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- . : L FOREWORD | . o

‘ The Mid-America Vocational Currlculum Consortrum (MAVCC) was, orgamz'ed for the

" purpose of - -developing mstructlonal material for the twelve ‘member states. -Priorities for °
developing MAVCC, materlal arée determined. annually based en the needs as |dent|f|ed ‘

/by, all membér-states. One of the first priorities identified was\comprehensive small engine

, repair. This publication is a part of a project designed to provige the needed instructional

: ma7r|al for small er@me repair programs T . T .

B

'

The success 6f this pubhcatlon is due, in large part, to the cap xllmes of the personne)
who worked with its- -development. The technical writers have nu tous years of industry
.as well as teaching expenence Assisting them in their efforts were representatives of. each
of the member states who brought with them technical expertisé and the experience related
to_the classroom and toxthe trade. To assure that the materials woutd parallel the industry
environment and he accepted as a_transportable basic teaching tool, organizations and
industry representives were , involved in the developmental phases of the wmanual.
Appre,ciation is extended to them for their valuable contributions to the manual.

" This pubhcatlon 1S d\)grted to assist teachers in improving instru(:tion As these.

‘+ publications are used, it is hoped that the student performance will improve and that
students will be better able to assume a role |5 their, chosen occupatlon smaH engine
repalr .

P

lnstructnonal materials 1n this publlcatlon are written in terms of student performance
usmg measurable objectives. This is an innovative approach % teaching that accent$ and™
augments the teaching/learning process. Criterion referenced evaluation instruments are
provided for uhiform mease®®ment of student progress. in addition to evaIuatlng recall
information, teachers ate encouragéed to evaluate the other areas including process*and.
product as indicated at the end of each instructional umﬁ

L3

Jt s the-sincere behef of the MAVCC personnel and all those members who served

on, the committees that this publication will allow the’students to beebme 'better prepared

and more ‘effective members of the work force. , o
N\ - . b o t
. i - i ' s .
¢ .- : o Don Eshelby, Chairman ‘ o
J Board of Directors *
4. - * - Mid-America Vocational -
e . . Curriculum Consortium \} .
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e e PREFACE, A -

. For many years those responsible th teaching small engine repair have felt a need
for instruetional materials to use in thf§ area. A team ef teachers, industry representatives,
artd trade and industrial education staff members accepted thi is challenge and_have produced
manuals which* will meet ‘the needs .of many types of courses where studénts are expected
to become profncnent in. the area of small engine .repair. The MAVCC Outboard Repair
publication is desngned to supplement the MAVCC Comprehensive Small Engine Repait

publication by covering in detail all aspects of outboard mechanics not mcﬂded in general -

engine repair or the repalq of other small engmes
!

*Every effort has been made to make thls publication bas&c readable“ and by all means
usable. Three vntal parts of instruction have been interntionally omitted from this

publication: -motivation, personalization, and localization. These areas are left to the '

individual instructors and the instructors should capitalize on them. Only then Will this
publication really become avital part of the teachingléarning process.
s

In addition, we wouId apptecnate your-belp We check fer content quality, spelllng,.

anct('pographlcal errors many times in the development of a manual. It is still possnble
however, -for an error to show up in a pubhcatlon “e
4
H, in the use of this publication, you should find something questionable, we would
appreciate you bringing it to our attentlt)n A copy of the page or—pages in question

with your suggestlons for correction* would .cal:Ia!nIy heIp us when we revise and update

materials. , ‘ -

We're trying tb provide you with the ‘best possible currieulum materials and. will
certamly appreciate your help in detecting areas where possible correctlons are needed
to maintain the quality you want an\d deserve. ¢

4

A - Anln;Beﬁson —
. . — Executive Director E -
.Mid-America Vocational Curriculum
Consortium, Inc.
* . ’ Y ) 4
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. A USE OF THISPUBLICATION R
cr :‘ .4. "___4 .y ; . o

. .
- . & ~

S P ° .- N Y, . “
. Instructional Units | - 4 : :

[

. . Y - (__ . ‘ c ) : .
some or-all of the" basic- components of a unit .of instruction: performance pbjectlves
suggested actrvmes for teacher and students, |nformat|on sheets, assignment she,ets job
, sheets visual aids, tests, and answers ‘to the test. Units are planned for more than one
= ) lesson or class perlod of instruction. T o R A

. J . <o :

Careful study- of each instructional unit by the teacher will help %o deterrrfine:'
i ‘e )
'A The arpount of material that can be cawered in each class perlod;
R B. .The skills which must beywdemonstrated. i ‘. oA
’ ’ o 1. . Supplies needed . . - . K
t , 2. ‘ Equipmént needed. - o
b ; 3. ¢~ Amount of practice needed / ‘ : .
4, -Amount of class' time needed for demonstrat|0ns v p
. -, ‘cC. Supplementary materials such as pamphlets or-. filmstrips that must be ordered.
- L D. Resource people that must be contacted.

v Objectives - ¢ A

the goals of the course thus providing a sense of direction and éccOmpllshment for the

. 4 ) <
. v 3 . L ;
' . Each unit of instfuction is based on performance objectives. These objectives S}ate
© .7 student.

