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LUIRICAKNTS FOR "CAPITOL" MARINE GEAR UKITS

;we recomaend thae Use o high cuslity foam-

erEiﬂtant SLnTr ﬂiIE as Fo'lows;

fi. A1 Morms§ Dperacing Conditions
Use S A E. 30 ail.

B, Cold dperatian
Under conditions such as cold sea
water ¢oillag, @te., which wilbl
cause the gesr uait te ron Below
our recarmandsd full load temp-
eratures of 16029 F, minimom znd

AR P omaximum, uvse 5.A.E, 20 ail.
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SECTION 1. INTRODUCTION

The functlzn gl thla manuzli= 2o orovides infemrmad ey o
tha Instal'atics, specstion, mainlgcanas anc repar o
the “GAETIOL" direct drlve raverse gezr. This ~anuve’
ghauld ba maca readily availude Lo all ingss
resporelble dor 1he cpesallan o servicing ol the revarsz
gzar,

This service macuel canialng a frovklsshooting ol
whlor will eid In =sseszing aflicullics prombt . A
rayles ! explodad vlsws are Srovidad in tho oatts
imlarmetion sssiion.

1.1 DEETHIPTION

e franamlssicn 19 eparatec ydradiically. The ciulch
la acthrat=d by high prasura =il 2R 1o goads, deanngs,
and aluter dises ace lubrocaled ang scaled By low
prassure oll.

The direct drve transm ssion coreisis of four ma g
tubzseemaiias; clutch pack, il pusp, sslecter velve
and sha't. The clules pack consisis af reciarocating
gyl'ncers, g'uich dlszs anc a sle-slary bawe. G
ravarelng syeam. The ci oump supXiss 20 pressure lor
ciuteh engagemsent & lubngahan for bzasings. gears
and clutgn, Tha selecror weiva ‘s uszd W Ghidin
farsard, nauiral or rsvese. Thz ootooz skalt may be
keved or fangec deosa-ding uvoor zpp cabon The

i

covpege gear s direct meunizd to the zngins dywhaet by
rmeane of a flrwhsal adapler and an ol! dam “gens 1he
rangmissicn suvp free from gnglne coniemination.

1,2 SUTPLT A0TATION

Tro Caplbal reverge caar in forwars moda provides
autsugsatetiznie B gzme clreztlon a3 englne rojziion,
Thz ransslssion |8 parmally suppliec far a fght Kand
engins jo.cokwize whe viewed Trom 1hz fross). Whan 2
un ! s aupolled for e left hand [countesciociwlze)
a~gine a purr:p cf ¢ounlerc.oskwlse rotation ie rermaily
rag..rsd alze. (Sez pagss @ and 18R fus dodails)

For merime apalicelion, a twin Ssirew astangsmant |2
possioly piovided te enginss ratete in opgeslle
c.reclan, or If fnel ériva ia shroack voa dives, wWith ane
castening enialzr for comenlte rotatlon culpat

1.2 ACCESSCRIES

ClIL CODiER

Warcous capecity caglers ars evailable depe~ding
N engine horssoower ard  are  purghasec
cotionz’ly. Howdva- £n oil cooler muat be usec
with: & Sapitel direzs drlve uns,

SCSUPLING KIT
A propsha’l cousilng 20t Ingleelng mouosiing
zaia, 5 &velzkl= bo m=a; mast regaraments-




SECTION 2. PRINCIPLES OF OPERATION

21 POWER FLOW

Thedrive Tlange, clulek: deiving drem and forward oawsizh
drlvlng disss mlways rozate 20 enginz =pasd. When tha
Tarward cluish |s activated she cleich pachk rotates In
grnglne diraction. Thia caRus=a the az:ae: =haft io rotate
dnengine diroction alsc, A direct deive ansmizsla, nal
hawing rsduction gezrs, prewvides cutput rotatcn el
Engine spaad.

