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FOREWORD

This monual hos -been prepared 1o provide the in-
formation necessory to proparly  meintain, odjust,
ond repair 1980 mode] Scott outhoords manulfachured
|J'|-' the Marine Producits Division of the McCullach
Corporalion,

Individual seclions are devated to sach wngina, by
morsepower, ond the necessary step by step repoir
instructions ora supplamented by photos and illus-
brotions. For cemplets poris breskdown ond sepladed
views ol various ossemblies, shewing relalive posi-
tion of soch component port in an assembly, refer to
the porfs coteleg for the perticular engine being re-
paired,

In same instances, the disassembly and assembly
instructians are olmosi identical for twe erggines,
in ardef to ovoid neadless repetition, we will refer
te the section which covers the (dentical repair,
giving only the importont differences beiweean the
two ossems|les,

The Genwral Information, Dperoting Princigles, and
Powsrhead Repair sectiens contain basic infarmation
comman ta oll of the engines, as well as important
instruchions on prapping, pointing, renol, fusls,
ete, Be cerfain fo carelully reod these sections be
fare repairing o mater,

lasdarship Ihrouph eredtive angingering

scoTT
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GEHERAL [NFORMATION

This sectien is designed to provide the dealer with
information that will add to and supplemsnt his
knowledge of servicing the motors he sslls. Top
wervicing of sutboord motors net enly encompasses
sctunl repoir ond maintenance of the engine but al-
so Includes such things os beat rigging, providing
the customer with information on propeliers, per-
formance, mointenance, ste.

PUTTING THE CUSTOMERS
SERYICE

A lorge port of ithe dealer's responsibility, when
salling o new moler, is to moke carfoin the malor is
ready 1o porform os expecied. The small amaunt of
tima necessory to ready o new sngine for the eus-
tomer's use con meon repeat soles ot o later dote s
well aa petential sales 1o o satisfied customer's
friends. The customer's first impression and mx-
perignce with his new motor will, jo o greo? axlent,
determine his fulure zatisfaction with the praduct.

ENGINE INTO

All Scoll motore are thoroughly inspected and “Tast
Run" belare leaving the factory. Howsver variotions
in lemperature ond handling conditions during transit
moy sffact he appearence ond operation of the maior.
To preven! hoving the customer obisin on enging
that ig in other than perfect condition, we recommsnd
thot the following points be carelully checked be-

fare putting eoch new engine into service,

Theck

. Condition af Bnish (Mator, tank, ete,]

4. All bolts, screws, ste. for tightness.

3. Limit switch adjustment,

4. Synchronous adjusiment,

<. TEIF functian,

&, Pivar functian.

7. Raverse lock adjustment. =

d. Shift Linkoge adjustmant,

?. Lower unit lubrieant.
10, Choke (Electric and monual).
11, Stewter {Electric ond maznun | ),
12, Monual primer bulk,
After the engine has besn checked eccarding 1o the
praceding lisl, it is wiss fo ploce the engine in yaur

test tank ond run it for o peried of time checking the
Falluwinu- poimts.

Chack (In Test Tonk)
I. Starting (Eleciric ond monual).
by, Conllng pusip:
3 Baoiler pump,

4. Corburstar dd-iu.'.lrnunl I:h'lgh and law spesd),
3. Maximum ond Minimum RPM (With test prop)

By fellowing the preceding suggestions you con be
assured that your customer will be satisfied with his
p-l.lri:l'l.ﬂii,

MOTOR IMSTALLATION

Whan installing the customer's mator, remember, thaot
in erder 1o obtoin eptimum performance the mater and
baoat must work together 05 o combinetion. Exomine
each of the following peints when installing your
customer’s motor,

Boot — In meny cases, poor performance, although
thought te be eavsed by the motor hos been troced
to the boot. Before Instelling your customer's matar
it is generally wise to check the customer's hoat
for the following conditicns,

I. Check the condition of the hull. Straight line
boot bottems have preven fostest end most ef-
ficient, However many boats are net perfectly
true and hove a haek or curve built in, or de-
veioped wsuolly just forward of the transom A

cutve in the hull will couse the boat te plow
and o hook will eouse the beat to parpoise,
These conditions sheuld be corrected il the
heat and mofor are fs function preperly,

2 Check the hull Finish. A& rough finish on the hull
will ecreate excess drog resulting in loss of

speed and power. For best performance the hull
should be smosth.

3. Keel = & deep squors snded keal will perTm i b
wir bubbles ta flew bock te the propeller, caus.
ing eovitation or poar performonce, The keel

H‘H____

i ales

2

FEATHER KEEL TO 174" AT TRANSOM

should ke tapered frem ene-aighth to one-quarter
ef an inch ot the wwansom to obout 30 inches
forword,

4, Iﬁlﬂlglﬂ' Di!.fril:huﬁun - 5-&!!1-. hqul‘; ars 5o SEnKi-
tive ba '-'liliﬂH distribufion that with motors of
medium power weight must be shifted forward 1o
make the baot plane on 1og of the water. In others

e R . -8

i [ i ]
i ! > it s T T
o Ao Gy
Al s = ’-w r
e P AL e P e
_Jﬁrl{k;—:'--- T R — e Tl

T EHT RS N kst

https://www.boat-manuals.com/scott-atwater/




" "W P g A [ SOy By ) T

EEHBE Y O R g p 6] (D S M R OO B0 WA e e, B

YT |

1PN R DD L.

ERMN MOEE IHIH|3 R EEN .

|- - -|@m ] - % w6 e [a] sphucifere o @ [wed] & o] 0] 8 o] - | - | - [ iE] @ [ined e iz Do (e,

== m|-Jm|-]ue|a [ o]e|a]| chodored € v |we] ujse] o] ¢ sln| - | - | - || oo vsa|vlin] @ e

g -] -|-[wm]-J=|a|6]x|s| spid s o [oae] @ [one] of & slaa| - | - | - [eae] o [erw] wss{medera) coor (o,

- -l -] == o s x ] shu] wlove] w o] afus] o] of v - [ - | - Jore| ar {wrsef s vrnfene] oo o

w| - - -lal-|e|a]e|e| e pafergen] o v o fwelm] vl 2| e oo oe] s feaf o] ofers] sa [ao,

-l Em | -lal - (e || e w [ Eualiaaweg @ v b wne[ v vl u| @ [va] vie] B Ll as]  aois] o | s

-l -lsm|-[n|gle|n]|n|e (a0l et Y AT I O R 7 . L e A L R P A T
1 L1 1 5 1 H 1 ¥ 1 5 dH

ﬂEEE5_.|_.__.hﬁx_u._n___=.n,_4ﬁﬂ_=uu_auu..w__ﬂm__._wua

LLUYHD  NOISNIWIO INILNNOW,,

& —
E
[
|
ELy PP ki = d
imy
e
¥ A | spipapemon
— pemEaILE mucHEE -
" * | e E.ELIEH@.
L]
__... ..-.......
b .

https://www.boat-manuals.com/scott-atwater/




p——

sl _ iy uqﬂ 1 =
L b Tm—
N 5 -
I ==

e

INGUFFIGEERT A&MOLE, 30%W DN0d

weight must be shified aft. As weight distriby-
tion is an individuol problem you must experi-
meni with eoch rig to delermine correct weight
distribution.

Matar = Ones i1 bos been determined thot the beat
is in good coendition the next step is o insioll the
motar, Fellowing is g list of foctors that will offect
the cveroll performance of ithe boat ond molor com-
binatian, We recommend that =och of these foctars

be thorowghly checked when installing the custom-
l.'rIS mmiar, =

1. Trongom Height = Scott motors ore designed
ta operale on 15" o0 20" transoms, This dis-
tonce is token os the vertical distonce fram the
top of the transam to the bottar, or kesl of the
beat, Generclly best parformance will bes ob-
tainad when the propeller operates as shallow
os Pﬂiirhh? writhout cavitating. Covitatian s
couasd by cparaling the engine at too shollew
o depih and results in the propeller running wild
in o pocket of air, Turbulen! woter coused by o
square end keel moy alsa couse covitation and
shouvid be token nlo consideration when meunt-
ing the engine.

Mouint-
on poge 4 of this sechiam

When installing the engine consult the *
irg Dimension Chart'”

In order to whiain the correct operoting depth,
plece the mster on the fransom and detersine
whather the fronsem is tooc high or too low, I1f
the ironsom is tas low shim the angine up using
shims o

178" or 14"

"rew" aficks. Thess

"rew'' glicks ore nserted baiween the trapsam

top aond the best brackets wntil the mater will
covitole ‘in o turm When you reach rhe paing
where the motor will covitole excessively, then

ramove one or twa of the "rev'™ stichs ond balt
the engine ta fhe transgm,

GORREOT anaLE,

Tor PESFORANANCE

:!..:

=
e

o

ENGESE AHOLE, TRANSOM BREGS

If the rronsom is fea high, it will hove fo be cut down
or on extension kit must be instolled on the engine 1o
secure Top perfarmance. Generally, the onfi-cavitolion
plate will be leyval or :ii;hrhr belaw the heal ar batgom
of the kool if the engine is installed correctly.

Tilt Angla = Whan sperating the beat, the angine
must be wertical te the weier surfoce If bast
performonce is 1o be obtaiped. IF the lower wnit
is tilted toe for away from the tronsem the bow
of the bost will ride tes high, IF the lawer unit
is tilted too clese to the transom the bow will
plow or dig into the water. Changes in the baat
leod moy require @ changs in the tily ongle.

Propeller Selection — Aler the boet condition
and the installotien of the motor has been pro-

perly occomplished, the last step in setting up
the customer's engine fer top performance s
propeller selectian,

All Scott matars are designed #8 turn out their
roted horsepower a1 a specifisd BPM (Revaolu
tions Par Minute] of the matsr, Az thers are
notwally slight variotions In engines of the
some horsepower a full thrattls operating range
is also given, |n order to obtoin tep full throile
performance from the engine, it must turn within
its recommended operating range. Whan propping
an engine consult the serial plote to determine
at what BPM it should operate,

To correctly prap 8 customer's éngine i1 is
necessary to have o selection of prepellers 1o
try out on the engine ond & tachomster with
which 1o check the RPK,

Fropellers are classified accerding to diamater,
pitch, ond blode ares, The diometer is twice the
distonce Trom the tip of the blade to the center
af the hub. Pitch is the theoretical distance the
propel ler would move if it wers turned cne reve-
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lution In a solid withaut slippags, Far axample,
a 10" x 13" progeller would hove a 10" diomater
end a 13" piich, thersfare it would move farwared
13" if it made one complete eavolution in a salid
without slippage. Blade crea is simply the
number of blades that the propeller has, such as
& twa hlade, throa blade, etc,

Bearing in mind that the engine must tum at
its recommended RPM if it is ro perform prop-
erly, opply this general rule when determining
the propeller reguirements of the costomer’s
rig. For larger boats or increased loods, use a
propaller of less pitch ond greater blode ares
such as o three or faur blade. For lightar boats
ar “ghiur loads, vae a propeller of mare pitch
ond less blode ares. In all fases the propeller
smlected must be tested on the maotor ond must
allow the engine fa turn of its recommended
RPM at full thrattle, Increosing the piveh of the
propaller will decrease tha RPM =f the engine.

Dacreazing the pitch will increass the engine
RPM,

10 HOUR CHECK-UPS

A 10 Howr check-up provides on excellent opporrunity
for you to check on the performonce thal your cus-
tomer is raceiving from his new motor, During these
check-ups yau will be able fo corract any minar
difficulties which eceuid, IT lafi uncorracted, result
in exlensive worranty repair,

Althaugh these check-ups require onlyo small omownt
of time to perform, they will greatly increase the
custemer's satisfoction with the pr-udu;h Alsa the
custames will gain confidence in your ohility as o
dealer and will become one of the best odvertises
mants that you con hove,

Fallowing is o list of things that should be covered
during the 10 haur check-up, We also recommend that
on cn=the-water check be made on the customer's rig
undar metual sperating conditions [larcs motors
onlyl: Buring this check-up =uch things as tilt angle,
fransem height, beat condition, and propeller salec-
fion should be mxomined,

10 Hows Check

I. Ask the customer for commants an pacformance
&l the motor,

2. With motar on iha banvech, follow any lead given
by the customer and use the lollowing check
list:

a, Check elactric or monuol storter = odjust
and lubricote,

b, Clzon and adjust breakar painis,

£, ':hzia_'t all mogneto parts connections,

d. Distributor ports connections.

&, Cleon and gap spark plugs.

f. Clean and chechk fuel pump Filter screen,

g- Check gynchronous conteal ond m‘lills! if
necessary.,

k. Check shift — adjust f necessary.
i. Check reverse lock - adjust if neces B0y,
= Check level of lower unit GEar |wbricant,

J. With the engine in tha t=st tonk lallow any lend

given by fhe cusiomer ond wse the following
_|:|1.-r_|-: liag:

i, Check corburatar — elean and ud|u|r ik
NECas $ary.

b, Chec¥ all pressura and fusl lines.
c. Check ofl gu:l:m.-. for loaks.

d. Check For maximum ond minimum RPM {With
test whaal and 141::I1.nn1;|er':l.

MODEL TEST PROP MAXIMUM RFM MIMIMLIM FPM
34 H.P. Stack prop a300 40
7.5 H.P. To be made availahle - -
13 H.P. Ta be mode avoilakle - -
ad HLP 135-9837 5200 00
40 H.P. 136-9887 5200 550
&0 H.P. J32-5887 S000 0

NOTE; Theas readings are overage for o new engine.  As the engine scouires running fime there should be an in-
erease in the moximum reading and o decresse in the minimum reading.

There will be deviation of up to 50 RPM between engines af idle settings. At wide open threttle o metor should
came within 100 RPM of the maximum RPM listed or should be above this reading.
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e, Chech For vnusual nojses in eoch Qear,

4. With engine again on bench, check these gd-
ditionol itens:

o, Check and tighten all fuls, bolts, ate.
b, Clean and Hyhten all slactrical connections,
c. Adjust control tensions to sulf customar,

d, Clean motas finish,

. Test run and adivst moter en baai (I large
hiersepower motor ),

MOTOR TUME-UP AHD OVERHAUL

Tourservics department will be called VPO MUmMereys
times 1o perform tunc-ups or overhauls on customer's
moters, Fallowing are the poines penerally covered
in fhese operoficns. -

Tune-Up — A tume-up i vavally performed en an e
gine fhat is in loirly good condifien. Ganerally, i
invalves chocking the varfous exierier englmee com-
ponents, odjustments, lubricotion points, and ana-
ly=zing the melor cperation. The steps listed wnder
the 10 hewr check-up con be vsed os o guide when
performing a tune-up, [see poge & of this section],

Overhoul — Ovarhauling the mater or any ol its cojm-
penents mvolves conmpleia tear-down, parts inspec.
tion, md repair o replocement of any parts that arg
worn or damaged, Detoiled information on sverhayling
ony of te 1960 medels con be found in seciions Iy
thr cagh | ¥ of this mmanasal,

When overhouling o motar, koap smoll parfs in sepo-
rofe contoiners such os paper cups, so that they mra
fol logi or mixed with other parte,

When overhowling the motar lirst seporate moin as.
sembliss then proceed to overhoul sach casembly,
te sure to clean ond insgect all parts replacing
these that sre worn, Alwoye use new gozhels when
gssambling o matar,

REFINISHING THE MOTOR

Une thing that will graatly enhange the appearonc e
of tha motor ag well as contribute faward CLUEIOmE
satisfaction is the touch-up or refin shing of painfed
surfoces on the molor, after i lias been avarhowled,

Te refinish owlbosrd motars properly, o Eproy gun,
small comprasser, osscetment of painis Lmir deyl,
thinners, wet-dry sand paper, buifing wheel, and de-
cals ore oll necessory if o really goed |ob of re-
finishing is ta be obtoined,

Te Rofinish a Matos

1. Eamave nllulddutals,graasu,nnddi|!.TI1-arn-ij1-
ly sand the motar to remeve |ooge paint and
provide o smaoth swiaze,

2, Losquer should be thinned ta congfatency of
thin milk before painting.

3. Paint engine ofter it is assembled with the ax-
caption of the shroud, this con ba painted
separataly,

4. Sproy, using short stokes: nover hold the aun
in one spat.

3. Whan installing new decels thersughly clean the
surlace before opplying the decal.

&, Apply a thin layer of maunting medium, wet the
decal ond slide it off the paper bocking to ite
carrect logation an the mater,

7. Smooth out wrinkles in the decel and blot ex-
cess water with a clegon damp rog,

Touching up the Moter

Use sondpoper 1o smooth the orea that is 1o be

touched wp. Thoroughly cleon the port o be paint-
g

4

e

T —

with o cleaning solvent,  Seabt-Atwaier Engine
Cleanar is an excellent solvent for this purpose.
Hondy, pressured cans of point are eveilable te
match all 1960 colors as wall ag Prior madel angines.

https://www.boat-manuals.com/scott-atwater/



Tha following chart lists the part number for paints
that are used on the 1940 lina of Scott motors, Tha
handy pressurized touch up cons ore evailoble from
your distributor ar parts [obher under the part number

Hsted, Bulk quantitiss can be ebtained from i e
focol Cupont Duca point dealer in quart, gallon, and
E mallan quonfities,

MODEL COLOR SCOTT TOUCH-UP HUMBER DUPONT DUCO BULE MO.
25,40, & &0 Woke White FRLIA Duwca 2214
Coribbean Yellaw el R FAF
Tropic Blua IO 2440
Flae: Rad 0292010 XasH
Rayal Scoti Impericl Fearl F23.5201 - 26aEL
12H.P. Wake White F20.9307 2214
Fleat Red R09.0201 AV3EH
7.5 & 14 Wake #White F20-5201 2214

_  ———

TRADE-IN MOTORS

Undoubredly, during the course of your business, yeu
will hove occasion to deal with used or trode-in
mators. The problem that yau will encounter iz how

to accurately judge what you should allow for these
molors.

There are o number of aids which will assist yau In
asfablishing fair trading velues. Among these ‘ore
publicotions such os "'Outbaard Decler Trade-ia
Guide" published by Ouidoors, Ine.. 103 Guitar
Bldg., Celumbia, Missourl and '‘Shelers Cutbeard
Prica Pilet™, publizhed 1‘.‘-7- tha Sheler P'Lll.'lliﬂl'li.m;
Cempany, Ine,, 133 E. Mishawoko Avenve, Mishawaka,
Indiana. Consideration should be given to the con-
ditian of the meter, demand far secand hand motars,
possibilities of resole, ec.

There are o number of things that you should laok
far whan determining the value of o used mator. Fol-
lowing is o check |ist that will eid you in evaluating
the condition of o mator,

1. General oppeorance. Condition of painted sir-
taces, how much work will be required to re-
Fimish i1.

2. Will the engine opercta? Will it run smoothly
af idle ond at full speed? Check the accelero-
tion and water pump discharge.

d. Magnefo or ignition = ls there o hot spark?
Check spark plegs and wiring.

4. Fuel System — Check eorburetor linkage For
sxcessiva wear. [s the fuel tank dirty ar rusiy?
Does the feel pump cpovate satisfactarily?

5. Rings and cylinders — Chack cylindar |lead
pressure,

6. Bearings = Rock the flywheel to chack for ex-
cesslve bearing ploy, Lift lightly' en the fiy-
wheel 1o check for excessive cronkshoft end.
ploy.

T. Lewer Unit = Check end play and gear lash on
PPGPEHET shoft, Chech for senl leaks in lowear
unif.

8. Gensrol Inspsction — Inspect for cracks in ol
costings, Including the boot bracket, Check all
linkages and cannecticns;

If the moter sequires only minor week o moke it
salable, (hen the full trode-in allowones should ba
given. |f, hewever, the mater is in poor candition,
the trade-in allowance should be reduced cecord-
ingly,

Ttode-in moters may be disposed of |n nuomerows
woys; amang thess ore direct sales, storewide sales,
rentals of volume sole 1o resorl owners. G-EHHI:":.I.
if the moter has been put in goad operating condition
and is seld ot o reosonoble prefit, it is wise o give
o guorontes agains? mechanical defeet for o peried
of fream 30 to 20 days.

ODUTBOARD REMTAL

Rental of owtboard molors provides not only addi-
tianol Income; it increases store troffic and brings
g progpective customer inte your ploce of business,
In many instonces the custemer wha rents a mater
and reacaives ac-ri:Fvu'i:rm':,- gervice will wanf e -
chase o new motar or the mater which he hos rented.

Alwoys use new or demanstratar models os rental
units, since yar can be certein their performance
will zotisfy the customer ond require a minimum
damaunt of mainfenance.

Ganerally the size of the metors that you hove avall-
able for rental will depend wpon the area that you
ate locoted, In Ffishing oreas the bulk of your rental
mators should be of smaller size, for instance 3.4,

7.3 or 12 H.P. models.

In some arecs where water skiing is the spart, you
should stack 25 40, or A0 H.P. madels. Whotever
tize of motors you stock for rantel, they should be
in goad ogarating condition.
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The charges for rental motars will depend upen local
competitien, hewsver the Fn“nwirlg chart can be wged
as 8 guide ta adtoblishing rates.

MODEL RATE PER DAY RATE PER WEEK
3.6 H.P. § 300 $17.50
T.5H.P. 450 25.00
13-12 H.P. 7.50 30.00
25 H.P, 8.00 2300
40-60 H.P. 11.50 S0000

In many eases the dealer moy wish to provide ""Ready
Mix"™ fuel. This will cssure him thot the metar will
be operated with the correst fuel mixture thereby
eutting down on the maintenance required. fe keap
the moior in g:md candition,

Generally it is 0 gead idea to provide the customar
with a typewritten set of instructions an hew 1o
operate the molor, Alsc it is wise to include o sed
el salety rules along with these instructians.

FACTORY SERYICE SCHOOL

At each session of the Sconl Sarvice Sehasl, persons
representing deolers from all parts of the Unired
Stotes and Conado atiead a § day zervice Irpining
cawae. The pwpese of the sehaal {5 fo sducaie
deolers on how to service Seatt motars, with spocind
smphasis oo the lafest, most modern sRrvieing math-

eds and techniquas, Dealers offending the school
ogrea unonimously that os a result of their wesk sf
service training at the factory, they ore oble to
offer their customers better, mare effician sarviog)
tHeat they ore oble o do o betiar s=lling jab by using
the kasic praduci knowledoe gained ot ihe schanl;
aad that both of these things contribuie greaily fo
increasing dheir moter soles,

Eoch service seheol closs lasts 5 doys and every
aurth closs is o speciol refresher coursa far demlers
the have ottended servics scheal in previous years.
The time spent in the sehesl is sgually divided be-
tween cleparaam ond :!.|1n:||:| which makes 1 possible
e apply in o procticel way what hos been learned.

All teals, equipmenl ond reference material neces-
sary are supplied by Scobt, Cherts, slides and cus-
oway models ore used for inatruetion in addition fo
thie Service Manual, A complete set of tesls is mods
availoble ta soch mon during his stay 1o acqudaing
himwith the best methods of repairing engines, Each
closs bs purpesely limited in size to glive Insfructioes
maximum time for individual [nsfructice. Affer sug-
cessfully completing the weeks service frainlng,
every serviceman |s given o Foctory Approved Sere
vice Certificots, showing thal he has satlsfoctorily
coipletad The COuUrse,

The Seatt Service School 1a free to oll Seoit doolers
and distributor personnel, The only eost to those
persens altending the scheal is for frovel to and
frem  Minneopalis and For hatel accommedations
(which will ke secured by Sesit for you af o reducad
rafte} while ai school,

We supgest that you aftend the Scott Sarvics School
during the nuxt session, Eoch year you will recsive
o registration card fo ba filled sut and returted io
Seolt which will be your registration far the weak
you choose ta attend, Be sure to mail YOUr fagise
tration cord in early ond ot least a menth bofore fle
waek you choose fo ottend, SERVICE BUILDS
SALES, and we are certein that attending the Scott
dervice School will help you ottoin extro soles and
extra profits. Make your ploans to gttend NOW!

Jak ;!;.‘:'HF_*_J_ dor .
-I:.:'I.:E_E_;J | x :T.: |_, |-:' L
E:-:._: { 17
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FUEL MIXTURE AND LUBRICATION

All eutboard metors require lubrication to prevest
wear in their moving ports. In & two cycie engine
the gascline and oil are mixed together to provide
fual and lubricotion fer the powerhead, Core should
be faken to use only Marine White gasaline or in the
event Tl?ur marine white gazaline is rat availgble
ueEe anly a good grode automative "regular™ gosa-
line. Do not use “stove white'' gos or Eihyl,

As the cil |s mixed dirsctly with the gosaline it i=
nacessary to use an oil that will not farm harmful
depasits or couse spork plug fouling. Seatt outhoard
matar ail hos been developed to give the wimost in
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motor protection withowt forming deposits or cousing
spark plug fouling. It is o stroight run mineral oil
with o napthenic bose. It contains no harmiul oddi-
fives and it mixes readily with gasaline. In an emer-
geancy, whare Scott sutbeard moter oil i=s not availa-
ble substitute the highest grade, non-detergent, 5.4, F,
10 engine oil. Do net use oil with oddifives.

Following is a chari shewing the Fuel mistures for
all 1980 metors, When mizing fuel, miz curdoors ar
in a well ventiloted area. Kesp tank awoy frem any
flame. Pour in part of the gascline, then add the oil,
and the rest of the gosaline. Shoke wigorously te
insure proper mixing of the gasoline and all.

MODEL BREAK M MIXTURE NORMAL OPERATING MIXTURE
3.6 H.P, 34 pint oil per gallen gaszaline 3/8 pint il per gallon goscline
fi5H.P. 1:2 pint eil pes gallon gasaline 38 pint cil per gollen gosoline
r_g‘ H.P. 1/2 pimt uilpgﬁnllnnmllne A8 pint oil pergﬂ“m_gumli.nn

| 25 H.P, 1:2 pint oil per gallon gasaline 378 pint oil per gallon Husnlinu-
40 H.P. 172 pint oil por gallon gasaline | 378 pint pil par gallon gasaline
&0 H.P. 142 pint il pas -e_'|-u||i|:|r| gasaine /B pint oil per gallon gasaline

SPARK PLUGS

The spark plueg is one of the most imppriant parts
of any outboard metor electrical aystem. |F the spork
plugs are not perfarming properly, moter perfermance

CALUSE

|. Using goselines or alls whase additives will leave harmiul deposzits

2, Dperoting the metar with too rich o carburetor suiting

3. Using a plug of the wreng heat ronge

d, Crocked or l.'."l[l}p-:d plug inisul otor

3. Using an improper fuel mixture

&, Operoting tha engine with spork plug imgroperly gapped

In sl coses the preceding condifions will serigus|y
offect the sngine performonce. I, wpan inspection,
any cf these conditions exist, they should be cor-
rected immediately,

To elean the spark plugs disconnect the lead wires
and remave the |:|||.|-gs uli:lg o wrench., Hever use o
pliers 1o remove the spark plugs. Serape oway any
oxide or corben deposits thot moy have formed, with
a shorp pen knife or o stiff bristled brush. After the
deposits have been scraped away Blow the plug clean

0

will be seriously offected. Listed below are som
of the couses and cures of pear spark plug perform.
ancs.

CURE
Change brond of gascline or oil

Readjust carbursior o correct

4

Feplace with plug recommended by
factary

Reploce with new plug

Cheek fuel mixtuie recammeandofions
and methods of miking fwel

Remowve, cleon, and regop with fesler
getge fa recommended sefting

using compressed air. Coution: newer sond blast
l'p-u-'rk PEugi as this may coudie o :hung: in the pluqa
heot rangs due to the remeval af ks insulofign,

When cleaning ar replacing plugs periadically make
a visuol, heat ronge check of the insulotar; The in-
solater should be o light chocolote caler. If tha in
sulatar oppears light fen or white, the =park plu
being wi=d iz foo het, IF ihe (psulator is dark ond ™
preasy the spork plug is tes cold ond should be
:hnngld for efficient operatien,
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The spork plugs hove been praperly gapped ot the
factory; however, after continued use they will re-
quire resetting, Check the gop with tha proper sl
[eeler gougs, The gauge should slide snugly between
the two paints. If on adjustment is required bend the
outer or side electrode to ebtain the pfoper gop.
When installing new plugs always check the .

The lollowing chart liste the corract plug and gap
I-aT all ]l;lslﬁ mofars,

MODEL SPARK PLUG GAP
3.6 H.P, H10J &r HIOUM O35
T5H.E, HI10J or H10JM L35
12 H.P. &1 er FAJM 035
5 H.P. Jé&d or J6 M 035
40 H.F, JE] mr I - J35
60 H.F. J&d ar M6 S35

IHAULATOR ———

g o GEMTER
TRODE
e Ty ELEG
ELECT NMGE
=

STORAGE BATTERY

The electric storting motars orp designed to operate
off o 12 volt sutamotive of marine bype battery with
a minimem of 11 plates per cell and roting &f &0
ompare - hours ar higher, When installing the eus-
tanssr's |:I-|'|-H|=r:.r, ba sure that the recommehded Iy pe
battary is wsed, and make sure i1 is ancharad gacuraly
to praveant spilloge. The bottery should ke wall

ventlloted mnd occassible for checking the wotar
level,

Fellowing ore o number of measures Hios shoyld be
iniliotad 1o proparly maintaln the battary:
. Clean the botrery fermingls using o solution of
baking sedo ond wotsr. Tightan the ferminals
securely and opply o mineral base fgreass 19 pre-
vanl corrog o,

2, Be sire to mgintain the manufaciurer's racam.
mended woter leval, Llos only distilled or de-
minerolized wafer whea filling the batrery,

Botteries In storoge shisuld be ehecked snd re-
charged ol least every 60 doys. Use a hydro-
maler to check the battery electralyte. & Fully
charged battery will give o hydrometar raading
of 1.270, A fully discharged battery will give o
teading of opproximotely 1,040,

Lising the open eircult voltmeter check aoch of
the cells that compeisa the battery. |IF a varintion
of more than .05 valts exists betwaan cells, the
battery should be replaced.

Da not ollow botieries 12 stand discharged for
ory periad of time: chorgs the battery os sogn
as passible ofter it has baan dizcharged.

Wheninstalling the batlery cables from the mator
be sure to connect the red pasitive coble te the
positive {+] termingl of the battery, Attach the
bleck eoble to the negative (=) terminal of the
batlery. |f the cobles are reversed, the rectifier
will burn up.
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OPERATING PRINCIPLES

All of the varisus harsepowsr angines hove o great
deal in common, Since they ere oll 1we cyvcls engines
they oll operote & grest deal alike.

We feel that in order jo provide sffsctive service thie
dealer must understand the fundomental eperoiion of
each of the major comporients on the engine, As we
have previously stoted thot ol | of the enginés operate
in much the same manner, we will, in the fallowing
poges, briefly describe what actuolly tokes place
during engine speration. Spaciic information on the
disassembly, inmintenonce, and repair of the vorious
engines can by found in the respestive motor sections
of this menwal, The following information, which is
peteral in notues, will point out nn1':|.- hew the warious
coinponents, systems, ete,, work together to moke (he
two cycle enging operote.

RECOIL STARTERS

The recoil starter ysed oo oll models iz simi lar,
with the exceation thoi the powls on the 35, 40, and
a0 H.P. models are pinned in position.

Consult the Trouble Shooting Chort on poge 123 ta
determine the couse of anmy dilficulty that rr.Ighl ae-
gur.

Disassembly (See Figure 1,)

1. Knot the siarter cord ta prevent the puilml,.- fram
vnwinding, then remove the cord refoiner [A)
fram the starter cord knab (B) by prying with a
serewdr jvar,

2. Remove the knot in the cord [T, then allow the
pl.r"!'y I:T]:I 1a onwind |;|r:w|}l.

3. Remave the friction spring (E) with the oid of
a Truare pliers, Mote: When doing this opergs
tion hold the starter with the pulley oway from
yeu ta avold injury if the pulley sheuld spring
out of the hnualnu:.

4. Remave the thrust washer (GY ond the wave
washer (F},

3. Carefully saparate the pulley from the top hous-
ing (H), baing coraful that the receil spring (1)
remains in ploce.

b, I the receil spring must be remeved, use o vise
pliers to prevent it from wnwinding during
remaval,

7. Unwgap the starter rops fram the pulley, being
careful ta abaerve the methed by which it is at-
tnched ba the pulles and the direction that i i=
wound in the pulley.,

B, The powls (1) an the lorger horsepower models
are keld in p|t:l|.'¢ b'p' fha puwl pins I:F::I. Remave
the pins by driving them out with & punch, On
the smaller motors the pewls: can be remaved
as fhe friction spring is remaved.

Assembly

To oszemble the mongsl starter reverse the pro-

cadure |fsted under Disassembly. Be sure to chack
the fallowing paints:

1. Be sure the eye in the receil Bpring is seoied
aver the pin in the starter heusing.

2. Wind the rope onto the pulley in o counterclock-
wise direction, when looking ot the pawl =ide
af the pullay, i

1 Place the pulley in tha starier hnu:ing: mnh:'ng
sure the inside end of the recoil spring locates
en the pin or hook an the pulley hub,

4, Wind the |:|1-I”ﬂ]-' one full tum counterclockwise,
when locking ot the pulley from the powl side,

then threed the rops through the housing and
knot it

5. When replacing the cord retainer ses figure 2.

-
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FUEL SYSTEM

All of the werious modals, with the exceptlen of
the 3.6 H.P. model, have basicolly similor fuel

systems. The componants that make up the fusl
system arm tha:

I, Remote Fusl T ok

& Fuel Pump ’
3. Corburetor
4. Menifold

5 Reed Yolves

The 36 H.P. model has all of these companents,
with the exception of the remote tank and the fuel
pump. This model utilizes o grevity fuel flow ta the
corburetor frem a tonk mounted on the angine.

The fallewing information will point aut how the fusl
sysiem gperotes.

Fuel Tonk — Remote

The fual tank s of the hen-pressurized lype, ond |
requires o fuel pump to pump fuel 12 the carburedcr.

Attochad te the tonk iz tha fuel |inm and the primer
biuslh,

&g fuel iz drown from the tank air must be allewed 1o
enter, otharwise a vecoum would be crested as the

fusl leval in the fank drops. For this purpaze, the
tank is vented,

Un the 40 and 60 H.F. models the fuel line dis:
comnects at the tank end the air vent is located of
the tenk fitting. As the fuel line is connected 1o
the tonk o spring leoded plunger is depressed and the
tank is outomatically vanted. Disconnecting the fuel
line will allew the plunger ta pop out, thereby clos-
ing the vent. On the other medels the vent |5 Llinply
a screw located on the fill cap. When the angine is
fo be storfed, this screw must be opened te allow air
ta enter the ok,

14

Fuoel Tonk Molntenoncs

All fuel ranks should be pericdically drained and
Hushed clean vaing a fresh fusl mixture. |F rost o
warnish hos formed on the tonk interior, drain the
tonk and fill it with a pen-flommabia salvent. Ploce
a hendful of bross or aluminum nist & and balts in tha
tank. Shoke vigersusly, then drain ond flush the pank
with o fresh fuel mixture. |1 the rank should be
damaged so thot it is lesking, it con in mony coses,
be repoired by soldering the domaged areo.

CAUTION! Before attempiing to solder o domaged
tank, oll traces of fuel and wapor mwst be removed.
To do this, drain the tank ond §ill it with woter, Ra-
peat this sewaral fimesz wntil fau are sure that all
vapers have been disploced from the tark. Using o
newtrolizer, such o8 corbon retrochlorids, to minimizs
fire horords is alse o good idea.  After you ore ob
solutely sure all fuel and vapors have bean removed,
solder the domaged ores by Fawing selder into the
uFFEi;I!ed areda,

FUEL PUMP

Tha Fuel pump draws fuel from the remcie fonk ond
pumps il on to the coburetor. On oll models the
basio components are the pump body, digphragm,
check valves, fuel, end pressure lines Basically,
all of the fuel pumps operate i the follow | ng monner.
den llluatration.

4.

T. The primer bulb drows fusl frem the tank ond
moves il wp fa the fuel pump and corburetor in
preparation fer starting.

2. The waguum and pressure creoted by rthe piston
moving in the cylinder is transferred fo the pump
by the pressure line. This couses the diaphragm
in the pump te move up ond down drowing Fuel
inte fhe pump eond then pumplng it into the cor-
buretar, or in the case of a two stoge pump, Inte
the next stage, then ino the carbureior.

3. As the fuel pump is o vaguum type, there must be
na air lasks, stherwise the system will not fne-
tiom.
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d. Check valves permit the fiel 10 flow only toward
the carbuislar,

Frliossl Lmin

Fer specific repoir information on mach fusl pUmg,
coensull the oppropriate mator secélon.

CARBURETORS

Tha corburelor acts like o mixing chombes ta eem-
bine the correc! proportions of fuel ond cir to provide
o gombustible mixture fee the cylinders, Fuel js
pumpesd into the cosburetor bowl by the fuel pump:
the omount of fuel which enters the bowl iz reguleted
by a flool, which activates on inlet valve. As the
float resches o prodetermined level the volve will
elote. As the corbiretor drows fusl from the bowl,
he flood will drop until the inlet volve Again openg,
llowing more fusl to enter the bowl. The 7.5 H.P.
mode| uses o diophrogm in place of the Flaat: how-
evaer, it operates in much the some way. Fuel| enter.
ing the comurater body will ferca the diophragm aut-
ward until the inlet valve is closed. As fuel is drawn
by the carburetor, the diophtegm will mave inward
until the inlet valve is agoin epaned,

As the piston moves toword the spark plug, oir is
drawn througl the corburetor and inte the erankcasa.
In order o draw fuel from the bewl and mix il with
this incoming oir, a fesiriclion called a wentuel has
bean bullt into the carburetor air born.  This resfile-
tian is simply o reduction in the infernol diameter of
the @ir horn. As oir (s drown indo tha edrbiuretar, the
venturi couses the oir fo increose in velocity, The
resulting increase in oir velocity couses o difference

OLE ADLETMENT

N oW A G
SFRID cimcary

in air presswre batween the bow!l ond the sl horn,
Due to this difference in air pressore fusl f3 drown
frem the bowl ond is forced Inte the air streom where
it is ofomized with the incoming air.

Dwing idle operation the theatile walve is closed;
consequently, the oir rushing throvgh the holes in
the throtile valve will drow Fuel through the idle cut-
let which s lecoted betwesn the valve cad the man) -
feld, As the throttle is opwned o greater quantity of
air will pasz through- the earburetor ond o greater
quantity of fuel will be drown frem the bowl until of
high spmed Toel will enter the oir horn from both the
high speed jet ond the idle cutlst,

Ta inswe that the correct propoetion of fuel is fed
into the air horn, the idle and high speed systems
have adjustment screws which will regulote the
amaunt of fuel that con enter the air bern. The idle
sdjustment must be mode with the engine idling in
gear and the high speed odjustments muat be made
with the engine ot full threttle 1o fnsure aceuracy of
the odjustments. Once the idle ond high spesd od.
justments have been mode thé engine will receive the
correct omount of fesl ot oll speads,

The 40 and 40 H.P. corburetors have the cativenticngl
idle seraw odjustment; however, the high spesd ad-

e

jusiment screw has been reploced with a fixed jat
and a steppsd melering rod,  This arrangesant al-
lows closer contrel of fuel of both high spesd and
intermedicte engine speeds. The metering rod is
spring looded ogoinst o cam which |5 aached 1o the
thredrle shafi. As the throtils |z cpenad, the meler-
ing rod will move upward, ollowing more fuel to anter
the air hern. For specifie infarmation an adjusting
the throtile com see the &0 and 60 H.P. metor
sections.

MANIFOLD: AND REEDS

Mfrer 'H'I-h fl..lll is mized with o i the carbireior it
passes inte the monifold, which equally distributes
the fuel to ithe cylindsrs

Az the pigion meves lgward the spark plug o partial
vacuwmn is creofed im ihe crinkcase. Fuasl g then
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drawn from the manifold, threugh the reed valves ond
into the cronkcase. As the piston beging e meve
toword the crankeess o bock pressure i3 creofsd

which closes the reed valves, thareby preventing
fua| from being foreed back inte the monilold. The
fual, having ne cther ploce to go, will then meve
through the intcke passage ond Inte the cylinder
thraugh' the intake port, The some process is re-
peated o8 the piston ence ocgoin moves foward the
cylinder on its compression sircke,

ELECTRICAL S5SYSTEMS

We hove exploined how fuel iz trengferred Fram the
fusl tank to the combustion chember. Yhen the fuel
hos entersd the combustion chomber ond hos besn
compressed by the piston we must then previde o
means whereby the fuel micture will be ignited. This
is occomplished by a part of the slectrical system
colled the ignition system,

Thers are twe types of ignition systems ysed on the
1960 models. These are the mogneto ond battary
Ignitlan systams. All of tha meanoal stariing models
have the magneto ignition whereas the slectric star-
ing medels have o bottery type Ignitien. Fellawing
i o description of how eoch of these systems
operote,

1]

MAGHETOD IGHITION

In the mogneto fgnition aysiem, mognelism is used
te generate the valioge required 6 couss fhe spork
which will ignite the fuel mixuwe,

Magretism ond slectricity ere clesely related, An,
time eleciricity flows through a wire we sof up o
magnetic field oround thet wire. | this mognelic
field is disturbed by increasing or decreosing the
strangth of the field or if we change the direction ol
the mognetiz field, we create on aleciric valinge in
any nearby conductar,

When a piece of iron or ene of its allays is charged
with electricity, in ordar 10 form o parmanant nidg-
nel, certoin chonges toke gloce within the metal thai
couse the magnas fo hove twe distinet ands, which
are called peles, These poles are called the south
and the north poles of the magaet. Tha direction in
which the magnetic field will flew iz from the narth
pale ta the sawh pola.

An the magnetic field will readily flow theough iron,
o lominated iron core i8 used to provide o contralled
pothwoy threugh which the magnetic leld com flow.
The magneis are placed in fhe ":,-'whi;:el 50 that g~
posife poles will olwoys line up of the ends of the
core, and so thot the north pale will olternataly ling
wp 9t eoch end as The flywhesl rotores, This causes
the magnetic field te change direction oz soch suc-
ceeding sel of magnets line vp with the core.

The ignitian coil is mourted lo the core. The coil
has o primary winding which consisis of s.number of
turng of heavy wire ond o secondory winding which
censists of o greoter number of furns of Finer wira.
The primary is grounded ot one end and is attached
te the bepoker points and condensars ot the othar.
The secandory is alao grounded at one end ond is
otfached directly to the spark plug of the aihes.

Whan the magnets are lined uvp with the cors, ihe
magretic field will Flow through the cors from the
north pole ra tha south pale. See figure 9. A
the FHywheel continues to revolve, the srrength of
the magnetic qu_ld will drep slightly; ihis in fum
crenles a primory valtoge. As the next set of mognets
line up with the cors, the waltage in the primary swts
up its own mognatic field which resisis the chonge
in mognetic flow thraugh the core.  See figura 10,

mrdmbas § o Rl s e
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The poinis will then open and the current will ceass
to flow thraugh the primory winding; this results in o
surge of mognetism through the zece which nduces
o woltage in the secondery of sufficient sirength te
hrid‘rgu the gap at the apur!'-e p}-ug. Seem F'l-;lurlr 1.

During the interval when the poinfs open, the eon-
deniser octe ac o reservalr fer current which weuld
otherwise fend fo orc ocrcas the points. Ones the
points ore opaned, the cutrent in the candensar will
be discherged back through the primory which eon-
tributes toward the chonge in the magnetiz fiald,

BATTERY IGHITION

The battery ignition system differs from the magneto
ignitics system in that a battery pravides the elec-
tricity to fire the plugs. Te oequaint vou with how
tha batiery ignition svalem operofes we will Follow
the circuit from beginning te end, explaining what
takes place in eoeh component. The Inersment

drowings in this manual wiil oid you In trecing the
circuii.

With the ignition switch in the "ON" position, cue.
rent will flaw from the batiery 1o the starter salenoid
terminal, then through the ignition swireh 1a the
bolloat, The baflast is simply o resistor whose
function is 1o supply o smocth flow of slectricity ta
the ignition coils. Alsa, it prevents ignition palnts
fram Burning when the kay iz left in aon ""ON" posi-
tion with the poinls closed and the engine nof run-
wng.-

The Ignition coil contains twe separote windings of
insuleted wire, which ore connecied in different
circuits, The primary windings conzist of a number
of twns o heovier wire ond i3 connectad o the
ballagt and the braaker points; The secondary wind-
ings consist of o great mony turns of fine wire and
is connected to ground ond te the spork plug. As
both tha spark plug ond the secondory are grounded,
0 camplete circuit {8 formed.

Tha breckar points ore octiveied by o com an the
crankshaft or distributer shaft. As the shafr rotoies
the breoker points will open and eloga in relation to
the position of the piston in the eylinder. When the

pizton reoches the top of its compression stroke, the
com will couse the breaker painis 16 open.

When the points ore closed, current will Tlow from
the ballost, through the primary windings of the
ignitien ceil, through the points, to ground, ond boek
to the battery. Az the current posses threugh the
primory, o magnetic fleld is formed oround the pri-
mary and secondsry windings, When the piston
reaches the top of its stroke the breaker points open
ond current ceases fo flow through the primary. This
causes the mognetic field 10 collopse, cutting neross
the turns of wire in the secondary, The collapse of
the magnetic field induces a high voltoge in the
secondory windings that is strong enough té jump
the gap ot tha spark plug electrodes. When the plug
fires, it ignites the compressed fual mixture in the
eylinder.

The condenser prevants the current fram areing
ocross the points o5 they ore opened, As the polnte
open the current will flew inta the condenser mamen-
tarily and then will dischorge bock through the pri.
mary theraby oiding in the ropid collopse of the
magnetic field, The 25 ond 40 H.P. eleciric siarfing
modals have twe sets of ignition esils, breaker points
and condensers, one for eoch cylinder. Each of these
greups oot independently of the other and opercte in
ihe monner just described.

The high valioge required by the spark plugs is in-
duced in the some menner for the 60 H.P. model os
Far the 25 and 40 M.P, medals. The &0 H.P. medsl
dons differ from the 25 and 40 H.P, models in that an
sutomotive distribider I8 wsed which snablez one
eoil, brecker peint, and condenser 1o provide the
firing impulse for all thees cylinders.

