088)
No, b lock WASHER (3)
irooe D PLUG, L/8" pipe (pressure test hole plug)
(P 1082) .
10 16 903 D GASKET, valve tever support {(GA 4651) 264 207 R1 PLATE, diaphragm #¢rew head

2

PRINTED IM UMITREE STATES OF AMEMIZA
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FUEL SYSTEM i | FUEL SYSTEM
P-‘.L PIPING AND CONNECTIONS FLIEL FIPING ARD CONMNECTIONG - CowTivuzn 3
C sefied Petralenm Gaa) {Liguefied Petroleum Gas) A
|
i
Y
7-—l1 18 19
16ui
15—nff 1), S0
no 12 13 T
Mtk i L
-lo \ \ \ _m{“‘"‘x_ —
A
14 20 -
9 Ay
7. B <l
6 7 E— '
. ! - —== f
i Pl L 3z 9
3
3
+ ]
30 7
’
S n
! 34 r—m-—ﬁ'
g
3 F I
'IO } O
26 25 : :
29 2827 13 L
23 22
)
1 #
24
IPA-S5801
s BERERIFTION prely Ly raRT DEECRIFTION
128 Da7Y MIPFLE (3/4 x 1-1/2" pipe) 15 68 134 D ELBOW, 90" water inlet
1& 1% 387 R1 NUT, {in cylindey head}
371 100 R91 REGULATOR ASSEMELY, fuel (for compin- 17 371 105 R1 TUBE. regulator water inlet (regulator to
ents see liat of parts under details of cylinasr haopd}
vRagulatori) 18 219 199 PLUG, 1/2" sq-hd, pipe R :
471 103 R LINE, pegulator to carburster balance 18 138 104 TEE. 1/2" pips water inlet fube {in ¢ylindes
371 104 R1 LINE. regulatay to carburetor idle haad)
20 19 802 R1 ELBOW, 45" {ig water purnp)
19 983 R1 NUT, idle line {regulator ¢nd) 21 142 269 BUSHING., 3/8 % 172" reduqing pipe (in water
32 468 H BODY., idle iine (regulator eod) pump}
86 224-H SPACER, fual regulator {2} 22 308 322 R1 BRACKET, fuel filter and wvoltage regulater
6R 134 D ELBOW, 90" water inist tube (in regulator) mOuniing L
&3 118 7565 ELBOW, 3/8" tube x 1/4" pipe {in filteT)
19 387 Rl NUT, goupling water inlet tube (in regulatot)
(2} 24 146 818 R91  FILTER ASS5EMBLY (for compongnts ses ligt
19 985 /1 NU'T, coupling balanee line (2} ol parts under details of "Fuel Fikter)
24 B4T H ELBOW, regulator to carburetor balanse lins 25 171 0B& R92 CARBURETOR ASSEMBLY {fur ¢ompononts
(2) gma List of parta wnder details of
118 75% ELBOW, 3/81" tube x /4" pip= "Carburetor’)
121 758 NUT,. 3/8" fusl filter tube (Z) 26 371 102 R HOSE, fusl line
144 610 MIFPLE, 1/2x 1-3/8" close pipe 27 274 085 B9l CLAMP, fusl hose (2} )
FRINTED (i WN]TED STATES &F aMERICA o 2 FRINTED IN URITHR 3TATES OF AMERicA

{mEY, MO, 2 I=E7)
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i FUEL SYSTEM it FUEL SYSTEM
S euimmen BESGHIPTION e Lw et GESCRIPTIZN

FUEL PIPIMG AND CONNECTIONS - ConTINuLS
{(Liguefied Petroleum Gak)

28 188 962 R1
24 119 099

30 19 487 Rl
31 31 336 D

a2 371 106 B2

NIFPLE ([7/8 x 2-5/ 16" regulator end tusl
honw
ELBOW, 3/4" = 90° pipe
NUT, coupling water cutlet {in regulator)
GASELT, carburetor (will work for
21 631z )
LINE, vegulator water gutlet (rogulater to

water pump)

FUEL. PIPING AND CONNECTIONG — Gonrinuts
{Ligquefied Petrolsum Gas)

33
34

308 335 Rl

1 TUBE w/two NUTS, 121 758 fusl filter o
reguiator

188 897 RI1 ELBOW, 1/8xI-3/4x 1-3/8"
68 134 D ELBOW, 90° water putlet mube (in regulator}
266 199 R1 COVER, fuel pump opening
/16 = 1/2" b:x—hng? cap SCREW (2}
76 950 B2 VALVE, spring retaines {8}
33 100 DA WwWiRE, choke caatrol

FUEL PIPING AND CONNECT TONS

FUEL BIPING AND CONNECTIONS ComTthuEs

{Natural Gas) (Hatural CGas)
=t 1.
7
4 5 L e G
‘2 "3 ! Coa o
‘ = / — ‘:\/ PR
- j
A )
. 10 . "
n P
'v::'-‘_-."‘?jv
o 1,
) b
— AS
2 j
1
1
IPA-SHAB0 A
R e T
1 119 100 ELBOW, 1" x 90° pipe 13 12 21% D STUD. carbupetor (2] (Uzed w/CARBURET
z 1279 874 NIFPLE. 1 x 1-1/2" pip= (2} 371 048 RA2} PR
3 35 816 D REGULATOR ASSEMBLY (Model "B Ensigh 3740 WUT {2} M o
5069} fusl {for components sea List of parts 3/8" lock WASHER (2} )
ander details of VRegulator”} R Lo
a/16 = 3/40 hex=hd. cap SCREW (2) 14 309 59Z R9! GARBURETOR {Model 1-1/74" X G} {Engign X
5/16" lock WASHER (2) C 9174) (Sepvica parts will pe furniehed in
+ 16 621 D CONNECTOR, balance tube next pevision of this cataleg) (order
5 19 983 R1 NUT, coupling balance tube CARBURETOR, 371 088 R92)
& 36 621 B CONNECTOR, idle tube 14 371 088 R92Z CARBURETOR w/BLEED SCREW, 268 169 Rl
7 19 983 R1 NUT, coupliag idis tube (Modsl CBX-125-A-136) {American Bosch
8 and 326 Rl TUBE, idle Arma Corp} (for components see liat of parts
9 08 327 R1 TUBE, balance under "CARBURETOR") [Will work for
10 NUT. coupling idle tube (furnighed with CARBURETOR. 309 592 R¥1)
CARBURETOR, 309 592 RB31) (3 15 268 169 Ri SCHEW, blesd (UJaed with CARBURETOR.
11 TEE (furaished with CARBURETOR, 371 088 R92)
309 592 R91) 308 326 R1 BRACKET. fuel regulator suppdTi
12 ELBOW (furpished with CARBURETOR, 6/16 % 3/4" hex-bd. cap SCREW
309 592 R91) 5/16" lock WASHER
I3 277 Q16 R1 5TUD, cayburster (2) (Used w/CARBURETOR. 31 336 D CASKET, carbureter (will work fox 21 632 1)
209 592 K91} 76 950 R2 VALVE. spring retainer (&)
B FRINTED 1H UNITED ETATES OF AMERIGA a o rRIMTES IH UMITED STATES OF AMEMITA

(mw, WO, 3 dekT)
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i FUEL SYSTEM i FUEL SYSTEM
':E:“ ',‘“’:"':::; DES&ERIFPTION
FIPING AND CONNECTIONS FUEL FIFING AND COMMECTIONS — ConTinuLn .
{ ination Matwural Gas and Gasoline) {Combination Natural Gas and Gasoline)
C-221 501 to 23020 C-221 50T to 43020
C-2&3 A0] to 53635 G263 501 to 53635
5 6 7 8 14 171818 R1  ELBOW. 3/ L x 1-3/8 x 90° hose (at
- garburetos)
/ ol e L 10 15 274085 891 GCLAMP, hosa (2)
A b : By Aelb i e 16 305 836 R HOSE. fuel inlet (regulator to carburetor)
- . . i v
5 ) B gt S o 17 17Ty 817 R1  ELBOW, 1 x 1 x 1-3/8! x 90" hoze (at
\ ) "' o ragulator) .
Q =] Q- : ; 11177V GASKET, strainer cage &
- 1 . 36997V GASKET, cover plate
1 . 321005 Ri  GASKET, fuel bowl
Ao D 7 521006 Rl GASKET, air hom
B f‘ - 12 " 321008 Rl  DAGKAGE, casburstor field service (includes
E 13 . ...7asts, Valves, Pins and Miscelianecus Parts
, ,@‘a ‘ to service CARBURETOR, 309 593 R91)
]
H K 64 837 D SEAL, dust
HE
:. — 76 950 R2  YALVE. soring rotainer (6)
]
-
! wA-44ATY 1
B f 4
15 14
':“z' ';:;‘;'::: DESCRIFTIGH
1 119 100 ELBOW, 1" ¥ 90° pipe
2 127 874 NIFPELE, 1 £ 1-1/2" pipe
3 308 331 R11  BRACKET, fuel regulatoy mountiag
5/16 % 3/4" hex-hd, gap SCREW (2)
516" lock WASHER (2}
4+ 35 816 P REGULATOR ASSEMBLY (Model "B" Ensaign S
5069 {for components see tiat of parta
under details of "Regulator™)
5/16 % 5/4Y hex-hd, cap SCREW (2) &
. N . 5/I60 iock WASHER (2) ;
o v LT g'-' -
B 3Z 468 H BODY. balance tube {2} :
e 371 215 R1  NUT, coupling balance tube (2)
7 ‘36521 D BODY (fugl regulator gnd)
8 17] 215 R1 NUT. cowpling idle
9 308 334 Rl TUBE, balance
10 308 333 R1 TUBE, idle
19 3Z 468 B BODRY. idle (carburetor and)
12 371 215 R NUT, coupliig
13 309 593 R91 CARBURETOR ASSEMBLY (Modsl 1-1/2"
‘ KON
3/8NF NUT (2}
) 3/80 lack WASHER (2)
\H

PRINTER IN UMITED STATDS OF AMENISA & a PRINTED IN UNITED 8TATES OF AMERICA
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i FUTL SYSTEM i MEMORANDA

(Ligueiied Petroleum Gas)

‘; ’ FUEL FILTER

\"’"”-J CEA-R3044

T:::' A PESCRIATION
Papts without hetters after the description
iadicates the part is used {or all filter
agsemblisg listed below: Letters UAY and "B"
are uscd to identify separase iilter
azzemblies.

A 64 147 D FILTER ASSY, fu=l {order 346 B18 RI1}

B 346 418 R9! FILTER AS5Y, fucl (will work for &4 147 I}

1 TOP, filler (ordar 346 818 R91)

& bt 399 D GASKET, filler top to filter bottom

. 3 ¢4 402D  STUD, fitter {Filter A)
E 4 b4 400 DC ELEMENT. w/GASKRT, &4 399 D and

CASKET, 64 401 D ALSY, filter

3 BOWL, filter (order 346 518 R¥1

[ f4 401 D CASKET, filter bowl

7 64 403 [ NUT. filter stud [Filter A)

] BOLT, filter bowl (ovrder 346 15 R9Y)
(Filter B}

PRINTED {H UNITED BTATES or AMERIGA I 2 ARINTED M WHITED 8TATES oF AMERICA
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COOLING SYSTEM
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i

COOLING SYSTEM

L
WATER PLUMPF. THERMOSTAT AND RELATED PARTS

IPA-52077 A

i,
ﬁ; ’":.:::‘: DEECRIATION
1 69 676 R1 GASKET, water puing
2 49 675 RI PLATE, water pump
1/4 % 1/2" rd-hd, slt. mach. SCREW
(cd. or zm-pltd,) {3)
3 69 614 R GASKET. water mitno plate
4 387 93 R IMPELLER. water pump (together with SEAL,
: 265 164 R91, will work for 332 117 :23]
5 73 296 R92 SEAL. watar pump
[ 318 118 R21 BODY w/two PLUG. 103 868 and PLUG,
143 162 water purnp
7 103 BB PLUG, 1/2" aq-hd CI pipgs (3)
] 71 351 R1  SLINGER. water oumno
9 ST &80 SHAFT and BEARING w/SLINGER, 71 351 RI,
watar pump
10 102 6% H AETAINER, Bearing
11 368 501 R2 HUB, pulley (optional with 92 713 R}
1 392 713 Rl HUB, pulley (optioaal with 368 501 RZ)
12 401 Bl& C91 PUMP ASSEMBLY. water
3/8 x 2=1/4" hex-hd. cap SCREW
3/8 x 2-1/2" hex-hd. cap SCREW {2)
3/8" lock WASHER (3}
13 04 435 R1 FULLEY, water purng (¥)
13 3168 502 R PULLEY, water pump {not #)
1/4NF x 1/ 2" hex-hd cap SCREW (uped
with HUB, 368 501 K2 and 392 713 Ri) (4}
] 1/4% 1ock WASHER (4}
' \ 114 % 1/2" hewx-hd cap SCREW {ussd with
. , HUB, 362 501 R1) (4)
o’ 265 164 C91 RETAINER and SEAL ASSEMBLY, worr pump
pmu'r:.n 1M URGTED STATER DF AMERITA n

Ay, WO, L1 o)

REF.
N,

[, M. FANT
]

DEECRIFTIGON

WATER FUMP. THERMOSTAT AND RELATED PARTS — Confinuso

15 169 193 R1

1& 240 369 R91  CLAMP, hose (2}

17 169 192 R1 ELBOW, water by-passg

108 120 R91

NIPBLE. water bv-pass (2}

18 THERMOSTAT, 167=172 degree opening
temuaraturs
19 368 505 Ri GASKET, water outlet
0 368504 R1 OUTLET. water . e
7/16 = 1-1/4" hex-hd. cap SCREW
G - 7/16 x 2-1/2% hexebd. cap SCREW
7/16" lock WASHER (2)
: ; o
PACKAGE, field servige. water pump
w o (Composed of - L
I GASKET 6% 674 R1
1 GASKET 69 676°RY
1 IMFELLER 357 931 R1
1 BETAINER 102 069 H
{ RETAINER and
ZEAL 265 164 CO1
1 SEAL T3 296 R92
1 SHAFT aad
BREARING 5T -680)
143 162 FLUG, 3/8" sq-seé-hd pipe
- -
{#} - Used With Hydraulic Pumg
a i TED 18 UHMITED ATATRES OF AMERICOA B

TAOTAL P.E1

F.B1-61
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i | LUBRICATION SYSTEM K LUBRICATION SYSTEM
o wieatn
CRANKCASE Ol PAN AND OIL PLIMP CRANKCASE OIL FAN AND OIL PUMP — Sonvinuce
11 SCREW, 5/16 x 3/4" hex=hd cap (25)
5/ 16" lock WASHER (20)
11/32 x 11 /16" x 6 ga. WASHER [5)
C}--Zl 12 169 679 Rl COVER, oil pump body
22 5/16 x 1" hex-hd cap SCREW (4)
% 5/16Y lock WASHER (4)
2 g 13 & 60T Rl GASKET, oil pun'xp coOver
19 14 35631 H  GEAR, pump body driven
é o C-263 HO1 ta 15877
- C-271 501 to 14944
‘ 14 217 713RI  GEAR, pump body drive
: L e (E=Zb3 15880 Up
=221 501 TO 43020 8
C-263-501 TO 5443
T s 15 35 647 H
18 g 16 103 905
} 17 112 011 P, 1/8 x 7/8" square eﬁj@iﬁﬁs
10 ' 18 312157 R4l SUPPORT ASSY, oil pump badt (x
-‘--; I 7 for 278 375 RI1) LT
-] A EDRITA o G-221 50Fto. 43020
=263 50k Ea 56635
{Composed of - . e
1 FITTING - S
— ——T 1 HOUSING ilz 1:& Rt
- iy DEMCRIPTION 1 PLATE 312 142 Ri
L Ll {  PLUG 172 657,
1 PLUG I69°013 K91
1 230 421 R91  PUMP ASSEMBLY, oil {less screea) {will 1 SHAFT 3EL.159 R11 )
' wotk for 367 811 R91)
{Compuasd af - 1% Z71 284 FITTING, lubrication {(Alemits No. 1612B)
§1 BODY {optional with 109 460}
1 COVER 169 679 RL Ga221 501 to 43020
1 GASKRET 6% 07 R1 C-263 501 to HGL3S
3 GEAR 69 608 R
1 GEAR 227 113 R1 19 109 460 FITTING. lubrication {Lincelr Na. 5300}
1 HKEY 103 905 {optional with 271 284) :
1 PIN 112 011 G-221 501 to 43020
1 SHAFT IS T H C-263 501 to 56635
1 SHAFT and -
GEAR 230 409 R91 } a0 369 013 Ri PLU(:, distributor housing .
S/16 x 1" hex-hd cap SCREW (2) G=221 501 to 43020
5/16" lock WASHER (2) C-263 501 to 56635
3 49 608 R1  GEAR, oil pump drive 21 312 162 BRI FLATE, thrust
G-221 501 to 43020
2 & 606 R11 SHAFT w/GEAR, oil pump drive - C-z63 H01.to SLA3S
©=-263 501 ta 15879
C-221 501 to 14944 22 212 159 RI1 SHAFT w/GEAR and WATER,. support
. ol ‘ . - G2l GOHtond020
3 230 409 R91  SHAFT w/GEAR, oil pump drive . C-263 SUI"tO 56636
C-263 15880 Up
i C=2Z1 14945 Up 23 31Z 158 R1 HOUSING, ol pump shaft suppoTt
C-221 50I to 43020
4. 149 240 RT WO RING, 3/32x 9/16 x 3/4" @il purnp screen ¢ o KTs w665
5 147 812 R9]l SCREEN. oil pump 353 937 R1 CLAMP, pil pumgp
1/8 x 1~1/4" cotter FIN (phanphats coated) SUPBORT, 278 375 R9L}42) - . ‘
"Bf16 x 7/8" hex-hd czp SCREW (2] s
6 369 984 R1  GASKET, crankcase pan 57167 lock WASHER (2§ J'e™s
7 114 B6Y R1 REINFORGCEMENT, crankcasg oil pan 353 936 R2 GASKET, oil pump shaft support (umed with
C-263 501 to 14924 SUPPORT, 278 375 R91)
C-221 501 to 14469
143 992 . PLUG. L/4" stl-bd pipe
& 347 575 B92 FAN ASSY w/GASKET, 3 405 H and PLUG,
41 300 HA, crankcase oik 172 577 PLUG, 1-3/16" x . 083" housing sxpangion
c-221 501 to 4302¢
9 41 300 HA PLUG, craokeasze oil pan drain (optienal with C-263 301 to 56635
359 875 R1)
9 359 875 R1 PLUG, crankcase oil pan drain (optional with
41 300 HA}
10 I40EH GASKET, il pan drain plug § = Mot Furnished Separately
2 PRINTED IN UNITED STATES GF AMERICA

FRINTED IM UMITED STATES OF AMERICA n
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r\

B L Te

Ce221 501 to 43020
G-263 501 to BEB3S

IFB=10346 A

FRINTED 1H UNITED STATEL OF AMERICA

.d0-
K LUBRICATION SYSTEM

Gl FILTER = Canvinues
C-221 50l to 43020
C-263 501 te B&&35

371 234 R%!  PILTER ASSEMBLY, oil (consists of the
following pazrts)

¢

1 304 005 R91 TUBE w/PIN, 17 141 Rl, SPRING, 304 009 BRI

and VALVE. 304 008 R1. oil filter center

2 17 141 Rl PIN, by-pass valve and gpring retiiner
{5/32 x 1" Eana)

Lo ;‘\.,"'i. ' N
3 104 008 R1 VALVE, oil filter by-paas et -
4 304 003 R1  SPRING. cil filter bv-pass valve ‘
& 320 275 R%1l PAGKAGE, oil filter cemimr tube  .gmarf
[ o Pm. 1/b6x L-1/1&" cotter e
7 303 998 R1 CASBE, wil filter
8 304 011 R1 SPRING, oil filter element rotaining
9 304 010 R1 WASHER, oil filter slgment retaining epring
10 304 854 R1 GASKET, oil filter case (will work for
193 527 R.1}
11 323 BT RY1 PACKAGE, oil filter element
1z b1 261 VA VALVE, oil progsure relief
13 49 946 HA SPRING. il nressure ralisf valve
14 3 405 H GASKET, oil pressure relief valve cap
1% al 263 VA CAP, oil pressurs relief valve
16 37t 237 R11l BASE ASSEMBL Y, oil filter
[{Compesed of =
1 BASE

1 CAP b1 263 VA

1 GASKET Y 405 H

1 PLUG 17 191 R1

1 SFRING 49 946 HA

1 VALVE &l 261 VA)

6/16 x 1-5/8" hexshd cap GCREW (2}
716 x 1" hax-hd cap SCREW

7/16 £ E-1/4" hex-hd cap SCREW
7/16 x 2-3/4" hax-hd cap SCREW {2}
5/16" lock WASHER (&)

17 340 364 i GASKET, oil filter base (oot furnishad as part

of 371 236 R91)

17 131 R1 PLUG, 1/4" l;ex-hd pipe drain

§ - Mot Furnished Separately.

9 ARINTES |M UHITED STATES OF AMERICA
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LUBRICATION SYSTEM

i

oIl FILTER
c.zzi 43021 Up
C-263 36636 Up

':";" '"';':;:; pERGRIFTISN
334 622 R9z FILTER A55Y. oil
[Gempoaed of -
L BASE 384 523 R12
L CASE 384 529 R1
3 ELEMENT 27% 994 R91
1 GASKET 304 854 R1
i GASKET 384 B32 Rl
1 RETAINER 384 533 RIL
1 TUBE 384 530 R11 )
i 344 530 R11 TUBE, uil filtey center
] 384 53352 R1 GASKET, center tube
3 184 529 Rl CASE, lubrigating oil filter
] 184 536 H1 SPERING, slement hold-down

FAINTED 1M YHITEDR

UTATES OF A MEMICA

e,

NG.

BoH 852 S865 F. 8383
-31-
LUBRICATION SYSTEM

OIL FILTER — Cowminueo
C-221 4302] Up
C-265 Bbblb Up

13
14
15

16

384 535 R1 GROMMET, slsment sgtaining washet
354 533 R91 RETAINER ASSY, elemeat (conaists of
GROMMET, 384 B33 Rl, SFRING,
384 63h R1 znd WASHER )
279 994 R91 ELEMENT, oil filter
304 854 Rl FASKET, pil filter case
303 322 R} RING, snap g
384 525 R1 SPRING, check valve
384526 RI  VALVE, lubricatipg oil filter base 3
; L n TR M
384 523 R12  BASE ASSY, oil filter Lot
(Gomposad of - s
§1 RAS5E gk
1 PLUG 397 299 Ri
3 RING 303 32Z R1
1 SPRING 334 526 HI
I SPRING 384 526 R1
1 SPRING 384 527 R1
3 VALVE 384 528 B1 }
5716 % 1=t{2" hex-hd cap SCREW ()
Z/16 % 1-1/4" hex-hd cap BCREW (3}
7/16 % 1-1/2" hex=hd cap SCREW
571" logk WASHER (2)
397 299 Rl PLUG, oil filter basa {will work for 4d4d 618)
384 526 R1 SPRING, pressurs regulating
364 %27 Rl SPRING, e=lament by-pass
384 537 K2 GASKET, oil filter bass

§ - Mot Furnished Separately

PRINTED 1H UMITES STATRE OF AMERICA
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] MISCELLANEOUS i MISCELLANEOUS

Mo e PEICREFTION B Mo womaen DEAEAIFTION

— "HT;E” GASKET SETS PHRODUCT GRAPHICS ‘

372 770 R33  GASBKET SET, valve grinding includes 4 The following identification and instructional
gackets as follows =« Froduct Graphics are available for the
HE-Z21 and UC-263 Engi :
31330 GASKET, carburetor N neines

) 2 752 477 R1 PRODUCT GRAPHIC, air cleaner instructicns
164 418 Ri  GASKET, tylinder head {for units painted other than Red)

69 752 R1 GASKET, intake and exhaust manifold 2 752 478 R1 PRODUCT GRAFHIC, air cleamer instractions
i {for unita painted rgd)
25 B6E R1 GASKET, intake to cwhauat roanifold
2 75t 183 R1 PRODUST GRAPHICG, air cleansr instructions
263 983 Ri  GASKET, valve cover A (!nr units puntad vther than Rad) ‘

A

368 505 R1 ‘GASKET watar outlst . . 2 752 141 !u p';t:&nuc-r GRAPHIC, air cleaper m“ru:ﬁm.-‘ '

gfor anits pailoted red)
164 420 R1 GRQMME’.I‘.‘, vahm caver b

- T e u'nnz
111 024 Ri SEAJ,.. mh.'kn va..lw: lt.um ‘

B - L E
%WCT GRAPHIC, generator warning:

2 T52 048 R1 PRODULT GRAPHIC, engine shyt=down (fur

866 834 RI DEFLEGCTOR, intake and exhauat valve stem units painted ather than Red)
eil
2 752 049 R1 BFROPUCT GRAPHIC, sngine shut-down {far
381 737 R9Z GASKET SET, engine includes 2] gasketa units painted red)
as follows - (together with 372 770 R93 will .
work far GASKET SET 372 771 R91) 2 781 259 Rl PRODUCT GRAPHIC, "Iaternational” (2 for

. wnits painted other than Red)
3sQ 981 R1 GASKET, breather pipe

2751 272 Ri PRODUCT GRAFHIC, "Iaternational' {2 for
aTé 23T R1 GAEBKET, trankcase front cover units painted red)

347 AT4 BRI GASKET, craskcase fromt cover Z 752 149 R1 PRODUCT GRADHIC, “I.H.C. of Canadal

{for wnits palnted other than Red)
367 570 R1 GASKET, crankcase front plate

Z 752 150 R} PRODUCT GRAFHIC, "I.H.C. of Canada”
349 934 R GASKET, cramkcase pan {for unite painted red)

353 936 R2. GASKET, distributor 2 751 5333 R1 PRODUCT GRAPHIC, flo-matic (for units
painted other than Rwed)

42 9653 V GASKET, filter drain plug

()

2 75t 534 R} PRODUICT GRAPHIC, flo-matic {for units

612 293 C1 GASKET, fuel pump painted Red)
367 669 R1 GASKET, governor housing 2 752 445 R PRODUCT GRAPHIC, conerol switch
sacutcheon

371 238 R} GASKET, oil filter base
: 2 753 190 R1 PRODUCT GRADPHIC, "Made in the United

304 854 R1 GASKET, ril filter casg States of America"
384 512 RI GASKET, oil filter ceater tube 2 75] 449 R1 PRODUCT GRAPHIC., model symbael "UG.2214
{# for units painted red)
3405 H GASKET, oil pan drain plug
£ 751470 R1 PRODUCT GRAPHIC, model symbol "UC-ZZ1"
3406 H GASKET, il prassure relief valve cap [2 for units painted other than Raed)
69 607 R GASKET, oil pump cover (2) 751 475 R1 PRODUCT GRAFHIC, medel symbeol "UC- 3&3“ )

{2 for units painted red)
369 982 R1 GASKET, valve push rod cover

2 751 476 R1 PRODUCT GRAPHIC, model symbol "JC =263

89 674 R1 GASKET, water pump plate {2 for ynita padnted other than Red) o
i

69 676 R1 GASKET, waler pump 2 v51 144 Rl PROOUCT GRAPHIC, il filter instructione:

384 535 1} GEREOMMET, element retaine= wacher
352 221 RI1 "o" RING, ¢il pump screen seal
L20 2¥3 B9l PACKAGE, oil filter conter tube gasket

103 364 PINM, retiining apring washer
1/16 x 1-1/4" sotter PIN

310 665 R1 PLUG, rear bhearing cap (2)

352 2%l R1 SEAL, oil pump acresn "O" ring

“N 9

L FRINTED IH UNITER STATED OF AMBRICA, -] L] PAINTED 1N UNITED STATES OF AMERIGA

ARV, Mo, 1 (o}
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¥ FLECTRICAL SYSTEM

SPARK PLUGS, COIL, CABLES AND DSTRISUTCOR
{Battery lgnition)

13- __'.@ ImA-TE332

poy L DESCRIFTION

1 66 71} R92 GCABLE. voil to distributer (high tengion)
{for wse with oL, Delco-Remy No.
11 E5098)

L 318 437 R91  CABLE, coilto diutributoe (high tensioa)
{for yse with COLL, Deleo-Remy No.
1115082}

2z 312 118 R11 BRACKET, ignition coil (for use with COIL,

Delco-Remy Mo. L115098)

4rth x 518" hex-hd cap SCREW (2)

8y |6 tock WASHER (2}

L1732 copper WASHER (Z)

7i16 x 1/2% hex-hd cap SCREW (3}
(asmemblad in left feont of cylinder head)
15732" copper WASHER {3) {apsemblad in
tmft front of cylinder nead)

2 170 534 K11 BRACKET. ignition coil (for use with COLL.
Pelco-femy Moo 1115082)
Ti16 x L/2" hex-hd cap SGREW (2}
7/16 x 7/8" hex-bd cap SCREW {2}
7/16" lock WASHER (2} {asaembled in left
front of dylinder head)
16/32% lock WASHER (1) {asscmbled in left
front of cyiinder)

3 COIL, ignition {Deleo -Remy Mo. LILBOBZ)}
Mo. LONF cd-pltd NUT (2)
£/ 16 x L/2" hex-nd cap SCREW [£3]
Mo. L0 cd-pitd lock WASHER (2)
10/32% L1/16" x 16 ga. WASHER

k1 CoOIL, ignitioa {Deleo-Remy Mo. 1115098)
5716 % 58" hex-hd cap SCREW
5/ 16" logck WASHER {Z)
516 % 39" hex-hd cap SCREW

4 RESIETOR. ignition coil {Dulco = Remy No.
1957154} (together with SPACEH. 31 947 I,

will work for resistor, Delco-Remy Ma.

{928016)
5 370 594 R91 CABLE, coil to resistor
PRIMTED IH GHITER $TATES F AMEMISA @

mar, I.H-FART
B L MBER DEACRIFTION

SPARK PLUGS, COlL, CABLES AND BISTRIBUTOR — Cosrinuss
{Battery [enition)

L} 49 700 R91  GABLE, coil o diztributor primary {for uae
with COIL, Dalco-Remy No. 1115098)

& 368 267 Rl  CABLE, caoil to distributer primary (for use
With-CTIL., Dalco-Remy No. 1115082}

? 412 354 R9l GABLE, spark plug {No. 1and 6) (2)

g 266 265 RO1  CABLE, spark piug (No. Z and 5) (2}

9 SPARK PLUG (Charapion D-182) (light or
modatrate seTvice) (¥) {6}

% SPARK PLUG. (Fl‘tﬂtoﬁtc |8=82} {light or )
moderate sexvigeh® (6} o TeET

9 SPARK FLUG, (Champion 1-16) (intermediate

.emxyice}* (6) sty

3 SPARK PLUG, (Prestolite Lé-
gervice)* {6) k

9 SPARK PLUG. (€
anzvice)® (6}

4 SPARK PLUG, (AC-85) (normal o evice)* (6)

9 CpARK PLUGH (Auto-Lite BT-8) (rormal "
service)® (8 s B

9 SPARK PLIUG. [Frestolite 18-8) {zormal
aerviea}* (6} S

9 SDARIK PLIUG, (Champion D-§) (smvers
service}® (6} '

9 SPARK PLUG, {AC-LU83) (ssvere asrvice)®
16) .

9 sPARK PLUG wiGASKET, 37 762 H (nm'm.al
garvice) (Champlon P=15Y) (6) % '

9 SPARK PLUG, {Auto-Lics BET-4) (asvere
sarvige)* (&)

9 SEARK PLUG, (Preatolite 1B-3} [severe
serviee)* (&)

9 SPARK PLUG, (Champion D-6) (sxtrems
cavard service)® (6)

9 SpARE PLUG, (AC-CBL) {¢xtromé sgvers
sarvice}® (&)

-} SPARK PLUG, (Auto-Lite BTa3) (extreme
severs gervicelh {H)

9 sPARK PLUG, (Prestolite |8-2) (pxiremn

aevers service)* (6)
10 37 T2 H GASKET, spark piug (&)

11 318 056 R9l CABLE, spark plug {(Mo. 3 and 4) (2}

]

12 DISTRIBUTOR ASSEMBLY (for components
aeze liat of parts under details of "Distribytor”

13 333 036 KZ  GASKET. distvibutor

14 353 937 Rl GCLAMP, distibutor (&)

5/16 x 7/4" hex-bd cap SCREW (2)
6/16" lock WASHER (2)

15 170 535 R1  GLIP, ceil to distributer cable (for ute with’
CO1L. 1115082)

324 460 R1 RETAINER, spari plug wize (I}

31 987 D SPAGER {For use with registor Delco-
Remy No. 19571534 anly}

(#} - Foyp Uza With Gasoline And Combipation
Gas Or Gasoline Engines.