Whan the ravarsa cluton iz ectivetsd. the clulci: pazk 's
hald stationary Lo he housing. Fowse s trens'erred
througin the bevel gears, reveraing 1he rztation of tha
Lutpul Shatt,

22 CLUTCH AND GEAR CARRIER

Tne clytck essembly I= 8 multinle ciec type clulch
activatad by a bydraviic mechanism, THis mechanism 5
formed by & garcler fgr tha bevel gesra end by wo
vyllndars bclsd togather which act as the clalsh
platons, The movermant of the oyliners iz reguleied by
tha salector va:ve whizk directs prassocicsd ol be Bhe
proper eylinder depenalng on the made selscied. The
hevel goara ineice the carrier transmit power Tlow ta the
alnlon.,

FORWARD MODE

Ala | mag, slJE 53R {_?_}: “prwprd cavlng drun@.‘.nr_ gralag gaar
I:E- are tLening In&ag: 7o roczllan direclan 21 angine speed.

Firward 13 B2kaved whan galezlar valva 1s skted o aliaw ol 1o
pregdeice fooware ha | of cylindar @:I Coeaindar then Ellcad &0 Eawal
qoar carrlcr [d] clamplng civtzk C.555 tagetke:. kalf af disca arm
salismd 10 oseasd civicrd dune ped hiell &3 apiimac 1o ecd fanga {E:l.
Sxzacs: end flange s Eoiled 1o pear caTler a3 disca ara raw iscked
ECarnar, Caer cacrlad with baval ;anra{_?_,l o rafales gl eaing saced
L arg with dro 9 pear. Salalng bevs g=ars caase drisee guar {EI I
luen it k& g0 thls cagasy egsAslon ¢ aLTpdt skak In lomevacc
ralat.ar.

MEUTRAL MODE

Brsh Falyad o' 2lelsh gy irdar@ ace Fllled wil7 aressurzad ol Selirder
tarazt oress agairel ellher fopware @ ar ruvared_¢lulbeh diaea .
Qiaca apllaec 20 drivieg 20 ANC r@varss coEm @rc.‘.l.:-n scparats
lizm 2lszs sallaec 1a ead ranges (61 & |75 Conzdgquarliy A5 Orast
tel 4 - .'.l'_. e ekzl- (9

leeeaa is apaliad do gear cairie: o 3] G e Gaar a7 CLlpet shely

] @ Bewdl gadrs n'ay ra-0l+d Qn (k.7 Q&0 shadls ard gear car:er
ablly a2 ma’l ergino seeea.

AEVEASE MODE

Peyers= i ook =ved whea cyliader (1) = aressurlzed ard sliday
AgAIME] Tavarsa cloldn Gi5cE @l Glampieg Lvain tegalner. HaIF of [ha
discs ane sallnes 55 the ssatierany ravarss dram (30 & ha'l aro sp°ined
1z end ll=ngy f:r:_':n bzl:ed s geas sarrer @ Hstatang gexs sarrar Lan
atzas. Towm Daval gaara EE:' naw folate oo ke’ aharia g3asirg davar
noar IT,. 13 7.7 IR aaki-ang 'na g1 llen orac asirg ravarss SLiqut.



2.3 HYDRALLIC SYSTEM

Pregaurizet il is providad by & gesr type oil pump
whlch la engine driven. Frm the purap al| flowes [ivmgn
a cogler &nd filler befors feaching the salactor valns.
Forwesd neutra? ard raveras ere ohisined by means of
the geleclar valva which diczcts high pressare oll
Inrougih Intarnal passages to ths clutch. Low préssurs
oll i= channelad ko oo bearlings g=grg end clytch diega.

I nisutral, ine pawts ic both jorward and ravsras sidaa of
tha clulch cylinder are opsned and tha hafance:d
presaure thaf ragels kaeps the ovlinder wom asilvating

eltnel Iowward o raterse disss, il i3 distriburdosd
hrgugd Eive lubricaics 2vtbam,

Whan Lthe zzlector valwe 1z ahlfied 10 2lther forwvard or
FEAErSE Moda. hign pragsura odf is allowad §o flow gnly
tzona half of the clutch cybindar to engage tha selaatad
pack. O inEhe other half of the gylirdder S exnausiad bo
FEmp, Acala [0 prossuda o1l 1S disoitutsd through the

lutication syatam.