This diptributer runs of one half engine spsed. One
complete revolution of the engine erankshofl is equal
to o one holf revalution of tha distributor shalt, This

7
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relationship exploins the six lobe igition cam, As
tha angine crankshaft makes ane revolution, requiring
4 Firing Impulses, the distributar shaft rofates ong
halt turn. ond 3 lobes of the eam hove broben the
points the required 3 fimes. This sema ralotionship
explaing the two theaw distributer rotor, Reler ta
figure 12, With o properly timed sagine, throw A ig
In position for corrant te bridge the air nop batwesn
it and the number 1 cylinder contact post os the
points are cpaned by lobe | (4 reference number
only) of the cam, As numbar 2 labe on the com opens
the paints, throw B iz in pasitien fae corrent ta
bridge the oir gap between it ond the member 2 cyline
der contacl post. As number 3 lobe on the cam. ppans
the breaker points, threw A is in position for current
to bridge the alr gap betwaen it and numbar 3 cylinder
contoct pest, This completes one ignitien epcle, At
the moment, the points ore cpan ance more, the
erankshaft hos mode one complete revolution, ond
the disisibutor shaft hos mode half o revaolutica, The
50me saquence is repeated by the other these cam
lobes as the engine cronkshelt makes another com.
plate revelutian,

STARTER CIRCUIT

All of the various angings must ba turned ovar
initiolly before the ignition and fuel systems can be-
gin to oparafe. On the el=ctric starting medels, thy
aleciric storter motor engoges the ring gear en tha
Flywheel and turns it over until the angine fires,
Hore is how the starter circuii operates:

When the ignition key |8 turned o the "start"" pasition,
current will flow from the battery, o the ignitian awitch,
and to bath the ignitien and solsnaid berminals. From the
solensid termingl 1he electriclty will then How through wm
throttls and o shift microswirch which is placed in the cir-
tuit as a sobety measure. Both of these switches must bg
closed in order for the starfer mater fo oparate, Thay
are odjusted so that they will elose only when the
shift is in neulrol ond the thrattle is retarded fo the
start pesition. From the limit switeher corrent will
then lfow through g coil in the starter solgnoid, to
ground ead back 1e the battery. The currant po&sing
through the coil covses the cail to aet like o magnet
ond clase the gop betwesn two terminals on the
salensid, Attached to these two terminals are fhe
cabilas fram the pesltive terminal of the battery and
the coble that leads ta the storter matar, A4 soon os
these terminals are bridoed, curremd will flow o and
activale the starler motar which will turn the angine
over, When the engine starts and the kay snaps back
te the "“"OMN" position, current will mo langar flow
through the solenold cail and the circuit will be
broken between the battery ond the storter moter.

The starter solencid enchles us te owvsid running
heavy current through the ignition switch, On the 25
H.P. model the thrattile microswitch hos heen elimin-
oted and anly the shift microswiteh is used,

The service required on the electric storter motor is
the soms for ol modals. Following is detailed Infor.
metien on servicing storter motars,

18

STARTER MOTOR SERVICE
Mechenlcel Feotures

All authaord engine eronking metars consist of fwo
major svb-ossemblies, the frame and field s zembly,
and the armature and drive ossembly which olso in-
cludes the drive ond frame, The fiald cail set, with
insulated btush attoched, is held in position by the
pola shoas which are attached to the mator fiald
frome by means of the pals shoe screws. Tha in.
steloted ond greund brush holders ore riveted ia the
motor field frame, This constitutes the irome and
Field ossembly, (Fig, 13.)

by B L PR | nos o
T g g Tl LS, TR
[ 'L-ﬁ.s B o g

I)‘ L = -

F-—

l.l.hl-:-"ri'i'-_,-" [
I I -~ Y
L e wakay it o
, vas
Fy gy 13

The armature and drive nssembly congists ol ihe
armqgture, drive end frame, and the drive mechani sm.,
The 12 volt armatwe containg 10 three furn coils,
The ormoture cetls are connected o the cammilatar
gither by sclderlng or hot stoking, The armature is
supported by bronze beorings, one in the commutatar
ond frame, ane in the drive sad frame, ond ons in the
starter bragket on the &0 H.P. motor, The "“then '
bolts poss through bath the eommutator gand drive
and frames ond ore thesoded into the storter brocket
casting on the 40 and &0 H.P, motors. On the 25
f.P. motar the “thru' bolts ore sttached fo S pocers
which are then bolted to the starter bracket. -
placoment motors which ore shipped frem the facteey
without the brocket hawve o standord nut on eoch
Uthru'" balt, in order ta hold the assembly fogether,
These nufs should be removad ond the “thra®' balis
threaded inte the starter brackel whan replacing the
sfarfer on the mofor.

The commutater end and frome ol sama motors ore
dipped in sealing paint ofier azzembly ta pratecs
them from aplosh ond moisture when in cperation on
suthaard engines.

The type of drive vsad on the eronking melor Is re-
fetrad to as the Deles-Remy Inartin Type Drive. Sea
Fig. 14. The drive assembly is mounted on the arma-
ture: shoft which has external spiral splines that
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match the internal splines in the drive ossembly.
When the cranking moler is ned operating, the pirion
is in a disengoged position, As spon s the cronking
motor switeh is closnd, the armature begins to rolate,
picking up speed rapidly. Tha plnion, hewever, doss
not pick up speed instantlyand os 6 result the serew
shoft turna within the piniaa, This farces the plnion
to move laterally toward the end of the shoft snd inte
mush with the flyudieel ring gear. Ax the pinien moves
inta mesh with the ring gear 11 reaches the pinien
stop, Since 11 can fravel na further, it 1s forced to
rofate with the armoture, thus turning the fiywheel
and cranking the engine.

The field coils ore connected so that ihe input &imr.
rent flews throvsh all the fisld coils In series to g
single insulated brush, The eircult is camp leted
through the armature 1o the ground brush which is
connecled to the motor frame. (See Fig, 15.)

The shock of engagement of the pinion and Flywhes!
Fing guar is absorbed by the rubber cushion, Afier
the angine hos started, the Hywheel epins the drive
pinion more repidly thon the ormobure shaft is turne
ing, and the pinian is backed out of mesh with the
Hywheel ring gear, The drive return gpring keeps fhe
pinian from drifting into mesh with the flywheel ring
geor while the engine is tuAning ond aids in dis-
engag g tha pinden,

CRANKING MOTOR MAIMTEMANCE
Feriodic Inspeetions

The sutboord engine cronking mator is designed fa
be corrasion resistent ond requires vary litile main-
tenance, Howsver, to (nsura satisfoctory operotion,
periodic inspactions should be made to make sura
the maunting smnd wiring connections ore tight and, in
good condition, All wiring connections sheuld be
clean and fight. Thess inspactions should alzo in-
tlude the eonnactions 1o the battery and retuen cir.
cuit, as lsase or ditly connections onywhere in {he
clrevit. will couse high resisfance and reduced
eranking efficiency. I, when mownting and wiring
conpechions are kapt in good cendition, the moter
responds instanily ond cranks the engine when the
switch is ¢losed, the motar moy ke considersd o
be in satisfoctory eondition ond disossambly iz
UNNECE S4ary.

Lubrleation

The brenze bearings of the cronking motor are
grophite ond oil impregnated ond ordinarily require
no added lubricotion,

They should be lubricated anly when the metor is
discssembled for soms renson, af which bHme g few
drops of light engine oil may be ploced on each
bearing befere reas sembly, Care should be token that
no ail reoches the commutater. The spiral splined
shofl of maters with Delco-Remy drives (Fig. 6.}
shauld be dubricated pericdically with o few drops
of 30 e 1030 oil,

e
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CRANKING SYSTEM FAILURES

First of all, on inspection should be mode (os de-
scribed in Periodic Inspections) to be sure there arg
neloose or badly corraded connectians in the circuit.
H the connections and wiring are found to be in g
zatisloctary conditian, the battery should be checked
to determine its stage of chorge, If the Bottery is
charged and battery voliage is reaching the cranking
motor without any excessive logees in the wiring and
connections, the trouble can prchobly be atiributed
ta either the engine or the cranking mator ifself.
Hawever, if the bortary is charged but there is no
curtent flow 1o the motor ot all, the trouble is prob.
ably aither in the starting switch or the gforter
solencid, This con be detarmined by wiring oround
of by-possing esch switch with o heavy jemper of
some kind., Excessive friction in fhe engina from
tight bearings er pistons, er from heavy cil cbviously
mokes the engine much harder 1o erank, Howaver, if
tha englne is known te be in o normal conditian, and
the test of the eranking system is Found to ba satiz-
factery, the eranking motor should be removed far
further clrecking.

DISASSEMBLY

Normally, the cranking moter should ba disasse mbled
only so0 far a5 ig nacassary te make repair o re-
placament of the defective parts,

19
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Ta disossemble the outbaard mngine -:nuﬂhi-ng motaor,
First remove the cranking motor from the engine, then
remove the “‘theu'' Belis and the commutator and
frome. Mest, remove the sematire with the diive end
frame and tha drive agesmbiad ea i1 frasn the FFoms

and field masembly,

To disassemble the Delco-Remy driverfrom the ormo-
tufe, £lide a stanidard holtinch pipe caupling or athar
matal cylinder on fo the shalt so the snd of the
coupling of cylinder burts agalnst the -sdge of the
pinien stap cellar, then fop the end of the coupling
to drive the stop coller towards the armature and off
the snop ring. Remove the SNap rng from the groawve
in the :l'u:f'l'r than remove the -:h'i\.'l_, 5r.|:|r|ngr and Epaca
zallars in the order shown [Fli'- 15.)

SERYICING
Checking the Frems and Fisld Assambly

The frame, Field, and brush assembly con bs checked
far spen cireuil of grounded eircuit by mpons of o
t=st lamp, Ta test for open circuit on 12=volt models,
place one point of the test lomp on the terminal and
the other paint on the insulated brush. [F the rest
fama fails te |ig|'|l, on open circult is Indicated. A
grouvnded field circuvit con be locoted by plocing one
fmst point on the insulated brush or on the terminal
and the other fest point an the fromse, making cerfain
contoct s made with the matal surface. Tha test
lomp will light if the circuit is grounded, The in-
sulated brush holder should be checked with the test
lamp 1o make carfaln 18 is insuloted fram the frome.
The Brush supperts should alse be Inspectadis make
sufe fhers is ne binding onthe brushas andno broken
brush springs.

There is no ﬁnﬂl:Fﬂ!;'l‘-DT:,l' figld tast tor shorted fizld
coils; ond if this condition is suspected, the field
coil acsambly should be raplaced and tha moter ra-
teated to see if the parfarmance improves.

Disossembly of the Frame and Field

If the frame and field assemhly is found to ba de-
fective, it moy ke disossembled, if necessery, to
lozate the irouble, The First stap is fo remove Pl
pole shoe screws. This moy be occomplished by
plocing the frama in a vise (being coreful nol to
clamp ir tightly sncugh te distort the fromal, The
pele screws moy then be removed with a Phillips
scraw driver, uging an odjustohle wrench o turn the
screw driver, (Sae Flg, 14 ) Naxi, remove the termi-
nal nut and insulating washers, Then tha Fleld call
w6t ia frae 1o be removed. Disossembly is now coms
plete except for the brush heldars. |t is unrecessory
to remove the brush holders from the frome except
when defective,or whanreplecing the ground brushes,
Removal Is occomplished by curiling aff tha rlvets
whth o cald chizal or by drilling them sul. Replace-
mant brush holders ore ovailoble complate with
screw, washer, ond nui for oitaching fo the frame,
(See Fig, 17.) Brush springs ore alse available far
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replacement. To remove the brush spring from the
holder, first compress one side of the spring with o
small serew drivar untll the spring Plips owt of its
gnnf, Then fven the spring clockwise until it comes

aut of the haldee,

Replacement of Brushes

If it becomes necessary to reploce the brushes in
the eranking mator, the Frame ond fleld must be dis-
azaembled o= described in the preceding section.
Raplocemant brush sets ore ovalloble which contain
the insulated brush with a flexible lzad otiached and
ground brush holder with brush ond lead atteched,
olang with the necessory screws, washers, and nuts
far attaching ta the frama, (5ee Fig. 8.}
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To replace the insulated brush, first cut off the old
brugh lesd at the point whare it |s attached to the
fiald ceils, The mad of the coil must then ba pra-
pared faor soldering on the new brush lesd assambly,
11 is recommended that the lead be soldered to the
bock side of the ccil se that excessive solder will
rat rub the armature. The end of the coil should be
tharoughly cleaned by filing or griading afl the cld
brush leod connection. Vamish should be remeved

only os For bock ag is necessary to moke the soldar
cannEctian..

Using rosin Hux, the leads may then be saldered to
the fiald coils moking certain that they are in the
right position 1o reach the brush holders. See Fig,
19, Do not overhast the leads os iha salder will mm
on them and they will ne longer be Hlexibla,

Ta M-p-|ui.‘e grm.rrl:i brush u-q.:-m]:-i',', !:iu.l @My r]'u
old brush holder os described in the preceding sec.
tion, then attach the new assenbly to the frome with
the screw, washer, and nut Ineluded in the package.
After tightening the nut, peen the screw with g
hammar so thal the nul cannst vibrate loose dur’
aperation of the angina,

When the field coil andbrush assembly s reassambiad
in the frame, the frome ond field assembly should
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SOLDER NEW BRUSH LEAD
HERE IN FOSITION SHOWN

e

be rechecked with o test lamp te make sure that the
soldered connection is net touzhing the froms, fhus
arounding the fields,

Armature Servicing

The armature should bs checkad for opens, shorl cirs
cuits, or grounds oz wxploined in the following para-
graphs, |f the ormotues commutater ks wern, dirty,
out ol round o hes high mica, the armature chould
be put in a lathe sa the commutater cen be trmed
n. The mico should then be undercut 1737 of an
deap, ond the slots eleansd 1o ramave any trace
il or copper dust, As a fingl step in this pro-
cadire the commutelor shauld be sonded lightly with
Me, 00 sondpoper to remove any burrs laft os g re.
sult of the undercetting frocadure,

v cirewdted mrmatures sften eon be soved where
the open is obvious and repairable, The most likely
ploce for on open ta ocour is o the commutater bors
o5 o resull of pxcessivaly leng cronking perieds.

Leng cranking periods ovarheal the eranking mator
20 that the salder in the connections melts and js
threwn out, The conssquent Foor gonnections then
=ause orcing ond burning af the commutator bars gs
the cranking motor fs used. 1§ the bors are not fac
bodly burned, repair can often be tiffectad by re-
seldering the loods in the bors (using rosin flux)
and turning down the commutosar in g latha to re-
move fhe burned material. Tha mica shauld then be
undercus,

Short elrewits in the ormoture ore locoted by use of
a growler. When the armature s revalved in the
growler with o steel strig sich a5 o hocksow blade
held abews in, the blads will wibrgpa above the orea
‘e armobre eore in which the shor cireuit is

. Copper or brush dusi in the slats betwean
ammulotor bors sometimes produces shorts by

»ween bors which con be alimingied by cleaning o
tha slais,

Grounds in the ormotre con be detected by the wgs
of a test lamp and test pointg, If the lamg lights
whan ene testpoint is ploced on the commutatar with
the other point an the core o shaft, the armature 15
grounded. Grounds otten oeewr os o result of ingula-
tion foilure which is ofian browght about by awer-
heating of the cranking motor produced by mxcos-
sively long cranking perieds,

Servicing Other Parts

The diive end o commutater end frames should be
reploced if they o broken or distorted in any way,
The bronze bushing In the drive end frome may be
ressed out and replaced iF worn sacessively, but if
the eammutolsr and bearing is worn, If is nECessory
1o replace the complete commutater and frame as-
:q-mh’:r',

REASSEMBLY

To reassemble the eranking metor, slmply replace
the parts in reverse of the disassembly procedurs,
The frame ond field ossembly should be completed
first ond cheeked with o test lomp te moke sure ne
grounds or cpens hove been established in the os.
sembly procedure. 1f brush holder assemalies hove
been reploced, make cartain they are tight and will
ot vibrate loose. |t should be noted that the pale
shoes ate netehed on one end fo accomedote e
bulky conmections ot the fisld 2oils, I8 is impartoni
that the notched ends be placed ot the lead ends of
the coils so the pele shoss can be tightened up
praparly and will net drog the armafue.

When the frame ond fisld ossembly is complete, the
drive end frame and drive should be reessambled tg
the armature. IT the drive is o Deleco-Remy drive as
ghown in Figure 18, reassemble it as fallews:

. Lubricate the splined portion ef the armatyre
with 30 or 10W30 o,

2, If the rwe zpocing eollars {thrust woshers) have
been removed from (he shaft, instell these two
collars on armatire ghaft with counlarsunk =jde
towards end frome,

(]
El

Place drive raturn spring on armoturs shafl with
smoll diameter of spring tewsrds end frome.,

4. Ingtall first turn of smoll end of SPTing in groove
ot shaft net to end frome, Hook the tip of the end of
Epring in 1he hole af battem of groove, Do aaf
distart spring.

5. With spring in the free pesition, hald spring out
of the woy while drive is assembled on shoft
back agoinst thrust washers, Then wind up free
end of spring 344 turm and haok it inta the neor.
e3f hole provided in the drive plate. Four holes
are provided. Be sure the spring is securely
hooked inta the drive plate.
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&, Slide pinion stop collar onts shaft with cupped
surkace focing away from drive.

f. Insiall =ncp ring in groove o end of shaft.
Squesze snap rlreg (with pliers) sa if Fits wall
inte greave,

£. Position pinien stop collar next tp snog ring and
pssembla o wosher (use o standard sulemalive
cronking motor thrust washer if ovailoble) next
to ather side of snop ring. e Figur\l 20, Use
two pairs of pliers af the some time {ons pair
an either side of shoft) to grip stop collas ond
washer. 3top colior will rotote fresly when
properly ossembiad,

WASHER
REMOVE AFTER COLLAR 13 IN FLACE %

9. Rotote drive agoinst pinien stop and reliava
any turns which moy be overlapping ether turns.
When the spring is properly cssambled, the drive

should return snoppily from the engoged posi-
tion,

‘With the drive =nd frome and drive ossembled to the
greature, insert the armoture inte the frame end field
asgsambily being careful net to domoge the commuto-
far ofF 'hru:hrl, The commutater end frame shauld
than be reploced and the thru bolts inserted, IF tha
ormature dees net furn frasly, i may be neacessary
ta align the pole shoes by prying into position with
a screwdrivar. (Do net domage the field coils.) e
cesionally the pole shaes get slightly ocut of line in
the tightening pracedure and will drag the armature
if nai tl‘lqllllzl. The moter should n]wuy: be temsted
ofter it is resssembled. (On some motors stendord
nuts must be ploced on the thru bolts before test
ing.}

If the mator has been previcusly sesled, it should
be rasesled bafore placing it bock in service. Liguid
neoprens (commercially  ovailoble  Trom  several
sources) should be brushed en wharever tha ariginel

é#al haz been broken = oreund the commutator end
frome, the thry bolt heods, the terminal, the pale

shea sorews, and the screws which ottoeh the brush
holders {if brush holders have besn replaced).
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SUMMARY

1. Duttoard engine cranking motors reguire wery
little maintenanze.

ig) Keap all electrical connectians tight
cofrasion fras.

k) Lubricote the drive mechanism periedically
with a few drops of light engina ail.

2. FRemember that many condifions besides o du-
fective cranking motor moy couse cranking fall-
ures-er poar cranking, Check the whole system
bafars ramov ing the metor.

3, Hever disassemble the trnnking mafar oy fur-
thas than iz nacessary. |F the modor cranks the

engine satisfoctorily, disossembly is weneces-
Bary,

4. Do nat cperote the cranking molor continuously
for more than 30 seconds withou! pausing fe let
it cool for ot l=o=t twa minutes. The motor |5
not designed for continuows operation and sari-
cus domoge may result,

GENERATING CIRCUIT

All of the electric storting madels have an allernatar
generator. This generotor will maintain the batfery
::.hqrg.g and enable the apsrabar to power wor'
elactrizal acesssaries,

The cutput of the altarnatar gensrataris d 1o 6«

for the 25 and 40 H.P. medels, and V8 e 20 amps for
the &0 H.P, model, Basically the generator operates
i l||- sging S e +-u| u” af tha tll-uﬂ.lr'ii: ﬁlufl‘il‘lg
mode v, Howewver, due to the high ourpur of the &0
H.P. alternater, o valtage reguloter has been added
to prevent overcharging of the battery, The following
information will paint outhow the allernotar genaratar
operotes,

The gen=rator coils o= mowmted on o lominoted fron
core beneath the flywheel. Current is induced in the
wltermatar coils in the some general mannar as in the
m.ugq-uh; Ig'r'-i‘li:lﬂ. The magre fie Fiald F‘lq':.n.irl-s ||'|r-l:n;u\]_|1
the core is canstontly changing os the Hywheel is
rn:rl'qﬂd du- to rlu p||:||:-mlr||' af the ]:l:m'r-ununl' madg-
nats imbedded in the flywheel, This couvses on alter-
nating currant ba Farm in the colls, the sirength af
this currant depending upon the number of coils used
in the sysiem, Since the baltery uses direct curreat,
the alternating current coming from the ceils is
Pni.i.l}l:' thraugh o selenium rectifier which allows
current 1o pass through it in only ane direction. From
the ractifise, the direct current is fad bock through
the leads coming from the positive terminal of the
baottery, thereby chorging the batiery.

The &3 H.P, models uses 13 gererating sails in g
to obfain higher generater sufpit. The 12 colls are
divided into 4 groups, sach centoinmg 3 esils which

https://www.boat-manuals.com/scott-atwater/



orn connected in series. All four grovps of esils are
connecied logether in o parallel hookep, however,
tha oulpwl of three of these greups posses thraugh
the voliuge regulster befors passing through the
roctifier. If the battery is fully charped, the regulater
will Breok the circuit sa thal the three groups of
cebls will nat charge the battery. One group of coilg
constantly charges the battery, If the battery charga
is low the regulator will clese the circult =5 tho
the three groups of cails will odd their autpul 1o the
fourth group of ceils, The approximote output of each
of these groupe of coils is 41 10 5 QMR pEC group,

CHOKE CIRCUIT

Ar an gdded convenience, the engine con ba chokad
at the storter panel. Current is 1aken fram the battery
termingl of the ignition switeh. It flows theough the
choke  $witch, ihrough the choke solenaid cail
mounted an the engine, to ground and back ta the
batrary. The currant passing throegh the coil croates
a magnetic field which will pull the plinger assambly
upward, raising the choke bor ond choking the en.
gine. When the choke button is relaased currant will
cease 1o Elow through the solensid eoil, This couses

the mognetic field 10 collopse and the plenger 1o
drog,

IDLE RELIEF

The idie relisf facilitotes starting and low spmed
operation by alleviating exhaust bock presavre, All
medels brom 7.5 to 80 H.P, have g simlbor idla rafisl
R atain,

fs shown in Figure 7] exhaust goses and coolani

water from the powerbeod are deflacted dovenward
inte the idle refiaf chamber by the baffle plote. [ue

1o the placement of the outler tube o delgrmined
leval of woter is maintained and the surnlus iz pu
poll=d thraugh the sutlat fube, Exhausi gases enber-
ing tha idle relief ore forced to pass thrawegh this
water before being expelied from the engine,

During starting ond low speed oparation the lovel of
water in the lower meter cosing is much greoter than
the amaunt present in the idle relisf, hence the sx.
houst goses will pass through the idle relief ond be
sxpelled. As the boot goes an o plane, the lavel of
water will drop in the lower motor cosing wlil the
bulk of the exhoust gases ore expellod thrawgh the
lower axhaust outlet. A small omount ef exhavst gas
will continue 1o be mxpelled throngh the idle relisf
swan at high speeds.

As the melge f5 siowed down the level of water in
the lower matsr cosing will inersose until at low
ipaad fhe bulk of exhaust gases will aaoin be ex-
pelled thravgh the idle relief,

WATER AHD BAILER PUMP OPERATION

The 7.5 H.P. threwgh &0 H.P, motars are equippad
with geparote water and boiler pumps. They have
separale  woler intoke |ines and discharge exits
which prevent bilge water in the bofler sysrem from
circulating in the sngine cosling system.,

Beth pumps cperate off the engine o iveshaft which
turng the impellers in the pump bodizs. The pumps
in the 12 threwgh 40 H.P. motors ore designed with
the: driveshaft hole off-center which couses the im-
peller blades te flex in one portian of the pump bady.
This Fexing oclion couses the pump 1o act as g
displocement pump of low speeds.  Aj high spesds,
e pump octs as o centrifugel pump.

Tha 7.5 H.P. engine is aperated in the same manner:
caly the design ef the impellers and pumps difier.
Rather than hoving an off-center driveshaft hole,

there is o flot spot on the pump wall which Hases
the impeller blodes.

Thie woler pomp shteins its coslont water supply
fram the intoke (directly beneath the anti-covitetion
on the B2 H.P. thrergh 60 H.P. motors end ot the
sides cf the lower it on the 7.5 H.P, mator) and

pumps the coolant woter wp to the powerheod where
it girculotes beiwemn the exhoust cover plate . in

the woler jocket arouwnd the eylinders, ond thiroazgh
the zylinder head. ¢ is than discharged inta the
idle relief chomber and the lower motar  cosing,

m

https://www.boat-manuals.com/scott-atwater/




The bailer purmp drows bilge water threugh the boilar
feat inta the boiler pump and discharges the bilge
water jnte the lewer motor cosing, where it is corried
oway by the engina exhaust.

You will note thot there is a small blesd holals) in
the stoinless steel plotels) between the waier pumg
and boiler pump bady., This small halals] allows o
smell omouni of woter te “blesd"’ into the baller
pump from the water pump od lubricates the bailer
Impellar when hi!gn waler is not prasent in the
bailer pump.
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POWERHEAD REPAIR - GENERAL

The powerheads of all madel motors are similer in
9 great mony respects in regord te the dicassembly,
ossembly, and inspection of vorious components,
This section will explaln the procedures e be fale
lowed with these various components. You must be
thorawghly fomilior with the information in this sec-
tion before initiating o pewerhead repair,

BLOCK AHD CRANKCASE

The block ond cronkease nazesblizs on oll models
are maofched assemblias and must be replaced os
such. The cylinder sleeves are cast with the bleck
and therefore connet be replaced. Hawevar, |f the
cylinder walls show slight evidence of damage, they
can be cleansd up 1o 005" with a Finishiny hone
{2l models).

Always theraughly ciean the moting surfaces. of the
black and crankcose befere cssembling. Than apply
o moderdte amount of ECH4T, on odhesive sroduced

by Minnesala Mining and Manufacturing, or Perma-

tex Ma, 3 aleng the rubber seal in the groove in the
crankcase. Ses Figurs 1. Use coution when making

P T

.-‘!_
]

1.

this adhesive application by corefully avoiding chaek
valves. Ba aspecially careful not ta allow the gd
hesive ta flow inta beorings.

“B" BLOCKS — 80 AND 40 H.P. MODELS

When the letter "B appears ot the erd of the serial
number on a 60 or 40 H.P. mater, C1JB - OD00B as
an example, the cylinders are bored 030" aversize
and use corresponding oversize plstans ond rimga. If
the cylinder woils are damoged on maters with this
"B" designation, they con be cleansd ug with @
finishing hone 005", If honing does not claan up
the cylinder then bath the cronkease and bBlask will
hove to be reploced,

If the sorial number on o 40 ar 40 H.P. moter doss
net end with the letter "B'" CAIB-0000 a1 an EXam-
ple, the cylinders can be bored J30" aversize ard
D" aversize pistons ond rings are available, Re-
fer to your parts cotalag for correct parts rumbers,

26

Oversize oistons end rings ore not avoiloble for any
ather model angines.,

As the powerheod is disassembled, examine the
companerts for the fallowing conditions:

|. Damaged seals and goskeis.

2, Carben deposits — Scrage elein ond/or wira
brush.
3, Pistens — If surfoces are pitted, scored ar

cracked _reploce the piston — Thareughly ¢lean
ring greaves — Inspect wrlst pin bearing. Rings —
Feplace if warn wrcasslvely or uﬂq.-..-.ml:lr,

4, Connecting rods = inspect for straightness,
cracks, uneven wear, reploce rods, bearings and

cages, i the red shows the svidence of the
abave.

5. Crankshoft = Inspect machine swrfaces far signs
of pitting ar unaven waar; reploce damaged
crankshalts,

B, Hain I:-l-!.'lrir'-gi- and crank gin bauring.'l. = |f Baar-
ings are pitted, show signs of excassive rust,
or bind or ¢atch when rotated, reploce the beor-
ings. Surfoce st con be removed From cronk
pins with erocws clath,

7. Ball bearings = Inspect for items in aumber &,
Hald the guter race and move the imner race in
ard out, if there is excsssive Flay, reploce
the bearing. -

8. Black and crankease = Inspact forvisible cracks,
domoged machined surfoces felean vp on o sur-
face plate = use & 120 grit emory cloth). [f the
domoge is severe, the ports must be replaced,
Inspoct water passages lor abstructions, Core-

fully exomine aoll lubrication and scovenging
cheek volves,

SPECIAL DISASSEMBLY AND ASSEMELY
INSTRUCTIONS

As o powerheod =js disassembled, the camponents
of each eylinder must be kept separate and morked
to that these cemponents are reploced in the eyl
inder fram which they wers remsved. The besl meth-
ad |8 to keep the parts in contolners morked far o
particuler cylinder, This same precedire sheuld be
used with caged main h-lqrmg:.

a W
_J |
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Conneeting Rods

During the manufasturing process the erank plr end
ol oll cennecting rods ore eplif by a mathed =alled
“fracturing'”. This resvlts in a froctured K berween
the main part of the red, and the rod cop. This frae-
tered fit mokes it imparative thet the rod and cop are
carslully motched together when being cszombled,
See figu 2,

When correctly essemblad, the lines of frocture al-

most disoppeor. Alwoys lorque rod cop scrows as
apacified,

DOMN'T

B#armaqs eul of wropplng

bsarings dea's mls,

LUBRICANT

ik ond iy mel FETOLLDrY,

=

miemble baarings
oo diby ploce, Bond lake

il wid ww dbem, Dird apd

DONT iry be wipe ar waih

#he lubricant oul el asedis
bearinge. I8 Iz & Feagh, frichy

KEEP CLEAN—

3,

Do leeve beariage in arig.
inol wrappiagi usdll ngkeally
ufs  reody te ise. Thad is ane way
fo shep domage ol heerings
tram dird and maliiure.

DO intol earisgr wilh
aiiginal kabrizant et In Fiam
=mzr# Chl be sdded alips
irmdailgfigm.

It is olso importont thet reds are installed with the
werd "“tep"', which appeors In the channel in each
rod, facing toward the tep or flywheel end of the
metor. Installed in this manner, ail will eollect in
the rod chonnel ond flaw inta on il hole ta lubricots
either the crank ar wrist pin bearings

Caged Roller Bearings

The crank pin beocrings, on all models eacept the
3.6 H.P., ore coged bearings and must bs kept sepa-
rate in the some monper as cennecting rods, Do not

inter-charge cages or rallers. Thess poris son be
teploced insets only.

=t —
==

When essembling beorings and COgas, use gqredss e
hold the sollers in place. Also, and most imporent,
corefully match coge halvas by mating the idantify
ing ground comers of sach coge half, See fig. 4.

I .r.-_l.-:'
L R L L

d,
Une roller fits inte each slat in the bearing coge and

one roller between each end of the coge halvaes.
ae fig, 5

—oged maoin beorings ond split bearing roces - Ses
fig. 4.

The 60, 40, 25 and 12 H.P. madels uae coged cen-
tar maoin besrings (2 on the &0 H.P. model] with g
bearing roce which is split during the manufactiring
vrocekt by the same method os canneeting reds,
“fracituring'’. This results in a froctured it betwaen
the two halves of the bearing race, and makes it
imperetive thet the twe halves of the race be carm-
fully matched together when being assembied, When
cartectly oassembled, the [inas of frocture almogt

ditappear. Always secure the bearing rees with the
nrovided retaining ring,

7
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The rellars far mein beorings ors ploced around the
outside of the coge ond are easily held in plece by
using grease. Ona roller fitz into sach slet in the

beoring coge and one hetween each end of coge
holves.

Always locate the eenter main bearingls), av well as
top ond baltem medn roller bearing on tha pin which
is Fitted into the cronkshefi jaurnale.

Pistons ond Rings

The pistons end rings vaed on oll madels are perma-
riefl mold pistons with the same beosic canfiguration,
They all use cast iran rings. You will note g bavaled
inner edga on all rings. This beveled adge must foce
teward the dome of the pistan, as shown in figure 7.

when Installed correctly, It iz alsa necassary Fhot
the rings be located with the pinls) in eech ring
grecve centered betwean the split ends of the rings
when installing o piston in the eylinder. If force is
reqaired to press the piston into a cylinder, when o
ring compressor is vied, the rings prebably ars notl
aligned correctly with the pins, See fig. &.

Itnmhl:uh Bearing Seals

Tha canter main beoring seal(s) on the &0 and 40
H.P. maotor is offectad by grooves o in the cronk
shaft and is colled a lobyrinth seal, See fig. 2.
Afrer o peried of uze the conter cranks bali journal{s)
will avidence grooves corraspanding. to the loby-
rinth seal grooves. This Is a nomsal candition and

unless the greoves become tos deen sheuld ol
Erouse concarn,

28

e sl _

- -
"R PING AFE PORITIOHED TO EEEP NICS FROM ROTATIHE

.
The top and botom cronkshafi baaring seals are
trunber on all madels (25 H.P, vies o grophite bot
tom. bearing seal) ond should olweys be closely in.

spected. Replace seals which ore in other than
perfect candition. '

Pawsrheed Assembly Tess

When the block and cronkcosa have been assembled
ratate the cronkshatt manually. If all bearings, rings,
#te., have been installed correctly, you should be
sble ta rotate tha cronkshoft eesily, If any corching
or. binding is nated, the powerhaod sheuld be disas.
gembled and theroughly checked,

SCAVENGING SYSTEMS

The scovenging systems an oll medals (3.6 axcepted’
is the methed used fo either pump lubrication ¢
beorings (7.3) or droin off and dischamge the heavy,
untiurned partion of the fuel mixture (60, 40, 25, 12,
75N

The &), 40, ond 25 H.P. madels utilize gravity [low
te desp “'V'' sectiens of the intoke manifald and
tilted resd boxes to colloct and drain off the BECHEE
oil. Whan it collects in the desp '""V'' "s, it flows
through check valves ond s dischorgad (nte fhe
lowar motor cosing and carried away by the exhoust,

It is wary imporiant to inspeet the scovenging lines
and check valves when o powsrhead is disassemblad.
Refer to the pewerhead seetisn of sach porticuler
angine for the lecation of the scovenging system.
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&0 H.P. MODEL

When servicing the &0 H.P. mads|, separote i | o
assamblies first, then proceed 1o overhoul or repair
~h assemhbly.

aatien on how the various systems speraote con

round in the Operating Prineiples section, aleng
with valugble informotien on installing the matar,
overhoul end painting Instructions, ete,

Following are deteiled instructions for trouble sliaat-
ing, mainterance, adjusting, ond disassembly of the
varicews engine components, For convenience these
instructions ara divided inte groups, each of which

perfoins to o mojor ossembly or system on the anglne.
These mojor ossemblies or systems are os follows:

1. Housing

£ Electric System

3. Fual System

d. Powerhsad

5. Suspension System

G, Lower Malor .el.::.erﬂ.'hl-';'

HOLUSING

The &0 H.P. housing is divided inta two halves, the
hood ond the lowsr housing. Following ore instruc-

Hons on makntal ning ond dizsassembling thess assem-
Ty

v o bwad is constructed of Fiberglass and will usual-
ly require ne maintenance. |t con be pointed with
touelrup spray in the event thot it shows signs ef
waar. II it should be domoged alightly 1t can be re-
paired using o libergloss repoir kit, Emblams, bump.
ers, and hook brackets are avoilable ond these [rams
tan be replaced iF necessary.

Luower I!gnlng

The h.-r keusing is constructed af aluminum and is
mounted fg the motor adoptor plate. Marmally 11 will

require _pe maint=nance other than refinishing if i
shows ;i ns of wear. The molding and lotch ossem-
bly can be replaced if necessory,

Disessembly ond Azcombly

l. Remove the hood, then ramave the serews which
secure the powerbaod to the odaptor plate.

2. Disconnact the fual line, battery, ond junction
oox leads from the powerhend,

3. Lih the powsrhead ossembly off the driveshaft,

smove the serews which secura the lower hous-
sng fo the adopior plobe.

5 Remove the remote coniral bracker,

&, Remaove the roll pin from the head lafch lever,
then remeve the hl.llh'mg and haok ‘III!-HHH}'. To
remave. the loftch spring, drill out the rivet with
o suitetle gized drill,

T, If the mqldi.ngu should requime replocement vae
E, C. 847 adhesive to cemsnt 1he mnl:hng| I
ploce.

8. To recssemble, reverse steps 1 thraugh 7.

ELECTRIC SYSTEM
The slscirical system is comprised of fouw seporate
circuits] thess are:

1. lanition circuit

2. Starter circult

3. Generaoting cireuit

4. Choke Eircuit

Far Imformotion on how apch af these cirguils oper-
ate zensult poge |4, Dperaling Principles section,

When initigting repoirs on any electrical system
eheck each cireult lndiviﬂuu”]r from ster to finish,
In eeder 10 froce sach clrevit start at the point where
the eircuil receives its power ond fallaw the eircuit,
checking the cperation of sach compenans, until it
returns te the power scurce,

The incrament drawings will be very helpful in-trec-
ing eoch sircuit, Electricity leaves the bottery from
the pesitive terminal and will flew thraugh the vari-

ous circuits it the pothwoy |3 complete so that it
ean Hlow bock fa the fiegative ferminol,

IGHITION CIRCUIT

Fallowing is = list of the campanents that make up
the igniticn circult which are listed in the arder that
they should be checked when trouble shoating the

Eirewil,
I. Circuit bragker,
2. lgnitien switch,
3. Ballasi.
4. lgnition cail,
5. Distributar,
a. |gnition breoker points.

b, Condenser.

Failure of the ignition system 1o operoia o8 It shauld
will result in the engine apsral ng poesly or nat at
all. Listed below ore couses of ignition difficulty:
these conditions should be chat =d and corrected if
thay exist.
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1. Loose connscilens.
2. Fuulty switches, bollost, ond condensar,

3. Dirty, pitted, or improperly gopped brecker
points.

i, Hairling crocks or carben frecks in the dis-
tribstar 1llhl.r$|nlj which allew tha il.-:‘l‘r-ll:i!"l
ta Hlow to groand.

5. Matar ends or tarmingls pitted,

&, Lorbon brush spring weak ar brush is wormn so

that It do=s not mointain positive contact with
I|'|n- rolar, -

7. Spark plugs louled, improperly gopped, or of the
wrang bype.

B. Engine is improperly synchronlzed or 1hmed,
Ta mainiagin the ignirlnn i:'ir1:1.|i'lll r'Eriﬂdil;{!l |';.l rlean

and retighten all connections. Clean ond inspect the
ignition beeaker polnis ond spork plugs, regap i

necessary fo recommended seftings, The &0 H.P.
model uses Champion JéMplugs gopped ot .035 inch.

Ingpect ond clean the rotor ands and terminol s with
o fine tooth bile, Check the brush in the boftam of
the distributer housing for weor and check its spring
for proper tension, The timing aiid synchronization
should be checked and readjusted i necessory.

Circwit Breoker

e circuit breaker (s of the oulemotic reset type. If
dedgnition key is lefi jn the ""ON'" pasition and tha
etping Is not rimning it will break the slrevit ond
prevent damage 1o the rast of the circoit, Whan tha

key ig tirned off, the circuit breoker will auto.
ofically reset itsalf, Ax this iz o sealed wnie the
irs sircuil braaker will need fo be replacad 1§ i)
should net fungtizn, |} there is ne electricity at the
battery tarminal of the ignition switch than the eir-
cuit braaker should bs reploced,

Disossembly and Assembly

1. Remaova the [upnction bax cowvaer.

2. Disconnect the circuit breoker leads,

3. Remowe the elrewlt breaker meunting screws,
4

Reverse steps | through 3 to install the elreuit
braakar, Aftach the loods te the same terminalg
as they were previeusly comnected,

lgnltien Switch

The igritian Feiteh i3 o sealsd mit which must be
reploced if it ghould bacoma inoperative. To chack
the cperatien of the switch use o jumper wire. With
one end of the wire grounded, touch the fgnition and
solencid terminals with the key in the 0N and the
"START' position. You should recelve o spork of
the ignitien terminal enly with the key in the "'OMN"
position ond of both fermincls with the key In the
"START" positien. If you do nof receive o spork,
replace the switch,

DASH PAMEL

——a
OPTIONAL MOUNTING

DASH FANEL

CHOKE A SWITCH MOUNTING BRACKET

TRIM RUTS
DASH I‘THEL COVER

Disassembly ond Aesembly

l. Remave the ignition and cheke switch trim nuts.

2. Remove the nut frem the mounting brocket and
disconmect the swiich leod wiras fram thei
tarminals,

3. Ravarse stepe 1 and 2 to install the swikch.
Consult the wiring disgrem when altoching the
switch wires fo their terminals.

Bellast

The ballagt is logoted on the Pﬂ-l,h:r.h.ﬂ-u[l. For in-
fer matien an its aperotion in the eircuit, see Oper-
ating Principles saction.

The ballas feguires mo mointemance, ai:i:n:'iunq.”:'r
it should be checked asccerding t¢ the procedurs
listed in sectien ¥ of this monuol. There is littie
that can go wrang with the ballost other than a brenk

13
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in itz circuit. If this ocevrs, the engine will nat run.
To replaca the ballast disconnect both leads from
the ballast terminals, then remave the ballast. Re-
verte this procedure to replace the ballas:,

Ignitiom Call

The ignition coil is o sealed wnit which requires na
maintenance other than eccosional cleaning ond re-
tightening of its leads. If it doas ned operate 0% il
sheuld the engine will receive o weok spork, or ne
spark ot ol |. Instruetions for tasting the lgnitien ceil
can ba found in section X,

Dirassambly and Aszembly

I. Remove the primary lsod from the battom termi-
nal of the bollast which is mounted on the sx-
hovst cover plare,

2. Unplug the spark pleg lead wires ond coil high
tension lead from tha distributor con,

3. Remove the coil mounting serews ond coil,

4. Dincennect the three tochameter leads frem the
termingl beard and the horness clamp from the
powarhead,

2. Slip the timing belt up end off the distributor
pulley. Da net pry off with any shorp instruments.
It will slip off easily with thumb pressurs.

6. Remove the distribuler mounting screws and
shime, D nat ollaw the waight af the digiri-
butor to rast an the spork advanes cam.

7. Remove both diziributar bady covers.

8, Loesen the small clip holding the coil primary
lsad ta tha distributor body, then disconnect
the primory coil leed from the breaker terminal
ond withdrow the lead from the distributer and
tach wire grommat,

NOTE: See section ¥ to test the cail,

Assembly

Reverss the order of disossembly. Be cartoin to
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allew enowgh slock in tha eail brecker leod to per-
mit full travel of the digtributor srotor plote, but da
ngt permit sxeess wire to remaln in thae Jisiribuice
body. See page 36 to properly reploce fiming balt
and distributor.

Distributer

Information an how the distributer operotes ean be
foarnd in the Operating Principles seciion, The dis-
fributar usually requires only petiotic malntsndncea.
Hewever, the maointenance ond thecks, which fallow
must B carefully perfermed fo adjust the engine for
top performance.

1. Check tachometer point air gap. Tochemster
points ore gopped of 013 — .01B. Wom ar pitted
tochometer points shauld lis replaced; do not
attampt  ta flle contacts <¢lean. Do not cleon
techometer points with compressad air at any
Hime. See Page 40 for odjustments.

2, Inspect ignition paints. If warn, burned, or pitted,
replace; do not file points ond expect them te
operate efficiently, When reinsfalling psints be
cortain thot the contact surfoces ore in align-
ment. Always test the condenser, then the coil
and ballest when replocing paints 1o remaedy
paint faflures. lgnition breaker paints should be
set ot 015" nir gap, Ses "'Point Adjustment’,

3. In some Instances, the high voltoge surge in the
secondory circuit will estoblish earbon
which couse this circuit to fellow o patnto
ground other than ocross the spork plug gap.
Thess corben tracks can be identified oz o
black, bumed path acress insulating material
such os an the distributer rator or the distribe.
tor cop. IF it I8 surfece carbon, it can be scraped
aff with a pen knife. |f the carben track resc-
curs, replace the part. Carben fracks which
form in hairline or lorger crocks connet be re-
maved and the part must be replaced.

Corbon trocks con wsuolly ba attributed fo one
of thase causes:

8. Too wide & spark plug gag.

b. Dirt, moisture, cathen, of corrosion in the
distributer,

£. Loose connections, broken or frayed lead
wires,

Alweys carefully check for all the above condi-
tians o rémedy the problem of zarbon frocks,

4. Inspect the mtor ends and contact posts in the
distributar for pits. If not excessivaly pitrad,
they con be cleoned up with a fine taathed fila,
Replace, if badly plited. |

3. Be sure the corbon brush I protuding far enough
ta make pesitive contact with the rotor ond the
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Dstribotor

CONTACT POSTS

&,
brush spring i& nstalled comectly and is in
good condition. Reploce, if the brush spring
does not maintain tension an the brush. -

= Disassembly (Includes Tochemeter

Point Assembly)

Repeat the steps under coil dizazsembly.

Remove the candenser and

points,

ignitisn breoker

Remove the stater hold down serew directly in
bront of the tach peint assembly, the thres tach
leods and the tack peint-ossembly,

Remave the distributer gap, (Do nei force clios
open, remove clip schewa), The roter need be
remaved only if it requires replocament or if the
distributer shoft seal is wom ond nesds re
plocement.

Remove the leck rut securing the distriburar
ulley, and the pullay key,

Jriva the rall pin ot of the integral tach ond
ignition breaker point cam. Be coreful nat to
mor gither com surfece.

The distributer shalt including the battem seal
md gam, ean now bBe removed by pressing the
shoft diractly down end owt of the distributer
bedy.