(%} - For Uss With Hatuwral Gas And
Ligu#fied Petyvoleum Gas Engines.

o RRINTED 184 UMITED BTATES OF AMERICA

{miLw. WHR I 1—ET)
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i ELECTRICAL SYSTEM ¥ ELECTRICAL SYSTEM
K PLUGS AND CABLES SPARK PLUSS AND CABLES - Conmuuea .
ete bgnition} {Magneto Jgnition) ﬁ }
501 to 43020 C-220 B0 to 43020

o 501 to 5663G G263 50| to DHBID
IPA-50613
Lt
il I . mART DEZCRIPTION iy ey b BEECRIFTION
1 SPARK PLUG (Champion D-Z3) (light or 1 SPARK PLUG [Auto-Lite BT =3} {extrems
moderate service) (¥) (6 mevers saryvice) (W) (&)
1 SDARK DLUC {AG-888 com. ) {Light ar 1 SPARK PLUG {B.G. Corp RB-485} (long lifc)
moderate service) {¥) (b) (%) (8}
1 SPARK PLUG (Aute-Lite BT -10} {light or 1 SPARK PLUG (Ch ion D-6} {long Lif
dacace sarvive) (R (6) o (Champion D-6} (long life) (%)
1 SPARK PLUG (Champion D- 168} {intermediate 1 SPARK ol
r\ service) (W) (6) PLUG (AC-C-81) (long iife) (%) (&)
, 1 SPARK PLUG {Aute-Lite BT -3} (long 1ife) (%}
| C— SPARK PLUG {Charmnpion 8 cotn. ) {rormal 3
service) (¥} (&)
2 3716 H GASKET, =spark plug (&)
] EPARK PLUG (AC.B58) (normal service) (¥}
{3} 3 310 964 B9l  CARLE, maghets high teosion (cylinder Na, 1)
1 SPARK PLUG (Auto-Lite BT -8) (normal 4 310 965 R91 CABLE, magoeto high tension (cytinder Mo, 2)
service) (® {6}
5 310 966 R31 CABLE, high i lind, .
1 SPARK PLUG (Champion 5 cam, ) {(severs magneto high tension (eylinder.No. 2
servica} {*} (6}
& 310 347 R9Y CABLE, magneto high tension {cylinder No. 4)
1 SPARK PLUG {AC-835 com. ) {3avers service)
(") (&)}
1 310 968 B9t CABLE, ta high i tind .
i SPARK PLUG (Auta=Lite BT -4) (severe magneto high tenaion (eylinde = Ho
sezvice) () (& ) I
‘ 8 310 969 B9t CABLE, high i i .
1 SPARK FLUG (Chamvi.r.m 4 gom.) (extreme magneto high tension (eylisder No 6)\
severe service) (%} (&)
: 9 308 579 R} GLIP, spark plug cable (&)
i | SPARK PLUG (AG-B18 com. ) (extreme . 5716 x 5/8" hex-hd cap SCREW e
B sovers sarvice) (¥) (6) 5/16" lock WASHER R
{#*) - For Use With Gasoline And Combination
. Gas Or Gaspline Tngines,
‘ (%) -~ For Jae With Natyral Gas And Liguefied
Petroleum (as Engines.
u S b
ITEE ik UNITED ATATES OF AMERICA @ o PRINTED {MN UNITED STATES OF AMERIGA
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ELECTRICAL SYSTEM

i

658 852 4274

-
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ELECTRICAL SYSTEM

DISTRIBUTOR

DISTRIBUTOR ~ ConTinuen

151617 18 25 26 19
A AN

20 21 22 23

W Symc:‘ul \@

| /
/ code !
A
IR B-12008A
REF, H. oy, \ He -
povn - m—nT DERCRIFTION il L hamT DEsCRIFTION
‘ o+
. Lok
367 839 RT2 DISTRIBUTOR ASSY {arder 372 867 R9E) £3 353 920 R1 GUARD, goveraor weight
C-221 501 to 43020 No. 8 x 3/16" sli-fil-hd. mach. SCREW
C-263 501 ta 56635 {2)
No. 8 lock WASHER, (2)
372 887 R92 DISTRIBUTOR ASSY (will work for
36T 839 R94) I4 353 917 RS91 ABRM, weight (I}
C-221 501 to 43020
C-243 501 o 56615 1z 356 192 B9l GAM
383 177 R%¥1l DISTRIBUTOR AS5Y L6 308 102 B9l  SPRING, guvernor {set of two) (used with
G221 43021 Up DIFTRIBUTOR, 367 83% R9Z)
3ER 592 B9] DISTRIBUTOR ASSY 16 373 331 B91 SPRING, governer (set of two) {used with
C-263 56436 Up DISTRIBUTOR, 372 867 R92)
16 373 963 R71 SPRING, governor (set of two) (uaed with
L 368 062 R91  CAP, distributor DISTRIBUTOR, 388 592 R91)
2 353 896 R9]l  ROTOR, distributer 16 372 963 R?1 SPRING, governar (st of twa) {used with
DISTRIBUTOQR, 233 177 R%1)
3 153 %0t R2 SEAL, brasker cover falr
17 352 293 R1 SFACER, weight arm (4)
4 %84 B30 & CIASHET, cover
18 368 059 R%1 SHAFT, distributor (used witk DISTRIBUTGR,
34T B39 R92 and 372 BAT7 RY2)
E) 384 831 RI1 COVER w/SEAL, 353 901 R and GASKET,
354 830 R1, BREAKER 18 388 593 R91 SHAFT, distributar {used with DISTRIBUTOR,
388 592 R9)
] 353 903 R9Z GONDENSER
18 383 178 B9} SHAFT. distriburar (used with DISTRIBUTOR,
7 383 905 R1 CLAMP, condengar 3B3 177 R9l)
Mo. 8 x 3/16" slt=filahd. mach. SCREW
Mo, 8 lack WASHER 19 158 096 E1 SPRING, disiributpr cap {2)
20 333 895 Rl SUPPORT. distributar cao spring (2}
a 383 172 R91  POINT S5ET, breaker arm and sratichary (used No. B x 3/8" sltard-hd. magh, SCREW (&)
with DISTRIBUTOR, 167 839 R9Z) No. B lock WASHER {2)
3 372 951 R91 BOINT SET. breaker arm and stationary (uscd
with DISTRIBUTOR. 372 867 R92. 21 369 013 R1 DLUG, distributor housing (aof ugsd with
383 177 R9! and 388 592 R91) TACHOURMETER ATTACMENT)
No, &8 x 3/16" sltepan=hd mach SCREW
21 394 D WASHER, atatioaary paist termingl 22 368 054 R WASHER. distributor thrust lower
£3 568 053 R1 COLLAR. distributor shaft
9 353 907 R1 SCREW, terminal
24 o4 552 R FIN, distributor shaft collar
Lo 353 906 Rt INSULATOR, striag anchor terrminal
2R 1468 057 R91 QIL SEAL, distributor shaft
11 251 933 R1 WASHER, terminal inzulating
Nao. 8B type "YU NUT {3} 26 3468 055 R1 WASHER, distriburgy thresg uppey
No. 8 logk WASHER {3)
27 36B 051 Ril HOUSING w/ WASHER, 368 055 Rl, and
12 352 77 R1l PLATE, brezker (used with DISTRIBUTOR, OIL SEAL, 365 057 R91, diatributor
367 839 RYZ) 123 947 PLUG. 1/8" slt-hdls. pine
12 372 B68 R1]) PLATE, breaker (used with DISTRIBUTOR,
372 867 R92, 383 177 RY1l and 358 592 B91) 155 460 R1 FELT., cam il hole
Mo, Bx 3/8" rd-hd 8lt-mavh SCREW
No. 3 lock WASHER A1 372 D TUBE. of distributor greass
PRINTED IH UNITED STATES OF AMERICA n a FRINTED IN UNITED STATES OF AMERICA

(MEV, MG, | |QuAg)




MNOU-25-2881 B8: 31 551
-46-

K ELECTRICAL SYSTEM

658 852 4274

-46~

] ELECTRICAL SYSTEM

F.Bd4-23

CRANKING MOTQR
leo-Remy}

N

CRANKING MOTOR — Conrinaen
{Delca-Rermny)

11 13 1314 15

NUT, 3/8*(2)

Always Give QRANKING MOTOR NUMBER When Ordering Faris.

el e DERCRIFTIOHN ey ey oESERiFTION
L . e el
1107360 MOTOR ASSY, cranking 10 1963525 COVER, switeh
3/8" NUT il 1950070 INSULATOR, cover
Mo, 8 NUT
HNo. 10NF NUT 1z 18835342 SPRING. contact return
3/8 x }-1/4" hax-hd cap SCREW (3)
3/ 8™ lock WASHER (3) 13 1935645 CONTACT ("R teymingl)
3/8" (cd or za-pled) lock WASHER
No. B (cd or zn-pltd} lock WASHER 14 1950069 SEUD ("R terminal) Mo, 10NF
Na. 10 {¢d or zn.pltd) lock WASHER
1% 1956226 CONTACT w/FUSH ROD
i SCEREW, No. LONF x 716" sltardsnd (2)
[ 195020 ATUDL. 378" terminal
H 1923435 WASHER, cover attaching screw (2) '
17 Mot Furnizhed Separately
3 1949453 SCREW, fisld lead attaching
' 18 1943533 CLIF {"5" términal}
4 NUT, No, iONF {("R" terminal} {2)
. 1] 1950065 STUD ("5" tarminal}
5 WASHER, Ne. 10 internat lock
21 NUT., Mo, I0NF {"S" terminal) (2)
& 1946143 WASHER, loclk
L& 1946143 WASHER, lock
s’

FRINTED IM UNITED STATEE OF AMERITA

) @ PRINTED iN UNITED §TATRS OF AMERIZA
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i FLECTRICAL SYSTEM i ELECTRICAL SYSTEM
P e v CEECRIFTION ner Py sESGRIFTION
\‘ J CRAMKING MOTOR ~ Conminutn CRAMEING MOTOR — GonTinuse

{Delca-Ramy) {Deleo-Remy)

23 1904419 HUT, 38" (2) [ 1926648 SCREW, brush atteching (4}

24 WASHER. 3/8" logk - &5 19289466 FRAME, commutator end

&8 19500464 STUD, 1/8" terminal Bb 1935168 GROMMET, lead (in fisld frarms )

26 SCREW, l/4 x 1/&" sli-rd-hd (2} a7 37521 RING, anap

27 WASHER. Lidn !.uck (&) : 68 1838436 C’.DLLAR. meter dnw

28 1114356 sWiTCH ASE! " 69 1931477, SPRING, mmr d:m |
o s i - .
29 1958679 SPRING p.h.mzer peturn 70 _ }
_ 30 1983041 PLUNGEF., aolencid switch 7t 18TIveE
. 31 1932205 LEVER, nhl.ﬂ:
s 820148
32 455106 " PIM, shift lever
S 1952427
33 1932197 STUD, shift laver .
) BEOL49
34 1950306 HOUSING w/BUSHING, 1862383, drive
1862383 . RUSHING, drive end L25947
38 1926640 NUT, shift lever stud 821 453
drive)
36 . WASHER, 5/16" lock .
1504560 WICK (drive and)
a7 1838568 COLLAR, drive end spacing
1% 1928021 RING, pipion stop retainer snap (drive end)
9 1928022 COLLAR, pinien stop (drive ¢nd)
40 809503 PIN, dawel (drive end} '
41 1946220 DRIVE ASSY, tnotor
4% 1950307 ARMATURE
44 333602 WASHER, commutator end spacing
45 1927853 INSULATION, field coil (4) B
46 1413960 SCREW, poie shoe (4)
47 1926616 SHOE, polse (4)
48 1935131 COIL, field shunt
49 1935128 COLL, field (3 coila)
50 1962275 WASHER, lock {(center bearing attaghing} (2)
51 132 900 SCREW, center beaving attaching (2}
g2 SCREW, No. 11 x 1/2" slt=truss-hd (4)
53 9265600 PIN, support attaching (23 T
54 SUPPORT (Mot Furnished Separately)
55 1926605 LEAD, brush ground {2)
5& WASHER, Ne. 10 leck (4) ‘
57 NUT, MNo. 10 {4)
58 L9Z8015 KiT, brush holder suppart (2)
59 1939970 BOLT. thru (2)
[-1e] 1926622 SPRING. brush (2}
61 1926618 HOLDER, brush insulated (2)
62 1926617 HOLDEER, brush ground {2)
b3 1506945 BRUSH () Alwaye Give CRANKING MOTOR NUMBER When Qrdering Parts.
PRINTED (H UNITED STATES OF AMEMRITA -] -] FmHTES M URITRE STATES OF AMERICA
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ELECTRICAL SYSTEM

MNNECTIONS

- GENERATOR, VOLTAGE REGULATOR AND

REF, I.H.FART
N, MUtMBER

OESCRIFTION

GEMERATOR, VOLTAGE REGULATOR AND

CONNECTIONS — Continuen

(AEY, MG, T (=37

R
9 316 250 R1 BELT, water pump ahg generarer fan {act *}
3 312 515 Rl BELT, fan (¥
1 WASHER, generatur drive shaft lock
11 NUT, gewnerator drive shaft
318 434 B9l ATTACHMENT, generater and regulator (for
uge with hydraulic pumpj (see NOTES 1 and
3} o,
{Consists of - T
1 BRACKET 315 722 R1
1 BRACE 312 514 RL
1 BRACKET 318 024 RL.
_ ! CLIP 263 815 R1
I FAN. 312 515 R91
1 FAN {Delco-
Rery Mo, 1944437) EA
1 GENERATOR
{Deico-Remy
No. 1102034)
1 HARNESS 265 191 BRIt
n t  PULLEY (Delco-
Remy No. L946714)
1 BREGULATQOR (Deleg- | w
IPR-52142 B Remy No. 1118959 )
263 615 A1 CLIP, harnenz
¢65 191 RY91 HARNESS, geuerater to regulator
'::u':' ';":"I:::.: OEBGRIFTION
i 1 GENERATOR ASEEMB LY (Pelco-Remy No.
I H 1102034) (12 volt} {{or components sce
% list of parts under details of "Generator'') (%)
i 5 )
T 2 312 Bl4 R1 BRACE, gencrator adjusting (¥)
{ T{ibx 1al/8" hexahd cap SCREW
T/16" losk WASHER
2 12068 R1 STRAP, generator adjusting (not *}
6l 262 H SPACER, gonerator adjusting
7/16 x 3/4" hex=hd cap SCREW
7/16" lock WASHER
3 REGULATOR, veltage {Doloo-Remy No.
1118999} (12 velt) (for components see list
of parts under details of "Voltage Regulator') _
1/4NF MNUT (&)
L/4NE % 3/4" hex-hd cap SCREW (2} [
1/4" lock WASHER (2} :
4 FAN, generator (DeleocBemy Noo 1944437}
& FPULLEY, generaior (Peleos«Remy No.
154671 4)
i 315722 R BRACKET, regulator (¥}
1/& % 1-3/8" hex-bd cap SCREW (Z)
1/a" lowk WASIHER (2)
7 312069 R1 BRACKET, wvoltage ragulator (not *)
27T 006 R EPACER, voitage regulator
1/2 % 1-1/4" hex-hd cap SCREW
5068 x 3/4" bex-hd cap SCREW
L/2" lack WASHER
5/8" luck WASHER
g 367 661 R1 BRACKET, ganarater (act *} (%) - Tasd On Units Eguipped With Hydrauiic
5/16 x 1" hex=hd cap SCREW (2} Fump.
G116 lnck WASHER (2)
NGOTE | - Factery Applicatica - Grder On
-1 3189024 R BRACKET, rear generator (¥) Machiae Qrder Form.
5{16 % 1" hex-hd cap SCREW NOTE 3 - Field Application » Order Through
1 ﬂ 516" lock WASHER Regular Service Parts Channcls.
1 \il—r‘" PRINTED IH UNITER STATED GF AMERIGA Y a FRAINTED IN UNITED STATES GF AprRRolA




MNOU-25-2881 B8 32 551 658 852 4274 P.&7-23
. I
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i ELECTRICAL SYSTEM i ELECTRICAL SYSTEM
HIE
GENMERATOR GENERATOR - ConTiNUER
{Part of ATTACHMENT, 3B 434 RIE) {Part of ATTACHMENT, 318 434 R9L}
(helco=Remy) (12 Volt) (Used with Hydraulic Pump) {Delco-Remy) (12 Volt) (Used with Hydraulie Pump)

] 194¢288 HOLDER, ground brush (package)
10 1921360 sTUD, "FY rerminal
L 1885090 BUSHING, insulasing ("F" tezminal)
1z 18587563 WASHER, insuiating {"E" temnipal)
13 1904 661 WASHER,. terminal stud lock (4
14 .- NUT, No. 12.(H
15 {BBL409 WASHER, flat (2)
16 1922701 Conl, fisld
17 WASHER, L/4' lock
' B N.FIT"-
18 SCREW, L/4 x 3/8" fil-hd slt'cap
: : ki
19 1912725 5HOE. poele (2) N % g
1843646 SCREW, pole shoe (2) -
0 1912073 INSULATOR, fisid coil
21 WASHER, 5/16&'" heavy tagk (&)
2z 809763 BOLT, theu :
23 1256u9 OILE A, drive end
24 NOT USED
25 1510404 FRAME, drive end
26 206915 NUT, drive ead hex.
27 04000 WASHER, drive snd nut lock
28 124345 KEY, Woodruff, /8 x 5/8"
2% 1B58603 COLLAR. spacing
30 809593 PN, drive end dowel
3t AUG9 6L WASHER, drive end felt
IPA-60T01
3z gly104 PLATE, drive end felt retainer
33 454378 BEARING, drive end ball
::‘zct. nm?zm“v nExcRIiPTION 4 a09945 WASHER, drive ead irpner apace
35 1g1z008 GASKET. oearing retainer
1102034 GENERATOR A35Y (12 vol)
5/ 16" NUT b 1911263 PLATE, bearing retainer, drive end
6/16 % 3/4" hex-hd cap SCREW 1904370 SCREW, retainer plate :
5i16 x 1" hex-hd cap SCREW 1880781 WASHER, lock
5/16 x 1=1/4" hex-hd cap SCREW
3/16" lock WASHER (3) 37 1925210 ARMATURE
11432 x 11/16" x 16 ga. WASEER (d)
38 200382 CLIP, terminal o brush
1 125 604 OILER, comrmutator eag cdn, .
39 CASE (Mot Furnished Separately) '
& 1926204 FRAME, cemmutaiey &nd
40 1921364 STULD {"A™ terminal)
3 a0475L BEARING. comrmutator ¢na ball
41 1921362 BUSHING, irsulating (A"
4 1925959 RIMNG, commutater end bearing
4f 192289 HOLDER, insulated brush (packige}
& 1923295 BRUSH (2)
Mo, & x L/j4" pd-hd sap SCREW 43 Rug0 62 DIN., commutator ead dowel
1304317 WASHER, lock
& 1978183 ARM, brush (2)
7 1908829 SPRING, brush (#)
8 1857414 W ASHER, space {2) Alwavs Give GENERATOR HMUMEBE ER When Ordering Favis.
_ PRINTED IN LMITRD STATEY OF AMERICA a a PRINTED IN UNITED STATES OF AMERIGA
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Iﬁl ELECTRICAL SYSTEM |ﬁ| ELECTRICAL SYSTEM
GENERATOR — Cowrnuen
f:“g?riv} {MNot used with Hydraulic Pump) (Delco=Remy) {Not vesed with Hydrauiic Pump)

23
i
T @
L
® !
oL
ot
81
1
* AA20F7A

nur. ey DERCRIFTIGN gy iy mesinkd oEXCRIPTION
Yo’ KEY TO UNITS 9 1881409 WASHER, terminal stud plain (2}
A - 1103305 GENERATOR ASSEMBLY (12 volt) {erder i0 121743 MUT, Mo, |2 terminal (1)
Delco-Remy No. 1100374)
11 1921860 STUD, "F" terminal

B - 1100374 GENERATOR ASSEMBLY (12 volt) {will work

for Delea-Remv Mo, E100305)
3/16" NUT
§/16 % 1' hex-hd cap SCREW
5/16 x 3/18" hex:hd cap SCREW
E/16 % 1-1/8" hex-hd cap SCREW
1732 % 11/16 x No. 1b ga. WASHER
5/16" lock WASHER. (3}

(X} - Letters of these units caorrespond with those shown foltowing
the description of the parts in the liat below and identifies
the upit for which the part isused. Itemas without letters
after the description indicates the part is ueed for all anits.

1 1939857 FRAME w/OILER, 125609, PIN and 809062,

comenutator end (Taic B)
e | 1927451 FRAME w/OILER, 1880635, FINM, 809362,

aad WICK, B04080 (commutator end) (Unit A}

Z 132688 ‘SCEREW, brush lead attaching (Z)

3 1904377 WASHER, brush lead attaching leck (&)

4 1923295 BRUSH w/LEAD

5 1916324 SPRING, brush (2 for Unit A)

] 1908829 SPRING, brush (& for Unit B}

6 1878182 ARM, brush (2}

T 1904348 WASHER, brush arm space (2 for Unit A}

7 1857412 WASHER, brush arm space (2 for {Jnit B}

m 1922288 HOLDER, grownd brush

BRINTHE (W UNITED ATATER OF AMERISGA n

12 1885090 BISHING, "F" terminal indulating

13 1358753 WASHER, field tertninal ptud insulating
14 1904 6&) WASHER, terminal stud lock (4)

15 19236256
15 1963879

COIL w/CLIF, 200382, fleld (Unit A)
COIL w/CLIP, 200382, field (Unit B}

16 x5ty SCREW, field frame ground (Unit B)

17 120380 WASHER, fisid frame ground lock (Unic B}
18 1843646 SCREW, pole shog (2)

19 1914618 SHOE, pole (2)

Z0 914491 INSULATOR, field ceil (2}

i1 815018 BOLT, thru {3

F¥a WASHER, 5/16", thru bolt, lock

23 1380 6§ CILLER (drive end)

4 1 24545 KEY, (/8 x §/8" {drive end) {Woodruif No. 5}
25 WASHER, 5/16", thru bolt locik

26 806915 NUT, shaft {drive sad) (Unit A}

ib 911324 NUT, shaft (drive end} (Unit B}

27 204000 WASHER, shaft nut lock (drive end) (Unit A}

27 1588439 WASHER, shait nut lock {drive ead) (Unit B}

Always Give GENERATOR NUMBER When Qrdering Parts.

o FRINTED IN UNITED 3TATES OF AMERICH

L b
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i ELECTRICAL SYSTEM MEMORANDA

GENERATOR - Conrrnuec
{Delco-Rumy) (Mot uded with Hydraulic Pump)

28 1910404 FRAME w/OILER, 1880641 (drive end)
(1Tnit A)

28 1871693 FRAME w/OILER, 1880641 (drive end) (Unit B)

29 309593 PIN, dowel (drive end)

k14 1880781 WASHER, retainer plate lock (3)

3L 1904370 SCREW, retainer plate &}

32 200382 CLIP, terminal (to brush)

33 1921362 BU@HING, A terminal iaswlating .

34 1921349 STUD, "A" terminal

35 1922289 HOLDER, insulated brush

k13 1380435 OILER [commutator end) (Unit A}

36 125609 OILER (commutatar end) (Unit B)

EY) 19464903 ARMATURE

37 817307 ARMATURE

38 1911263 PLATE, retaiger (drive snd)

i9 BO994% WASHER, inside space (drive end)

40 254378 BEZARING, ball (drive gnd)

41 819104 PLATE, {elt retaines (drive end)

42 B099 61 WASHER, islt (drive sod)

43 1858403 COLLAR, spage (drive end)

44 1912008 GASKET, bearing retainer
Y4751 BEARING, hall (commutator end) (Unit B)
1927448 CUP, felt rotainer {cominuiator end} {Unit A)
1948326 PLUG, bearing well {(commutator end) (Unit B)
B0906Z PIM, dowel [commutator =od)
1929989 H.;NG. bearing ¢lamp {sommutator end) (Unit

)

127447 WASHER, felt (commutater end} (Unit A)
B04030 WICK, oil (commutateyr end) (Unit A)
823561 WICK, oil (drive end)

Always Give GENERATOR NUMBER When Qrdering Parid-

PRINTED 1M LNITED STATEE OF AMERIGA L]

PRINTED 1M urh TED STATES SF AMERICA
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i ELECTRICAL SYSTEM

658 852 4274

*3Za

s ELECTRICAL SYSTEM

F.18-23

) VOL.TAGE REGULATOR
choo-Remy)
: Part of ATTACHMENT, 315 434 Ra1}
i \_—4‘&‘0# use with Negative Grounded Battery}

VOLTAGE REGULATOR - Conrinues

(Delen -Remy)

(Part of ATTACHMENT, 318 434 B91)
{Far use with Negative Grourded BaRery)

IPA-42145

RER, PELGE-mET

NG, NUMBER PEBESRIFTION

g vt oDEEgZRIFTION
1118999 5 REGULATOR, voltage

L/4NF NUT (2)

1/4" lock WASHER (2)

yi
8N 1927980 COVER

M
(.

1/4NF x [/2" hex-hd cap SCREW (2}

2 1953902 GASKET, caver

3 1939644 ARMATURE, relay

4 NOT USED

5 1878493 CONTACT and SURPPORT, voitage reguiator
& 1912176 SPRING, regulatey armature {2)

7 WOT USED

.S 1910174 RESISTOR, "F" terminal to ground

9 NQT USED

10 NOT USEDL

H kgr2159 SCREW, adjusting, relay armature

12 15944599 SCREW, rwegulator armature adjusting (2}

13 NOT USED

14 LB7B505 WASHER, regulator contact attaching sgrew
lock (2)

1% 1935051 WASHER, cover screw lock (£)

13 13247 &d SCREW, relay armature attacking (2)

17 LB7B51 4 SCREW, regulator contagt attaching (2)

15 1927982 SCREW, cover (2)

19 1864099 SCREW, terminal (3)

20 1922599 INSULATOR, regulaior contaet attaching
serew (2]

Z1 1878507 WASHER, ingulator regulator contact
attaching serew (2)

22 1868137 CLAMP. terminal {3}

Always Give VOLTAGE REGULATOR NUMBER When Ordering Partu.

FRINTER |N URITED STATES OF AMERIEA

-] FRINTED (M UNITER 3TATES OF AMER|&4




O

MNOU-25-268681

Ba: 34 55-L

-53-

K FLECTRICAL SYSTEM

K

FELECTRICAL SYSTEM

658 852 4274

_33-

F.11-23

VOLTAGE RESULATRR
{Dalgo-Ramvl
(For use with Fositive {irounded Battury)

VOLTAGE REGULATOR = CanTinuEn
-Remy}
th Positive Grounded Bawery)

{Dalco

{For nse Wi

==t
"‘ p =
; oE O .
i &1 (of
| @ i
o HOS
/
/ - £y - Rt
18 5 8 1»77
B
P A-3377S
. _;.-\
AEF. oLl L P, )
prl o DEBERIFTION ety meo GESCRIFTION -, %
1118779 REGULATOR, voliage 10 1878505 WASHER. regulator gentact attaching
L/4ANF NUT ¢2) sorew lock '
L/4NF xz 1/2" hex-hd cap SCREW (2}
1/4" lock WASHER (2] 11 1678517 CONTAGT and SUPFORT. resulator
i 19214982 SEREW, cover attaching (2) 12 1RTBTED ARMATURE. Telav
454431 SCREW, rolay armature (2}
2 1922996 WASHER, infulating cover attaching screw (2} 1904377 WASHER, relay armature attaching
agrew bock (2)
3 1927980 COVER
13 1912176 SPFARONG, regulator armaiure
& 1327981 GASKET, <over
14 1922408 SCREW. regulatoz armature adiustne
=3 1568137 &LAMP, tesminal (4}
15 1522559 INSULATOR, rmgulator contact atzaching
[} 1864099 SCREW. terminal {4) FCTmW
? 1818516 SCREW, reguiator confact atraching {2)
14 1927915 LEAD, ground
B 191215% SCREW. adiusting relay armature
i? 1910174 RESISTOR. "F" terminal t& ground
9 L B7RE07 WASHER. insulating ragulator contagt

atteching screw {2)

PRINTFD |M LUHITER ETATFE DF AMETIGA

Always give VOLT

AGE REGUIATOR NUMBER When Qrdering Parts.

rRINTED 1 UNITES STATER OF AMERIGA
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_54-

ELECTRICAL SYSTEM

TRIC WIRING
wsry Lpgnition) (For units equipped with Instrumeant Panoel

"*a..uﬁ:hman: 305 191 R91 or Automatic Shut-Oif Attachment
305 198 R91)

40

For electric fuel pump

ELECTRIC WIRING — Cowrinursn
{Battery Ignition} (For units equipped with Inatrument Panel
Attachient 305 191 R9! or Autornatia Shuat-0Off Attachrmeat

505 198 R91)

32
] - - -.-

-
wanff

For automatic
shut-off panel

IPA-S5449A

o 1 H. bART DESSRIATEGOH o Sasanen pEssmiFTION
1 CABLE, ignitien swit¢h to resister {orange) 4 CABLE, minus {-} oa ammeter t¢ "B on
{order 305 92 R91) () solenoid (pesitive ground) ot plus (+) en
1 GCABLE, "C" on relay bo resistor (Orange) armmeter to '"BY on solenoid (negative ground)
{order 305 192 R9I} (F) {ved) (order 305 192 R91) (1) (1}
z i66 317 RO1  SWITGH, starting (1) (1) 5 62 801 DC  SWITCH, lgnition (¥}
Ma. LONMF NUT (2}
Ng. 1ONF * 7/ 16" slt-pd-hd SCREW (2} ] CABLE, ignition awitch to L' on voltage
o, 10 lock WASHER {2) regulator (yellow) (order 34§ E92 R91) (T)
3 CABLE, minu; {=) on ammater to atarting -] CABLE, "B" on relay to "LY on voltage
= switch {positive ground) or plus (+) on regulator (yellow} (order 305 192 R31) (I}
amtneter to starting switch [oegative ground) T CABLE, starting gwitch to '"S" on solessid
W (red) (order 305 192 R91) (+} (D) (green) (ordsy 305 192 E91) {F) (1)
FRINTED IM UNITED TATES OF AMERICA n o PFPRINTED 1IN UMITED STATES OF AMERITA

(REV, NO, i t0-£8)
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K ELECTRICAL SYSTEM K ELECTRICAL SYSTEM

ELECTRIC WIRING = Convinuen

(Battary [gnition) (For upits equipped with Instrument Fanel
Attachrnent 306 191 B9l or Automatic Shut-0ff Attachmeatr
305 198 R91)

) 269 103 R91 AMMETER (1} (1}

-] CABLE, positive (+) on ammeter to "Bl on
voltags regulater (positive ground) or minus
{-} op ammater to "B on voitage regulator
{negative ground) (blue) {order 205 192 RI1)
{1 (1)

14 ' CABLE, "R" oa aplensid to resistor {brown)
{order 305 192 R9L) (1) ()

1} 298 (92 ROl HARMNESS, cable (1) (§)

12 165 518 R9t  COIL, ignition (alse illuatzated with "Spark
Plugs, Geil Cables and Distributer')

t3 175 594 R91 GABLE, minus (-} on coil to resistor (positive
ground) ar plus (+) on coil to resistor
{aegative grouad) (alao liated with "Spathk
Plugs, Goil, Gables and Distributez'")

14 RESISTOR (alao Listed with "Spark Plags",
Coil Cables and Distributor')

15 368 267 R91  CABLE, plus (+) on coil te distributor
{poaitive ground) or minus {-} oo coil to
distributor (negative ground) {atso liated
with "Spark Plugs, Cail, Cables and
Digstributer)

16 DISTRIBUTOR, agsembly (for componsats see
list of parts under detailg of "Distributos"}

17 MOTOR, cranking (for components ses list of
parts uader details of "'Cranking Motar')

18 CABLE, hattery t¢ ground (net furnished with
power unit) (See "Battery and Cables')

19 CABLE, hattary to granking motor (net
furnished with power unit) (5¢¢ 'Battery and
Cablag™)

20 BATTERY (12 volt) » dry charged (not furnished
with powey unit} {(See "Battery and Cables'')

21 z64 164 R91  GLIB, cable (1) {r] {2)

i REGULATOR. voltage (for components das
tist of parts under details of "Voltage
Regulator")

23 CABLE, geoerator "A® to "Gen" on voltage
regulator (red wiblack tracer) (order
264 637 R33)

24 CABLE, geoerator "F' to M'F" on voltage

regulater {(black w/red tracer) {prder
264 637 R93)

25 265 191 R91 HARNESS. generstor to regulator cable (¥)

ELECTRIC WIRING — Continuen
(Battery Ignition) {For unita equipped with [nstrument Panel
Artachment 305 191 B9l or Automatic Shut-0Off Attachment

305 198 BR91)

9 EABLE, "5" oo relay te stop switch
(furnished as part of SWITCH, 265 471 R91}

30 265 471 By} SWITCH, stop (1}
31 CABLE, stop switch {o cil pressute indicator
{furpished as part of Z68 B4Z RH) i
32 CABLE, stop gwitch ta wata p mp-raturo o
zauge (furmished a5 part of Z5EE0E K1)
ik "\EPM
33 268 542 B91 INDICATOR w/WIRE, ail pressd

34 256502 R91 INDICATOR wiWIRE, watal te

CLIF, oil to distribytor cw "

o

35 i70 535 R1

L
il

36 362 120 R1  CLIP, oramking mator harneas,

37 CABLE, jgnition switch ia fusl pump [Biackj
(e )] - _;;-\. \,‘:‘:,_ e
58 CONNEGTOR (furnished as part of igaition

switch to fuel pump cable) {#k)

9 CABLE, fusl pump to cOnneCtor {furpishad
as part of fuel purnp) (L] o

40 PUMP, fuel {for componsats nse List of parts
under detaila of "Elsstric Fusl Pump") {(¥9)

25 264 637 R93 HARMESS, genspator to segulator eable (oot
) {1} = Part ¢f Inutrument Pansj Attachment,
058 191 R9L-
b GENRERATOR {for compenents se¢ list of parts (3} - Part Of Automnatic Safety Sbut-Off
under detaila of *Generator") Attachment, 305 198 91,
{*) - Used Ou nits Faupped With Hydraulic
1 263 515 B9l GLIP. generator cable Pump.
(##} - Part Of Electric Fuel Pump Attachment
28 265 470 R91 RELAY (1) 316 151 R91
FRINTED IN UNITED STATES OF AMERICA L o FHINTED [N UHITED STATES GF AMERIGA
{REV. HG, b L2 H
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Ki ELECTRICAL SYSTEM K ELECTRICAL SYSTEM

P Nevric wirmg: ELECTRIC WIRING — Conrinuen A
gnelo [gnition) {(For urits equippec with [Instrument Papal {Magneto Ipnition) (For wnits equipped with Instrument Panel ;-
Attachrnents, 312 062 R91 and 312 063 B9 or Automatic Shut«Qff .

achments, 312 &2 R31 and 312 063 RY! or Automatic Shut-Off
Attachmeanta, 312 05% R91 and 312 060 R9 1} Attachments, 312 059 RS9I and 312 0460 R21)
=221 501 ro 43020

C-221 501 ta 43020
G263 501 to B6635 C-263 501 to 564A35

Magrsto only IPA-656136 A
o il DESERIFTION i b AL BART bESGRIFTION
1 CABLE, ignition switch to magnete {orange) [ &4 207 DB SWITCH., magneto (¥)
{erder 312 061 R91) (§)
1 CABLE, stop switch 1o magneto {orasge) & 310 962 B9 MAGKETD {(American Bosch MRD-6A302) high
{order 312 061 K91} {*) tension (medinm dnty- tungsten points) {for
components ses list of parts under details of
2 366 317 RQ] SWITCH, starting (+) (¥) fiMapnats')
3 CABLE, minus (-) on ammeter to starting [ 310 963 K91 MAGNETO {American Bosch MRF -6A202)
switch (poesitive ground) or positive {+) on (high tension} (heavy duly - tungsten points)
anmeter to sfarting switeh (negative ground) {for components see list of parts under detalls
(red) {order 312 061 R9L) (+) (W) af "Magneto')
CABLE, minus (-} oz ammetar to "BY on {+} - Fart Of Inatrument Panel Attachments
s solenpid {positive pround} or positiva (r) on 312 062 R9Y And 312 063 RGL.
. : atntrietar to "B” on sclencid (negative ground) (*) - Part Of Automatic Safety Shut-off Attach- E
o (red) {order 312 Q61 R1) (+) (W) menth 312 059 B9l and 312 060 ROL.