Aa 0il dam complsialy asparetze the tranamlzsion
febricatlon aystam from jhe engine MEBAGEIGN 3y=iam.

Fla. 4 HEUTRAL
Cluteh Presaurs Chroull ina exheust)

Fig. 5 REYERSE
Cluleh Prezsirs and Ezheaust Chroult

High Prossure il 3
Exhausi QI
ubrication O B

Fig. & FORWARD
Clideh Prazwe and Exheust Gircuit

Fig. 7 LUBRICATION



SECTION 3. INSTALLATION AND OPERATION

2.1 UMCRATING AND HANDLING

Tapoed holes have bean pravided Furingerllan of diting
hoaks to ald In hazdling the unls, Averege waigho ol HY
437 |= 700 [os., the HA 300 |s 350 ibs.

Creck pests For shortsge and any damage et may
keve oecurred (the parts inforrsation gagton may bs
used as referenza). Reporl iminedlalsly eny shortage 27
damage to yous locai disidbutor, trensle” agord O°
" Cepliol Gars.

3.2 PAELIMIMARY INGTALLATION
SPECiaL TOOLS REQUIRZD
1, Chein Hoist or oguivalsnt
2. Siralghl £09s
3. Fegler Bzuga
¢. Theusandihs Blal Incicatar

To insu'e Eroger aligrmant of driving rmembers i is
recammended that engine vwheal houalng, fywhaal,
all dem and stub snalt ke dlal ind'ceted 0 insers
{rusnass,

1_[Fig. &) D&l Indflozis the belt lade of the engine
fowwhesel fiouslng flanyo, Rotale engloe fiywheul,
Aacord reading. Face pevlatlon must rzl cicead &
taotal Indlcater raeding of 207 Ingh,

2. [Flg. 8B Mount Endicater wilh sisr- fdding on fly-
whBeel housing bore a3 shown. Rolata lipwheel
zrd resord reading, The bore scoentrizlty must ret
exceed & tolal Indicetor reading of 0I7 inch.

Y 8.

Emw=FE, =T.LIM:

SRCL e 2ThE
IHGIfL F 2K

EHGIHE F_We-22] ERGIHE, FLT=hEE!

THULTLAU IS
IHDIT e TIN

3. (Fig. BCH Mous? indisalor Lz Hlywheel howsig o
tnat stem i an innsr fezs of ilywhool. Reccro
eviakion of f2ze rinaut. 1t must not excaad = takal
Indicator raading al LT InZi,

4.4Fic. BD) S5t staen {0 ride on the plior Bare o the
enging vwheal ea ahewn. Racard razding. Piict
bgre eccentriciiy mas! nod exceaod a tobal Indisator
reading of 22T Inch.

Tha sum total of all readings In steps 1 thru 4 must not
e et GOT.

NOTE:
kzeo ell matng surfacss clesn. Usz cléaniog
sClhvent ur dipsal fucl.

S, Bepsrais the cicten driving drum and Thewhecl
crive flengs essamaly from the cluish aasemaly.

Flemgve clitah dri-.ring deum o e flvwneel
drive {lange, Ceavo 5lub shefo 2itashec,

G, Thoroughly Slean the drive dlange 1o flywheel
rmating s.rfece and aecura drive flange 12 v
wheal.

7. Bzl an flywhesl zoaptor and slub snaf
assembly to englng Hywhes.

B. Sccare oll dam cn snglng fywheel housing with
7 capsorews. “Top™ mark poea up, of drain slels
dawin.

. 0.

Exna b roral I AL G
imbinkit CAENE FLy Yo REEL HOL HG

THALeAZ 1-3
talICATAC

—— THEGIHY k. rallEEL
"
T=IUS+~dTHS L.
H}-".r‘nll’.ﬂur r .