Hemove the two remcining stetor hald dawn
serews, iF further disessembly is required, |f
the lock ring on the battom end of the distributor
shoft requires replecement, seporote the twe
ring helves ot o lock paint. Ta replace, locate
unlike ends of the leck ring epposite each other
in the shoft.sing groove and spap togethar,

Assembly

Reversa the order of disassembly replacing domaged
or worn parts, and follow these special instructions:

When replacing the stoter plate, apaly o small
amgunt of Lubrizlate an each stotar plote screw,
Be certoin the stater is assembled in the fal-
lowing order: Spacers batwsen the distributor
bady ond the storor plate, then the flot wesher,
wove washer and stator held down screws. Le-
caté the flot washer ond wave wosher down en
the -shoulder of the stator screw so that they
will mot be domoged as the statar screws are
tightaned dewn,

Be coreful not to mor the cam surfoce when in-
stalling the com roll pin,

Install the pulley leck aut with the triangular
moreings facing vo ond center punch the da-
pression of each mark to ochisve pesitive |ock-
ing octien,

Bz sure thot the condenser ground wire dogs
not intarfers with full frovel of the ssater plote.

- The ignition breaker paint pivet pin is alse o

fecoting pin end mest e inserted info the cor
tesponding hole in the stater plate. The pivet
pin 2nd of this assembly must slwoys be meunted
under the condenser meurting clamp sa that the

paint assembly is mounted flush with the breaker
plate,

Thread the techometer lesd wires inia place in
the distributer prior fo mounting the tochemeter
point assembly. Sea Poge 40 for spring contact
travel adjustment and l=ad wire connections,

Install the distributor cap by altigning the bess
in the cap with the notch in the lower distribe
tor body, Be suwe the "'0" ring is in place.
Mate the spark plug wire number sequence sn
the bottem of the cap. Number 1, top cylinder;
number 2, center; number 3, bottar. Ses fig. &,

Adjustments = (1] Spark timing and installing
the timing belt; {2 point air gap: (3] spark ad-
vance com; and (4} synchromization.
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All of these aodjustments ore inter-depandent
ong must be parformed or checked in the above
sequence when reossembling @n engine, When
performing  normal  mointenonce odjustmants,
chack the sequence of adiustmerts, |F the par=
ficulor adjustment you have performed does not
caffect a mater problem.

Spark Timing and Timing Belt Installatian

l. Remove oll three spark plugs o anslly retote
the H'\,lwhaﬁl.

2. Place the mark on the distributor pulley, the
canter of the distributer shaft, and the TOC mark

on tha flywhes| and the center of the crankshaoft
in line and slip the timing belt into the dis-
tributar pulley. Be careful not to disturk the
pesition ot the fiywheel or distributor pulley.
Do not force the timing belt on with any instru-
menk; if can be =asily instolled using the hands
enly. See flguwe 3 ond the diagram on the fly-
wheel cover,

% Place shims of equal thickness betwsen the
distributer bedy and powerhead mounts until the

belt daflectisn 18 1718 to /18" with om=
paund of force opplied to the belt midway be.
tween pulleys, Shims are evoiloble in 005

142, and .':'E thicknesses, Ses thur:r g, P

Paint Adjustment

|

Rotote the distributor shoft until the bregksr
arm is of the highast point an o cam lehe (any
of the sixl. 5=t the air gop betwesn the paint
canfoct faceas at 013" with the proper fesler
pauge. |f the gop is mars or less thon (0157,
leasen the 2 point ossembly hold down scraws
dnd odjust the steflenary contect point of the
azsambly in or auf te achieve the comest 015"
gap. Da nol disturk the setting whan Hgktening
down the scraws,

apark Advonce Adjustment

Adjusteant of the spark sdveres cam ploces the
breaker plote, and consequently the breaker points,
in the praper relationship to the breaker cam.

T,

With the distributer praperly installed on the
angine, rotate the flywhesl until the flywhesl
TDC mork is aligned with the pointer an the
Hywheel guard. Remove all thres sperk slugs
to easily turn the flywhesl,

Attach o fest light ta the ignition breaker poind
terminal and to ground. See Fig. 10,

=T

SPARIKL

With the spork advance com scrows lopas, pasis
tion the sperk advonce cam sa that its TDC
mork intersects the center of the spork odvance
raller, Ses Fig. 10,

- Securely hold the throttle advancs arm ond the

spark advanee cam in the gbeve position, move
the brecker plare until the points |ust break
open. This exact moment will ke indicoted
tha test light going out. Tighten the spark
wance cam mounting screws.

To check this adjustment, plocs the throrile
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lever ot the fully advence pasitien, The spark
ogvance roller should stop short of the end of
the spark odvance cam by from 1/18" e 2716",
[+ it trovels fo the end of the com, turm the
theottle advance step screw (Sea Fig,11.) out

\ 511 r e
until it stops within 1/146™ tg 3716 feam the
end of the com. Rotare the flywhoal until the
31% mark on the fiywhea| passes the pointer an
the flywheel guord, The points will again break,
indicated by the timing light geing awt, ond the
ignition spark is cormectly timed to fire the spark

plugs ot 317 before top dead center at wide apen
throttie.

Symchrenization of Throttle Opening to Spark Advance

Synchranization |t the word used to denate the

aper relationshia of throttle cpening 1o sperk ad-
vonce ond mugl be corafully adjusted to maintein
smocth intermediate operation, & “‘Hat spar’” whils
accelerating indicates incorrect  synchrenization,
Usze the follewing steps to perform this odiustment:

1. With tha cngle ond length adiuttment Pt
loose an the thretile actuater arm, positicn fhe
spark advonce com 1o thar its TOC mark inter.

sects the center line of spark advonce roller.
see Fig. 12,

LANGLE-AND LENGTH 20|

~ 4. GSecurely hald the spark advance cam and the
spark odvance roller in the above pogition;
maowe fthe top throttle ocrugter erm towards the

thrattle cam, uging both angle ard length ad-
justments, until the raller an the octuator arm
touches the throttle com ot the TDC mark on
the throtile cam. Tighten the angle ond length
adjustment screws securely, See Fig, 12,

Repeat this pracedure with the remsining actuator
arms. Tighten angle and lergth cdjustnients os eoch
agtuaiar arm is positionsd corectly,

When all three oclustor arms have been carreetly
od|usted, advance the thrattle lever slowly. All three
ectuater arm rBllirs should contact and just begin
ta move the thrattle cams of the same time az the
thrattle actustor roller |eaves the TDC pasition on
the spork advance cam,

STARTER CIRCUIT

The &0 H.F. madel hos & 12 volt electric srarting
systam. A small efanking moler turns the engine aver
in preporotion for starting. Information on how the
storter circuit operates can be found in the Operating
Principles section,

The storter circuil |z compriged af the bl lswing
comaanants:

I+ lgnition switch,
3, Threttle and shift limis switchee,
3. Starter solensid,

d. Starter mator.

All of the varlaus components, with the excepfion of
the starter motor, are seqled witz ond must be re-
ploced if they become insserative,

fonitlon Switeh

Intermation on the testing, removal, and replecement
of this switch can be found in the explmnation of the
tanition cirguit in this sectian,

Theettle ond Shift Limit Switches

The throttle and shifr limit gwitches must be eor-

nu-:rlg.r agjusted If they ore to esatral fhe stortar &irs
cuit,

Locsen the shift limit switeh mounting bracket
scfews ond adjusr the switch o that |1 plunger |5
depressed DMLY with the engine in neutral.

The tarattie limit swifch s activated by @ cam an
the throttle towershafr, It pravents the ghgine from
being storted with the throttle advonced absve g
high idle. To odjust this switeh o tass light must ko
used with the leads atrached 75 ='wwn in Fig. 13.

Use the FD“ﬁwiﬂg procedur e s odjugt-
mant.

l. Move the spoed contral
tide of the spork adv
mork en the spark adwvar

2 that the right
i iz ot the TDC

Ses Fig, 13,

37

https://www.boat-manuals.com/scott-atwater/




2. Adjust the cem an the throttle tewer shaft se
that the light iz on at fhis point but gpes auf
immadiataly when the spark is advancad.

This allaws the engineta be limited ta apprenimately
2000 RPM when starting.

Limit Switch Replocement
Ta raploge either the throtile or shife limit switches:

l. Disconnect the laads from bath rerminals of Te
swilal,

2. Remove the bracket mounting sorews, then
separote the switch frem its brockor,

3. Te reploce the switch secure it to its bracket,
than mount the bracket te the engine. Procasd
to adjust the switeh,

Storter Selensid

I the storter will nol fuen the mofor aver, check o
san if the starter iz receiving power. In the svent
that It is not, 1est tha starter solencid. Fer test ine
sfructions sensult secrian ¥ .

Selensid Remavel and Replacement

|. Disconneet the wirss fram the solensld termi-
nols.

2, Remove the solencid fram the powarhead and
Geparate it fram s bracket,

3. Whan replacing the solencid cansult the wiring
diagram te attach the salencid lzods ra their
proper termingls,

Starter Maotor

The storter motor far all of the slectric starting
medals fs bosically the sams, spacifiz infermatian
an gervicing the starter motor can be found on page
18 of the Operating Principlas smction,

The starter moter should be shimmed ot s thot the

the testh on the drive geor will be 030" from
battoming betwsen the teath an the Flywheel ring

4

gear when the geors ore in mesh. The amount of
shims recuired con be determined by o wisug| in-
spection of the Flywheal ring gear. If the weor ba-
tween the testhindicates deep weor, shim the startsr
meter out until o second wisual inspeetion, ofte
using the starter mater, reveals that the drive gear
ie 030" from bottoming with the Flywhael ring gear.

Starter Motor Remawval
I, Disconnect the storer [eod Wi,

1. Remave the bolts which secure the starter brock-
et tdte powerhead.

4. Te seporate the starter motar frem iés bracket,
ramave tha twa thru balts,

4. Jee poge 12, Operating Principles section far
further serviee and disessembly instructions,

5. Reverse the ahove procedurs to reploce the
starter mafor,

GENERATING CIRCUIT

Information on how the generating cireult operates
ean be found in the Operating Principles section.

The genercting circuit consists of the follawing

components:

1. Generofing coils
4. Valtoge regulater

3. Selenium rectifier

Following is specific infarmation on servicing esach
of these companents.

Gengrator Coil s

t the battery runs dawn Ffar no apparent reosen,
check the gensrater coile sccerding to the test pre-
eedure on page 135. |F eoil replacerment is NeCassEary
the entire coil gssembly must be reploced. Minor
eternal wiring breaks can be resaldersd in some
coses,

Call Remeval and Replocement

1. Remeve the flywheal using a flywheel puller.

2. Disconnect the clternater leads, ond hold dewn
zlarmps.

3. Remewe the ecoil assembly. WOTE: When re-
plocing the coil essembly, be sure the timing
belt is in position drier ta sacuring the coil
agsembly to the powarhead. See poge 35 ta
properly install the timing belt.

4, Ta reploce the coil asgembly reverse steps
1 = 1 Be sure the tob en the lock washer is
bert correctly ta prewent the eoil mounting
screws from vibroting loosa,
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Yoltoge Reguloter

If the alternotor fails 1o mointain the bottery charge
and if the coil assembly and rectifier meef the test
specfications for these campanents, then the probe-
ble couse of the difficulty is the voltage regulatar,
It the regulater foils to operote thon It should be re-
ploced, The regulotar contacts con be cleaned by
remaving the regulotor cover and drawing o pisce of
poper betwaen the paints,

Remeval and Ein|ﬂ=lment

l. Remeve the junction box cover.

2, Disconnect the leads from the tegulator termi-
nals.

1. Remove the regulater maunting screws.

'

Consult the wiring diagram on page 32 when
attaching the lead wires fo the regulater,

4, Ta replace the regulater reverse steps 1 = 2

Selenivm Rectifier

The operation of the selenium rackifior i2 exoloined
in the Opersting Princigles section., The rectifier
can be tested accordi ng to the fest instructions on
poge 132, If it is inoperctive, it must be repldged.
When attoching the battery leads to the battery be
sura the cable with the red slesve is attoched 1o the
positive bottery post, ctherwice the rectifier will
burn up. Minar chips off the plates can be closed
wsing a non-conductive sealamt such ag Gylthal,

Ramaval
1. Disconnect tha three rectifier laads,

2. Remove the rectifier and brockat oxzembly,
3. Seporate the rectifier from its brackes,

4. Reverse the chave procedurs when replacing
the rectifier,

CHOKE CIRCUIT

The operation of the choke circuit is described in
the Operating Principles Section. The choke circuit
is comprised of the choke switch ond the choke ssl-

encid. The choke switch is o secled wnir which muxt
be reploced if it should become inoperative. The
choeke selencid is repoirable and ports ore ovellable
te repoir this component in the event thot it should
tail. Mo maintenance is required other than reploce
ment of domaged ports and inspection to see that lead
wirss are properly connected.

Choke 3witch

The choke switeh is of the push button type ond is
mounted on the key stort panel. M this switch dess
not operote the engloe will not be choked.

Remaval

l. Remove the choke and ignition switeh trim nuts
from the key start panal.

Z Remove the choke switch meunfing  nmut.
3. Disconnect the choke switch leads,
£ Reverse the obave steps to reploce the switch,

Chob e Solenoid

There is little thet con go wrang with the choke sal-
enoid; however, the coll, plunger, washes, end retain-
ing ring con be replaced if necessary,

Disassembly and hssembly

1. Discennect the solenoid lead and the wire, which
is oftechied ta the choke bar,

2. Lowsen the mounting scraws ond slide the as-
sembly out of ita brocket.

1 Hemove the retsining ring, wosher, and plungar
assamhbly,

4. To ossemble reverse steps 1-3. Mote: When re-
placing the solencid, slide the eeil inte the
mumting brocket ond attech the plunger wire 1o
the choke bor. Slide the coeil upwords In the
bracket until the plunger wire is tew But not
actuating the chokes bar,
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INTERHAL WIRING HARMESS

The internal wiring harness, when aftoched o tha
vorigus component termingis, completes the girguirs
required to enokble the electrical system o function,
These wires ore bound together to make a neatl in-
stallation ond they ere color coded to aid in iden-
Fifying where they sheuld ke artached, |i an alectrical
failure oeewrs and the componants are in operaling
order, then check the internal wiring harness b=sing
a test light to determine if there ore any Intermal
bregks In the leods. [f o shart in the herress is dis-
covered, reploce with o new hamess irnm-cﬂ'iurthl. Ta
reploce the hamaess:

1. Discennect the leads from the throttle ond shift
limit gw ifches.

2 Disconnect the feods frem the terminal strip.

3. Disconnect the lead from the tep terminal 2f the
ballast.

4. Dizscanneet the vielet and vellow knife connees-
tors from the alternoter leads.

5 Discennect the red leod from the reetifier.

6. Discennect the green leod from the choke sal-
anoid.

7. Disconnect the red ond whire leads from the
storter saolenoid.

To reploce the harmess reverse steps 1-7. Use tha
wiring diogram,

TACHOMETER

The tachemeter movement is o sealed unit and can-
not be repoired in the field, If difficulties are en-
countered, a coreful inspection should be made for
loose connections end leads, correct confoct point
air gep, and for propar ﬁdiuurmurrl of the cam fol-
lewar and stop scrow,

Do net ottempt to remove the techometsr movement.
Jervice Aids will be sent out explaining the pro-
cadure ta fallaw, if the tochomatar requires add -
thanal repairs,

. Peint air gap — Depress the com follawar ond
with the proper feeler gouges chack the mir gop
batwesn the stotignary contoet ond tha spring
confact. Bend rivet centast A in or out and od-
just the oir gap fa within 013" 9@ 015", Fea-
place the ossembly, If the points are wom ar
pitted. Ses figura 14.

2. Cam Follower step serew odjustment — (i eam
fallewer stop screw is lnose). Floce o 025 te
027" shim or fealer gouge between the contfoct
spring and the nylon pad, {Be careful not to Bend
tha cantaet spring.) Push the com follewer in
until the sgring contect just touches rivet con-
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tact B, Holding the preceding positisn, adjust
stap screw until the spring contact just breaks
dwoy from rivet centoct B. Without disturbing tha
stop screw, tighten the stop lock nut sacurely,
Eemove the shim or fesler gouge. See Fig. 16.

|HE!l:|||iﬂ5;| the ftachoseter u:nrnl:d:,r and udiu:ring
the spring contoct #rovel 1s occomplished In the
fallowing manner:

L. Install the tachometer ossembly, Including the
fiber cam fellower, in the distributor bedy ond
tighten the mounting screws enough to ollow
lateral movement of the tachemeter assembly.

2. Rotote the distrivvter shaft until the com fol.
lower is an the |"|ll;||'| paimt af ane of the fwo cam
lohes,

d. Plece a .010 shim or fesler gauge between the
com follower ond the eam,

4. Slide the tochometer ossembly toward the com
until cam follower hos depressed the nylon pad
encugh to be stopped by the stop screw. Secures
Iy tighten tha mounting screws,

3. Alwaya connect the brown lead te the single
tarminal on the ossemaly. The ether twe |eads
may be corfectad to either the & or B terminal 5,
Sca the incroment drawing to trace this ciredif.

WOTE: Hever clean the tochometer peint assembly
with compressed air. The air pressure will twist the
paint canfact spring.

FUEL 5YSTEM

The tuel system is comprised of the following cam-
ponants;

1. Tank.
2. Fuel pump.
3. Carburetar,

4. Manifeld and Resds.
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Informotion g8 to how the fuiw | system operates con
be feund in the Operating Prinelples section

Following is specific information en servicing the
Fusl ayatem.

FUEL TAHK

The &0 H.P, model hos o remale fuel Fenk which s
automatically vented when the fuel line is attached
to the tonk E1'|||'ug,

Infermotion an the cleaning ond repoir of the tonk

con ba found in the Operating Principles Section,
Following are the step by step instruetions for com-
pletely dissssembling ond assembling the fuel senk.

Digsossembly and Assambly
1. Disconnesi the fusl ling from fhe tonk,

2. Remove tha fill cop and pour all of the fual out
of the tank,

3. Remove the screws securing the fank autlet
us:ehﬂ:-hr' 1 tha tanl.

4. Seporote the outlet tube end screen assembly
from the outlet fitting,

3. The tuel line, primer bulb, and check vaolvos
assembly can oll be removed by opening the
claings which sacure the hoses fo these fittings.

&. To reossemble the tanl raverse sleps [ =35,

FUEL PUMP

The 80 H.P. mator has a twa stage fuel pump which
|s operated by cronkcose pressure, Detailed infor.
matian on how the Fuel pump operates con be found
in the Operating Principlas Section,

A mystem of check valves prevents Tthe Fusl from
flowing back toward the tonk. At tha point whers

B e
~hu“.j".rh.—.-_h-?-“-' S
R S e T

'
S et |

the fuel leoves the fuel pump a check valve hos
been instal led that will open IF the FRiiure on the
corburetor becomas . foo graat, [aver 4 pownds per
square inch). Fusl then will be recirculated threugh
through the pump, thereby reducing the excessive
pressure, The main couvses of fuel pump diffieulty

are:
1. Ruptured diaghrogm.
2 Fnul1:,- check valves,
3. Plugged sedimani screen.

4. Lesse pressure line conmections ond fuel line
connecticn B,

The only maintenonce required by the fuel pUImD i3
accasiongl :|:-|:||1r'ng of the sadiment scresn ond ra-
plocams nt ofia worn or demaged diaphrogm or check
valve.

Remeval ond Disassembly

FILTER SGREEN
o Ji‘“m
off UF
j_f.a GHEGK VALVES F=Taley'd

S
—
o
e =
o

1E.
1. Diseonnect the fusl and prestise hases,

Kemove tha mounting screws and fuel gump
from the powerhenad.

3. Remove the |u:'|;|r.= nylen scraw, godimant SErmen,
and [} ring.

4. Remove the punmp body scraws ond separate the
pump nalves,

3. Remove the diophragm and cheek far punclires
ond weor. Reploce if NECESEOry,

&. Examine the chech valves. IF ore neads re-
plocemenl use g punich to {loften the wolye
cage. With ¢ 7/16" 20 thread, M.F. Bettom
Tap, threod the inner pertian of the check volve.
Inseet the correct balt ond tighten until the
valve comes loose or wark the valve |epae
wU=ing a vise
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Assembly

Reverse steps 1-6 to ossemble the fusl pump. Mofe: When
raplacing the theck volves they should be pressed in using
an orhor press ond g metal slesve which con ke inserted
indo the valve cavity gard whose Inside diomefer will cipar
the wodve coge [ done :nr\nfu":r' !l-g:.- gy algs ba pourne-
ed inta the body, Be careful not to camage the cope when
when reglocing check volves. Neter Always check the
spring tension of the vaolves to be certain that the only
one which offers more resistance is the by-pass valve
in the fost or auflet chomber,

CARBURETOR

The 60 H.P. motor utilizes theee fixed, high-speed
iet, corburefers to regulate the fuel-air mixiure thot
is fed into the combustion chamber., Thess eorbu-
refars are similor to previeus models, with the s
ceprion that the high speed system voss a fixed jet
and mefering rod arrongement rather thon the con-
ventionol screw od|ustment.

The portion of the throttle cam shot contagts the
metering rod mets os a com and allows the red to
move, in the jet portion of the nozzle, as the throttie
i5 apaned. The steps o0 the rod ore designed to in-
crease the omount of fuel odmitted to the engine s
the metaring rad maves upward,

During idle and port threttle, the ecenomy or larger
sfep on the rod is In the |et orifice, Al wide open
thrattle operation the smallest step on the metering
red i3 in the orifice. The twe step metering rod
ollows closercontrel aver the pert throttle oparation.
Also, by partially reducing the thrattle opening,
gragter fual scomomy will be realized. Carburetor

problems con usually be traced to the fallewing ean-
ditons:

I, Clogged or restricted carbuseter passages, ar
dirt in inlet needle ond seat azsembly.

Improper idle adjustment,

Imgrepar throstle com adjusimant,

o Impropar float adjustment,

th & R

. Bent me fering rad,

If, upon inspection, any of thece conditions exist,
they should be cerracted immadialeby. Maintenonze
of the caorburetor Involves periodic romovol, dis-
essembly, ond ¢lsaning. Follew the instructiens for
diiﬂ-s!mm"' and thoroughly clesn gl the parts |n
Scott-Atwoter Engine Cleaner or some similar clean-
ing selution. Blow the air possoges clear with com-
pressed air. Coutonr The float assembly must ba

remaved prior to cleoning the ecarburetor with com-
pressed oir,

Remaval

l. Remeove the baffle plate.

47

4. Disconnect the choke linkage.
J. Disconnaect the fuel lines,

4, Remove wach i:url:url'h:r,

Disassembly

1. Turn the threttle lever arm unfil the metering
rod pops wp. Remove the matering rad,
2. Hemove the sorburstor bewl screw, matering rod

pin, spring, bowl, ond gasker.

-'m;% e R T T T T T
- = r
ks "?E": o o

YR e - 1

3. Remove the fleat pin, floot, and inlet nesdls
and seol assembly,

. Remove the idle adjustment screw.

5, Remave the thrortls shalt retainer saraw, then

remave the thrattle voiva, Lilt tae throtile
shaft out of the corburatos baody.

6, Hemave the cheke shoft valve, then remove the
catter hairpin ond spring from the and of the
choke shaft. The choke shaft con now be fe-
maoved from the carburetar Bady,

Ju

Assembly

Reversa the steps listed under Disossembly, Fal-
lewing are speciel instructions that should be ob.
sarved when u:;nmhiing- tha corburabor:
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Throtile Shafi,

8. Metm the positien of the spring and retoiner
on o new ossembled corburetor, Flace the
spring and retainer in this position on the
throttle shaft ond insesr the shaft inte the
carbureter body. Be sure the siroight and af
the spring is lecated in the hele in the
eorburetor bedy,

b. Rorate the throttle shaft eounterclockise
eppraximately 172 turn, unfl! the hola in fhe
throttle com iz directly sbove the refainer
screw hole. Holding the throttls shaft in
this position replace the retainer serev,

c. Holding the thromle in the previausly man-
tioned position, placs the thrattle valve in
the carburetor barrel with the twa holes in
the valve on the left, ond the markings on
the butterfly focing toward you, when lock-
through the borrel fram the manifold end.
Heploce the wolve sorews wsing Logtile o
pravant them from vibrating loose.

Choke Shaft.

o. Insart the throtrle shoft inte the carburatar
body with the actuating orm en the seme
side of the cerburator asthe idle cdiustment
SETEwW.

b. Slide the spring over the end of the ehoks
shaft so thot the inside end of the spring is
in the slet in the end of the shaft and the
outtide and of the spring slides into the
hale in the corburetar body,

c. Replace the cotter hairpin on the and of the
shaf1,

d. Retate the choke shaft opproximately 1.7
turr. Ingerl the chobe wvalve inte the carba-
retor barrel 5o that the smallest naich in the
valve is on top, and the markings on the
valve foce teward the monifald end of the
carburetor. Replace the valve screws bEing
Loctite to prevent them from vibrating
J-m:-u-

When replocing the earburetar bowl, tergue the
bowl screw ta 35-40 inch pounds.

Adjustments:

VYarious adjustments ere required if the carburetor
is to parform as it should. The follawing indormaticn
deals with these odiustmenrts ond should be care.
fully axamined.

Metering rod com adjustment — The adjustment
of the matering rod cam Is Importont since the
positien of the steps on the metering rod must
ke “fimed"’ to coincide with the opening of the
thraftle butterfiy.

Insert o 1747 float level gouge or twist drill

HEND AT THIS
LOCATION ONLY

144" BRILL

betwasn the sdge of the thratile butterfly and
the bare of the carburetor. With the buttartly in
this pesitian, the metering rod should protruds
178" measvred from the mochined surfoce of
the corbureter bedy to the top of the metering
rad. If any adjustmant [ required, bend the com
of tha band neorest the thrattle shaft to main-
tain the 1/8" dimension. Sae Fig. 77

A" DRILL

e
232,

2. idle Adjustment — Each motor is shipped from

the factary with the corburetor alreody adjusted,
Howsver, due to chonges in otmessheric con-
ditions ond through usope, it may becoms neces.
sary to readjust eech carbweetor, To do this,
start the moter ond ollow it fe warm up for o
few moments, then shift inte forwerd pear and
retard the threttle to the idle position. The
initial idle sefting is opproximately 2 1.7 to 3
turns apen fraem the fully closed pacition.

Starting with the top corburetes, turn the yellow
idle odjustment screw clackwize until the moter
evughs, then turn the idle serew counterclack-
wite until the metor jusr begins to spead wp,
Repeat this procedure for each corbureter until
smocth idling ig obtained.

Float Adjustment — In arder 1o provide the
carturetor with o constant controlled supply of
fuel, it is necessary to adjust the floal level,
With the carbureter off the matee, remove the

FLOAT ADJUSTMENT
( 25, 40,8 6OHP)

| L

=k
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carburetar bewl. Halding the corburetor with
the float on tep, the distance between the fower
side of the flaot ond the suter flange of the
corburstar bady should ke /8",

Te odjust the floar level bend the tab whizh
presses against the inlet neadie wntil the J/78"°
measrems=nt is ochtgined,

4, Hﬂfﬂ-‘fiﬂg :!-u-d: — All 40 mand l.‘_lﬂ H.E, l:I'IEiFIEI are
ghipped with o “'standerd'’ metering red whizh
will give estimum perfermance from sea level
up to 4000 feer. At altitudes abowe 4000 Faet we
recommend the use of a special “‘high dititude'”
metering rod to obtoin moximum performance.

All 40 ond 60 H.P. metering reds hove been
stamped with a Corter number ta aid in their
identificotion,  The folfowing list gives the
metering rod part fumber; its type, and fhe nume
ber thot will be stamped on the rod.

&0 H.P.

Metwring Rod Type Stasmped
CAJB-T21 Standord 751441
ALIB-T21 High Altitude 75-1504
40 H.P.

Metering Rod Trpe Stompod
CAHB-721 Stondard 7a3=-1508
AAHB-TZ High A8 ituda 8=1570

Do not use the high altitude matering reds on
engines operating below 4000 feei, os these
fods can cause pre-igritian at tha lowsr oltitudes,

MAMIFOLD AMD REEDS

The fuel-gir mixtues from the theee carburetors is
fed directly into the intake manifold. In the intdke
manifeld on interconnecting tube ol lows each cvlin-
det to draw fuel, o= required from the supply present
in the manifold, This ollows equal distribution of
fuel to the cylinders at all speeds.

Each cylinder has its own reed walve which opens
and gloses as the pisicn moves in the eylindar. &s
tha pigton moves an its eompression siroke the reed
valve is opened, ollowing fuel to enter the crank-
cose. A5 the piston moves downward an ifs powear
streke the volve is cloged praventing fuel from ra-
enfering the monifaid,

The reed valves arg ¥ shaped to allow the fuel mixe
ture to enter the crankeose without hesiration, Reed
stops limit the opening of the reeds and their curvo-
ture permits the reed to bend evenly without fa-
tiguing the metol. The reads should seat flat againzt
the surfoee of the resd box, howsver, o gop of up to
010 is permissobla.

Following dre the most commen difficulties that are
encaountersd with tha manifold and resds:

4d

I' I
III RO AR IRALIM

=
REED VALVE P BLATE

T Fnu|l:|l?‘l_mih:l|d ond read gaskets,

2. Bent er distorted reeds or reed stops.

Disassembly

1. Remove the shroud, carbureters, and digeonnees
the choke solenaid.

2. Ramowe the screws in the manifald, which Foca
toward the carbursrars,

1. Ramows the three belts which thread into the
rear of the menifold. The monifeld con now be
seporated from the powerhead,

4. Separate the manifald and monlfald cover.

5, lel'l'-ﬂ"«'l-.l rIIE qu '.'uh-e;.

Assembly

Te azsemble, reverse the procedure listed undar
Disassembly. Note: IF the resds or resd staps ore
bert or disterted, DO HNOT attempt o straighten;
reploce with new reeds and/or steps if G TR e
When reassembling be sure of| goskets are in plase
and bolts ore tightened sccarding to saquanze,

POWERHEAD

The 60H.F. powerhead cansists of the eylinder head,
bleck and cronkcose, pistons, rings, connecting reds,
erankshall, and necessary baarings and seals.

There is relatively listle that can go wreng with the
powernead. In mest coses, faulty engine performance
can ba attributed. to malfurction of the fusl or elec-
trical systems. In coses where engines gperform
peorly, censult the trauble shosting chart an poge |28
of this monvol. Then thareughly eheck the fuel and

efectrical systems beform initioting repalre on the
powerhaod,

Bafore attempting any repairs on the powerbead,
carefully read the Powerhead Repair Sectian in thic
manual.

Disossembly - For specific instructions in removing
any of the following components, other than the

pewerhead, refer ta the appropricte ports of this
section,

1. Discarnect the battery leods, fuel line, and
junction box leods at the terminal strip,
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Remove the flywhesl and alternotor,

Remove the distributor, ignitien ecil, recti-
fiar, storter solencid, storter, fuel pump, ond
ballast.

Ramawve the Allen s=erews which secure  the
powarhead to the ndapter assembly. Be sure the
scraws partially hidden by the motor suppart and
shift hondle are remaved.

. Lift the powerhead off the driveshalt, then

carefully remowe the carberetors, manifold, and
reed gssemblies,

Remova the ey linder head intake, exhausl, and
wiater taver plates,

Separate the cylinder heod ond hesd cfover
plates,

Hemove the upser and lower bearing cop agsem-
biies.

Femove the crankease bolis and separdte he
crankcose and block. See figurs 25,

0. Carefully remave the centor main bearings,

13.

kaaping the ports from each in soparofe, marked
caffaimers,

Corefully remove the rod cops snd bearing assem-
blies, keeping the ports in segarots senloiners,
matked occerding to the evlinder fram which
they were token.

Beamove the crankshotlt, use gpacial tesl Mo, 17657

to remave the fop and bottem mein besring os-
semblies. See figure 26,

Remova the rod ond pisten ocssemblies keeping
the parts separated sccording to cylinders. Use
o Fing axpander to remove the piston rings. Use
special too] Mo, J-7654 1o press out the wrist pins
ond wrist pin bEraring s. Sea r'|gure 27,

SPECIAL TOOL,
MQ. JSTBST

14. Detach the scoverging lines and remowve the

droin cover assembly, and chock valves. See
figure 24,

15, Spacialtacl Me, J-7841con be vaed fe remove hose

fittings from the black.

This completes tha stens meceisary fo cempleraly
disnssemble the powerhead,

https://www.boat-manuals.com/scott-atwater/



Mate the ground cormers of eoch coge half, Be
certain therod copond rod are carefully matehad,
then torque the rod cag screws to 1B0 inch
peunds. Rotate the bearing. If there is any bind.
ing or eatehing, check your ossembly procedure,

Apply a moderote amount of EC 847, or o aimilar
saalont, alang the outside edge of the rbber seal
in the groove in the black. Bs cericin nat 1o
allow the seolant to How imte cheek wolves or
the beoring,

Faollow the tightening sequence [llustrored, and
torgue the main beoring screws 1e 308 ineh
pounds and the erankcaoss screws o 150 inch
pounds,

After the crankcase bolts ore secured, replace
the lower bearing cap ond tighten its serews.
This |imits any dawnward trawel of the erank-
shaft., Froperly assembied, the cronkshaft shauld
have 010" end ploy, plus or mines ,002". To
estonlish correct end ploy, positian the upper
bearing cap and held firmly in place. See fi-
gure 31, With a feeler gouge, measure the dis-

tence between the bearing cop and the block,
To this dimension odd 819" pglus or minus
D02, Add this total number of shims to obtgin
correct end play, then sscure the upper beoring
cap in ploce. Ses figure 37,

11. Follow the tightening s=squence aad targue the
cylinder head balts to 275 inch paunds.

1. Rotate the crankshoft manually, with the spark
plugs removed, It shouldtum smosthly; ifit does
nat, check your assembly procedurs,

MOTOR SUSPENSION SYSTEM (480 end 40 H.P.
Medels)

The mater suspension syslem consizts of the handla
maunt and pivet tube, pivat bracket, boat brackers,
right and lefr yokes, tilt ond reversa losk mechs.
nisms, tilt step ond guide, and rubber cushion
moOuntss

The suspension systom supports the pawsrheod and
lawer moter assemblies and secures the motar ta the
boot. The rubber cushion mounts isolote miotar
vibrations from the transom of the boot and provide
Quieter molor Gperation,

The pivet brocke: contains the tilt lock mechanism
which pravents the metor fram reising out of tha
waler when the mofer is decellerated rapidly. This
it o spring loaded filt lock which will teleqse gute-
matically when opproximately 250 inch pounds of
force are opplied 1o the lower unit, thus pratacting
the engine when on underwater abject is siruck.

To till the motor, ploce the shifl |ever in farwaord,
depress the tilt lack lever, ond roise the motar up
wntil the filt stop EMpOoE 5.,

Te retumn the matar to the vertical positian, pull far-
ward an the tilt srop and slowly lower the moter ta
the vertical position. The reverse lock will =ngage
outgmatically.

Along with the spring loaded raversas lock, there ig
o shift actuoted reverse lock which angages the filt
pit and prevents the sagine from roielng out af the
water when operating in reverse gedr.,

The suspensiea system requires periodic checks of
the fosteners for tightness and the sendition of
rubbar mounts. Lubricote the pivet tubs frequantly
by applying Lubriplote, or o timilar lubricant, of
the grease fitting located on the pivet bracket. See

fig. T2.

Disossembly

l. To disassemble the boat brockets, remove the
sofety choin fink, pivol bolt, il pin, tie har,
tilt guide and stop assemblies, and the clamp
pad ossemblies. See figuwre 34,

£ Taramove the reverse lock ook disconnec: the
beo octuating springs ond spreod the ends apart
f6 remove it from the dowels,

d. To disossemble the tilt lock. remove the levar,

7
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SAFETY CHAIM LIME H BOAT BRACKET
PI¥YOT BOLT | REYERSE LOCK HOOK
TILT FiM J  SPRIMG

TIE BAR K LEYER

TILT GUIDE L PULL ROD

TILT 5TOP M TILT LOCK

CLAMP PAD 3,

pullred, spring ond rod spring, powl, hesk, hinge
pim, spring, and arm.

Remave the yokes, lower bumpers, lower side
mounts, and lower thrust meunt. See figure 35,

Pl

5

Slide the pivot brocket off the pivet tube,

8. Loosen the upgper thrust meunts, remove the side

mount bolts, remove the handle mount and pivel
tube, remove the side mounts; seporote the han-
dle mount and pivet tubs,

All-nnﬁl.r

To assemble the suspension system revarse the [
cadure listed under Disessembly, Follow the special
instructions listad below:

. The r:hi}ur maurts should be torgued To the fal-

3

lowing specifications when reinefall=d:

a. Id" - M suds — 20-30 inch peunds

b 18" = 1 studs — BE-110 inch pounds

e /2% — 13 studs - 240-290 inch pounds
Inspect the pivat brockel bearing ond seals. Be
tyfe the beorings ore lubeicated ond the seals
&re in good candition,

The three bolts which sscure the two holves of
the yoka should be terqued fo the follewing spec-
ifications: See figure 36.

a. (2] front bolts — M5 inch pounds

s

b. rear balt = 295 inch pounds

When reossembling the tilt lock be sura to chaek
the following things:

#. The pawl is installad =zo that the nylon wash-
ers ore on each side,

b. Hinge pin spring is instolled so that the fen-
sion forces the hook to fock en the tilt pin.

c. Whan installing the tilt lock lever threod the
Allen screw through the pivet bracket, rhen
place the washer, spacer, wove washar,
second washer and nut, in crder on the screw.
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SAFETY CHAIN LINK H BOAT BRACKET

PI¥OT BOLT | REYERSE LOCK HOODEK
TILT PIN J SPRIHG

TIE BAR K LEYER

TILT GUIDE L PULL ROD

TILT 5TOF M TILT LOCK

CLAMP PAD i

pullred, spring and rod spring, powl, hook, hinge
pin, spring, ond arm.

Reamave the yokes, lower bumpers, lower side
mounts, and lower thrust meunt, Ses figure 35,

5.

.

Slide the pivel brocket off the piver fube,
Locsen the upper thrust mounts, remove the side
maunt balts, remove the hondle mount and pived
tube, remove the side mounts) seporate the hon-
dis maunt ond piwvot tuba,

Assembly

To assemble the suspension system reverse the pre-
wodure listed under Disassembly. Follew the special
Insfructicns listed below:

L.

.
The rubbar mounts should be torgued to the fol-
lowing specifizations when reinstal|ed:

. /8" - A studs — T-30 inch pounds
B 38" 18 studs = FB_110 inch poLnds
g 12" = 13 studs — M0-790 imch pounds

Inspeet the pivat brocket beoring and seals, Be

sure the bearings are lubricoted and the sesls
are |f gaasd eondition.

The three bolts which securs the two halves of
theyoke should be torgued te the fellowing spec-
ficotions: See “W“ Ja.

a. () Fromt balts = 245 inch paunds

b, redar befi = 295 inch pounds

YWhen reassembling the tilt lock Be swre to check
the follewing things:

a. The pawl is instolled so thet the nylon wash-
Berg are on goch sida,

b. Hinge pin spring is installed =o that the ten-
sion forces the hook to lock on the tilt pin.

. When in:-in”ing tha 1ili leck lever thread the

Allen screw through the pivet beocked, then
place the washer, spacer, wave washar,
sacond washer and nut, in arder an the scraw,

https://www.boat-manuals.com/scott-atwater/



d. Hesk the spring rod 1o the tili leck hook and
orm, then ploce 1 spring, wosher, and nuf
on the threaded end. Tighten the nwt wntil
approximately 2 1/2 threads ore visible chave
the nut.

@, 'When instelling the tilt step, the straight end
of the spring should ke locoted in its hole In
the boat brocket, Wind the spring so that its
tension will snop the stop into the notch when
the engineg is 'I'u||:|r tilted.

& Ta obtain the desired tilt friction, tighten the
pivot bolt, )

LOWER MOTOR CASING

The lower metor cosing houses the water and bailer
lines, driveshaft, upper shift mechanism, ond idle
relief, It alsc provides the necessary suppert be-
twaen the powernead ond lower unif,

The lawer moter casing reguires only visvelly in-
=pacting the exterior casing and machined surfoces
for cracks, fthe casing is severely damoged it shauld

be reploced. |f the woter and boiler systems tail to

operate as they should, the lines and seals should

be checked for leoks,

In most coses the shift mechanism will be affected
anly by damaged or oroken ports. If the motor foils
ta shift properly, remeve the inspection plate to de-
terming whether the shift rod coupling is tight. If it
Is, remove the powerheod ond cdoptor plate te in-
spect the shift mechonism,

The idle relief focilitates storting by reducing ex-
houst back pressure, Operation of the idle relief is
explained in the Operating Principles section,

Disassembly

1. Remove the fuel line, bottery lezds, and junetion
box lends frem the powerhead,

2. Remove the screws which secure the pawerhead
te the adaptor plate, then remove the powerhesd.

3. Remave the lowar heusing and adaptor plate.

4. Remowe the inspection plate; then remaove the
battarm screw in the shift red soupling,

5, Seporate the pump howsing from the lower matar
Casing.

&, [Detech the handle mount and both :,r-u'-:i:: fram
the lawer matar cosing.

7. Remove the upper and |lower side mounts, smub-
herﬁ, and lower thrust meunt,

B Remove thereverse lock spring, rod, and mount,

Remove the pin which zecures the octuater to
the shift fever shaft, Slide the octustar and wp-
per shift red assembly off the shaft. Detech the
octuater end coupling fram the upper shift rod,

10, Withdraw the shift lever and shaft from the lower
molar £0sing. Separcte the shift lever ond shakt.

11. Remawe the waoter snd bailer lines and seals.

12. Remove the idle relief assembly.

Assembly

To recssamble the lower meter cosing, reverse the
steps [isted under disassembly, Fallewing are points
thor should be checked upsn assembling the lower
metor casing.

1. When installing the woter and bailer line, moke
sure thob the bottem seals ore in ploce and ot

the upper seale are firmly positionsd in the
adapior plate. =

2. The split side af the shift red coupling sheuld
face the rear of the engine if correctly installed.
Be surs the coupling serews ore tightenod se-

curely and that the serew body rests in the notch
in the shift red.

3. Be sure the idle relief ossembly is tightened
securely,

4. Torque the pump heusing to lower matar casing
screws to 140 inch pounds, Tergue the cdapter
te lower maior fasing screws te 750 inch r_-..;u.n..dg_
Terque the 2 front bolts, at the yoke, to 245
inch peunds, Torgue the rear balt, at the yoke,
ta 295 inch pounds,

3, Properly assembled, the shift lever shauld ba in
the vertical position, with the engine in newtral,

PUMF HOUSING

The pump bousing serves o5 o support between the
|rn-.'i=|.' motar cu:ing |:|n|:| 1|'||3 |m.-.-=r unit. It confainsg
the woter and bailer pump ossemblies, worer pick-up
cup, driveshalt, o drivashoft bearing and seal,

The pump housing itself requires only wviswal in-
spection of its machined surfoces ond the driveshoft
seal and baaring. Water in the lowes unit ar lubricant

4%
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leaking frem any of the drain hales in the lower wnis
can be on indicotion the driveshaft seal jg loaking.
However, if replocing the pums housing driveshaft
seal does net remedy the preblem, ses the fellowing
section on the lowsr unit for ather possible couses.

The water ond bailer pumps ore made of o siljeen
branze clloy ond have a sminless steal cup prassed
inte eoch cavity to ossure leng life under the mast
adverse conditions. You will nate thot soeh water
pump maunting bass ond @ small cdjocent area of the
pump i3 covered with vinyl tope. This vinyl tape
octs ng & thiald betwesn the oluminum gump howsing
and the silican bronze pump and provents elec.
trolysis. When assambling the water pump, be cars
tain that this tape is in ploce end In gaed condirion,

Alwoys check for the "relltale™ stroom of water
squirting out of the hole en the port side of the
powerheod adapter. A ctromg, steody stresm indi-
cotes that the pump is in working order, Absence of
the "“telltale™ stream indicotes that either the puing
1% mot working or thereis on obstruction in the woter
Sy s bem.

Alwoys closely inspect all water line seals and the
0" ring seals in the pump essembly. Replace any
that cppeor to be slightly damaged or show signs of
deterioration. They are relatively inaxpensive parts;
ot if ane foils, it con result in sarlous engine dam-
age. See the Operating Principles Section for an ma-
planation of hew the water and bailer systems funcs
tian.

Disassembly

l. Drain the lowsr unit by ramaving the drain and
vant plugs.

2. Flaee the shift lever in neutral position ond re-
move the small inspection plote on the star-
boord =ide of the lowaer motar casing. Se= fig,
J4,

3. Remove the lower screw from the shift rod
coupling end move the shift laver to the reverse
positlen,

4. Ramove the five Allen head screws securing
the pump housing to the lower meter easing.
See fig, 35,

3, Rotate the enfire pump housing just & fraction
ta break the =eal between the two pUmMps ond
the water and bailer lines,

6. Pull the entire cssembly down ond out of the
lowar matar casing.

7. Slide the rubber baot off the upper part of the
driveshaft by working it loose with your thumbs.

8. Ramowe the water inlet cup,
?. Remove the four pump g sambly meunting serews

10. Lift the bailer pump up and off the driveshoft
teking core net to domage the seal in the drive-

J4.

shaft hole as you slide the pump aver the Baot
groowve or splines, The bailer impeller will come
aff with the boiler bodv, Be careful not ra loss
the impeller drive pin lecated in the flat in the
driveshalt,

:1:'

VINYL TAPE

1.

11, Remove the "'0" ring seols, saparater plotes,
ond water pump impeller. Be coreful not 1o lose
the impeller drive pin,

12, The water pump body along with the eappar
water inlet line can now be removed. Be careful
not to damage the seol in the driveshaft hole os
you slide the pump over the boor groove or
splines,

13. Remove the thres siud nuts securing the pump
hovsing to the lower vnit. One stud nut is
plainly vigible at the top of the housing. The
other two are locoted down in the housing.

14, The pump housing ond laowsr wnit con now be
separated by pulling them apart.