. - '

N
Performance objectives are stated in"yho forms: unit objectlves stating the subject

performance neoessary to reach the uhit objective.

e

Since the objectives ©f the unit-provide direction for she teachingvlearn\ng process,
itis |mportant for the teacher and students to have a common understandrng of the intent

¢ of the objectives. A limited number of performance terrhs have been used in'the objectives
for this curriculum to assist in promoting the effectlveness of the communication among
~ 4. all mdwrduéls using the, materrals . ) " g
] ' :
) Followmg is a list of performance terms and their synonyms Wthh may have been
. - used in this materlal : i .
. Name : - Identify . " _ . Describe
) Label . o Select 7 Define
. : List in writing ’ Mark - Discuss in writing ~
List orally . ’ Point out * . - " Discuss orally _ *
- =~ Letter Pick out Interpret
: Recc')g . N Choose , . Tell {hdw (
. Repe . .. Lotate . Tetl ‘what )
. . Give ' . - b Bxplain ‘
‘ ) T . ‘ ' ' ‘ o v
. ' ' ’ -~ m *
. d . e e
. ~

v .
The Outboard Repair curriculum includes nine’ unlts Each instructional unit mcludes :

L 7 matter to be covered in a unit of instruc lon and specific objectives, stating the student ‘

*

4 -
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Readlng of the objectives t;y the studen‘t shou|d be followed ‘by a class dISCUSSIO

to answer any questlons concerning performance’ requlrements for each mstructron un

1

.t

5 Teachers should feel free ta add objectlves which will-fit the mater|a| to the negds

of the students and communlty When teachers add objectives, they should rem r
to SUpp|y the needed information, asslgnment and/or job sheets, and cr|terJ0n te

rd w

Suggested Activities

1
* .

r

]

Each unit of instruction has a su&gested activities sheet outHning steps’ to follow
in accomplishing specific objectlves The activities are listed according to whether they
are the respOnslblhty of the mstructor or the student
Instructor: Duties of the instructor will vary according to the particular unif; however,
for best use of the material they should'include the follwrdwde students with
" objective shegt, 1nforma90n sheep, assignment’ sheets, and job sheats; preview

A ' ¢, o
- | < - ,
R PR rs
Y » .
) o ! N (] . . ,
Order . " Distinguish, Canstruct ,
*  Arrange ) D_isgriminate ) Draw ,
"¢ Sequence ’ ) Make .
\; List in order -9 Build
) Classify " * ) ., . Design
- Divide. i - . Formulate
lsolaite R . . Rep;oduce .
* Sort T R . . Transcribe -
' ' . . - . : > Beduce ,
K - c > Increase.
> ’ ) _Figure
- * . 3 \
Demonstrate ) Additional Terms Used ~ ‘
Show your work ‘ Evaluate . Prepare >
Shofw .procedure o Complete . Make ,
Perform an experiment . Analyze , ’ Read
Perform the steps . Calculate . Tell '
‘Operate ' Estimate_- Teach '
" Remove . _Plan » _ Converse
Replace - . t Observe l.ead
_ Turn off/on ", - Compare : State .
(Dis) .assemble_ t  Determine ) Write s .
(Dis) connect - 'Perform .-

.

1

A}

[
f||mstrlps make transpafencies, and arrange for resource materlals and people; duscuss‘

: unigzénd SpeCIflC objectives and information sheet; give test. Teachers are encouraged
. touse any .additional instructional actrvmes and teaching methods to aid ‘'students
in acsomphshl'ng the Ob]eCthES - *

Students Student activities are, listed WhICh wn|| help the student to achleve the
objectives for the unit. :
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-t
¢
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e 3

lnfo;matron Sheets R

" Information sheets provide content essential for meeting the cogmflve (knowledge) .
: . objectives of the .unit. The teacher will find that information sheets serve as an excellent

s LT gurde for presenfing the background knowledge necessary to develop the Skills specified:
- in the unit ‘oblective. , . . ~
s .- oo M .
L Students-should read the information sheets befags thé infdrm_ation is discussed in *
-class. Students may take additional notes on the information ‘sheets. . .

- " . Tfansparency Masters , ' X
Transparency masters provide anformartron in a specig] way. The students may s.ee
.‘as well as hear the' materiat being presented, thus relnforclng “the learning, process.
. . " Transparencies may present hew information or they may reinforce information presented

™~in the |nformatron sheets. They are partrcularly effective when rdentrflcatron is necessary. .