PRINTED IN UMITED STATES OF AMERICA n PARINTED [N UH{TED STATES OF AMERICA

(REV. MO, | 10id)



MNOU-25-2881 B8: 36

i

ELECTRICAL SYSTEM

658 852 4274 P.15-23

-57=

ELECTRICAL SYSTEM

]

REF.
M

L H FART

HuMBER SEICRIFTIGH

REF,
NO,

I M.-FART

HUMBRR DEBCRIFTIGN

ELECTRIC WIRING = Conrinyen

(Magnete Ignition) (For units equipped with Lnstrument Panel
Attachments 312 062 R91 and 312 D63 A9l or Autematic Shut-0ff
Attachments 312 053 R91 and 312 060 R9L

C-221 501 to 43020

C-263 501 to 56A35

ELECTRIC WIRING — Conrinure

{Magneto Lgnition) (For unite squipped with Inatrument Panel
Attachments 312 062 R91 and 312 063 RY} or Automatic Shut-Off
Attachments 312 059 K91 and 312 060 R91)

C-221 561 to 43020

C-263 501 to 56635

6 313 698 B9l MAGNETO (American Boach MRF -6A332) ST 633 BEARING, idlar pulley shaft (also listed and
{high tension} (heavy dutv-platinum pointe} illustrated with "Fas Belt, Idler Pulley and
(for components see list of parts undar Arm") _
detaile of "Magnato') j '
305 177 R1 BELT, water pump and ganerator fan (also
? CABLE, starting switch to "S" oa salenaid Mated and illustrated with ' Fan Baolt, Idler
(green} {order 312 061 R9E (+) (¥) ko ;p.;%luy and Arm"} f ety 5y ‘
2 B | ro H i . . AR
8 269 103 R%1  AMMETER (+) {¥} 310 964 R91  CABLE, magnato high tensisa (cylinder Nao. 1)
' B . . ) - ylpaclisted and illustratediwitic b
| ] GAELE, positive (+) on amracter to "B" on ) and Cabias) - - & "‘3
voltage regulator (pesitive ground) (or 510 965 R91 CABLE, magneoto high ten
negative {-} on amameter to "BY on voitags- {also Lirted and illustrated:
regulator (negative ground) (blus) (owvder and Cahlea') -
312 06t R9L) (+} (®) EE R : TR
- 310 966 R91 CABLE, magneto high fensi ”‘_g(-.-ﬁinau Ba. 3)
[11) 312 061 R91 HARNESS, cable {used with Elactric Starting) {aiso ligted and illustratedgritic"Spark Flugs
{+} {®} and Cables't) R !
i1 MOTOR, cranking (for components see list of 310 967 R91 CABLE, ragneto bigh tenmioi{sylindar Na. 4)
parts under details of "Cranking Motor') {also listed and illustrated with'Spark Plugs
. and Cables") . e .
12 CABLE, battery to ground (not furntshed with
power unit) (See "Battery and Cables") 310 968 R91 GCABLE, magaeto high tefision (éylinder Mo. 5)
- {also linted and illustrated with "Spark Plugs
13 CABLE, battary to cranking motor (not and Cabima") R i
furniahed with power unit) (Sae !'Battery and T
Cablag") 310 969 R91 GCAELE, magneto high tension (eyllnder Ne. &}
{alno listed and illustrated with nSpark Fluge
14, BATTERY (12 volt) - dry charged {not and Cablea™) [ . .
— furnished with power uait) (See "Battery and .
' Gables') 308 575 R1 CLIF, spark plug cable (aigo listed asd
; illuktrated with "Spark Pluge and Cablas™} £2)
15 264 164 Rt CLIP, cable {(+) (%) (2} 5/16 = §/8" hex-hd cap SCREW
5716 loek WASHER
16 REGULATOR, voltage (for components =see
lint of parts under details of "Veltage 199 461 FITTING, i/8" lubrication (Linceln 5000}
Regulator''] {optional with 138 322 H)
138 322 H FITTING. !/8" lubrication {Alemite |610BL)
17 CABLE, generator "A" to "GEN" on voltage (aptionat with 109 461} - o
regulator (red w/block tracer) (order
264 637 R93) 381936 R2  GASKET, oil pump shaft suppott (2180 listed
and illugtrated with *Grankeass Qil Pan and
18 CABLE, generator "F'' to "F' on voitage il Pump™}
regulatar (black w/rad trager) (order
Zb4 637 R93) 312 051 R91 GAUGE, oil level
19 264 637 K93 HARNESS, gencrator to regulator cabtle 312 054 B PULLEY, idlar (also listed and iflustrated
with "Fan Belt, Idler Fulley and Arm')
20 CENERATOR {for components see List of
parts under details of 'Generator') 143 992 PLUG, /4" slt-hd pipe-{also listad and
illuatyated with "Crankcase (iF Pan and O
. 21 263 515 R9! CLIP, genarator cable Pump”)
F 265 471 R91  SWITCH, stop (¥F) 133 50Z Rl RING, snap{alee listed and t\lustrated with
’ vFan Belt, Idier Pulley and.Arm!') (2)
23 CABLE, stop switch to oil pressure indicatar A F
{furnished as part of 313 067 R91) 312 DA6 R1 SUPPORT, idler pulley adjusting arm {alao
listed and illustrated with "Fan Belt, Idiey
24 CABLE, atop switch to heat indicator Pulley and Arm'') o ’
(furnished as part of 265 468 R91) 12732 x 13/16 x | /16" ga WASHER (2)
25 313 067 R91 INDICATOR w/WIRE, o0il preasurs gauge ¥ 31z 167 R91 SUMPORT, oil pump shait (alao lHated and
26 265 468 R9] INDICATOR w/WIRE, heat gauge (%) illustrated with "Grankcass 0il Pan and Oll
Pum u)
Ex) 362 LA B CLIP, <able harness ¥
313 052 R1 TUBE, ovil filler
8 62 BEi D CABLE, ignition switch to magnets (not used
with slectric starting) SCREW, 5/16 % 1" hexvhd cap {at Eroat
WASHER, 5/16" logk [cover
312 066 R1 ARM, idler pulley adjusting {also listed and
illustrated with *Fan Belt, Idler Fulley and {+) - Part Of Instrument Panel Aftachments
Arm') 312 D62 R91 And 312 063 R91.
3/8 x 1" hex-hé cap SCREW (¥} - Part Of Automatic Satety Shut-Off
| 13/32 = 13/16 % 1/16!" ga WASHER Attachments 312 059 R91 And
- 3/8" logk WASHER 312 060 R91,
PRINTRD IN UNITED 4TATES OF AMERICA 5 o PRINTED IN UNITEL STATES RF AMERISA

EY, MO, L 10aeRh




MNOU-25-268681

Ki

BE: 36 SSeL

-58-

ELECTRICAL SYSTEM

K
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ELECTRICAL SYSTEM

QECTRK‘- WIRING
attery Ignition)

ttachment, 349 132 R31)

Py ‘BT units with instruments and instrument panel (regular gaugea)

!
i

-

i

)

26— \

ELECTRIC WIRING — SonTinuko
{Battery lgnition)
{For units with instruments and instrument panel (regular gauges)

Attachiment,

REGULAR SYSTEM

4% 132 R9L)

50L

tIGN

ACC.
BAT,

OF

I
—_t
CEA-23247

PRINTED |N UHITED §TATER OF AMERICA

MKV, MO 1 [owan)

ey =
1 269 103 RY1 AMMETER {part of ATTACHMENT, iz CABLE, minus on coil to diatributer
349 132 R91)
i3 RESISTOR, ignition coil (atao listed and
2 CABLE, plug {+) on ammaetsr to "B" on illustrated with "Spark Plugs, Coil, Cables
zolenoid {order 34% j28 R91) gnd Distributar’) e
3. CARLE, "I on stlenoid to resistor {ocder 14 CABLE, reaistor to "IGN" on ignitlon and
3149 129 R91) startet awitch (arder 349 129 RY1) :
3 CABLE, "5" on solenoid to "SOL" on ignition
and starter switch (order 349 128 R91) 15 COIL w/CLAMP, ignition (also listed and
illustrated with "Spark Flugs. Coil, Cables
§ SOLENOID (furnished as part of and Diatributor') e 3
"Cranking Motor') L
16 370 594 R9]1 CABLE, plens (+) on coil to resigtor (aiso
[} CONNECTOR, ¢ranking moter to "M" ou listed and iltustrated with "Spark Pluga,
solenvid [furnighed as part of "Cranking Cuil, Cables and Distributor")
Motor®)
L7 CABLE, "B" on regulator to minue {-) oa
7 MOTOR ASSY, cranking (for components ses ammeter (ppder 349 130 R91}
lint of parts under detaiis of "Cranking
Maotor") ta CARLE, "L" on regulator to "BAT" on
8 CABLE, cranking motor to battery (oot ignition and starter switch (oyder
furnished with power unit) (See Battery and 349 130 R%1)
Cabien')
19 CABRLE, "G" on regulator to "A" oo gepera-
9 BATTERY (12 volt} {(not furnished with tor (order 264 637 RI3)
power unit) {Sea ""Battery and Cablea™)
10 CABLE, battery to ground (net furnished 20 GEMERATOR ASS5Y (for compenents nee liat
with power unit) (Ses "Pattery and Cablest) of parts under details of "Geas rater')
; DISTRIBUTOR ASSY (for components see lint 2 CABLE, "F" oo ragulater to "'F' oo
of parts under details of "Distributor") generator {order 264 637 RO3)
[

PRINTED IN UNITED STATES OF AMERITA
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ki ELECTRICAL SYSTEM L' | MEMORANDA

REF. b M PART
HD. M MBEN

v ELECTRIC WIRING = Conrinuse

{Battery igniion)
{For units with isstramenty and igatrument panel (regniar gauges)
Attachmpent, 349 132 R91)

pESGRIPTION

22 REGULATOR. voltage {12 valt) {for fompa-
nents gos list of parts under details of
"oltage Regilator')

23 337 354 R3 PANEL, instrument (part of ATTACHMENT, : R
349 132 RY1) ' : R
4 - NOT USED !

z5 327 144 B9l SWITGCH, ignition and starter (pat of
s . A{_I.'-'I‘}’LGHI\}I.ENT. 349 132 RAY)
26 ‘ GARLE, tachourmster to "ACG" on igaition
: and atarter awitch (furnished ag part of
hourmenter oF tachourment)

z1 338 695 R91  TAGHOURMETER (part of ATTACHMENT.,
L 349 134 RY2)

— HOURMETER, slectric (part of ATTACH-
MEWNT, 349 134 R9l) .

28 CAR LE, tachourmater to grownd (furnisbed o e T
ap part of hourmater or tachourmets ) :

349 128 R91 HARNESS, cranking motor geble {part of
ATTAGHMENT, 349 127 R%!)

349 129 R91 HARNLSS, iguition cable (part of C
ATTACHMENT, 349 127 R9D)

349 130 B9l MWARNESS, regulator cahle {(pare of
ATTCHMENT, 349 127 R91)

\_‘ 264 637 B93 HARMESS, generater to reguiator

A

FRINTEDS IN UHITED 4TATES OF AMERICA o & FRINTCD 1M UNITED STATET OF AMERIZA
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vh ELECTRICAL SYSTEM

F.18-23

CTRIC WIRING

ery lgnition)

\: « LRits with instruspents and instrumient panel {zafabty gauges)
achimeat, 349 133 A9l

ELEETRIC WIRING = Conrinygen

(Battery [gnition}

{For uhits with instruments and instrument panel {safety gauges)
Attachment, 349 133 R%1)

SAFETY SHUT-QFF SYSTEM

CEA-G3242

¢

MRy, Hg, ] joeas)

T::" ';::".:::: BessRIrtion ':::;" ';":I;::: DESCRIFYIOR
1 347 604 R91  INDICATOR, safety oil pressure (part of 7 CABLE, "5" on solenoid to V'SOL" on
ATTACHMENT, 349 133 R91) ignition and startex switch (order
349 128 ROL)
2 42915 D BLOCK. jungtion {part of ATTACHMENT, ) CONMNECTOR, cranking mator to "M" on
349 133 RY1Y salencid (furnished an part of "Cranking
Motor") ’ o
2 42 917 D BLOGK w/BLOCK, 42 915 D and BRACKET, e e R
42 91& D), junction {opticpal with o SOLEMNOLD (furnished as part of
352 110 R91) (part of ATTACHMENT. “oranking Motor")
349 133 B9}
10 MOTOR AS5Y, ¢ranking (for componeais @
352 110 B9l BLOCK w/BLOGCK, 42 915 D and BRACGKET, list of parts vader details af "Craoking:.
47 916 D, junction (optional with 42 917 I Motor')
{part of ATTACHMENT, 349 133 R91)
No. SNF NUT (cd or zn=pltd) 11 CABLE, cranking metor to battery (aot-
/g« NUT furnlshed with pawar unit) (S5ee "Rattery
3/8 % 1/2" hex-hd cap SCREW and Cables'"} .
No. 8 int teoth lock WASHER
3/8" lock WASHER 12 BATTERY (12 voit) (not furnished with
powsr ugit) (See "Battery and Cables')
3 GABLE, '"8" on regulator to minua {-} oo
arnmeter (order 340 130 R91) 13 CABLE, battery to gyound (oot furnizhed
o  with pewer unit) {See "Battevy and Gables")
4 260 103 R91]  AMMETER (part of ATTACHMENT, 14 DISTRIBUTOR ASSY (for components see list
349 133 R91) of parts under details of "Distributor''}
5 CABLE, plus {+) on ammeter ta "B on 15 CABLE, minus on coil to distributer
solenoid {order 349 128 RY1Y
16 RESISTOR, iguition coil {alss lizted and
\ CABLE, "R" on solenoid to resistor {order illustrated with "Spark Plugs, Coil. Cables
"\_ ) 349 129 Ryl) 2nd Distributos')
FRINTED |H UHITED STATRE OF AMEAIEA & PRINTED IN UKITED STATES OF AMERICA
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i ELECTRICAL SYSTEM i ELECTRICAL SYSTEM

' ELEETRIC WIRING = Contiweo
(Battery lpnition)
(For units with instruments and instrument panel {safety gauges)
Attachrment, 349 133 R91)

17 CABLE, resistor to "IGN" on igniticn and
starter switch {order 34% 129 R91)

18 GOIL w/GLAME, igition (also listed and
illustrated with "Spark Plugs, Coil, Cables
and Listributor")

12 370 594 R%1 CABLE, plug (+) on ¢eil to resistor (also
liated and iliustrated with "Spark Plugs,
Gotl, Cables and Distributor'l)

' ' 20 GENERATOR ASSY (for components see list
of parts under detaila of "Generator)

21 CARLE, "F" on regulator to "F" on gensra-
tor (order 264 637 RY3)

22 CALBE, "G" on regulator 1o "A'" &n genara-
tor (order 264 637 R93)

23 REGULATOR, voltage (12 vaolt} {for compo-
nents see lint of parts under details of

"Woltage Regulator")

a4 CABLE, "L an regulator to “BAT" on
igmition and starter awitch (order
349 120 R91}

O

337 354 R3 PAMEL, instrument {part of ATTACHMENT,
349 133 R9l}

26 327 144 R91 SWITCH, ignition and starter (part of
ATTACHMENT, 349 £33 R91)

27 63 713 DA CABLE, "BAT" on relay ts "IGN" on igaition
and starter switch (part of ATTACHMENT,
349 F33 R9L)

28 NOT USER
29 NOT USED
' 30 NOT USED
31 606 069 G91 RELAY, autornatie shut-off (part of

ATTACHMENT, 34% 133 R91)

kY4 274 747 E91  GABLE, safcty control toggle switch ta
"Ewiteh on relay (part of ATTACHMENT,
349 133 R91)

33 347 602 R9! INDICATOR, safety heat (part of ATTACH-
MEMNT, 349 133 R91)

kL CABLE, hsat indicater to jungtion block
{order 347 &02 R9l)

35 274 747 R91 CABLE, safety control toggle switch to
junction block [part of ATTACHMENT,
349 135 RYE)

8

ELECTRIC WIRING — Conrinuro

{Battery [gnition})

(For units with inatruments and instrumeat panel (safety gauges)
Attachment, 349 133 R91)

19 CABLE, safety oil pressure indicator to
junction bleck (order 347 604 R9L}

37 255 818 R91 SWIFCH, safety contral toggle (optiomal with
i 03 E84 C91) (part of ATTACHMENT,

&9 133 R91)

it 603 884 CY1 SW'I':'GH. safety aontrol toggl.n (opﬂonal w:.th
oo i ?.53 ma K91) {part of Arrmm

39

49 N.DT USED

a1 GABRLE, tachourmeter to ground (fursished
a3 part of hourmeter or tachonrmeter)

42 TACHOURMETER (paxt of ATTACHMENT,
349 134 RYZ} ,

42 HOURMETER, electric {part of ATTACH~
MENT, 349 136 R91)

43 CABLE, tachourmetsr fo junction block
{furnighed as part of hourmeter o1
tachourmetes)

42 916 D BRAGHKET, junction block (part of
ATTACHMENT. 349 133 R91)
Nu. 10 NUT

MWo. |0 x 1/2" slt=hd mach SCREW
No. 10 lock WASHER

264 637 R93 HARMNESS., generator to ragulater

34% 128 R9] HARNESS, craoking motor cable: {part ai
ATTACHMENT, 349 127 RY1)

349 129 R91 HARMESS, ignition cable (part of
AT?ACHMENT. 349 127 3-9!).'

349 130 R91 HARNESS, regulator cable {part of
ATTACHMENT, 349 127 R9I)

PFRINTED IN UNITED STATED OF AMERICA [
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K1 ELECTRICAL SYSTEM i ELECTRICAL SYSTEM
& ¢
MAGHETD — Ceantinuew '
MAGNETO X :
(an,ch) {High Tension) E:B-%%,G!ms(tﬁuég :‘;6133605) .
C-ZZI 501 ve 43020 o Sal o 56635 .

C-263 501 to 50635

7 ® & 20

il
l: : 'r,z,!;:si:’r & . =7
' i . e
. 09890=
) :

_—.‘__u.'—-._m.-_—_—q—_m—.-___.'.—_n-—w—q—n——--——-.-——

NN

5758 57T 58 65

FEFTT—

IPA-66134
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T ELECTRICAL SYSTEM Ki ELECTRICAL SYSTEM

MAGHNETO ~ Canrrnuo
(Boseh) (High Tension)
G221 501 to 43020
C-26% 801 to 56635

MAGHETO ~ ConTinuso

(Beach) (High Teansion)

501 te 43020 ‘
¢-263 501 to 56635 :

C-22l

310 962 R91  MAGNETO, high tension (Bosch MRD-6A-302) a5 GEAR {NF5)
{Medium duty - tungsten points)
3/8 % 1-3/8" hexehd cap SCREW &b ROTOR (NFS)
3/8 x 1-1/4" hex-bd cap SCREW .
3/B" lock WASHER {2) 18 ASCREW and LOCKWASHER H
62493 D WASHER, magnete screw (Z) ¥
49 *GEAR (MFS) :
3 SEAL (NF5) '
51 WGASKET
4 *GASKET
52 * BRUSH w/SPRING
5 FIN {NFS) . N
53 STUD (NF5)
[ FIM {NFS) L
54 SPRING [NFS3) L.
7 SCREW (NFS) -
55 DISTRIBUT OR, plate ansembly {inciudas Ref.
COVER (NES) Noo. 53, 54 and 56 to 62 (NFS) R
5 *GASEET 56 WASHER [NFS) S o
10 SCREW (NFS) i WASHER (NFE)
11 COIL, includes Ref. No. 1Z and 14 (NFS) E-] NUT (MFS)
12 SPRING (NFS) s9 *GASKET i
14 CABLE (NFS) 60 WINDOW (NFS) i
1& ¥ WASHER &1 WASHER (MF5}
17 *STRIP 62 SCREW (NF5)
18 BEARING [NFS) &4 *SCREW
19 *WASHER &5 *SCREW aad lock WASHER
20 * WASHER bb CLIP (NF5)
21 KEY {NF5) &7 NIFPLE (NF5)
22 ROTOR (NFS) &8 IMPULSE COUFLING ASSEMBLY - Includes
Reference Nos. 69 to 79 {(NFS)
23 *WASHER (.012" thick)
] NUT (NFS)
23 ¥ WASHER (., 007" thiek)
. 70 WASHER, (NFS)
23 *WASHER {.004" thick)
7t HOUSING (NFS)
23 *WASHER (, 002" thick)
72 BALL (NFS)
25 *S5CREW and lock WASHER
T3 SPRING (NFS)
11 #CONDENSER
74 WICK {NF5)
Z7 FLATE (NF5)
75 CAM (MNFE)
M WICK {NFS)
5 WEICHT {NF5}
14 *BRACKET ASSEMBLY - includes Ref. No. 28
and 39 7 HUB (NF&)
& CLIP (NF5) 78 SCREW and WASHER {NFS)
36 *SCREW and lock WASHER 79 PLATE (NF5)
7 * WASHER 317 B35 R91 + PACKAGE, magueto field swrvice
38 *WASHER
19 *RING
41 *RING
&2 WASHER {NF&}
43 BEARING [NF5) * - Furnished A Pagt Of Magneto Field
Swervice Fackage 317 835 Ryl.
44 waASHER (NFE) NES = Mot Furntshed Separataly.
PFRINTED M QHITES ATATES OF AMERICA - L] PRIMTELD 1M UN|TED STATES OF AMENICA
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Ki ELECTRICAL SYSTEM

FP.22-23

IHETS

4eh) (High Tension)

21 501 to 43020
C-2&3 501 to BG&B3RS

MAGNETC - CouTingeon
(Bosch) (High Tensicn)
Cu2Zl 501 to 43020
C-263 501 to 36616

7 wWN 25 26 7
\ ;:
3

20 LA\

79

7 B~

PA-SETAY

(-‘“' m—— eremirTion REF. IH. FARYT

DEBGRIFPTION

[ =5 NUMEER -3 NUMBER
i 313 698 Rl MAGNETO, high tension (Bosch MRF-64-333} 18 KEY (NF5)
| (Heavy duty - platinum pointe) )
| 210 963 9! MAGNETO, high tension (Bosch MRF-6A-302) 14 ROTOR (NFS)
! (Meavy duty=tungsten points)
3/8 % 1-3/B" hax-hd cap SCREW 20 KEY (HNF&)
3/8 x 1-1{/4" hex~hd =ap 3CREW
38" lock WASHER (Z) 21 *WASHER (.012" thick}
62 493 D WASHER, magnoets serew (2) 21 * WASHER (. 007" thick)
21 * WASHER {. 004" thick)
1 *SCREW abd lock WASHER Zl * WASHER. {. 002" thick)
iz *WASHER
F3 COVER {NFS) _
23 SCREW (NFS)
3 SCREW (NFE) o SR
4 SCREW {NF5) 24 WASHER {NF5) L
-3 HOUSING (NFS) a5 INSULATION (MNF'S5)
: [ SCREW (NFE} L) SCREW and lock WASHER (NFS)
2 s . TE
7 PIM {(NFS) 27 CONDUCTOR (NFE)
8 : INSULATION (NFS) 25 GEAR AND ROTOR (NFS)
4 9 CcoLL (NFS) 29 ROTOR (NFS)
10 CABLE {(INFS) 30 BEARING (NFS)
11 TERMINAL (NF5) il SPACER (NFS)
12 *WASHER a2 BREACKET (NF3)
13 *5EA5L 33 SCREW and lock WASHER {NF5)
14 HWASHER 4 CLIF (NES)
15 ®STRIP {009 thich) 35 * CONDENSER
#STRIP (, 008 thick
f'-“gs el =H % « Furnished As Part Of Magneto Field
. & BEARING {NF5} Service Package 317 B34 R9L.
i1 T WASHER (MNES) NFS - Net Furnished Separately.

FRINTED iH UNITED STATER OF AMERTGA - a PRINTED I8 UHITCD STATES OF AMERKCA '
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K ELECTRICAL SYSTEM | ELECTRICAL SYSTEM

MAGHETO — ConTinudo
(Boach) {High Tension)

c-221l 501 to 43020
C=-263 501 ta 56635

36
37
18
39
40
41
42
43
44
45
46
47

45
4%

50
51
52
33
B
55
56
57
58
59

6l

62
63

b4
b5
1]
67
]
&9
70
71
72

3
T4

75

TE

SCREW and lack WASHER {NF&)

GEAR {NFS)

WASHER (NFS)

SCREW 2ad lock WASHER (NFS)

WASHER (NF5)

HOOK [NFS)

WIGK (NFS)

S5CREW and lock WASHER {NFS)

WASHER (NF8&)

BREAKER FPLATE (NFS)
*BRACKET

SCREW and lock WASHER (NFB)

WASHER [(HNFS)
WASHER (NFE)

NUT {NF5)

* LEVER

* WASHER
WASHER (NFS)
PIN (NFS)

» BRUSH
CAM (NF5)
WASHER (NFS)
SEREW w/lack WASHER {NFS)

* BRUSH w/ SPRING

LCASKET
PLATE

¥ WASHER
* WASHER

*SCREW
WASHER
GASKET (NFS)
WINDOW (NFS)
RING {NFE)
TERMINAL (NE'S)
NIFFLE (NFS)
*GASKET
GCAP [NFS)

* WASHER
*WASHER

SCREW (NF3}

*5CREW

MAGHETO — CouTinwia
{Bosch) (High Tension)
C-22% 501 s 43020
C-263% BO0I to 56646

77 WASHER (NFS)
78 IMBULSE COUPLING ASSEMBLY - Includes
Ref, Nos. 79 to 8% (NFS)

79 NUT (NFE)
80 WASHER (NF5) '
81 HOUSING (NFS) '
82 BALL (HEE)
83 sPRING (NF5)
84 WICK (NFE5) £
85 CAM (NFS5) ?
26 WEIGHT (NFS)
a1 HUB (NF5)
B8 SCREW and WASHER (NFS)
89 PLATE (NF5)

PLATE (NFS)

PLATE {NFS)

PLATE (NF&)

*GASKET

317 B34 R91 *PACKAGE, magneta fisld service

* - Furnished as part of Magnete Field
Service Package 317 834 R9l.
NFY - Not Furnighed Separately.

BATTERY AMND CABLES

BATTERY, dry-charged {12 volt} {Auto-Lite
1ZH-70-3)

356 062 R91 BOLT, battery rerminal (X)

30 668 DB CARLE, battery to cranking motor (positive
grounded battery) o N

53 D232 DA CABLE, battery to cranking moter (negative
groutided battery)

263 618 R91 CABLE, hattery to groumd (positive grounded
battery) ; S

30 &8 DB CABLE, battery to ground (megative grounded
vattery) - Ce

13/32 = 13/16 x No, 1b ga. WASHER
1/8" internal-external tooth lock WASHER

(X) - Az Required.

FPRIHNTED IN UNHITES ATATLE OF AmERICA

a PRINTES [N UNITED BTATES ©OF AMERIGA

TOTAL P.Z3
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o

ATTACHMENTS

K

CLEAMER
aldesn) (Oil Bath Type)

[ 45
LI

L -

irA-FRAIT

AIR CLEAMER — Centimues
{Donaldson) {Oil Bath Type)

<

b
fra

ch

"::‘ ';":";::: oEsaRIFYIGHN ':::‘ 'N.:IL::I-: BEACAIATION
A - g5 180 R91 ATTACHMEMNT, air clmaner (+) & 274 088 R9! CLAMP, air pips hose (2)
B - 143 144 B91 ATTACHMENT, 2ir cleanar (6s# Notes | and
1) 1 31 790 DA  BRACKET, air hosw support
3/ 8% NUT
Parts without lettors after the description 3/8 x |" hax-hd cap SCREW
ipdicates the part is unsd for sll attach=- 378" lock WASHER,
monts liatad bolow. Lattars A and B
are usad to identily soparate attachments B 305 886 R ANGLE, air hoss support
1 55 804 DX BRACGKET, air cleacer {2 for Attachment A) 9 305 BBS R1 PIPE, air
5416" NUT (2)
A/ NUT {4) L0 BODY (Not Furnished Separstely)
£/16 = | ~1/4" #sit-fil-hd mach SCREW (2) |
3/8x 7/8" hox-hd cap SCREW 10 357 659 R92 CLEANER w/BODY, CLAMP, 54 269 D. CUR
3/8 x 1~1/8" hax-hd cap 3CREW I5E 444 R92, ASSY, air (") (FCAQT=1431)
£/16" lock WASHER {2) {Attachmant A) !
3/8Y lock WASHER (4)
13432 x 13/16™ x 1/ 16" WASHER 10 05 626 K91 GCLEANER w/BODY, CLAMP, 54 269 D,
1 55 804 DX BRACKET, air cleansr {2 {or attachment B) CUP, 355 444 R92, AS5Y, air (7')
318" NUT (4} (FCAQT-1437) (Artachmant 3}
/8 = 7/8" hex=hd cap SCREW (2}
3/8 % 1-1/8" hex-hd cap SCREW (2) 11 54 2K9 D CLAMP, oll cup retaining (P-3009}
3/8" lock WASHER (4)
12 355 444 R92  CUP, oil (P-14344}
2 353 018 R92 ©CAP, alr iofake
3 65 331 Rl CAP, vent tube
4 318 140 R1 BRACE, air claanar support (Attachment A) » - Attachment No Longer Available
4 349 141 R1 BRACE, air clszoer support (Atcachment B) Hervice Farts Ooly Will Be Furnished,
3/8 % 3-1/4" hex-hd eap SCREW NOTE | - Factory Appllcation - Ordar On
ﬁ Machion Order Form.
. 305 1Bl R13 SUPFORT. air claanet {Attachmant A) NOTE 3 - Fisld Application - Grder Through
149 138 B9l SUPPFORT. air cleanar [Attachment §) Rogulss Skrvics Parta Channelns.

TRINTES (H UM TED STATER OF AMERICA

FAINTED |H UNITED FTATER OF AMEIRICA
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ATTACHMENTS

P.@2-18

AIR CLEANER AND CONNECTIONS
{United Specialties) (Dry typa)

AIR CLEANER AND CONMECTIONS - CanTiHuwEs
{United Soecialties) (Drv Tvpe)

s

(FA-74313

Tr;_' L P DESERIFTION ey oy GEECRIFTION
349 137 R¥1  ATTACHMENT, air cieaser and connactions 10 347 £99 Rl SLEEVE, air pipe hosa
{aes NOTES | and 3)
11 122 316 R9] CLAMF, dust unloader
1 353 Q1B R92 CAP, waeather
12 324 194 R} UHNLOADER, duat
FA 338 §87 R91 CLEANER, air
13 349 §38 Rl SUPPORT, air cleane=
3 313 965 R91  RETAINER, air elaaner elamant {1938 3IK030)
i 14 349 141 R1 BRAGE, air cloaner nuppork Lo .
' [ 317 T0Z RSl ELEMENT, air cleanar (260C4-6) 382 3-1/4" hox-hd cap SCREW LT
i 5 BODY, #ir cloaasy (oot Furnlahed Separataly] 15 340 142 R1 BRACKET, #ir claaner
: 3/8" NUT {4)
' & 274 DBA B9l CLAMP, air pips (2) 3/8 % 1" hax~hd cap SCREW (i]
5 ‘ 38 lock WASHER (4}
i 7 347 598 B1 PIPE, air
. 1é 34] 373 R%! BRACKET, air ¢cleanar mou.n:mg (2) ‘
B 112 830 H CLAMP, air pips suppert 387 NUT (4} i -
378" NUT 3/8 £ 34" hax-hd cap SGB.E-WF (ﬂ A
348 % L=1/8" hex=hd cap SGRE:W 3/8" lock WASHER (4) ' Bt '
378" lock WASHER
9 349 143 R1 SUPPORT, air pips 2751 188 R1 PRODUCT GRAPHIC, decalcomasia, air
3/8 % 3-1/4Y hex-hd cap S3CREW cloaper instructiosa
’} NOTS | - Factory Application - Urder Oo
Machine Order Formm.
NOTE 3 - Field Application - Qrdsr Through
Regular Ssrvice Parts Chanoeld.
rrInTED iN UNITED STATEE OF AMERIEA ™ ] FRINTED M WHITED STATES OF AMENITS

MKV, MO, B 1=AT)
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-68- -G8~
i ATTACHMENTS i ATTACHMENTS
MATIC SAFETY SHUT-OFF AUTOMATIC SAFETY SHUT-OFF - Conrinuco :
hy Panal} (Mot used on units aoulpped with InsEruments {Murohv Fansl) (Not used on units equioowd with Inatruments iy
a . anel Attachments 305 191 R91, 3)2 062 R9L and 312 083 RT1} and panel attachments 305 190 R91, 312 062 R91 and 312 063 R91)

"'6__-‘-*. I 1PA-S2146

l:::-. :’.‘:.I::u: DERGRIFTION ':":_' Iﬁ:'m; ORESRIFTION
() - KEY TO UNITS 5 432 5717 PLUG, ipstrument paacl button {2 for Unite

A apd B) {3 for Unit C)
A= 305198 R¥l ATTACHMENT, automatic safoky sbut-off
{Murphy pacel) (Battery ignition) (+) b 304 567 R1 TURE, il pressurs indicator
B - 312 059 R91 ATTACHMENT, auiomatic safaty shot-off
{Murphy pansi) (Magneto ignitdon) (For unite
equipped with Cracking Motor and Generator

369 987 R1  NUT, tuba {avion) {2)

7
{+) B &7 869 D ELBOW,. oil prossurs isdicator tube {in gauge)
C - 312 060 R91 ATTACHMENT, automatic safety shut-off
{Murphy panel} (Magneto ignitien) {For units 9 268 642 E91  GAUGE, oll pressurs (aleo iHated with
9

not pquipped with Granidng Motor and “Eleetric Seartiog") (Unic A)
Genwrator) {+} 313 06T RSt GAUGE, oil pressure (aloo iistad with

“Elactric Starting") {(Units B and C)
(X} - Latters of thass units correspond with thosw shown following

the description of the oarts in the list below and identifiss 10 265 470 9] RELAY {also Mstod with "Electric Staruing™)
tha unit for which tha part is ussd, Itams without lottars
after the description indicates the part is used for all umiks. 11 26 242D FELT, heat indicater cable elip
12 254 275 H1 CLIF, heat indicater cabla
1 104 585 R1] BRACKET, instrument paosl mousting{2} 3{B x 3/4" hox-hd cap SGCRLW
y/am NUT (3) 3/8" lack WASHER
3/8 x 3/4" hax-hd cap SCREW (4)
3/B" lnek WASHER (4) 13 256 502 R%1 INDICATOR, heat (also Listed with "Electric
Stareing") (Unit A)
2 304 586 R HOUSING, inatrumest pansl 13 Z65 468 R91 INDICATOR. heat (al#a listed with "Elsctric
3 278 597 B2 PANEL, instrumaeat Stareng”} (Units B and G}

L/4 x 1 /2" slt-rd=-hd BCREW {4}
1/4" lack WASHER. {4)

™ 265103891  AMMETER (also listed with "Elsctric Starting") * - Attachment No leager Availahle.
{Units A aud B) Service Parts paly will be fuznished.