15, Pull the driveshoft, with ite pinian gear, bear-
Ing and cup, down and out of the pump heusing.

lé. The caged needle beering in the uUpper pump

housing driveshoft hole con be removed by
using teol Mo. J.7555,
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7. Remove the leck aut from the driveshaft and
press the driveshoft eut of the pinien gear and
beoring.

Az sambly

Reverse the order of disassembly following thess
special lnatructions:

1.

8

¥,

10,

Alwoys replace beth pinion becring and cup as
a set, Do not reploce individually.

Insert the pinlon beoring on the deiveshalt with
the taper toward the top of the driveshaft, Prass
the bearing down on the driveshaft until ™ the

pinicn gear con be guided in place by the
tapered splines an the driveshoft. Then press
the pinian gear ong h!ll]rir-g onto the drivashals
a% a unit, This will carrectly position the bear-
ing on the driveshoft.

Apply Loctite or o similor locking agent to the
driveshatt stud; install the flot wosher, o0 new
lock nut, and torque the nut o 180 inch pounds .

Be sure the '"0" ring s=ol iz installed arownd
the pimien bearing cup.

With the driveshoft and pinion gear instelled in
the pump housing, reploce the lower unit snd
secure it in placa.

Be certain the vinyl tope is in place an the
water pump body as shewn in fig, 39,

slide the woter pump bady {including the copper
inlet line) in position in the pump housing.

Fisce the impeller drive pin in position in the
lower flat in the driveshaft (hold it in ploce
with a little greasel, and install the water pump
impallar with the word "TOP", locoted on the
impaller blodes, visible. The word "TOP'
should face toword tha spen partion =f the
pumg,

The round separoter goes on next ond sheuld be
flush with the top surfoce of the impeller.

Ploce the large "0" ring seal on top of the

1L

Tk

14,

R

16,

round separater plare, then slide the ramafin ing
soparator plote in plete,

The beiler impeller must be installed with the
letter “'T"", stamped In the impeller hub, toward
the bailer cavity, The latter "“T'" sheuld not be
visible, The letter "'T"" should face toward the
bailer cavity,

Fit the small ‘0" ring seal into the proove
around the steinless steel insert of the Bailer
hiady.

Flace the impaller drive pin in its flet in the
driveshafs and slide the baller assemblins inte
place and securaly fosten the entire pume os-
sembly to the Bumg housing.

Slide the rubker driveshaft boot in place, greass
the driveshafr splines, ond guide the driveshafr
inte the lawer moter casing. Be certain the boos

fits saugly oround tha bushing in the powsrhead
odopter.

ecura the pump housing fo the lowar moter

cosing and connect the upper ond lower shifi
I'I:|I:|.'I.

With the engine in en upright positica, refill the
lawer it with EP Mo, 90 cutboard gear lubei-
cant. Fill rhr-:u.lgh the drala hale yntil ||.l|:|rir;m'rr
flows from the vent hole, Reploce the vent plug,
then the drain plug. The copaeity is 15 ounces.

EXTEMSION KIT INSTALLATION — See fig. 42.

1.

Disossemble the pump housing, including re-
maval of tha lowar unlt, af praviously de-
scribed.

- Azcemble the pump housing, uging the extension

drivesholt. Replace the lower shift rod with the
one from the kit and sssemble the lowes unii
and pump housing.

iﬂﬂlﬂ“ the |nwar Ilqi]ar Iinu 5 el |;|r|d ﬂ'm giumia
num waterline mxtension in the sxtension body.
Do nat press the aluminum water line extension
completely dewn ints the extension body and
leave apgroximately 174" protruding obove the

i1
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top surfoce of the extension bady,

4. Thread stud (El inte the pump housing and as-
semble the lower unif ond pume hauging with 4
Allen scraws.,

% Install the extension boiler [ine through the
gremmet in the bracket in the lawsr moror eas-
ing and guide the tep end into the seal in the
powerhaad odaptor. This top seal must be in
ploce ar the bailer will not aparate.

&, The snties agsambly can naw be assembl=d 5o
the lower motor cosing. Ge certain all seals and
the rubber boot on the driveshoft are in ploce.

LOWER UMIT {40 and 40 H.P.}

The lewer unit containg the forword gear beoring
and cup (&), the reverse gear beoring ond cup, (B,
alang with the lewer shift rod IC), com selecter
[DJ. .'IH}:hﬂ|5Er shoft fE:I, clutch du:u; ':F]. prnpu“h
shaft plunger {G), and the necessary s=als, woshers,

atc, Sew Fig, 43,

43,

The lewer unit utilizes @ harizontal shifting mechas
nizsm. The clutch dopg is mowed inte and ocut af en-
gagement with the geers by the propeller shafl
plunger, The plunger’s pasition is datermined by T
location on the com selecior. The clutch diog is

52

spring loaded inta forword goor and the plunger is
in the despest Indestotion of the cam selactor. In
neuvtral the plunger is riding in the middle indan-
tation of the com selector, In reverse, the plunger
Is riging in fhe bottom ond smollest fndentation of
the com selsctor, See fig. 44.

PRI

Tha most important, end most chvious, mointenance
chee is ta be sure the lower unit hos on adequete
supply of lubricont (EP Me, 90 gear lube] at oll
timas. Equolly importont iz ta ba cestain that the
ramate contral hook-up is odjusted properly o assure
full engogement af the gears. Along with this chack
Iry to determine if the motor operator is shifting
correctly, A positive, sharp motion sheuld alwaps
ba used to shift gears. An engine should never ba
sasead fnte gear.

The continued presence of on ewxcess amount of
waler in the lowerunlt lobricant o lubricant leaking
trom tha fewer wnit droin heles or oroumd the pra=
pallar shaft sacl, requires a clese inspection of all
swals, including the tep seal in the pump haouwsging,
Replace all suspact seals.

Disossambly

1. Repmat the section an dizassembly of the pump
housing, leaving out those steps dealing with
replacing the piniea geor,
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2. Hemove the propeller; reploce the propeller
nul,

3. Remove the two bearing cap screws and top the
propeller nut with o mallat to disengoge the
bearing cop from the lawer unit body. (Do net
strike the eors on the b'ﬂring fap. ) See fig, 46,

4. The propeller shaft and gear assembly can now
be removed from the lawar unik, '

5. Te remove wither of the geors or bearings, sup-
port the gear nearest the bearing to be removed
ond press ouf the gropeller ghall,

8. To remove the clotch daog, remeve the forward
gear, beoring, and tha plunger. Using tool Ma,
J-7533 ta comgress the prapeller sheft cpring,
drive out the roll pin halding the cluteh dog in
place on the shaft.

7. Unzcrew the lower shift rod 1o replace it or the
cam s lector,

8, Use tocl Me, J-7856 1o remave the farward gear
bearing cup, See fig. 47.

%. Use toal Na. J-7656 10 remove the reverse geor
bearing cup from the bearing cop,

Assembly

Reverse the order of disassembly following these
tpecial Instruetions;

1. To install the forward gear bearing cup, always
Wae the shims which come with the new bearing
assembly and seot the cup squorely in placa
uzing toal Mo, J-75548. Soe fig, 43,

o TN

cELE

45,

2. Te Install the reverse gesr bearing cup - in tha
bearing cap, always use the shims which came
with the near bearing ossembly and seat the
cup squorsly in place using fosl Mo, J-7E55.
sam fig., 49,

a9,

3. Install the clutch dog {using foal Hg, 37533 ta
compress the plunger spring) with the square
fewth focing toward the threaded ead of the pro-
peller sheft, Sacure the cluteh dog with o new
fell pin,

4. Slide the reverse geor, marked with g stomped
"R™ an the fece of the cluich ring, inte place,
then press the reverss gear awaring an the prop
shafy until It botrams on the sheulder on tha
prep shaf,

L

Ta install the forward gear ong bearing, follow

%3
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the some procedure os for the reverse geor ond
bearing: The ferword gmar is marked with on
"F'" stamped on tha foce of the clutch ring.

&, IF the selector com or shift rod have been ro-
moved, [fatcll the sslectar com in the lower
unit than threod the shift red info fhe selector
cam until it bottoms. Baek off until the shift
red is n pogition o fit into the pump hows ing.
Be cartain the seals and washers are placed on
the shift red in the order shown in tig. 45.

7. The bearing cop con now be installed, but DO
MOT tighten the bearing cap serews. Just snug
them dewn, Both 40 and 50 H.P,. motors.

8. The lower unit can now be gssembled to the
pump housing. Torque the lower wnit pump
heusing stud nuts ta 275 inch pounds,

BEARING CAP ASSEMBLY — &0 H.P. OHLY

The Fallowing proceduras must be closely follewed
im order o ::-ful:ii:ﬁ 1|'|u corract FH'H‘I'WH' an fhe -Fur.

ward ond reverse gesr baarings in the 60 H.P, lawer
unit,

l. Place the shift lever in neutral pasition:

2. With a feeler gaugs, deferming the gop between
the beoring cop ond the lower wilt midway be-
twaen the Allen screws. Add shims that eguol
the determined gap under sach sor of the bear-
Ing cop. Horseshoe shims are aveilabla in

thicknesaes of 001", 002", 003", and .005"".

3. Torque the bearing cop screws o 250 fnch
pounds,

4. With the shift in nevtrol, ebtain o torque read-
ing off the prop shoft ag shown in fig, 50, The
terque reading should be 7 1o 11 inch pounds

with the prep shoft seal in ploce. If the reading
is over 1] Inch pounde, leosen the bearing cap,
odd shims (equel thicknesses behind each ear);
forque tha bearing cop screws ta 250 inch
pounds, ond test ogoin, |f the reading s below
7 inch pounds, repeat the some procedure os

asove, but remove shims until the prep shaft
fergue rpading fafls within the ¥ ta 11 inch
pound ronge.

Withouwt the prop shaft seal inplace the procedure is
the some but the ollowoble torque is 5 to ¥ inch
paunds,

BEARING CAP ASSEMBLY - 40 H.P. ONLY

The 40 H.P. bearing cap musi be assembled oc-
cording to the following procedure to abtain 000
J005" end play for the forword ond reverse geor
bearings.

1. Ploca the shifi handle in nevtral,

2. Ploce beering cap in position withoul shims
ond snug up the serews fingar tight, Megsure
the gop between the bearing cap ond lowsr it
ond add this thickness of shims.

3. Torque the beoring cop screws to 250 inch
pounds.

4, Obtoin o torque reading off the prep shaft as
shown in Fig. 50, Refer to the following chart

ta determing the required thickness of shims to
Be aaded,

As an example;
If distance between bearing cap ond lowsr unit
is 010, odd 010" shims. If the torque reading
is 13 to 14 inch pounds, add shims egual te
A7, Shims are avoilable in i AR |~
03", end 005 thicknessas.

5. Loosan the bearing cap screws and natall on
equal amount of shims (the thickness af ‘which
wete determined in step fouwr | under eoch eor
of the bearing cop and torque the bearing cop
scraws 1o 250 inch pounds.

&, Take another torque reading off the prop shafi,
The reading should not be above 2 inch pounds,
which is the amownt of resistonce offered by
the prop shaoft seal.

Under no sireumstonces should thece be over
005" of end play.

TORQUE READING

UETMHFI} SHIMS TO BE ADDED
E" Ibs. min. A4
" Ibs. — 10" lbs. 15
11" Ibs. = 12'* |be. JIE
13" Ibs, = 14" Ibs. A17
13" Ibs. = 18" |bs, A1B
17 Iba. — 18" Ibs. J19
15" Ibs. — 20 Ihe. .020
21" b3, 021
22" |be. a2
L il P 023
24" |bs. — 25" Ibs. 123
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Horsepawer 0B, C. Certified. . .. ... ... 0 0., 40 H,P, =4B30 BPM

Marsal Full Throttle Range. . 0o i v i v e e 4400 to 5200 RPM
Mumber of Cylindars . o oo v e i it e e bt e e e e P
Botw et Sroke o0 s i b e i e Citbara i 3 1Y XF g
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L ot TR T G A PP e P R et et R 14:23
Fuel Tonk Copaoitye v o0 venevnr s s esss srmeosnsen e f gal.
Fuel Mixtyre

L feaea 1/2 Pint Qi to 1 gal. gas.

Metmal Vpemban .. o is aan s 38 Pint Qil to 1 gal. gas.
Initial Carsuretar Seting

WA . o i B R O S e v S Fized lat

i e <24 Turns Clpf.-n (eounterclackwise] from closed position
Spark FJLIg::- ....... B e R e e e J6JM Gopped 035"
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40 H.P. MODEL

When servicing the 40 H.P. modeis, seporate maojer
ossemblies first then pracesd to overhaul or repoir
each ossembly.

Information on how the verious sysfa=a eparate can
be lound in the Operating Principles Seciion. In
some coses digassembly instructions Far the 40 H.P,
model ore identical to the instructions given for
the &0 H.P. model. To avoid needisss repefition
refer fo fhe oppropriate part of the 60 M.P. secricn
1o abtain thess insiructions.

Fer cenvenience we have divided the section inte
various ports, mach of which pertain to o major os-
sembly ¢r system on the engine. Following is o

list of these ports in the order thot they will oppear
in this secticn,

1. Housings
2, Electric Systems
2 Fuel System

4. Pewerhead

& Suspension system

& Lower moter ossembly

TOP HOUSING

The top hausing is constructed of fiberglass, To re-
move the housing, depress the levers en each side
then lift the housing off the engine. The waricus
emslems, brackets, etc., ean be removed and rig-

ploced if necesszary, When remaving perts which are
fiveted, drill the rivets out,

It the housing is slightly domaged, it can be re.
paired using a fiberglass repair kit. For instructions
on painting the housing, consult the Genseal |n-
farmatian saction.

LOWER HOUSING

The lower housing iz canstructed of aleminum In-
structions on pointing or touching up the housing
con be found in the General Information section.
Replacement ports are availcble should replacament
of parts be necessary,

Disossembly

1. Disconnect the intake fuel line, battary and
terminal strip leads. On manuel starting medels

disconnect the stop switch leads and discon-
nect the manual choke linkage,

2. Remove the screws which secure the pawer-

head to the adoptor plate, then remove the
powerhmed,

4. Remove the serews which secure the housing
to the adapter plate,

4, Hemove the remote centrel bracket and the
grommets from the front of the housing.

5 On manual starting medels remowve the stap
sw iteh ulumhhl,

6. Drive the gin out of the hood relesse lever,
then remove the heck, spacer, ond wosher.

Assembly

Toa ossembla the housing revarse the preceding
steps, Lse EC 847 adhesive ts comeant the meldings
in plac=,

RECOIL STARTER (Manual Storting Madels)

The steps for complately disassambling the reccil
elarter are bosically the same for all madels. Con-
sult the Operoting Principles section far disos.
sembly and assembly instructions,

Starter Removal — See hic., [,

l
l. Drive out the pin which secures the latch to
tho starter housing.

2 Remove the cotter pin, latch, and saring frem
the link rad.

d. Seporate the fink rod frem the mognete step
lawer.

4. Remowve the storter maunting screws.

5. Remeve the starter maunting brackets, if necss-
SOrY.

Svarter Replocemens

RHeverse the preceding steps to install the starter
on the engine,

The storfer lock assembly should be adjusted so
that the latch will engage the pulley teeth anly in
forward and revarse geor. Ta make this adjugimant,
thread the nut on the link rod either up ar down,

Adjust the magnetc stop lever so thot it will come
inta cotact with the stator plote limiter only in
nautral gew. Ta moke this adjusimant tum ihe Aut
on the leck rod either up or down. This adjustment
limits the throttle advance in nevtral gear.
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40 H.P. ELECTRICAL SYSTEM (Electric Starting
Models)

The electrical aystem consists of four separate cir-
euits as follaws:

1. Ignition circuir,

2. Starer circuif,

3. Choke circuit,

d, Ganurufir:g circult,

For information on how esch of these circuits apar
ote, consult the Qperating Principles section,

When initioting repairs on the eiectricol system, in-
spect each circult individually from steet to finish,
Start at tha power source ond follow the circull,
checking the aperation of eoch component, wntil it
feturns fo the pawer source, £

The incrament drawing will be very helpful in trac-
ing soch circuit. Power leaves the bottery from the
pasitive termingl ond must have an unbreken path-
way to that it cen return to the negative termingl,
it the gireuit is to funetion,

IGHITION CIRCUIT

A general explanation as fo how the ignition system
functians con be found in the Operating Principles
s&clrian,

Following ore the components thet comprise the
ignition system listed in the order thet they should
ba checked whan trocing the eircuit.
1. lgnitian switeh.
2, Bellast.
3. lgnition coils.
4, Brocker Plate.
. lgnitien paints,
b, Caondensar.

3, Yacwum ond throttle switch,

Check the following peints as possible couses of
ignition difficulty:

. Leos= connections.
2, Faulty switches, ballast, coils, or condensars,

3. Dirty ar improperly gapoed breckar points (must
be goppad af 02077,

#. Wrong plug, fouled, or improperly gapped spark
plugs.

% |mproper synchrenization ar timing.

To mointain the ignitien system, periodically check
and tighten all wire tonnections, Cleon the points
by sliding o piece of poper beck and forth betwesn

fhe points. The painte should be gapped to exocthy
20" wsing o feeler gauge. Ratate the flywheel so
that the braaker arm rests on the high point of the
bresker com. Loosen the mnun!lng scrows and |n-
sert the gouge between the points, Pived the peinl
ossembly o that the broaker ormresis firmly against
the cam. Tighten the momting serews, then remove
the fesler gouge. JAJM Champion spark plugs should
be uwsed on oll 40 H.P. medeis. They should be
gagped ta 035", ‘

lgnition Switch |

Use o test light fo check the switch continulty in
the vorious positions. With the key in tha “ON"'
pesition there should be continuity between anly
the bottery terminol ond the ignition terminal. With
the key in the “Start’’ pasition there sheuld be con-
tinuity between the bottery terminal and bath the
ignitian and solenaid terminals,

Remaval and ﬂaph:mgnf

1. Remeve theignition and choke switch trim nuts. |

L Remeve the nut from the maunting brocket and
di sconnect the switeh lead wirss,

3 Reverss steps 1 ond 2 to install the switeh,

Ballagt

The bollest (s mounted an the powerhead, To test
tha hallast-refer te the test instructions on pogelds.
When replacing the ballast be sure the correct loads
are aftoched to the ballost terminols: see wiring
|i.i|:|gr-|=:n. "

Disossembly and Assembly

1. Disconnect the ballast |eods.

2, Remove the baliast,

lgnitien Coils

There ars fwa ignitien coils, ono for each cylindar,
They are maunied on the pawerhésd and should be
checked occording 1o the instructions an page 135.

They are o0 saaled unit and must be realeced if thay
should fail.

ag
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1. Ploes the shift lever in the nectral positign
and move the speed contral lever os for toward
tha "'fost” pasitien as possikble, This places
the stater against the stator stop.

4, Locsen the nut on the stater link and tum the
stator screw in o out until the TDC mark on
the spork odvance cam, the canber of the raller
on the spork advence ectuator, ond the center
of the tower shaft are oligned. Sae fig. 7.

-, [ =
ADVANGE &

TUATORY
o fr

3. Tighten the nut,

This is hew to check the adjustment. (Electric
starting models anlyl. Some engines have fly-
wheels with two ‘“odvance’” marks an them and
some hove adly one.

g. U engines with fwo odwance marks ap-
praximately 378" apart on the flywhesl, the
peints will break when the right hond ad
vence mark is opproximately 1514 to the
left of the pointer an the Hywhesl guard. os
the flywheel is rotated with the spark ad-
vance lever at '‘fast”, This indicotes tho
the points ore brecking of 332 befars tap
geod center a8 raguired,

b. On engines with twe advance marks approxi-
mately 3/16" oport, the paints wi]l break
when o mark is en sach side of the pointer
as the flywheel is rototed with the spark
advance lever at "fast’’. This indicates
that the points ore breaking ot 33° hafors
top dead center as required,

On engines with one advance mark on the
flywheel, the peints will break when the
mark is approximately 1/18" 1o the left of
the painter on the flywhesl guord as the
flywheel is rototed with the spark advance
lever at '“fast'’, This indicotes that the
paints ore brecking at 33% before top dead
canter o8 required.

m

This paint can best be determingd by using a fimitg
light, with the engine running.

EYMCHROMIZATION (Electrical and Manuval Start-
Ing Madals)

This odjustment must be performed using the follow-
ing procedure, The sngine must be timed comectly
to properly periom this cosrostion,

1. With the angle and length adjustments looie an
fhe thratkle actuator orm, align the TOC mork
en the spark sdvance cam, the center of the
raller on the spork odvance actuator, ond the
center of the throttle fower shaft sn & line.
Sem iig. B

F
4. Move the threttle octuotor orm toword she
threttle cam, wsing both angle and length od-
justments, until the roller touches the First
mark on the cam. Tighten the length adjust-
ment &crew.

3. Mova the threttle sctuater arm, using the ongle
gdjustment only, until the secend mark on the
frrattle com bisects the center of the raller,
See fig, 7. Repeat thic procedure with the
ather sorbureter. This just crocks the throttle
velve slightly as is nacessary far =asy starting
and smooth eccaleration on the 40 H.P. engine

Tochemeter (Royal Scott)

The Royol Seott Model comes equipped with o tach-
emetar to measuwre engine RPM, A set aof contact
points are mounted an the broaker plate. The paints
ore octivabed by the com an the cronkshofi and re-
guite two confocts to operole the rachemeter. Far
information en adjusting the tochameres points con-
sult the 80 H.P. Section. To replece the fachamgtar
peints remave the flywhesl, disconnest the toch lesd
wires and remove the mounting screws. When attach.
ng the lesd wires to the tochometer points be sure
to attoch the brown wire fo the single contger and
conngct the other lead wires to the twin ferminals.
To mount the tachemetar ossembly to the dosh pane|
drill & 3 5/8"" hole in the panel, Ramove the “UJ"
clamp from the back of the tochomster assembly,

()
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inaert the tfmch bady into the hale and reploce the
“U™ clomp. The termingls an the haek of the taeh-
ometer are morked sccarding fo the color af the wires
that will be ettached te the terminals,

TAGHOMETER POINT
ASSEMBLY

=

STARTER CIRCUIT

For infermation on how the storter circui! operates
coensult the Dparating Principlas ssction of this
manual. The starter elrcuit is comprizsed of the fol-
lowing eomponants:

1. lgnifr'n:.n switch

2, Shift fimit =wite

1. Starter zolencid

4. Starter mafsr

The ignitlen switch, shift limit switch, ond startar
solencid ore sealed units which must be reploced if
thay should become inaperative.

Ignitien Switeh

dee the lgnition Circuit for instructions en the g
Aitien switch,

Shif Limit Switch

The shift limit switeh must be odiusted so that lis
plunger is fully depracced with the sngine in newtral,
To moke this odjustment loasen the switch mouni-
ing screws, Ploce the shift laver in neutral, than
locate the switch sa that the plungar is fully de-
pressed. If the plunger (s not fully depressed, the
startar moter will nef eperate, See Fig. 10,

Hlmnvn-l ond Replocemeni
1. Disconneet the switch land wiras,
2, Remove the swiich mounting screws.

3. Te reploce the switch reverse steps 1 and 2,

Srarter Solencid

If the storter mater will net crank the engine sver,
then the starter solencid should be checksd to ses
It It is operating as it should, Test insfructions gre

L.

given In section X for testing the starter solenaid,
[f the sclencid is inoperotive, it must be replaced
a5 it is o sealed unit,

Replocemant
1. Disconnest the solenoid laad wires.
2, Remove tha solancid,
ds When replacing the solensid consult the wiring
diggram to attach the leod wiras,
Starter Motar
The starter mater is bosically the some for sll slae-

triz starting matars,

For dateilsd information s disassembling ond sarv-
iging the starter motor, consult the Operating Prin-
ciples section of this manual.

Btarter Mefor Bemaoval

l. Disconnact the lead wires,

2. Remove the mounting brocket seraws.

CHOKE CIRCUIT

The 40 H.P. mede| utilizes a choke circuit that i«
identicel to that of the &0 H.P. model, Fer informas
tion on the choke chreuit refer to the &0 H.P. soc-
tion.

GENERATIMG CIRCUIT

Information en how the ganersting circuit operates
can b found in the Operoting Principles sectian,

The generafing circuit consists of the following
COmpanenTe:

1. Csil and core assembly

2, Selenium rectifier

Coil and Care Assembly

Tha coil and zor= I!i-lﬁlll-lall}' i5 locoted beneath #he
flywheel. lnstructions far testing this assembly
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can be found in section X. If the colls become
inoperative they must be replaced, A break in the
wiring, at the eail terminols, con be repaired by
| soldering. Output of the generater (s 4 to 6 amps.

C sembly
l. Remove the flywhes| using o flywheel puller,
2. Remave the breaker plate.

3 Disconnect the cail leed wires, then pry up an
the coil wedge spring. Remaove the nylen re-
tainer and coils,

4, Remove the stoter slete ond corss. See
Fig. 11.

Ao ably M.

Te assemble the generator reverse the steps |isted
under digasszembly. Poy clase attention to the
fallowing speciol instrustions:

1, Use Lectite to prevent the stator hold-dewn
screws from vibrating loose,

2 The ¢oil wedge spring should lock aver the
edge of the core assembly to hald the coils

firmly In place, Ses fig. 11.

3. The coil lead wires should be rovted benssth
the stator plate and refained t¢ prevent them
frem coming into contact with the flywheel,

4. Check the breaker [nd tochometer on Royal
acoit models) point sertings eiter you have re-
ploced the breaker plate,

5. The flywheel nut should be torgued to 975
ineh paunds.

Selenlvm Rectifier =

The rectifier-is mounted en the pawerhaad ard s
connected Ie the generaior. Mo mointenance or od-
justmants dre required by the rectifier. Te fect the
regulater aperation gonsult section X of this manual,
Information on how the rectifier operotes con be found
in the Operating Principles Section. If the rectifier
Iz defective it must b reploced.

Remaval
L. Disconnect the rectifier lead wirgs,

4. Eemove the rectifier ond seporale it from its
maunting brocket,

3. Ta teplace the rectifier reverss steps 1 and 2.
Attach the yellow lead wire to the terminalg
marked with yellow paint. Attach the red leod
te the termingl marked with red pain.

IGHITION S5YSTEM (Manual Starting Madels)

Tha 0 H.P., manual starting made| hkaz a magnata
ignitian system. For information an how this system
operotes, consult the Operating Principles section.

The ignitian system consists of the flywheel, stator
plaote (which eontoing the brecker peints, condensers,
ond ignition coils), spark plugs, vaeuwum switches,
threttle switch, and stes switch.

SCOTT 40 5P manuaL
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The most commen causes of ignition difficulty are:

L. Dirty or improperly gepped brecker paints or

spork plugs.
2. Looss comnectisnas.
3. Faulty gail or condenser.
4. Wrang spark plug or incerrect spark plisg gop.
5. Engine improperly synchronized or timad,

Infarmation on how each companent sam be fested
can ba found in section X, To mainfain the igni=
tian system pericdically chack all electrical con-
necticas for tightness, Clean the braoker points, by
drawing g piece of paper batween the contasts, Ra.
tate the flywheel until o bresker orm rests on the
high points of the com. Loesen the mounting
screwsd ond insert o (020 feeler gouge between the
peint contocts.  Pivel the points assembly se that
the brecker orm rests ogainst the cam, then tighten

the mounting serews, The points should row open
io 020",

Disassembly (Magneto)
. Remove the manusl starter.
2 Remave the flywhsal,

L The bresker points, coils, ar condenser ean
fow be removed by dizconnecting their lead
wires and removing their mounting screws or
clip,in the tase of the ignitisn cail.

4. Remove the falt cam wiper and its brackst,

5, To remove the stater plote, remave the serews
which sezurs it to the stater hold-down plate,

The magneta odapter plate con now be removed
if necessany.

Asnembly

Te astemble the mogasto reverse the preceding
steps. Fallow these special instructians:

. Use Loctite to prevent the stater hald-dawn

b4

scraws fram vibirofing loose,
2, Gap the breaker points,

% Tarque the flywhesl nut to 975 inch pe

Spork Timlng

Far infermation on timing the engine, sea Elactrical
System (Electric Starting Models).

Synchrenization
Sed Electricel System (Elsciric Sterting Madels)

Vacuum snd Throttle Switehes

Informotion en the cperation of the wacuum and
thrattla dwitehes con be feund in the part of thig
section which deals withthe electric storting models!
Two vacuum switehes ore vzed an the menval 3'“""‘:
ing model. Eoch of these switches are atfached to
a set of breaker points and sperate in the some mar
ner as gescribed under electric starting models)
Consult the wiring diagram when attaghing the
switch lesd wires,

Manuel Stop Switch

Located an the frant hausing is the monual stap
switch. This is a push butten type switch which is
capmnéciead to beth sets of breoker points, De ging
the switch will graund the breoker points, . sping
the engine, The switch is o sealed unit which must
be reploced if it becomes faulty. -

Replocemant
1. Disconnect the switch lead wires,

2. Remove the knab,

1 Remave the mounting nuts, then separate thel
switeh from its bracket,

4 Te reploce tha switch reverse the precading |
steps,

FUEL S5YSTEM — Manual and Electric Models

Although thers are only two carburetars on the 40|
H.E. engine, the companent ports and assemblies)
in the fusl system operate in exactly the some mes-|
her oz these in the &0 H.P, fuel system, With thel
exceptian of the carburetors and the fuel lines, all|

fuel system parts are inter-changecbie betwesn the|
40 and 60 H,P, engines,

Follow the 60 H.P. maintenance, adjustment, ond|
disassembly pracedures #xploined in secii-= [V
with this exception: it is always necessar Fa- |
move the top corbureter |n srder te change m&tering
reds on the 40 H.P, engine.

See the 4D H.P, "Electrical System' section m!
gropeely synchromize the carburetors,
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Powerbead

The #0 H.P. powerhead consists of the cylinder
head, block ond th:m.k:n:n.. pistens, rings, connes-

ting rods, eronkshoatt, ond necessory bearings and
sen’-

There is relatively little thot con go wrong with the
powerheod. In most cases, faulty engine performonce
con be aotiributed to molfunction of the fuel or elec.
trical systems. In coses whare engines perferm pooi-
Iy, consult the treuvble shooting chart on poge 128 of
this maonual, Then thoroughly check the fuel and
electrical svstems before initiating TEpairs on the
| pawerhead,

| Befere ottempting any repoirs on the powerhead,
carefully read the Powerheod Repoir Section in this
monugl.

| Disaszembly

For specific instreclions in removing any of the fol-
| lowing compenents, other than the powerheod, refer
| to the apprepricte parts of this sectien.

|
I. Manwal Starting Models

A, Remowve the shift lock, recail storter, storter
brackets, ond Flywhnnl.

B. Corefully remove the mognets to aveid dom-
aging the point ossembliss., Remove the

stator hold down ond odaptor plate assems
blies.

. Eemowve the vacuum switches,
2, Electric Starting Moedels

A, Diszesrnect the botdery leads, Fuel line, ond
eleciric wiring leads ot the terminal strip.

B. Remove the flywheel, brecker plate, and
stator essembly,

. Remova the ignition eoil, rectifier, stortes
solencid, starter, fusl purmg, bal last, vocuwem
switches, throttle switeh, end limit switeh,

1. Boih Modsls

A, FHemove the Allen screws whizh secure the
powarheod te the odopter plote. Be sure the

screws partially hidden by the meier suppert
| ond shift herdle oe removed,

B. Lift the powsrhesd off the driveshaft, then
carefully remove the corburetors, manifeld,
ond reed ossemblies. See fig. 14,

)

C. Remove the cylinder head, intake, exheust,

and water cover plates.

Separate the cylinder heod and heod cover
plates.

Remave the lower bearing cop ossembly.

Remove the cronkcose bolts ond seporate
the cronkcose end block. See figure 15.

- BLOCRT
{ifh, !

G. Corefully remove the centar main bearing,
heeping it in o seporote, morked contoiner,

H. Corefully remeve the rod cops and Hearing

ossemblies, kesping the ports in teparate
eentainers, marked according to the cylinder
fram which rhz:,r wers fokean,

Femowe the crankshoft, use special tosl ns,
J-T857 to remove the bottem main beoring
assembly,

1. Remove the rod and piston essemblies, kesp-

ing the ports seporated scesrding to evlin-
ders. Use @ ring expander to remove the pis.
fon rings. Use special tesl ne. J-T454 jo
press out the wrist pims and wrist pin bear
ings.
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K. Remeve ihe scovenging check wvaives.

This completes the steps necessary to comaletely
disassembie fhe powerhead,

Assembly

Ta

reassemble the powerhead, reverse the sfaps

fisted vnder Discesembly, Special attention should
be given to the follewing points when assembling the
powarhead,

i

4.

Install the wrist pin bearings with special foal
Mo. J=7654 so that the lettering on the endof
the bearing foces the outside of the piston.
Wrist pin bearings should be pressed in wneil
the race is almost even with the bass on the
inside of the piston, Be coreful Aok to distart
the pisten when instalifng- the bearings.

Pistan rings sheuld be installed so that tha in-
side beveled edge foces the top or dome af the
pisten, The rings should olse ke insiclled sa
that the |b|:|:||:in; pin in tha piston groave is cen-
tered  in the open postien of each ring.
Use special tool Mo J-TE54 1o press the wrist
pin throwgh the connecting red. YWisually cenrar
the rad on the wrisf pin, Be coraful not to dis-
tart the shope of the pisten,

Use the No. J<7319 ring compressor and install
the piston in the bleck, sa that the sloping por-
tion of the pisten dome foces the exhaust pors.
The side of the rad morked "Tnp" should Face
toward the flywheel when in sperating position,

Press the bottom main beoring an the cronkshaft
using tewl No. J=7657, Insrall the bearing on the
shaft by hand until it i= aligned. Then press the
bearing on the erankshaft until it bottoms, The
lettering  en  the roce should face suf,

When replacing the center main beoting, be swa
to locate the bearing on the pin locoted in the
jeurnal. The rollers ore assembled in the slats
araund the ourside of the l:e-wiﬂg cage. One rel-
ter to sach slot and one roller between each and
wl fie coge halves. When placing the bearings in
the cage use grease o hold them in plece. The
bearing race is froctured, so be sure the fwe
matching holves are careful ly assembled together.

When securing the cannecting rods fe the crank-
shaoft use grease o hold the becrings in ploce.
Mate the ground corners of eoch cage half, Be
certoin the roed cop ond rod are carefully march-
ed, then torque the rod cop screws to 180 inch
pownds. Hotate the bearing. If thereis any bind-
ing or catefing, check your ossembly procedure.

Before sacuring the crankcase fo the Block as-
sembly, determine the guantity af shims requirad

. Torque the main beoring screws to 300 ine

. Secure the [ower beerlng cap In place,

fa prowide the corfest amsunt of grankshabt edd
play. Te'do this pasition the lower bearing cop
and hold Firmly 1a ploce. With a fesler guugr.
megsure the distorce between the bearing cdp
and tha block. I+ thig di siance is?

00 to 002 add rio shims
002+ add 002 shims
003 + add 003 chims i
A04 ¢ add Y shims

005 + add 005 shims, ez,

Apply o maderate amaunt of EC847, or o similar
smalant alang the gutalde adge af 1 Jober
seal in the groove in the crankeose, Ba cartein
nat ta allow the geslant “te flow inte chedk
valves or the bearing,

- %

pourds ond the cronkcase scrows fo 150 ing
ﬁﬂuﬁd:.

2. Torgue the cylinder hapd balts 1o 220 indh

pouUnds.
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13. Hotota the crenkshaft monually with the spark
P'L-gﬂ ramoved. |8 ahould turn 5mn{p1|'.|-l,-; 1 It
dows nol, check your ossembly procedure.

SUSPEMSION SYSTEM

The procedure for disassembly ond assembl-
ing the 40 H.P. suspensicn system is the same g
for the 60 H.P. medel. See the £0 H.P. section for
instructions on repairing this port,

LOWER MOTOR CASING .

Disassembly and assembly instructions are the
same for the 40 and 40 H.P. models. For these in

struglions sensult the 60 H.P. sectian.

FUMP HOUSING

Information on how the water and bailer pUmp
operate can be faund in the Operating Principles
section of this manual. For discssembly and aggam.
bly instructions consult the 60 H.P. section,

LOWER UMIT

The procedure ond shimming requirements far the
lower unit bearing cap are diffsrent for the 40 and
60 H.F. models. All other dizsossembly and assem-

biy steps are the some. Consult the 60 H.P. gae-
tion for information on the lawer unft,

ar
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Tep Hausing

The top housing Is eonstructed of fibergloss. Ta re-
mena the top housing, [ift up an the |otchas on sach
side of the fower housing and |ilt the housing off
the engime, The variouvs emaolems, brockets, etc.,
can oo removed end replaced, if necessary, When

femawing parts whicn are riveted, drill the rivets
aut.

It the housing is slightly damoged, it can be repaired
using o fibergloss repair kit. For® instroctions sn
pointing the housing, consult the General Infor.
motion section.

Eecail Storter

The steps for completely disassembling the recsil
starter ore basically the seme for all models. Can-
sult the Cperating Principles seetion for disgs-
sembly and assembly instructions.

Remawal

1. Remove the spring elip securing the sterter
lock rod ra the starter lock. See fig. 1.

2. Remove the three mounting halts securing the
storter hausing to the pawerhead, The starter
housing con be [ifted directly off the engine.

Fewverse the remaval pracedure ta install the recsil
storter ond adjust the lockred aut o thot the storter

lock engages the starter pulley onby in reverse or
farword gear,

70

ELECTRIAL SYSTEM = (Electric Storting Madels)

The electrical system consists of four separate cir
euits os fol laws:

1. The igniticn eircuit.

2. Storter circuit,
3. Chake clreulf,
d,

Generating circuit,
Far an explanotion ef hew sach of these circults
cpefaties, consult the Operating Principles section.

When initiating repairs an the electricol syafem, in-
spect sach eircuit individually from stort ta Finish,
Start ot the pawer source and follow the circulf,
checking the cperatien af sach companent, wntil it
teburns to the power source. The increment drawing
en poge 71 illustrotes eoch circuit From the power
seurce [the positive battery terminal] through the
circuit to the negative battery terminal.

IGHITION SYSTEM

Fellowing are the compenents of the ignitian system
listed in the order that thay should be cheacked,

—_

. lgnition swirch,
4. Ballast.

& lgnition coils,
4. Breoker points.
3. Condenser
4. Spark plugs.

Laretully chagk the following peints as possible
couses of ignition difficulty:

1. Loose connectians,

2, Faoulty ignitien switch, ballast, coils or con-
ansers,

3 'Dii"l'f‘ ef improperly gapped breaker points [must
be gapped at (02071

4. Wrang pivg, fouled, or imgreperly gapped spark
plugs, (Must be gopped ot 035",

5. Impraper synchronization,

The amount of spark odvance is pre-determined an
the 23 H,P. sngine ond connet, nor is not meant to
be odjusted,

lgnitien Switch

The ignitien switch, meunted an the storter panal,
octivafes the storter ond ignition circuits. If the
switch 8 determined 1o be foulty, it must be re-

placed,
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Disassembly and Assembly
1. Remave the trim nuts and mavnting nuts.
2. Disconnect the |eads from the switch terminals.

3. Replace the switch with o new one and reversa
steps | and 2. Cannect the wires ia the switch
terminals according te the wiring disgrom en
page 71,

Bollast

The bollest is mounted on the exkoust covar plate.
To test the ballast, refer to the instructions an poge

135,

lgnitian Cails

The two ignitien eoils are mounted on the cylinder
heod, The starboard cail serves the top cylinder and
the port coil serves the battem cylindee, If & eoil is
found ta he faulty, if must be reploced o8 an as-
pambly.

Ta reploce a coll, disconnect all leods ta the coil
and femave the entire cail from the cylinder head,

Breaker Points and Condensers

The breoker points ond condensers are mounted an
the breakar plate directly bensath the Flywheel, 1f
a check of the external electrical companents does
nat correct an ignition problem, the flywheel must
be removed to inspect ond test tha paints ond con.
dﬂ‘l'lﬂ-ﬂ'l"!..

Flywheal Remaval

I, Remove the Flywhes! guard,

2. Attoch a flywhee! puller ond snug the puller
dawn by tghtening the center bolt, then rap the
balt 1|:uur,-.-l-,.- with @ magllst. Repaat this proces
dure until the flywheel brecks loose fram the
cron kshaff,

3. Remove the flywheel and key.

4, Teo install the flywheel, Intert tha key in the
slot in the crankshkolt, shide the flywhesl in
plucﬂ an the crankshaft, and tarque the f|‘:|--
wheel mt te 975 inch pounds,

First, check the points far the corract air gap. They
should be et gt exactly 020" whean the point cam
follower orm is riding an the high paoint of the cam
greund inte the crenkshafr. If they are neot set ot
20", uge the fallowing procedure to odjust the oir
gap.

1. Retate the crankshalt wntil the peint cam fal-
lewer arm is riding on the high peint of the com
on the crankshaft. See fig. 2.

Z. Locsen the adjusting serew, fig. 2, ond, wsing
the correet feeler pouge, sei the paints ot 020"

and fighten the adjusting scrow. ‘Repeat this
procedure on the other ser of points,

The breaker points may bo cleaned by drowing
a plece of paper batwesn the peints. |f they
are burned or pitted the entire point ossembly
must be reploced. Do not ciean points with o
file ar sand poper, Alse reploce the condenser,
as burned or pitled pointz can usually be troced
te o faulty condenser. The condenzer con be
teated os axplained on poge 136,

STARTER COMPOMENTS AMD CIRCUIT

The storter circuit eansists of tha fallewing com-
ponants:

I, Starter solansid,

2. lgmitien switch,

J. Storter limit switch,

4, Starter motar,
Consult the Operoting Principles section for on ex-

plonotion of the starter cireuit and disassembly and
ossembly instructions of the starter motor.

Carafully check tha follawing points as posgible
couses of starter difficulny:

I. Loose connactions.

2. Faoulty ignition switch,

3. lnoperative sfarter solencid,

4. Starter limit switeh not properly adjusted,
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3. Inoperofive storter motar,
&, Weok battery,

Sterter Selenaid

The starter seleneid is o seoled wunit pnd musi be
FﬁP'MEd. if it fails, I the shtartfer corcuit dees nat
fungtion, inspect this solenaid circuit ha-ginn.ng at
the ignition switeh. If the solenoid requires ra-
placement, digcennect oll leods ond remove the
solenaid from the engine, Consulr the wi ring diagram
Bn page T 12 prbp:rh_," connect wirgs to the new
solenaid. :

Starfer Limit Switeh

Tha starter limit switch, fig. 3, pravants sharting

STARTER LIMIT SWITCH
Jit the

the angine in aither forward or reverse geor. In neu-
tral the white button in the limit switch should be
depressed by the copper plete mounted behind the
switeh, thereby completing the eircuit to the starter
salensid. In forward or reverse gear, the white bus-
tan should net contoct the copper plate. To odjuat
the limit switch, bend the copper plate in e aut, de-
pending what adjusiment |5 reguired,

Starter Motsr

An explanation of storter motor operotion, repair,
and complete disnssambly (e coversd In the sssiian
o Operating Principles. To remove the storter
motor, discennect both leads and remove the brocket
in fig. 3. Then remove the flywheel guard and the

two screws securing this starter mabar fo the brockes
which is part of the eronkeose. See fig. 3. The
starter modar can be pal lad dewm and away fram  the
MOTHE,

CHOKE CIRCUNT

Consull the Dpecating Principles section for an ex-
plonation an how this component opergtes, Tha
choks circuit consists of the ehake switch on tha
dash panel snd the cehoke salenoid maunted nest to
the storter motor. If testing Far continuwity reveals
aither component to be faulty, they must be replaced,

Ta replnce the choke switeh, remowvae the trim st
and moustang et and disconnect the leads fram ihe
tarminals on the switch. Replace with a naw switch
and connect the feads according to the wiring dig-
gram an page 71. DHseoannect the leod wire to the
choke sclenaid, lcosen the mounting screws, ond
ramowe the sclenaid.

When ingtalling o new sclenaid, plage the solensid
in its beocket, attach the plunger wire to the choke
butterily arm, and position the solencid sa that the
plimger wire 15 raut with the choke butterfly com-
p|e!=]}' open. Then tighten the mounting screws,
connect the salencid lead wire ond test the choke
saloncid ta ses if the choke butterfly clodes com-
plately,

GEMERATOR AND GENERATING CIRCUIT

Congult the Dperating Principles seglion tor an g
|:l|l:|l1|1ri=~r1 on how this circuit opefates, Thizs is an
olterator generarer and coasists of fhe flywheel
with permanant MagNEls,  ties gener.:ﬂ'jﬂg. i:.::.il:_, ara
ractifiar,

GCensrating Circuit

Infermation on how the ganerating circuit operates
can be found in the Operating Principles sectien.

Tha gemsrating circuit censists of the fallewing
COMPons nis !

=

1. Coil gnd core assembly,

2, Sglenivm rectifiar.

Coil end Core Assembly

The coil and core assembly are located beneath the
fiywheel, |nstrictions for rasting this agsembly can
be found in section X. | the coils become in-
operativa, they must be reploced, A break in the
wiring, af the coil terminals, con be repaired by
soldering. Output of the generator is 4 to & omps.

Breaker Plate ond Coil and Core Asgemb|
Electile Models

Disazsembly
I. Remove the flywhesl o5 previcusly deseribed.

i)

https://www.boat-manuals.com/scott-atwater/




1. Disconnect the brecker plate primary leads af
the knife dizconnects meor the coils, Alie re-
indvm the breaker plate ground lead from the fuel
pump ond the two yellow leads of the rectifier.

Ramave the cynchronovs cam and spark advance

orm. See fig. 2.

4, Press down ond rotate the Brecker plate in the
cleckwize direction simultansously wetil the
brecker plote springs free, then 1ift It up and
off the cronkshaft being careful et rs demage
ithe brecker paint cam follower amms.

5. Remave the 3 olternoter hold down screws,

Assembly

Revarse the coder of disnssembly and fallew thess
speciol insfructions:

I. Apply Lactite or @ gimilar locking agent ta the
three alternoror hold down scraws. Ba esrioin
tha spacer is ploged ender the cere befare re-
placing the screw secuwring the core to the
poawarhead.