’ Transparencnes should be made -and placed in- the notebook where they “will be
L ' immediately available for use. Transparencres direct 'the ,class's attention to the topic of
. discussion..They should be Yeft on the screen only when topics shown are under dié®ssion. -
. Job®Sheets - "' . - . . .
) . _—— . . - + ~

Job sheets are an important segment of ‘each unit. The rnstructor should be able

. "to and in most situations should denﬁnstrate the skills Qutlined in the job sheets.
. Pr&cedures outlined in the job sheets give dlrectlon to the skill being t'aught and allow

] §." * both student and teacher to.check.student progréss toward the accompllshment of the

. demonstration. Job sheets also furnish potential employers wuth a ptcture of the skills
. ~ - being taught and the performances which might reasonabty be " expected from a per%on
‘who ‘has” had this tramlng% >

s 0~ , * .

Loy ment Sheets ) ‘; . N

N " Assignment sheets give d\‘rectron to study ‘and furnlsh practice for paper and peﬂell
. . activities to develop the knowledges which &re necessary prerequnsltes to skill devglopment.
| These may be given to the student -for t:ompletlon in class or used' for homework
* ' assignments. Ariswer sheets are provided whrch may be used by the student and/or teacher. .
' for checklng student. grogress. .

' - Test and Elaluation . : i . . . .

Paper-pencil and performance tests have been &onstructed to measure student
achievement of each objective listed in the unit of instruction. Individual test itéms may
be pulled. out and used as a short test to determine student achievement of a particular
objective. This kind of testing may be used as a daily quiz and will help the teacher
AU spot dlfflrultles being encountered bysstudents in their efforts to accomplish' the u d’ * -

objective. [Test items for ObjeC/théS added by the teather should be constructed and ad
"to the test. Ty , . ,,
. - ‘ § \ ) ' . -
‘ Test Answer‘s ’ - '
.+ . + Test answers are pro¥3ded for each unit. These may be used by the teacher and/or
E - student for bhecklng student achlevement of the objectives. ¥ S
' . ‘ - . . i 3 — , .
. Q. : . .
P - \ N . (] . ¢

. ' . . . ' . :\ '
E Q “‘ ‘ ’ . . 4 Xiii 11 . ‘ . )

1 ’ -

e $kill. Job sheets'prowde a ready outline for students ‘to'sfollow if they have missed a * .

~
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- S INSTRUCTIQNAL{OCCUP)&TIONA; ANALYSISe’\_ vt e
. JOB TRAINING: What the ".' . "RELATED INFORMATION: . What .~ <’
Ce * Worker Shouid Be ‘Able to Do’ " *‘.M,fj; #he Wosker Shoutd Know . = - ", '7°
Y (Psychomoto?) D X 4 (Cogn'mve) o -
; . JUNIT 11 ELECTRICAL REMOTE CONTROL ASSEMBLY - '
. c ¢ . ) ) -
P C ° Ij ' l;arts rdentlfncatlon ) LTS
,.. % i . L 5 . , * . ':‘1 L ™~ , . . ~ v
4 . . N2 Compc)nent .operation . - . '+
N 3 . : ., T R | - . oo
o ’ v " \ ‘s . 3. © TChoke s}glenoid parts ,
z "'*_ ' T ’ . v . L T
“ s o , » ) . . o © 4. " Types of shift controls -
. .« \;~ : . , - ., N . . ‘ * ¢ . .
. . 5. Disassemble -and reassemble . . ’ -0
. R . electrical remote control . . ‘ R e
' . L e assembly, ¥ - S _ . - .
. 6.-  Inspect and adjust safety N ‘ . . A "- . .
. . : switch and warmrup lever A~ o , / o -
<. . ;. ) . . <3 -
o F?.‘ Service eleggrical ‘component L ) Y ¢ Yo
Toa « - parts of remote control - ) . - T
. s assembly _ o . . : ]
T = UNIT I1: MECHANICAL REMOTE . CONTROL ASSEMBLY T °
) : . o, . . 1. Identlfy parts . . .
R * » ' . . - 5 .o, . ' , . p ’ . . . : :
' 2. Disassemble’ and reafemble a L . ., . '
mechanical .rerhote control o, : « . . AR ‘
. assembly < - , - L. L L
. . o , . B ’ . ‘ v > = (Y
, 8.. - Replace a nylon, barrel and an - . 7 C -
- : inner core wire*’ . - L
- ) » ) - ~
‘ 4. . Adjust shift and throttle ‘ « © - ,
JEI controlycables .~ * . ) L o
, . , N ’ L . . ’ . .
- . UNIT 1ll: TILT ASSEMBLIE} - Ve - «
. Ny | e Lt . )
o . Cot ' ol oo 1. Terms and definitions
a* . , ‘ e .
" . a2 Types: of assem,blies L
R ~ - ..‘ . + . -+ -
. . 3. Parts of a hydraulic -tilt
< » . R s T . s ‘k .. . .
- ‘ >/ - . * 4. Parts of a manual tilt -

2
P v
~
L - Y] . . . . ’4 ~
. d *
t - .
Pl L1 - ~o <
. \
: . . [ N
. ~ . . L N~
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, JOB* TRAI‘NING What thes “ - . RELATED INFORMATION: WHat - ’ .