Figura B Elal |J‘||’.‘|:|:“_]|J'IQ-EI'|QI-I'IB Flywheal and Flywheet Houslng
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LE " shib ake't
oo hperhgal I~
elapen

g, Dial Indicate rear oil daery il .0 B2 550w in
fipure 92 and dial ind 18 DN {205 BE EoOW I
figura @F. Bogard botw resdings. Total fndicaior
readings muat nat excead 00T InGR,

10. Dial indicats sluh shaft a= shown in llgure 9G.
Recore the rezding. Toled indiealar reading mos!
nol exces 207 Inch.

The sun total of all raadiags in skeps §and 10 musi nol
excasd 20T inth,

11, It slinges =hizld & pressnl on u”lt resove

Fig. 9. Dial Indieating Qif Dam and Stub Ehalt,

¥ Zecure marn houslng 9 oll dam hausing,
Tiglen capecrews 3o 42 povndsfoat fargua (EY
uniis] ard 29 peunda-ioo: torgque (HF urlbs).

Chzes claich end froat:

ab Inser scrawdsiver thraugh slde Inspacilon
Fzla amc pry eletzh fora and it

Zn fleat aholc b 18" to &322

t:] Alepleza gaskel and Inspection covars.

3. Turn cutput shals over for agvere! revolelions
imakiag surg unlt ts frea ta tarn,

siinge- ghield.

12, Ins!z% gluish driving cram an, flywheel edeptar |
saallng with 2 Perivalos, '

153, Ch=c clearange botwesn drvs flange 3.0,
znd aii da 102 witn fselar gugue. Maelmum clzar-
Ence must nat ke losy Lhsa DHE". SBacure willi Géll
losking fastlensars.

14, Rzassemoie slingar shialk, i1 pressnt, to ol
darl, replase and dighltzn capscrews. Seoore
COporewsa with lockwire,

15, Plzue sub-gssembly consisting of civtch gnd
gear carrler In positicn or: Saiines of driving stub
ghait. Nobe: The *orwasd pecs corizing the grentsr
rumaer of dsea end it goes loward the engina.
Aleothe Zorward el Ylange ls stamped " s s de
iowasd engice'’

16. Racova bne slce lmspectian cowsrs (o faclliens
Installation,

5.3 INSTALLATION OF FZVERSE GLAN

1. Uzlng seltakle ha's:, it réyerge cear azzemoly
[=ta postion behisd c-glee. Eaza amil 13°w00d
ova: clutell aszsmbly, 1asing cae 1hab cluch
cleca enter ravsrsa Clulah drum propsry Se1hat
iect: a0 not damagec,

MOTE:
Use sorasedriver taraugn side insoesilan hole and

I

! jas<ing sooEw e -
! Pl i T
: rounting H’L . -hh‘-n_q::__:

ragine ywiesl
nausl~g
ol dzm

farward gluie®
d*lying drurm
1

hiol = -::-\-._\'\_-\_-\_-\-H-\""\-\.._ -\-\_\%

riave dlss teech to elign wh reverse drurm

Gear

= |

Flg, 10. Instaliing Asvers



Telzrana 3

GaE #1 SOE
SAE #1

-ZOE™

o
y Ta BIENCE
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A4 ALIGHNMENT

|~ merinz spplicatics, Fnal aligrmeat of autout ilangs
and propeller shail coupilng must bs zccompllshed
when tha waaeal is z'oat a-d nel 1A drydacs, beczuss
mas! holls wiik e, 5rls Is poeltively peoassan 13 it
Wersanty recuiramasts.

Mounking pacs an AcJds g permit unit bo b2 DOIEd 12
bad railz, power plani frems, kegisons, obe,

Tha diatencs of the 1irst Shaf! bearlng from gne mzezing
surface of Tha roverss geac culpul coupling is setrema’y
Impereni. To avold uncue farpa oan Lhe reverse gears
bearings, the prepele shaft orzrlng shauld be located
at least twelve and preferably peaanty shal dizgmctess
1ron tne reveras gear puout coupling.