2. Align the large wave wosher, then the |arge Flat
washer on the crankshaft, Apply Lubriplote to
thie washer surfoces.

1, Place the breoker plata in pasition; press dewn
on the breaker plote and turn countarclockwise
simplianacus|y,

Adjust the point gap te 0207,

<. Be certain the small bushing is inserted in the
hake af the spark odvance orm,

b. Tarque the Hywhes! nut to 975 inch peunds.

IGNITION SYSTEM (Manual Starting Models)

The 25 H.P. monual starting medel hos o magnate
lgnition system. For information cn how this systam
eperctes, consult the Operoting Principles section.

The ignition =system consists of the flywheel, staotor
plorelwhich canfaing the brecker points, candensers,
and ignition coils), stop switch end spark plugs.

The most commén couses of ignition difficulty are:

I. Dirty or improperly gapped breaker points,

Z. Locse connectisns,

3. Faulty condensers ar cail,

£. Wreng spark plugs or improperly gapped plugs.
3. Engine not synehranized,

In'-*matien on how eoch ignitien camponent can be
t I con be found in section X, Te mointein the

ignifian  system, periodically check all electrical
connectigns for fightness, Clean the breaker ceints

74

by drowing o piece of peper between the paint ecn.
facts. Check the paint alr gap; it should be 020,

Point Adjustment

To adjust the points # is necessary to remove the
menuel starter and flywhael,

I. Remeove the masual starter

2. Repeot stegs 2 ond 3 wonder slectric starting
models.

With the flywheel removed, rotate the crankshaft un-
til o bregker arm rBefs an the high point of the cam
an the crarkshaft, Lossen the pninl maunting screws
and insert o (020" feeler gougs between the paint
confacte, Pivot the peint ogsembly so thot the
breaker arm rests ogoinst the cam, then tighten the
maunting screws, The palats should be adjusted 1o
020, Wahen replecing tha {I:f"FI'IHEIr be certoin o
torgus the flywheel aut fo 975 Tneh pounds,

Magneto
Disassembly

1. Remove the storter housing and the flywheal,
8% #xplained previeusly in this section,

2- EE‘.I“I'.'IW TI"I‘ I:'Ii_n fl':-rn al=] j—rtﬂ gF Ir-|u Epwh ud_
vance om. bee fig. 2,

3. Disconnect the spark plug leads and the |rods
ot he stop switch,

4. Remove the 4 stator plate hold down screws
and ift the stator plate off the sngine, being
careful not to demege the breoker point arme.

3. Remove the stoter held down plate and the §yne
chrenaus com,

Assembly
Reverse the arder of di:u:snmhi-,' end Fallow these
special instrections:

I. Apply @ smoll omeunt of Lubriplote te the
synchranaus com and retaining ring mating sur-
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faces and to rhe flar and wave woshers.

4. Use Loctite, ar o similar locking agent, an the
synchrenous retainer hold dawn screws.

3. Align the large wave washer, then the lorge fiat
wosher on  the crankshaft, then install the
brecker pi.:m:.

4. Be coreful rot to domoge the bresker point
arms as you slide thebreaker plateinte position.

5. Align the threoded stes| inserts in the syn.
chronous com with the correspanding hales in
the breoker plote. Apply Lactite, ar a similar
locking opent, ta the four breoker plate hald

down screws ond secura the brecker plate. Chack
the paint adjusiment.

8. Teorque the flywheel nut ot 975 inch pounds.

SYMCHROMIZATION = (Manual aad Elscirie iadels)
This adjustment must be performed using the follow-
ing procedure.

I Ploce the shift in nevtral positian.

2. Advance the throttie wntil the magneto {mandal
models) or brecker plate [eleciric medels] hifs
the nevtral stap,

3, The roller on the cam follower should just touch
the syachranous com and begin to open the thiat.
tle ot this point, Thread the adjusfing screw in
in or ouf {o odjust properly, Ses fig, 5.

FUEL SYSTEM

The 25 H.B, fuel system consiets of & remote non-
pressurized fuel fenk, single stoge fuel pump, corbu-
fefor, inteke monifald, and reed valves,

Fuel Tank

Spacific information on cleaning end repairing the

fuel tank can be found in the Operating Principles
sectian.

Fuel Pump

The eperaticn of the fuel pump is explained in the
ﬁ'pwﬂrin-; Priﬂl.‘ip|e: section, Pernodic I:||.'|:|ni.r|g of
the sedimant bowl and sereen as well ag inspes 4
of the diophtogm and check valves is all the s -
tenonce rejuired for this pump. Alsa examine the
fusl and pressur= lines for brecks or signs af de-
Feriarathan,

Disoszemaly

1, Dii:qnnu-ﬁl all fuel and pressurs lines ond res
mewn the fuel pump frem the engine. See fig. 1,

2, Remove the sediment bowl clomp ossembly and
the sedimant bowl, washar, and scresn,

3, Remove the screws halding the rwa halves of
the pump together; =eparste the holves and re-
mave the diaphragm,

4. 1§ i is neceszary fo remave aither of the check
valves, use o small punch and tag them out frem
the disc =ide of the valve. Bew check valves
must be used as replocements,

Bssembly
Reverse the order of disoscemily end follow thase
special nstructions:

1, Theroughly clean the pusp ond sediment screen
ina soivent,

2 Reglaze the diaphragm ar sediment bawl g
il they show signs of deterioration,

3. Examine all fuel lines and reploce if Nécaasdny.,

4, Be certoin to ottech the wrecker plate ground
lead when installing the pump assambly.

CARBURETOR

The cperation of the cafsuretor i3 exploined in the
Operating Frinciples sectiam, Pos=ible couses of
carburetar difficulty are;

1. Improper floot adjystment.

2. Wamn inlet needle and seat,

3. Dirty or obstructed corburetor passoges.

4, Improper carburetor adjustments,

5 Warn gaskats.

. Worn high-speed needle goskets ar packing.

Ta properdy meintain the carburetar, periadically
chech odjustments, Occosionolly the coruretss

should be disosserbled ond clagned in a sslvent and

the floot level checked, The cathuretor canbe el=aned
with compressed air, but OMLY if the Fleat and inlet
naadle ord seat have been remaved,

Clsossembly
1. Electric medals.

4. Remove the slectric stacter,
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B, Disconnect the choke solencid and the moni-
gl choke |inkoge,

2. Manual Madsls.

A, Disconnect the cheke actusting arm from the
carbwwelbar,

J. Baoth Monual and Electrie Models,

A. Remove thetws stud puts securing the carbu-
refor to the inteke manifald.

B. Remove the carburetar and at the same time
slip it loose from the link rod 1o the synchre-
nous contral,

L. Remave the intake baffle plote,

C. Back the high-speed needle out, then remove
the pocking nut and the high-speed needle
rn-ga’rhaq'.

Remove the carbureter bow| nut and biawl,

v Ta remaove the floot, slide aut the hinge ;inl
baing coreful not to drep the floot or the
inlet needles,

G. The inlet seat can olss be removed af this
time and the high-speed |1,
Assembly

Revetse the order of dizossembly ond fallow fhese
spacial instructions:

L. Set the floot et 11/64" by bending the tak
which regulatas the travel of the inlet needls.

2. Be cestain the bowl gasket iz in posifisn and
, carzurater to manifold gasket,

3. Install the link red #o the syrichrenous confrol
as you install the corburetor o the intake mani-
fold,

w Adjust synchromizetion os explained in the
ignitian saction,

e

MARIFOLD AMD REED VALYES

The apardtion af tha manifold and re=d valves iz X
rlained in the Operating Principles sectian,

The monifald is designed ina *'v" shape o form the
scavenglng system |n the 25 H,P, engine, When re
maving the menifold and reed valves, slwoys inspect
the leaf reeds ond the drein holes behind the |eal
reeds shown in fig. 7.

MARIFOLD

These two comporents reguire visual inspection of
the machined surfeces as well as the conditicn af
ef the reeds, stops ond bexes. If the reeds ar the
stops are disterted, always replace with new poris:
de not attemp?! to straighten them. The reeds nay
stand open D10 of an inch from the foce of the reed
box but no mare, ¥

When instolling reeds ond staps, be certain they are
centered. See fig, & .

CORRECT

Disassembly
. Electric Models.

A. Remove the electric storter and choke sale.
faid,

2. Both Monual and Electric Madel 5
&, Remove the corburetar.

B. Remove the screws securing the manifeld fo
the powsrhead,

C. The reed boxes ond reeds can now be re-
movad,
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Assembly

FRevarse the order of di sassembly ond follow these
speciol instroctions:

1. Be certain the reeds ond sfops ore correctly
cenfered a5 previously exploined and illustrared,

2, Always use new goskers when assembling the
manifald and reed boxes.

POWERHEAD

The 25 H.P. powerhead consists of ||'!u evlinder
heod, block ond crapkcose, pistens, rings, cennee-
ting rods, crankshaoft, and necessary beerings and
e g,

There is relatively little thet con go wrang with the
powerhead, In most cases, foulty engine perfarm-
damce con be attributed to malfunction of the fusl or
slectrical systems. In coses where engines perferm
paarly, consult the trouble shooting chart an poge 28
of this manual. Then tharsughly check the fuel and
Pfictritnl Ers‘l‘zm: HFQFE iﬂi‘liul”,u FoEpairs on the
pewerhaad,

Befere attempting ony repeirs on the powerhenod,
corefully read the Powerhead Repair section in this
manual,

Disossembly
1. Electric Storting Models

A Heméve the flywheesl and slectric starter,

B. Remove the besoker |:||n:|i: and the stater
plota,

C. Disconnect the two white lecds from tha
stoerter [imif switch on the ghift limit beam.

2. Manual Starting Models
A, Hemowe the manuol starter,

B. Remove the H:.'wl:leeh treackar plqti,. Y-
chromous com rebaining ring, ond the Eyii-
chronous com,

3. Both Manuo! and Electric Maodals

A, Remove the corburetor, Dizeonnset the
thiettle tower shaft by remaving the clomp
screw shown in fig, 15.

B. Disconnect the intoke fusi line from tha fual
pump.

C. Remave the shift limit beam. See fig. 3.

D. Remave the frant maumt bracket snubher and
the twa balts securing the front mount
brocket to the powerheod. See fig, 7.

E. Remove the 12 screws sezuring the power-
heod to the lewer mater casing.

F. Lift the pawsrhead up ond =ff the sngine.

G, Remove the fuel pump (electric models - re-
meve the coils, ballost, starter selanaid,
rectitizr, oll wiring, and the tip up handle

bracket],

H. Remawe the intake manifold and |:':|'|i.nderr
hecd,

|. Hemave the ten screws securing the crank-
cose ta the bleck. Oe sure to remaove the
two Allen zerews which o exposed whan
the intoke manifold ond coskets are re-
moved. Sem +ig, T

J. Fry the block and crankease oparr utilizing
the siot on the lower part side of the block
and crankcose., Do mof pry al eny other
gaint.

a

Sl Lo il e o~ Eiid =1

losor s 21 S -
]

ey AT

TOP MAIN

ceme e

%. Remove the rod cops, bearings and eages,
Keeping Them ln Suporate Contoiners marked
TOP ond BOTTOM eylindsr,

7
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Femave the crankshal and the rest aof the rad
bearings, plecing the bearing in the oppro-
priate contoiner. The rods ond caps esnnot
be interchenged nor can the bearings and

capes,

L. With the eylinder head remeved, slide the
pistons oul of the cylinder. Mork the pis-
tens ond place them In the some container
as thair matching cop, ez

M. The center main bearing can ba remaved by
remaving the wire retainer. The botom
main bearing con be removed by first ro-
meving the ""E ' ring refaining the graghite
seal, -

-M. The intoke ond exhoust ports con be ex

posed by removing their respective cover
plates,

Assembly

Reverse the order of disossembly and follow these
special nsfrections:

1.

/8

Assemble the center main bedaring an the crank.
shaft using the same race, beering cage, and
beorings. Use grease to hold the bearings in
ploce while assembling, Mateh the fractured
holvas of the bearing roce ond carefully replace
the wire refainar,

Slide the pisten end connecting rods into the
appropriate cylinder with the sloping side of
the pistan dome facing the exhoust parts.

Plece one holf the rod bearings and coges on
the connecting rods (they must be the ones re-
moved from the porticular rods). Then ploce the
crankshaft, with its center beoring in place, in
pasition,

Install the remoining besrings and coges, Be
certain to match the coge halves by plaging the
gravnd ends fagether,

Carefully match the froctured surfaces of the
fod caps to the rods and terque the cap screws
to 180 inch pounds.,

Rotate the bearing coges; they should rotata
frealy. If they cotch or bind, check the rod cap
for o mismotch with the rod or the bearing cage
nal moting correctly,

Locate the cronksheft bearings on the ping in
thair respective journal s,

. Blide the grophite sesl in place, then the rubber

D" ring seal, washer, and spring lock the as.
sembly in ploce by sliding the refaining ring
an the cranksheft uatil it catches in the groove
in the crankshaf.

Place the long rubber seals in the grooves in
the crankcose and opply a thin cooting of ECR4T
olong the edge of the aeal. Coutien: Do not

“apply in quontities which will allow the seshant

to seep inte the beorings when the crankooss bs
compressed,

10

.

T2

13.

14,

Targue the crankease to bleck screws to 150

inch pounds, Torgue the hesd baoli screws to
150 inch poinds.

Da not re-use old gaskets when assembiing the
cylinder head, intake or exhaust covers, menj-
fald, corbureter, etc, Always replace with new
gaskets,

Use a new lower moter cosing to powethead
gasket and apply ECB47, or o similor sealing
ogent, betwesn the lower mator easing and the
gasket,

Apply grease to the driveshoft splines ond
fasten the pawerhead to the lewer motar casing
ared ta the front meunting brocket, The front
snubbers, fig. 9, sheuld be snug against the
handie mount. Adjust the snubber brockst ac-
cordingly.

Install the remaining assemblies as explained
in their particular section,

Pump Housing ond Lower Unit

The pump housing serves o= o suppart between the
lower motor cosing and the lower unif. (¢ camtains
the woter and bailer pump gssemblies, driveshafs,
and o driveshaft bearing and seal See fig, 11,

The pump housing Itsell requires anly wiswal in-
spection af its mashined surfoces and the driveshafi
geal and bearing. Woter in the lower unit ar lubri-
cant leaking fram any of the drain holes in the lower
unit can oe an indication that the driveshaft seal is
laking. Hewever, if reglocing the pump housing
driveshaft seal does nat remedy the problem, check
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the lower shift rod seol ond the seals in The bower
Wit

The warer and bailer pumps are made of a silican
bronze alloy and have o stoinless steel cup preceed
into wach piemp cavity to assurs long Life under the
most adwerse conditions, You will nete that sach
waler pump mounting Bass and o small adjscent orea
of the pump is covered with vinyl rape. This vinyl
tape acts os o shield between the alumirum pump
housing and the =ilicon bronza pumg ond prevents
electrolysis. When ossambling this woter pump, be
certain this tope s in ploce and in good condition.

Always closely examine all water line seals and
0" ring swals in the pump ossembly. Replose any
seals thal appeor to be slightly dameged or show
signs of deterioration.

The lawar unit an this model engine wilizes o verti-
cai shift aperation. A fork sttached to the lower
shift rod determines the pesitien of the cluich dog
on the splined lower part of the driveshaft. The
elutch dog iz moved down and engeges the lower, o
forward gear, when the shift lever |3 moved fo tha
forwerd sosition, When the shift lever is mavEd to
TFEMET S, '||'|'E clutch I:Il:lg 1% mowved IJF'-'u'ﬂl'l'j .1,-||-| ari-
gages the upper of roverse geor, See fig. 12,

I__i_,_._hmsr WASHER

- LOWER LT
[ [y

T

The shilt mechonism can Be adjusted by remaving
the beoring cop ond obsarving tha podition of the
elutch dog in relation fo the forward ond reverse
gears. |1 correctly positicned, the cluich deg should
ba midway between the twg gears with the <hifr
fever in neuviral position. Should odjustment bie v
quired, remove the inspaction plate fram the lewes
port side of the motor cosing, Remove the twe
serews coniecting the wpper ond jowaer shift rods.
Turn the lower shilt red in the appropriate directian
which will move the shift fark either vp or down and
therehy adjust the pesition of the clutch dag,

nisussﬁnﬂr

I Remove the inspection plate fram the lawae goel
side of the lawar motor cosing and remave the
twao screws fostening the upper and lower ahift

rods. FIIB:-& Fim. 13 5IECIF|':|' modals FEiiaye ane
STIEY [

4, Remove the two screws securing the lewer unit

4. Remowve the four Allen heod screws securing

the pump hsusing to the lower mobor cosing.
See fig, 13,

()

3.

3 Pull the pump housing ond lewer unit dewn ond
out of the lower motor caging, Draln the lawer
Lam it

beating cap, The bearing cop ossembly con be
pulbed out of the lower wnit,

A, The prop shaft aleng with the pinion gear
and twa thrust bearings con be remeved
fram the meoring cap in the following man-
ner:

l. Bend the washer, under the pinien nut,
flol and remeve the pirilen nut, geaor,
ond key,

4. Press the prep shaft, seol, ond raverse
thrust beoring out of the bearing cop.
Press the prop shaft from the pinion qear
g,

3. The frant and reor baaring cups can be
removerd and Tustalled wsing toals Me.
J-75331 and MNe. J-75332, Ruploce
hiqung; nr.d Culs & ‘.'IETEI I:II'IE"'..

4. When arsambling the beoring cop pinion
gear, tighten the pinion gear nule il
fhere i5-oslight drag when theprofl  #
Is twnel Do onet allew end play or ex-
cessive pre-lond on the bearings. Bend
the washer up argund (he pinisn gear
nul,
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5, Roemove the pump ossembly mownting screws
and slide eoch pump off seporately, taking care
not fa damoge the seals in the driveshalt holes
of the pumps as they poss cver the splines of
the driveshall. Be esrfain ta remeve the im-

paller drive pins from the slets in the drive-
shefr.

4, Remowe the twa Allen beod screws dewn in the
pump houging 1o separcte the pump housing and
lower unit o to remove the drivashalt.

7. Ar this paint, the reversa gear I:upp“' gear in
the lawer unil) and the farward gear [lower goar
in the lawer unit} zom ba lifted ot of position,

& I the foliowing beorings or seals require re-
plocement, vse the tosls deseribed below:

&, Forward geor roller bearing = J-7531
B. Reverse geor roller beering — J-T530
T Pump housing bushing — J-7529

B Pump  housing, uvpper driveshaft seal =
1-7552

Assembly

Reverse the order of di :usszrnlﬂ':.- and fallow these
special instruetions:

1. Be certoin oll seals are in pioce and in good
condition,

2. Be certoin the forward ond reverse 1 @ thiru st

woshers ore keyed in pasitien, with the bronze
swlnce facing aut.

4. |nstall the shift rod, shift fark, ond gears, then

olign the cluteh dog in the unit ond insart the
driveshoft,

4. When Eﬁi!‘l‘ll‘l'.llil'.g ihe Il_'I'WH ek ﬂn-rl pirmp |'||:||_|:,-
ing, he cartain the thrust washer, drivechaft re-
tarner ring, ond all soals are in ploce. S=e Fig

K.

5 Use G’i}.-mtl‘l of o =imildar |-.;:-1:|-:rng agenl, on the
Fump hl"".'E!I"I;l'. ta lawar wunijf |“||||:|l|1 i1:||_1;| CTEwS
ane topgue the serews te 200 (nek aounds,

. Duide the water pump inte oS =0 ond ingioll
the impeller with the word “Tep'' visible. The
wortd "Top'' should ba toward the apen =nd of
the witer pump. Be cartain that the vinyl tope
1= fagteand bo fhe water pump mourl ing bosses,

f. Fosition the round separator plote and forge
O eing enl in o the woter pupip body, Heen
1!-|.|‘.'! 'Il'n" |ﬂ:l|l:l|'|ll1H ﬁ:pur:ﬂq; pii|:|1n it F“"i'-

T el

B Iramll the il impal ler with the ward '-Tr_||:-Il
toward thae pump covity, The weart "T{}:"r 1
the impallor bladss, should net ba wisibie. Fi

i amed] "0 ring seal in the aroove araund

the bailer pump cavity,

il e hailar ceeontily 0 plece. Be cerdain

TR Hrpes e drivscgin s 8 placs,

10, Secure the u::l:n'hl'p iothe FUmME hnusing.

1. On em—ly ITI'DI:'EI.:h be certoin the 4;||:Flrl:Tl::-rJ COVEr-
lng the bailer owtlel I‘JuIEr is in plul:n. Lne ﬁg,
Tl

12. Guide the entire assembly [nta the lawer mator
casing. Be cerfoin the water ond boiler lines
maie l.'.urrui:l|r with the s=als in the woter ond
bailer pump. Tarque the pump housing to lower
unit screws te 200 inch sounds.

V& After securing tha pump housing te the lower
moter cosing, and connecting the upper ond
fowe mr 5|'|'|E‘|.r|;|:|:|_, fest for Full clutch d-q-g B
gogement by placing the shift in full forward
ond full reverse, |F the clutch dog does net Fl.lll:,-
engage eng or the other gear, remove the fwe
shift rod ceupling screws and tfurn the lowes
shift red in the appropriale diraction to |;||,'.||"|.|-|'|',
In neutral pasition the elhiteh deg shauld ke
centered ond not fouch either gear,

14, With the sngine in an upright position, fill the
lower unit with EP Mo, %) outheord gear bubri-
cant. Fill through the “Fill'" plug until lubri-
cont reaches the level of the “Fill" plug hale.
The capagity iz T aunces,

MOTOR SUSPEHSION SYSTEM

The mater suspensisn svebem consmals of the hondla
mount and givot tube, pivot brocket, beot brackets,
right and laft yokes (lawer maunt brockets), tilt and
reverse lock mechanisms, 1ill lock, and rubber sus-
pensian maunts.,

The suspension system supports the powarhead and
lower motor assembly and secures the maotor to the
boaot, The rubber cushion meunts isslate motar vibre-

tions fram the transom of the hoot ond provide quister
motar aperallon,

The pivol bracket contains the reverss lock mechas
nism which pravents the maber from raising ouf of the
woter when operating the metar in reverse or de-
celerating rapidly, This is o spring loaded reverss
lock which will relense automatically when 150 inch
pounds af force are uppllud fo the lower umit, thius
praotecting the engineg lrom damoge when an under-
woter abiect is struck.
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To tilt the motor, depress the reverss lsck re-
lease lewer, ond roiss the moter vp wikil the tilt
lock, rig- I4 , engages., To return the matar fa e
vertical position, pull forward on the tilt lock and

slowly lower the motor to the vertizal position, The
revarse loek '.-.-'|||| Brgqaga nuturr'.-mﬁi:-ulllr',

The suspension system reguvires periodic chocks of
the fosteners for tightness and the condition of the
rubber cughion mounis. Lubricete the pivet tube and
brachkeat By ary a0 +o &0 duys- |:-1|.' upp|'|ri.:ng Lu'l:-ri;}lufa.,
ar @ zimilor fubricont, ot the greosa Fi!lfings |lscotad
an the storiboard side of the pivet brackel. Sea fig.
16

isasspminly | b

T, Disconnect the rower throttle =haft from the
speed confrel gear, See fig. 13,

2. Remowe tha corburator,
powerlirad srction.

(-] Nrpll!uncd in the

3. Dhiscopnest the fusl line drom the coupling ea
bigirid le maunt,

4, Remove the frant brocket snubbee and the fwe
bolts securing the front Srocket o the power-

haod, Soe fig. 9

5 Remewe the nutg from The side robdber mouoits
Gl 1he handle mount and remove the lower ke
ang The nut securing the lower thrust mount te
the pivat hube.

Tlea it ige u:&l‘n‘.lhh- can naw ae ool led down
pnd awiy from the resi of the angine,

Hamave the il loek and the til1 guiae: Ses fig,
14,

Memove the pivel boli. Se=e iy, 14,

lie vevarss leck mashwrizm requires repair,
rpr gvee the upper and |pwer grease fitings and
= finar bushing

' o fwa onclor pirns out and the revarsis
laniom con naw be remgw e,

A

lal &l &1 ..'!:Sr‘:||||||'|.' avel dollaw thess

spaclal Instruction s

1. If the reverse lock mechonism hos been com-
pletely disossambled, thread the spring tensien
nuta on the hesks until thiraen (13 0 Ws
anly are wisible, This will establish the coimest
amaint of tengien on the reverze lock.

2. Be cermain the spring on the 111t laek spring
lacks the tilt lack inig the locked pasitiam whnen
the pivet brocke! is tilted up.

3 Refar 10 the torque chart on poge 143 when s=cur-
img all of the suspension components.

LOWER HOUSING

In the event it becomes necessary to remove the
|ower housing, the powerhegd must be removed as
previcusty dessribeds Than remeve the houging to
lowes moter cosing mounting screws and <lide the
houwsing boek and off the lower motor cosing, As-
semble in the reverse order of disossembly.

LOWER MOTOR CASING

The lower motar casing comtaing the boiler and
coslant water lings, the upper shifting mechonism,
and the idle relisf chomber. I will ordingrily need
it be remavad only For replocement iF it becomes
dumoged,

Disossembly

1. Remove the inspaction plate an the lower)
side of the lowsr motor cosing and disconioCt
the upper ond fawes shift rod. See fig. 1

2. Remeve the Tour Allen head seraws SECUring
the punp housing fo the lower motor casing and
pull this assemkly down and cot af the lower
motar cosing. Jee fig. 13

v Remove the powerheod ond lower havsing as
praviously deseribed.

4, Disconnec) the lower motor casing from the
upper and lowsr rubbier maanis,

3. Ramave the shift mechanism, woter lines, and
rulbhar mooal s,

Asngembly

Raver se the order of disassembly and Fallow ihese
spacial instroctions:

1. Be sure oo install the water line secwely in
the recessed slar an the upper mofor: casing.

2o Use o vow lowsr msisr casing to powerhood
g:ukci.

J. Lubricote the scals in the wateér ond botler
pumps, Goide the lower unit and pump housing
inte thi lower motar casing, being ceartain
the water aad boiles lines it saugly inta e

ol bt sanl; it Fhie Pwe PETIRE,

4, Teoeque oll rubber mownt fastensrs as specified
in the toeque chart on poge 143,

i H

https://www.boat-manuals.com/scott-atwater/



o

SECTION ¥II
12 H.P, MODEL
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L e e e T e
o, Breaker Pofnts .o v ot punnnnnon..
by CandemetrE & iy e e e
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Pt Srabem o i e e e e e e
Yo Faek Tant i v e
L I
do e buretor o c i e e e e

0. Disstaembiy . .00y invnen iy

b, Adjustments ., .

€ Bynehronizotion. . ...,

4. Manifold mnd Reads |
Powerhead . .

Susponsian T

-------------

bower Motér Casing ..., . ... . e e

I'-' ITNE |'||:||_|=-||1i,:| 5" i

I..l_l'wi-r |_||1|| A
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Hersepawer OB ,C, Cortifand . ... o ... sevvens v ees 12 HP, w4800 BPM

Mormol Full Thrattla Rongs. . . . oow s 4400 1o 5200 RPM

Mok b TEARTRRETE:y & ¢ i ros 5 W00 e e e s i Ve
Bare and Strobe L L T 7 ol o b B A
Ficron Displocemeant . . . , . T R e A PRy - o Lo
2 T R et | I -4 |
Fiwl Tank Capocitye ey vs v 2o .- R e B S it e & gal.

Fuel Mixtura

Bregk-In .\ 44 coniiiiiiinniane e anes 172 Pintail 101 gal. gos.

Mermial Dparation -, ., ... coowena... 378 Pinteil 10 1 gal. gos.
Initial Corburator Seling

1 T 34 Turn Open (counterclockwise] frem fully closed position
bk e G -+ 1 Tumn Cipen {counterclockwise) from fully clased pasition
Spork Plugs. . .. .. b s ma ks ek w soeelamptan JAIM Gapped 035
Recommanded Breaker Paint Setting v o .o oo uv s a0 GO, S eI o0

Lower Lhedt Lubieleation . .., s mranraassansneness SubE, o530 EF,
Propeller Diameter ond Pitch, . .0 05 onvinenwal @ TA207 172 (A blade
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HOUSINGS

The housing is made up of three major parts; the tap,
bottam, and front housing, The frant housing and
beltom housing are metal die costings while the top

ting is censtructed of Fiberglass. Should the fiber
woens hood be -i-:rr-cbgu-d. it can lbe repaired wsing a
fibherglass rapair  kif

There is relatively little that con go wrong with the
housings. I perts ore damoged, they should be re-
ploced,  Emblems are availoble for replocement if
necessory, Fallow the peinting instructions in the
General Infermetion section ie refinish the housings.

Dizassembly and Assambly {Top Housing)

1. To remove the top housing, lifr both of the
latches all the woy up,

% Remove the nuts which secure the side emblems.

3. The rubber bempers can be pried aut of thair
e dars,

I

The bumper and latch brockets ore riveted; use o
sutfoble size drill to remove the rivets,

3. Reverse the obove procedurs 1o gssemble the top
ouging. MOTE: Be sure the hood is seoted
properly belore securing the [atches,

Hizsessembly ond Assembly {Front Hausing)
Remove the choka and carburetar knabs,

2 Ramows the screws from the lawer cormers of the
frant houging.

oL}

Famova the two nuts from the frant pansl studs,
Ses fig 1.

4. The twa studs con be reploced iF necos=ory: use
Lochie when ossemhling,

lo assemble reverse the creceding steps,  Lse

EC 347 ro soaure the rubber malding n ploze.

Disassombly and Assembly [Batiom Housing)

l. Remove the serews which secore the hausing o
the powerhend adopier plate,

Rewars the twa scraws which secure tha frani
heweing fo the bottam howsing.

.

FHemove the rabber bompers

To mmove the loteh aesembly. remove the pin

nd spting from the lotch. Ramave The min which
secura & 1he hoak 45 the |ewer BTt

fie rusber gushione are cemented in laoce wilh

btesive EC 847,
el e the ballam OUEING, feverse the pre
o the sure tha hook spring an tha
o |} 1 n [
i il it applies Woasion wa that the hool
bl ahe lapmetom v e ws .

RECOIL STARTER

A moancal drop pawl starter is weed an the 12 H.P.

madel. As the repe 12 pulled the friction pulley will
rotate, cousing the pawls to drop down ond engoge
the rotchat plate, The starter is meunted directly
abowe the flywheel and must be removed in order @
wark on the magieta., Fer diiuaaambly and nsscrn'l:-lf
instructions see the Dperating Principles section,

IGMITION SYSTEM

The 12 H.P, medel hes a magneto type |gnition
system. For informetion an haw this systam sparates,
seatha Cporating Principles ssction,

The ignition system consists of the following com-
potnants: r
1. Flywheal
2. Stater plote
o, Breaoker painfs
b, Condensers
£ lgn ition coils

Spark plugs

The maost cammon causes of ignition diffizuly are:

irty or improperly gapped brecker points or
'.=~|!1'!r|: T:|l.lf.|s.

Y. Loose connactions,

" :

Damaoged coil or condenaer.
4. Wrong spork plugs.

N Er:n:r-f Pl -=~',-'r-i.'|||n:u||:l:":|-

:-iﬂt"illl'. ln'lrlrl":lﬂr'l:lll an |E-5'.i|'.g anch semponent can
or found in seciion X HMarmal mointenance in
voives perlodic cleaning ond gopping of the plegs and
brealer  poinis With' the storter and Flywhesl re-
mawverd rofote the eronkshoft wntil the brecker am
resrE on Hhe |‘:-c-ﬂh point of the bredker eom. Loosen
P orepker point mounting screw and inserl a 03"
leclor govge between the points, then fighten the
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meunting screws.  Hecheek ta s=e shat the fesler
gouge will slidae ‘S-rluglg.r Letween the pints, qugul
this procedure for the ather el of paints,

Tha recemmended spork plugs for the 12 H.P, madal
are Chompion JEIM plugs gopped a1 035", Cannec-
tiens ghowld be checked for tightness,

e —
S

(R 5o G

e e " W STATOR PLATE
& CORE

= BAEARTR
ml | POINTS

Aszembly

1. Replace the breoker poists; coils, ond con-
densze=rs ond lead wires,

2. Place the sraror plate en the angine and securs
tha tensien sorew. Place the breoker cam an
the crank=zhatt =za thot the 2nd al the cas with
the orrow, is an tap,

D patssambly

q :
T e e L 2. [zop the breoker points.

3. Use o fhywheel puller to ramove the: Hywhesl, 4. Connect the magneto lever ta the theattle orm.
Attach the puller to the fywhesl, then saug up 4. Plaze the Flywheel key in the craankshalt slsl
on the center belr, fop sharply with o mallat i then replace the flywhesl, washer, snd Aok, °
necessary, Repant this process wntil the Fiy- sura |o termgue the flywhoel aut ba 500 inci
wheel comes |opse. p|:||..-n-|:|:. ¥

4 Hemove the breaker com, then losser the statorn f. F:llpl-:n:u the rotchst plu‘l‘u and monwal starfer.

This completas the steps necessory to oz e e
the stater assembly. Mo other ignitien adjustments
are necessory. A sfop offached to the powerhead
fimits the maximum spark advance, The hold down
tension screw reguiates the tension an the stator
|:Inte-. This scrow shauld be ﬁdiu;r-d £o that the
thrattle een be advonced smoethly and will Aol
“areep’’ from wvibration,

FLEL 3YSTEM
The fuel system consists af the follawing com-
panent s
1. Tonk
2 Fusl pamp.
3. Carburetor,
ITICHiDm sCrew S'I}E' iig. o Disl_'ulluer_'f b q4. Maneteld.
i il |-_||.-5. leedn i hd mognety [ever. SI."E [:._J 5 F'n._:tm]l-'-ug

it the srotor assembly off the engine

4. Tha breaker points, gnils, ond condenssrs: cun Inforratian on how these compunents funcfion o
be ramoved ond roploced 11 necaisory,  Be swre be faund in the Qperating Principles ssction.
to sonmect the lead wires exactly as they werm
felore the siofar plefe was disaceambled. [Ff .".l|.|1|.|'|l.'_|-.|-.||-||_J Ihs Fual s aiem i lvag i imdie elsan-
e ool eoted nead replacament, the sotar ploie ing, mapection, ond recdpustiment aof the various
Wl algs ba roplacea compan il 4,
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Fuel Tonk

Specific information en eleaning and repairing the
fuel tank can be found in the General Informotion
saCtion,

‘Fuel Pump

The operation af the fuel pump is explained in the
Operating Principles ssction. The pump should be
checkod for the following conditions if the =ngine
does nof receive fuel os it should.

Loopse pressura or fuel line connections,
Plugged sediment sereen or plugged fuel lines.
. Foulry check volves,

Warn or punctured disphragm.

SN SR

Lo e

Screws which hald the pump.hulve: tagathar
are loase,

To properly mointoin the fuel pump, the sedimert
scresn should be cleaned occosionally. &ll con-
nections should be tighiened, end tha dia phrogm in-
spected for wear, The pump body serews should be
retightensd if N8 cig Ty,

Disassembly ond Assembly

1. Disconnser the fuel and pressure lines,

Remove the mounting acrews,

Romave the sediment bawl clamp, bowl, gasket,
ond zediment screen. See fig, 5

L.
1, Beparocie the pumn body halwes, then rommsve
e diaphraom.
The chasn waiv a5 cun foyw be ;_||_||1-;|||:||_'i auil ond
e angs Tilhing s remowad 1] naCeaRasy,
Ta reassemble ghe punE; reveErss steps o= 5
B sure thnt tha eheck valves arg mplosed =o
II""'-"' P bye WAl I-:‘1||'|' fawnre Tl -"_r_||.'ll_||-1d:||
g b rplapns Sre sontbed :Ir'n:-r'-r!y In the pamp
7. Che L | scrovvs mre tight and 1hie dlg-

e AR e lank e

Carburetar

The gperation of the corburatar is exploined in the
Operofing Principles section. Possible couses of
difficulty are:

Dirty or obstructed codburetor passages.
Improper carburetor adjustments.
Improper float level odjustment.

Worn inlet needle end seot.

o ko

Worn drain gasket, or wern high speed needls
gaskets or packing.

To properly maintain the corburetor, periedically
chedk odjustments. Occosionally the corburetor
should be disossembled, eleaned, ond the Flaat
bevel adjustment checked. Any goskets which could
couse fuel leckoge, or would ollew air 1o enver the
eorburetor sheuld be reploced. Alwoys remeove the
Faat and inlat needla and anol, if compressed air
is vsad g clean the carbuoretar,

Disassembly

L. Hemove the idle, high speed, and choke knobs,
L. Disconnect the fuel line and threttle linkage.
d. Remove the frone heusing.
£,

Remave the nuts which secure the carburstor
to the manifald,

5 Hemove the boffle plote, idle, and main ad-
justmen! screws, -

& Remove the bowl serew, bowl, drin plug, and
Spring.

7. Remave the float pin and flzat, then remove the
inlet nesdle and seat ossemb |y,

4, W ir is necessory to remove the throttle or
choke: valves, ba suvre that bath valves are r=
placed sa that the stamging en thevolves foces
toward the manilald on the throttle valve, and
fowatd Ihe boMHie plote an the choke valwa,
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Alsa, the notched pertion of the choke valve
shiould be an the beifom when the volve ia
clasedand the hales inthe thratilevalve showld
oclsa ba an the bottom when it is in the clozed
position.

Once the valve screws have besn removed they
cannot be revsed. Apply Lectite ta the valve
screws fo prevent tham from wibroting loose
when they ore reploced.

9. To reassemble the carbureter, reverse steps
T=4,

CARBURETOR ADJUSTMENTS

Idle Adjustment

The recommended Factory idle satting 15 one furn
open  counterclockwise frem the clozed pasition,
With the engine wormed up ond the threttle ot idle
ortd the shift lever in forword, leon the engine until
it coughs, then open the idle screw slightly until
smenth wdling is obtained,

High Speed Adjustment

With the engine in farwoerd ond the thiattls all ihe
way apen, adjugt the high speed nesdle until smoaih
eperation is ohtained. The recemmended high speed
setting iz 3/d turn open, counterclockwi se, from the
Fully closed poition,

Floot Adjustment

The corbureter must be removed from the engine.
Then remeve the high speed needle ond the floni
bowl. Helding the carburetor in an upside positian,
carefully kend the tab on the float until o medsure-
ment of 11/44" |5 obtoined between tha lawer edge
of the fleot and the fop edoe af the corburefor bady,
Sem fig. 7,

GCARTER FLOAT ADJUSTMENT
e ——— ——

Ir-?[ FLOAT

Synchranlzation

In erder for the engine to operate properly, the
apening of the thrattie valve must be synchroni

to the advonce of the spark. In erder to make
pdjustmant, turn the twist grip until the synchronsus
control fellower lines wp in the center of the first
spacer on the synchronous contrel cam. AT this
point the follower should just begin to toveh the
cam. Turn the odjusting screw wntil the fallower
just touches the cam at this painl, Law fig, g,

Momifald and Reads

The operation af the manifold and reeds |1 descrit
in the Operating Principles section, There is rela-
'|il||'E]'r littie |‘|‘||.'.|l Cil go ‘'wrang with thass CAMpo-
nanfs. |n some coses g lecky manifzld gosket can
couse pesl smdine performanca, The reeds are da-
signed 1o lie Hot ogainst the resd plate. |F they do
ol lie Hot against the plate, they sheuld ba re-
placed, Do not aottempt to stroighten reeds by bend.
ing. The reed stops are dosigned with a unifers
curvature. which prevents the reeds from becoming
"matal fatigued"'. The reed stops shauld be re.
ploced if they are bent or distorted.

Disassembly ond Assembly

1. Ramowe the corburetor knab g,

2. Remove the front haus=ing, then discennect the
fuel lina and thrattis linkage,

1. Remove the corbureiar.

dhe

Disconnest fhe nagoeto link from the throttle
afm.

g. Remove the manifeld serews, then capatate the
manifold, reed plate, and manilold goskets, Sae

fig, # .

&, To kurther disoasemble the monifold, drive the
pin et of The thretfle arm, than remove the o,
bushing, szcing, washers, E ring, and red.

7. Ta femove the com followsr assembly, remove

the muts ond screw which secure the follewes
1o the n'lﬂr.ilu:\'.lll'il Ther asparafa the ﬁ;h“ﬁwﬂ @arm
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o,
from the throttle linkage,

8. Remove the serews which secure the reeds and
reed stops fe the reed plote,

9. This completes the steps necessary 1o dis-
assemble the manifold and resds. Ta os samile,
reverse steps | — 8, vaing new gaskets;

Powerhead

The 12 H.P, powerhead consists of the cylinder
nead, block, pistons, rings, rods, crankshaft, cromk-
cose, Ezavanging £y stem, haﬂnrlr_\?il ang =eals,

Relativaly linle can g wrang with the powerhiad.
' masl coses poor engine performance can he. ot

ibufed ta molfunctisn af either the slectricol or
tual systems. If on engine perfarms poatly, consylt
the trouble sheoting chart en pogel78ta determine
e pa:s-'n|¢ couzes of this .-IiHn:uH-,-_ Th{:mughl ¥
check the fuel pnd ignitien systame Bedore initiating
Tapdirs on the pawerheod.

Before atempting ooy repeirs on the powerheod
read the Powerhead Repiir section of this manual.

Dizossembly

Forinstrictions an fempving thg vorisus camponents
tha! ate attoched to the powechend, consult the ap
Eronfiote parts al lhis seCtion,

Remeve the hood, cohyretor knobs, and fram

housing,
& Remoww the :,'\-:rk FruD 5; firel pump, carbureler,
menifold, and reeds

[E]

Famewe F - .r':\.- whed| Aul ond '.q'nﬂl'n:r__ Ther mis
loch o Flywheel pollor re:the flywhenl gnd ra
move it by anug@ing upoon the centar belt and
r".lpr'll::_=|i|i.'" caiitar ball wrihb | tha Ii-:.'-p.-l-upq hreal s

; : ;
acheE Tram e oran b sl

e g Urooker cam, ihor loosen the stele
o= aowl sereyw and coratul iy cemave  Hhe

sintor plalg

=naYe e Berews which SeCurE IhD perwer

hwad to the powerhead adagtor plate ond hondie
mount, then carefully fift the powerhaod off the
driveshaft,

%, Remove the cylinder heod, intake cover plotes,
water ond axhaust cover pletes, and goskets.
See fig. 10

7. Hemovs the cronkeass bolts, then corefully pry
fhe erankcose holves apart by inserting o scraw-
drivar in the slot provided, See fig. 11.

A, Remove the rod cop screws and corefully re-
mova tag rod cops, beorings, ond coges. Keep
these parts in separete contoiners morked oc.

cortding ta the cylinder from which they were
removgd,

9. Tha erankshaft eon now bBe removed and the
main bearings ond seals can be remowad from
the cronkshatt. The swals in the 100 and battom
main seorings gan be removed by corefully tap-
ping an them from the insido with o dowsl rad,
An *'0% ring seel in the top main bearing con
dlzn be remawad,

10, Withdrawihe red and pisten ossambiy Fram aach
cylinder, keeping thoss parts seporated oce
carding o cylinder.
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1. Remeve the piston pin lock springs, then peess
the wrist pin gut of the cennacting rod. See
"Powerhead Repair’ section,

12, Usea ring expander fs remove the piston ririgs,
The rings ore loceted in the ring groave by o
single locating pin which 5 deiven in fram the
top of the pisten through the ring groaves,

13. The scovenging check valves can be removed
by unserewing them from the block. The lube
fine con ke removed by opening i1z clomp and
pulling the lina off the fittings. See fig. 11,

This completes the steps necessary fo completaly
diznssemble the pewerheod. Exomine all the various
parts for the cenditions ocutlined in the Pawerheod
Repair section,

Assemb|y

To ossemble the powerheod, reverse the steps |lsted
wnder disossembly, Special oMention should be
given o the follswing painte:

1. Do eatremely coreful when preccing tha wrist
pin inte the piston ond red, The reds should be
instolled so that the side merdied "“TOP' foces
toward the top of the engine when instalied in
the black.

L. When installing the pisten rings be sure thet
tha havaled inside wdge of the rings foces the
deme of the pisten. The rings should be in-
stalled go thot the lecating pin is centered in
the apen portion af each ring.

3. Use a ring compressar ta install the pistons in
the block, The sloping side of the pistan must
foee foward e sxhaust gart,

4. Be coreful not 1o domopa the tep and bottom
e bearing teals when installirg them on the
crankshaft. When installing the cronkshah in
thae block, the hales in 1he beoring roces shauld
be fitted over the locating pins in tha black
[aurnals o prevent the bearings from fuming.
See Fig, 12,

3. The connecting red cap screw should be terqued
to BO inch pounds. Be sure that the rod and its
cop are properly moted baefore tferqueing, the
FCrEWE.

&, Apply Fermaotax sparingly to the block and
crankcase halves. Seclont must not enter tha
check valve or baarings.

SUSPENSION SYSTEM

Te mointain the svspension system, periodically
apply -greose ta the zerk fitting lacated an the pivat
bracket. A lubricant such as Lubriplote No. 60244
should be used for this purpose. |f Bny Screws of
bolts hove lsasensd, due to vibratian, they should be
retightened, Whaen tightening the pivat bolt and ten-
sion scraws, tighten only as much as is necessory fo
insure smooth, vibration.free performance, alomg with
exga ip atesring and tilting the metor. The reverse
loch octuatsr located on the shift red coupling should
be adjucted o that the reverse sk yoka wil| be de-
pressad only when the sngine is in reverse gear,

Disossembly

I. Ramove the crosspiece and pivat bolt then re-
mave the Hlt pin, spring and shaft, Separare the
boat brackeats,

2 Drive the pin out of the clamp serew clevis, then
threod the clomp screw eur af the boat bracket
ond seporate the tcrew and it hondls,

3. Remave the tilt lock knab and nuf, 1hen redove
the plunger and £pring, L

4. Remave the front housing and discennect the fuel
line from the coupling.

3. Remave the four Bolts which securs the uzpeEr
mawting bracket to the hondie mount. See
fig. 4.

6. Remove the two nuts from the lower mer
brocket and loosen the Allsn serew.

7. Push the throttle contral arm vpword, ot the ssms
time tilt the hondle maunt away from the |lowes
mator casing ond pull the pivaot tubs oub of the
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14,
lower mounting bracket.