W —— _‘5 il G- DO o it g o thed Worker Sﬁguld Knew o, . :
s ' Fsych n‘\QtOrQ i e L (Cognitive) < = '. K

-

»
a
-

=

/

. . . . . f _‘\:.#,
',3,‘ *Se lce hydraulic_ tilt asSemny - R ) : ) <7 '&‘ .
' ' \ . S . t P
.. ' 6. Dlsassemble and reassemble th ) . ' N . - '
& .o .. manual tilt assemble K R ) : - .
- - S oe -y ol - [ '1'_'»'*'_‘_‘—-“'“ e . e, N A N . R .
. AR i) g . .o ¢
Y o, % - L UNIT IV: EXHAUST HOUSING - - S

LS L ‘ , ] 2 T Terms and definitions o

e - Y . N Lo . - - & O

LRCEIE SRR - ] L - - 2. ldentify parts . .

P -, . A N . ) A - 3 ‘l{‘ ' ! . .‘-
L . «, * « o~

. S \ . : < ) Functions of wet Slegves,
) . -, - . . . - exhaust  relief. - and .

- - . ' ‘. . . s ' : H s - a
U 5 ) - o \ .. exhaust housings ° .7
3 ” " & . s, . .
- ’ 4, Remove inspect, and’ replace . o -, . ,mr -, ¢ ’
s an exhaust housing+ L — r . .
' . . T - P * « s :
R oy ' N » -~ . . ) . , 1
o : K ' UNIT V. PROPELLER AND \(le TABS .- \ S
o i R I . 1. Terms and definitions ’ .
w: ) - ’ - e o ‘.’-;‘ri‘ . . i . o - . . . J
S . ' -7 Parts ' . ' q
.4 ' . < #k A ’ . 7 . ' . - . . .
~ : ‘ % %i‘:i*’ - - Types of pro'peller;s ) ‘
. ' - . . . ~ .+ 4. = Materials for constructing N .
- I N . propellers, - \ . ,
. 4 s ) - e L N .. R R T . : . >
- s i . - . - . .
s T b - . = 5. .Tem tab purposes
- - b A x . . . ~ - -.- R N ;‘. y
- « ' . » L . Y - . '
T o 6 Remove inspect ,and- install a: PR L - . .. |
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’ “« ! . . . .
- ;o SR I X g )
. o ‘ S e 3.« Parts of water pump T
3 ‘. o . “ . * F ' . . ﬁ,,ntw%‘
b I d . ’ *- .' = N - . Iy :
- o $ ' S, 4. Pump impeller positions ) ‘ X
V ‘ ’ . . / &+~  Thermostat operation . "
- . ® - ’» - v .
¥ P T ' ) v 6. Cooling system operation, . L
* . . o ’ W v : ) — : ‘
T N « T " e ~
1Y "‘ . . . . . . v PO . . / .
. . ' - . "" .
~ERIC S \ .. _xw,t[\ o :
LR e ., : Coa e ) ' e e

v 5! ¢ . e ' . » -



Remove mspect and mstgll

. Te
L :
8 . . ’

’ ) T2

. 3.
.
o ' -
. - 4.
‘ .
'
’ . 4 R 5.

Lo ‘ L S Y
>“. v H s ) ¢ . Q \ +
o JOB TRA+NING’ What the : § e RELATED INFORMATION What
2L Morker ggoulg Be Able_to Dg S he Worlser ‘Should. Know . -
Sy, “Ttehomator) L T . ~} SR ' (COthlve) R SRR
‘ A Rémove, inspect and ingtall a
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- o ‘ - .UNIT VI "‘MECHANICAL GEARCASE [
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\ L L 1. Terms and definitions
. . v - e
, , - " o2 P of gearcdse- |
‘ ‘ " ’ 3. "Purpbses -of «parts .
T 4. Disassfmble, reassemble and o "o
"t~ . - . sewvife a one piece, gearcase_ ‘ .
’ 5. .Dggassemble, inspect, ’ )
_+ . .- reassemble and sérvice a . S
' P ‘two -piece mechanical geargase ‘ '
l ) ) UNIT VIIl: ELECTRICAL GEARCASE
4 "~ v P o
* ' T, T ; 1., Terms and definitions
" . ~ . e 2 Functions ‘of  shift -
g - - L’ “. solenoids ’
‘ '4
3. Parts of ;‘au gearcase
. e’ . ‘a7 . . -
4.  Disassemble an electrical i : .
‘ ' gearcase ’ ) . *
. - ’
5. Reassemble an electrlcal t ] .
gearcase . ) .
“UNIT IX: FUEL SURPLY SYSTEMS
. . ~ . .
) SN _ 1. Terms and definitions
’ - ) — - v

" Parts of a pressurized

fuel system,

Parts of a vacuum-+fuel
systgm «

Fuel system broblems
&

Engine problems
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"(NOTE: These are the reco hmended tools nd equnpment necessary to complete the jobs
required - these instructional maternals)

.
.