NOTE:
Tha =ama alignzenl proscdures sncald Da
follawed evan 1P a fiex'ble gguzling is usod. Tho
megt accurals methad is i3 vse a nondlexlals
spacer of 1the zame siza. Floxible couplinga erz
usad oniy 0 dampenenaise g@nd vioretion noc to

[T T

Flp- 11_.:-!;|i-;|.-: ment o 1he Englne and 1|1EI-FI;E|1.'E|IEEI Goar

Mow Bligsn shail toupling bo feverse gsar caunl-
iy, Lay a stra'ght edge across thas edges ab 0o
anet slges 1g |lne up cauplings. Do not duwrr or mar
meling eurlecas, lagart feciar gauge bebweer caunlings
anc ran 1L all arpung tne frange. Clearanca shauid ndh os
mgre (nan J06™ £t sny poinl. 5255 anglne and raverss
=2’ B3 NACSESArY.

Lozsan gaar houslng 1 crglne housing batts and chesk
with fasler gauge, Maxlmuem yatlation for SAE &1
houssyg A0 1o SAE #1 housing OJE".

Tigrten four ooy howsing capscrews ab 97° irberviEa.
fGecuce englng ard gear mounticg fecl. Loosen ioor
gzar Fousing balz. Reshock houwsirg and caudl]
parallzliz=, B ow'safn lmitz tghten [ousing snd
cousling palts.

hOTE:
Uncar no condifion 12 the caging Lo be supportad
Ly gaar Slusing.




35 WATER PIPING

Ta easure proper ceallag of Saphals ravarso goas un'ts,
connect 1he gocling systew as ind'cated an gne ol tha
ihree diagrams shown, 1 15 exiremely important that the
marine gaad oll be cacled proparly; tha ol Goales me =

The cancectlars ancwn o the falicwing clagrass ars
cecommacdations for aptimem pecformassa.

racolwe an ampie suoply of cwld waler.

sRawale- diszhange

Cd sea walar - - 3 Ck- .- --f‘IIﬁ—. e | _
il = ' kE uli e L= - b e

/ | i || =_

2ol velug s ranamigalan

Iwetet e [ il cooler :
: :
BEa e L '

Fig. 12. Separalz pump system
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*SEE HOTES, FIG. 15

ol Srealiey

suctior. hose skallow hows np

Indapersient semo lank
A LD ‘diy* ELmp

Tank 1cz 10 be 61 ar gaiow
bailem el revarsg goar

houslng.

- Mirlmir Cz=pacly; 12 gallara. : euvtlign tube to be loceted 1
: from: btlan: gl a1

Fla. 16, 0 plax Fump Cannectlons
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3.7 START-UP PROGRILAE

1. Ramovs reverss gea” [asnesilan covar and paor
In tecaommanced 27 unci! levsl is o2 1o full mare en
dipetick (zea luba chart) Fegplacs inspaction hale
covar bul da net secrs.

2_ Ins'all preddurs geuge of 300 pound Sapacity
dlzectly on tan of goa* er 90 dJknead. Gornact
paips ie-control valve with 104" stee bobing ar
nj'::r:;ulln;', nosa. [Mote: Eloctrls tvps gl prezsuors
gaugas g:a el recevmendead)

Reversa gadr is now ready for sizrt up:

3. Engzge starcier 1o approximaely 20 ssconds,
10 NOT STAHT EWGIME]L This schivates aresauta
pump whick pee-iubr-Satea ravarsa Goar,
pravanting prématura wear bators load (2 appllad.

4. Smert engine ard cndzsk &l conrestions 1or
lnaks,

B 0il pressere 15 &d)Jsies at factory for bestlag
purpogsas only and it =ey Ba neseisary 10 readiuss
praasura tc tha cosrest leve! [(200-210 PSY. This
should pe dong at normal ooarating spead and
terrpereiura.

NOTE!

Mocmally, urlt preaaura at idle start-up Wil be 1469
P55, bt Final edjustment masl be mads £a natad

€ Bfter une ras bean cporated a few milautas,
atop englne, cheok of fevel nd edd asfilclent o
12 ariny level to full meark on dipsllck. (Sus [2ba
gnart far cacacities, p. 1)

7. 2hlf; aaveral times to Insufe that 8t cylindas,
hoses and cocler arg 1ul of cil.