E. Lotsen the tension screw at the top of the aivat
bracket, slide the pivet tube out of the bracket, -

¥. Remove the fuel coupling from the bandle mount,

0. Remave the throttle contrel geors, ond shefr,
fram the hondle mount. Ramova the apeed con-
tral gear.

11. Remove the tensien rut from tha Btesring amm
handle,. then remave the steering orm shaft and
gear,

12, Remove the pin and bolt which secures the stes.

ing orm ta the handle maunt,
11 Remeve the reverse lock yoke from the pivet
argcket,

14, Remove the upper mounts.

15, Remove the snubber fram the lewer motor caging,
then remeve the lower mount and cushions.

As sambly

To ossemble the suspension system, reverse fhe
erdar of disassembly, Poy speciol ottention te the
fallewing points.

I Torque the lower mounis 1o 95-110 inch pownds
when installing.

2 Tighten the steering hondle tension nut so that it

will operate smaathly and will not creep from
vibration,

3. With the rwist grip in the fast position the speed
confrol gear should mate as shown in Figurs 15,

4. Tightan the pivct bracket tension screw only os
tight os required to hold s position ond et
ollow frae atesring,

5. When the handle maunt and pivet tube assembly
is reinstalled on the engine, tighten the lower
meuriting bracket Allen serew 1o 110 inch pounds,

LOWER MOTOR CASING

The lewer motar cosing houses the wpper shift
mechanism, woter and baller lines, and driveshafi.
It oles serves as a suppert between the pump hous-
ing and the powerheod,

If the shift mechonism is domaged or if the woter or
bailer lines sheuld davelap loaks, the lower matar
cosing will need to be removed and inspacted. See
the Operating Prineiples section Tor informotion on
how the idle relief operotes,

Disesnembly

1. Disgenriset the lower shift rod from the cou-
pling.

2. Loosen the lower meunting bracket screw,

[

Remowe the screws which securs the lowsr
mofar casing to the edaptor plote, then pull the
lower mater assembly downward, -

4. Seporate the pump housing from the lowar matar
casing.

5. Drive the pin aut of the shifs red actuater, then
remave the shif lever,

G. Unscrew the shift rod coupling frem the upper
shift rod, then remove the upper shift pad and

octunior, Separote the actustor from the upper
shift rod,

T. Remewe the shifi detenel, then press out the
shift lever bushing.

B. Hemeve the boiler intoke fitting ond "'0"' ring,
then remove the bailer line ond boftam segl.

P Remcve the wober lne and lower saal,
10, Remave the idle relisf boffle plate,

11. Remeve the pivot fube snubber, than remove the
lewer mounting brockel and lower mounts,

Aszembly

To assemble the lower motar casing reverss the pre-

eeding steps ohserving the fallowing special in.
structions!

I. When replacing the lower mater casing, tarque
the lowsr meunting bracket Allen serew g 100
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mch paunds,
2, Te odjust the shaft fravel:

a. Drecin the grease from the lower unir,

b, Remove the prop nut, propeller, shear pin,
and bearing cap,

2. Plaee the shift handle in newtral gnd ob-
serve whather the lutch dog is cenfared hae.
twaen the forword ond reverse qéara,

d. If the clutch dag iz not centared, |posan the
shift rod coupling screws and threod the
coupling up or down on the upper shift rod

until the clutech dog is centered, then re-
tighten the coupling screws,

e. Repiace the prop shaft and beoring cop as-
sembly, being sure to torque the bearing
cap sevews fe 75 inch pounds.

f. Replace tha sheor pin, prapeller, washer,
prop nut, and colter pin,

2. To cdjust the reverse lock machonism:
o, Ploce the shift handla 10 reverse,

b, Loesen the shift rod coupling serews and
moeva fhe octuctor s that the reverse lack
yoke will be hully depressed,

.. Retighten the coupling screws ond rest o
see that the yoke is deprassed only when
tha emgine |3 in reverse gear, Shight re
pesitioning of the actustor moy Be neces-
sory ta acgempliah this.

FUMP HOUSIHG

Tho pump hovsing secures the lower unit te the
lewer metor casing. Also it howses the woter ond
Lailer pumps. The housing itself requires anly wiswal
nspection of jts surfoces, Wormn or leoking woter ond
polier pump zeals wiil adversely offegt tha per-
tarart e ol the pumps. | the sngine overdheots and
fg watar is dischomed from the idle reliof or IF the
bailer pump faile ro aperate, disassemble the pumps
e inspec] e seale ond (mpallars,

For information on how the pumas operote, consulr
the Dperating Principles section,

Disozsemoly

1. Discgnnect the lower shift rod From the coy- |
ﬂllﬂg Ramaova the pump |1.|:||.r:.|ng to lowar mnrur
cn:-ng BLfbwn, then l:ura‘ful.]y p-u|| I|1: |:||..Irn|:r
howsing downward,

2. Remeve the bailer body assembly being coreful :
nat te lose the impeller pin. Remove the beilar

impeller and seals fram the bailer cavity.

1. Remove the eover plote, [
[

4, Remove the two seals ond smeller cover plata,

5. Remeve the water pump impeller and gin.

: -:l EX . :_: i
EIH.EFI‘ BOOY ‘JWEEL'ET' '
.- s .l'd.|...|"_-.|-..-.l.-_-.-.-.|-.|ﬂu .-a.__-tJ
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& Remave the warer inlet cover.

Te

The driveshoft dowel can naw be driven out and
!epla:ed :i'F neceEsE0ry,

sembly

ineverse the preceding sfeps fo gssemble the pump
housing. Pay attention o the spocial ipsfructions
given below,

Be sure all secls ore in place when assembling
the pump howsing.

- Be sure tha impaeller drive pins are installed in

the =lotted portien of the driveshafs,

The impellers mu=t be instolled so that the
side with the word '""Top" on it foces the powar-

head The word “Tl:lp"r on fne waoter pump im-
petior, will be visible whan cerrectly [nstallsd
in the witer pump.

The weed "Top™, on the bailer impeller, will
not ko visible when correctly instolled in the
boiler pump. It faces toward the pUmp covily,

LOWER UHMIT

The lower unit an the 12 H.F model ulilizes o verti-
cal shift mechonism. The clutch dog, which is
splined fo the driveshoft, iz moved sither up or
dawn by the fork selecrar. 1 then anpages either the
hluru-rrd or reverse gear, thereby deiving the prop
shakt,

The shift machanism con be aditsted viswallyby the
J-n:|||uwing madhad:

1.

a

Crroin tha loware unit.

Femove the beoring cop and propeller -shaft os-
rami |y,

Flacs the shilt lever in neutral,

Lieck to roo-that the clufch dog is centersd
Detwesn the foredrd ond reverse Q.

Ts

I the clfeh deg is not centered, locsen fhe
=hift rod coupling screws ond thread the eou-

pling wp or down on the shift rod watil the
clutch dog i3 centered,

. Tighten the caupling serews, then reploce the

prop shaft and bearing cap.

Fill the lawer wnit.

Diswssembly

1.
2.
3.

10,

11.

12,

Drain the |ower unlit.
Disconnect the shift rod ot the coupling.

Remave the pump houvsing from the lower mator
casing.

Hemove the pumps ond separate the pump hous-
ing from the lower wnit,

Remove the propellsr, robber cushion and shear
rin.

COTTER BIN

WASHER

2378

Remaove the bearing cap assembly end gosket.

Remove the beoring retoiners. then press the
prop shalt pssembly owl ef the bearing cop,

Prass the hElIJ'I'illg ond seal aut &f the I}i:qrinu,
Cap,

Femove the retaining ring and press the ball
bearing assembly off the prop shoft geor, Drive
the pin out of the prop shaft gear and remove it
fram the Arop shaft,

Femove the split deiveshaft retoiner, then gull
the driveshalt, sesl ond itner boaring reces
aul af the jower wrif, Kamove the ;gﬂl gnd. Fe-

bmnimg ring, then press the inner race off the
drivashalf.

FEemowe the faresrd ond rewerza gesrs, clutch
doa, shim, thrugl bearing, and roces, Press the
uvpper drivashaf bearing out af the lawer unit
body. Remevs the lower driveshofr Learing,

Unserew the shift rod from the shift fark -
tersian, then remove the sxtension.and fordk.
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Azzemoly

To assemble the lower unit, raverse the preceding
steps. Poy close attentign 1o the fallowing special
ingfructicns:

1.

=-2.-9-%
wpgutms O 00

Be certain all seals are in place ond ova in
geod cendition, The lower unit driveshofr senl
should be pressed inte the lowear unit until §
batiams.

If the uppar driveshoti shim nesds reslecament
toploce with the same thickness,

r

The cutch dog, forward, and reverse gears ore
marked to oid in assembling the lower unit. The
tatward pgear is marked with the letter "T7,
while the reverse gear is marked with the |etter
"R Oneg end of the eluich deg is marked with
the letter T . When assembling the lower unit,
the forward gear sheuld be o1 the top of the
fower unit cavity ond the end of the cluich dog
markad T sheuld fece toward the torwarg
g ear.

Ploce the driveshaft partially Inta the lower
unit, than ploce parts 1 = 3, in arder, an tha
driveshaft, Sge fig. ¥1. Pod 7 gn the picture

DRIVESHAFT

| &ﬁé
o Mk i

SHIFT ROD | erFr

(e

-ﬂn

i5 the driveshetr refainer and s placed on fthe
dfivesholt botween parts 7 and 7, Parrs 3 and 4
stige over fhie reteines and held o 0 ploce,

The bgaring cap gosket cemas in bws thick-
nezses; SO, and 15, v octs o5 o shim to
provide proper gear mash beiwaen the prep
shoft geor ond the forwerd and reverss gears.

Alwoys  replace with poskets of tha soms
fhichness: IF o new beoring cap is installed it
will pa necessury 1a dotemmine the WaCH S Lary
thickness of the bearing cop gasket, To do this
s1art o ith oo 013" gasket. With the b&aring cap

stolled, fest far proper gpear mesh, [F ithe peep
shalt turns heed, inerease the gaskat thickness
nbil lard fuming 15 mo langer avident, With the
procer ameunt sf shims, the prep shaft should

resiy willout cwcesgive prop Rl fear
1

4. Torquethe beorlng cop serews to7Finch pounds;

7. Sew the pump housing port of this section to

properly ossamble the pumps.

3. Lay tha engine an ifs rear carrying handle ard

Fill the- lower unit to copocity with EP Ma. 50
autooord geor lubricant.
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Hersepower 0.8.C. Certified. -, ..., ..., ..00ue.n. TS5H.P. w4500 REM

H-l.u'lrl-ulFu||T|Iru1‘t1il-'f-:|n-;|nl...-......-..... Caeee o 43 e 4BO0 RPM

T A T, )
Borg ol S aks- o . s w i i i b e AR LS o I o 1 L o i
Piston Displacement , . . 000 0. .. v R VR, Y e R L i e 4l R 10,0 Cu, In.
LT 1 ) e L N P PP il e T R T e et 17:25
Fuel Taonk Copocity. . ... ... B e o s T ST ot L skt 3 142 guol.
Fuzl Mirture

Braok-In . . o o e e e e e e 172 Pint oil 10 1 gal. gas.

Mormnl Cperotion « o ouweie oo vione ey s 378 Pint ail fo 1 gal. gas.

I pal l:nrbun:mr SﬁTHI"lIJ
Main, o o voeio o 1 Tum Opan (counterclockwise) from fully closed posilian
Mdle ., ... 3/4 Turn Dpen (counterclackwise) fram fully elosed position

R P s 5 Te i e b e e AT T Champion H10IM gopped 035"
Recommended Sreaker Puiar Setting . | T e B M e e SO
L T R S5.A.E. =590 E.B,
Frapeller Diimeler and Pitch e o T b e &R T 13 blade)
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TOF HOUSING

The tep housing on the 7.5 H.P. motor is mode of
“Implex A, a durable therma plastic. The emblems
can be removad end replaced. If the housing will
not remain seeurely in place, the front brockets

ld be odjusted. See fig. 1. Meve the brockets
up o down, depending on the adjustment required,
untll the latches in the lower motor casing posi-
tively sngage the brackets ond hold the housing in
Prsiticn.

RECOIL STARTER ANMD STARTER HOUSING

The recoil starter is on outematie rewind typa wti-

7y drop pawls te engoge the flywheel, Since its
. .-n:-se:rlhh.- and u.-::::rnl:l',l iz similar 1o the raceil
starters &n other meters, refer ta poge 13 for com-
pleie repoir instruckisns.,

To remove the storter housing, gull the starter cord
reteinar ot ot the rubber bondle ond remows the
coed from the retoiner, see fig. 7; tia o'knst in the
ewd, Romove lhe fostansss secifing the threa I'BU‘-"-
of the sharre haosing 1o the powsrhead and lewer
mator coting, it the sietler oFf the motoer, W Eur-
ther disossembly i3 required see pape [3 «

Reverse the proceduras ohove 1o knstall fhe skarber
hevsing. Siring the starter cord in the retoiner, as

s hown in fig. 2.

IGHITION SYSTEM

Th= 7.5 H.P. model has o mognets type ignikian
system. For an explonation on how this  system
oparates, see the Operating Principles Section.

The mogneto ignition system comsists af the fy.
wheel, stater plate, sperk plugs, breaker points,
condensers, and ignition coils,

The most common causes of ignition difficulty ore:

1. Dirty or improperly gapped breaksr points o
plugs,

2. Losss eennections,

2. Domoged coil or eondensar,
4. Wrong pleg.

5. Engine not synchronized.

apecific information en testing the electrical com-
ponents can be found in section X.  Mormal maine
tenance invelves periedic cleaning ond gapping of
the plugs ond braoker points, Conneetians should
be checked for tightness.

Mognete — Coils, Points, ond Condensars
Disassembly
. Remave the starter housing.

2. Loosen tha flywheel bols opproximately thres
turns.  Secure o puller fa the flywhesl ond just
treck the flywheel foose from the crankshalft,
Then remove the puller and the flywheel nut; ihe
Hywhen| can now be lifted off the crank shaft,

&, The breoker points, or condengers, can now
be reploced without further disassembly of
the magneto. To remowve either pare, dig-
cannect leod wires etoched ta the paorl and
reniove the screws securing the port ro the
breaksr plafe,

B. When replocing breaker points, he certain
to gop the points of 020", This is occom-
plished by rotofing the crankshaft until the
point followss orm is of the high paint of
the cam an the cronkshafs. Loosen the
screw dirsctly in front of the contact polnrs
ond odjusl the poird gap te 20" using the
preper tanler gouge. Beg [ig, 3.

3. Remcws the “F'" ENGP Py securing the spark

odvonce linkoge legether. See lig. 3.

4. Rewdwve the beeoker cam from the erankshoft:
oae fige 3.

3 Hamewn the fowr [§) recessed screws, figure
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3o ond the spocer nuts with tencicn Springs,

The statar plate con now ke |ifrod

abt the angine.

PIVOT PIN

Bl
1.1

:||!:
f o il
o o 0 i
-4 ““Ff. T e i
T . am".l” “r#{'ﬁ'l - in
ST .nn...—l-....l.q.'.u._.m # it ATl
id,
e
LAl Wl .
Cimemnneg |l canl leads and < ai- ihe 5 park
il weire (0 the qoib lgdn nprarod ity

-1

SPARK ADVAHEE

-tf ullﬁ;}q:r h.-

C

[
conditicn remove the rubber cover gnd clip

frem the spark plug end of the wire), to rg.

move the spork plug lead from the steror
plaka,

. Bend the twa {}] retaining clips flush with
the core and. top the coil off the core with
a maller.

o Cail Ingtallafion (Mew Cail)

A. Remeve the rubber cover from the spork
plug end of the spark plug lead wire alang
with wire clip, Ses fig, 5.

chmLs i f
Lvdd 2 d g

ATERBER Coviee

FECE BP0 T TR
F oA PG SR
i T T O AT S

(i =

iﬂ' ﬂ".i'rl'! Ay |I e

ST PP D PP

8.

FOLCF END g §008
AL SRR ST N
CliR IWTa FAREFE PLud
COVFR TO ComMSLITE
FHE AF§arecdly

RIS S P E AR, '

J'.f.".f'.i'f.l’]’l’; W {?{J}!ﬂ'fji
& N -

e

S

L
B. Slide the spark plug lead wire through tha
gromeet in the statar plote ond replace the
wira clip and rebber cover. See fig. 5.

C. Ploce the two clips in position an the core
ond press the coil ully on the core. Band
the elips in ploce te secure the coil.

8, |f the spark plug leod requires replocement, i
con be pulled st of the coil and o new ane
threeded inta ploce. Use o nop-conductive ad-
hesive whare the wire enters the cail.

Assemhly

Raverze the arder of disassembly and follaw thase
special insfroctions:

I+ Ba cerfain oll |sads are secuie and tha an,
assembly iy free of dirr ond greoss.

-
S

o Guide thy spacer nuts into the hales in the
stator plote retained (be sure the springs ore an
the nurs] and fasten the sturar plike saduraly,
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3. 1F the spark odvonce rod has baon removed, see
tig. 4, it should be threaded inte Hwe pivet sin
on the stotor plore wnril two theeods are ax-
posed.

1. Be certain to rarguee tha “-,ru.-}-ug'l balt ta AD0
inch peunds.

FUEL SYSTEM

The fu=l systam consisis of the nan-pressuri ged re-
mote fuel tonk, fusl pump, diophroom type earbi.
retar, intake manifold, and reed volvas,

Fuel Tank — See poge b4 for disassambly and re-
poir.

CARBURETOR

Ihe eperation of the carbureter is explained in the
Cperating Principles Soction,

Porzlble causes of carburetar difficuliies are:

. Improper inlet needle fever adjustment {eor.
responds b Flooe adivsfmeni onr ather bype
carburetors],

2. Worn inlet nesdle ond gast.
%, Obsiructions in the fual FG Bages.

4. Impreper corburster adjustments (law ond high
sapmad needlas,

X Damoged diophragm,
S, Losws nosE comees s,

Lir blaad valve ar cennsetions loosse

L, lutake Tiltee gerfasrd cloggad,

The corbur=tor should be cleoned regulatly in a sol-
wont pnd by :u||.-w-|1;| compeessed air i the fosl
passoges. ALWAYS remove the infer, laver, needis
aild seol Bebore L'!F-l-l"rh;h Thera ic 5] ii-r-:r ECIoan

BLOW THRU HEQE f s
T CLEAN SCREEN ] 4

| rFuter screen

ey INLET FITTING

AL
B T =]
ol
L
= ut
I
bt Wm iekalee. DEvg which shiaald Lis
[ [ =X = ¥ orrceling oi inte ne infef gast hobe,
e the dnlar neadle  lower adiisbment
1 I'a carliuretar,

Clsassembly

I. Remeve the recoil starter and flywhesl as pra-
vicusly described in the mognato section. Dis-
cannect the spork odvance linkage, See fig, 3.

2. Dizeconnect the air relief ling and the fusl linas
from thwe corburetor,

3. Remove the chake rad,

4. Romeve the "E" znap ring and pin securing
the shilt lever ond lower shifs rod cleviz: also
remave the clavic, 5es fig. 7.

8
5. Remove the eighl (8] screws securing rhe
powerhend to the lowsr moter casing and lift

the powerhead wp and off the lowsr motor
COsing.

&, Remave the carburator from the marifald.

F. The main and idle adjustment needles can now
be remeved,

8. To goin access to the diaphragm and the inlet
needl= and seat, remove the cover stamped
"Tilletson™, The throftle advance cam and
synehronous assembly ore removed ot this time

alas,

% The inlet needle and seat can be removed by
taking aul tha pivo? gpin ond remsving the inlel
cantez| lever and spring. Then ramove the inlet
eaol, dem Fig. 10,

bs b ly

Revarse the ardear of disassmmbly and follow these
special ingfructions,

1. Be certain the corburetor is elann and the inlet

nugdle lever is o) correctly as exploined pre-
viows |y,

2. Heploce the diophrogm with the lorge dise to-
wird the inlel needls lavar,

- When replacing the throttle advonce cam and
Enchromnsug *:'5"\'."'"""'}.'_. I:|:|i Ut e 5-3_-3_Q-m!;.|-!,| i
thot the theattls butrarfly i5 completaly elosed.

1. U=e o new earbureter 10 manifald qoekel,
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3. Connect the fusl lines os iluatrated in Fig. 15,

6. When ingtalling the powerhesd, guide the =hifi
rod through the slesve on the powerhead flange
ond be sure the wober line with 115 rubber seol
fits E-HLIQIE' imte the inlat hele in tha pawerhead.
Use a new powerhead to lower moter casing
gasket. Be certain the sloave clip iz in ploce.

¥ Adjust carburetion and synehronize the throtile
opaning fo spork advance a3 explained are-
viously,

Corburetor Adjustmanis

Prior to starting the 7.5 H.P. mater it is nece s
sary B purge or blesd the fuel gpstem of excoss
gir, On sorly modal maters a bleed volve is focated

bt B TR B
e gl "JE"" A T

-
e T L e TR

" e
ADJUSTING SCREW

-y

directly bshind fha cheke krob, o flg. 8. Tg
purge the fusl spstem an motors with Hiig walve:

I. Depress the chake buttan and hald.

FPush Chokea In

g Boueara Primer Bulb

-
TURE THMYT GEP T wEMT 7 o7 F_—
Ll e

LR Y} B

2: Daueeze the primer bulb wntil o 5OLID sfream
of fual iz discharged frem the Fitting locored
baneath the shift lavar,

3, Maintain presdure on the primer bulb wmi =
choke knob i3 releosed.

This bleed valve can be adjusted |n the fallawing

mannar:

l. Degress the choke knok and hold,

£. Coosen the adjusting screw, shown in fig, 8,
and slide the valve toward the choke knob unil
it stops; secife the odjusting serew.

B T TSRy E N —— L
INLET AU
: .5:..!_ L e -'-':I!.-.-:-.:;.*'_,..
. INLET NEEDLE —] | < SPRING '8

sear—f | ewor e
HIGH SPEED SCREW

T
ik P

3. When the cheke knob is released, thore should
mat Lo any contoe! belwesn the stes on the

cheke rod and fhe stem in the blped valve. 1
there is, bock ihe volvg aff sfightly,

On later modal matsrs the blead valve is located an
the inside, storboard zide of the lowar motor coging
directly benaath the spark odvance linkoge, Fal-

low this procedire to purge the air with the valve
loeated in this pasition,

e,

o e,

e, |
gl |

) :
‘) F oo |

e
6N oo =

GUIEE PRMER L

.

I Tum the twist giip handle clockwise o
"YEMT' pogitien and hald,

k0

¢ dgueeze the primer bulb watil o SOLID straas

of fued is ejected from the Fiting located ks
nenth the shif levar.
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3. Meintoin prassurs on the primer bulb while
futning the twist grip handle off the “VENT"
Positinm,

Infet Mardle Lever Adjustment

v inlet needle lever should be just [swvel with

bottom of the carburetce body, Sew figure 12

12,

Imitlal High Speed and [dle Adjustments

1. High speed odjiustment = | trn open, counter-
¢lockwisa, from the closed ETTET

2. Wle odjustment — 3/4 surn open, counter-
clockwise, from the closed pasitian, Start the
mater and olfow i to woerm up to operoting
temperaturs,  Shift snta Farward g=ar and apen
the throttle ol the woy, Adjst the high speed
odjwstment until smonth sperotion i4 abtained.
Retard the theattle to the slow positien and ode
pust the Idle adjugfment until smeooth 1dl ing i=
ahtarned.

ftrer the rdle adjustment hos besa medao. frv poeeler:
ating the matar, 1T it dops net acedlerale smoothly,
cpen the bigh speed ad{wstmen ';||-_|||-\.!|:,._

Synchranl zakian

Adjusting 1he apanng of the thraltle volve relative
e the ameunt of spork sdvanca,

SYHCHHROMALS et e Tl L
COMTMGL &55Y CONMTACA AN
* i
e TR
- 1 ™= -'H_'| i f
", = - TR BTHOHRDMOUG
PR sk - """ﬁ COMTPEL AP
JUFTING = —
L T i \_I"";"TE:.' -

1. Tum the twist grip handle to the slow pesitien.

2, Advonce the throttle and wateh far the point of
conibaet between the synehronous com and cam

follawer. See figure 13 The cam follower
should just begin to apen the threttle valve of
the point shown in figure 13,

FUEL PUMP - INTAKE MANIFOLD AND REED
YALVYES

DIAPHRAGM

14,
Fuel Pumg

The single stoge feel pump iz an integral part of the
infake manifald, 11 i3 disassemhied by Fnll.e:-u.-ing the
the steps under Manifald ond Read disassembly plus
remewing the three screwz securing the battam holf
of the pump ta the manifold. See Figure 14, its
oporation ta axplained in the Dperating Frinciples
SEel o,

The fuel purp sheuld be checked for the fallowing
cendilions it the engine is nat receiving odegquate

fuel,
L Lewss peesswre or fuel line eonnections
3. Ohetvueted fuel linas.

A4 Worn er pungtured diaphmgn.

4. Loote screws holding the pump togethar,

Disossembly

1. Bemava the storter howsing, flywheal, ond enr-
buretar o= oreviously deseribed,
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2. Disconnect oll fuel and pressurs lines from the
fuel pump and maniteld.

3. Remove the manifeld fram the powerhead olong
with the reed wolves, plate, ond goskets.

4, Remova the fuel pump cover fram the bottam of
the inmtoks manifeld,

Assembly

Reverse the order of disessembly follawing thess
special instruetions ond the speciol ossembly in.
structions given for the assembly of other cempan-
ents remaved,

1. Clean the fuel pump and all fusl and scaveng-
ing passages tharoughly,

2. Use new paskets between all seporated parts,

A Artach all fuel, pressure, ond scavenging lines
05 illustratad in Figure 15,

-
|£j e

i :
! IHTAEL Fifit e

§oLad
st 110 FUEL COORL Rk

| I Fiel mail Te CARRUNT TG

A BELIFL Lifs

I BLEED wa YE

TRARRZAAC B0 FUEL PSP

PAELLLAL | Eup |

HaHiF LT IOACEMOwE LINE

. - |
| e | GEMNER wEM SmeERaing

| &2 LT |
| iy FGP WAIA 10T SRR ‘
g

T ko SLBNERIMER | e

Manifold and Reeds = Sec figure 14,

Theoperation of the manifald end reeds ig describas
on poge 0. There is relatively little that con =
wrong  with these components. Howewer, o F
check for leaky manifeld gaskets and disied
reads er slops.

The reeds ore designed 1o lay flat ogoinst the reed
plate and if they ore cpen, the resds should be reo-
pleced. To as=swre a fHat fif cgoinst the reed plose,
Th'ﬁl'ﬁ i5 @ !Iiﬂl"ﬂ be=nd in the reads near her meadnt-
ing hales whigh spring loads Hhe flat,

The reed stops are designed with a uniform eurva-
ture which prevents the reeds fram becoming “metsl
fatigued'’. Do nat attempt to bend o strojghien ree=d
sfops, they must be replaced (| domoged, The reed
stop openings showld be 1/4" from the top of the
of the stop ta the resed olote,

Disossembly and Assembly

I. Remove the starter hausing, flywhea!, and [
erheed us previously described.

2. Remowve the carburetar,
1 Remova the manifeld from  the pawarheod,

4, To agaemble, reverse the arder of disanaembly,
wsing new goshets,

POWERHEAD

The 7.5 powerhgond consists of (he ey linder head,
block and crankcass, pisrons, rings, connecting rads,
crankshat, and necessory Searings and spals,

There i3 relotively littie that con go wrang with she
pawerhieod. In most cases foulty engine performance
can be ottributed te molivnction of the fusl or slas.
fricol systems, When an enging performs poerly, con.
sull the treuble shoaring chort o8 the back af the
monusl. Then thoraughly check the fusl and slseiri-

cal systems before initioting ropairs on the power-
hagd,

Befare atfempting any repeirs on the pewerhead, core-
fully read the Powerhead Repoir Seetion in this
manual,

Disossembly

l. Remave the starter housing, flywhmal, mognEta,
corburstor [corburetor inclides removal 8f the
powerheod], ond the intake menilold o pravi-

pusly doscribed. Alss remeve the Scavenging
linms,

Famowe the oyl inder hieod,

3. Remove the infoke and sxhaust coves m

4. Remove the six (8] balts securing the black ans
craniccose together. The block and crankepes
con be separated by peying them opart utilizing
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the slot shawn in figure 16, Be coreful naot 1o
mar the surfaces of the bleek and eronkcose.

3. Remove the rod cops, beoring sages, and beor-
ings, Keep them in seporcte contdiners marked
accarding to the cylinders from which they were
removied,

6. The pistons ond rads con now be pushed out ol
the bleck,

£. To replace a rod, remove the wrist pin relalning
rings, and press the wrist pin out of the plstan
and rod. Be coreful not rg distort the chape of
the pistén. Ses "'Powerheod Repair’ section.

The scavenging check valves. shown in Figure
i&, can now be faken ot ond inspecied,

Ao mwmlslyp

Reverse the order of disossembly ond follow these
special instrochions:

L. Install the piztons ond tod ossembliss in ihe
cvlinder fram which they were ramoved with the
sloving side of the piston dome facing the o
haus! porfs;

o

Floce the correct coge hatl and becrings in each
coftecling rod  |use grease fo held jhe bearings
in plocel.

3. Plage dhe cronkshaft in pasitien on the rods.

A Ingtoll the remaining bearings in the cosrect cage
holwvas  ond’ pesition Hiem in place, Be certoln
the cage halves ore covrectly malched,

Corefully match the proper red cogs ong rads,
Torouse fhe rod cop screws fe 85 inch pound s,

Fatete  the heoing coege, 1 odoms noi rotare
resly. chack your meiliod ol assembly
ce fhe magnelo refgiting ring onta the opper

wikghall bearing and. slide the bearing on the

7. Position the cronkshelt in the jownals and la.
cate the top bearing on the pin in the tog jour-
pal, Be certain the tep seal ond the bottom seal
end boot are n ploce,

B Apply o moderote amount of ECBA7, ar a similar
saaling agent, alang the oufside edge of the rub-
ber seol in the foce of the cronkesse. Coution
must be exercised to prevent sealent Fram flow-
ing into bearings ar inte scevenging check
valves,

?. Positien the cronkcgse on the black using the
dowels in the cronkgase, ond balt the block ond
cronkease together; apply 100 inch pounds of
terqua to these Bolis.

W, Assemble the remainder of fhe componeits fol-
lawing the aspecial instructions pertaining ts
adeh porticul o camponant,

1. Use new goskets of ofl times when assambling
the powerhesd.

LOWER UNIT (Inclodes water ond balier pumps)

Tha lewer unit contains the forward qear and hear.
ing {A], the reverse gear and bearing. (B, the lower
shift red (), cam selector (D), propeiler thaft E},
elutch dag {F), propeller shaft plunger ond spring
(G, and datent pin (H), along with the RECES ATy
saals, woshers, ate, See fig, 17,

Iz,

This lowar it wtilizes o herizental ghifing meelio-
nism. The clteh dog is moved inds ond oul af
enggaement with the geors by the propeller shaft
mlunger, The plungers positien |3 determined by i1s
location on the cam selactar, Thae chitch deg is
spring Ioaded into forwnrd geor and the plungsr =
N W= szepesl indenstation en the eam selecter, |n
nautral tha plinger |5 riding in the middle inden-
talion on the cam selector, i reverss gegr the
plimger is riding in the battom gnd smal lest indan-
tatian gt the com selector, The mosgt imgrortant, gnd
mest ahvious, mointerenes check is to be syure the
lower wnit lios on odequate supply of |ubricant,
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As the lower unit is disassembled, carefully ingpeet
all seals ineluding the drivasheit s=ol. Reglsee oll
se#als which are in other than perfect condition,

Ry removing the shift lever up and down vou will
fee| o definite ‘eateh’’ in navtral fear which ig
caused by the detent pin in the lower unit gcting
against the com s=lector, Whan this coteh is fely,
the shift lever should ke in neutral position indi-
cated on the front panel, If i1 is net, odjast by turn-
ing the upper shift rod elevis up or down as requirad,
Gee fig, 17.

The woter and bailer pumps are locoted at the top
af the lower unit, Their operatien s explained in
the Operoting Principles section, Follow the firsr
tix ateps wnder ' Lowes Uit opd Pump Assembli=s'"
to fepair water pnd boiler pumps,

LOWER UMIT ead PUMP ASSEMBLIES
Disassembly

. Remowe the sparter howusing, flywheel, and the
powarhaod os ewploined previously,

2. Discomngct the lawer ghiftrad fram the oetigtor,
See Fig, 10 |

J, Dizconneet |ower sugpension brocled, ihen pee

miye 'IIE e ||.1'.-.-rr MIET o Ensing o Inwer unit

balts. Sew fig. 19 .

4, Full the lower assembly sioight dewn and sl
ol the lowar moior caaing. Draim the lower unit,

. Remove the boiler pump by pulling it up and
ofb the driveshaft. Toke care not to lose the
impadlot drive pin. See fig. 20 ,

b, Wark the stoinlass stesl coparster plare up the

driveshafr, then pull the driveshaf wp until the
water impaller driva pin is oxposed. Pull the
Ariva pin oul, then pull the driveshaft up and
sEl f || B i..l'r.l'l_-l-r AL

T i separal Hole and wakai puifip con now e

IR TN Y|

19

This s os bar as the lowss enit mutt ba dizaz-
seimbled in order to work an the lower pamping
sy shem,

Assembly iz sccomplished in the reverse order af
d issssembhy.

The impaellers are infer-changeable and need only be
cotelully Installed in the pump covity to pravem
damage 1o the impeller bindes, Also be certain all
szals are in ploce ond in good condition. The water
puemp has rwe tapped holes which identify it from
the bailer pump. See fig. 21,

4, Remove thae gropaller.

Q. Bemove tha Bearing cop scrows ond slide the
bearing cop ofl the prog: shoft,
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10, The propsller shaft con now be pulled out of
the lower unit, then the pinien gear, and the
Forward gedr,

1. The lowsr shift rod and cem selectar man alse
be pulled out of the lower unit, If this is done,
be careful not to loss the small caom selactor
detent pin ond spring locoted behind the se-
lector. Sea fig, 17..

|2. The bearing cap seal and reverse gear beoring
con be remavad fram the hearing eop. The for-
word gear bporing and lower driveshaft baaring
can alse be removad.

13, To remeve the cluick dog, comprass the spring

m the prop shalt and slide the elutch dog out
of the stel in the prop shaflt,

hoysambly

Reverse tha erder of disessembly ond follow thess
spnr_:--.'ll Astructions

v Be certgin the detent pin ond spring are in
ploce.

B ]

Ao 1E dhe lewsr shift rod has Boen removed from
the cam selectar, bottom the shift rad in the
tar salecror, Before ri-gl-uh_-mmg the lock nut on
the =hift rad. be cerfain the red {5 in the cor=

rect relationship fo the com zelector a5 shown
in fig, 22 ond both seals are in place.

3. Insert the cam selector inte its recess in the
lowar unit unitil it touches the detent gin, then
deprass the detent pin ond slide the com se-

lecter all the way inig ils recess.

4. Install Forward gear tgear with the pressed fiy
bearing sleeve) in the lower unit, than ploce
the pinfon geor in pasition.

G Place the com selecter plunger in the prop

thatt with the topered end out and install the
prag shafi,

6. Slide the reverse gear (gear with loose beering
slesval on the prap shaft and install the bear-
ing cop. Use coution when installing the bear
ing cop ta prevent pinching the "0 ring seal.

7. Fallew the specinl instructions previeusly
givan fo properly install the woter and baller
pump=_

(v F)

Install the lower unit ossembly in the lower
matar cosing. Cevtlen: Chech the water and
baller line conpedians of the purg, The bailer line
miust it snugly Infe the saal of the boiler purmp
and the woter ling must protrude through the
g=parator, plate infa tha water pump, There is
na lower seal on the water line,

P, Install the powerhead as exploined previously.

10, Fill the lowsr unil with the engine in an wps
right position, Fill through the deain hole untif
lubricant flows fram the vent hole, Use EP Ma.
0 gear lube af ol times,

MOTOR SUSPEMSION SYSTEM

The motar suspension system consists of the handle
mount, pivat brocket, boat brocked, lower magnt
bracket, and rubber cushion mounts. The tilt lack

ond reverse lock mechanism are included in this
faction,

The suspansizn system supperts the powerheod and
lowear motgr assembly and secures the motor te the
voab. The rubber sushion mewnts isolate moter vikro-
iens from the bont ond pravide quister metor apero-
lion.

The: bont nracket containg the reverse fock mecho-
niam which prevents the mator from relding cut of the
wotet whet aporating in reverse or decelerafing ra-
prdbve This is o spring loaded reverse lack which
wlll reloass pulomaticolly to protect the mater when
on undarwoler ohijact is sftudl.

To {1t the metar, press down on the relegse laves,
and raize the potar vp uotil the tilE lock BREEGes,
Te retumn the motor tu the vertical pesition, preds
dawn o the 131 lock ond slowly lower the moter o
the vertical pesition. Frass dewn and 1o the right on
the ralease lover to engope the reverse lock,
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The suspen=ion system requires poriodie checks of
the fostaners. for tightness and the conditian of the
rubber cushion mounts. The pivot brocket shauld be
lusricated every 30 to 40 days by epplying Labri-
piota, or a similar lubricont, to the pivel points ar
each end af the pivet biaeket.

HANDLE MOUNT AND STEERING HANDLE AS
SEMBLY

Dicassembly

l. Disconnect the spark linkege, remove the eotter
pin and |inkage shown in fig. 23.

2, Remove the two {2) lower mount nuts and the

twa (2] nuts securing the lowsr motor casing ia
the handle mount,

By svlt wvidn 3T
(b m2 e

.'\.- .J;.-H.
A
gl 4 e
['I: - i 1 i) 1': tl e
:ﬁihnr.:erlj'&nn: :l:;e_:l_.ll'"' If'F:
s ; ] ]

3. Lit the motor up ond off the handle mount.

d, Laasen the steering tension screw and remcve
the handle ts pival brocket nut, Ses fia_24.

3. To remaove the steering handle ond gea.  slign
the rall pin secwring the handle fa the frane gaar
through the hale shown in fig, 24, and drive the
roll gin cut with an appropriate punch,

6. Pull the steering handle stroight sut and the
front gear con ba removed, Ses Fig. 25

ToeRemove balt (&) ond the side gear and bushing.

The stearing handie heusing (3] can naw be re-
movad, See fig. 25,

Assombly

Reverse the arder of disassembly and follew these
spacial instructions:

L. Install the steering hendle hausing in the handle
mount, than the side gear bushing and the side
gear. Bolt the steering hondle housing te the

handle mawn®, Be gurs the fiber washer is n
place,

2. With the siot of the side gear aligned, as shown
in fig, 28, instell the front gear 2o thet the rell
pin hele in the aleeve of the gear lines up with
the hale in Fg, 25 without disturbing the poci-
tian of the side geor. Slide the sreering hand|s
inte place and pin the gsar and steering hansls
tegethaer,

2 Lubricate the gears and tha pivat hela |, #-=
handl e mount,

4. Tomue thenuts ond bolis acearding fo the Tarave
ahart an poge 143 as you Confinue the gessmc) =z
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PIYOT BRACKET
Divazembly

I, Follew step 1 through 3 wnder "Hendle Mawnt
Tisossembly'”,

L Remsve the upper ond lowsr pivot balts.

I
e

- - . .
SRl LT T,
o

s

3. Remove the tilt lock. See fig. 27,

4. Meve the reverse lock uwp to the open position
end remove the boot bracket pivot bolt, Ses fig,
27, ond withdrow the bast bracket fram the pivat
bracket,

Assambly

Reverse the order of disossembly and fallow these
speciol (nstructions:

1. Instoll the baat brockes by aligning the holes in
the pivot bracket, boot bracket, two woshers,
and the reverse lock mechonism with o drift pin.
Replace the pivet bolt.

BOAT BRACKET - REVERSE LOCK MECHANISM

Disossembly

1. Remave the screw and spocer securing the tilr
lock te the baat bracket,

2. Remove the pivet balt securing the baat brocket
to the pivat bracket and withdeaw the baat
bracket.

1. Press the roll pin securing the lower lecking
mechanizsm to the boat brocket, See fig. 25,

4. Remove the twa serews directly abeve the elamp
screw and the entire locking mechanism gan be
remeved from the beor bescker, The metal cover
can be removed by furning elockwise ond work-
ing it off the twisted end of the lover. Ms fores
iz naedad,

5 1 herther dlsuumhly of the lock mechanism fs
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required, remove the lock tansien spring before
procesding,

Assembly

Reverse the order of dizessembly and follow these
ap—u-::lul insfructions;

1, ¥ the lack tension spring has been removed, In-
stall it as shown in fig. 72 before azsambling
the lecking mechanism in the boat brocket,

2 Lubricote the maving parts &f the mechonism.

]

Align the lower locking mechanism- using o drifi
pin, ond press in the rall pin securing the |awer
lock mechaniam ta the boat bracket.

. Install the beat bracket by cligning the holes in
the pivet bracket, koot bracket, fwe woshers,
end the reverse lock mechonism with o drifs pim,
Replace the pivet biolt,

5. Refer to the torque chart an page 14310 properly
forgue all fostenears.

LOWER MOTOR CASING

The lower metor cosing houses the water and bailer
lines, the upper shifting mechanism, idle relief as-
sembly, top housing letches, thrattle advance arm,
and the fuel system bleed valve, The frant pongl as-
sembly is mounted on the lower metar casing, The
lawer matar cating oise provides suppert befween
the powerheod and the lower vnit

The cosing and its companents reguire only visual
mspactian to detasmine it their cendition warronts
replocemant, unless obvisusly damoged.

The latches con be reploced by removing tha lawar
screws securing the frant ponel fo the Tower moter
caning and pulling the lower part of Ine paonel out
and at the tame time pulling the relecsae buite: .
Drive the roll pin syt secuning the lotch to the Bf
matar casing and the spring ond lotch can be re-
placed, Reverse tha Fnr-l-gmng procedure to ingtall o
new lotch, The ponel and releasze bettan should be
pressed into ploce tegether, When the panel is Flush, |
press haord on the relsose bulfen to engoge the slat
in the button with the latch.

The front ponel can b memeved by remowing the
cheke rod, disconnecting the shift lever, and pulling
oul, remaving the starter hondle (tie o koner In the
storter cord to prevent it from being pulled (pig the
=starfer), remave all the scraws & &CuUf ing thae panel to
the lower motar cosing. Pull the lower part of the
ponel sut alorg with the loich raimase buMtons, then
slide the panel up ard off the lawer meotor cesing,
Reverse the precedurs to install the ponel ond be
gartoin the malding on either side of tha shift lever
slat i= held sscurely in place,

Disassembly

1. Remowe the menual starier, 'Fl'r'whgril powers
haod, lawoer unit, ond the givet brockel o= ex.
plained previously in this section.

This one atep completely expases the lower motor
casing and the weter ond baoiler lines, idle relief,
ond upper shifl mechoniam con be repiaced il i
aONy. L

2. Asssmble in the ravesse order of dild.li.in".h-l'f.

Refer ro the eppropriote section to reploce sach
oasembly,
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Break-ln - ., ..

Marmal Operation.
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PUMP HOUSING

i L6 HP, =4000 RPM
...... 2600 to 4400 APM
ca 2 LABMA ) g

i 13:21
......... ORI - pinks

v d Pant gl a1 gal. gos,
v A4E Pintoail ta 1 gol, gas,

. Al main kpob ta No. &

1
dle . ’.'.:' to 34 TJH‘I Jphn counferciockwise) ram fully closed pasition
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020
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T % & 13 hilade)
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RECDIL STARTER

For disassembly instruciions on the reeail
starter see the Opemting Principles sestion. To re-
move the starter, remove the three sceews which s
curg the stortar to the fuel tank, An auxilary storter
vy in locoted direetly beneath the recell smarter.

+ storter must be centered owver the crankshaft |§

It is fo operate comectly. To center the starter re-
move the snop cap frem the tap of the storter hous-

ing and loosen the fuel tank maunting screws, Using
a atarter centering pin, part Ma. 309.4144, insert
the pin through the pivet balt hub and meve the fuel
fank il the pin drogs inte the hole in the ead of
the  crankahaft, then retighten the tenk ma unting

-3 aha ]

Fuel. S5YSTEM
The fuel system is mode wp of the ilowing ports;

1. Fuel task

4 Larburetar

3 Monifoid and resds

Fer inlsrmation an how =ach ol thase camsdrnsnis
cperates, consult the Coesating Principles section.

Fuel Tork

The 3:6 fuel tonk is 8 grovity fesl type which
ts mourted directly obeve the powsrheod. Spasibie
iminfmakbign on the safvieimg and rapair of the topk
ipgrmirdy con be foound i ghe l’_“l|-.ﬁrﬂ|||-|-; Frinciples

ectica of this menual

'_||:-_|.,,-,.-\.|-.-|:-I:|.

Remora thie four serews which socure tha BT
sairt fo lhe fuei g0k spacers,
LEmnve e fincagl starlgr
scurmecl tee lae| |rnes fram Hhe corbursior
remeye B spacer rdls oand bockwasbers
FourE five fonk rotlia msnt i) hrdekekbs,
| 1w Ar Skl cn N L B measnd

fram the engine, The tenk shut-off valve and
fill cap assembly can be remaved, if necessary,

Agsembly

To ossemble the fusl tank reverse the procedure
listed under Disvssembly, Be sure thet the tank |5
centered around the flywheel and its heightis 3716"
below the ratcher pulley,

Carbusetor

The eperation of all the carbureters i& basical-
ly similer and i3 described in the Operating Prin-
ciples section, The 3.6 model vaes o Tilletgen
AJ series side bowl carburetsr, Follewing are in-
structions on moking the vorious odjustments requir-
ed by the carburetor,

Mein Adjustment

When starting the engine turn the numbersd
main odjustment knoh 1o the number &,

[dle Adjustment

Tha idle odjustmen! is presel ot the faetory;
Newever, due fo changes in ofmaspheric pressure it
may require fesefting, With fhe engine warmed up
and the threttle in the "slow”' position turn the idle
screw toward the clesed pasitian until the best id]-
mg pasition i faend.  This setting will genemily
b trom 1,2 4o 34 turn open from the fully clased
po=itiar,

Flost Adjustment

Mo Float adjvstment s required ather than mgke
ing gure that the spring clips which securs ihe float
to the inlet valve shaft ore in ploes.