- Hand Tool Assortment + 3/8" drive phlllnps screwdrlver

Other Tools and Equipment:
*. Combindtion wrench set -

Ball-peen Hammer -
Slip joint pliers
Screyvdrivers
4" standard
‘1 T/2" standard
8" 'standard
6" standard
Adjustable wrench
Phillips scréwdrwers

LU

1/2"
8"
drive
drive

driye

drive

one* ;50ung

¢

. 3/8"
8/8"
1/4"
1/4"

revirsible ratchet —.
standard socket set
reversible ratchet

| standard socket set

3/8" drive extension bar - 3 in.
3/8" drive ektension bar - 7 1/2 in.
Starter punch
Cold chisel -
Combination wrench set 7/16 to 7/8 in.
Universal joint » ‘ 1
Open end wrench set -
3/8 drive socket set -
Safety glasses

<
-

Y

)

.

metrice J
metric
14

metric ©
Vernier caliper
Drain pan L
Hex key set

Inside micrometer

Outside micrometer

Dial indicater

End wrenches -

Impact screwdriver set

Snap' ring pliers

T-handle box wrench, 16 mm
Arber press or bench vnse 1
Feeler gauge ¢
Flat surface plate )
Machinist's steel rule
Calipers

Surface block

Ca\ﬁe divider tqol

' Impact Brlver

« *

L

4 socket
Soft face: hammer
Tape ‘measure
Cleaning pan
*. -, Cleaning brush )
> * Grease pan
"Hot plate
Thermomelt stick
- Plastic hammer - ai
Parts washing pan
Pin wrench
Propane torch -
. ‘Seal driver -set
" Meter/kilogram torque wrench
Soft -drift .
Nippie wrench
Bushing ‘driver set
Brass drift . .
Pty, bar. /- -
Pliers ’
Measuring container .
* Cylinder gauge *
Hydraulic pres,’
Drift puneh- ~
V-blocks
Surface *plate
DC.voltmeéter
. DC ammeter
- Test- lamp-
Ohmmeter
" Tachometer
Flywheel pullers
- Flqat level gauge
:1™" telescoping gauge -
"Clutch head scresvdriver set
Battery clamp_ puIIer
. Battery hydrometer .
Battery post cleaner
Fupnel = -
Thread repair kit
Drill motor
Chisel -set
Twijst -Drill set
. Sgecial tools as required

1t

-

’
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ELECTRICAL REMOTE CONTROL ASSEMEL -
' UNIT 4 o P
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L R )' UNIT OBJECTIVE . e

Y ' ¢ . . . . - T :
. e - ‘ AT ’ 5 e A BN ———

After, completion of this- unit; the_studeht‘sgould_ be ables to identify the parts of an

electrical remote control assembly, match the parts to the opérations, and ‘identify the
] . - parts of an electrical choke solenoid assembly. The student should also be able to name
' - two types of .shift controls and demonstrate the ability to disassemple and.reassemble « « ~.. - -2 |
. . an electrical remote cqntrol assembly, service the electrical parts, and jngpgqt.and_?tdigst
SRS the, safety switch and ‘the- warm-up lever. This knowledge will be evidenced through
_ demonstration and by/icoring eighity-five p&rcent on the unit test.

. . . \ ,'. . .\J// K : .
S . & - 3 SPECIFIC OBJECTIVES 1. . L.

.- After completion of this unit, the. student should be able” to:

. - . .
- ‘» .-
B

. 1. .identify" thed parts of an eledtrical femote control_assembly.

4

S 2 _Match the parts of the electrical remote control ‘assembly to the correct
L O’pgfations. T : " )

\
L

. . - . F. ldentify thg’ part_sb‘of the electrical choke solenoid assembly.
) ' ! - v
Nt ) . . 4  Namé two types of .shift contrals.
5 - Demonstrate the ability to: ,
. ) . .- . 20 - ' A Q" .
' oo Vooa bisasse&n'ble“and reassemble electrical ‘remote control assembly.

o N b, - Inspect and adjust s'afety switch and warﬁw-Up lever.