E. Install seoatar valve ceblaa z2nd shift to insura
valve levar goes inte ful delens Inoa&il 3 postilons;
forware, aculral and revarsa. :

MGTE:
wie stiorgly resommand insieling &n Rierloce
contrad evztem: which prevents shlfing et cthar
than onying e speed and greatiy sralongs ke of
1he gear, )

9. Reverse goar 15 0w ready for ase trialz and
final ad]ustrment,

[ S

3.y OPERATING PRAGTICES

[CALITION)
1. A Capilel revarse gear skould not Ee shiftad
uniess englne ia at idle spead,
3. Aoverss gear cannot boe operatec cominuoualy
In reverae mode for more than 30 minsiea al 759
cf awaiiable nora=powar.
3. In maring aaplleatlor "Windmiiling®
Hreewhee ing) i3 etrictly prohiblod a5 extensive
imsarne! cemaga may tesell bn the caas of B twin
sorow epplication where enly cne angine may ba
used 4 great deal, shaft brakes should be
wnerefied. A5 ag alkernailve an auxlliary luba
svstern may be Inatalled).

CORRECT
QIL PRESSURE:
200-210 P.E.L
al normal apotating
spaad and temperatura.

Fig. 17. Adjustman-! of nflnprassura

10




SECTION 4. PREVENTIVE MAINTENANCE

To Iracra 2 long sorvice e af 1hs Caphol dirsct drive
gaar and 10 prevent coatly end unzxpactad fallerce i 75
vary Imporient that a regalar mialnleransg scnecule ba
eatablishad and fallowed,

4.1 LUBRICAMTS

For al nmormal a~blent spe-ating canditlons,
30:F 140y to BB OF |28 30, wo recdvmend @ gac
dgrade, anil-dceming, heavy doov, SAE 20 meter ol

Whera higr amblen) water tempsraiuses ars
enzounterac, ovar A5°F [20°C), It may bz
nEces sy 1 udd SAS 4o metor al,

Whare extromsaly cold amolignd  walcor
tamperatoras are enicuntaied, unde 30°F [1°0),
it may be nocessary e uss BAZ 2) moar ok,

Senes 4 maiar cils are not racomsended a5 e iy
csharian coutch lilo,

CALTIOM:

When using SAE 20 matar 5l Ba very ettaniiva 13
oil prassurss. I propsr  prossard cannob oe
maintalngd (200210 P31, It may ba napessany o
yse E2AE 30 =nd warm snging and  Qeacbox
torcughly befere eageging cluish. This condition
would only Bz ereounsarsd ab oxbrcmély icw
tsmperatyres,

Al Ceraclty

HY 4060 and §IP 500 (Desp Cese Models) 18 quars or
mars desendlng on hoze lencth snc coolar Sasadily,

Bring Gii up to ful- mack on dipstlck. Cperate unit in
fordard and reveres for saversl minctes. This wil fill
coolar, cluich eylinders, pump hasss, ele. Elep anglme
and &dd requlrad o o return level 1e "Ful?” mark cn
cipstick.

CHl Fressurs

Oparating oil prassua shouid be 200-210 P2 at pormal
cparatlag spead and maklTum cparating temparaiurz.

Prossurd Adjustiment
== ilg. 1T, page 10.

QI Temperatara

Oporaling 2ll ismperature renca is 16C°F. [F1°C} at
coniral walva, 1607 to 1805 [B290) 01 sump.

&2 AOUTINE MAIMTENAMCE

il Cooler Assambly

Ciock fsing penzll3 50 ogn ccaler enc chengs if hadly
ercded. Snack 2inc pencils atb apbroxtmatsly every 400
hours of operaticn.

Chuck water tubes for ghatracticns gl spprosims:aly
every 2020 houre of operziion and Mush If nScessan.

Qil Flltes

Tre ci: flte- glement snould bg seplaced every 400
hours ol Zoespilon ar at the aams fime ol i3 ChRnged.

Qil Eroather

Ramove oil brealher every 403 hours of oparztian or 28
tre sa~e time oll Iz changad. Claan Jdicsel fusl can ge

us=d for flushing.
Preesura Gauge

Fzrigdlce!ly check pressura gauge by substsullng a
calibralog prediors auge 0f KNaWwn Bcouracy.