Symehronization

v arder far the engine fo oporate preperly, the
vpening of the throttle valve must ba synchronized
with thoe odvence of the spark. To make this ad
fushment, loosan the nut on the corburctsr thiokls
shaft. Advonce the mogneto lever until the pin on
the baHom =dge of the stater plote comes infe con-
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=
foct with the end af the thrattle eam. The cam
should then ke pivoted so that the pin follows the
efrgight edoe of the com but does not open the
thrattie until it recches paint A, as shown in figure
2. At this point the throttle will just begin to
BpeEn,

Disssnembly: AJ Carburetor

I Remove the fuel linie ond the tws nure which
hold the carbureter 2 the wminke manifald,

2. Ramicva ihe carhurelar from the mansliold, Has
mevd the main odjystment screw hy undcrewing
the packing nut from the Fusl bowl ond then un-
screwing the adjusiment sorew

3. Removo the choke assembly by faking aut the
two screws found ot the frenr of the oir harn,

4. Removy the idle odjustment screw, Remave the
idie Fube,

Ln

Humave the two 2erows holdimg the {loat bawl
cover in ploce and remove cover ond gosket
Par the cadsutetar over and remove the droin
serew and the infake valve plug serew,

wmave the Hoat, unsnap the uppar clip Fram
e inlet negdle and push the miel valve down
lush with the tag of the float. The (logt con

now be rurﬁ“\ulllrl lifted ou.

7. Remave the |:Ji|:| an the inlet walve shoft, Re-
move the inlet valve,

B. With o0 socket wrench, ramove the inlel W
seat fram inside the flagt bawl.

. I it iz necessory to remave the thraitle walve
and shatt, remove the seesw halding the velve
to the shoft. Disengage the spring from 1he
throttle shoft and the shoft can be removes
Fram the corburetar body.

.ﬁ.!-!lﬂnhly

To azsemble the comuretar reversa the ordar =" 1o
assemb ly. Mo flaat adjustments dre requires  en
ni&ﬂmbling tha carburefor. Tighten.tha pocking nut
on the main odjustment screw s that a slight =ffart
is required ta tum the screw. This will prevent
leakage whan the adjustment screw is tumed.

Manifald and Reeds

Mo maintendnce is required by the manifold and
reeds ather thon checking these ports for faulty
aperatian. Gaskets musl be in geed condition and
must be replaced if they chow signs of leakage or
if the manifald is removed fram the engine. Tha
reed valves must seet flat agoinst the reed plote. |4
tha resds or reed stops ore bent or distarted they
must be reploced. Do MOT attempt to stroighten
roeds or reed stops by bending, IF the marifals hos
been dameged it should be reploced,

Disassembly

1. Disconnect the fusl line and remave tha = ==
which =zecurs the corhurgior to the maidald,

2 Remove the scrawe which securs ke shis s
the fuel venk brockets,

3 Remova the screws which securs the —o- To 4

to the crenkeass, then remove the —=r
goskets, tnd reed ossamb |,

hssembly

Reverse the stepa listed uynder = o= &=
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sure to regloce the menilald and resd plate goskets
whan sasembiing the sngine.

IGHITION SYSTEM

The 1.6 model has o magneto typs lgnition, For in.
" allon on how the mognete operates, cansult the
L wroting Prineiples Secticn,

The ignition system consists of the following com-
panents:
1. FI'r"#hl:El
2. Stator plors
0. Breaker puinf;
b. Condansar
<. lonitian esil

3. Sparck plig
The mest common eouses of Ignitisa difficulty ore:

I. Dirty ar impraparly oepped breaker paints o
spark plugs.

4. Loose connections,
3. Domaged coil or condenser.

4. Wrang plugs.
3. Engine not synchronized,

=pesilic information on testing tha ignition coil end
et lenger con be found A section X, Mormal mgin-
t e imvolves perlodic cleoning and gopping of
the plugs ond breober pointa, With the srarter, fhy-
wheel, and spork plug leads remaved, rotete tha
cranksholt uniil the breaker aim fesis on the  high
icind of the bragker cam, Leosen flia besoker poing
mounting screw gnd insert o 020" fe=lor qaLge
oatwesd {lia pointy than I-.J:'-||1:|.nn flim magurl ing LCrews.
“=chack tin setting 19 see ihat the leelsr nouge
sl slide freely betwsan the painis.

R
[ )
| 1". R
e R F
CART ”-.-.- - .II":
! -5 g"-:.-_';' 3 " iy
A s Wl
v WIFER ) g
£ s i) ;"lf-

g -5 - S
e G "

PR DT

tereitchien apork plygs for te 3.8 HoP, madel

U sk il popped o 350

Check all glectrical connections o b= sure that they
are tight,

Disossembly

I. Remeve the recoil starter ond fuel rank.

4. Remove the ilywhesl nut, ratchet plote, spa-
cers, and ougiliory pulley plate.

d. Attoch o flywheel puller to the flywhee! and
shug up on the center balt, Rap the center hals
shorply with o mallet, then repsct this process

until the Flywheel breaks loose from the crenk-
shaft. )

4. With the flywhes! removed the brecker points,
candenser, and ignition coil eon be remaved by
disconnecting thair fead wires and mounting
serews, or clips, in the cose of the ignitien
calfs. Lift the breaker cam aff the cronkshafi,

3 To remove the stoter plote disconnect the spork
plug lead, ond lecsen the stoter plate friction
screw. Lift the stator plote off the sngine.

. The com wiper, mogneio lever, and synchronous
contrel pin con be removed and replaced |
nacedsary.

Axsembiy

L. Attoch the mognefo lever and fhe synehrenoug
contral pin o the stater plote.

4. Reploce the breoker points, ceils, ond con-
dengers, and oMoch theair lesd wires,

3. Plage the stator plate on the engine end sacurs
the tension sorew. Ploce the breaker cam on
the cronkshalt so thot the end with the arrow iz
an o,

Gap the tresksr painis.

-

5. Ploce the flywheal ond key an the snoine. Al-
tach the ratehet ond pulley plates to the fly-
whael, Torque the Flywheel nut te 400 inch
posids.

&, Hoploen the fusl tank and recoil startsr,

This complelos the steps necessery bo nssemble
the magnato, Tighten the tension adjustment sermw
se that the magneta levsr can be odvanced smoothly
and will nob "ereep™ from vikbrofion,

POWERHEAD

Belore initiofing my powethead repoirs be sure to
read the Fowerheod Repaie Saetian in tha Cporating
Frinciples Section of this monual,

Disossembly

. Remove the recoil stortar. tonk ond skirt
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2. Using o flywhesl puller, remove the flywheal,
then remave the mogneto breaker com.

3 Loosen the mogneto friction screw, then dis-
connect the spark plug lead and Lift the magneto
of f the engina,

4, Disconnect thefusl line, then remove the carbo-
retor, manifold, and resd volves.

3B HP MODEL MOWERHEADS

Pi=s Toite foriil K
= Hawad Wen Faie Gasies

- "- L Beel P Falr
A Ca s :
S By
=T
P
Materra Flaspe Cakei |

!

3. Remove the fual tonk mourting brockets and
ppark piug,

4. Femove the powerheod frem the lower matar
CASIFG,

7. Rawmeve the cylindar head, then soeparcie. the
block vad cronkcase kalves,

4. Remows the rod cop, marking it so that 1 will
ba acssombled in the zame pu;iliar\ and remove
the rod hmringt.

Lse o ring exponder te remave the piston rings.

10. Remove the pisten pin locks, then press the
wrist pin gut of the connecting rod and pisten,

Assembly

1. Fosten the pistan to the connecting rad. Press
the wrist pin in entil it is obout 178" beyond
the inside boss, then put the red in place ond
press the wrist pin in the rest of the way wntil
both piston lzcke con be pushed in ploce, |4
tha pisten pin lecks do nol Bt tightly, remave
ans spreod them, & long-nese pliers will aid in
seenpsang these lodks. A loose piston pin lock

rapidly anlprge the groava, & corroar Fid

Frasr Bmp Fa

Phnim: P Ll 7

18 HP CRAMRCASE ABER,©
a.

betwesn the rod ond wrist pin will allow ihe
pisfon to tester fram its own waight,

2, Ta Fasten the cannecting rod o the crankshafr,
coat the rod ond cop beating swfoces with a
layer of greose and loy 12 needl=s in sach half.
Floce the rod on the eronkshaft with the pi=fan
baftie facing the flywhesl end of the shaft
Floce the cop in position aver tha rod o that
the marks on cop and rod ore on the same side.
Propesly instolled, the weight of the pisten
will held ot daws when the shaft iz rorgted.
Torque the connecting rad cap screws. ‘- 75
inch paunds Properly installed, the sids rhe
red marked “top”' should face toward the fly-
whaal,

3 Place tha Lppar nnd the lower halves af the
crankzase 10 posttion on the shoft, Use a naw
gaskel an each side and bolt the halves ta-
gether.

4 lnstell rings an piston. Use a ring expander
and pioce the rings on the pismon sa that the
beveled adge of the ring faces the piston dome,

5 Slide the ewlindsr black aver the pleian with o
new gaskel in place. Use care in poaiticning
the rings ond compressing them sver the pins.
The beveled edge of the cylindar liner will
help 1o comprass the rings, aliminoiing the
e necessity of ring compressce. Bolt the
clinder 8 lock in ploce.

. Boll the keed on using & new gasket, Draw up
all heod nurs to the recsonoble tightness od
than fighten fhem (ndividually 10 @ lorque reod-
ing ok E0 ineh oounds.

Repince 1he teak brockeis, magneroe, manifeld,
reeds, corburctor, fonk and manoal siarber,
Torgque the flywheel nut ta 300 inch pounds

SUSPENSION SYSTEM

[ha EUspunsion sysiem consicts af flhe baat brack.
wte, sleering handle, clomp strews, pivot tuba, ond
pival bracket. Ta praparly maintom the sespensien

111
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system, periedically greese the pivor tbe. Be sure
all seraws and balia are fightensd securely. Adjust
the steering tonsion screw so that the engine will
hold ite course ond will stest smoothly, In mony
cases the bracket asseemblies can be repaired by
welding.

Disassembly

1. Remove the bolts which =ecure the powerhaod
te the lower motor casing. Then |ift the pwer
hear off the drivashalr,

2, Remove the two bolts which securs the sbearing
handle cssembly to the engine, Seporote the
grig, hondle, ond spring,

—masen the stesring Friction acrew, then res
mave the pivet fube,

L Remeva the 1t pin, clamp pod retoiners, and
clamp screws. Remove 1he pivat baltand spocer
tnen seporote the boat brecket end piver bracke
=Y.

u ~ T .
2 Femove fhe siesring Frictiom pad, retairer,

wiasher, und friction g crow
.ﬁ:uuluhl'lr
Te mssemble (he SUEPENSIiDN S¢siom reverse fhe

ey listed under Disassembly, Be sure 1o gdjuist
the sbeering friction sérew o that the ergine will
sleer smaathly, Tighten the pivat balt ss thor the
mgine con be tilted frealy and will hald its posi
lean whsn il e

LOWER MOTOR CASING

The lower motor casing prevides tie AEEEEanry Sun
port beiwern the poweread ond the lower anit. 11
wso ooy asa neusing for tha water Jing and drives
<hmiH
bovemintainy The Inwel maror coting inspect oll gas-
A0 nnA seals, eaplage I nedessary, Inepect fhe
W v ot signs of ledeg, repiace the waise e
o necteiury. Invpecl lhe esterier of thie
iy Lor sipns el deimage, if the cosing in damy.

aged it should be replaced, Pointing instructions
can be found in the Generol Infarmation sechan,

Disassembly

l. Remove the screws which secure the [ower
motar casing te the powerhead, then lift the
powerhead aff $hi lawer mastor cosing,

2. Remove the lower unit vent ond grease plugs.
Lroin tha lewer vnit, then remave the besring
EDP.

1ad

Remove the nits which sscure the lower it
to the lower motor casing and seporate these
parts,

4. Remove the steering arm.

3. Lewsen the sieering friction screw, and remave
the pivet tuba,

&, Remove the cover plate, gesket, and water line
seal drom the tap of the cosing,

¥, Remaove tho sieeve ond seal from the bettom of
the water line, then remove the water |ine,

8. The lower metar casing te lower wit studs ean
be removed ond reploced if necessory. Apply
Lectite ta the threads when replacing thass
parts,

Azsembly

Heverse the preceding steps to assemble the |ower
mator casing. Torque the lowar unit bedring eap
serew te T3 inch pounds,

LOWER UNIT g

The L& HP. lower unit is & nen-ghiff Frpe which
alto houses the woter pump. The lower unit shopld
be peripdically lilled with autbesrd gear lubrieant,
Remove the venl and orease plugs, insort the fube sneut
it the grense plug opening ord force qrecss into
fhe lower unit entil greose cmargaes from the vent
wpening, Fill in on upright pasition. The 2.5 H.P,
water pump is o disglocement fyoe pump which is
schivated oy a cam an the driveshaft. Water snters
tiraugh the slotted fromt pertion of the lower unit
casing and passes through o sereen. This screen
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should be cleansd of any residue that may hove
accumulated during previous engine operstion, As
the impeller moves, water will poss arsund the im
peller into the cutlet covity, When this cavity is
tilled, the movement of the impaller will then force
the woter upwerd into the powerhesd. See fig, 10,

Disossembly - See Fig. 11,

l. Remove the vent ond grease plugs ond drain

Fd

tha |ower unit, Remowe the prpeiisr aut, pro-
peller, shear pin, and seal,

Ramave the twe bearing cap scrows.

Removp the nut thua expoted and the corres.
panding nut on the other side, obova the sra-
pelier. This allows you to pull sff the lgwar
unil, including the driveshaft ond ot i-eovitation
plata.

4,

e
&

.

Pull the prepellsr shoft cut, This releases the
pinion gear fram the driveshaft,

Full oul the driveshafs, r
i

If it is nocesgary to reploce either |Igru-'
paller shaft bevel gear or the geopelier shoft, |

the bevel gear con be romeved from fhe prgs
peller shaft by pressing the shaft aut of the
gaar.

Tha waoter pump com en the driveshaftis pressaed
on gver a knurl an the shaft. This cam sheuld
‘e pressed on until the meosvrement from the
bartem of the shaft to the bettam of the cam ic
eeactly 3 174", 1 o stoinless steel cavity is
installed, the meosurement should bed 17327,

Assembly

With the cam in e fron oan ||‘!n: dl‘irughnﬁl in-
sert the driveshali inta the lawer unit baody,

Z Slide the pinien gear an the shaft

3

10.

If the gear has been remeved from the pro-
paller shaft, press it back an the shaft avar the
Woadruff Loy agoinst the gedr retaining ring,

With tha bewal gear an the prop sholt, insert
the shaft so that the two gears mesh,

. Replace the woter pump impeller. The side

marked "TOP" must Face Upward,

Floce the enfi-covitabion glote over the S
shaft. The side morked "TOPR!' must foce up-
ward .

. rease the drivezhaft splines,

Replace the eatire wnit an the lawar melar
casing, It moy ba asesssory to rotate the mator
¢ fow degrees 1o allow the shoft 1o engaga the
spline, Balt in placs.

lnstall the beoring cop in place wsing o now
gaskar,

Eeplace the prapeller,
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ACCESSORY [INSTALLATION,

This section |5 divided inta tha three parts Fisted

beiow.

AL Aceessary Installation

B. Trouble-shoating and Testing

E. Toals

Part A deals with the sleps necassary to install ihe
accessories which are ovailable for Sears Matars .
Detoiled step by step instrections are included aleng
with ‘informarion an eny odjustments that may be re.

uiFed,

Fort B ineludes o trovbla shoating chart which will

aid in diagnosing enging difficul ties.

I nfmematian an

how tha engine components can ko fasted fo deter-
mine if they ore opergting properly is incieded in

this parr,

P C perinins fo the icals which wa fosl fte naces-

sary to effectively sarvice the 1980 modals.

A st

of these tocls is provided so thet the dealar will
have a guide when ordering new or replocement
Eguinmesnt.

A. ACCESSORY INSTALLATION

INSTALLATION INSTRUCTIONS FOR THE
STEERING HAMDLE KIT = Port Mo. 135-9854

The Manval Stearing Handle Kir can eosily be ine
stalled if tha illestratien end ingtruelions balaw

oig tlosely followed,

Ta iastall the Stoaring Hondle, use the follewing

shepg:

v Remove Flastic Ingert (1) by pushing sides fa
uid pullimg insert down.

Fud

roch side.

-2

L "-"'!'T:'-'- T

128

TESTING AND TOOLS

4. lazert Slofr {3), provided with tha ki
B-l.l.mhlng Ly uetal i profrisdes on the |n

Metor Suppart,

fo
side af

5 Insert the heavier of the two Geors (53 pra.
vided with the kit, by holding with twa fingers
ond placing with the hale up, en the snd of the
Shaft [3) that protrudes on the inside of the

Meter Suppaet {6).

B. Line up the hale in the Shobt wiih the hale in
the Gear ged drive the Pin {71 into this hois

until flush witly the Gear 51,

7. Place the remaining Gear (Bl cato the Shatt (1)
which proteudes from the droai af the Mofor .

Suppart 14},

#, Line up the hole in the Gear {8) with the hale

i the Shoft {3} ond drive rhe Pin (9) ints this

hale unkil Flush with the Gear 181,

9. Remowa the Serew (10), Baaring Bushing {11),
Washer (12}, ond Mut [13] from the Stawring

Handle {14].

I0. Place the Steering Hondle (14} inta the recess
i the Motes Suppart (6], making sure tha hondla
it set of the STOP pazitieon. Place the Friction

Washer {15] between the Sleering Hondle
ond the Mator Support (6] as ghown in

luztration.

J14]

As

Te Insert the Screw (10) and Beoring Bushing (11)
into the Motor Support {5) ond Steering Hondle
V1), then plage Washer {12} ond Net (13} an

Scraw [ 107,

12, Insert the Clevis Pin (18) into the Motos Sup- |
port (8] and Stearing Mondle [14), then ploce
the Retgining Ring (17] an Clevis Pin (18] ax

shown in the illustialian,

3. lnsert Screw 118} in the hole locared of thie fop
. Remiove Motor Heod by lifting up latches on of the pio! hm,:ku (1960 models — ramove the
screw olmady in place an this hole). Tighten
_ - Screw (18] urtil the desired steering tepsian is
3. Ploce Hond Speed Control (Tjin STOP pasition. achieved.
r :
£} 4 = — }
ok i
L o e Ir B ':i _.. s Hﬂ‘_‘-’-i-.l.l.ll_- =]
2 o gt o
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INSTALLATION AND OPERATING INSTRUCTIONS
FOR THE DOUBLE LEVER REMOTE COMTROL
12, 25, 40 AND 50 DUTBOARD MOTORS FOR 1960

C:r:-.'-_-:’!ﬂ}' ingtzllad and eperaled, the double [ewer
“-@H‘ will previde dependable, sofe. efficient can.
trel of your Scott authaard matar,

Aircraft type offaet lewers ond Tru-Lay push-pull
cotles ora used to provide posifive eonfrol of the
shift and throttle mechanisms.

OFPERATING IMSTRUCTIONS

Once the contrel hos been instolled cecording to the
faliewing instructions, its operotion is simple, When
starting the motor ploce the shift lever in “newtal'’
ond the threftle lever slightly above the “siow"
position. After the motor storfs, mave the threttle
laver to “'slow'’, then proceed #o shift inta "for-
word" or “rewsrsa'",

When aperating your motor alwavs remerser 1o ploce
the threttle dover (n the "slew™ position before
shifting from one geor to another, Use o POSITIVE
FMOTION whan E'li"‘irrg inta Vfarwerd'’ or "r\v:--,-znrsr.'-r'J
HEVER EASE the motor inta gear.

Properly installed and adjusted the shifi [(offset)
lever will he almaost vertizal, with the motor in meu-
trol. Coution: Awoid shifting rapidly From forward o
reverse af Wice verza. Hesitete glightly an neutrol to
allew compomente fo slien before canipleting the
i'-____” Hever guerspesd the mator while [0 reverse
o L
gl

The moter shauld ba in the [ull dawn pasitian when
i operafion. A reverse lock will prevent the mater
from roicing oul of the water when operoiing in ro-
verse,

IMSTALLIMG THE COMTROL BOX AND CABLES

Instollaticn of your double levar control is not dif-
Il'i'.l_"ll nl'll-lflrll_. adar ihe instrictinons oiee ar twice
bateee you octually =torl to instell the zontral will
sava you o great deal of ‘time and will ke Ip you io
avend e difi culty asngoumtered,

Allow yaurseH plonty of times when moking the in

stallabion, den't il voursal E.:,r paying clane af
tenlion do the instruciions and fellewing them step
ey wien 1lide wll larr an n!ll:l'-'h’t‘l:f' B05 ”}h

Ml

ure ta ollay spee dor the cantiel lovers ta

wimd breroiand Therll compioie arc [::JIE- 5.i1i::_||:|l be_

b =mgl o plier coblos whare I ha oy n1||i|‘|1 af

apped aeoar kinlinl, Avaid sharp bends when in-
timg tlem enbila

TROs®E Qf leafificalion W fiove u'g.ng-'led (i

- o snch of v faur bedas o either ead of the

il Bes. See dinrra < o Hales A oand C are 1o the

thrattia srile wd i rral med holas B oamd 0 o

the shift side of the caontral. Diagram 3 shows the
end of the contrel bax thot foces toward the metor

when the cenfral it mounted an the port or &lar-
board side of the boot.

To avoid coafusion the ends of the eables that thread
inte the contrel bax will be called the “cantral™
ends of the cobles and the ends that ottach ta the
moter will be colled the “mstor'’ =nds, The zable
that threads info the shift side of the contral will
be called tha "shift'" cable and thecable that threads
into the throttle side of the cortrol will be colled
the “thrattle'” cable,

INSTALLATION IMSTRUCTIONS FOR
1960 25 HP MODELS

Tour deuble lever comirol is shipped ready for in-
stallation an the 25 H.P. madel. Following are shep

by step ingtructions Ffor making this Installation:

1. Depending uwpon which side of the boar you
gount your conirol, thread the remote cables
into the holes in the end of the confrol box that
faces toword the metor, Datermine whether the
throitle coble will nesd to be the longer or
shorer gable, Threod the sleeve of the throttie
coble info hole A until (18 threods ere botiomed,
Thread the shift cable sleeve inte hala B until
itz threads are bottemed,

2, Ar the motor ends of both cobies thread the
anchor bolls gnto the coble  sleeves. Thissd
the end clips ento the coblo snds until the
threads are bottomed, Make: Do Mal y=ze o pliers
o hald or turm the edbls os the cable surfoce
could e mamred, ’

£ad

. Mave both contral levers beck toword the cobles,
With the cables leid aut in o straight line grosp
the siesve of ane cable at the motor end, and
push in an the cobie until i1 comes into coantact
with the clevis in the contral bex. Turning the
cable in o clockwise ditection thread the coble
fnto the clevis ennil the threads sre bortemed,
Fapaat this speration for the other cable.

4, Route tha cables alang the gunwole back 1o the
mofor. Bvaid ooy sharp bends,

5. Ploge the metor in lorword geor ond retard the
throtile all the way to the idle position. At the
control box move the shilt foffset} laver forward,
and the throttte (straight) lever all the way back
toward the sables.

b. Being careful net te disturh the centrel levers,
atigch the shift mnd clip to the shift hondle pin.
fttach the shift onchor halder 1o Fhe sido of the
lower hood ossembiy with the scraw provided.
Afrar the anchar halder hos hean secured, thread
tng prchor ball on the sleesve until it will slida
traely inte irs holder. See picture A,

7. Attoch the throttle wed clip to the pin of the
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B. Attach the and clip gnd meve the |ever all the
wiiy back to the idla pesition. Once again remove
the end clip end ¢lwck to see that the throtile
i fully retorded,

SHIFT LEVER Pk - r= Mo . b the comral lever will fully odvance and re.
| o ”Ihﬂ.”li b tard Thﬂ TI'II"ﬁ"IlE thean na qdiﬂﬂfm—ht:, are neces-
Tl bslden garp. b the thrattle (s nat fully advancad or
SHIFT AWCHOR T:g;f ratarded then the coble travel will nesd 1o be
e HOLDER increased ta corract this,
PICTURE =& l'a increose full throttle trovel threod the onchar
ball toward the and elip, To increose the idle
thrattle arm. Then threod the onchar ball uneil frave| Fhraod the ancher ball away fram the and
it will lide fraaly inte its halder. clip.
4. After yeu hove threoded the cable aond sleewe SHIFT ADJUSTMEHMT
inte the contrsl box and have routed the cobles , .
back te the motor and atrached them, the next iy Feoimer tng thrttle to. e lle oy Hidn. Mnl"z_ s
; shift (offset) cantrol lever all the way forword.
i-TB:'p 15 fo test contro! adjustmant, Check and Remove the end clip-ond check it see that the
adjust the contrel in tha Fallowing manner: mitar. ixin Bl Foewird goor
THROTTLE ADJUSTMENT B. Atrach the eod clip ond pull the shift contrel

A. With the shifr laver in forword ar reverse gear,
hold the contral bex fiemly and move the throitle
Istroight) lever all the way forward, remove the
end clip and check to swe that the throttle |a
fully advaneed.

lever all the way back. Norer When 1he motor is
not gunning it moy be necassary ta furn the pro-
paller =lightly in order re shift inte reverse,
Check to see that the mator is in full reverss
gear.

|
THRDTTLE HALF oF COATROL BOX T
FilR B} H P RSTOAR o

s |

LEFT bh panRT SHIFT e T 3F ocowmmol. pan
nes FER M, TS e A BT R

) I:;['Ilf 2 i'lll q,
| nd ] |

P
!

(=P T ] B

i ":—-”'-‘-—.—l'_"—:-;_ﬂ

-----
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. W the contral lever shifts the motor into full for-
ward and reverse geor then ne odjustments are
necessery, | the moter s not shifted fully inta
ong geor then the coble travel will hove fo be
increosed far this geor.

'5,5__3:-':' incraase the coble trovel inte reverse, thread

“the anchar ball away from the end clip.

To incrense the coble travel inte forward, thread
the anchor ball toward the end elip.

D. Propery adiusted the control should shifs fully
imte forward and reverse gear and the lever will
be l'bB{Irl';.' werlical to the bhox when in pedtral
gear.,

1. Afterthe controls have baen accurately odjusted,
moke sure thot the otfochments of the motor ore
made ond that the cantrel bes 14 mourted securely
to the boal, Be sure whan mounting your confrcls
to cliow sufficient room for the levers fo swing
thesugh their complets orc.

12, Instructions for Elpp|'r-'='|-g the decals ore prinh:l:l
oh the bock of each decol. Fosition the decals
#p that their morkings correspend $o the move-
ment of the levers.

INSTALLATION (MSTRUCTIONS FOR 1940 40
AND 60 H.P. MODELS

Tour double lever contesl |5 shipped ready for instol-

letg o on the 1950 40 and 60 H.P, models. Follawing
aris tp by step instructions for making this instol-
lation,

|. Dependingvpen which side af the boat you mount
pawe contrsl, thread the remecte cables inte the
:'||'l||'q i the end of tha cantral B I‘l‘lrﬂ Fr,u:l_- fm-
ward the mater, Tleeod the slaave of ane cohle
inte hole & and tha sther infa hole B o o dis-

tonce of 1% inches, [See diogroms 1 &3]

i On the mater ends of both cobles secdre the
anchar ball, jom net; ond =od clip; ses diograms
| ‘and 3, Be sure thot the jam oot md end clip

dare fightened seceraly, Moto; When threading the
end clip de tob ese pliers 10 bold the ceble o

thi® may mar the surfoce af the cable,

3. Meve the shif and thrattle contral levers ol the
wiy hoch deward the cobles. &4 the motor end of
thir cables grosp the cobile siesvs with one hond
aned with the sfher audli in on fne ooble until i
mokes camtactwilh the elavis in tha cortrs! basx,
Turin the el clip clachwisn vl the coble end
1 threndid all the woy inte the clevis, Fepeat
Lins opeEea Fer :l_'.l e aHine .:._'.l_--:-

| |18 proceding staps fob ie occompliched

e cobles ond cenirol box an the docl  ar
e Wiver bl enldes [wive boen threaded g

'
el mlan ta taat Tar correct gd-

jvstment of the contral, Te test the cortrol box
odjvstment the motor ends of the cobles must be
attoched 1o the shift ond thrattle pins and the
anchar balls must be secured in ploce, Keen the
cobles as straight as pessible when testing ad-
justmant, Should any adjustment be required, i1
will be much eosier if the control bex is not
maurnted to the baot,

5 LZeo plehues B or C whan attaching the cakles to
the meter. Generally, B will be much =asier if
the endclip {8 removed whan inserting the theattls
cale through the rubber grommet In the lower
hood cssembly, Whoen aftaching the and clips
the throttle end shifi pins moke sure that they
snop shut end that the metal clip feces foward

the corouretor on the throtile coble and is facing
up on the shitt cable,

ADVANCE STOP SCREW

IDLE S10P SCREW

“EXTEMEION BRACKE!

“AMCHOR BALLS

FICTURE-B

—IDLE 5TOP SCREW

- AD%ANCE STOP SCREW
= SHIFT LEVER PIM

COVERS

m ~ ANCHOR BALLS

PRCTLRE-C

&, Aher the cables have been attoched to the matar
anrd the ancher balls are in ploce with the covers
secured, procesd fo test the conirol adjustment

THROTTLE ARJUSTMENT

A Halding the central bax firmly, place the shift
lever in farward g=ar ond mowe the thrertle
{etraight] lever all the way Farword. Ar the motor
check to san that the advonce sfop screw is

botiomed agoingd the monifald.  Ses Pictures
B oor C.

=

Miowe the throttle lever =il the way back tewdrd
the slow pesition, Al the metor check 16 see thot
the idie stop scrow 35 hottomied oqoinst the
cronkcmsg e
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C. If the odvonce ond idle stop serews bottom out
as indicoted, no adjustments are required. How-
ever, if one dees not battom then the eable trovel
in this position nesds 1o be increased, To rogus
late the cable trovel, loasen the ancher cover.
Thread the echle tlesve inte the contral bex fo
imcreasa the idie tfravel. Thread the coble slesave
sut of the contral bex 18 Inerease the advonce
travel. Do this wuntil beth the idle and throttle
sfop dicrews bhoftom,

sHIFT ADJUSTMENT

A. Helding the contrel box firmly, with the throttla
it the slow position, mave the shif (offset) levear
all the way forward. {Note: |t may be necassary
to turn the propeller slightly in order ta ¢hify
inte forward and reverse geor.] With the shifs
control lever in forward go bagk fo the moter and
corefully detach the end clip, Hote whether the
motor {5 in full forword gear. Attach the end
clig,

B. At the control box pull the lever oll the way
back. A1 the marar carefully detach the end clip
and nate whether the motor iz in full revarse
gear. Atlach the end clip.

Co If the motor shifta fully into ferward ond teverse
gear then no adjustments are required. |f Hhe
metor does nat shift fully inte sne geor than the
coble travel will nesd to be increcsed in this
direction until the mofer will shift equally into
either gear. To regulate the travel into aither
forward or reverse loosen the aneber cover.
Thread the coble sleove into the contral box ¥a
increass the frovel into reverse gear. Thrugd the
sleeve out of the bow 1o increese the travel (nlo
torword. With the contral box properly odjusted
the shift contral lever will be neatly vertizal to
the bax in newtral gear,

B Alter the remots eantrol hos been properly ad-
ivsted detach the end clips and onchor balls
fram the mator, being careful not ta charge the
dinforice that the cable slesves are threaded
inte the contrel box.

10. Route the cables clong the gunwale of the boar
tvniding ooy sharp bends. AHach the cabiles to
the matar 1hen procesd to mount the contral box,
Be sure to ollow sufficient raom Tor the cantral
levers ro swing through their complate are,

After vou bove meunted the contrel besx make o
fival tesi of |08 gparation, Aaply ihe decaols ae-
carding to the mstrections printed on tha hack
uf sach decal. Pegition the deeals in relatian o
the friavel of the control |evers.

IMGTALLATION [HSTRUCTIONS FOR 19860 12
H.P. MODELS

b Beat dagl e [eser camial <an he afapled Far use

en 1960 12 H.P. models. Certain changes must ba
made before the coblas are installed, Following cre
instructions lor edapting the central far wae with the
12 H.P. model. After the changes in the comtroins
have been made, fallew the 12 H.P. "Inshmn
Instructians' to install the central.

CONTROL BOX ASSEMBLY CHAMGES

1. Remove the fwo mounting screws (1), nuta 12k
lockwashers (3}, bex cover (4}, and separote the
shift hall of the control box (5] from the separssar
158}, ond tho threfile kol (7} af the contral bes,
See Diogram Ma. 1,

2, Ploge the thrattie half ef the control an a flat
surfoce with the cpen side up ond remove the
clavig (8}, screw (9], 2levis pin (10}, lockwasher
(11), idler gear (12), serews (13 and (14}, lock-
washar (15}, throttle detear (T8) and seciar gaar
(17

3. Replace sector gear (17% and theattle detent {14
cvar the throttle lavar (18) in the peailion shown
in Diagram Mo, 2, I

4, Replace [ackwoshers (15), serews {13) and 14y
in the sectar gear and fighten, Canter the thrattla
lever ond sectar gear an the cemtrol box geor |
train and mave the lever all the way to the laft,

3. Place the idler gear (12}, lackwasher H]'-I'!?d
clevis pin (10} over the remdining hole i ihe
thrattla laver, and fastern with derpw [, Ploca
the clewis {B) aver the clevis pin, with tha
thinnast wall of the threaded coble hale towards
the idler gear.

8. Reossemble the halves of the cantral bax with
the seporoter betwsen them, replace the box
cever and mounting screws. This completes the
chonges neceszary to odept the canfral for use
with the 12 H.P, madel,

INSTALLATION INSTRUCTIOMS FOR 1960 12
H.P. MODEL

lv Depanding which side of the boot you will meunt
waur cantral an, thramd the remare cables inio
the holes 1n the end of the cantral bow that
foces towerd Flie majos, Dierarming whether the |
theattle coble will reed to ba the longer o |
shorter cable; Thread the sleswve of the theaktla
cable inta lale Comil s threads are hattomed,
See disgrans 3. Threod the chifr coable inta hole
B atil s threads are botransed,

4o D the mator ends of bsth cobles ihreodd
onchor bl g onta e enblo sleaves, Thine
the end clipgs cita the cable snds until the
threads are batemed. Mafe: Do Blal usa pliers
to hold ar twn the cable os the calile surfocn
could be muread.

https://www.boat-manuals.com/scott-atwater/




3. Move the shift contrsl lever bock toward the
cabfes. Move the throstle lever all the way for-
ward, With the cablas laid sut in o straight line
grasp the sleeve of one cable, ot the moter Brid,
ond push in on the cable wntil it comes ints
confoct with the clevis in the control bex,

@ Tuming the cable in o clockwise directian,
thread the coble inta the eleviz ontilthe threads

are Bottomed, Repeet this operation For the
other cable,

4, Route the cables along the gunwale back to the
motor, Aveid any aharp bends.

3. Ploce the motor in forward geor and retard the
threttle all the way to the idle position. At the
eantral bax move the shift {offset] lover all the
way ferward. Meve ibe throttle [straight} lever
oll the woy back toward the cables.

4. Being careful not te distirk the contral lavers,
otoch the shift cable end clip 1o tha shifi
hondle pin. Artach the axtension brocket end
shift snchor halder to the side of the hous ing.
aee dingram 4. After the anchar holder hos bewn
secured; thread the eochor boll an the slieve
until it will slide freely into its holder.

1!-;"!:':.:;;::‘@ ; H%El:”{"'-';
- I
W BRI AMCHOR JHFT — THROTILE OHEHD®
HOLDER CROLE WL R
7. Fasten the anchier holder 1o the hondls mainl,
»8e dingram 4. AHach the throttle end elip fo
the pis on the throltls ormi, then thread the
anchor ball wetil it will slide lreely into rig
halder.

B. AFtes F sl Ill'l'-'l:- |||r~|:-|:||;|g|'| fhe coble amed 5 lEm
g the control box ond hove routed the caobles
back fe the maler and otineho:d them, the fpxd
Slep s to fesl control gdjusiment,

THROTTLE ADJUSTMENT

Ao Wit the shilt lever in forward @f reverso qmar,
hold thia contral bok firmly and move the thrott]e

{ebrorghid] lawer all tha wey Farword, semove the
end clip and chock to ger that the throdtle is
Fully adwanced
e Al e pad chipoond mgwe tie levar all blee
werly Draele pae gl Il s b, '.:'l'l'_l"' |_-|-I'|.|ir| T
werp fhe v clip arnd check: 49 gee thinl e
Higeirily Fully retargdsd
A E ot pomtral dever will fully advande and re-

e Pl pslgus e nts non g as-

sary, If the throttle is not fully edvanced ar re-
torded than the coble trovel will nesd te ke
increased in either directicn wntil this s
corrected. To increose full threttle travel thread
the anchor ball awey from the end clip, To in-
ereose the idle iravel thread the anshar ball
toward the end clip,

SHIFT ADJUSTMENT

A, Raotord the throttle fo the idle positien. Mowe
the shift (offset) eontrol laver all the way hor-
ward. Hemove the snd elip and check to gas
that the motar-is in full farwerd gear. Attach
the end clip,

B, Pull the shift control lever all the woy hack
MHate: When the motor iz nod running it may be
necessory to tum the propeller slightly In arder
to shift info reverss., Chack to ses that the
matar is in full raverse geor.

C. If the contral lever shifts the motor inta full fare
word and reverse gear, then no adjistnents are
nacessory. |F the meter is not shifted fully into
geor then the coble travel will have fe be in-
creased for this gear,

Te increoss the coble wavel inte tavarss,
thread the anchar ball away frem the end clig.

Te Increase the coble trave! info forward,
thread the anchor ball teward the and clip,

B, Froperly adjusted the control should shife fully
inte forword ond reverse and the lever will be
nearly vertical to the box when in neurral gaar.

P. AMer the contrels hove been ocourate by ad-
justed, make sura thet oll attachments ot the
motor are mode and that the conmal box is
mounted secorely 1o the boot, Be suwre when
maunting your controls o allow sufficient ream
for the levers o swing through their complete
(T

1. Instructions for applying the decals are printead
on the back of ench decal. Position the decols
so that their markings correspond 1o e move-
el of the control |gvers,

DPFTIOMAL IMSTALLATIONS

For dual motor instolletiong ene contrel box i5 Fe-
quited lor epch motor, Controls con be corvenignt |y
paired to simplify thoir eperotion, Remave fhe
cavmrs trom both controla, Separate the shift ged
thearle hafves of one control, Discard the middle
separator ond stack the throttlo and <hift holves
Iram sach Lox togethet. Sas diagram 5. Replace the
cover, using longer bolts. Ta ingtall and adjust the
palred contrals fellow the instructians for single
I'."'Tr Cﬂﬂ'Tl}I“!-.
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CACRAM 5

INSTALLATION AND OPERATING INSTRUCTIONS
FOR THE SINGLE LEVER REMOTE COMTROL
12, 25, 40 AND 50 OUTBOARD MOTORS FOR 1940

Correctly instolied end operated, the Seen single
lever mmote gontrel gives you positive one hond
confrol of bath throttle and shift operatien of the
mator. Allow yaursell time to read the instructions
through o become fomiliar with the forms uged, the
diggroms, ond the step by step procedurss for in-
stallotion on your particular mater.

Dperating Instructions =
12, 25, 40, and &0 H.P. Motors

Te =ztart the motor, niove flis moin levar ta the
neutral positian, It will ke gutamatizally stapped in
neutrel by o stop mechonism in the control bes.
Push forword an the slil# releoses lever and hold it
im o forward pesitron momentorily o you move the
mdin lever feeword to the siart pasition, The shifi
refaase will remain dopreased ofter the initial far-
warg movement of the mwoin levar, Do st odvancs
the main lever boayond the start position when bead
with the T2 or 40 H_P. moters; s would ragult in
rocing e motor ond could couse domage 1o the
mater, The 25 and a0 M, P. motarg ore squipped with
an oufomatic device which limiis the thrortls ad-
wanes in the slort pogitien, Stort tha motor) retord
the moin tever slightly ond allow the mofar to warm
up af o fost idle. Then movs the moin lever back is
the newtral position; the shift releoze . lewver will
nutemnfically snap back indg pesition and sngage
thie shedt mechanisin in the box,

P whift to lormard geor, move the main lewer for
ward with o POSITIVE MOTIDN — Do Mot Egse Into
Limar. Thip i Vgl lever action EPAgE g icu'ﬂ.'n:ll." ey,

M it # ligteding edga of the main laver iy slightly

past the ““Siart'’ decal the elutsh dag and forward
gqear ore fully =ngaged; Additienal ferword fravel af
the main lever Increases the throttle opening and
consequently the boor speed,

To shift into reverse, retard the moin lever wniil
stoppad in neutral positisn; mave the lever Forward
slightly te disenpoge the neutrol stop, ond again
with & FOSITIVE MOTION, mave rhe main laver to
the rear, The thretile opening in reverse is limited
fo prevent excessive spaed in reverse goor. How-
swer, in on emergency, cdditional speed can be oh-
tained In the 'rn“d-w'rng manner: With the main lever
in fullravaras, pull up an the shilt release lever and
the throttle con be odvanced for mare power ond
spead, Always use extreme caution if this moneuver
become s nocessarg. | he main lever must be re.
turned la the full reverse pogiticn ta re-engage iha
whitt refiznze lewer,

GEHERAL IMSTALLATION INSTRUCTIONS -
12, 25, 40, ond &0 H.P.

belect o switable locatian for the contral baw which
is comforfable for the operator and which will allow
fhe main lever 1e swing thraugh its complate are,
Irom full forword to foll reverae. To ossure sose of
operation, cobles must be instelled witheut sharp
bends, or where they con be kinked, srepped on, o
where their operotion can be impeded by equipment
of any kind. M is especiclly imporiant thar the
cakles are not hindared ag rhe:l- coms fram thassen-
iral |:-|:-::. The;l gl I:lu 1:4:: ta moosa anp nm::"-',-_'.f.-'n
slightly o adjust to movemants of mechanisms with-
in the control box.

40 ond £0 HP INSTALLATION INSTRUCTIONS

l. Slide ana of the lorge nylen anchar bails with
the brogs. gleeve complately down on a threaded
cobla slemve ond fosten securely with o bross
ium nut. Threod on end elip onte this cable and
until i battams, See Diogram 1,

2, Ramove the cover plote from the shift side of
the box aleng with the black, nylon, oncher
hlock. S== Diagram 1.

3 Thread the ancher block ants the shift cable

sleeve exoctly two inches. See Diagram 1,

i. Pioes the onchor black and cable bock in the
bow and atart the cable ond into the clevis, Turn
the canle end clip wntil the cable bottems in
the clevis. Do not turn the oufer cavefing or
threadad «leeve,

3. Hepeat 1 thraugh £ ta connect up o the thratile
side. Do not reploce the shift or thrartle side
covar plofes, See Dr{-rgrurn 2.

fi. Foute the coblas infe pasition to tha mote ui
do nat mount the contral box an the baoat.

7. Ramows ihe coavers fran the axteasion bracket
an the |owear maofar |'|uui|r|g end install the shift
cable wnchor in the port side socker and tha
thrattfe cable anchar in the' secka dirmchly in
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frant al the engine, The throttle coble must be
inserted through the hole ond rubber grommet
in the lower howsing of the zome time the on-

chor ball is placed in the socket, Eepiace bath
brocket covers s=curely. See Diogram 3,

DlAGRAM 3

40 ond &0 H.P, ADJUSTMENTS

All adiustmants on throttle ond shift coble traval
must be made of the control box, &lwoys ploce the
main laver in full forward te pravent bending the
cables when lifting the onchor black into a position
thet will allaw you to thread the blask in either
directlan.

Y Cohle Adjusiment

I, Arach the shift cabie end clip te the pin an the
matar shift handle, Snap the end clip shut,

REMCTE COMTHIL BOX (SHIFT S0E)

A P

i o
"';.u TUEN P O R
P W

CEmEE |

cwpr an tha gontrol bax ta tha
TisT LAt E  The misfoar shif
e r =rwmrd bravel | maore trgree] is

needed, threod the onchor block teward the
motar a#nd of the coble slasve,

3. Move the moin lever to full reverse. Check the
motor shift lever for full reverse fravel. IF more
fravel iz needed, threod the oncher block 1o
ward the contral bex end of the coble sleevs, |f
legs fravel is needed, threod the spehor block
toward the metor end of the cable slesve.

Throttls Cable Ad|usiment

. Amach the thrattle coble end elip to the pin
leated in the underside of the throttle lever
orm of the metar. Snop the erd clip shut.

2, Place the main lever in neviral. The white ny-
lon, idle stop screw should just tewch the cra nr-
cose an both the 40 and 60 HP motars. | mere
trovel is needed 1o allow the idle stop screw ta
tough the cronkcoss, threod the anchar black
toward the box end of the coble sleavs. IF the
idle stop screw is forced against the crankcase,
legs travel is required: thread the anchor block
taward the metor end of the coble sleeve,

4. The travel should new be in adjustment for Full
forward throttle. However, check by maving the
main |ever to Full forward end losate the gd-
vance stop serew, This is o white, nylon screw
which should just teuch near the upper corby-
refor on the 40 HP mator and o brass calered
seraw which should just toweh near the lower
carsuretar an the &0 HP motor,

When both shift and throttle cablos have been ad-
justed carrmetly, replace the covers Bn the bax and
bolt it in ploce on tha boot,

REMDTE CONTROL BO¥ (THRGTTLE SICE)

--------

LEmiE pEE

CETFED LIMES MIOWATE AELATIV
PR GF GOMPOAMENT§ el UMIT
R OET urFom 13E WITH IF H# eoTORS

;
el

45 HP INSTALLATION INSTRUCTIOMS

l. Fosten the shift onchor helder securaly bo the
shift side of the fower housing, Se= Disgram d,
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2. Thread one of the small, bloek, nylon, ancher
balls twe inches (2'') onte o threaded coble
sloove. Thread an end clip onta the eable end
suntil o bortems,

3, Hl':r;ﬁl:n'-ﬂ:ll'_The covar plote from the shift vids of
the gontrol bex and alse remave the black, ny-
len, anchar block, See Diogrom 1.