. . 'c..” Service electrical cdmponent parts of remote control -assembly., ; :

e . ‘'
& - . v -

. " . T + 6!’ . . .
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;,,I( A i - . . SUGGESTED ACTIVITIES ot -
S . * | Instructor: . - o
- . ) .- . : . Tox
f . ; ! =
| . ) - A. Provide stude I) objectnve sheet . / ;
. N RN o
» B. Provnde student wnth mformattoﬁ, and jOb §heets v
2 . 1 3 .
© -¥C. Make t.ran'spa‘rencneé.- o K o - -
’ .- : ’ - w L. o .
, D._ Discuss unit and specific opjectives. . .~ . EDUER
U~ R ‘ LT t. . .
. . E, Discuss mformation.sheet. . L, 1
\ . "’\‘t . ( N « & ‘ . - "' »
< '. - 'F. \Demonstrate ‘and - dISCUSS -the précedures outIméd m- the ]Ob sheets:
s ) - ”' ‘ . v . ) L4 ¢ \ L .
. o ' . G.» GIVé~tES:[4,, S . ?. ot oa e ‘ e T ) s
- tos ST, e T %
. e ¢ -‘ :. - , » . : R .. ) -, R s .
fl.  Studemt! . ' D Lt 5 < :

T
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ELECTRICAL REIVIOTE CONTROL ASSEMBLY

o . UNIT | . o

' . o SR . N K . .
” o o o ' . LI e Lt
- . - A. Read obfjective .sheet,* D e c

i o . 1. .- v s I .
o B. Study informatign sheet. - - ’ L S
’ ] ’ - < >A‘ J » ". ! - L L ’
' N C. Cofmplete job sheets. .7 A '
: “lew L . LI
; *, .
- / CompIete activities ass:gned }oy Insrtructor ’
» * Ry . X
- : o E \ Take test S ’ o T
e v . K
R ) ! INSTRUCTIbNAL MATERFALS
- B N .. ’ ‘ ‘ N ‘
1. Included in this pmt: . - .7 .
) ‘ hd ' . . £ * v : I
, T AN ?\?-' *Objective sheet , .
] > . N s o
. " . “B:-"Information’ sheet i o
' ~ "C. Transparency master’s ;o
' . 1. TM 1--Parts. of Electrical Remote ’Control"AssembIV

1 e .

‘. ) L 2. 7 T™ 2--Per'ts' of Electrical Choke Solenoid 'A:ssemb‘ly s K
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.o .27 Job Sheet #2- 'Inspect and .Ad]us; Safety Swn.tch and Warm- up. L
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. 3:. Job Sheet #3'Service Electncal Component *Parts of Remote N Lo ,
. N o~ Control Assembly . . . . T
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INFORMATION SHEET * C N
e - . ! N ’ L : . . Vet
’ P - M . . P PN
- ‘e [ 4 T d - : . N - ‘
o I ' N Parts of electrical, remote control assembly {Transparency 1) . K P
. . T : ’ -7 i )
“ . RS . “ ‘e - . « *
- e } <A, Warm-up levgr stop sCrew Lo~
3 LR ’ Lo . .
’}"v" ’ - * B Shife control clevss ) LT s ’ )
; ) ° y 3 . ‘ ¢ h !
N N % S C. Contpol lever friction adjustment | /
- }3 ¢ ) - ’ ‘ » . e
. - s 5%, $ i N . /
R * - .
T < D. Choke switch . * \
y ! E Starting ignition switch , . _ . .
- F * Throtile “control clevss, ) b . e ' L
. , - ' 1 A 0 L] . -
v G. Throttle cam .- . . '
o Y e . ~ . "
J ‘ oY -y H. kaarm-up‘.Iever L 8 - \ - P )
N . . o . * " ©f . : \‘ . .
, 2 I Casing guide, ' - ’ .7
‘ . . . e . ) ’ . . ", R
. » .o . P R N . t. - .
- ’, J. Trunpions - . . T
5.. e, - . K. Cover housng , 7. | ) '
’ ] * :
. ., \\1 ) . -
* *, < . L Throtuie corMrol lgver . : \
oA . . . . — IR .
| R P R . . .
. ’ - M Motor tempergfure warning® horn . . - . ' "
¢ RN
< — -
= T P g ' \ '
et ‘ f N. Neutrqf safety switch ™ -? . ’
-‘ . . R \' Y . ‘
I L] ~ N ' L4
* It  Operations of~elec}r‘&a| remote control assembly parts ,
. . s, ‘ R ! - -— e TN . B ' R
; A. Warm up lever stop screw -Lumts-throg;|e,advance during warm up
' . AN B. Shnft controt c!evus»Connectmg devnce for control cables ‘ s
., . . k
: T . . L .
A\ .
. . -C. Choke switch- Operates the chioke solenoid on engme - .
et ' TN
- (f) * Phyottle cam -Changes the orbital movement of the throttle control lever .
‘ .~ to a vertieal movement of the control cable
Y ) ‘ ) .
v _ E. ‘Warmup Ieyer Opens ‘the throttle sufhcnentM to start the engine and to\_
. . : control the fast 1dle speed for warm up. ‘ 3
. ’ ! T e ) * ’ - . -
© oy ‘ | * .- & . ! ' . “
D [} ) ‘ > N .
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K Y o * INFORMATION SHEET LY e T
e Ay Tk - - . ’ - P e e J:{ - ‘_'A_q.‘q..,’ s
° N A\. . A ‘v . . P o ‘\
S F. _Casing guide--Provides stiffness to keep™the céhles from bending ‘as they
‘%g o .~ move in and out during the controlling process . - ,., - "
o G. Trunnions--Adjust the length of ‘the casing gurdes
* 4 *’ — N ’ -
e e — H. Throttle control lever--Applies force to the throttle cam .
— . i . . . . . R ‘l

I.  Motor temperature warning horn--Warning device if the angine is overheating

P a4 M

’ J. | Neutrat safety switch--Congpletes the starting circuit only when'tfie throttle
"~ . control lever is. in\neutral position v -
4 . . ; < ¢ .t
. o . ’ L, L. . !
N JK.* Sdienoid assembty--Iron core surrourided by a coil of wire which moves
b due to magnetic attraction when an electrical curkent is fed to the coil

TH. ngts of electrical choke solencid_assembly, (Transparency: 2} —

.