WRINTED IM UMITED STATES &F AMER{ICA n L4 FRINTED 1H UNITED STATES OF AMERIGA
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-69- -68-

i ] ATTACHMENTS Ki ATTACHMENTS

REF. L H: FART

AUTOMATIC SAFETY SHUT-OFF = Conminurn

{Murehy Panal} (Mot ysed on units aquig'“:l with instraments
and panel atthchinents 305 151 R91, 312 062 R9L and 312 D43 R91L)

SUPPORTS

14 386 317 R9L  SWITCH, starting {also listed with "Elestris
Starting'}

15 6% 471 RY1  SWITCH, stop (also listed with YElactric

Starting"}
16 346 598 R1 ADAPTER, heiat indicator 1
62 BE2 D CABLE, ignition wwitch to magneto (Tnit G}
29901 D COMNEGTOR, oil pressure indicator tuba
{in crankcaks)
]
. 64 164 B91 CLIF, cahle harneas (illustrated with
"Flactric Starting'') (2 for Units A and B) A
(Unit )
A6Z 120 R1 CLIF, cable harnaas (illustrated with
Elactric Starting") (Usits B and C) N
105 192 RY1,  HARMNESS, cable {illuatratsd with "Elwctzic
Starting") {Unit A)
31Z 061 R91 HARNESS, cable ({lusirated with "Zlectric el
St " it B [l I H, e
rtiag") (Unit B) i L th EART DEFCRIFTIGN.

% - KEY TO UNITS

A - 305 206 K1 ATTACHMENT, front suppor: (Ses NOTES
1 aed 3)
B - 305297 R91 ATTACHMENT, rear support (Ses NOTES

(—) 1 and 3}
® -

Lattars of thass units corraspend with thoae ahown following
the dencription of the parts in tha list halow and identifiag
tha ualt for which the part is used. Itewns without lettars
after tha daweription indicates the part ia uasd for all units,

1 304 546 R12 SUPPORT, fronot (Unit A)
S5{8" NUT {4}
/B x 3-3/4" haxahd. cap SCREW 4)
5/8" lock WASHER (4]

A 304 543 R11  SUPPORT, rear (Unit B)

1/24 x | hex-hd. can SCREW (8}
142" lack WASHER (8)

MOTE 1 - Factory Application - Oyder On
Machins Order Form.
NOTE 3 « Field Application - Ordar Through

Regular Sorvice Parta Channels.

FAIMTES M {INITED STATES OF AMEfICA a a FRINTED [N UNITED STATED GF A MERICA

(mEw, MO, b [Daan)
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-70- =70-
i ATTACHMENTS 7| ATTACHMENTS

INE CONTROLS
r engines with Machanical Goavernor)

. DEBGRIFTION

Parts without letters after the description
indicate the part in uand for all attachmants
listad balow: Lattera A, B, © and D ara
used to identliy weparate attachments.

A 305 185 RY92 ATTACHJJENT, ungi:m! controala {fur units
efuippad with Natiral Gas, LPG and

. Combination Gas snd gascline snginay

k and I[H mechanical governor) (soe NOTES |

. and 3)

B 312 064 RYL ATTACHMEMNT, angine controls (for units
aquipped with Natural Gas, LPG and
combination gas and gasolins sngines
and Novi machanical governor) (saa NOTES
1 and 3}

ATTACHMENT, eagine cootrala (for units
aguippad with gasoling enginas and Navi
mochanical governor) (ses NOTES | and 3)

ATTACHMENT, engine controls {for units
equipped with gasaline engines and . H.
mechanigal govarnor) (xee NOTES | and 3)

C 323 826 ROL

D 323 B6Z R91

1 349 143 R1 BRACKET, governor control cable
3/8 x /8" hax-hd cap SCREW (2)
38" lock. WASHER. (2)

H 305 )14 R92 EﬂLE. geveroor control (Attachments A

and D}

CABRLE, goveraor control (Attachments B
and )

FH 313 069 B9}

COUFLING, governor control cable {AttAch-
manta A and T}
1/4"NF NUT

3 332 077 Rl

WIRE,: choks conkrgl (Attachments A and B)
WIRE, choke contrwl {Attachmenta C and D)

1 312 428 R91
[] 31Z 199 R91

H] 345 147 R1 BRACKET. choka control wire

109 415 BALL JOINT, governo:r control cable (Atthch-
mant B and )
1/4"NE NUT (&)
1/4" lock WASHER,
35 758 D CLIF, governor control cable (mount on
cuntey oil pan bolt) (Attachments B and )
L{4"NF NUT
1/4"NF x 1 /2" hex=hd cap SCREW
1/4" lock WASHER,
11/32 1i/16 x 11161 WASHER

EXHALIST MUFFL.ER AND RAIN GAF
{Mulson Mufflar Co. )

IPA-55512 A

REF. L. FART

[y HUMEER CEBCRIFTION

332 516 R9l  ATTACHMERNT, sxhaust rata cap (See NOTES

1 and 3}

ATTACHMENT, axhauat muffier {Saa NOTES
1 and 1)

GCAP, exhaust rain (optional with 333 576 R9I)
{pare of ATTACHMENT, 33Z 516 R91)
CaAP, sxhaust rain (optlonal with 28] 424 RO])

frart of ATTACHMENT. 332 516 R91)

MUFFLER, exhaust {T&965) (part af
ATTACHMENT, 276 250 B21)

276 250 R91

1 281 424 R91

1 138 576 R91

H 313 847 R91

790 DA CLAMP, oxhaust muifler {part of ATTACH-
MENT, 276 250 R91)
38" NUT
38 2 1-1/4" hax-hd cap SCREW
3/8" lock WASHER

3 3

R R

HOTE 1 - Factory Application Order On
Machine Grder Form.

NMOTE 2 - Pleld Application = Order Through
Ragular Sarvice Farts Chansnels.

FRINTED |M UNITED STATES OF AMERICA L]

L] PIINTED IN UNITED BTATER QF AMERIGA
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ATTACHMENTS
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=71~

P.BE-18

ATTACHMENTS

EXPANSION TANK AND CONNECTIONS

/

b

EXPANSION TANK AND CONMNECTIONS ~ Conrnuen

ME-10494 A

cEpCcRIrFtION

nEr, .M, FART

Wo. | HusdmeR
132 181 R¥1

! 317 654 RYL

. z 316 029 R93

103 874

3 146 611 Kb
279 029 RO

4

5 316 040 R11

8 316 035 Rl

316058 R2
279 029 R91

ATTACHMENT, sxpanzion taok aad gonnes-
tiohs (For use with flo-matic valve attach-
ment and engine Aupperc attachmant) (sea
NOTES 1 and 3}

CAF, tapk fillax

TANK, w/PLUS, 103 874, water axpansion
S/16m NUT (4)
5416 x | =3/4™ hox=-hd cap SCREW (4)
516" logk WASHER
PLUG, 1/2" pips

HOSE, 3" ID x 2-1/2" loag inlet and outlet
tube gonnactor (W) (2)
CLAMP, hoseo (4)

VALVE, Ao-mati¢ (Not {urnished as part of
"Expansion Tanok and Gomnections Attach-
mants'}) (for components seon list of parts
under datails of "Fla-Matiz Valve')

TUBE, witer puthet

SUPPORT, axpeasicn tank (2)
380 NUT (8)
3/8 x 1Y hex-hd cap SCREW (8}
3/8" lock WASHER (8)
7/16" lock WASHER, (8}

ELBOW, by-paas valva bady (2)
CLAMP, hods (%)

ey Al sEWERIFTION
B 116039 R1 uifn BOLT, water tube (2)
316" NUT (6)
516" lock WASHER {4)
11732 x 11/16" % No, 16 ga. WASHER (4)
9 316058 R1 TUBE. wWALar tetura
10 311129 D VALVE, drain . T
11 316 037 R11  TUBE, water inlet
12 116 03& R1 SUPFPORT, tubw {2) )
5/16" NUT (4) bl o« i
E/16 x 1-3/4" hox-bd cap SCREW (4)
4716 lock WASHER {4}
11732 % 11/14" x No, Lb &, WASHER (4)
13 316 060 R1 SUPPORT. water return tube (2)
S/14" NUT {4)
5/16 x 1" hex=hd cap SCREW (4}
516" lock WASHER (4}
33z 182 RI ELBOW, engine water outlet
3132 183 Rl EIROW, sngine watar inlet
279 026 R3iI  CLAMPF, haose (3}

NOTE | - Fastory Application - Order On
Machine Qrder Form.
NOTE 3 = Field Application - Qrdex Through
Regular 3stvice Parts Channels.
*Make From Bulk Staslk, Bulk Stock
Furnished In 3 Foot Laagthe. Part Ne.
Is For | Foot Of Hose Oxly.

FRINTED I UNITES STATES OF AMERICA

FATHTER IN UHITED STATEN OF AMERICA

{AEY, MO, I |a07}
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‘ -MATIC VALVE FLO-MATIC VALYE — Conrisuen @\

i CEA-§1289

FRINTED 1IN UMNITES BTATER BF AMERIOA L) ] SARINTED IN UHITED a¥ATES OF AHMERICA
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:"é:' ‘H':.:::: DEBRERIFTION ';':" 'M':“:;:: BERCRIFTIGH

FLO-MATIE VALVE = Conriuyes

R

-~ a~

1
12
13
14

1&
17
18

19
20

21

22
3
24
28
26

7
28

29

30
at

3132 1584 RH91

il6 453 R2
1 p

171 819 Rl
274 085 R91

171 8607 R1

169 192 R1
120 B79 RI

346 £37 R91

102 776 B
107 761

316 063 REL
103 373

6l 635 D
3lb 065 RI
300 415 RI

317 554 R&1

268 296 RY1

36 736 I
33Z 488 R9!
11189 ¥V

316 46 R42

347 001 R1
321 881 RIL

612 17% Gl

103 B79
316049 R1

103 373

316 048 R1

323 847 R1

ATTACHMENT, flo-matic valve (sas NOTES
1 and 3)

INLET, flo-matic valva

VALVE, 3/E" vant

NIFFLE, 5/8 x 3/8" hoxa {2)

CLAMPE, howsg (4)

ELBOW, 5/8 x 3/8" x 90* hasa {ahart)

ELBOW, 90" x 5/8" rubbar hosa (Z}
ELBOW, 5/8& x 3/8" x 20" hoss (long)

CONTROL, vernathearm
1/4 = 5/8" hax-hd cap SCREW (2)
1/4v lock WASHER (2}

PIN, rod sod
FIN, 1/16x 3/4" cotter

ROD w{C-LEVIS. overtraval

PIN, 3/3% x 3/4" cottar (2}

SPRING, return

CLIF, return spring

SPRING, evertravel

WASHER, 9/32 x 5/8" x No. 16 ga. (&}
LEVER AS5SY, throccle shaft {3)

COLLAR w/SCREW, 36 756 D, throttle
shaft (3}

SCREW, sat (4}
_S3TOF w/two SCREW, 11 189 V, throtile
shaft
S5CREW, throttle stop pdjusting (2)

BODY ASSY, ile-matis valve
{Composed of -

§1 BODY

4  BUSHING 347 001 R
§2 DISC

2 SHAFT 612 179 Gl

4 SCREW

4 WASHER 3

BUSHING, throttls shait (4)

SEAL, watey (4)

DISC, throcle (Not Furnishad Separately)
SHAFT, flo-matic valve (2)

SCREW. Mo. 6 = 7/1&" slt-fil-hd (4}
No. 6 leck WASHER (4)

PLUG, 3/8" 3q-hd pipe
LIMK, throttls shaft lever

PIN, 3/32 x 3/4" cottar (2)
§/32 % 5/8" » Na. |6 ga. WASHER (2)

GASKET, ilo-matic valve

SUPPORT, fio-matic valve (2)
E716Y NUT {4}
5/16 x 1-1/2" hax-hd cap SCREW
§/16x 1=1{/4" hex-hd cap SCREW (3)
5/16" Inck WASHER. {4}

FRINTED 1IN UNITEDS STATEE OF AMEIRICA

FLO-MATIC VALVE —= CouTinusa

32 343 850 R1

BRACKET, return spring

5/16" MUT
5/16 x /8" hex-hd cap SCREW

5¢16" lnck WASHER

323 849 R9Z2 VALVE AS8Y, flo-matic
(Composad of -

1 BODY 316 046 R42
1 BRACKET 323 B50 R1
2 CLAMP 274 @85 R9L
1 CLIF 316 065 R1
3 COLLAK 268 296 R91
1 CONTROL Mé6 637 R91
1 ELBOW 169 192 R1
1 ELBOW CI1TEROT RI
3 LEVER 17554 R9)
1 LINK 316 049 Rl
2 HMNiFPLE 171 618 R1
1 FIN 102 776 H .
4 PIN 103 313 o
1 FIN o7 761
1 PLUG 103 879
I  ROD 316 063 R11
1 SCREW 675D
4 SEAL 321 881 R91
1 8PRING 6l 635 D
1 SPRING 300 415 R1
1 STOF 33z 488 R91 )

§ - Not Furninhed Separately.

NOTE 1 - Factory Application - Qrder On

Machine Qrdey Farm.
NOTE 3 - Pleld Application - Order Throeugh
Regular Service Parts Channels.
a ERINTED |H UN|{TED STATED OF &AM A

(MEV, HE, f o dead]
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] ATTACHMENTS ] ATTACHMENTS

FAN = CanTingen @ |
J

Suction Fan Standard Suction Fan Tropical Blower Fan "
. . Lo
s ’ IPA-SE28T R o
nE
. "Wuriseh BERCHIFTION o il oExERIFTION ‘ .
{X}) - KEY TO UNITS - 3 306 358 R91  FAN, blower {(18-1/2" dla. 6 bladea) (Unlts
C and H) L
A - Service parts for sucticn fan (standard cooling
~ 1800 to 2400 rom) 3 317 720 R91 FAN, blower (18" dia. & bladas) (Unit D} )
L/ANF x 1-5/B" hax-hd cap SCREW {4 far
B - 304 576 R91  ATTACHMENT, sustion fan (tropical lnoreas- Unit DY
ad cooling - 1800 to 2400 rpm) {order 1/4NE = 2" hex-hd cap SCREW {4 for
320 165 R91) Tnit H)
L/4NF x 2-1/4" hax-hd cap SCREW {4 ior
C- 304 549 B9} ATTACHMENT, blower fan (18-1;2" dia, 6 Unit C)
blada w/1.00" spacer) {Sea NOTES 1 and 3) 1/4" logck WASHER {4}
L - 316 168 ROl ATTACHMENT, blower fan (18" dia. 6 blade 4 317 719 RS9l FAN, suction '18" dia. & blades] (Unit E]
wil, 00" apacer] {for use with 48 H. P. Flax~
Y ible coupling ATTACHMENT, 318 004 R%1) 4 321 565 R91  FAN, suction (18-1/2" dla. & bladea) {Units
{Sea NOTES | and 3) f and G)
. L4HE = 2 hox-hd cap SCREW (4 for Unit
E - 316 170 R91  ATTACHMENT, suction {an (18" dia. 4 blads E)
wil. 38" spacer] (for use with 48 H, F. flax- L/ANF » 22 174" hew-hd cap SCREW [d for
ible soupling ATTACHMENT, 318 004 R91) Unit F)
{Sea NOTES | and 1) 1/4NF x 2-1/2" hex-ho cap SCREW
{4 for Unlt )
F - 320 165 R91 AT TACHMENT, suction fan (18-1/2" diz. & 1/4" lock WASHER {4)
blada w/1.38" spacer} (will work lor
i 304 576 RO} {See NOTES | and 3} 316 169 R1 SPACER, fan {1.00%) (Units ¢ and D)
P G- 320 166 RYl ATTACHMENT, suction fan (18172 dia, & 574 100 R1 SPACER, fan {l.31"} (Unit H)
blade w/l, 62" spacer) {for use with 6. 78!
single "B" shaave guxiliary drive pullsy 304 575 RI S5PACER, fan (1.38") (Units B, E and F)
ATTACHMENT, 318 002 R91) (Saa NOTES 304 575 R1 SPACER, fan (1,38} {Units B, E azna
1 and 3) 318 008 R1 SPAGER, fas (1. 62"} {Unit G}

4 Ha 323 768 Rl ATTACHMENT, blower fan (18-1/2" dia. 6
; blade wil. 51" spacar} (for ute with audijary

drive pullay ATTACHMENTS, 318 001 R391,
318 002 R91 or 318 003 RO1} (Sue NOTES | .
and 3)

{X) - Lattars of thess unite correspond with those shown iollowing *
the desgription of the parite in the Uat belew and identifies
the unit for which the part is used, Items without fettars
after the description indicates the part la uked for all units.

1 86 898 RY1 FAM, suction (standard] (18.1/2" dia. 4 blades)
(epticaal with 82 796 R91) (Unit A)

i ! 8 796 R91 FAN, suction (standard) (1B-1/2" dia. 4

[' blades) {optional with 86 898 RS1) (Uait A}

: /4% 2-1/8" hax-hd eap SCREW {4)
174" lock WASHER, (4)

g ZbT 460 R91  FaAN. suction (tropiealt (1B-1/2" dia. 5§ bladas)
(optional with 371 633 R9l) (Uait B)
‘! 2 371 833 R9l FAN, agition (Eroapical) {18-17/2" dia. 5 blades) NOTE | « Fagtory Applicatdos - Qrder On
§i (opticnal with 267 450 RY1} (Unic B) Machine Ordexr Form.
! !i'""'\ 174 & 2=1/8" hex-bd cap SCREW (4} NOTE 3 - Fisld Application - (rder Through
i ! 174" lock WASHER (4) Regulay Servicea Partg Chanbels.

I PRINTEDR IN PNITED STATES GF AMEPRICA a L] FRINTED 1H UNITER STATER OF Ak MiCh
1

MLV, WO 18-}
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~To= 75—

i | ATTACHMENTS L ATTACHMENTS

{MNot used with Genaratar) [Hot uded with Gensrator)

' ' FAN BELT 1OLER FAN BELT IDLER = Canrinuen

3
® |
IPA-SGATSF
P —
( . A e wimeen sescatrTion
312 959 R%1 ATTACHMENT, fin balt idler (ssa Notaa 3 133 502 R1 RING, srap
i and 3)
1 312 056 RI SUPPORT, idlar pullev adjusting arm 4 5T 633 BEARING, ldler pulley shait
13732 % 13/16x /16" ga. WASHER (2)
2 312 065 RI ARM, idier pullsy adjusting .
3/8 % 1" hex-hd cap SCREW 3 312034 Rl FULLEY, ldler
5/16 x 1" hex-hd cap SCREW
13/32 x 13/16 x 1/16" ga WASHER
3/8" lock WASHER .
5/16" lock WASHER & 305 177 RI BELT, water pump and gessrator {an
r,,ﬂ"h. NOTE | - Factory Application - Order On
Machisa Order Form.
NOTE 3 - Field Application - Ordar Through
Begular Service Parts Channels.

FRINTECS |N UNITED STATEF OF AMERICA e @ FRINTED IM UHITED ATATIR oF AMSNISA
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-76- -Th-
K ATTACHMENTS Ki ATTACHMENTS
ENGI?E;US:.C;R;T 1§t:i“':'$psgu§:a?1- — Cowtinurp ) &;}‘! )

\

CEA-#IB17

ol Myl PEECRIFTION el e CEACRIFTION \
“‘ 332 190 R51 ATTACHMENT, engine support (for usa with 3 332 180 R1 SPACER, rear suppott (2) w
_ eXpansion tank and connectione) (Aot used 374" NUT {2)
on gaaclise aad gakoline high altitude angines 34 % 2-1/4" hex-hd cap SCREW (2)
#quipped with hydraulic pump} (s4e NOTES 1 34" lock WASHER (2)
and 3)
1 320 018 R} BASE, box type L] 304 543 R11  SUPPORT, raar
1/2 x |* hex-hd cap SCREW (8
2 i32 {91 Ril SUPPORT, from L/EY lock WAEHERP(B] @
1/2" NUT {2)
/8" NUT (4)
5/8 x 421/2" hax-hd cap SCREW (4)
1/2 x 1-3/4" hax-bd cap SCREW (2]
L2 lnck WASHER (2}
5/8 lack WASHER (4)
NOTE | - Factory Application - Order On
Machine Ordar Forp,
NQTE 3 - Field Application - Ogder through
A Regular Service Partn Chaanels.

FRINTED 1M UHITRD STATER CH AMERICA ] q FRINTED IH UNITED STATES OF AMERICA




MNOU-27-2861  13:69 SPACE SYSTEMS LORAL 1 BEE@ 8524662 P.12-18

i B w7T=

K ATTACHMENTS Ki ATTACHMENTS

‘ ’ HCOD SI0E DOOR HOOD SIDE DOOR -~ Couriuues

IPA-FTVO)

. M, nuF, LH.
o UwAER pESgRIFTION . mD, el BERSRIFTION
268 227 R91  ATTACHMENT, hood side doore (See NOTES H 268 230 Rl11 SHEET, hood aide (&)
1 and 3} 3/8" NUT (8)
— 3/8 % 3/4" hex-hd. cap SCREW (8)
A 3 /B4 lock WASHEE (8)
’ 3 353 443 R9l  LATCH, hood side door {4}
1 268 228 R11 DOQOR, hood side (2) 316w 5/16" {-he, RIVET (8}
NOTE | - Factory Application - Order Oa
f Machine Ordar Form.
! NOTE 3 = Fiald Application - Ordar Through
Ruguiar Service Parta Channals.
rFRINTEG 1IN UMITED STATER OF AMENRICA - a

FRINTED IN UNITED STATER GF AMERIGA
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-78~

i ATTACHMENTS

1 BEE@ 8524662 P.13-18

-T8-

ATTACHMENTS

ACHOMETER AND TACHOURMETER

IPA-522250

TACHOMETER AND TACHOURMETER — Cereringen

W e . \wuees
Paris without letters after the description 5 7% 163 B CLIP, tachometar or tachourmatar drive
indicate the part is used for all attachmonta cahle
listed below: Lettars A, B and C are used to L{4" NUT
identily separate attachimemts and servica 1/4 % 1/2" hox=hd cap SCREW
parts list. L/74" lock WASHER
P» 306 686 R91  ATTACHMENT, tachormeter (mechanical) (for 6 56 787 R EXTEMNSION, tachometar sy tachourinatay
i ' Eln;lls equipped with daxh) (prder 349 134 R92) drive cable clip
+
‘ . 3268 637 R1 BRACKET, tachometer meuating place
B 306 687 R91 ATTACHMENT, tachometar (machazical) (for (Attachment B)
units not aquippad with dash} (order 3787 NUT (2)
349 134 R92) {+) 3/B x 1" hex=hd cap SCREW (2)
3/8" lock WASHER (2)
c 149 134 RS2  ATTACHMENT, tachourmetar (machanical}
{ermbination thchourmatar and sarvica
meter with earraction factar dial) (for uae B 281 801 R11 PLATE withras GROMMET, 281 802 R91,
with Novi mechanical governor and instru= tachotnater mounting {Attachmants A and B}
ment and instrument panel ATTACHMENTS, No. 8 MUT (3)
349 132 RY1 and 347 133 RG1) (sea NOTES No. 8% ' sit-rd-hd mach SCREW (3)
1 and 3) No. B lock WASHER. (3)
11/64 x E3/32" x |B ga. WASHER (#)
1 168 245 R12 GEAR, tachometsr or thchourmater drive
F 368 246 R HOUSING, tachometer or tachowrmetar 1 281 B2 B9l GROMMET, tachometer mounting (3 for
connaction Attachmants A and B}
1/8 % 149 vd-hd anlid RIVET (6)
3 &3 364 H ADAFTER, hox type (1. 440 ratio)
11 338 595 R91 TAGCHQURMETER
4 306 394 R9L <CABLE, tachometar or tichourmatar driva
{optional with 306 398 R91} 263 297 R2 CLAMP, tachometsar oF tachourmeter
4 306 398 R?1  CABLE, tachometar or tachourseter No. 0 NUT ()
{eptional with 306 394 R21) Ma. LD leck WASHER [}
{*] - Attachment No Longer Available, Service
Parta Only Will B¢ Furnishad.
NOTE 1 - Factory Applgation - Order On
"ﬁ Machins Qrder Form.
! NOTE 3 - Fisid Application - Ordaer Through
Ragular Sarvice Parts Chanoeld,
FRINTED IN UNITED STATES OF AMERIGA -] Q FRINTED M UNITED STATER &F aMEMIGA
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ATTACHMENTS

1 BEE@ 8524662 P.14-18

-79a

MEMORANDA

HOURMETER

IPA-S2T48 A

SEACAIPTION

A 305 202 RY1

' B 305 203 RIL

c 349 136 BRI

1 310 820 R91

zZ 264 674 RIL

H 3058 201 R1

. 4 305 199 R91

4 271 D6bH BYE

5 247 807 RIL

Parts without latters after the description
indicats the part is used for all attachments
iisted beiow: Lattars A, B and G arc waed to
{dantify saparats attachments.

ATTACHMENT, hourmetsr (for units squipped
with dash} (+)

ATTACHMENT, hourmetar {for units not
equipped with dash} (+)

ATTACHMENT, hourmetar {for use with
inatrument and panel ATTACHMENTS,
3i4 132 RY91 and 349 133 R¥l) (sea NOTES 1
and 3)

HOURMETER,
Mo, 6% 5¢ 6" alt-rd-hd mach SCREW (3}
No. & lock WASHER. (3)

DAMPER, hourmeter vibration (Attachmaents
4 and B)
No. 6 x 1/2" sle=rd<hd mach SCREW (3)
No. & lock WASHER (3)

PLATE, hoyrmetar mounting {Attachment B}
3/ NUT
3/8 x 1" hax=hd cap SCREW
3/8" lunek WASHER

CABLE, hourmaster to ignition switch
(Attachments A and B)

CABLE, hourmatar (Attachment G)

CABLE, hourmeter to ground screw
3/B" {ntersel-tooth lock WASHER (Attach-
mened A agd B)

{+) = Atrachments No Looger Available. Sar-
vige Parts Only Will B Furnishad.
HOTE | - Fastary Application - Ordsr On
Machine Qrder Form.
NOTE 3 - Fiald Application - Qrder Through
Regulkt Sarvige Parts Channels.

FRINTED 'H URITED STATEE OF AMERIGA L

FRIMNTED |H HHITED STATES OF AMERICA

mEV, WA, | i)
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ATTACHMENTS

K
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-80=

ATTACHMENTS

STRUMENTS AND PANEL
Of udad with ynita aquipped with Automatic Safsty-
1t =0{{}

INSTRUMENTS AND PANEL — Caurinues
(Not uded with unlis squipped with Autamatic Safety-
Shut-QIf)

IPA-52145

ﬁ- a;‘aa.uur BERCRIFTIAN l:‘l‘:.- 'ﬁ:.'l'M“ DESCRIFTION
{X) - KEY TO UMITS - 1 304 585 R1! BRACKET, instrument panel mounting ()
/A NUT (2)
A - 305 191 R9!  ATTAGHMENT, i{nstruments and panal 3/8 x 3/4" hax-hd cap SCREW (4}
{Battery Ignition} {+) 3/8Y lack WASHER, [4}
B - J1Z062 R91 ATTACHMENT, inatrupsénts and panel
(Magneco Ignition) (For units squippad with
crankdng motor and genwrator) {+) 2 304 386 Rl HOUSING, in#trumaent pansl
C - 312063 R9! ATTACHMENT, instruments and paneg) 3 278 597 R2 PANEL, instrumont
{Magnete Ignition) (For units not equipped 1/4 % 1/2" rduhd sltd SCREW {4)
with cranking Mator and ganarator) (+) 1/4" lock WASHER, {4)
o - Service parts for instruments and panel
{Battary Igoition) (for units gquipped with
Hydraulic Pump) 4 269 103 R91  AMMETER (ajag Lsted with "Elactric Starting")

(X} - Louttars of thoss units correspond with those shows followiag
the daweription of the parts in the 1iar below and ideptifies the
unit for which the part in ysed. Itoms withour lotters aftar
the degcription iadicates the part is uped for gll units,

FRINTER [N UNTTED FTATEE OF AMERICA n

{Unite A, B and I}

(*} - Attachment No Longer Available Ser-
vice Parta Qply Will Boe Furninhed.

FRINTED LH UNITED SYATES OF AMERISS
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i ATTACHMENTS MEMORANDA
REF. I.H.rart DESCRI®PTION
M. HUMBER

INETRUMENTS AND PANEL — Cowvinurn
(Mot used with units squippad with Automatic Safety Shut-Off)

5

14

15

432 577

304 587 Rl

36% 987 R1
&7 869 D

bz BOL DG

54 207 DB

313 177 R91

313177 R91
59109 D

26 242 D

254 275 R1

273 W02 RO

67 136 D

366 317 R91

6Z 862 D

ik 1 &4 RO

22901 D

305 192 B9l

312 061 RO1

316 160 BB

PLUG, instrument panel button (2 for Unice A,
B and D) {3 far Unit C)

TUBE, pil prosaure indicator

NUT, tuba {nyloa) (2)
ELBOW, il pressurs indicater tube {in gauge)

SWITCH, ignition (alag HI,t-ﬂd with "Elsctric

Starting") (Units A and L

SWITCH, ignition (magnoeto) (also listed with
Elactric Starting'') {Unita B and C)

INDICATOR. oll pressurs (nits A, B and
c)

INDICAT OR, oil prassure (Qoit D}
SPAGER, ignition switch

FELT, heat indicator cabla clip
{Units B, C and D)

SLIP. heat indicator cable (Units B, C and 1)
3/8" NUT
3/8 x 5/4" hex=hd cap SCREW
1/8" lack WASHER

INDICATOR, heat (Units A, B and C)
INDICATOR, heat (Unit D)
SWITCH, starting {also linted with "Elactric
Starting")
Ha. 10NF sq BNUT
MNo. 10NF x 7/16" rd-hd altd mach SCREW
{2
Na, 10 lock WASHER {2}

CABLE, ignition switch to magneto (alas Lsted
with "Elactric Startiag") (Unit C)

CLIF, cable harness (also liated with “Electric
Starting") (2}

CONNECTOHR, oil prassure indicator tubm
{ic crankcans)

HARNESS, cable {(fllustrated with "Electric
Starting") {Unlt A)

HARMESS, cabiw (Illustrated with "Electric
Starting'') [Unit B)

HARNESS, cable (Uait D)

FRIMNTED (H UNITED STATED OF AMKRICA o

ERIMNTED IN UNITED ¥TATES ﬂP"M‘FIEﬂ

{mEv, MO, 1 l-dd)
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L ATTACHMENTS i ATTACHMENTS

AINETHUMENTS. INSTRUMENT PANEL, AND INSTRUMENT INETRUMENTS, INSTRUMENT PANEL ANO INSTRUMENT
PANEL MOUNTING PANEL MOUNTING ~ Courivuss

m IPA-7@ 314

FRINTED IN UNITED STATER dr AMERICA FRINTED IM UNITED STATES OF AMERICA
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L ATTACHMENTS i ATTACHMENTS
-:.:::' 1. banT DERSMIRTION ':‘l; lﬂ';;::: DENGRIFTION

INSTRUMENTS, INSTRUMENT PANEL AND JNSTRUMENT
PAMEL MOUNTING — (zonTivues

14

11

i3
14

15

17

18

19

349 132 R

349 133 R9L

349 127 R9}

337 113 R1l

33T 354 R3

A70 940 RI1

269 103 R91

432 877
432 582

346 597 BRIl
347 002 ROL
347 601 Rl

327 144 BRI

34T 04 R9L

313 177 RS
9 409 923
156 419 R9L

337 112 R

346 59& BRIl

118 753

Parts without lattars aftar the description
indicates the part is used for all attachmants
listed bolaw: Lgttern “A," g, " and "G ara
used to identify soparate attachments.