VYlsual inspeciion

Av dreausnt Intervals check &l oil lings, wates hosea,
and conneczions far leaks, Tlgnien &ll external boite
ang conncelons &nd  wiseally inspezi exlernal
canponents for wesr ar camags.

Wsar Analyeis

At pericd. incaryels record prossact readlngs 20 ide
spoad. A gradual 4scing Is narmal. Raadjust prozsure
rel-gf valve 12 maintzin proper operaling oressJres. Saa
fig. 7, o 16,

Inspaction!Overhaul Interval

A complate insoection al the Capllel reverse gear
should be made al least &s cfien B the erngln? is
avernatled. Parta such as somrnuolales bughlags, 26
gta's, auad fings, clutch dises, bearings, sta. shawlng
any fotig.e cr wear shou e roplaced, [0 may Cf
ceairsble 0 comalesaly rebund the revarsa gaar 24 this
ti—e (Sez sectian B and 7.}



E~gimedsr . _
FoverEs (ear Sarnal Mo

4.3 MAINTERANCE SCHEDULE AND GHEGK SEEZT Data Sarvica Bagan
INTERYAL MAINTENAMGE DESCRIFTIDH RECCORD
narmaf operadlan
i ! ]
DalLy {Cheo oo o :
-Dhesk n lpress.are
i
...... - ; _l
- o
1 2 |
; y
i
I L. : :
1 : . B .
[ 1 T
R B i
Alar first -Chznge oil and 11d2n suma
100 hours
_ -Check zins peichs |
cveiy SG0 . Gnance al 1 -
nars Feplace filke eewent . S p— .
-Remove and clzan o'/ brealner _,]
Every 200C -Check goar cacklazh : ‘ T
hours -Chack water tibas Inczaler g |
& engine AnGoel oigle™ end all ] T
ovarhaui gzacing andressce as necessary | : § .
. N : : | 1
Frequenty Chackal illines ad cearcelans| : ! : _
Gnecy ah gxsernzl componsnts i : I P
“oneck & fmadnting bolts : i - _
-Gheck a‘gnrent l i | :

12



SECTION 5. TROUBLE SHOOQTING

81 TROUBLEREMEDY CHART

SYMPTOM

A, Lo il pragisgns
At full operating
spesd and
tampsratusa),

pPAOBABLE CALUSE

B. High of prassura
wat tull cperatlsg spesd gng
tempareturs)

1. Lo QI [2ver,
2. Ciogeod SUCHon 3arger .

. Glagngud tiller elament.

[

4. Dirt 4 slodgs In trensrmsslon,

O, Worn wr [acarredliy ad’esisd pap
azzemh.y.

E. Oil tos haot.

7. Warn commutator bushings
B roorrect lcbrizanl

9, Serakghed clytc oylindsrs ar
hard O'rings in cluich cylindeqs

REMEDY

Insp=ct gesweis, saals, hoses z=nd
fatngs far Isaxage,

Flzmays aussion scraen 8na claan w gh
o goud gracoe soivest or digsel fuel
Aeplace elemant.

Remowve drain plugs, flush goar with
carnmzrsial sohvent of dlezg] fusl, Stan
enging; a:i id'e sh:lt gear sevsra’ times,
fui farward Lo fell revsras for eporgy,
E¥ m'n. Shut down engine anu drain
goarbes tharugnly, Reflli geas witn
progsr cil ard run for approsimate!y 26
to 80 howgrs, Braln sump end redll with
new cll. Thla will zamovs any sesidual
aglvan.

Fefer 1z oll pump seztion fFagd 171 wr
lig, 17, 2. 10,

Cheqk Neql excrancer Eysisam ar
clogged cil coolar o7 hages.

Bes wear [[mlia chert. (20 83)
Ses luhe chert (B, 11)

A=piaze a5 necBs==ry. (p. 23]

1. Ingacresily acjuated pump
assomhbly.

2. Inppsraklzs relisf plunger in basze
Elate.

5 Incorect all,

4 0l 1o ecld,

2, Duverheatlng

13

3. In=sufficisnt il ool capacily.

# Imaufiiciznt flow of cozling watsar.

]

CSloizh slipang.