K

’ A Solenoid plunger C, o
"' B Solenoid assembly o .
£ i S .
C., Solenoid plunger sprning , R
. et , _ . )
.o . D. " Ground wire ’
N . » LY . 3 . . - .
. E. Sofenord choke spring ' e *
4 ~ " »
) F. Primary wire to choke switch ,
— s.“ itV Types of shift controls C
v ) A Manual - . - . ’ )

2 ) - ‘ : .
B —Electrical x .
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-

»
. - 4 - -
¥ .
= - - .
A\l
: v . ) . .
.
(5 ¥ *
, « e
Y ’ A +
- L4 L] *
« . . * .
. . » ‘.
L4 - 4
. -
' ‘ o 2 L
© 2
.
. R - » 2 . -
- = 1
. pu— - . ’
-}
, -
. >
’ - .
.
a > . .
. . -
Q , .o ' 7
ERIC i ’ )
3
5o oy Ec| : . . 4
- - - B




“0-7

SO . ™ 1

v ’ ) : ‘
b . 4 <, . ! . - L L
SRS M VY . . - ' oo ) .

. 1Y ‘Rarts of Electrical Remote Control Assembly -
st R L 4 ok o4 ey SR o B N o < O o ety e s g et
s ’ ;—T ~ Ly arm- L \ ' ! ‘ 3§z¢a‘;ﬁ1

) A : _SUP ever Throttle Control Clevis
. . top Screw . : ,,/l
. " ) s =T
hrottle Cam {
e Narifrg| - e ST L
T safet N;Uimg ‘ =¥ Starting Ignition, |
. 10
ately switc . : Switch R
- 4 .- . . } ' . IR P.'-‘{
Shift C%ntrol Clevis , Choke Switch;
N - . L * ' o ‘.n‘ia‘:lh‘:ﬁ .
| ‘ ’ (, : : & . )
: /),"._\‘ » / 'f:
o FC(')T[o',k?:JYe‘rt - ] Motor Temperature
. + rhchion Adjusiment Warning Horn . * |
: * ' ? R
: ) Throttle Control Lever:;
. \ ) i } | o
‘ ‘Casing Cover Housing
Guide o4
' { Warm-up i
0' \
- Trunnions |
. \
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-~ Electrical Choke CHOKE SPRING
o Solenmd Assembly ;
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; s eln SOLENOID PLUNGER
\- . . .
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ELECTRICAL REMOTE CONTROL ASSEMB’L’Y )
UNIT I
¢ . 3 Yo o \ S , . . . .
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JOB SHEE& #1-DISASSEMBLE AND REASSEMBLE ELECTR!CAL oo,

. REMOTE CONTROL ASSEMBLY ! . ’

M L . b

* Tools and materials

- . *
» = ‘ .

\ . - . .
A. Hand tool assqrtment . LT
LI . .
B. Parts tray. . : ' - g
. R '#m . N . . . .
C, Electrical remote-controi assembly - N - e
D Shop towels { O '
- ¢ S ' ) o y
E. Appropriate secvice nfanual
/ [y
. . ‘
Procedure , ° . . ) : !
A. Dlsconnect battery cables before attemptmg to . work on remote control |
~ assembly _ . ¢
B. Remove control box from boeat, if needed .
.'C.  Remove control access _cover screws and cover {Figure 1)
(NOTE: On some models the control Iever must be placed in the neutral .
position.) . “
;
O
X

Grommet’

~ Electric Coblé

-




. JOB-SHEET #1 -

- v -~ V) »

Lift both control cable casing guides and trunnions from control assembly
(F!gure 2) . L

»

(NOTE Some casmg guiides have ™ vinre clamp sCrews that%%t as clevns‘pms)
- e -

-

'.T%roftle‘c'or‘wtrol Tlevis ' - Cosmg Gunde

e Rear Control Wite: Clamp Screws.
Front Confrol Wnre Clamp Screws L >

E. Lt electric, cable and grommét out of sfot

: N -
F. Remove throttle control cable at engme (Figure 3)
/ ' . - , . \ ' :
(NOTE: Some _thro,ttlg cables -are secured with a locknut and washer.)

G

h\" Anti- chofe Sleeve

N Py
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. .~ JOB SHEET #1 - . S
® - ‘* (R i . !