ATTACHMENT, inatrumentd and instromant
papel {regular gauges} {{for ule oo units
aquipped with Instrument Panol Maousting
Attac at, 349 127 R9!) Tachourmnatar
Attachment, 349 134 E92 or Hourmetor

i, Attachment, 349 136 R91) (see NOTES 1 and

By

ATTACHMENT, ilnstruments and ipstrumaat
panel {saloty gauges) (for use on unics
aquipped with [nstrumont Panal Mounting
Attachmant, 349 127 R91, Tachourmatay
Attachraant, 349 134 R92 or Hourmater

- -Attachment, 349 136 R91) (aaa NOTES 1 and

3)

ATTACHMENT, instrument panal mounting
[foy uss on units aguippad with Instrimants
and Inetrument Panal Attachomest,

349 132 K9] or Instruments and [nstrumant
Taosl Attachraant, 349 133 R9L) (see NOTES
1 and 1)

FRAME, instrument pannal {Attachmant &)
3/ 8Y HUT (4)
3/8 x 3/4" hex-hd cap SCREW {4)
3/8" lock WASHER (4)
PANEL, instrument (Attachments A and B)
COVER, tachometar opening (Attachmenta
A and B) (Mot wead with Taghourmeter
attachrnent)
AMMETER (Attachmants A and B)

PLUG, Z-3/32" buiton [attachments A and B)
FLUG, 2-1/4" butten (Artachimiants A and B}

INDICATOR, hoat (Attachment A}
INDICATOR. aalaty heat (Attachment B)
ADAPTER, heat indicator {Attachment C}

SWIT(H, ignition and starting {Attachmeots
A and B)

INDICATOR, safety oil pressurs {Attachmant
B)

INDICATOR, ol préssurs (Attachmant A)
ELBOW, /8" x 90" (Atcachmaenes A and B)
MOUNT, vibration (Attachments A and B)

WASHER, No, 10 lock (4 for Attachmants
A and B)

SCREW, MNo. 10 % 3/4" vd-hd mach {4 for
Attachmeants A and B)

BRACKEDT, instrument panel {2 for Attach-
meont C}
378" NUT (4)
378 x 374" hex-hd cap SCREW (4)
3/8" lock WASHER (4)

HOSE w/twe FITTING, oil pressure indicator
{HOSE, 191 1D x 17" len including
FITTINGS {Attachmant C?}

ELBOW, 1/4" x 90° vil pressure hoss
(Attachment C)

PRINTED |H UNITED STATES OF AMENICA . e

{MSTRUMEMNTS, IMSTRUMENT PAMEL AMD INSTRUMENT
PAMEL MOUNTING — Continuen

42915 D
42917 D

352 110 R91

S

42916 D

63 713 DA
274 747 RYL
A74 747 RY1

264 164 R1
127 071 R1

2&3 30B R1

170 535 Rl

349 128 RO1

349 129 R91
34% 130 R91

2 752 445 R1

606 069 €91
603 884 CT1

253 R18B R91

CK. 42 915 D.and BRACKET,
BLOCK w/BLOCK, 42 51 BE

s Nog 10 lnch-W,ASI-l.gAR

BLOCK, junerion (Attachment B} ()

BLOCK, w/BLOCK, 42 915 D and BRACKET,
42 916 D, junction {eptional with 352 110 R91)
(Attachment B] (%}

42 916 D, junction {optional.

(Attachment B) {T) -
No., B NF NUT (cd or so-mEd)

CMAYNUT .

3/8'x }/2M bhox- B

Ha. B ing tooth lock W

917 D)

T Na. i
Mo, 10 x 173" alt-hd m

: R T
GCABLE, relay to lgoition.s
B} (%)
CABLE, aafaty control to jug
(Attachment B) ()

CABLE, ralay to nafaty cnnul:lwhch
{Attachmont B} {%} : .

CLIP, ragulator cabls ‘Mtﬁt’:
: N
CLIP, capillaty tubs (Attachment C)

CLIP: cranking motor Glhh;‘.l;lll:#l;.llll
{Attachman: G) (%)

CLIP, igsltion cable (Attachment C)

HARMESS, cranking motar sable {(Attach-
ment C) (")

HARNESS, iguition cable (Attachment C) {*}
HARNESS. requlator cable (Attachment G) (¥)

PRODUGT GRAPHIC, safaty control switch
encutcheon (Attachmeat B)

RELAY, ignitioa cutout (Attachrment.B) {%}

SWITCH, nafsty control toggle-{optonal
with 253 818 R91) [Attachmant B) (%)

Ty
SWITCH, safaty contral cogglo (Hptional with
603 884 C91} (Atu::hmm;%é ' jﬁ,‘,%@?

MOTE 1 « Factory Applcatian - Qrdsr On
Machins QOrder Form.

NOTE 3 - Field Application - Ordar Through
Ragular Sorvice Parts Channels.

T - Also Linted And Illustrated With
nElactric Wiring (Safsty Gauges). "

¥ = Also Listed And ILuncrated With
uElectric Wirlag (Ragular Gaugen)."

ARINTED M UNITED STATER @F AMERICA

TOTAL F.18
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wBd - -84

i | ATTACHMENTS i ATTACHMENTS

/ R TAKE—OFF FPOWER TAKE-OFF - Conrmuso
fard) {Rockfard}

\l‘vﬁ‘-ﬂl Hegular Duty) (UG -263 Light Duty) {UG-221 Regular Duty) (UG-263 Light Duty)

H
E
H
H

IPA-TRIDC

'::.:.' ';‘rl:“:::: DESGRIFTIGH '::;:' ';“;'“"';:": DEscRIFTISH
273 017 ROt ATTACHMENT, power take-off, 319 503 R%1 1 273 231 R1 NUT, hex. [PT=Y32-2)
w/BEARING, 305 86F R9L (UG-221 regulay
duty) {(UC-263 Hght duty) {with 10" single 2 A73 230 BRI WASHER, lock (PT-733-3}
plate over-ceater drive ring Type clukch)
{See MOTES 1 and 3)
3 273 233 R1 BODY, clutch (CL-8490-10}
NOTE 1 - Factory Application - Qrder on
’ Machipe Order Form. k3 256 663 R RING, driving {CL-6951)
. NOTE 3 - Field Application - Qrder through
'J Regular Servige Parts Channels. 5 66 682 Rl FACING, cluteh (CL.-8952)
PRINTED IN UMN|TRD STATES O AMERICA a L] PRIMTED IM UNMITED STATES OF AMERICA
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Ki ATTACHMENTS Ki ATTACHMENTS

FOWER TAKE—QFF — Coumnuen

(Rockiord)
(UC-221 Regular Duky) (UG »263 Light Duty)

6

8A

10

12

13

1%

15

16

18

19

20

21

3|
b 3z

23
£3

24
28
26
Z7
28
9
0

2H8 938 R

268 869 R1
347 871 R1
347 872 R
266 704 R1
265 865 RIL
266 £97 R1
266 698 R1
268 B&E R
266 694 R
266 696 R
2565 399 R1
273 235 R1
273 236 ROt

273 232 RY¥1

3Z1 481 R1
266 656 R1
273 238 R1

13 396 DC
15 390 D

10% 461

Zhb BE7 BLY1

19 536 R1
103 883

266 BT R1
266 678 R1

266 660 R
2bé Ak R1

266 665 R91

PLATE w/LOGCK, 268 8469 R1, pressure
(UCL-9520)

LOCK, adiusting (GL-8516-1)

NUT, adjusting (CE-8494-1}

PLATE, adjusting ring (CL-11361)

SPRING. separator {Cl.-85411 (3)

SPRING, lever (CL-9465)

PIN, clevizs (CL-8400Y (6)

RING, retaining (CL=7139) (&)

LEVER {CL-8856-1) (3}

FIN, clevis (CL=8484) (3)

LINK, contecting {CL-8357) (&)

RING, retainiae (GL-7107) (3}

SLEEVE, ralease (CL-8558)
BEARIMNG w/twa NUT, 258 370 Rl and
PLUG, 103 BE3, releace {UCL-5-7392)

CLUTCH ASSEMBLY, lO" {CLA-2174=27)
{Compesed of -

1  BODY 273 233 Rl
1 FACING 266 682 R1
i LEVER 268 B&H R1
1 LOCK 1% A3t R1
6 LINK 26b 696 R1
| NUT 347 BY! R1
3  PIN 266 694 R1
[ PIN 26é B9TRI

1 PLATE 268 958 BRIt
i PLATE 347 872 R1
3 RING 255 395 Rl
! RING 255 663 R1
B RING 266 698 RI
| SCREW 19 659 R!
1  SLEEVE

w/BEARING 273 23¢ R¥1

3 SPRING 266 704 R1
1 SPRING 268 466 B91)

PLATE, instruction (PT-1393)
GASKET, cover (PT-TT0)
HONSING, elutch (FT-933«1)

CONE. tapersd zoller bearing {390) {2)
CUP, tapercd roller bearing (394A) (2}

FITTING. 1/8", plug pipe (Ling¢oln 5000} {3)
TUBE. flexible {PT-1026-1)
NUT, 3/8NF

SHADRT, drive (PT-1356-3)
PLUG, L/8" pipa

KEY (PT-781}
KEY (FT-86%)

RETAINER, bearing (PT-727}
DLATE. lock (FT 44}

YOKE. clutch {UPT-811)

POWER TAKE—OFF — Conmnurs
{Rockford)
(UC-221 Regular Duty) {UG-263 Light Duty)

33
34
15

z2hé b62 R1
1Z4 553

266 666 RYL
305 861 RI1

338 543 R91

273 255
258 370 R}

3% 831 Rl
3149 503 R%1

103 §83

19 559 R!

273 234 RG1

SHAFT, yoke (PT-201)
KEY, (Woodzuif, No. 156} {(FT-351} (2)
LEVER. shifting (UPT-87)

BEARING, clutch pilot {optional with
338 543 R9L) :

BEARING. clutch pilet {eptional with
305 861 R91) T g

R RIA
FITTING, lwbrication (Alemite 1743B8] (2)
BRI A

NUT, §/16NF, =laetic stop (Eana)
(CL'-7356) {2) AT
LOCK, positlve (CL-9216=1)

R e

X
POWER TAKE-OFF w/ 10" over-center clutch
agsembly (PTA-31036) {will work for
273 015 R
{Compased of -

1 CLUTCH 273 232 R9!
2 CONE i3 396 DG
2 cug 13390 b

3 FITTING 109 461

2 FITTING E1 285

i GASKET 266 656 R1
1 HOUSING 213 238 R1
¥ KEY 124 653

1 KEY 266 668 R.1
1 KEY Z6h 678 Rl
1 LEVER 26k bbb BIL
1 wNuT 27% 231 Rl
1 FLATE 266 661 RE
1 PLATE 321 481 Ri
| RETAINEER 266 660 R1
1 SHAFT 266 BA2 R1
1 SHAFT 319 636 R1
1 TURE 266 667 RI1
1 WASHER 273 230 Rl
1 YOKE 266 665 R91)

3/8 % 1=1/8" hex-hd. cap SCREW (12)
2/B x 1=1/2" hex-hd. cap SCREW (8)
3/8" lock WASHER {50)

PLUG, 1/8" sit-hd pipe

SCREW. 1/4x 3/8" rd-hd, mach. (2)

SECREW, /4 x 3/8" fil-hd,

o Tadnen
SCREW, 3/8 x 1=1/4" hex=hd, cap {2} "~

SCREW. 5/16 x 1/2" hex-hd, cap

o

SCREW. 1/2x 1-3/4" Bex-hd. & ]

SCREW, 5/16NF & 1-3/4" hex-bd. cap (2)

BCREW. 5/16 x 1/4" f-nt, seti B

SCREW, l/4 x 3/§" hex-hd ca]:; ch—BaoT-lj

SLELVE, 273 235 R1, w/release BEARING
273 236 R9L {UCL-3-8658)

WASHER, 5/16" lack

WASHER. 3/3" lock (2}

WASHER, /2" lock

WASHER, 1/4" {Shakepraof)

PRIMTES (W UMITER STATES OF AMERIGA

ARIMTED IM UNITED STATECE OF AMERICA
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i ATTACHMENTS Y| ATTACHMENTS |

PAWER TAKE—CFF WITH EXTENDED SHAFT — Conminues
|Rockinrd)

304 535 R91  ATTACHMENT. power take -off w/extended
shaft {11=1/2" overcenter drive ring type
clutch) (See NOTES ! and 3)
{Composed of -

1 BEARING 305 861 R91
1 BLOCK 304 4585 RO1
1  BRAGHKET 304 573 Ril
1 FOWEER
TAKE-OFF 319 519 Rl
1 SPACER 265 636 R1
1 SHIM 304 539 R1
1 SHIM 304 540 R1
1 SHIM 304 540 R1 )
1 Z66 &3} R1 NUIT, drive shaft {PT-732)
2 z273 2lz Rl WASHER, drive shaft lock (PT-733-4)
3 273 214 Rl BODY, clutch (CL-8498-7}
4 267 065 R RING, driving (CL=6950)
] 338 903 Rl FACING, clatch {GL-6953-52)
& 268 861 RSl PLATE, w/LOCK, 319 531 RI, presoure
(UC-3518)
7 319 531 R1 LOGK, positiva (GL.-9216)
3 347 871 R1 NUT. adjusting (CL-84%4.1}

2A 347 B7Z R PLATE, adjusting ring (CL-11861}

9 166 704 R SDRING, separator (CL-8841) (3}
10 263 B&5 R91 SPRING, lever (CL-9465)
11 26 697 Rl PIN, clevis (CL-8400) (&)

1z 166 498 Rl RING, retaining (CL-7130){6)
13 268 866 kI  LEVER (CL=B556-1) (3)

L Lhh 604 B1 PIN, clevis (CL-8484) (3)

15 266 0%6 R1 LINK, conaseting (CL-8557) (6)

16 255 338 R1 RING, retaining (CL-7107) (3}

17 273 217 R1 SLEEVE, releass (CL=8630-3)

17 274 216 R91 SLEEVE, 273 217 Rl w/BEARING,

273 218 R91} {UCL.-2-8630-3)
13 273 218 ROl BEARING w/two NUT, 19 503 R1 and and one
PLUG, 103 883, releass (UCL-5-6979)

19 273 215 R91 CLUTCH ASSY, (11-1/2 (CLA-2181=37)
{Compased of -

H BRODY 273 214 Ri
] FAGING 338 903 R1
3 LEVER 268 Bb& Rl
& LINK 266 696 B
1 NUT 347 871 Rl
3 FIN 266 694 RI
& FIN 266 697 R1
! FLATE 268 86l R9OL
1 PLATE 347 B72 Ri
3 RING 255 358 R1
& RING 266 098 Rl
1 RING 267 065 Rl
|  SLEEVE
w/BEARING 273 216 R9]
SPRING 266 704 RI
1 SPRING 268 865 R91 )
20 321 481 R1 DLATE. instrugtion {FT-1593}

FOWER TAKE—OFF WITH EXTENDED SHAFT — CantHUED
{Rovkiord)

2t zbb 656 K1 GASKET, cover (FT-770)

22 273 240 R1 HOUSING, elutch (PT-517-2)

23 13 3%6 BC CONE, tapered roller bearieg {2}

23 12 390D CUP, tapered roller bearing (&)

24 109 441 FITTING, lubrication (3}
25 266 667 B9l TUBE, flexible (PT -1026-1}
26 NUT, 5/BNF {CL-4355)

27 a9 RI  SEAFT, drive (PT-1466)
28 268 864 RI  KEY, 3/8%3/8x3-1/2" {PT-1307)
[8 = 11-1/2" (PT-1308)

29 68 863 R1 KEY, 5/8
S GLA 3 .
/B x 2-1/4" {PT-1363)

0 P73 2L Rl KEY, 38X

o i
3l 266 660 R1 RETAINER, bearing (FT-127)
32 266 661 R1 PLATE, lock (PT-44)

33 273 210 R91  YOKE, clutch (UPT-726-1)
34 266 643 R1 SHAFTY, yoke (FPT-B22)
35 124 553 KEY (BT-351) (2}

k1] 266 bb6 R91 LEVER, shifting (UPT-87)

37 104 485 R91 BLOCK w/BEARING, 305 E6é R91 and
FITTING, 109 461, cuthoard baaring
pillow {optional with 304 486 ®’al)

kX 104 486 ROI BLOCK w/BEARING. 305 167 RY1. outbeard
beating pillow {Optional with 304 485 R91}
1/2" HUT (2)
172 * 2" hax~hd cap SCREW {2}
1/2" lock WASHER. (2)
V7/32 % 1-11/16" x 13 ga. WASHER (2)

a8 106 166 R91 BEARING w/locking COLLAR

38 305 167 RY!l B EARING w/loeking COLLAR

39 304 539 R1 SHIM, outboard bearing (beavy)

40 304 540 Rl SHIM, cuthoard bearing (medinm) (2)
a1 304541 Rl SHIM. outboard bearing {light) (z)
42 104 537 R11 BRAGHRET, ocutboard bearing

305 861 R91 AEARING, ¢luteh pilet (optional with
© 438 543 R71) ‘ G

338 543 R91 BEARING, elutch pilot {optional with
305 361 ROL}

273 355 FITTING, hydraulic lubricator (1/4" drive
type) {2)

19 %03 BRI NUT, §/l6NF elagtic stop (2)

NOTE | =~ Fastory Application - Order On
Machine Order Form.

NOTE 3 - Field Application - Order Through
Regular Service Farte (Channcls.

x = Four Or More As Required.

ARENTED I UHETES STATER OF AMERICA o
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F. I. M. FART

A, M MBER

GBESCRIFTION

l WER TAXE=QFF WITH EXTENDER SHAFT — Gonrruues

®

ockiord)

319 519 R91

105 883

265 434 RI

POWER TAKE-OFF w/extanded SHAFT ASSY.

(PTA~31140) (Willwood for 304 493 R91)
{Composed of -

1 CLUTCH 273 215 R91
2 CONE 13 396 DG
2  cup 13 390 B

3 PITTING 109 461

2 FITTING 273 355

1 GASKET 2e6 606 RI1
1 HOUSING 273 240 R
1 KEY 268 863 R1
2 KEY 124 553

1 KEY 268 Bé4 R1
1 KEY 273 211 RI
1. . LEVER 266 666 RIL
i1 "RUT 266 681 K1
1., PLATE 321 481 R1
1  PLATE 266 661 Rl
1 RETAINER 266 660 Rl
1 SHAFT 273 209 R
1 SHAPT thé 663 R1
1 TUBE 266 647 RO1
1  WABHER 273 Z12 Rl
1 YOKE 273 210 R91 )

/8% t-i/8" bex-hd cap SCREW (12)
3/8x 1-1/2" hex-hd cap SCREW (#)
378" lock WASHER (20)

PLUG, 1/8" slt=hd slt pipe (release bearing)
SCREW, 5/16NF = 2" hex-bd cap (release

bearing) {2}

SCREW, 3/8 x 1-1/4" hex-hd cap (eluteh
yake) (2)

SCREW, !/d x 3/38" fil-hd mach (pressure
plate)

SCREW, 3/16 x [/4" fl-pt set (clutch housing)

SCREW, 1/4 x 3/8" rd-hd mach (instruction
plate) (2)

SCREW, S/16 = 1/2" hex-hd cap {lack plate)

SCREW, 3/8x 1~-1/2" hex~hd cap {shifting
lever)

SPACER, clutch pilot hearing

WASHER, 3/8" lvck (clutech yoke) (1}
WASHER, 1/4" (Shakeproof) (pressure plate)

WASHER, 5/1&" lock {lock plate}

ARINTED 11 GHITES ATATER oF AMEMIGA
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i ATTACHMENTS 1) ATTACHMENTS

WER TAKE—GOFF : FOWER TAKE-OFF — &onminuee
ckfard) [Rockiord)
kS =263 Regular Dutv) (UC-263 Regular Duty)

PR30 C

‘o, ILH. FART "
¥ m:o,. HUMBER BEECRIFTION 'I"Ilﬂr. lut‘.u:::: DRSCRIFTION
x
il
E 273019 R92  ATTACHMENT. power take-off, 319 524 R91, 2 273 212 R1 WASHER, lock -733-
i w/BEARING. 305 861 RY1 and SPACER, SHER, lock (PT-733-4)
P 2653 636 Rl {(UC-263 Regutar Duty) {with 3 273 214 #i RO - -

l11-1/2" single plate over-genter drive ving PY. clutch (GL-8496-7)

type clutth operating at 2200 RPM % 267 065 B1 RING, d»i -

or below ) (See NOTES } and 3} - ariviag (CL-6350)
N NOTE 1 - Fagtory Application - Order On

Machioe Order Forim. -

. 266 681 R1 NUT, 2-3/16-12, hex. (FT-732) - NOTE i - Field Application = Order Through ‘
H \ Regylar Service Parts Channels,
! ! PRINTFE |k UHITED STATES OF amMERICA " @ TRINTED N UHITED STATER OFr AMERICA
A
i
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K ATTACHMENTS i ATTACHMENTS
':,‘;' L BESCRIFTION RAF. ln':u:::: CRACRIFTION

POWER TAKE—OQFF = ConTinuEn
{Rockford)}
(UC-263 Regular Duty)

FACING, clutgh (CL-6953-52)

PEWER TAKE—OFF — CanTinuea
[Reckiprd)
(U263 Regular Duty)

5 338 903 R1 %3 266 663 R1  SHAFT. voke (PT-8Z2)
& 268 B6l RU1l PLATE w/LOCK. 319 531 Rl, pressurs 74 124 553 KEY {woodruff Mo. 15} (PT-351) {2)
(UCL.=9518)
35 266 666 B91  LEVER, shiltine (UPT-E7)
7 319 531 R1 LOCK, positive (CL-9216)
305 861 RG1 BEARING, clutch pilot {(optional with
& 347 871 R1 NUT, adjusting {GL.-8494-1) 338 543 R91)
3A 347 872 R1 PLATE, adjusting ring (CL-1186-1) 35§ 543 R91 BEARING, elutch pilot (eptional with
305 861 RIL} L
9 266 704 RIL SPR NG, separator {GL-8541) (3) ‘
1% 503 R1 NUT, 5/16NF, elastic stop (2
n 268 865 91 SPRING. lever (CL-9465) e . o
319 524 R91 POWER TAKE-COFF, w/ 11-1/2" ower-center
11 266 697 R FIN. clevig (CL.-8400) (6} clutch aosembly (PTA-31133) (wiliwork for
273 016 R91} : C .
|4 266 698 R1 RING, retaining {GL-7130} (6} {Composad of - o
1 GLUTCH 273 215 R9!
13 268 B&E R1 LEVER {CGL-8356-1) (3} 2 CONE 13 396 DC
2 CUp 13390 D
14 266 694 R FIN, clavia {CLa=3484) (3) 3  FITTING 109 461
1 GASKET 266 656 R1
15 266 696 Rl LIN¥. connecting {CL-8557) (8) 1 HOUSING 273 240 RI -
z KEY 124 553
16 255 395 R1 RING, retaining (CL=T7107) {(3) 1 KEY 267 060 Ri
1 KEY 273 211 R1
1Y 273 217 Rl SLEEVE, release (GL=8630-3) i LEVER 266 bbb R9L
| NUT 266 681 &1
18 273 218 RI1 B EARING witwo NUT, 258 370 R1, and 1 FPLATE 246 661 R
PLUG. 103 863, reisase (UCL-3-6979) 1 PLATE 321 48] Rl
1 RETAINER 266 660 RI
[ SHAFT 2hh 463 Rl
1y 2731 215 R9] CLUTCH ASSEMBLY (11-8/2) 1 SHAFT 3119 946 Rl
(CLA-Z181-37) 1 TUBE 266 667 BRI
(Compoged of - I  WASHER 273 21Z R1
1 BODY 273 214 R 1 YOKE 273 210 R31}
I FACING 338 05 Rt 3/8 % 1-1/8" hex-hd. cap SCREW (11}
3 LEVER 268 Bbo R1L 3/8 x 1=1/2" hex=hd., ¢ap SCREW {8}
& LINK 266 656 R1 3/87 lock WASHER (20}
1 NUT 3147 871 R1
3 PIN 2ab b9d RL
& PIN 266 697 R 103 683 PLUG, 1/8" slt-hd, pipe (steal) (PT-985%)
1 PLATE Z68 B&l RY!
| PLATE 347 872 R1
3 RING 255 395 R SEREW, 1/4 ® 3/8" rd-hd mach (2}
6 RING 266 698 R1
1 RING &7 065 R1 SCREW, 1/4x 3/8" fil=hd.
1 SLEEVE
w/BEARING 273 2l1% R%} SCREW, 3/8 x 1-1/4" hexehd. cap (2
3 SPRING 266 704 R1
1 SPRING 268 865 R91) ECREW. 5/16 % /3 hex-hd. cap
20 321 481 R1 PLATE, ‘mstruction (PT-1593} SCREW, 1/2x 1-3/4" hex<bd. ¢ap
21 266 656 R1 CASKET, cover (PT-T770) SCREW, 5/1&6NF x 2" hex=hd. cav {(2)
-2 273 240 R1 HOUSING, glotch (PT-817-2) SCHREW, /16 x5/16" f-pt. #ot
23 13 396 DC CONE, tapered yoller bearing {390Y (2) 273 216 R91 SLEEVE. 273 217 RL w/reicass BEARING, -
23 13 390 D CUD, tapered roller bearing (3%44) (2) 273 28 RYI, release (UCL-B630-3)
24 109 44] FITTING, 1/8" pipe plug (Lincoln 5000} 26% A36 R1 SPACER, clutch pilat bearing
[PT=1012) (3) e
25 266 667 R3] TUBE. flexible (PT-1026-1) WASHER, &/(16" lock
26 NUT, 5/8MNF WASHER, 3/8'" logk (2)
27 119 946 Rl SHAFT, drive (PT-1357-3) WASHER, 1/2" logit
28 267 060 R1 KEY {F1 =780 WASHER. 1/4" (§hakeproof)
29 27% 211 R KEY, 1/2x 1-T1/8" (PT-1363)
30 266 660 R RETAINER., bearig (PT-727)
21 266 661 R1 PLATE, logk {PT-44)
32 273 210 Rl YOKE, clutch (UPT-726-1)
L R HTES IH UHITES STATES oF AMERICA

ARINTED IH WHITED FTATES oF AMERICA
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"92a -0z.
Ki ATTACHMENTS i | ATTACHMENTS
NER TAKE-OFF POWER TAKE-OFF = Conrmueo X
ckford) (UG-221 Light Duty) {Roekiord) (UC-221 Light Duty) e i

s

IPRFa50R

REF, L H, PanT 0]
NO, HuMBER SESCRIFTION ':‘l.;: '&:‘:::: DEACRIFTION
£73 020 R91 ATTACHMENT, powar take-off 319 500 R91 5 266 68 - -
w/BEARING, 8T 301 (with 8" single plate SRl FAGING, cluch (GL-1033-1)
over-center drive ring type clutch) (DCa-221 £ 266 HBE B | PLATE (CL-8513.1)
light duty) {used with flywhael Attachment, 7 266 590 R1 LOCK, adjusting (CL-8516-1
12 729 RO} {See NOTES I ang §) -4 347 766 R1 NUT, adjusting (GL-8515-1) )

258 47] R1

258 670 R1

NUT, hex. {(PT-706)

WASHER, lock (FT=718.1)

6% 110 R1 BODY. cintch (CL-8512-9)

266 699 R1 RING, driving (CL.-6965)

{together with FLATE, 347 767 R1 will
work for 266 689 R1)

NOTE 1 - Factory Application - Order On
Machine Qrder Form. .

NOTE 3 = Field Application - Ordar Throuph R
Hegular Service Parts Channgls, 4

(g -

ERINTED IN UNITED STATES OF AMERICA

FRINTED IN UNITED STATEZE OF AMCRICA
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i ATTACHMENTS K1 ATTACHMENTS

FOWER TAKE—OFF — Contmnpen
(Rockiord) (UC-221 Light Duty)

BA

10
11
12

13

15

1é
17
18

19

0

2]

Z3
3

. J

25
26
27
4]
29

30

31
32

33
34

347 767 R

266 687 R1
269 109 R9t
266 697 R1
266 638 Ri
268 866 R1
266 694 R1
266 696 R1
255 395 Rl
Z66 700 Rl
266 701 RG1
19 503 R1

266 663 R92

321 481 R1
266 656 R1
266 God RO

62 %23 RIL
5T 977

271 409
Z66 667 R

319 534 R1
104 gal

26b6 669 R1
266 678 R1

266 669 R1

266 661 R1
266 665 F91

266 A5Z R1

124 553

266 666 R71
5T 301

BLATE, adjusting ring (CL-11905) (topether
with NUT, 347 766 R1 witl work for
266 689 R1)

SPRING:, separater {CL-88785) (3}

SPRING, lever (CL=%464}

FIM, eclevis (CL-8400) (6)

RING, retaining (CL=71301(6)

LEVER (CL-§556-1) ()

PN, slevis (SL-8484) (3)

LINK, coonecting (CL-8557) (&)

RING, retaining (CIL-7107) (3)

SLEEVE, relea.a.ﬂ {CL-B611)

BEARING w/two NUT,
{UCL-1-7392-1)

WUT, S5/16NF elastic stop (Esna-29E-054} (2)
5/16NF x 1 -3/4" hex«hd cap SCREW {2)

£9 503 R1 releasa

CLUTCH ASSEMBLY. 3" (CLA-#175-A)

{Compoxed of -
1 BODY 269 119 R1
1 FACING 266 686 R
3 LEVER 268 Bbé Rl
& LINK 266 696 R\
1 LOGCKE 266 690 R1
1 NUT 347 786 R
3 PIN zh6 694 R1
& PIN 266 £9T7 R1
1 PLATE 26t 688 H1
1 PLATE 347 767 R1
3 RING 2585 395 R
1 RING 266 699 R1
&  RING 266 698 R1
1  SLEEVE
w/BERARING 266 691 R91
3 SPRING 2bb 6BT R1
1 SPRING 269 109 R9I}

PLATE, instruction (PT-15%3)
GASKET, cover (PT«770)
HOUSING, cluteh (FE-831-4)

CONE, tavered roller beaving {2)
CUP. tapered roller bearing {2)

FITTING, 1/8" plug pipe {Lineola 5000) (3}
TUBE, flexible (PT-102&-1)
NUT, 5/BNF

SHAFT, drive {(PT-833-4}
PLUG, /8" pipe

KEY (PT-231%8)
KEY (1/4 % 1/4 x 27} (T -884)

RETAINER, bearing (PT-834)

PLATE, lock (FT-44)
YTOKE, clutch {UFT-811})

SHAFT, yoke (PT~201)
KEY {Woodruif, Mo, 15) (FT-351) (2)
LEVER, shifting (UPT-87}

BEAPRING, clutch pilot

FRINTED IN UNITED BTATEE oF AmdRICA

POWER TAKE—QFF —

(:nu-rlnulb

{(Rockiord) (UC=22} Light Duty)

319 800 B9 FOWER TAKE-QOFF w/8'" overscenter cluteh
assembly (PLTA=3815) (will work for
265 314 R92)

(Compased of -
1 CLUTCH 266 633 R92
2 CONE 62 923 R91
¢ CUP 5T 977
3 FITTING 271 409
2 FITTING 145 692
1 GASKET 2hb 656 R1
1 HOUSING &b 654 R2
2 KEY 124 553
1 KEY 266/ 669 R1
i1 KEY 266678 Ri
1 LEVER 266 666 RIL
1 NUT Z5E 67! R
i1 FPLATE 266 661 R1
1 PFLATE 321 481 R}
1 RETAINER 266 659 R}
1 SHAFT 266 662 R1
| SHAFT 31y 534 R
1 TUBE 266 667 K91
1 WASHER 258 610 R1
1 YOKE 266 H65 RIL)
1/8x 1=1/8" hax-hd cap SCREW {12}
3/8 x 1-3/8" hex-hd cap SCREW (8)
3/8" lock WASHER (18)

103 883 PLUG, 1/8" sltd-hd pipe (PT-289)
SCREW, 1/4 x 3/8" »duhd mach (2)
SCREW, 1/4 x 3/8" fil-hd
SCREW, 3/8 x 1-1/4" hex=hd cap {2)
SCREW, 5/16 x 1/2" hax-hd cap
SCREW, 1/2 x 1-3/4" hexshd cap
SCREW, 5/16 x | /4" {-pt set

266 691 R%1  SLEEVE, 266 700 Rl, w/release BEARING,
266 701 R1 {UCL-1.8611)

WASHER, 5/16" leck
WASHER, 3/8" lack (%)
WASHER, 1/2" lock
WASHER, 1/4" {(Shakepract)
= PR HTER 1N UMITED STATES &F AMERICA
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BRACRIPTION

“empOWER TAKE-OFF

POWER TAKE-=OFF — Grsrriuen

{Twin=Disc) {Twin-1hsg)
Darts without letters after the description 304 537 R11 BRACKET,. outboard bearing {(Altachment B)
indigates the part is used for all attachments
ligted below. Lettmrs "A'" thra "F" are uded 345 347 R9l CABLE, temperature switch to junction blocic
ta ideatify separate attachments. {Attachment B)
A 266 813 R9Z2 ATTAGCHMENT, powst take-off w/satandard 366 460 RI1 CLIP, cable (mount on power take-off bolts)
ahaft {11-1/2" ningle plate pvercentsr drive {2 for Attachmeast D} o
ring type clutch) {for Light duty and sideload
applications w/PTO cpeeds of 2200 rpm or &0 610 D KEY, belt pulley short (Attachment B)
helow} (ges NOTES 1 and 3) . L
I &0 6la D KEY, balt pulley long (Attachrent B}
B 304 536 RB’I ATTACHMENT, powsr take-off w/extended Voo
. shaft {11-1/2" svercenter driva ving type 321 054 R91 POWER TAKE-QFF w/STANDARD
clutch) (see NOTES 1 and 3) . SHIFT ASSY {Twin-Disc Spec. No.
- : 23713 (Will work for 265 817 RIL)
¢ 345 345 R91  ATTACHMENT, high speed power tale-off {Attachment E) (¥}
wili-1/2" single plate overcenter drive S : S . : s
ring clutch, 2-1/4" dia. shaft w/sealad 321 052 R91 POWER TAKE-OFF w/STANDARD
for life cartridge type pilot bearing - - -GBHAFT ASSY {Twin Disc. Spoc. Mo, LGt
P.T.Q, shaft hag no rifle drill {for heavy 20665) (Will wark for 265 816 R9L i
duty clutch and side lead applications w/ {Attachmmant F) {(#) Cowr
P. 7.0, speeds above 2200 rpm) (UG -263)
[See NOTES 1 and 3} 32] 056 B2l PFPOWER TAKE-OFF w/extendad shaft ASSY.
(Twin-Dide Spac. No. 26713} (Attackwment B}
fv] 345 346 R91 ATTACHMENT, high apeed power take-off (%)
willa1/2" single plate overcenter drive
ving clutch, 2-1/%" dia. shaft w/sealed 321 057 B9} POWER TAKE-OFF w/standard shaft ASSY
for life cartridge type pilot bearing - {Twin-Disk Spsc. No. 26769) (Attachment A}
B.T.0. shalt has oo tifle drill (for heavy {*)
duty clutch aad side lpad-applications wi
P.T.0. spaads above 2200 rpm) (iocludes 344 882 R91  POWER TAKE-OFF w/gtaagdard shaft ABEY
; safety shut-off) (UC-263) (See NOTES 1 and {Twin-Disc Spas. No. 10287) (Astachments
' 3) G and D} (*)
1 . 3/8 % 1-1/8" hex-hd cap SCREW {12}
4 E 273018 R9t ATTACHMENT, power take-off 321 054 R91 /8 x L=1/2" hex-hd cap SCREW (8)
wibgazing, 305 861 R91 (UG-221 regular 3/8 lock WASHER (20)
dyty) {ITC-263 light duty) (with 10" single
i ' plate overcenter drive ring type clutch) 104 539 Rl SHIM, outhboard beazing heavy (Attachment B)
(S=e NOTES 1 and 3)
304 540 R S5HIM, ouwbpard bearing mediam {2 for
F 273021 R91  ATTACHMENT, power take-off, 321 052 R91 Attachiment B)
w{beartng, ST-301 {with 8" single plate
gvercenter drive Ting typs clutgh) (UC-221 304 541 R1 SHIM, owtboard bearing light (4 or more
light duty) {Used with flywheei attachment for Attachruent B)
312 159 RYl) (See NOTES 1 and 3)
265 b36 R SPACER, chdtch pilot bearing
305 B4l R9I  BEARING, cluteh pilot {optional with 183 350 R91 SWITGH, temperature {250%) (Attachment D}
338 543 R91) (Attachments A thru E)
338 543 B9l BEARING, clutch pilet (optional with
305 861 R91) (Attachments A thru E)
s1 301 BEARING, clutch pilot (Attachment F) £E
308 610 R91 BLOCK w/BEARING, 305 167 R9l, cutboard
bearing pillow (optional with 304 334 R7L,
304 485 R9| and 304 486 R91)
{Attachenent B) . e
304 484 R91 BLOCK w/BEARING, 305 165 R91, outboard
bearing pillow (sptional with 304 485 R91 or
304 486 R9t and 308 610 R%1)
(Attachment B}
04 485 R9I  BLOCK w/BEARING, 308 146 RIl and
FITTING, 138 222 H, swthorad beariag
pillow {optional with 304 484 R%I or
304 486 R91 and 30B 610 R91} (Attachmont
B}
304 486 R91 BLOCK w/BEARING, 205 147 R91, outboard * « Order Datail Service Fartsa From
bearing pillow (optional with 304 184 R91 o¥ Nearest Twin-iise Distributor,
304 48% R91 and 308 610 R91) (Attachment
B} NOTE | - Factory Application = Order On
} 1/2" NUT {2) Machine Order Form.
/"\ 1/2 % &* hex-hd cap SCREW (2)
) 1/2" lock WASHER {2} NOTE 3 - Field Application - Order Through
t R . 17/32 % L-1t/16" % 13 ga, WASHER (2) Regular Service Parts Channels.
’ FRIMTED 1M UHITED STATED OF AMEMIEA a a ARINTED IN UNITED STATES OFf AMRRICA
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GRILLE, HOOD AMD DASH

S50
-95-
ATTACHMENTS Ki

DEHGRIFTION

GRILLE, HOOD AND DASH = Conrinuen

HOOK, LH hood ciamp {2 for Attachments A
and [}
5/16 x 1/2" hex-hd cap SCREW {4)
5/16" lack WASHER (4)

DASH (Attachment A}
DASH {Attachment D)
3/8 x 3/4" bex-bd ¢3p SCREW (5 for
Attachment A}
348" lock WASHER (5 for Attachrnunt A,
4 for Attachment D)
3/8 % 5/8" hex-hd cap EC.REW (-l iar
Attaghment D) g '
L1332 % 13/16" x 10 ga. WASHER (2 fur
Att-a.l:hmﬂnt A) ..