:,-"-u- % Thread the snchor block anta the shif coble

exactly fwe inchas (27

5. Ploee the anchar block and Bsble back in the
control box and sfart the coble end info the
clevis, Turn the cable sed-clip until the eohle
bottems in the clevis. De nor tum the coble
outer covaring or threoded slaave, "

& HJ&PEEI stepe 4 through 5 to make the connec-
Fighs*on the threttle side, See Diogram 2.

7. Houte tha cables hack ta the metar and mount
the control boax en the booi.

4. Place the main lever ond the mater shift levear
in peutral. Artach the shift coble end elip to the
pin on the shift hondle. Snap the end clip shut.
Adjust the ancher ball wntil it con sbide freely
inte the shifk ceble anchar halder.

%, Place the motar throttie lever in the stort poaE -
tian, Floze the main lever in neytral, attech
the throttie cable end clip 1o the pin on theatt e
lever., Smap the end clip shut. Adjust the anchor
poll 4o thet it con zlide frecly infe the throtile
ancher haldar |ﬂtﬂ1‘-d an r|'|u ‘Frgnl‘ Carey ing hnn-
dle, See Diogram 4,

L gpprT aMcoR
RO

DIAGRAM 4

10 Mave the main lever full forward to check Tor
full Arevel of Sef shift and throttle. If moare
frovel s needed, thragd the onchar ball voward
tne motor end of tne sable. H bugs dravel is
nEededd, theeod the anchor boll foword the cane
trel box end of the cobie,

12 H.P. COATROL BOX ASSEMABLY CHANGES

Thy wingle (owar renesle canteal hax, o3 shipped, i3

assembled For wse with the 25, 40, and &0 H.P,
motars, In arder 1o adapt the contrel box for use e
the 12 H.P, motar, ossembly chaages have ta he
made in the contrel box. Alse, o shift q&uptg
tensisn must be instelled ga the shift side o
matar,

Carelul artention to Diograms 1 and 2 will allow
you te complate the necessary conbrél box changes
in a faw minuies,

L

1, Ramove covers fram beth sides of remote con-
tral nax by Fafmaving the two screws from soch
sadar,

2. Ploee santral bax an its 41de with shift side U,
side containing start-neutral decal. See Disgrom

4. Removae “'E ring, wather and raller fram main

ghafi,

4. Remove plate, cam, and lever os non assembly
by 1ifring wp.

5 Femavs ldrge wovwe washer Fra-m"rﬁn;;'-; shalt.

6. Remove from lever, ""E" ring ond pin holding
clavis,

7. Mave clevizs W inch to hele clesest ta cam and
reingtall clevis pin and "E"™ ring. See Dig-
gram 1.

B, Tum box over placing theottle side us, ,.L:Ie
contgining lorward-reverse decal, Sae Diug@‘_

9. Remove lewver, cam, and plate az on essemble |
by lifting up.

10. Remove “E'" ring and pin |"||:|h:|i|1g' cam ta lavar,

11, Move cam fo hole indicoted midwoy oo lever and
rasfigtall pin and "E" ting: See Djogrom 2,

12, Turn lever, com, and plote ssaembly over, point-
ing main shafl up,

12, Remove "E" ring and washer fram the cam pin
which extends through plate slot.

14, Mowe com pin ond roller 15 the slat at o posite
end of plote and reinstall wosher ond "E' ring,

15. Line up contral lever parts through main shoh
bele in the contral box ond insert main shal,
plate, cam, and lover as on assembly. The epon
slat in the plate shevid be taward the top of 1l
contrel bax. See Diagrom 2.

16, Turn contral bax aver carafully, placing shil
S04 up.

17, Ploce the contral lever in Tull Forword P TR

T8, F:_|-.:I=-= o small biock of wasd under the main
shalt te koap lever, com, ond plote agsemb’
o the thraftle side fully |nserfed,

19, Line wp conbrel lever parts throvgh main _;-:"
hale gnd then ploce larpe wove washer g
the mon sholt hole.

&, With the plate positiored <6 small faot is 1
word fop of cantral bon {Ses Diageam 1}, ingte
plate, cam, and levsr assembly. %Epl'mg tEn g
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of shift latch plote should be removed by press-

ing fost idle [ever gnd plocing o screwdriver
hetween |awars, )

21. Ratets plate through @ smull orc and tap lightly
till plate'drops in ploce engoging hondle com,

= Install toller ond flot washer an mrd of the male
shafr

3. Pryss down hord on washer to compress inrge
lorglewove washer ond install “E™ ring on end
o main shafr,

24, This completes the opazembly :hungna:'l'* necas-
sary fo odopt the Scett single jever remots con-
fral to the 12 HPF Scort motar, '

1

12 HF INSTALLATION INSTRUCTIONMS

|. Fosten the shift ndapter sxtension in pasitinn
os illustrated in Diogram 5, securely attach an
anchor holder to the end of the extensian.

£ Faosten tha thrattie oncher halder in ploce as
shown in DMagram 5,

v Pepeot steps 2 through 7 from the 25 HE o

structions 1e gonnect the cables al the cantral

i 1.1

4. ARer you have muted the ecobles bock ta the
moter ard mawunted the cantral bax sn the boat,
ploce the main isver in nevtral, Attash the shift
cable wnd clip 19 the pin an the shift lever ond
adjust the gncher ball on the caoble slaeve uni |
it con slide freely into the anchar hoider,

' Place the reist grip speed coniral of idle. At
foch the thretile end clip te the pin on the
grared threlfle |ever, Adjust the  onchor ball
udil i con zlide freely infs the anchor heider,

SHIFT ADAPTER

EXTEMSION HOLDER
DlAGAAM 5
telight odynste=prs me arcrsaary dor shil eabls
el Hlivegs Ve anciior ball Foword the mator wad
ol e cabile bee mipee Parmord Fraws! ond tawarg The
¢ eng = e cable for lesy froved AT sTighn
I ments pre necpedmy  bpe fhie throithe mabis

H (L we Dol toward the ;etor &nd
v nAd toward conieal Bow

THREOTTLE ANCHCR

Remote Steering Heok-Up Installation

A remote steering hook-up assembly is ingluded
with this kit o ossist in the quick connect and dis-
connect of the remote sfesring cobles te the moter,

Dual Mator Instellation

For dual motor installotions, o single laver remate
tonirol box is required for sach motor. The =cnatral
bexes may be mounted seporately or “'poired’’ fo-
gether, resulting in o hondy, compact, single wnit,
Wnen installing single lever centrel bowes using
wither of the aobova mathads, the baxes must first
be instalied on mach mater individuolly as des: ribed
im this instruction booklet, 1F it is decided 1o ount
the control bowes "poired” together; os shown in
Diagram &, extra long mounting screws will be
negded, These specially dezigned mounting screws
{part number 10-5855) can be orderad through your
neare 2t gutherized Scobt cutboord deaier,

DIAGRAM 6

TACHIMETER IMSTALLATION INSTRUCTIONS

A tachometer is included in the purchoze prige of
the &0 H.P, end Royal 5Scoti models. The only re-
quircrments  For |n51:,:||inl7 the 1ochometer is to mour |
the tachometer agaembly to the doshbeoard and ertach
the boad wires to the vorious terminols, Consult the
wiring diagrams in zaction |V or 'Y o determine where
I = woriows color coded leads oftach. Te moumt the
Focrameter desll o 3 58" hale in the dosh ponal,
insart the tochometer body into this hole, and securs
M in pasition wilth ths " clamp.  [r=brictions for
acjveting the tochonister poinl assembly con bo fownd
in sectien |V under " Tochors fer' .

The Scart tochomerer will alsa be available for fhe
40 ond 25 H.P, Electric starting medels. Holes ore
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slready tapped in the breakar plote for the tachameter
paind aisembly, Ta install the points remove the
flywheal then mount the point assembly os shown in
the (llusiretion. Adjust the point sssembly accord-
ing to the instructi one faund in section IV, Rovte the
lead wires so that they will not come inta contoct

with tne dlywheel.  Artach the brewn tochomater

=23 12 the single terminal on the tach point assambly
m= 3tfazh the other leod wires to the Twe torminals
ATIET 2rE xiamr By ‘gida.

g tzzmomigter will olso bé evoilable for the manigl
zraes =g 35 and & H.P wmodels, Catallad Inefruct ians
' == riiuded with ezch kit for these models,

MITEUCTIONS FOR INSTALLING TWIM
INETALLATION TIE BAR ASSEMBLY

L]

-2 baen disossembled to foriliare hip-

= ““@ fociory.. PFellowing is a list 6f the
zlong with instevcdians on how o
-~ - 2 oar.

s i :.I|E"E'r|I'I;.| Broeker .-!n.sii||||:h|'|.
== 71 Ball Joint Ssgembly
& Ball Lom Asaembly

SCrews
B Zoid Soacers
e Sracheis
_acknufs
=remy Lrochel nsswnbly gz shown e
= .'|..|.|-n' sido ora lofl hand ilhiaods &nd
b laff zuio are ight hond (hreads,
i fhie call el ossgmblics hayve o
=1l Mhaorber ligs g right hosg tlraog

Thread the ball it ossemblies jnda the steering
bracket, then ottach the screw, spocer, bracket, and
locknut as shown in the |lfusirarion,

Installotion

The engines should be meunted an the ifronsom sg
thot the distance between the cantetline on ane
engine to the centerline of the other is 25" for the
40 and 60 H.F. models and 24" e 35 H.P. niodeds:
The centerline of the engine is 1he mid-point af the
distance befween the beot brockets. See the mount.
ing dimension chaed In section [

To oftoch the tie bar po the engines. insect the farks
on the breckels into the slars in the moter handis
maunt. Press Inand tuen the spring loaded key uniil
the bracket is secured io the engine.

Fith the tie bar aroched ta the engines, odjustments
tor aligning the engines can be made by turning tha
staering brocker. MNormally the enginss will cperate
best whan thay are parallal ar toed jn slightly, Eoch
installation should be cheched and o] |ushment 5 mode
ta detarmine the lues) oparating posifian,

R

B. TROUBLE SHOOTING AND TESTING

Trovkie shooring is an impartont part in gereicing
ey outboard motor, Eflective disgnosis of the causes
of enpgina ditficudty will v mast coses oppreciably
shorten the length of time reguired 1s proparly ser-
wice the customer's mofoe.

Following is a chart which will aid in determining
the cousex of poor engine porlarmonce Listed are
tho engina's renction md the verious foctors whiich
could cogse this peactic.
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EMGINE REACTION

CHECK POINTS

- Hops comes out but pawls don’t

sngage

Frictian 5:1'I11:|; bent or burrad
Excess greose on pawls ér spring
Fowls hant

Maonual starter rope doasn’t re-
furn

oo

Recail spring broken or binding
Fulley howsing warped nrgbu_nl
“Wove'" woshers flaitens

Clottering manonl starter

Ll

Friction spring beal ar burred
Pulley hovsing warped or bent
Excess prease on pawls er spring

Electric starter inoperative

- FR R AN T

Electiric storter dops not engagea
but solenaid clicks

T

I_.ﬂ- -

Loose cannections

Micro switch open or out of adjustment
Waak bottery

Faulty storter golensid

Moisture in electric storfer mebar
Broken or worn brushes in storfer maler
Eroken wire in horness or connecior
Foulty storter swilch

See High Current Chart

Laose connecticns

Weak bottery

Faulty starter selanaid

Broken wire in electric homess

Loose or stripped past on starter mator
See High Currenl Chart

Hard 12 sbart or woan't steet

= i OL 1 =a

= |

-+ R R R i

- A = 0O

Engine nol primed

LCarburetor odjustments too lean (Mot ol lewing enaugh
gas to angine}

Carburetar E-'rrlchrnn'i:linu;; ugsemh{}- out of odjustmen|
totar nat being choked ta stért

Spork pligs improperly gopped, dirty or beoken
lgnitisn paints irl'll-mpﬂﬂ:f gapped or dirty

HAeed valwes standing epen or pre-loaded chut
Tronsler, hend, or reed gasket blown or legking

Cos tonk gir vent not open

Emply gas tank

Weler of dirt in fual sysiem

Weak coil or condenape

Uestruction in fuel system

Frimary wire not connected to bollast, coila or paints
cagine not timed properly (60 end 40 HP}

Bredker plofe grownd wire loase, broken, greasy or
missing

Fugl Hres kinked or saverasly FI|-||;|1||:q;|
Engime not |6 neutrel {openad Micrs swiich)
Fuel system not purged of air (7.5 only]
F'.'Il.llr'r- asallusi

Stort Eimir rat odjusted
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ENGINE REACTION 8. CHECK POINTS

=

Low speed miss ar motar wan't Synchronous contral opans thrattle too soon during spark
idle smoothly and Blﬂw!}- pdvance

Carburetor idle adjustment

Spark plugs impreperly gopped or dirly

Feed valves shending opan ar pre-looded shut
Transtar, hend, er reed gashet blown er lesking

+ Loose or broken ignition wires

lgnition points impreperly gopped o dirry

Weok coil or condenser

FPlugged cronkease scovenge check valves o lines
Breoker plate grownd wire loose, broken or greasy
Losge or worn statar plate ar fop main bearing
fmproper Fual baing used

(1) Wrang ryps qas

{2) Toa muech gil

{2 Too little ail

m. Leaking cronkshoft seal top ar bottom

n. Leaky scovenging volves (60 and 40 monifeld)

—_— e m D em W O s O7
EE e T R F T B

High speed miss or infermittent a. Spark plugs improperly gapped ar dirty

soark b. Loose or broken ignition wires

e. lgnition point setting impropecly gopped o dirly
di Weak coil or condenser

e ‘Woter in fuasl

l. Leaking heod or waoter cover plore goskel

g, Heat range &f spork plug incerrect

h. Enging improperly timed (60 and 40 HP)

i, Check the distributar (80 HP el

—sughs, wpite; alows 0. ldle or high speed knobs toa lean {Throttle coms bont —
£0 and 40 HP ooy}

b. Cerburetor not syachronized

. Leaking gaskers in indection system

o, Floot lavel =ef too low

0, Fuel pump pressure line braken

o Fuel pump ned suppiying onowgh fuel bocaouss of
[1) Punctarad diaphragn
128 Check valyus stuck opan or closed
(3 Fuel pump halves not seated praperly
4} Fuel lines leok

g. Crankcose not proper by saoled

he Idle or main carburator nozzle absiiveied

1

|

k

|

lmpraperly seated ar broban reeds
Fueal line abglructed
. Carbarretor inlat neadle ond seat ehstrected
- Matering rod sticking
m. Scavenging check valves cpen (60 and 40 HP)
n. lnlet needle adjustment (7.5 HP aniy}

- — =
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A, EMGINE REACTION

CHECK POINTS

10, Vikrotes excessivaly of runs rough
and emakes

ldle ar high spead knobks tos rich

Corburetar not :l.:,-'nl;hrqmizgd

Cheke not apening properly thent linkage}

Flaat leval too high {eerbureter floads)

Air possage in corburetor obstructed

Poorly boloncad propeller

Boot clamp serews loose

Scavenge check volves or lines plugged

Fowsrheod not secured tightly to lower motor casing

Gen Mo, B

" Inlet needle odjusimant (7.5 HP aniy)

1. Runz well ond idles well for o
shori pericd of opsratian, then
slows dawn or stops

Weeds or fish line on lowsr unit or propaller

Insutficient cooling woter (3ee engine over-heats Na. 20)
Fuel purip check valves inoperative

Carburater or fuel plmp dirty

Binding ef lower it gears due 1o lack of lubrication
Gae tank air vent not Bpan

Mot encugh il in gos

Too much prelood on lower unit bearings

12. Won't stort, hicks bock and back-
fires inte lawer moiar casing

o 4@ oo a
G SO T |

Spark plug wires reves sed

Breoker cam an upside down {12 HP anly}
Flywheal key shomred

Check timing belt (50 HF only]

11 Me acceleration, low tep RP,
law multled sound, hard to stort

R

PRV g -

3

apork plugs impraperly gopped or dirty
lgnition points (mproperly gapped or dirty
Foulty coil or condenser

Loose or broken ignition wires

Bilown lead or wiater cover plate gnihgl
lgnition wires greunded on stator plote
Fizh line ar weeds on prop shafi

Too mueh preload on lower unit bearings
Inswtticient =il in gos

Inguilicient ail in lowss waid

Imeroper synelivoni rafian

Improper corhuratar adjustments

Fﬂ't‘d WITEL
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4. EMGIME REACTION B. CHECK POINTS
L. Mo geeelerotion, (dles good, but da. Migh speed needle s¢1 oo lean
when pur to full power diea down b. Dirt behind nesdle and seat

c. High speed norzle abstrucied

d. Float |¢'-lr.-.| ok ln-.-.-

6. Choke partly closed

f. |mproper synchranizarion

q. Fuel linss sbstructed

h. Fuel pump not supplying enough fuel becouse of
1} Punchwred diaphrogm
12} Check valves nat functioning properly
(3} Fuet pump holves not seoted propetly

i. Mot enough oil in gas

i- Bewaker ponts improperly gapped of dieky

k. Metering rod sticking (60 ond 40 HP anly}

3. Enging runa |:|'r wvaeng hand primer a. Corburetor odjusiments
anly at high spead b. Dirt behind needle and sear

€. Fuel line abstructed

d. Fuel line leoks

e, See "h.'" absve

. Flool level too law.

L. Mo power ynder heavy load lanition paints improperly gopped or dirty
lgnition stator plote loose

lgnition timing ever odwvonced

¥rong propeller

Faulty carburetion

Propeilar hub slips

- Bf g

Cranwe aver extremely eosy on one 0. Low compression
2rnath eylindars 11} Wern rings

12} Boared piston

{31 Blown head goskal
(4} Loose spark plug
{5} Heod bolts nat tight

-z wen' | cronk over Pisten rusted to cylindar wall

Crankshalt seized te baarings [main or rads)
Broken connecting red

Lewer unit gears rusted ¢ broken

Eleciric startes hinding on fiywheel

Broken cronkahofr or driveshali

Flywhee| seized to ignition call cores

Manual stert lack improperly odjusted

Engine improperly ussembled after repair — Reler
to Pownrheod Ropoir Section

~ @ - pp o

T
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4, ENGINE REACTION

CHECK POINTS

19, Motor owerheats

Motor not deep ehough in water

Pumg impellers burned or broken

Fump covity buckled

3e0ls are burned, erocked, chipped or broken
Impaller key not in place or sheared

Flugged water inlet, outlet, or cavity
Brokan, pinched or leaking woter |ines
Ohbstruction in waler possoges

Mot enaugh oil in gos er improperly mixed
Advonced lgnition timing.

00 NOT “TEST'" MOTOR OUT OF WATER

20, Mater siops suddenly =
"freores up''

a,

G-
d.
o,

i.

b,

Insutficient cooling woter {see motor cverheats)

Na lubriesat in lewsr unit geor housing

Mo oil in gaser no gos

Beorings s=ized

Rusty cylinders ar cronkshofi

Bent ar broken crankshafy, driveshofi, or prap shah
Gos tank oir vent not epen

Engine not assembled properly during repair — Refer
to Powerheod Repair Section

21, Knocks excessively

2. Boiler desan’| pump ar bailes

pumps water (e boat

Fiywheef nut loose

Manuval stomer not cantered

Advoncad ignitlen timing

"Wamn or loose beorings, pistens, reds. or wrig jlees
Carkon in exhoust ports

Tan much = nat enawgh oil in gos

Engine nof assemblod properly — Refar 1o Powerhead
Fapair Smction

Flywhesl rubbing flvwheal guard

Motar everheoting, eousing pre-ignition (see moigr
ovechints, Mo, 2,

i - |

= N Lo
e et |

o

Bailer (nlet or cutlet plugged

Bailer impeller insralled upside dowh

Bailer lings gt i ploce or seated properly
Impalier bumied or broken

Seals are Burned, erocked, chipped or broken
Hales in stainlass pigtos plunged

impel ler limy mon in ploce o0 sheorcd
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A, ENGIME REACTION B, CHECK POINTS
s Efging runs=does not furn when a. Shife levar in neutral
Togear b, Broken shear pin
€. Improperly mdjusted shift linkoge ar remars contrals
4. Breken prop shafy, driveshalt, or clutch dog
&, Propeller hus lasse
f. Clusch ring shipplpg in c=ar
24 Inifts info one geor only a.  Impropacly sdjusted remote capieals
b, Improperly adjustad shift linkage
<. ShiH red bent or broken
d. Broken gear or elutch deg
= Brokan plunger spring (7.5 HP, 40 ond 60 HP)
25 'erar runs but boat searcaly maves a. Fish line or weads on lower unit
h. Obstructian dragging in woter
c. Engime not desp enough in water
d. Broken sheor pin
v, Bent propeller blodes
f. Improperly odjusted shift
g, Wrang filt of maler
h. Wrong propeiler
l. Propelles hub loose

TROUE.E HOOTING THE ELECTRICAL SYSTEMS

=oartant that the antire ciwrEnt poth

cxoanapa. 11 will be srated ihroughou

3 ceT 2t the primary couse of mest faulty
=T i 2 a ecarraded or losse cannection.

w2 det of hand fools far thy meehani.

* readit shop should have o valt meter,
vraitesfer, ond gn T piace af Ma, 14

wr wire with alligofet elips on bath

=uz pigces of clectricol equipment fie

ssy the sccomganying clarrs. and

£ : the npcossary electric circuirs,

by rofed i einpere-haurs eapa-
impere-aur anit G e minigmoam rocom-
ol ke oan geod ewsdition gad have
Stitwily readbing of ot |least 1.215, This
iiabiy gaed skale of thiorga. [f thess

, becortain thot the eotbile clamps

are clean and tight ly socured.

HIGH CURRENT:

Connéct @ O-15 volt meter to the bodies of the twa
cable clomps, being certain so observe the prages
palarsty. The meter should reod 12 volts. Disoble
the ignitian system by removing the spark plug
witea and then press tha starter switch, The meter
should now read batween 10 and 11 volis, IF it reads
much less, say b volts, recheck the hydrometer read-
ing or try o hattery that js known to be fully charged,
I the metar reads veey near 12 volts, continue ee-
ing the circuit below for o high resistance,

The foklowing chart gives a wseful alep-by-step

tracing procedirs to be wsed for locoling trouble
Spots.

* @ - indicates 0 015 v, Valr meter, dth step in
fracing.

* @ - vdicotes & 0-125 a.p. ormater and shunt,
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APPROXIMATE METER READINGS

A5 WITH STARTER
S5TEP MO, HOOKED UP | BUTTON PUSHED iF IT READS CAUSE
1. 17 ¥, W-T1 Y. Below 10 Y, Weak Battery
12 ¥, Open Circuit
(aee balaw)
2 12 ¥, 0-1 Cheer 1%, Locse Terminal
Dpen Cirewkt
Below 8 V. High Resistance
& 0. TAd - TN, Albave 1 V. Losse Terminals or Broken Wire
i, 0w, F2-1W, Chver 1 WL Locse Taerminals
a, 0w, 172-1W. Chewr 1 W, Looze ar Carraded Connection
f. i2 v, 172- 1%, Cwar 1Y, Deafective Solencid
7 12V, 172-1W, Owemp 1Y, Loose Termingl
B 0y 0. Above OV, Foor Graund
9. 0 Amps. 125 Amp Well ever 125 A, Atortar Motar
NOTE: In siep Mo, 9, n shunt must be wsed in the starter line, Do nof connact
the small ommeler in serios with the line without ane.
As on illustrotion, take step Mo 10 Connact a 0-T5 woli meter to the bodies of the twe caoble clamps, being cer-

tain 1o observe the proper polarity. The meter should raad 12 velts, Disabla: tha igrition system by removing the
spork plug wires ond then press the storter switch, The meter should now reod batwaon 10and 11 volts. IF it reods
much leid, say 6 valts; rechieck the hydrometer reading ar try o battery that is known te be fully chorged. If the

meter reada very near | velis, comfinee froc ing the circuit ag in dteps 2-9 for a high resistance.

"STARTER SYSTEM TROUBLE.SHOOTIMG'

"HIGH CURREMT SiDE™

K.bl:p- I:.|-:|r|.

STARTER

HOTE: Gaottery specific gravisy 1,215 min
Be coriain wiorter turmns Free s
orgd thot conles ore et chofed and shortesg
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TESTING ELECTRICAL COMPONENTS

oliowing are anstructions for Testing the vorieus
sigstricsl Componenis with the Werc-O-tronic lgnitia
sialyzer, Maael 88, Fer Information sn the operation
zf this Instrement consult the operating monual ine
ziuged =(th the= onolyzer,

n

zeoinican gng ter the waricus sampesents will be
wided-of 3 later ﬂﬂf..

COIL POWER TEST

MERC-O-TRONIC MAGNETO ANALYZER CHART
COIL POWER TEST

_ )
T = 0

o — i

FE - =1<]

TEn recessory to remove magnalo assembly
TTET angine or ports from stater plote casembly,

=z pisge al cordboord botwesn breoker

nsilote,

-=7next amall black test lead ta cail primary

T TLTE AIrE,
—oomezt mmall red test leod to coil primary
=23 zr brenker paint assermbiy ferminal,

“nesr lorge red 1=58 lead ra farminol of & pork

-! -'..-

lrimg hn.ﬂ.:ln_.p iz made, o shawn inthe
itaia Bor ¥, the curent control knob
Laord satreme lelt, bevand "LO" pesi-

elector switch 1o positien Mo, ] {'Call

Eoazr et

turt surrent control koob clacksa e ond
e ire zirrent wolueon Scale Mo, 1.

1 v orgaches the operating amparoge For
* marticiiioe selirding, showe in thil s |||41|||_-:|f
uhieturar's Specificotiong, <tep ond
Shisl gpork gagy i1 shieuld [fed steodi s

B Ptk i faink, infermittent s na spark
rad al lite reading, the eail is da-
irst baore plaeed,

110 If o steady spark seeurs befow Manufocturer's
apocifications, thiz indicotes o very good eoil,

COIL HIGH SPEED TEST

12, I the cail is gead on Coil Power Test, pre-
ceding, perform the High Speed Test.

13, Cantinue twrning the current cantrel knab elack-
wise to the right, for moximum reading of meter.

4. The spork gop shauld fire steadily.

5. 1§ the spark |s faint, infermittent or no sprk
oecurs, the coil ic defective of high speed and
musi be replaced,

Complate this test ws gquickly oz possible and ifm-
mediofely upon complatien, turn selactor switeh and
pewer control ta ""OFF"" pasition.

Whan checking eail an storer plate with cronkshaf
typa high inductance rotating magner [ice. Wice,
Scintilla and similor typs mognedes), be sure re-
toting magneto is in neutral position (magnets not
opposite the sail core).

HOTE; When resting coils off grater plate; i is

ohsofutely  necessary thai the laminated
core be in the coil,

Statar plate with 7 coils mounted, each coil to be
fhithud' :Epl:ru:h:|:,c.

COIL SURFACE IMSULATION TEST

MERC-O-TRONIC MAGNETO ANALYZER CHART
SURFACE INSULATION TEST WITH PROGE

. Remove large red test laad fram eail sacandory,
(High Tension leod) see |llystration.

2. Small rad @nd biock lest leads stay connected
05 preveoualy.

A, Plug insulation tesr probe fnte *' JACK" on fromt
of taster,
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4,
2

2.

Turn selector switch to positien Mo, T,

Tum turrent contrel knob te “HI" position for
maxifum current reading oo meter, Do net
excead meter reading.”

Foss end of insulolion test prebe overs the in-
sulating suface of the coil and spark plug
WirEs,

If eoil insulstion iz cracked, leoking or dam-
aged, o spark dischorga will be noted of the
crackad ¢ lealiing surfoce.

o not permit test grobe to linger too long ot
any point while canducting thiz tast,

Complete fest os rapidly a2 possible, as this
is a severe Test on g Eﬂil.

A foint spark oecwrring oround coil insulation dur-

in

prabing ls ocarona spark and does nct ilHustrate

o delective coil,

COIL CONTINUITY TEST

NOTE: Seole 3 hos two seales, The upper nsember

is the Aurbsr shiown on MEG, Specilications
or mre  carparofive twmbers n ploce of
actunl  ohm rexistonce "'lower Aumbers''.
This is g0 added fecturs te Jdoter model
unils starling with Serial Mo, 4050,

Tuen galecior swirch o pasition Mo, 3 Cail
inllhﬂl_ul}-.

Clip smoll red and Wlack resr fead fum=thar,

Turn merer pdivstmeal knak fer ecale Me. 3
whil mefar pointer Hogs sp oon sei sesition on
riaht side of seale Ka, 3,

;
Larmect cmall Blash o lead o cail arounsd
wite an in previous fesl,

Connect sooll red test leod to spork plun “high
tensian’ | lead,

Reading must be bobweon the fwe walues ler
tha! portizilor cofl ghawn in s mapugl under
wamslaciue: s specificotions,

Hasding of actugld resistonee in alimy ean be
liegomrid i-', I'r"rllrll-I |l.'l'\|'\-"‘-l numoamrEs 1 o=
ritlm

rogings lewer ot fhe lowes) yvoloe yndes

1} L g e 0 i (Fiea prire irie ﬁEEI"I'II-'“"r'

Wesaitn 16 i\ﬁuln--l

wimiliivog krgi Phigey (e !...-||.:r‘| ,‘.q|._..:.|. g haoewyr

10, In either cose, the coil is defective and must

in the sp=cifications, the smcondary win-:ﬂng
s open.

be reploced,

COIL GROUMD TEST

MERC-O-TRONIC MAGNETC ANALYZER CHART

COIL GROUMD TEST

el -

e =

O

Leawve small black =gt lead connected as in
Coil Continuity Tosgt,

Femove small red test lead frem high tension
wira ond connec! It to gownd or frame of stotor
plate, {See wiring hoalup, }

TiEn zselactar gwiich 1o pazition Mo, 3 and read
Seole Mo, 3.

The meter pointar hand must be on the "“FERG"
fine at il laf1,

-'5-'1!.' meter movemant b the rig|-|1 indicalas a
groimidad cail.

It there &5 o mater painter hond movement fo
tha right, indicating o orounded ceil, remoye
the beeaker point terminal serew ot %' an
diagrom .

Famowe primory coll wire of this painl, IF fhe
mater meedle remains to the right the frouble
it wleowhers,

Chark candenser For ghort & grl::undl_-d braakes
peminit s,

NOTE: When coils: @=s nor parmanantly grovnded

io lgmination, it |z possibia te eheck For
grownd. This. type of coll must aot indis
cate any movement =l motbar pqhﬂ hand.

CONDEMEER TESTS

Comtect amoll block et lead 1o atater plote
IT zondenser is momnred, otherwise to body of
candonaer.
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MERC-O-TRONIC MAGNETO ANALYZER CHART
CONDENSER LEAKAGE, SHORT & CAPACITY TEST

S

- f

B S

T e "

e e L L] ----G
= s & e

LT

= =omact amall red test leod te beeoker termingl
ar 1f wnmeunted, to candanser lead.

—=zve cordboard Betwean braaker painis,

=, T2 Teke condanser test, cord must be plugged
e 113 135wl blleyele AC cutlat,

~ttar wiring heckep is mode, furn gsleciar
gwitcn 1o Moo d 'Lealosgs’' ond shie,

“=rrzss rad button and hold @ midieem of 15
s=-onds. Reod Scole Mo, 4,

“nw mater peinter hand will move 1o the right
=7z st raturn within range of the narrew black
zzr gt the left,

rgadings fa the right of the black bor in-
*e the condenser s lpaking o zherted ond
1 oo replosed,

“TMOENIER CAPACITY TEST

i zz-dboord between breaker poenis.

=2§ swlector switch on position Mo, 5, cone
et Bopacihyl

- « vall red and block test leods together
=iz hizlg gown sed buttan,

g = Tetar odjustnent knob an Scole 5 te rod,

& s scole Mo 5 on rlghl side of mater,

. czustment iy Far yorious line valtoges
:oout the gauntry.)

‘oot lppds.

ot wimall red tesr lend te Breoher lerming|

sse e pondenser fegd,
2zt wmnll block teg) lead ko gtater piate
“hanr g mounilgd sthsrwlse jo biady of
po R
il lemm farud roenl scaln Mo, 5.

2. Condenser mest ba within manufactirer's ageci-

Fication for this particular metor,

I0. tF not, reploce, g5 o cendenser that is ever ar

under  capacity  could couse burnad hrealer
peaims,

EREAKER POINT TEST

MERC-O-TROMNIC MAGHETD AMALYZER CHART
BREAKER POIMT OR
HIGH RESISTANCE IN PRIMARY CIRCUIT TEST

[OG=10,

o o o

‘-’@- ‘%. 2,
B 11111 1118 -

T~ of;

1. Turn selectar  switch tg pastion Me, 2 Dis-
tribuioe Faciztanoe,

Z. Clip small red ond block test leods tagether,

3. Twen meter adjusiment koob far scale Mo, 7

until meter painter lines wp with ser position
on |aft ‘side of ""OK' block on seale Ma, 2.

4. Unclip small red and black test leods.

d. Connect amall red test load to beeaker poin
tarminal,

. Lomnect small black teet load ta siator alste
or any port of eangine per usération,

7o Turn eronksheft wiil cam allows brenker painks

ta close.

B, The mzter politfer mugt sefurn in the "'DE"

blogk.

¥. If the meter pointer i in tha ligh resistance
band, this indicates that ithore is farsign mat-
ter leFwamit bomo ks paints.

1, Saa nbobe

1, Breoker azsemblias nay meeting thid Test should

be reploced.

NOTE: Although braaker paints greg mode ot non-

corresive metal o currsnt resisring tough
film may form ofter the engine stands for o
periad ol tine, especially i siored in g
vdamp place. This Bilm will douse Hard shart-
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ing of the engine, By running apiece of stiff
paper [such as g businéss card) betwean the
points vnder fension severs! Hmes, the film
will wesr and dirt and oil will be removed
from between the breaker points, After clean-
ing points i the obovs monner, the maoter
hand should be in the "0 Liock. If nat,
replace breoker poinis.

ARMATURE GROUMD TEST

Turn zelactar suwitch 1a position Mo, 3, ""Cail Con-
Finuity™, Altach small blagk tesr lecd i armaturs
ghaft, as shown in illvstration abova, ond yse small
red test leod fo probe commutotar copper divisions,
It the pointer hond mowes across the meter o the
right, g5 the divisions ore contucted, the armoters
is grounded opd must he reploced or commutatar
must be cul dewn ond mica must be undercur, Meter
pointer hand sheodld nat meve during this tesl,

SPARK TEST

With the seiector swiich in “"OFF' position, -
cormect the ligh fension leod From the spark plug

and clip the lorge red test lead 10 spark plig laas.

Flace test prebe inde red ook gsd obiach appisite
ond da cylingsr block to form ground. Croek snaine
gorer  grel wvigws spork v throwgh tester's small
wimlow, T no spark, indications ore thel some part of
the meanelo iz delsclive or lead wire |5 brokes
Repeat precess (o ooch spork plieg lead wire

NOTE: It selectae switch is in pry ofher paeition,
darmape o mater will resull,

*TARTER 3OLEMDID TEST

Turn selector swtich to pogition Moo 3, “'Cail
el i ".'”-

areier Fogme || rivel rad et Fo fime Ei.'lrl_'|l.": |¢||||"i-
ol b atleneid, as shews Do | lustration
_armiee] sewill sk feel lepd e D:II-’_"' lrre
trrmital @&l sl ennad

EWELL RED FOSITIVE ERELL WL ACE
LEAD <+ EATTEAY LEAD
L&D

BATTERT L FOL B

d. With a bottery of the capocity of the salencid

{6 or 12 wolts), ploce twe jumpers loods on
battery Farminals.

3. Connect pasitive fead ta small terming| o =ale-
moid,

fi. Connecl negative lead te cose or brecker of
solenaid for grouwd.

HOTE: On solencids with twa small terminalz, ang
i5 o ground and ene an energized terminagl.

Ao Meter pointer hand must mave fully 1o right of
mafer.

A, |f no movement or only portiol movement s fn-
dicoted, the solencid is defective and muet be
replaced,

CAUTION: DO NOT CONNECT BATTERY LEADS
TO LARGE TERMINALS OF SOLENOID OR METER
WILL 8E DAMAGED.

CONMTIMUITY TEST

To tast ignitlen o elactricol wires and. harness of
parts for "open circuita™, turn selecior switch io
pagition Me. 3, "'Coil Cominuity™ . Zere et meter,
Comecl small bfock lest leod to one end of wire
atki small Fed test leod to oppesite e=nd. Pointer
musd mpve lully to the right of meter, || meter pointar
hond  stoys at lekt, thiz indicates o broken wirs,
Fieve lead wire back and farth while making tes).

RESISTAMCE TEST

Te check ar clectrical hemess and wire terrmimgis
to-daterwing if e port is 0K, place welactar switel
en Benle Moo 2, "Digtributor Hosistanes', Artock
small red test lead 10 teminol of ans end of leod
and small black test leod 1o offier and, Meter o e
needle must retom ta 0¥ " black: If nesdls fovors
right gide oway from 0K band it indicoles o de-
fective tannection |nducing a resistance, Repair
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seaection or reglace parf.

HESISTOR TE3ST

== zzglz Mg, 2 for checking low OHM resistonce

zlums, Zat selector switeh an Ma. 2, *"Digiributor
Tesistanee’ |, pastlion, Do not clip regt lnods +ta-
srmar. Turn Moo 3 sgale meder odjustmant kioh ta
Ziuet mater needle with red line on right sids of

zie Mo, 3, Your meter is now sel fe check all low
Hi wzlugs frem O 1o 30 OHMS. Clip small red gnd
zow test laags te terminols of resiskor, g5 shewn

cetrgtion obeve, ond reod fed Figures an Scole
v3, . Taploes resistar pot maating the manufaeiur-
=ro5 Spaciticaticna.

R A

-

IGH TENSION LEAKAGE CRACK TEST

FHOBE TEST COE0
CHER] - AT
TEMMIHALY

PHEHE TEST
LEAR

MECCRDARY CONRECTION
T e BE @RANS -EDPPER

_J__|I Cff HEAYT “Wine

1=
;L_h: Cisi il.=_'l:
7}

thats for cracks or leakoge poths in igeition
flafributar caps of distributor rotars, elip 2amall red
‘mat =0 ta gail primary lead ond black test lead ta
a5 shawn in iHostretion . A used goil

ot thls test, since the ceil will be used for

2 72 tlgh secondary veitsgms, The secondary
w2l must have o brass or copper lead af-

fhiat it will astend fully into the dis-

sark plug ldad wire avtléer 1o provide

the spark bor this test, Turn selector switeh to posi=
tion MO. 1, "“Coil Power Test'", ond turm “LO-HI™
current confrol kneb te the "'HI™ pesition. Place
fest probe into jock tester ond poss other end of
test probe owver orea oround disteibutar contact past,
If there is @ crock or legkage path, it will show us
by fellowing a path in the cap rathes than sparking
ditectly ta the correct tesminmol. IF the spark path
pocurs, the cap is defective and must be reploced.
There should be ne spark jump to any other dis-
triivter posi other than the ane oeing tasted. Re-
paat this procedure on egch contoct post of dis-
tributer cap.

DISTRIBUTOR ROTOR TEST

WUM L EED

SECEMDA Y DOMHIC TN
e AN EE ARAEE-CTERET
oW VY WINE

- [3

ShkiaLl OLACH
TEST LCAD

Follow distributer cop leokage tast procedure, pre-
cading, Place distrivutar rator on high rensian temi-
nal of eoil so that roror. shoft hals recis an el
terminal os shewn in figure , Search arownd dis-
fributor rotor with ground test prebe, There should
be no spork jump at amy paint. IF & heavy spark
does acour, it indicotes o defective distributor rofar,
Replace defective part,

TESTING SELEWIUM RECTIFIERS
BY MEASURING D.C. RESISTANCE

1. 5ot selector switch on pogitien Mo, 3, "'Can-
ity ",

170
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Clig small red ond Ylock test leods together
ond tum meter adjusiment knok for Scole Me, 2

urtil meter pointer lines up on set position en
Scole Moo 3, right side.

Connzct small red test leod 1o positive leod on
rectifiers.

Conneet smoll block test lead to ground stud
ar lead on rectifier.

Mote reading of figures an lowsr band, Seals
Mo X

Reverce tegl leads em rectifier and note read-
irig s oFain,
Rotio of two readings should be 1001 or greater.

Homsve analyzer tesl leads and cannect te tha
iwa alternatar leads or laad terminals an recti-

10,

1.

12.

Fier.

”qlua ri:-:r\din-g of iigu:ri::. on lower bqnd, Scale
Mo. d.

Reverse test loads an ractifier ond note read-
ings agaln.

The ratia of thefwa reodings should be no mora
than 2:1.

This s oaly a prelimicory test o determine
cendition of rectifier. If guestionoble, os a
final test, rectifier should be installed on en-
gine gnd checked with ammeter while angine is
TURRIng .

HOTE: This is a true ohm 1|:u5¢_, D_ED,EB:I- ahms

and can be wsed to test ohm resistance af
other electrical components.

C. TOOLS AND EQUIPMENT
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KENT MOORE SPECIAL TOOLS

we Lemr-Moore Sgecial Tosls have been designed fo occomolish fost ond efficient repair of Scort Dutboard Motors,

raer e ror thase tools shouwld be malled ro the

KEHT-HOORE ORGAHIZATION, IHC.
FBE3S Mauad Raad

Warren, Michigon

iz iwa ligt of the special tanls and their port numbers:

1, Ja9ds

Forwird Gear MNeedle Baoring Bemaver — 40 H. P,

= B

2. ol Driver Hondle — 22. 25, 40 and &0 H.P.

3, JI515 Raverse Gear Assembly Moedle Baoring Remover and Inaraller — 40 H.P.

£ I7AT4 Heverse Goor Meedin E--:nring Femaver and Installer — 40 H.P.

5, J7530 Reverse Gaar Baaring Remover ond Installer — 27 and 23 H.P.

&, J75TH Flyshpal Ramever — 00 and 60 H.P,

T J751% ;Pistan Ring Compressar — 40 and &3 H.P,

3, 7525 Pistan Ring Compressor — 22 and 25 H.P,

9. FRE PTEIP-B-HEH' Shait Frant Ecuring I:up lngpaller — 40 H, P,

= I Propedler 3hoft Frent Bearing Cup Remaver — 40 H.P.

47534 Propeller Shaft Rear Beoring Cup Remover = 40 H.P,

I i Propeller Shoft Rear Bearing Cup Installer — 40 H_P.

] L L Pump Havsma Bushing Remsver ond Instoller — 72 ond 25 H.P,
HELER | Forword Geor Rolles Bearing Remaver and Installes 77 and 25 H.P,

- T i . Fropeller Shoft Roege Bearing Cup Remover end Installer 72 and 25 H. P,
47533 Fl’“"‘[‘"!'“E"' Zhafr Farward E!Hﬂhl'lg I:l.lp Ramever and Installer 22 and 25 H. P,
47534 Prapelles Shaft Spring Campressor 60 H.P.

3. 175532 Lpper Drive Shatt Oil Seal Removear and Installer 22, 25 and 40 H.P

9 3553 Sl Levear Shaft Bushing Remaver and lnstaller 22 and 25 H.P-

Jla54 Fisron Pinand Fisron Baaring Femover end Installer 20 and &0 =P,
ITE55 Lower Motor Casing Bearing Remover and Installer &80 H.P.
2. irabh Lawer Linit Beoring Cup Rengver and Instalier 60 H.P.
Ji657 Crork shall Bew ing Remeover ond Instoller 60 H.P.
a7 Corbuwretar Ficet Level Gouge Set — 22, 25, 40 and £0 H.P

5 it Feoler Guuge et = 12, 25, 40 and &0 H.P,

L i Frogaller Shalt Seal tnataller — 40 and A H F

7 i FPrapeller Shalt Seal lustaller = Diher Maidels

i Fitting Hemgver — &0 H.F,
s e dmar wihicimn service the dooler wosd Thiz dist contoing tho il num ewour of tacls which
erutand the engine ond hovi the lool wa legl ore necessary to provide elfective service.

= Wk Ay (6 parform the ||_'||:|_

Az the service teoffic throvgh your shop ncreases
you wilh vndoubtad |y Fing it necussary 1o add to this

il bouly has besn compiled ie nid list.

1osn that koo properly oqiip

ot B T T T
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TOOLS A GOOD SERYICE DEALER SHOULD HAYE

Quantity Descriptian

Ball Pein Hamimer
"Flywhas! Puller

1

1

1 "lgnition Covge

] 6" Steel Ruler

4 Screwirlvers

I 10" Adsustable Wrench

1 Speed Wranch 378 Drive
1 Flex Handle 378 Dfive

| Flex Hondle 1/2 Drive
? Tru Are Pliers Ha. 2 and Mo. 4
| Larbin Pliers

1 Common Flises

i Mawdle Kose Pliars

1 Ciggonal Curter

I Vise Grip

) *Piston Bing Compressor

| Fiston Ring Exponder

& A8 Drive Sochets 5716, 378, 716, 142, 9716, 578, 7/B

1 38 % 2 E Universal Socker

1 08 % 107 Drive Socket,

I 1148 5 12 Drive Socke

d Pin Punches 3/37 = 1/8 = 3216

1 208 Dirive Bocket for 3¢ 16 Allen Bir

[ 308 Drive Socker for 7732 Allan Bif

1 3 E Drive Socket for 5/ 16 Allen Bir

B Open End or Bex End Combination Wranches 5018, 38, 7718, /2 916, 58 34 1316
1 Ench Test Prope — P H.P,, T6H.P,, 25 H.P., 40 H.P. 80 H.P.
I Set Adlerrs 110 i wach st}

! Cpecial Ablan 732 anﬂ A
I Spui |-"I|_|E- Crouge

I Ciftset Scinsdiiver

| Fhal li

| Tl Tonk

I lanition Tester

1 Tachamiats

limact Criver

i Farsmin Wranels Ino Lhas,

LT Lomt Monre Toals

Ircluded iy $ent Moore Teals Tor Scoft Crutboayrg s,
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McCulloch Corporation

MARIMNE PRODUCTE DIVISION
MINNEAPOLS 13, MINK.
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