4. ‘watar t=m2a/aluro tea high 52
G0 e,

1. Refar ta fig. 17, p. 10,
2. MNeferic p. 2C.

3. SBe= luae chert {p. 11).

4, Zhek h=at exchangar syslon.,

%o Inalal adequate ol cooler

2. lnorease wate: ling slzes,
2. Hefer Lo semptom A
q. Desraase water (gmpsratone o

coolar ar relocels keat oishiEnoars in
conllag sysien,



b, Fuxcessiva noisn |
transmisslon.

1. Baarngs wals. of Draken.

2. Gzars worn oF broser,

3. Moiza i lorward only,

£ Moise in orovarse anly,

1, Inspect baarings for acared razes,
browon rallar, gt a2ors, oic.

2 irspeq! g=ars and roplacuo if
neSeazary.

4, Reverae pasition may be mlztakeniy
ased For *asward. Selsctor vawe lava!
rrust paln; ferward when boat 13 In
farward moziar,

4. Trle e normal begalUse mora Sears
are in oparation In revarea moda.

E. Moisy Fuimp

E Clirteh does nat re’aaas

1. Chick ar eludge In il

2. Glpgged hoses

3. Puraip cavitation

4. Dafeclive |l pumnmp za2emoly.

1. Remove il puma and hoses, G|.i..'lF-J.-I'i
haraughly gnd reinsiall,

2. Clean ang raplace as requlred.

3. En=pact susilan hases for leaks Qll
lewal may be too Tow,

4, Refer 1z cil punp sestlan p. 16

1. imaraper ol In sump.
2. Clulch dlz3s werpad

A, Forszsd and oeverse oloseh
ayiinda’s clely or dlatoriad.

4. Hear com—utater bushing 15w,

5. 2lui=h dizcs Tused due 1o 2llpaege EOC
cvarhizaling.

. Rafar 4o lube chart, p. .
2. Ranlace at nogesiary, s28 p. 28,

2.C.ean of replaca as neto3sary, a8 o
a5, 25,

A. Rzplace &3 necassary, Se2 Waar
e, p- 22,

&, -Repleca es nacessary, B8 p. 36,

3. Cluteh slppleg

1. Laew aill prEaEﬁrE

2, il be~pergtare too hich

Cwarn elulsh dlzes

[Fh ]

4, |mprazser il

1. Ea;é'a}rmp{:lm A,
2. Tennperature shautd oe 160°F (F15C

a* selegior valve, 180=130° at suTip.
Oheck heet sxchanger system.

A, fiepleces a3 necassaty, see p. 26,

4. Sae lube chart, paga 11, )

H. Cluich Burned &t

1. Low cil prossurd

Z Civloh is shiilod al otrer
than snare spesd.

3, Tranamission Sisaigned

4, Euegegsles hest

1. 5oe semptom A

2. Instali inforlock 2hif: cortfols.

2. Chack silgnment as oesoilbed In
iastallation sestlon, p.oe.

4. Chazk coollng aysiem, sed p. 7.
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I. Ha mautral

1. wemrpadd olaizh disce
2. Bzored claieh cylincers
3. Damagod sealrngs

A wam ar damaZed corimulalar
b shings (foreard Or raarh

B, wyarn elactor valvi

1. Baplace as necassary, 243 f. 3o,

!31

2. Applacs At neceasary, 62 g 2
3. Asplace all seal fings, z8e p. 23,

%, Rafa® ko repalr sacticn, p. 22-23 o p.
#9. Ses wear Frellg, p, 22

B, Benla=a ii nacasssiy, Mate) Soetostae
valve is tiho l2ast likely aodrca of
troctle, p. 19

J. Delgy In clateh engagomsent

1. Cylinder tim'ng £oraw cut &'
EHIHA N

1. Remoya come nut and sdjust scraw
weountgr-glackwise)] 0 zpced dp
raactian. Se=a p. 21

K. Clulch engeges -ao 1s5l

1. Cylindor Liming orev ozt o
adiustment.

1. Ra—cee 02me nul Bnc adjusl serew
in dcloskwiss] o deley raaction. Sae .
23,
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