'..M

GRILLE, hi-flow [Attashmnants
BOLT, prille (4) *
WASHER, flat (4)

GRILLE,. ra:linﬁr {order PACZKA
320 149 91 or 320 163 R9Y)

GROMMET (Attachment A)
PACKAGE, vadiater grille f:.:ld mervice {for

units without radiater shuter}
{Consiute of -

4 BROLT 3z 719 R91

1 ORILLE 320 139 R1

1 HOUSING 320 138 R1}
4 WASHER 384 B37 R1 )

PACKAGE, radiztor grille field service (for
units with radiator shuttay)
(Conaista of -

4 BOLT 321 719 R91

1 GRILLE 320 139 Rl

1 HOUSING 320 140 RI1
4 WASHER 354 837 71 )

NUT. 3/8" (+) {? for Attachment I)

SCREW., 3(8 x 3/4'" hex-hd cap (+} (2 for
Attachment D}

SEREW, 3/8 % 3/8" hex-hd cap (+) (2 for
Attachment D)

WASHER, 3/8" lagk {+) {4 fer Attachment D}

¥ - For Use With Dagh When [natrument And
Panel Attachment 15 Not Rear Mounted.
NOTE 1 - Factory Appligation - Crdar On
Machine Ordor Form.
NOTE 3 - Field Application - Qrder Threugh
Regular Service Parts Channels.

k) 265 585 RIL
& 204 583 R2
2 340 146 Rl
9 320 132 R1
3Z1 719 R91
384 337 RL
9 204 £00 R%1
14d 229
3z 149 R1
320 1&3 R9L
‘;:"'J':;:: DESCRIPTION o
Parts without letters after the desoyiption
indicate the part is used for all attachments
listed below: Lettera A, B, C and D are
nsed to identify separate attachments.
24 581 R91 ATTACHMENT. hood and dazh (+)
320 136 RYI ATTACEMENT, hi-flow radiator grille (not
for uge with readiator shutter) (see NOTES 1
and 3)
320 137 B9! ATTACHMENT, hi-flow radiator grille {for
yse with radiator shutter) (see NOTES 1
and 3}
34% 145 B9t  ATTAGCHMENT, hood and dash (see NOTES 1
and 3
320 138 R1 HOUGING, radiator grille (Attachment B)
220 140 RY1 HOUSING, radiater grille (Attachmens C)
B/ lé x 1/2" kexehd cap SGREW (B)
516" look WASHER (8)
275 194 R91 EMBLEM, "IH" [Attachments B and C}
363 284 R2 FASTENER, "IH" emblem (&)
265 581 R1 HOOD, LH enpine (Attachments A and D)
268 290 R11  5TRIP. hood center (Altachments A and D)
378" NUT (4)
3/8 x 5/9" hex-hd cap SCREW {4)
3/8" lock WASHER (4)
104 582 Rl KOOD, KH engine (Attachments A and D)
265 586 RO] HOOK, RY hood clamp (2 for Attachments A
and DY
5/1é x 1/2" hex-hd cap SCREW (4}
5716 lock WASHER (4)
N TES IH UNITED BTATES OF AMERICA Ll a
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DIATOR SHUTTER

tomaticl {Kveoy Heater)

RADIATOR SHUTTER ~ Conminuen
{Automatic) (Kysor Heatar)

IPA-GT 2804

(REw, #O, 2 ATy

et T etwern
318 021 R91 ATTAGHMENT, radiator shutter (Sec NOTES 7 13T Eee ELBOW, 1/2 x 45" Atreet
1 and 3}
8 438 159 PLUG, 1/2" pipe
11% %326 R91 SHUTTER w/CONTROL, 615 236 C9L, -] 142 340 GROSS, 1/2" pipe
BRAGCKET, 415 237 Cl, and SPRING,
317 785 R, radiater {Mi85&) 10 144 610 NIPPLE, 1/2x 1-3/38" pipe
516 2 172" haxehd cap SCREW (8}
&/ 16" lock WASHER (B) 11 3ol 819 K1 CLIP, hoze
12 317 785 R} SPRING, control rod (7735)
616 236 €31 CONTROL, vernatherm (G.16318-165)
| JANF % 1/2" hex=hd cap SCREW (cd-pltd) 13 bls 237 1 BRACKET. gontrol (C-23102)
{4}
1/4" lock WASHER (4) 155 §73 PLUG, 3/8" pips
17\ B19 R1 NIPPLE, hose (3) WASHER, 5/16 % 3/4 x .065" (ed-pltd)
|12 700 R1 CLAMFPF, heose (4) 3§32 x 1/2" catter PIN
312 278 R1 HOSE, radiater to vernatherm (B/8 x 15/16 % NOTE | - Factory Application - Order on
49"y (2) Machine Order Form.
NOTE 3 - Field Application - Order through
171 820 R1 NIFFLE, hose Regular Service Parts Chanoeis,
FRINTED IN UNITED STATES GF AMEMIGA a e PRINTED IN UMITED ETATRE QF AMERIGA
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-97- -37-
i ATTACHMENTS i | ATTACHMENTS
A RADIATOR SHUTTER RADIATOR SHUTTER = Conrinuen
. (Manual) (Hardy Mig. Carp.} {Manwal) (Hardy Mig. Coerp.)

IPA-SCI00.

'::;:' 'N’:M:::: DEAERIFTION ':g" 'h"l:"l‘:::: DESCRIARTION
112 184 R91 ATTACHMENT, radiator shugter (See NOTES 413 225 R91 SHUTTER ASSEMBLY, mamnual (27745)
1 and 3) {Composed of -
1 BELLCGRANK
1 317 781 R9t SHUTTER w/operating BAR (27817) wf LINK 317680 R91
114" HUT (4) §1. FRAME B
1/4 = /8" alt-rd-hd inagh SCREW (&) 1 SHUTTER. RRERH U
1/4" lock WASHER (4) w/BAR 317 781 R9!
1 SPRING 47 530 D
. 2 FRAME (Not Furnished Separately) 1  WASHER 182 627 R1 )
© 5 EP16 x 1/2" hex-hd cap SCREW (8)
3 317 650 K91 BELLGRANK w/operating LINK (27811} - i pglED lock WASHER (8) ik
4 47 530 D SPRING, bellcrank (15549}
NUT, Ne. 10 P P
H 313 224 R91 CONTROL, veraiéy
1/4NF x L/&" av=pt, hexssos-hd, set SCREW, No. 10 x 8/16" rd-hd mach
SCREW
| f4NF NUT WASHER, No, L0 intermal-teoth lock
B 312 185 R1 BRAGKET, shutter control 152 627 Ri WASHER, -325 x &/B" flat (13371)
3/3 x |" hex-hd cap SGREW 3/3% x 5/8" ¢otter FPIN

MOTE 1 - Factory Application - Qrder on
Machine Order Form.
NOTE 3 - Field Application - Order Through
L Fegular Service Farts Channeis.

FRINTED 1M UNITED STATEG OF AMERICA - & FRINTES 1M BHITES STATES OF AMERICA
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i ATTACHMENTS K ATTACHMENTS

'DIATOR AND COMMECTIONS AND FAM GUARD RADIATOR AND CONNECTIDNS AND FAN GUARD — ConrinuEs &‘ ;
S

()

IPA-521568 %

I:Il;. Iﬁ:‘n:::: BESERIFTION ':::-‘ ';l':l-l:::: DERCRIFTION
{X) - KEY TO UNMITS - 2 341 705 R91 CAP, radiator (Units B, G, D and E)
' 3 274 088 R9) CLAMP, radlator elbow (4 for Unit B and :
A - 304 577 B91 ATTACHMENT, fan guard (JC-221 and 6 for Unit C; 2 {or Upita D and E) !
(UG -263) (Sas NOTES 1 and ) &
’ . 4 304 596 R1 EL.BOW, radiator inlet (Units B, &, D and E} -
B - 509 106 C91  ATTAGHMENT, radiater sud connectiond )
{for uaits aquipped with Hydraullc Pump) [ bh2 29z S SHROUD, fan (Unit B) S e
{Sce NOTES | and 3) E/16x 1 /2" hex-hd cap SCREW (4)
5/ 16 x 3/4" hex-hd cap SCREW ({2)
[+ 305 193 R92 ATTACHMENT. radiater aud connections 5/16" lock WASHER {E)
{for units not equipped with Hydraulic Pump) 3/8 x 1/2" hex-hd ¢ap SCREW (2)
{tIC-263) (See NOTES 1 and 3) 31/8" lock WASHER (2}
Da Service parts for radiator and connectioas 4 304 590 R11 SHEET, fan housing (Units &, D aad B}
{for units equipped with Hydrawlic Pump) £/16 x 1/2" hex«hd rap SCREW (6)
(vo-221) 2/16" lock WASHER (4}
E . Serviee parta for radiator and connectioas (for
units squipped with Hydraulic Pump) (UC+263) & G0y 712 C1 BRAGCE, radiater LB (Units B, €, D and E)
3/8 x 3/ 4" hex-hd cap SCREW
1Y » Lowters of thess units correspond with those shown following
the description of the parts in the list below and identifies
the units for which the part ia used. [tema without letters NOTE 1 - Factory Application - Order an
after the dascription indicates the part is used for all unite. Machine Order Form.
A NOTE 3 - Fiskd Application - Order through ‘
263 595 R93 RADIATOR (wiil work for 304 608 B33} Regular Service Parts Channels. &
\"--"' FAINTES IN UNITED STATES OF AMERICA v & FRINTES I1H UNITED BTATEE OF AMERIGA
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L
RADIATOR AND CONNECTIONS AND FAN GUARD — Coninuse

i4

15
e

17.

a0

6U1 713 Gl
304 578 Rl

407 008 RLE

305 197 R1
407 009 R1

310 3356 R1l

265 597 R1

15 024 R1

31 729 D
279 Q58 R

278 Z81 Rl

3tE 501 Rl

274 088 R91

104 597 Rl

444 782

445 673

BERACE, radiator RH (Units B, &, Dand E)

GUARD, fan (Unit A)
5/16 % 1/2" hex-hd cap SCREW (4)
5/16" lock WASHER (4)
11/32x 11/16 x 16 za WASHER (4)

HOSE, upper radiater outlet elbow (2 x 2=3/16
x Z2-1/4" long) (Units B and C)W

ELBOW, radiator outlet (Unite B and C)

HOSE, lower radiater outlet albow (2=1/8 =
2-5/16 x t-7/8" long) {Unics B and C)*

SUPDORT, radiator (2 for Units B, G, D
and £}
5B NUT (4}
5/8 x 1-1/4" hex-hd cap SCREW (&)
5/B % 1-)/2" hex-hd cap SCREW (2)
5/8" loek WASHER (4)

PAD, radlator (£ for Unita B, &, D and E)
ROLT, radiator mounting (Z for Units B, [
D and Ej .

7/16" HUT (2}

7/ 164 lock WASHER (2}

15/32 x 59/64" x 16 ga. WASHER (2}
VALVE, radiatar drain (Uanits B, G, D and E)
CLAMP, hode (2 for Usits D and E)

HOSE, water inlet (&% 2=-3/8 & 1-3/47) {Uaits
T and E}
ELBOW, water inlet (Unita D and E}
/8 x 2-3/4" hex-id cap SCREW (3)
348" lock WASHER (3)

CLAMF, radiater outlet albow hose (£ tior
Uaits D and E)

ELBOW, radiator euti=t (Units D and E)

PLUG, water inlet (for condenser) (Umit C)

PLUG. water inlef {for condenser) {Unit Q)

#Make From Bulk Btock, Bulk Stogk
Furnished Ln 3 Foot Lengths, Part No. 1=
For L Foor O Hase Only-

SUB-RASE
{(For UC-263 Power Units equipped with Extended Shaft and
Qutbeard Bearing Attachment)

CERUERE AFE L

IPA-50943

REF. 1. H, PART
N, HUMBER

DESCRIFTION

304 405 R91

1 i 608 R91

F 51 811D

ATTACHMENT, sub-bage {JC~263) (Sea
NOTES | and 3) (Consists of the follewing
parts - R

SUB -BASE
5/8" NUT (£)
578 x 1=3/4" hex-hd cap SCREW [6)
518" lock WASHER (£}

WASHER, beval (6)

KOTE | - Fagtory Appliation - Order O8
Machine Order Form.

NOTE 3 - Field Application = Order Through
Regular Servics Parts Cheannels.

FRINTED iN UHITED STATES or AMERIGA L

RARINTED [N LHITED STATER QF AMERICA
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MEMORANDA

i

LLH.FART
HUMBER

pEscrIrtfICH

AUXILIARY DRIVE PULLEY

318 001 RY

|  ATTACUMENT. auxiliary drive pulley [#, 75"
QD singie "A" sheave) (for usé with auction
fan ATTACHMENT, 320 165 B3| or blower
fan ATTACHMENT, 323 768 RO1}) (See
NOTES 1 and 3}

318 002 K%l ATTACHMENT, auxiliary drive pulley {6, 75"

QD singls "B" sheave) (for uae with guction
fan ATTAGHMENT, 320 168 ROl or wlowar

fan ATTAGHMENT, 323 768 R31) {18-1/27 dia.

2 blade w/l, 62! spacer) (Sas NQTES | and
3 -

318 003 RSt ATTACHMENT, awdlary drive pullay

284 358 R1
T 409 030

318 007 R1
9 409 231

[5.02" OD ‘single At shmava {For use with

suction fan ATTACHEMENT. 320 165 R91 or
blower fan ATTACHMENT, 323 768 R

{See NOTES 1 and 3)

PULLEY, nﬂltary .t'h'ive ‘(pn:‘t of
ATTAGHMENT, 318 001 R%1)
BOLT, 3/8 x 1.1/4" {(Typs "AA" lock} (1)

PULLEY, swdliary drive (part of
ATTACHMENT, 318 002 R91) -
BOLT, 3/8x L-1/2" {Type "AAY lock} {4)

138 952 R91 PULLEY, awdliary drive {pat of ATTAGH-

MEMNT, 318 00% R91)

PFLEXIBLE COUPLING

|

318 o4 RS9I

318 005 R9\

vake-oif (48 H, P. capagity} {for uxe with
suction fan ATTACHMENT. 316 170 R9E)
(18" dia. 6 hlade wil. 28" spager) oo Blower
fan ATTACHMENT, 316 168 ROI (18Y dia. &
blade w/l.00" spacer) (Gee NOTES 1 and 3}

takca=oif) {20 HoP. capacity} {for uss with
blowar fan ATT ACHMENT, 304 549 R91 and
suction fan ATTACHMENT, 320 165 RII}
(Ses NOTES | and 3)

3119 650 RS1  COUPLING, flaxible (part of ATTAGCHMENT,

318 005 R91)

319 651 Ryl COUPLING, flexible {part of ATTACHMENT,

318 004 BRut)
3/8 x 7/8" soc-hd cap SCREW (4)

NUT, I"NF craokahaft jam

NOTE | - Factory Application - Order On
Machine Order Form.

NOTE 3 - Field Applicaticn - Order Through
Regylar Service Parts Channels.

rRiHTED 1M UNITED STATES OF AMCRIGA e

ATTACHMENT, flaxible coupling {front power

ATTACHMENT, flexibie coupling (front power

PRINTED IK UNITED STATRE QF AMERICA
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ATTACHMENTS ¥ ATTACHMENTS

TEOLS TOOLS = Canrinven
{Craratenng Tool Campany) {Owawnea Tool Gompanv)
A
T UMBER GESCRIFTION i bt DESGRIFTISGHN
TOOL &ET {I.H., Part Ne, 276 822 E91) {prder 7 CCa?d CHISEL {#" long}
through regular service parie channels} {(See
NOTE)
] Tl2-A PLIERS {alip joint - §" long)

1 ED~1133 ROLL, tool [leatherettsl
2 BP-32 HAMMEER {2 1b. - ball omen) 9 £-2426 WRENCH, ead (3/4x 13/161
3 DA=12 WERENCH (adjustabls - 12" loxg) 11} E-2628 WERENGCH, eng (13/16 x 7/8M
4 §5=1 23 SEREWDRIVER (3/8" shank) 11 E-Z022 WRENGH. ond (5/8 x 11/16%} -
5 55-83 SCREWDRIVER [1/4" shani) 12 E=1820 WRENCH. =ad {9/16 x 578"
<] TP-I4

PUNCH (10" long) 13 E-14l6 WEENCH, end (7/16x 1/2")

SRR A

NOTE - Order Individual Tools And Complete
Tool Sets From 5ervice Teols, Iac.,
1923 South Indiana Awvebnus
Chicage 16, Ilinois.

AmiNTCD 1M UHITED STATES OF ARMERICA n a FRINTED 1t UNITED STATCS OF AMERICA
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ATTACHMENTS

F.19-22

CYLINDER QILER
rol Manufacturing Company's Marvel" Qiler)
)

) .

Il

[T R
i

TOP CYLINDER QILER = Conviges
{Emerol Masuiscturing Compaay's Mazvel' Oiler)

IPA-52096

()

el DESCRIFTION Py L FanT RESERIETION
305 883 R9!  ATTACHMENT, top c¢ylindar oiler (See 13 36 637 D ELBOW. top cviinder siler twbe (2t oiler)
NOTES 1 and 3)
14 36092 D NUT. top cylindsr siler tube coupling {(2)
1 38 976 D CAP, head (T=5-1)
15 3605 B84 R TURE, top cylinder oiler
2 261 518 R1 PLUG, filler (T=56-6)
3 261 517 R1 BODY, filler (T-5&-5} 16 53939 D CONNECGTOR, mals top gylinder oiler
No. § % §/B" slt=fil-hd. SCREW {4} tube (3t manifeld)
& 38 974 13 GASKET, filler bodv {T=E6~33) 17 305 708 R1 SUPPORT. too cvlinder siler
[ 39 824 D NUT, cight glaas loak (T-81-10) 7/16 % 7/8" hex=hd. cap SGREW (I}
/16" lock WASHER. (&)
& 39822 D GLASE, sight {plastacele) (T-62-1)
T 39823 D GASKET. sight glans {T=-16=5) 103 &65 FLUG, 1/8" sq=hd pips (CI} {optional with
163 B77) (apaemble in tes)
-} 38970 D HEAD {T=-10=510) T s
Ne. 8 x 5/8" slt-fil-hd. SCREW {B) 103 877 PLUG, 1/8" sq-hd stesl pipe {ontional with
g IBYIS D GASKET, head to tank (T-18-10) 103 R65) (anzemble in tee)
10 3809720 SADDLE {T=11B-6) (2) &4t 236 TEE, §/8=27 autometive ppe (CI) {optional
Wa. 10MF x /20 sltard=-hd. SCREW (&) with 444 238 and 444 132) (asaemble in iotals:
11 \eN D STRAE (T=118-53} {2} manifaid)
12 34 087 DA OILER, top cylloder (Emerol Company'e 444 238 TEE, 1/8-27 awtomotive pips (brasa} (optional
"\arvel Inverse!! (Yiler) {(Model "TU™ with 444 236 and 444 13Z) (aseemble in intaks
{Cemoosed of - manifald}
1 RODY 261 517 Rl
I CAP 38 976D 444 132 TEE, 1/8-27 autamotive pipe (brass) (optional
1  GASKET 38974 D with 444 236 and 444 228) (azeemble in intake
1 GASKET 389715 D mani fold)
1 GASKET EL - T s
| GLASS 39822 D
I HEAD 339700
i NUT 3984 D
1 PLUG 261 518 Rl
2 SADDLES 38 972D
Z GSTRAP 38 971 D} NOTE 1 » Fastory Appiication - Order On
No. 10 NUT (4) Machine Ordar Foym.
ﬂ'\ No. 10 slt=fil-hd, SCREW {(#) NOTE 3 - Fiald Apolication - Order Through
. Mo. 10 leek WASHER (4) Regulat Service Parts Channels.
ErIMYED 1N URITRE 4TATCS OF AMCRICA ~ -] FRANTED IN UNHITED STATER QF AMERICA
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Kl ATTACHMENTS
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OIL LEVEL SIGHT GAUGE

REF. I-H. FART

HO. NUMBER GENSRIFTION

312 998 R91 ATTACHMENT, oil level sight gauge (for use
on Natural Gas, Liguefied Petroleumn Gag
and Combination Gas of Gasoline engines)
{Mot Used On Units Equipped With
Flo-Matig Valve Attachment} (See NOTES

1 and 3}
1 252 374 Rl ELBOW, 90" vent tube
2 312 948 R11  COVER, f{uel pump pad
3 369 987 R1 NUT, 1/4" coupling (2)
4 312z 999 Rl TUBE, veat
5 30 402 D ELROW, vent tubs
[ 279 689 R91 GAUGE, il level
7 a0 755 COUPLING, 3/8" pipe
-] 120 207 NIPPLE, 3/8 x 1" pips
2 103 868 PLUG, /2" pige
10 143 166 TEE, 1/& % 1/2x 3/8" 0il level gauge
11 19 M2 HNIFPLE, 1/2 = 0 pipe

12 Z61 505 R1 WIRE, bulk locking (16 ga.) (Fustomer must

specify length reguired)

HYDRAULIC PUMPS AMD RELATED PARTS

. IPA-50263

i, L H, FART

oL HUMBER oEEcmIFTISN

(X} - KEY TO UNITS -

A« Service parts for Hydrawlic Pump (15 G. P. M.} (#agsline
burning power unita) (Sec NOTES L and 3} (¥}

B - Sarvice parts for Hydeawlic Pump (18 G. P. M.) (gasoline
burning power uaits} (See NOTES 1 and 3} (¥)

C - Service parts for Hydraulic Pump (7 G.P.M.) {gasoliae
byrning power units) (See NOTES | and 3) (¥)

D - Survice parts for Hydrauliz Pump (11 G. 2. M.} (gasoline
hyrning power uaits) (See NOTES 1 and 3) (¥)

{X) - Lette=s of these upits correspond with those shewn following
the deacription of the parts in the list below and identifies
the unit for which the part is used. Itamas without letters
aftes the description indigztes the part i naed for all wnits.

\ 688 268 R91  PUMP. hydraulic (Unit G) (%)
1 588 371 R9Z FUMP, hydraulic {Uait A} (+)
1 58B 370 9] PUMP, hydraulic (Unit Dy
| 317 528 B9l . PUMPE, hvdraulic (Uait BY (+}

3/8 = 1" hex-hd cap SCREW
3/8 x 1-3/8" hex=hd cap SCREW
3/E" lock WASHER (Z)

2 31Z 453 Bl = GASBKET, hydraulic pwmp . . i i
i A PO & T
3 312 45¢ Rl GEAR, hydradlis pump (27 T}
- W ENF NUT

‘ SRR R
s (1§27 intarnal-external-feoth lock WASHER

(*} - For Use With Elestric Fusl Fump,
317 696 RO91, Geatrator {Deleo-Remy)
Mo. 11102034}, Mechanical Goveraot,
310 840 R9I, Instrument Panal,
278 447 R2, Radiater 265 395 RY2 And
Fan, Ataghment 304 576 R3],

{+} « For Components Sua List Of Parte
tinder Details Of "Hydrauli¢ Pump.

i3 332 174 R1 BOLT, 0il pan drain ¥etaining
NOTE 1 - Factory Applicatien - Order On
14 1408 H GASKET, oil pan drain (2} Machine Order Form.
NOTE 3 - Field Application - Order Throwgh
15 332 1731 Rl UNION, oil pan drain (will work fos 108 636) Regular Servige Parts Channels.
PRINTED iN LNITED BTAYER OF AMEMPTA L] L ARINTER I UN|TER STATES OF AMERTGA
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-104- 2104-
K ATTACHMENTS i . ATTACHMENTS
ﬁl_ LEVEL SiGHT GAUGE 2L LEVEL SIGHT GAUGE ~ CowTinuso
i ed with Flo-Matic Yalve Attachmuent} {Used with Flo-Matie Valve Attachment) f

-

E j

LEPT SIDE VIEW

SLA-SIEM
':ﬁ._r ';::_I‘I:::I OESCRIFTION ':0'-:.. l;";-:::: DERER{PTION
332 471 R91 ATTACHMENT, oil level night gauge (for 1d 345 H GASKET, il pan drain {2)
use on natural gas, liguefied petroleurn gas .
- and comblnation gas or gasoline engines) 13 31T 63 Rl GROMMET
(fox vos with Flo-Matic Valve Attachient) ,
(See NOTES 1 and 3} 14 173 001 NIFFLE, 3/8 x 1-3/4" pipa
1 332174 R1 BOLT, w%il wan d4ziin refainer 15 120 755 COUPLING, 3/8" pipe
B g 332 173 R}  UNION, oil pan drain 16 279 689 R91 GAUGE, oil level aight
3 261 505 R1 WIRE, bulk locking (16 ga. ) (curtomer must 17 402D ELBOW, veat tube
apacify langth requirwd)
18 312 948 R1 COVER, fuel pump pad
4 137 894 ELBOW, 1/2" x 45" stre=t
19 995 0pl B1 TUBE, vent (19-1/2" long, copper ifan
] 144 610 NIPPLE, 1/&x 1-3/48" pips oD {#1}
& 119 094 ELBOW, 1/2" x 45® pipe 0 59 730 H CONNECTOR, vent tube
) 7 187 249 MIPPLE., 1/2 % 7" pipe 21 169 987 R1 NUT, /4" (2}
! 8 143 16 TEE, 1/2x 1/2 x 3/8" pipe NOTE ! - Factory Application - Order Qo
Machine Grder Form.
. 9 140 537 NIEPLE, 172 x &' pipe NOTE 3 - Field Application - Order Through
;i Regular Service Farts Chaonels.
! 187 397 COUPLING, 1/2" pipa {#) » Part Number and Frice Govers One Foot )
. Of Tubing, Furnished COnly in 30 Foot
103 568 PLUG, 1/2" pipe Rolia, .

PRIGTED (M UNITED STATES OF AMERICA L o PRINTED IN UMITED STATEE OF AMERICA
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L'_J

=10k -106-
i ATTACHMENTS K ATTACHMENTS
PrDRAULIC PLIMP HYBRALILIZ PUMP - Courinuen
ﬁehamr Elaatric) {Webster Electrie) ﬁ
) 3

T

17
1PA-40359
1:::‘. IHI;":::: DEACRIFTION '"':_' Ih?;u:::: DESGRIFTION
(¥) - KEY TO UMITS - 4 686 201 R91l OIL SEAL (Chicago Rawhide Na., 501391}
A - 588 371 R9Z FUMP, hydraulic {156 G.P.M.) 5 18B 2ET R1 RINC:, retaining (4)
B - 317 528 E91 PUMFP, hydranlic {18 G.P.M.) -0 276 569 R1 WASBHER, 49/64 x 59/64 » . 030" flar
{29602-132) {2}
[+ 588 568 R91 PUMP, hydraulic (7 G.F. M.}
7 g521 T BEARING, ball (5204 LI1A)
D - 588 370 B9l PUMP, hydrawlic (L} &, P.M.)
(X} - Letters of these units currespond with those shown follewing LN 588 391 Rl BODY, pump (151-13752-3) (Units A, G and D)
the description of the parts in the list below and identifies 1/4 % & hex-hd cap SCREW (2}
the upit for which the part is used. Items withowt letters 1/4 x 2-1/4" hax-hd cap SCREW (Unit A
after the descziption indicates the part is uged for all units. and D} o
i 5/16 = 1-5/8" hexahd cap SCREW (2 for
i 1 SB8 394 R1 FPLATE, pilot (151 -24845-3} Unit &}
! Ne, LD x 5/B" f-hd mach SCREW (3) 174" lock WASHER
E 5/ 16" lock WASHER (2}
2 588 389 Rl  SHAFT, drive (151-21075-2) {Unit C)
[ H 558 397 R1 SHAFT, drive (151-24806-1) (Unit D} 8 303 495 R91  BODY w/BREARING, &76 674 R91, pump
. (150 -16877-14) (Unit B)
i 2 528 396 R1 SHAFT, drive (151-16848.5) (Unit A) t/4 x 2" hex-heé cap SCREW
: 5/16 x 2" hex-bd cap SCREW ()
[ 2 303 494 R1 SHAFT, drive (15125202} (Unit B) /4 lock WASHER
] 5/16" lock WASHER (#)
i 3 103 bdb KEY, L/8 x 3/4" (Weodruff Ne, 7) (Units A, B
7 and D)
\, 227 261 KEY, 1/8 % 3/8Y {(Woodruff No. 213) (Unit C) 9 276 574 K91 RBEARING, oeedle (151-30621} (3} &
PRINTED LM UNITED BTATES ©F AMERICA L) & FRI{NTED IN UNITED STATES oF AMERICA
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| ATTACHMENTS L | MEMORANDA

HYDRAULIC PUMP — Convinusn
{Webeter El ectria)

10 303 o0 Rl SHAFT, idlay (151-20795} (Unit B)
10 472 082 R1 SHAFT, idler (151-21988) {Unit D)
10 572 964 R1 SHAFT, idler (151-21073) (Unit C)
10 573 661 K1 SHAFT, idler (151-20794) {Unit A)
t1 427 261 KEY, 1/8 x 3/8" (Woodruff Na, 213
12 276 579 R! GEAR, drive (8 T) (151-21952-2) (Unic D)
12 303 102 R1 GEAR, drive (B8 T) {151-24203-1) (Unit B}
) 1z 572 959 Rl GEAR, drive (8 T) {151-2107&-4) (Unit G
. 12 573 693 Rl GEAR, drive (8 T) {151 -20202-1) {Uait A}
13 276 570 R GEAR. idler (8 T) {t51.21952-1) {Unit hr}]
13 30% 074 1 GEAR, idler (8 T) {151-20203-2) (Unit BY
13 574 960 Rl GEAR, ldler (8T} (151-21072-3) (Unit C} -
13 573 694 R GEAR, idler (8 T) (151-20202-2) (Unit A)
14 573 685 Rl PIN, dewsl {161-12555-15) {2 for Unit D)
I4 303 073 R PIN, dowal (151-14001) {2 for Unit B)
14 572 937 R1 FIN, doweal (151-21074} (2 for Unit €}
14 573 BAT R1 PIN, dowel (151-30619) (2 for Unit A}
1E 103 072 RL PLATE, gear (151-14471-6) (Unit B
L 13 598 388 R1  PLATE. gear (151-21070-1) {Unit )
15 588 393 Rl PLATE. gear (151-30616-3) (Unit A)
15 588 3956 R1 PLATE, gear (151-22065-1) (Unit D
& 317 670 R91 COVER w/two BEARING, 276 574 R91, pump

{150 -16751-49) (Unit B}
1/4 x 2-3/2" hex-hd cap SCREW
5/16 % Z-1 /4" thex=hd cap SCREW (4)
1/4" lock WASHER
5/16" lock WASHER (4)

ib 588 392 Rl COVER. pumfid (15‘-16376-43) {Units A, C
and D)

1/ x 2" hex-hd cap SCREW
1/4 x 2-1/4" hex-hd cap SGREW
516 % 1-5/8" hex-hd cap SCREW 4 for

Uait C)
i1k x 2" hex=hd cap SCREW (4 for Unita

A and D}
174" lock WASHER
5/16" logk WASHER {4)

& |24 548 KEY, 5/32 = 3/4Y (Woodruif Ne. B)

364 145 R1 no RING, 2el/8 x 2-5/16x 3/32"

FRINTES IN UNITED STATES oF AMERICA L] ] PRINTED 14 WHITED ATATEN QF AMERICA
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ATTACHMENTS

658 852 S86S P.E3-13
-108-

Ki ATTACHMENTS

-ECTRIC FUEL TRANSFER PUMFP
Y /2 Voit) [Eclipse Bendix) (aed with Hydraulic Pump)

1PA-7I72

LW, FART
UMM CESCRIFTION
It6 181 B2 ATTACHMENT, electric fuel pump (See
WNOTES 1 and 3)
631 259 R91 FUMP AS5EMBLY, slactric fuel tranafer
{4B0O51&)
(Composad of -
1 . BODY
1 COVER 334 492 B9l
1 [rid ) o4 317 965 K9l
1 GASKET 317 962 R1
1 GASKET 317 964 R1
1 PLUNGER 317 967 R91
1 SGREEN 317 963 Rl
3 GBCREW 19 714 Rl
1  SPRING 936493 R1 )
1/4"™ MUT (2)
I1{% x 5/8" hex-hd cap SCREW (2)
L/4" lack WASHER (&)
BODY (order 317 696 R91)
349 983 R1 NUT, carburetor to pump tube (3)
214 169 R11 TUBE w/twa NUT, 369 980 RI, carburetor
o purmp
24 Ba7 K ELBEQOW, c¢arbureter to pump tube
263 515 RS CLIFP, cable {on oil pan holt)
267 B06 R%1 CABLE, fnel pamp

HEFr. LH FANRT

[ HUMBER OEIGCRIFTION

ELECTRIC FUEL TRAMSFER PUMP -~ Conrinuse & ‘
(12 Volt) (Eclipss Bendix) (Used with Hydranitic Pump}

7 317 967 R91 PLUNGER, pump (476474}

8 336 493 R1 SFRING, plusger {475127)

9 317 964 R1 GASKET, spriag cup {475126)

10 317 965 R91  CUP, plunger (476364)

1 19 714 R1 SCREW, No. 4 x 1/4" pan-hd (490028} {3}
12 317 963 R1 SCEEEN, filter {(475634)

13 317962 Rl GASKET, sediment cover (475594)
14 936492 R91 COVER w/GASKET,. 317 962 Ri (476563)
15 316158 Ri  BRACKET, pump mountisg ,

§ - Mot Furnished Suparately.

NOTE 1 - Factory Appllcation - Qrder On
Machine Order Form.

NOTE 3 = Field Application - Grder Through
ch\.\,iar Gorvice Partse Channels,

PRINTER IN HHITED STATES &F AMmERIEA

Ll FRINTED 1M UNITED STATCS OF AMERICA
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] ATTACHMENTS i ATTACHMENTS

ALUTCH (BORG AND BECHK) AMD CONTROLS CLUTEH (BORG AND BESK) AND CONTROLS - Cantinucn

\ -] IPA-66H55
18
:r.;. l;,":,‘;;:: DEBERIPTIGH ':";' ';‘:-:::; DEBERIFTIGN
112 837 R91  ATTACHMENT, clutch and controls (Gae ’ 13 317 540 R LEVER, releage (6038) {4)
NOTES | and 3)
14 317 839 RI STRUT. relsase leves (3693} (4}
1 57 #8717 D SPRING, ¢idwich release sleave retern 15 317 636 R1 SPRIMNG, anti-rattle (3258) (4)
2 267 214 R9l SLEEVE, clutch release 16 317 537 R91  EYEBOLT and NUT (11509} (4}
3 317 815 Ro1  GOVER w/four RIVET, 317 5% Rl and gipht 17 317 345 R1 FERRULE, driving strap (5295) {3)
STRAPR, 317 534 R1 (11334)
18 317 344 R1 SCREW, driving scrap (5297) (4}
4 317 634 R STRAP, driving {5296) (8)
313 774 BRIt COVER, clutch (1219)
E] 317 542 R1 SPRING {3%51) {8} {Camposad of «
1 COVER and
& 317 bl Ri SPRING {28i4) (3) STRAF 317 533 R9l
4 EYEBOLY and
7 317 535 R1 RIVET, driving atrap (3099 {(4) NUT 317 537 R9L
' 4 FERRULE 317 345 R1
g 517 543 R1 FLATE, pressure {5293) 4 LEYER 317 540 Rl
4 PIN 317 338 R
g 313 771 B9l MEMBEDR w/FACING, 317 346 R91 driven 1 PLATE 317 543 Rt
{12208) i SCREW 317 544 R1
4 S PRING 317 536 R
10 317 546 R91 PAGKAGE, facing {12183) 8  SPRING 317 541 R1
5 SPRING 317 542 R1 i
11 51 208 B BEARING, ciutch pilst Ball 3 STRUT LTSI RL ) :
73 092 R2 SCREW, clutch cover mounting {3)
12 317 638 R1 PI1M, eyebolt (3694) (4) 378" logk WASHER (8}
LI}
NOTE 1 - Factory Application - Order On
Machine Order Form.
MNOTE 3 - Field Application - Order Through
Ragulay Servies Farts Channels.
FRINTEDR |N UHITED STAYES OF AMBIICA -3 o #RINTER 1M UHITER aYATES OF AMERICA
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-110Q- ~113-
ﬁ s manT BEICRIFTION '::; vy DEBCRIPTION
il.t'lllupnl‘l:‘.?-h‘lIESIQN ATTACHMENTS TRAHNSMISSION AT TACHMENTS = Conminges @ ’
312 438 R91  ATTACHMENT, transmission (four speed 312839 Rl  ATTAGCHMENT. transmission (four speed
sliding gear) (Ses NOTES | znd 3} (Consists synchromesh) {See NOTES 1 and 3} {(Consists
of al) parts listed under "TRANSMISSION of all parts listed under "TRANSMISSION
{Four Speed 5liding Gear) (Waraer)") [For (Four Speed Synchromesh) (Warner)") (For
use with 12" spring loaded cluteh and use with 12" spring losded ciutch and
contrels ATTACHMENT, 312 837 R91 and controld ATTACHMENT, 312 837 R91 and
FLYWHEEL, 312 563 R91) (UC-22]) FLYWHEEL, 3i2 £63 R31)

NOTE 1 - Factery Application « Qrder On
Machine Order Form.

NOTE 3 - Field Application - Qrder Through
Regular Service Farts Chamnais.

TR

TRHANSMISS IOMN ‘ TﬂANEMISSlQI‘;I - ‘.;:am-mu-; B S

{Four Speed Sliding Gear) (Watnez) (Feur Speed Sliding Gear) {Warner

TRANSMISSION CASE, GEARS, CLUTCH HOUSING TRANSMISSION CASE, GEARS, CLUTCH HOUSING
AND RELATED PARTS AND RELATED PARTS - Continued .

IRy

303[3?333435
" R T

38 37

1 i []
b
3

1.
/
!
o————=43
& —— D A-SEFIT
REP, L H. REF. 1, H, PART
e, phnvey GESCRIFTION NO. vl GESCR(PTION
313 740 R4F TRANSMISSION ASSEMBLY (AS-148-T9) 1 {06 058 H 44T, main shaft (T9-50F)
o~ {part of ATTACHMENT, 312 838 R91) )
' 3/8x 1-1/8" hexshd cap SCREW (12) & &0 '9Z H WASHER, compabion flange (T¥-50-1/EC) "
k. 348" lack WASHER (12} 3 27 090 H WASHER, mainshaft rear bearing ot (T8-137} ;
FRINTES 4 UMITED STATES OF AMERIZA ] L FRINTER IM NHITRG ATATES OF AMERICA
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1 ATTACHMENTS i ATTACHMENTS
T o e

TRANSMISSION ~ Conmimuzo
(Four Speed 5liding Gear) (Warner)

TRANSMISSION CASE, GEARS, CLUTCH HOUSING
AND RELATED PARTS - Continued

LY

-~

14

15
14

17

20
21
22

a3

Z5

Zé

7
F4:3

29
30

3
3
33

34

35

36

a7

27 088 H

27 068 HB
72975 H
62 899 H
Z7 0BT H

27 118 H
Z7 083 H
ET OV E
62 902 H
95 854 H

3172 H
72 976 H
27 091 H
27 069 M

27 0BZ H

321 B11l R1

27 116 Ha

5T 2090
27 073 H
317 689 R1
27 122 H

T 0T1 5

27 009 H
37 663 R1

T H

5T 201

27 0B6 H

27 116 H

317 662 Rl

WASHER, mwinshaft rear beacing thrast
{T69-137)

SHAFT, tmain {T9-2G)

GEAR, mainghaft firat and cecond {T%-12C)
GEAR, mainshaft third and direct (T9A=11}
EING, mainshaft pilot beating spacer (T8-25)
PIN, 1/8 x 1-1/4" gotter

FORK, revarse speed shift (T8-51)

RAIL, reverse spead shift fork (TH-bL)
SHAFT, reverse idler gear (T8-35)

GEAR., reverse idler {T9A-10)

WASHER, countershaft gear thrust (T9-30V)
({2}

BEARING, countarshaft gear roller (X4038} (2)
GEAR, countsrshait {TEC-84)

SPACER, countershaft gear bearing (1'8-234)
SHAFT. counter (T9-3F)

PLATE, ravaprse idler gear and countershaft
lock (4501}

SCREW, 3/8 x 3/4" hex-hd cap

WASHER, /8" lock

SCREW, 3/5 x 1" hex-hd cap (4}

WABHER, 3/B" leck (5)

RETAINER, inainshait rear bearing {I'9-T4}

GASKET, mainshaft rear hearing retainer
{T9-145-1/2)

BEEARING, mainshait reat

RING. mainshait rear bearing snap {T8-7-1/2)
CASE, transmission (T9-1TT}

GASKET, control lever mounting (T9-115)

RING, main drive gear bearing snap (inner)
{TB-6-1/2)

BEARING, mainshaft pilet roller {X4044)
GEAR. main drive (T9-16X)

WASHER. main drive gear oil retainer
[T&-E35)

BEARING, maln drive goar

AING, rnain drive gear bearing snap (ouwter)
(4493)

GASKET, main drive gear hearing retainer
(T9~145)

RETAINER, main drive gear beariag (T 9-6H}

PRINTED IM UMITED STATES OF AMLRICA 9

TRANSMISSION - Cowrruuse
{Four Spead S5liding Gear) (Warner)

TRANSMISSION CASE, GEARS. CLUTCH HOUSING
AND RELATED FARTS - Genptipued

38

39

40

41

42

43

4

44

45
46

47

48
49

50

81

32

53

317 bob Rl

317 634 Rl

317 €35 R1

317 #37 R

317 638 R1

317 636 Rl

271 285

109 462

23 045 H

111 082 R1

143 3468

59 586 R9I1

116 BI7T H

Z 750 Q5% R1

HOUSLMNG, clutch {9-1-1/2A)

COVER, hand hole {T9-74)
5/16 x 5/8" fil-hd 3CREW (Z)
5/16" lock WASHER (2)

SHAFT, throw out (shozt) {10
YOKE, throw out (T 647-340D).
SCREW, lock (5573)

e, wE
SHAFT. throw out (long) (T9A-311M}

FITTNG, 1/B" x 90* lubrication (Alamlte
1613B) (optional with 109462} (2) (aot part of
Tranaminsion ASSEMELY, 313 740 R?”

FITTING, 1/3" x 90* lubsication [Liageln 5400]
{optional with 271 285) (2) (ot part of
Tranamission ASSEMBLY, 313 740 R91}

SCREW, 5/16 x 3/4' hex-bd cap (4}

WASHER, 5/16" extorual lock (4)

COVER, power take-off opening (T53-160B8}

WASHER, 3/8" lock {£)

SCREW, 4/8 x 3/4" hex-hd cap (&)

CGASKET, power take-off opening cover
[T9-1560)

PLUG, 374" sg-soc pipe (gd-plid)

0IL SEAL, mainshaft

SCREW, 3/8 = 2" hex-hd eap
BOLT, 3/8 = 3/4" (X775) (3)

BECALCOMANIA, shifting diagram {not part
of TragsmisZSion ASSEMBLY, 313 740 R91}

SCREW, 1/2 x 1-1/4" haxzhd cap {6)
1/&" lock WASHER (&)

FRINTED IH UM TED STATEYX OF AMERICA
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~112= =112a
il I.H-ranT CEKCRIFTION
‘WANSM!SSIDN TRANSMISSION = Conrtinusn ﬁ))
(Four Speed Sliding Gear) (Warner) (Four Speed Sliding Gaar) (Warast)
TRANSMISSION CONTROL HOUSING AND LEVER TRANSMISSION CONTROL HONSING AND LEVER - Continued
lé 27 096 H PLUNGER. shift bar interiock (T2-88) (2)
17 21 104 H PINM, shift bar interlock plynger (4446-A)
1] 27 105 B STOP, shift bar interlock plunger pin {4447}
19 27 120 HAX BAIL w/PIN, shift {third and direct}
o e {TBA=20) .
20 27121 HA  RAIL. revarse shift {T2-994)
21 62 894 B END, reverae shift rail (T9A-37A)
23 NUT, 1/4NF it
23 FIM, lllﬁl:nlt 1/2" cotter
24 23079 H SCREW, shift fork set (4418) (3)
25 42 §92 HC  SPRING, reverss shift end pluager (T9IL-39$.
2b 6z 893 & PLUNGER, Teverse phift end {T98-40)
27 27 111 HA FORY, shift (third and dirsat) (TB=23)
28 27 112HA  FORK, shift (fi7st and second) (T8-24)
29 103 892 DLUG, expansion (3)
14 189 H PLUG, speedormeter opening (not part of ‘ )
Transmission ASSEMBLY, 313 740 E91)
i LH. bAnT DERGRIFTION
317 b69 R1 HOUSING, control laver (TEG-148A}
SCREW, 3/4 x 4-7/48" hex=-bd Sap
WASHER, 3/8" lock (6) oL ' . _' '&;j R
27 085 HA  PIN, control lever locating (44994}
SCREW, 3/8 x 7/8" hex-hd cap (5)
16 780 H BALYL, coatrol lover hand (C37J-50A)
82 717 R11  LEVER, control (AC9A-2Y) .
72218 H CAP, control lever (42961)
72 219 H WASHER, contrel lever spring (4497)
Z7 098 Ha SPRING, control laver (44%8B)
B3 780 R) BALL, fulgrum (C8-2-1/2C)
113 163 PIN, {ulgrum ball
27 119 HMA RAiL, shift (first and pecend) (TRA-ZL)
14012 R1 BALL, 3/8" chift bar poppet {3}
23 974 H SPRING, shift bar poppet (U8B -4} (3)
FRINTED IN UNITER 8TATRE OF AMERICA a o PRINTED IM UHITED S3TATES OF AMERIGA
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i ATTACHMENTS i ATTACHMENTS

ANSMISSICN TRANSMISSIGN ~ Conrinuen 3
wr Speed Synchromesh) (Warner) {Four Spesd Sypchromesh) (Warser) ,’
TRANSMISSION CASE, GEARS, CLUTCH HOUSING TRANSMISSION CASE, GEARS, CLUTCH HOUSING
AND RELATED PARTS AND RELATED PARTS - Continued

15

LI

A
|
a2 23 30 I3 37 4%

47 42 45 l:l L 1] i‘ﬁ a0

P8:10803
AP, 1. FART ) DESCRIFTION REF. L. M. FART nEsQ T A
MG, HUMEBFR ['T-% M MEER REFTLIOMN
313 739 R91  TRANSMISSION ASSEMBLY (with CONTROL 9 16012 R1 BALIL, 3/8" low and second spead synchronizer
HOUSING) (AS-105-T984) [past of (3) -
ATTACHMENT, 312 83% R%1) oo
3/B 2 1-1/8" hex-hd cap SCREW (12) 10 71 847 R1 RING, second gpeed synchronizer hlocking
3/8" lock WASHER [12) {T98-83)
z 39 G5 Rt WUT, mainshaft (J1=50) 11 154 075 Rl GEAR, mainshaft second speed [T98A-31)
3 317 627 Ri SPACER, spetdometer drive gear (T98-75-1/4) 12 32 079 R1 5PACER, mainshaft second spesd gear
{T98-65)
4 77 945 R1 RING, mainshaft snap (4745E)
) 5T 236 REAHRING, maip drive gear 13 71 834 R2 SHAFT, main (T98-24)
[ Tt 843 R1 RING, mainshaft second apesed gear spap 14 71 846 R1 ROLLER, maitshaft zacond spised bearing
(4745 D) (3) [4741) {34}
7 22 092 RO1 SYNCHRONIZER, low and second speed 15 11 842 R WASHER,. mainchaft as¢ond speed goar throst
{AT 98-80} [T98-63)
73 298 R1 SPRING, low znd second apeed synchronizer 16 154 476 R11 GEAR w/BUSHING, 72 202 R1, mainshait b
. [TBTD-42} {3} third speed (AT35A11)
S FRINTES {H UHITED STATES GF AMEKISA o s PRINTED 1M UNITED STATES OF AMERISA
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K ATTACHMENTS i ATTACHMENTS

TRANSMISSION « Conmimuen
{Four Speed Synchromesh) {Warner)

TRANSMISSION CASE, GEARS, CLUTCH HOQUSING
AND RELATED PARTS - Contitued

17 71 840 R1 EING, third and high cpesd synechronizaer
blocking {T47D=14) {2)
18 71 836 R91 SYNCHEOMNIZER, mainshaft third and high
speed cluteh (LATETD-2-1/20)
19 71 841 R1 RING, third and high spesd synchremizer hub
znap (4747)
20 41 092 R1 RING, reverse idler gear snap (4737) (2)
{O 21 g9t 091 Rl WASHER, reverse idler gear thrust {198-84A)
' (2)
a2 91 094 R1 ROLLER, reverss ldler gear heasing (F1-42)
(74)
i3 91 089 R11 GEAR ASSEMBLY, reverse idler (AT-98-10A)
Zd 91 095 R1 SLEEVE, reverse idler gear bearing (T98-83A}
i5 91 093 R1 SPACER, reverse idler gear bearing (T38-4TA}
26 59 423 R1 SHAFT, reversg idler gaar {T97-35)
7 317 628 Rl PLATE, countershatt reverse idler gear smit

lock (T97-48)

] SCREW. 3/8 x 3/4" hux-hd cap (&)
3/B" lock WASHER (2)

29 71 860 R1 COUNTERSHAFT (T98-3)

10 71 859 R1 WASHER, countarshaft year thrust (outer)
{T98-33)

31 |54 078 R1 WASHKER, countershaft rear thrust (inner)
[TI3A-52)
3 89 572 R1 WASHER, countershaft hearing spacer (T97-29)
(&)
33 89 574 R1 ROLLER, countershaft gear bearing (T97-168}
(88)
34 35 363 Rl SPACER, countershaft gear bearing (T98-4d4)
a5 154 017 R1 GEAR. counterghait (T98A-8)
36 71 857 Rl WASHER, countarahaft thruast (T98-30)
37 91 Q90 R1 SHOE, reverse ghifting (T38-51A}
38 147 922 R1 ARM, reverse shifting (I98-34N)
3% AZ 034 Rl WASHER, "Q" shiftiag shoe (27474)
. 40 GASKET. main drive gear bearing retainer
77 946 Rl L 009" thick (T95-i45)
1T 947 R1 L0135" thick (T9B-1453A)
77 948 R1 .018" thick {T98-145R)
77 949 R1 LDZ25" thick (T98-145€)
42 RING, drive gear bearing snap (emall}
137 242 R1 117 thick (4516)
137 245 R1 120" thisk (481564)
137 246 Rl . 123" thick (4816B)
137 247 R1 V127" thick (4B16G)H
43 77 945 R1 RING, main drive gear bearing snap (large)
(4745 E}
44 BZ 0TH R1 RING. main drive gear bearing spagcer {4774)
45 BT 3% BEARING, main drive goar ball
46 BO 175 Ri BAFFLE, main drive gear oil (T90A-136A}
. \\_,0 a7 154 074 R1 GEAR, main drive (T98A-16)

PRINTED i UNITRR STATES GF AMERICA o

TRAMSMISSION = Sonvinuen
(Four Speed Snychromesh) {Warnar)

TRANSMISSION CASE, GEARS, CLUTCH HOUSING
AND RELATED PARTS - Contipued

48 59 579 R1 ROLLER, mainshaft bearing (TA7-26) {16)
50 143 565 DM, reverss shifting arm u:rq:g&

51 47 921 R1  FIN, reverae shifting assr pﬁn:(T9B-55N)
52 7L 855 Rt GASKET, contrel lcyu“.i; '.'g-;;(“'l"‘.'?ﬁd—:l‘l“ﬁ,)

53 80 224 R11 RETAINER w/SLEEVE 05@ (AT9B=TA}
HER AR AR £
54 WASHER, 3/8" extersal 16k}
55 SCREW, ¥8x 1" h.n:r.-hd.f.' R
56 £y 586 R91 OLL SEAL, malpnahaft
37 SCREW, 5/8 x 2" hex-hd cap
1.1 GASKET, mainshaft rear hear
30 225 R1 .D10" thick (T98-145-1/2}
a0 226 R1 LO15" thick (T98-145-1/24A) .
80 227 Kl 020" thick (T98~-145-142B
80 228 R1 L0Z5Y thick {T98- 1451 /& o5
50 i03 831 PLUG, 3/4" sq-bd pips (5:&;1??.@9;“1}:&;
219 301) {2}
60 219 301 PLUG, 3/4" sq-bhd pipe (malleable iron)
{optional with 103 B&1) (2)
Bl SCREW, 3/8 x 5/8" hex~hd cap {6)
62 WASHER, 3/8Y external lock (&)
63 23 045 H COVER., powst take-off apening (T53-1600)
b4 111 Q&2 R1 GASKET, power take-off opening cover
{T9-150)
&5 117 b2b R1 CASE, trapsmission (T98-1N)
&9 WASHER, 5/1l&" external lock (%)
70 SCREW, 5/16 x 7/8" hex-hd sap (4)
T 317 &3l R1 BETAINEH, maly drive geir bnar.mg tLys=-oN)
72 147 920 R OIL SZAL, pivet pin (T89-108)

73 317 633 R1 HOUSING, clutch (T98-1-1/2C)

14 317 634 R1  COVER, hand hale (T9-74)
4/1h x 5/8" fil-hd SCREW (2}
5/16" lock WASHER (2}

75 317 635 BRI SHAFT. throwouwt (sboet) (T9=310)
AT

16 317637 Rl YOKE, throwout (T 647-360D) .

17 31T 638 R SECREW, lock {5573} (2) et

78 317 636 R1 SHAFT, throwout {long) (T7A-3TIM)

19 27\ ZB5 FITTING, 1/8 x 907 lubrication (Alamite
16138 (optional with 10% 46Z) (&) (aet part
of Transalasion ASSEMBLY, 3137739 RO} -
73 109 462 FITTING, 1/8 x 90° lubrication (Lincoln 54040)
{optiomai with 271 285) {2) (Rot parct af
Trangmission ASSEMBLY. 313 739 RO1)

115 61T H BOLT, 3/8 x 3/4" (X775 (2)
78 202 R1 BUSHING, mainghatt third spead gear {TR8-19)

2 750 04l Rl BECALCOMANIA, shifting diagram (net part
of Trapamission ASSEMBLY, 313 739 RIL)

32 082 Rt RING, shift plate vetainiog (2773)

SCREW, 1/2 % 1-1/4" hex-hd cap (6}
1/2" lock WASHER (#)

26 905 B SLEEVE, speedometer drive gear (T52A-172)
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i ATTACHMENTS i ATTACHMENTS
'::;‘ 'N:I:::: DESCRIFTIGH
Q\NEMISSH’.‘:N TRANSMISSICN — Conrinuen 6\)‘
ur Speed Syochroamesh) {Warner) (Four Speed Synchromesh) (Warner)
TRANSMISSION CONTROL HOUSING AND LEVER TRANSMISSION CONTROL HOUSING AND LEVER - Continued
13 B2 Qu3 R WASHER, "C' reverse speed plunger (4/4758)
14 230t H SCREW, shift fork ast (4418) (4)
15 16003 K1 BALL, /4! reverne speed shift and plunger:
puppet
16 &2 077 R1 SPRING, reverse apead shift end plungcr T
. - poppet (4750) . i
17 ‘ ar PIN, 1/8 x 1" cotter
{B;\ 42 B9Z HC = EPRING, reverss speed chift end pl
. ‘ {T9A-39) -
19 82086 Rl  PLUNGER, réverss specd shift ood (T‘J
20 71881 R1 FORK, third and :hru:ﬂ apecd ahift (TQB 23y
3 oks Bl END, low aad sscend speed ohift (T98-38)
22 71880 B]  RALIL, low and second speed shift (T98-21) ©
23 71 882 R1 FORK, low and second speed shift {T98-24)3< '
24 L6 780 M BALL, control laver (Q377-504A} =2
25 317 632 R1 LEVER, control
26 82 078 Rl  CAP, control housing {4196L)
27 42 192 R1 WASHER, control lever spring {#497H)
28 27 098 HaA SPRING, gontrol lever {4498 HA) @)
29 WASHER, 3/8" lock () '
20 SCREW, 3/8 x 7/3" hex-hd gap (6)
83 780 R1 BALL, fulcram (C82-1/20)
P asro0s WIBIE LG epsedemeter cpene (ot
TE..
. OESSRIFTION
71 877 RI HOQUSING, control laver (T93=1484A)
42 0% R91 BREATHER. (TE‘!. 95] )
NOT USED
103 736 PIN, coutrol howsing
103 892 PLUG, expantion (&)
9 4i2Z Rl PIN, shift bar lnterlock plunger {T97-86)
71 879 R} RATL, third apd direct speed shitt (T 98- £0)
27096 M PLUNGER, shift bar interlock (T8-86} (2}
6012 R1 BALL, 3/8" shift bar poppet {3)
23 074 H SERING, =hift bar poppet (T 88-42) {3)
71 884 R1 RAIL, reversc speed shaft (T98-99)
B2 090 B! END, reverse speed shiit (T98-37)
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SUPPLEMENT TQ NUMERICAL, INDEX ln' SUPPLEMENT TO MUMERICAL INGEX
= — e e
u::::n pact -::; PAGE uf.ﬂ'-'n PAGE

\‘ ramT
HJMOER

——t—

SUPPLEMENT TO NUMERIGAL INDEX PAGES 117 TG 14 INCLUSIVE,
Refer to this list first for part number required. If part cannot
be found refer to Numezical Index Pages 117 to 124 inclusive.

12 215 b 38
43 481 D 21
251 a&60 Rl 21
268 169 Rl 35
276 835 R91 20
108 013 Rl 20
309 992 R9Y 28
109 592 R91 35
387 306 R91 15
387 651 R21 21
367 653 R1 21
R 367 468 R2 21
! 387 669 R1 21
ag? 739 R2 290
3&7 741 R1 21
368 335 R1 20
358 9798 R1 21
371 O8BE R332 28
371 Q&8 R9Z 3%
3t2 708 R92 21
3tz 76% R2 20
374 T94 R91 21
176 58% R92 21
374 590 R11 20
378 126 R92 21
387 878 R1 21
353 aQ% R1 21

606 106 €31 28

&12 232 €1 28

&12 319 cwl 21

. Rt2 320 C%1 21
- 61z 321 €91 21
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MUMERICAL INDEX NUMERIGAL, INDEX
0 ART mART PART ' PART
HUMmEER FAQE HyMBRER LT 1 HuMBER LEY-1 HLUMEER FAGE
DA 12 101 27 QD9 H 111 38 796 D 73 56 389 D
TR 24 101 : 27 088 HB 111 34 758 D 32 56 429 D
cC Fs 101 27 049 H 111 35 894 D 32 5 430 D
BP 32 191 27 071 H 111 38 B95 D 32 B 611 DA
55 53 101 27 Qi3 H 111 35 %4 D 32 5g TA7 R1
55 123 10l 27 079 H 111 6 B97 D 32 57 287D
5T 200 111 27 082 H 111 I 502 D a2 " B7 1140
8T 201 111 27 083 H 111 34 503 D 32 57 956 DV
57T 208 B 109 27 085 HA 11z 3 907 D az 58 S167H"
5T 236 114 27 086 H 111 36 909 D 32 58 516 H..-f
5T 236 115 27 0B7 H 111 36 10 D 3z "ﬂ
5T a0l 93 27 08B H 111 | a5 9ll 0 az
a7 301 94 27 pas H 111 35 912 DA 32
&7 552 21 2T 090 H 110 36 997 V 35
5T 633 57 2T 091 H 111 37 909 D 32
i aT 533 15 27 996 H 112 37 0l0 O 32
k 5T &80 38 27 096 H 116 3T 011 D EF4
712 A 101 27 058 HaA 112 37 012 D 32
&7 17 93 27T 098 HA 11& 37 0% D 29
ED 1 133 101 27 104 H 112 37 119 D £V }pg
E 1 416 101 27 105 H 112 37 183 D 29 59 SRGIRYTT
g 1 820 101 27 116 H 111 a7 521 67 59 To8- D
E 2 022 101 27 111 HA 112 37 762 H 43 9 TIgy H
E 2 w26 101 27 112 HA 112 17 782 H 4 T .;“%D:Af- .
£ 2 628 i 27 116 HA 111 38 970 D 102 &0 192#"5&‘;” <
3 405 H 39 27 118 H 111 g 9711 D 102 &0 610:.D: :
3 405 H 40 27 119 HA 112 38 972 D 102 50 61AZDELD
3 405 H 42 27 120 HAX 112 38 974 D 102 &0 987Dl c"
3 40% H 103 27 121 HA 112 38 975 [ 102 &1 252 H-
3 a0% H 104 27 122 H 111 38 976 D 102 51 261 VA
A 521 T 106 2% 308 D 15 39 g22 b 102 &1 253 VA
11177 v 16 29 901 O 23 39 323 0 102 41 38 D -
11 189 v 73 29 901 O 6% 3% 824 D 102 42 4931 D
12 215 b 14 29 901 O Bl 41 00 HA 39 £2 493 D
'k ' 13 123 b 29 29 902 OX 26 41 339 D 1T w2 801 DC
- 13 390 D a4 30 402 O 103 42 331 D 32 42 801 DC
13 390 D a7 30 402 D 104 ug 3331 D 32 42 862 D
13 390 D 91 30 468 DB &5 47 334 D az2 &7 AK2 D
17 39& BC 1) 31 336 D 26 42 915 D 1) 42 B&2 D
13 3gs DC a7 31 336 D 29 &2 1% D a3 &2 A92 HC
13 396 DC 91 31 338 D 35 42 916 D al %2 BYX HC
14 189 H 112 3l 336 D 42 42 916 D a3 42 893 H
14 189 H ils 31 129 D 71 42 917 D 60 62 B9& HB
14 526 D 30 11 729 D 73 42 917 b B3 &2 B99 H
15 204 D 14 31 7129 DO 94 G2 948V 42 &2 902 H
l4 035 D 7 31 790 DA Y] 43 &4B1 DO 2n 42 923 ROl
16 Q26 DB 7 31 790 Da 70 4% 110 D 26 63 364 H
16 067 DA 17 il 987 D 43 45 148 D 27 45 713 DA
16 780 H 112 32 458 H 21 45 145 DA a7 63 713:DAL
la 780 H 116 32 468 H 28 46 059 D 27 G4 14T DY .
18 37T D 28 32 468 H 34 45 923 D 11 4. 2B3AFNRX x”
15 %17 D B 32 468 H 14 47 388 DA 27 &4 399707 YT
19 517 D 4 32 %92 D 27 4T 350 D 26 &4 400 DG
Z1 372 D 45 32 996 D 26 4T 3%z D 26 &4 401 D
. 21 354 D 4t 33 700 DA 3% 47 394 D 26 G KO220°
i 23 045 H 111 35 606 D52 27 47 395 D 27 && . DY
23 a5 H 115 15 606 D54 27 47 396 DAX4 26 54 AB¥F
23 074 H 112 35 406 D5% 27 47 398 DX 27 b4 835 0.
23 a74 H 116 35 419 H 17 47 404 DA a7 G HTrW;_
23 079 H 112 35 31 H EL] 47 530 D g7 a4 BITIDS TR
23 D79 H 116 35 447 H 3% 47 B85%& H 29 66 T11 R92 43
23 172 H 111 35 450 HA 7 49 788 DY5 27 ] 67 136 D 81
24 68T DA 27 3% 467 H 14 49 946 HA 40 &7 268 DX X4
24 703 DA 27 1% TERA D 70 51 811 D o9 47 B&9 D U 48
24 B4T H 24 3% Ble O 32 52 791 Rl 27 &7 B&R D a1
24 847 H 34 3% Bl6 D 35 53 023 DA 65 &8 )34 D %
24 B4T H i08 3% gla D 34 L4 207 DB L ‘B8 134 D i
2% 938 HA F31 15 0BT DA 102 54 207 DB 81 69 a4l R] 18
25 aBL D 26 16 092 D 102 54 269 D 13 &% 8p0 R1 16
X5 A48 D 26 16 521 D 35 54 48B3 D 26 &9 406 RI1 ig
26 2ag D [-Y:] 36 %21 D 24 5% 804 DX 6& &% 807 H1 -39
} 26 2432 D Bl 36 63T D 162 56 3L5 D 2% ’ 49 40T R1 L ¥
") 26 905 H 115 3L 758 D 29 5 370 D 29 69 608 Rl 19
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'ﬂl NUMERICAL INDEX NUMERICAL INDEX,
s ————— —————————————————————————r- ————ryr L
P‘ N’l.?:l"I:H racE l er’:ﬂ"l‘s:ﬂ AGE Nt.'lll:::lk mACE H:::IH ‘ rARE @
'
&% 6T4 R1 33 Bo 228 AL 115 121 759 R9I1 24 2%A a71 Rl
£9 &74 R1 42 B2 075 R91 116 122 316 R9L &7 261 50% R1
89 67% R1 28 B2 076 R1 115 126 231 A1 17 261 50% R1
69 676 R1 38 82 a77 Rl 114 12& 373 R1 17 261 517 R1
&9 676 R1 42 B2 OTA R1 11& 133 g93 Rl 17 261 518 R1
6% TOO R91 43 g2 079 Rl 114 133 502 R1 57 63 297 R2
&9 722 R1 17 87 (B2 R1 115 133 302 Rl 75 263 308 R1
69 752 Rl 18 g2 083 R1 11& 137 244 Rl 118 263 51% R91
59 752 Rl 42 B2 084 R1 115 13T 245 R1 115 263 51% R91
70 014 R1 B B2 D85 R1 116 137 246 R1 115 263 %15 Rol
70 014 R1 9 a2 oo R 11& 137 247 R1 115 263 51% R9]
76 015 Rl 8. 82 092 R9l 114 . 138 322 H . 87 263 918 RS1
700 01% R1 K g2 192 Rl L 118 138 733 Rl 18 254 lab R1
70 109 R1 14 B2 717 R1l 112 147 920 Rl 115 264 164 R9)
70 128 R1 11 B2 796 R9l T 147 %21 Rl 5 115 264 1lh4 R9L
70 128 Rl 1& B2 9%8 R2 1a 147 922 H1 - 115 ‘ 264 144 R9L
70 129 Rl 11 a8z 959 R} 18 151 147 R3 AT 264 164 RH1
70 133 R1 11 a2 970.R1 15 154 Q74 Rl 115 284 637 R93
70 25% R2 7 83 488 R2 C1T 154 67% R1 114 264 &37 R93
To 259 R2 11 &3 TBO R1 112 1%4 oTA R1l 114 264 637 RO3
70 260 Rl T B3 780 Rl 116 154 077 Rl 115 264 £37 R
70 260 R1 11 84 B38 R93 24 154 078 Rl 11% 264 BTe R91
7o 261 R2 7 B4% 699 R1 18 164 418 R1 432 285 164 C91
D 2&1 Rz 11 8% 700 Rl 18 164 418 R2 17 265 191 R91
70 262 R1 7 A% B&8 R 18 | 164 420 Rl 16 265 191 RSl
70 262 R1 11 - 8% 868 R1 52 164 420 R1 42 265 231 Rl
70 «25 R1 7 86 224 H 34 164 422 Rl 17 265 468 R9L
71 351 R1 28 86 898 R T4 1&4 423 R11 .17 265 458 RY1
71 763 R2 14 50 598 Rl 24 164 425 Rl 17 3E5 470 R91
71 B34 R2 114 9n &00 Rl 24 164 432 R91 17 265 470 R91
71 A3% R91 1153 50 &03 Rl 24 164 4386 R91 17 265 471 R91
71 840 R1 115 20 &04 R1 2 165 518 R91 L) 265 471 R91
71 B4l R1 115 90 610 R91 24 168 144 R1 18 26% 411 R9l
71 842 Rl 114 50 &11 R41 24 189 192 R1 38 Z5% 5B1 Rl
71 843 R1 114 90 618 R1 24 169 192 R1 T3 265 585 A9l
71 846 R1 114 90 &19 Rl 24 169 193 Al kY] 265 586 R9l
T1 847 R1 114 94 A23 R1 2k 189 240 R1 39 265 BG5S R93
71 855 R1 115 30 &£2% RY91 24 169 479 RI a9 245 557 R1
71 8%7 Rl 115 %0 &26 R1 24 171 58z Ro9l 55 265 &76 R1
71 859 R1 115 %1 0B% K1} 115 171 BOY R1 73 265 636 R1
71 B&O R1 115 91 090 Rl 115 171 815 R1 34 165 636 R1
71 87T R1 116 91 Q%1 R1 11% 171 817 Rl a6 266 199 R1
71 879 Rl 11& 21 g9z R1 115 171 819 H1 73 266 263 RY¥1 U3
71 880 R1 114 91 093 Rl 115 171 als Rl 984 246 654 R2 LE]
71 881 Rl 116 91 0%% R} 115 | 171 820 R}l & 266 636 R1 85
71 882 R1 116 91 095 R1 11% 172 91% R1 24 266 6% R1 ar
71 BB3 Rl 116 95 353 R1 115 183 358 ROl LY 266 655 RY 7l
71 B84 R1 lia 9% BS54 H 111 188 287 Rl 106 266 656 R1 23
72 202 Rl 11% g8 873 HA 18 188 897 Rl 35 266 659 R1 33
72 218 H 112 102 D&Y H 38 | 188 902 Rl 35 266 660 R1 8%
72 219 H 112 102 7Ta H 73 230 409 R9l 39 266 660 R1 _ &7
T2 915 H 111 106 U58 H 110 230 421 R91 a9 266 660 R1 y 9L,
72 976 H 111 lo8 120 R91 CL 234 27% R1 17 256 &61 R1 1
73 D92 R2 109 109 313 R11 24 236 278 R1 17 266 a6l R1 87
73 183 H 78 109 315 R91 24 237 248 R1 17 266 661 R1 71
73 286 Rsz 38 10% 317 Rl 24 240 369 R91 18 266 661 R1 93
73 298 R1 114 109 318 R1 24 81 As0 R1 20 266 662 Rl -T2
7% 524 R3 17 109 544 R1 17 2%1 538 Rl a5 268 662 R1 23
76 950 RZ 17 111 oz4& R1 17 251 583 R1 27 266 663 R1 a7
76 350 R2 35 111 024 R1 uZ 2%2 374 R1 103 266 6563 R1 Loer.
76 FH0 R2 36 111 082 R1 111 253 818 R91 al 268 645 R91 BS
T4 953 R3 17 111 082 Rl 11% 253 Bl8 R91 B3 2684 645 R91 %3
77 945 Rl 114 112 030 H a7 254 275 Rl Y. 266 666 RIL as
77 94% R1 11% 112 700 R1 36 254 27% R1 81 266 658 R91 ar
77 946 R1 115 113 &34 Rl 31 255 395 Rl 1] 266 666 RY1 9l
Tt %47 R1 11% 113 443 R%1 30 255 395 Rl By 266 6656 R9] 73
77 948 R1 115 113 504 R1 28 255 395 Rl 91 266 467 R9l 85
7T 949 R1 115 113 506 Rl 28 - 259% 395 Rl 93 266 687 R51 87
80 17% R1 115 114 B&% R1 3g 255 &&3 R1 B4 246 667 R9) 71
8 224 R1l 115 114 881 R91 24 256 502 Rol 55 266 667 R91 $3
80 225 Rl 115 115 617 H 111 2% 202 R91 68 266 658 R1 85
By 22A R1 115 115 617 H 11% 2% 370 R1 as 86 85% R1 23
80 227 Rl 11% 120 B79 R1 73 2%8 670 A1 92 266 &7VE RL as
PRIMHTED IM UNITED BTATER OF AMERIGA PRINTED IM UHITER BTATEF QOF AMERICA

(Rev. Na. 2 1-67)




MNOWU-27-2861  18:17 SPACE SYSTEMS LORAL 1 BEE@ B524e62 P.E3-B9

-119- ﬂ =110-
lﬁl NUMERICAL, INDEX NUMERICAL INDEX
m';::.;l Ll L] M::l::ﬂ LU NL':‘:::-:H raok H':J':I-ITIH FARE
_*—'A s—TTT — E

264 4678 R1 33 272 497 Rl 23 Z71 282 R 31 s04 5B% R11 80
2668 581 Rl 87 273 017 R%1 84 277 363 R1 31 704 586 R1 &8
256 681 R1 oQ 273 Al8 R91 94 277 366 Rl '3l 304 586 R1 8n
244 &62 Rl B4 273 019 R92Z 90 277 3&T RYL 3l 3p4 SB7 Rl + &8
264 683 R92 93 273 020 R91 92 277 3&8 R2 al a4 587 R1 Bl
266 &84 RY 92 273 021 ROl 94 277 369 RTL 31 304 590 R1L 28
266 aB7 R1 93 273 209 R1 a7 277 370 RSl io 304 596 RY . 58
266 &88 R 92 273 214 R9l N 277 713 R1 19 age 59T RL . | 99
266 690 R1 82 213 210 R91 .91 278 269 Rl 12 304 &00°RS1: | 9%
266 H91 R9L 93 273 211 Rl a7 278 270 R1 12 304 -2 RS
266 694 R1 &s 273 211 Ri 91 278 271 Rl 8 104 SR L9
264 694 R1 a7 273 212 R1 a7 278 271 R1 9 3 0
266 &94 R1 91 2Ty 212 Rl 90 278 281 Rl 25 104
266 &94 R1 23 273 214 Rl a7 278 325 R1 8 304
266 696 R1 AS 2714 214 R1 o0 218 326 Al 7 | 305
266 6948 Rl 87 273 21% R91 ar 278 %97 R2 58 305
266 696 R1 1 273 215 R9l =31 278 597 R2 a0 Ins
265 696 R1L 93 274 216 R9l a7 279 02& R91 1 304
268 697 R1 as | 273 218 R9] ol 279 029 R9l Tl 105
285 657 R1 art 273 217 Rl B7 279 03@ Rl o9 105
264 697 R1 21 273 217 R1 a1 279 88&% RIL 103 305
266 647 R1 93 273 218 R9l 87 279 BAY RYL 104 10%
266 698 R1 g% 273 18 R91 51 279 994 RSL 41 05
266 898 AL a7 273 230 RL | a4 281 424 R9L Q 305
268 698 R1 51 273 231 Rl g4 28) BOl RI1L 78 308
266 698 R1 a5 27% 232 R9l 8% 281 BO2 R9l T8 3105
266 699 R1 9z 273 233 R} T8 281 %07 €1 21 305
266 700 Rl 33 27% 234 R9l 85 284 358 Rl 100 304
266 701 R91 93 273 235 R1 83 300 415 Rl 73 105
268 704 R1 BS 273 236 R91 BS 301 819 R1 26 304
266 TOG R1 87 273 238 Rl 85 a03% 072 R1 107 0%
266 704 R1 91 273 240 Rl 87 303 073 Rl 107 3p8
166 B1B RS2 94 273 240 Rl 91 ag3d 074 R1 107 0%
257 060 R1 71 273 602 R91 81 103 100 Rl 107 305
287 D&% Rl g7 274 085 R9l b 303 102 Rl 107 3195
267 0BS R1 90 274 Q8% R9) k1) 303 322 R1 41 306
267 450 R9l T4 274 085 RYl ¥ 303 4%4 R 106 0%
267 Bo6 RIL 108 274 08B RY1 B& 193 4585 R9l 106 0%
267 807 R9) 79 2%s 088 R9l &7 303 998 R1 40 304
267 Bl4 R91 109 274 088 Rol 98 304 005 R9l 4 305
268 201 R9Yl 32 274 0BB R9L 99 104 008 R1 a4t 305
268 207 Rl 32 274 147 A9} &l 304 009 RL N 305
268 227 R91 77 274 747 R§1 83 06 010 Rl ag 305
268 228 R11 7 275 194 R91 95 304 011 R1 48 304
268 230 R11 77 275 583 Rol 29 304 435 Rl kY] 104
268 296 R9l 73 216 250 R91 70 104 440 R2 11 105
268 350 R1l 95 2756 %69 R1 106 104 484 RYL 94 305
268 542 R91 b5 275 579 Rl 167 304 #49% R9L a7 105
Z6R 542 R91 Y] 276 574 R9L 106 304 485 R91 b 304
268 841 R9l a7 276 579 Rl 1a7 104 488 R91 87 304
258 881 R9l 1 277 aoe R] 48 304 486 RY1 1Y 3Inh
268 BaA W1 ar 277 0l¢ R} 18 304 535 ROl g7 106
268 B&4 R1 a7 277 01& RL kL) 304 536 ROl =TX ins
268 B65 R91 BS 277 181 R1 22 304 537 R1l 87 304
258 AAS R91 87 277 le2 Rl 22 304 537 R11 4 305
268 B6S R9l gl 277 169 R1 23 304 539 AL a7 306
268 386 R1 as 277 17¢ R1 23 104 539 R1 94 304
268 866 Rl aT 177 195 R91 30 304 %40 R1 87 306
268 BE& Rl 91 277 196 R9l 30 306 %40 Rl 9h 306
268 866 Rl 93 277 197 R1 an 304 %41 Rl - 304
288 A&% R1 85 277 198 Rl ksl a4 941 R1 b 306
268 598 RY1 BS 277 199 R1 an 304 543 R11 &9 307
z69 1037 RF1 55 277 350 Rl 40 . 304 543 RI1L 76 207
269 1p3 R9l 57 277 351 Rl ag 304 546 RIZ 69 304
259 103 Rol 58 277 352 Rl 20 304 549 R93 74 308
269 lo3 R9l 60 277 353 R1 30 304 575 Rl T4 308
269 103 RY91 [-1:] 277 354 R1 a0 304 576 R21 Ta 308
26% 1p3 R9l BQ 277 35% R1 30 304 977 R91 928 308
269 103 R9) B3 277 3% R1 30 304 578 Rol 99 308
269 109 Hol 33 277 357 Rl 30 304 581 R91 95 508
269 110 Rl 9z 277 358 R91 30 304 SBZ R1 95 ane
271 Q&e R9Z 79 277 3&0 Rl 3l 304 583 R2 95 308

271 709 R91 1t 277 361 R1 31 304 585 R11 &8 304
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lﬁl NUMERISAL INDEX, MUMERICAL INDEX
P ey race o— wane nommzn mage HumMBER
= T —
308 610 R91 24 312 871 R9! 15 317 539 R1 109 317 519 R%1
309 592 R9l 35 212 724 R1l 14 317 538 R1 189 319 §24 Rol
309 593 RY1 L) 3lz 729 R31 15 317 537 R91 10% 319 531 R1
310 336 R1l 99 312 237 RS 109 317 538 R1 109 119 531 R1
310 665 R1 11 312 B3B8 R91 110 317 5319 R1 109 319 531 R1
310 &&5 R1 42 312 839 R9l 110 317 54D R} 109 319 534 R1
310 420 Rol ™ 312 948 R1 104 317 541 R1 109 ale 535 R1
310 840 RSL 23 \ 317 948 R11 iow 317 Raz Ri 109 315 450 ReL
310 962 R91 -1 : 312 9%9 R91 75 317 543 R 0% © 319 651 ROl
310 962 R91 . &3 312 998 R7l 103 317 544 R1 109 ‘ 319 946 R1
310 963 R91 1] o 312 999 At 103 ‘ 317 545 Rl 109 L 320 015 R93
310 963 R91 _o 64 i7 313 087 R9l . 87 . 317 %46 Rl .. |. 107 i ¥20,138 R9L
;310 964 RS Ay ;313 087 R91 - 4B . 317 ‘549 R9L TR | Bt ¥20°'137 R91
"31p 9464 R9L X : 31% D&9 Ro3 70 317 554 R9l k| i 320 .13& R1!
310965 RYL .44 . -i‘ 213,177 R9l- | a1 ||, AT 423 Rl - |04 ||} 3200139 RY
- 310 965 RSL. - 58T Eh 333 177 A9l a3 || 8Y7 526 R1 <115 ) 320 140 RO
“310 946 RSL &4 .. 313 224 R91 - 97 317 427 W1 <114 . ¥2a lel Rl
- 310 966 RG1. 8T ! 213 225 R9l 97 317 &28 R 119 i 320 149 R1
310 367 R9L  {. 44 . 313 325 Rel 13 317 631 1 . |- 115 iR 320 163 R9L
L3310 967 REL {087 . 311 452 R1 - | ' 317 432 Rl 116 i 320 18% R9L
31p 968 R9Ll Y Y K 313 498 R91 57 || 3117 &33 Rl }r11% |1 «%20:166 R91
310 968 Ro9l. 57 . 313 498 R91 64 || 17 &34 Rl -111 &4 32 2731 R9)
110 969 R91 i 313 739 R91 114 ‘ 3117 &34 R1 - 11% . 320 273 R9L
.310 969 R91 5T : 313 T40 RYY 110 . 317 635 Rl “111 a 321 DO& R91
12 051 R9L 11 313 771 R9l 109 . 317 &63% R1 115 ! 321 005 R1
112 51 R9l 57 313 772 R9l 149 ‘ 317 635 RY "1l " F21 Q00& Rl
312 0%2 Rl 11 313 847 R91 70 17T 636 Rl 115 : A?1 a5z R9}
312 o052 Rl 57 . 313 9&5 RS &7 317 &37 R1 111 321 054 R91
312 0% Rl 5T 313 583 R9l 23 317 637 Ri 115 3121 054 Rl
312 D54 R1 78 313 a4 Rol 22 317 &34 R1 111 321 057 R9l
212 055 R1 57 313 5B8 R1 23 317 538 R1 115 321 a8l Rl
312 055 Rl 7% 313 989 R91 23 317 654 RY1 71 321 481 R1
312 056 Rl 57 317 990 R1 23 117 559 R1 111 321 481 R1
312 0%4 RIL 74 313 591 R} 23 317 662 R1 111 321 a8l R1
312 059 R4l 57 313 997 R 23 217 &63 R1 111 321 5&5% R91
~312 0%9 R9l 63 313 994 R1 23 317 665 R] 112 321 719 RYl
312 060 R51 57 313 995 R1 23 317 666 R1 111 321 811 R1
3112 060 R9l 68 313 99 R9) 22 317 610 R91 107 221 881 R%1
31Z 0&1 R9L 57 313 998 Rl 22 317 680 R91 g7 323 768 R91
312 061 R91 a9 318 722 R1 48 317 702 R91 &7 323 B26 R71
312 061 RO9L a1 315 845 R1 11 317 719 R%1 Ta 323 827 R91
312 062 RI1 57 315 70 R91 11 31T 720 R9l T4 ‘ 323 B47T R}
312 062 Rul an 315 029 Ro3 71 317 781 R91 97 323 Ba9 R9Z
312 0&3 R9l 57 31§ 036 R1 71 3117 735 R1 96 323 B50 Rl
312 063 R9L ao 316 036 Rl Tl 317 834 R91 65 323 8&2 R9L
312 0&6&% RIL 70 316 037 R11 71 317 B3% R9) 63 324 194 R1
312 065 R1 27 314 039 R1 7 317 982 Al 108 324 460 R
312 086 Rl 23 316 Qup RIL 71 317 963 R1 108 324 79T Rl
212 4&6 R1 27 31s O&ab Rag 73 317 264 Rl 108 327 071 R1
312 0&8 R1 48 316 048 R 73 : 317 9e8% Rol 108 B 32T l44 RO1
112 069 Al 48 316 049 Rl 73 . 117 547 R9} 108 o A2T 144 R91
312 118 R11 o3 i 116 058 RZ 71 |l aie-pel Rel 100 Y 327 144 ROY
312 157 Rl 39 316 059 R1 T1 318 002 R9L 100 328 637 Rl
312 157 R%1 57 314 080 R1 71 318 003 R9l 100 332 077 Rl
312 158 Rl 39 316 D63 RIL 73 318 po4 R9l 199 . 132 173 R
312 159 Rll 39 . 316 Q&5 R1 T3 . 318 o0% R9r | 100 L 32 173 R
A12 182 R . 3 |1 316 151 RO1 108 . X8 007 R1 100 o 382174 R1
312 184 R a7 [t 316 1%% RI11 12 318 D08 R1 T 14 ’ 332 174 R)
312 18% Rl 97 , 314 154 R 12 318 021 Rel - ;v 332 180 Rl
,312 199 R9l .70 . 316 158 R1 108 ' 318 024 Rl C &d " 332 181 R9l
312 278 R1 86 314 159 R1l 108 318 049 Rl 15 332 &z Rl
312 354 R9l 43 316 140 R91 a1 3118 D%0 R1 1% 332 183 R1
312 a&2R R91 0 316 l&8 RY¥L T4 318 051 R91 15 332 184 R9}
312 452 R1 103 316 189 R1 T4 318 053 R91 14 332 190 R91
312 453 Rl 103 316 170 R91 T4 118 0%& RY1 43 132 191 R1}
312 S00 R1 T 316 250 R1 48 318 118 R21 38 132 287 RO
312 501 R1 99 316 253 R2 73 318 140 R1 &6 132 270 Ro9]
312 505 R21 12 114 3466 R1 8 318 434 R91 48 332 273 Rl
312 506 R1 12 116 358 R1 ] 318 437 R91 43 332 275 R91
312 314 R1 o8 317 528 R9l 103 318 441 R91 11 332 279 Ro9l
312 515 Rl 4l 317 528 R9L 106 318 445 R91 18 332 471 R9L
312 %62 R2 15 317 533 Ryl 109 319 %00 R9l 93 332 488 ROl
Hﬂa 563 R1L 14 317 534 R1 109 319 503 R9) as 332 514 R91
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NUMERICAL, INDEX
u;::-::u FAQX u:l:::n
334 419 R91 a3 349 )46 R1
337 112 Rl 83 159 147 R1
337 113 R11 a3 24% lad Rl
3137 %4 R3 59 149 364 Rl
337 354 R3 al 351 588 R1
337 %54 R3 B3 3%1 959 Rl
338 343 Re2 23 352 110 R91
338 344 R91 23 3%2 110 R91
338 543 R9L 85 382 2?1 Rl
338 543 R91 g7 852 221 R1
338 543 R9l 2l 3%2 277 R11
2358 543 R9l 9 352 293 Rl
338 576 R91 T0 152 &£27 R1
338 595 R9l -1 352 guz A9L
339 595 Rol 78 353 018 R92
338 88T R &7 353 018 R92
338 903 Rl ar 353 172 R9l
338 90% Rl 2l 153 443 R9l
338 952 Rol o 14 3%3 895 R1
335 942 R9L 100 353 895 R91
341 273 RSL &7 353 901 R2
34% 345 ROl 94 351 503 R92
34% 46 R91 94 353 505 R1
145 347 R9L L 353 906 R1
346 %92 R9l A3 A53 %97 R1
a6 597 A9l 83 353 917 R91
346 598 R1 a9 153 920 R}
346 4611 R1 Tl 353 93& R2
146 637 RE1 73 453 938 R2
344 A18 R91 34 183 92& R2
145 B18 RGL 37 353 93k H2
146 BB2 RO1 94 153 937 R1
147 061 R1 T3 153 37 R1
347 594 AL &7 364 552 Rl
347 599 Ri a7 354 837 R1
347 401 R1 a3 35% 903 R1
347 802 R91 &1 3155 444 R9Z
347 02 RT1 83 355 460 Rl
347 404 R91 &0 366 062 RY1
147 604 R9L a1 35§ 192 R91
347 T4&6 R1 52 388 243 R1
34T 767 R 93 387 002 R12
347 B71 R} 85 357 &£9%9 R9Z
347 871 R1 g7 357 672 R91
347 B71 R1 21 3159 500 Rl
347 B72 Rl a5 359 &1l R1
347 872 R1 a7 145§ 612 RI
347 B72 Rl 21 359 &13 R91
349 127 R9l -k 359 614 R1
349 128 R9I1l 59 3%9 &l15 R}
345 128 R91 &5l 159 &16 R}
349 128 R91 a3 159 620 R1
349 129 RY1 59 3%9 621 RY)
349 129 RSl 61 %9 4§22 R1
349 129 ROl R3A 159 a23 Rl
34% 130 R91 . 59 359 &24 R1
349 130 R51 &1 359 827 Rl
345 130 R91 B3 359 A75 Rl
349 132 R91 59 3581 123 R9l
345 132 R91 a3 381 T0% R91
349 133 R9l 50 342 120 R1
349 133 RTL a3 162 120 R1
349 134 R9Z 18 382 120 R1
349 1346 RT1 79 362 528 Rl
349 137 R9l 67 363 zB4 R2
349 138 R9] 1] 363 881 R1
149 138 R91 &7 364 145 Rl
349 141 R1 -1 364 913 Rl
149 14)1 R1 &7 164 213 RI
349 la2 R} b7 366 317 Rl
349 143 Rl X4 366 317 R9L
349 la& RI1L X 366 317 RYL
369 145 R91 495 366 317 R9L

366
36T
357
367
367
357
367
387
367
167
367
367
67
57
A6T
367
367
357
357
367
387
6T
A7
3587
367
367
a7
347
347
387
167
347
367
167
367
367
LK)
367
467
347
36T
357
367
367
36T
367
167
367
367
367
367
367
387
367
387
367
3&T
357
367
IET
387
357
367
367
&7
387
187
&7
167
367
367
3467
367

460
190
191
192
225
229
240
238
2599
261
268
259
270
7
272
275
276
279
282
285
208
291
294
297
00
303
309
406
G068
408
408
512
513
524
570
570
972
5874
574
579
s77
540
&30
630
631
£3]
632
632
537
538
639
&40
649
649
&51
653
656
456
659
60
661
119
665
-1-1:]
668
6469
669
669
726
740
T4l
Taz
g12

R1

R1

R1

R1

R1

R1

R92
R92
/11
Rg1
R9l
R9Z
RS2
R

Rel
R91
R21
R91
R9l
R9l
R9l
Re1
R91
R91
R9l
Ral
R12
R21
R1l
R1l
RS%
Rl

R1

Rl

R1

Rl

Ry

R1

RS2
R11l
R11
R31
R%1
R11
R1)
Rr11
R1l
Ra2
Ra2
R92
R92
R92
Ro9g
Rl
Rl

R11

Rl2
R1
Rl
Ri
R1
R1
a1
ke
R1
R1
R1
R1
R1
Rl
Rl
Rol

P e i B B B
OCDOoOGO Do EE g0 .ame-ad e

ra b B
- O

VR L5 )
(=g =]

14T 839 RS2
368 031 R1ll
3564 053 Rl
168 054 R1

168 055 R1

R9L

ROL

AYL

R
3

368 057
368 05%
358 062
3&8 096
360 102,
368 137

368 246 RL
168 267 Rgh
368 267 ROL
358 33% RL,
360 429
158 50l R
368 %02 RL.,
348 504 R1
368 50% R1
248 50% R1
468 550 R11
368 938 RL
368 935 R9I
368 9RS R2
168 F86 R91
146% 013 R1
365 01% Rl
3149 Lag R1
34% 477 RL
369 593 R
369 594 R1
359 981 Rl
159 981 R}
169 982 R1
169 982 R}
169 983 RL
359 o3 Rl
6% 984 R1
369 984 RIV
169 YAT.RL,
369 wuw“ﬂai
369 9BT R1
169 98T RL
359 8% R1.

ST donelleceile

370 33% RI.
370 535 Rla

370 535;&hd*'_

170 594 R91
370 594 R91
370 594 R9L
370 594 RYL
370 ae2 Rl

270 9&3 R1

370 940 R11
371 pee R92
371 088 R9Z
371 089 R9Z
371 290 R92
37} 691 R9Z.
371 092 R92
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ﬂ _122- ﬁ =122~
MNUMERICAL INDEX NUMERIGA L INDE X,

R etn | SR ‘ e
371 097 R1l 18 376 &&8 R1l 8 383 180 R9l 11 566 B34 RL 42
371 Q98 R1 18 376 668 R1l 9 393 &40% R1 20 904 751 (1]
371 160 Rol Y1) 176 670 R91 15 394 241 R9L 6A 9ga 751 51
371 100 RSL 4 376 &73 R91 15 394 242 RG1 BA 936 492 R9L 108
371 102 Rl 34 374 &T9 RS1 15 397 299 Rl 41 935 493 R1 108
371 10% R1 B 376 683 R91 1% 407 OODB R1 99 954 378 49
371 104 R1 34 378 486 R9L 15 407 009 R} LT 4954 378 51
37t 105 H1 34 376 &92 RAL 1% 572 082 R1 107 967 640 R2Y 24
371 loe R2 35 377 285 R9l B 572 937 R1 167 59% 061 R1 23
371 715 R1 28 A7T 285 R9l 9 572 959 Rl 107 995 061 RL 10%
371 215 R1 .36 ; 378 192 R1 1l 172 960 Al 107 1 pol vl R2 o R s
371 235 R91 40 ‘ 378 237 Rl 42 572 9&4 R1 107 1 100 205 R 1. o
371 237 R1L 40 378 500 R94 9 573 &55 R1 107 1 100 374 . =0
371 238 Rl 42 ! 378 &01 R94 g | 573 &57 R1 1a7 1 102 034 e
371 %74 R2 14 378 603 RIS 9 573 &61 R1 107 1 147 350 T bk
371.533 RO T4 378 &04 R9S 9 573 &93 R1 - 1a7 1 114 3%& -
371 49% RZ 11 ITE 617 R91 16 573 694 R1L 107 1 118 779 53
371 B2% R92 8 379 065 R1 _ 27 874 100 R1 T4 1 118 299 o %
371 833 R92 a 379 558 Rl 26 L8g 201 R9l 106 1 B3B8 438 T T
AT2 082 R92 - 379 8313 R92 26 588 3a&B. R91 103 1 838 Se&8 B~
372 084 R92 a 380 500 Rl 27 588 370 R9l 103 1 843 646 Y
372 &43 R&1 a8 380 &46 R94 9 588 370 ROL 106 1 843 &4e — 50
372 443 R9L 9 380 &&7 R94 2 1R 371 R92Z 103 1 8%3 342 468
372 444 REL 1% 350 648 RS 9 588 371 R92 106 1 857 417 )
A72 498 R1 24 380 &40 RS95 9 588 388 R1 107 1 B57 4172 50
372 49% R1L 12 3A1 737 R92 42 588 289 Rl . 106 1 858 403 A9
372 547 R91 14 381 %55 Rl 27 588 351 R1 106 1 8%8 603 -5
372 5&8 Rl 14 382 098 RS2 16 SRR 342 R1 107 1 B58 7453 a9
372 549 RS9L 14 382 355 R9l 14 LaR 393 R1 107 1 §58 753 50
172 815 R9a 16 TA2 356 ROl 14 588 %94 R1 106 1 a62 3B3 47
372 &£9% R3 17 482 A%7 Rel 15 588 395 Rl 107 1 8446 099 52
372 708 R%¥3 21 382 358 RSl s 58A 398 R1 106 1 A64 O%9 53
372 TeQ R12 27 382 3159 R91 15 588 397 Rl 106 1 858 137 52
372 722 R] 24 282 380 R91 15 588 5ER ROl 106 1 BB 137 53 i
372 TRY R92 F{:} 182 3pl R91 13 a0l 712 €1 98 1 a7t 693 51 5
372 770 R92 42 383 177 R9l 44 a0l 713 1 59 1 873 796 41 :
a72 770 Ro3 42 38% 178 R91 45 6501 816 C91 38 1 878 183 50
372 867 R92 45 383 &&% R92 17 403 884 €91 61 1 B78 4953 52
372 A&7 R9Z 55 384 522 RS2 41 503 HB& €91 83 1 878 %05 52
372 848 R1l 45 384 523 RIZ 41 &0 0B% C91 &1 1 A78 505 53
372 951 R¥l 45 gL 525 K1 41 606 089 €91 B3 1 A7B 507 52
373 173 Rl 31 184 526 Rl 41 609 106 R91 98 1 878 507 53
373 174 Rol 11 384 527 Rl 4l &12 179 €1 73 1L 878 91h 52
373 187 A9} 29 384 S28 H1 41 6l2 293 C1 24 1 878 5la 53
373 1B9 R1 28 384 925 R1 41 512 293 €1 ag 1 B78 517 53
373 1940 Rl 29 384 530 R11 41 615 238 (91 9& 1 878 TEOD 53
373 331 R9l LY 384 532 R} 41 &15 237 ¢l 96 1 BAO 635 1
373 423 R21 16 384 %32 Rl 4z 631 259 R9l 108 1 880 &4l 50
373 301 R21 2& 384 533 Rol 41 804 00O 44 1 880 71481 43
373 93% R1 29 386 535 R1 41 B4 000 50 1 380 781 -2
373 943 R91 45 3g4 53% R) ¥ 804 080 51 1 881 409 Cend
374 325 R92 26 384 53& R1 41 306 918 49 1 831 4069 50
avs4 327 Rl 27 aBg 537 R 41 apg 915 B0 1 885 950 49
Ita 328 R1 27 284 18 R91 27 any 062 4% 1 B85 0%Q 50
374 330 R1 27 384 830 Rl 45 ] 809 062 51 1 BEB 439 50
AT4 331 K1 2T : 184 831 R11 45 apY =93 47 1 904 364 -1
AT4 %44 R93 38 188 0I0 R91 21 Bo9 593 49 1 904 370 49
174 794 R91 20 387 347 Rol 11 a0% 593 51 1 o0& 370 51
374 79% R1 21 387 454 ROZ 27 809 763 49 1 204 377 49
374 842 R91 29 387 455 R92 27 BO9 945 4% 1 904 377 50
375 804 R91 17 387 458 R92 27 809 945 51 L do6 277 £3
375 &l2 R9l 1l 387 B78 RI1 2Q 809 961 49 1 904 &ty 47
376 3%3 R1 11 387 Bag Rl 20 509 9&1 5] 1 984 &61 49
375 589 Ry2 21 38T 531 R1 38 1% pla 50 1 904 &6l 50
376 590 K1l 20 3g@ 355 R} a B17 807 SE 1 %06 945 47
376 591 R1 21 38R 359 R1 9 819 104 49 1 BOR B2Y 4%
374 592 RZ 20 388 592 R91 45 81¢ los 51 1 908 829 50
376 665 R9L 8 388 593 R91 45 B20 148 &7 1 909 560 a7
376 &65 R91 9 389 747 R1 g 220 la9 47 1 vlp 174 52
374 b&6 RLII B 3me 747 RL g 821 453 47 1 910 17& 53
376 6&6 RI11 9 389 751 Ri 8 823 551 51 1 910 404 @9
376 667 R91 a 289 751 Rl 9 833 BO2 47 1 910 404 51
376 &&7 ROl 9 392 713 Rl 38 865 B34 R1 17 1 911 263 49
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950
950
950
350
9%0
980
952
9%3
953
953
ané
958
962
9463
978
750
750
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751
751
151
751
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152
752
752
782
752
752
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742
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NUMERICAL INDEX
ART
HUMBER Fad

1 911 263 g1 1
1 511 324 50 1
1 912 008 49 1
1 912 ooB 51 1
1 912 073 49 1
1 %12 159 52 1
1 912 159 53 1
1 %12 176 G2 13
1 %12 174 53 1
1 912 72% 49 1
1 913 960 47 1
1 214 491 50 1
1 914 &1B 50 1
1 91& 324 50 1
1 921 3s2 49 1
1 921 362 51 1
1 921 3&9 a9 1
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