. " + G. Remove shift control cable from shift lever- at engine (Figure 4) ' ‘
SN ’ .. w s B . ) . '} - .- .
- ' (NOTE: Some shift cdr'm\ot cables are secured, with a spring clip.) -

-~ : o - . -
. . N . - s . " o \
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. . FIGURE 4
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- C ., H. Clean for reassembly : . . ‘ Y.
. a * f . ' e - - o
’ . Inspect parts for wear Or damage . .
. cw ) . . g ' .
J Rep¥dce all engine compenents i ’ .
’i . . ’ i . . - i <
o, ) " Ke Reassemble remote control assembly . ;
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. . .t .- .’ hd , . - »n - v
o . N ' P . '
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- ] . = .
PN N ‘ . ’ . . Vo .
. b3 . ° ‘ - ‘ . -
* ~ * M - — . ' G4 B
. ~ > . . .7

P . T ‘
» . : [ gi . B i
. hr D‘J 5' ” - "
. - . -
- - . - e .- -
1] - - M
) . H - - -
, .
. * v N
" R » . . . - f . e
. . - !
R ' .27 SN A
, ] . 4
R . - - »
. . . .- 1% . T,
P P ¢ -
ra .
. L) N . -
B L Q R o
_—

v . » < ‘ ‘“ ) M ~°.
FRICs. . -, - N : e
T S ) v PEERYS ) ! )
’ - . - i - © S . B .




. ) . ELECTRICAL REMOTE CONTROL ASSEMBLY
g ' . b , ONITH
- f ) ’ * ‘
) . JOB SHEET =2-INSPECT AND ADJUST SAFETY SWITCH o
- - AND WARMD-UP' LEVER:-' .
. B : , ¢
) - - [. Tools,and materals . 3 - _— T
) 5 » . - L 3
N A. Hand tool assortmeént . .
; N .
/_ ‘ B. ; Appropriate service manual g /
. . _ o . /
: - IIl. Proced : K i . 5 ~ .
' \, rocedure R ' o * N
- s . _ -
). b A. Adjust. safety switch ’
= 1 Loosen adjustment screws ' C. '
r" ) '
< ' ; 2. With ignitiony off put gearshift in neutral e )
. ° . . -, , i { / .
\ 4 « 3 *  Advance. throttle control lever to” full open p(?sition' ‘ .
« N . N . b ) ’ ’
-. 4. * Hold starter key on, and slowly'retard'throttlye chntrol Tever until
. . ! N . . * )
.engune ftarts (F:gu’re 1) Serew -
’ . .
w v .
9 i v’ ' L4
i
] - ¥ , / Slotted Cam
* ’5 A‘d]USt sloited cam on thrdttle control lever.
: - . . (NOTE: Engine should turn over between 2500 and 3000 RPM,
or within service manual specifications.) ¢ i .
., B
‘ ’ 28 . < ) ¢
) . : N ‘ N . R '4 . . > s
A.: ' ’ e 7A‘A_,A>___‘ o 'S * ‘.‘ -




JOB SHEET #2

Place throttle centrol Ever in neutral po
in fyllstart position (Figure 2) )

6 L
. “
* Throttle Control Lever .

y L3
. . ]
. -
.

n and warm-up lever

.
Py

«

~1
Y-
A : :
I .
. s by
| -
a1l >
’ .
. . .
% -
' Warm-up Lever , FIGURE 2
\/\ ' s i H ,
Back off "warm-up lever stop screw until engine will not crank , -
with key switch : ‘ ~ .
Holding key switth in the start position, adjﬁst stop screw unth .
the engine starts ¢ranking with the warm-up levér in the full-start
position (Figure B) > C ‘ .
' ~ ) ®
. s ‘e >
& &
4 ' c O ‘\ -
> 4 1 - .
7 \T - i} - ]
C - .
Y A ‘e \ .
4
' 1
4 .
. . % r 2‘ N
" ) . ‘ * 3
. ' s !
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ELECTRICAL REMOTE CONTROL ASSEMBLY ) ) .
- UNIT | ’ . L . i
’ . . . {
JOB SHEET #3J. SERVICE ELECTRICA,L COMPONENT PARTS -
-7 OF REMOTE CONTROL ASSEMBLY *
A . .

1. Tools and materiats .. . ’
A. Hand tool assortment ° “ - (4
B. Parts tray ) ' ‘ o ) . S ) o ‘
C. Contmuity test hight or ohmmeter N s e |
' - l

. - . : . - |
D. -Ap'pro'pruatéi service manual . R . : |
o . -, ' -
E. Thermdmeter - : ' \)
F.. Pan of oil o < - - R
-~ . R *

Il.  Procedyres ‘ v '
(NOTE Compare your checks wnh service manua! specnfucatlons and replace o
parts as needed.) N . -

r A Remove remote control duter cover, . ! .
B. Check neutra) safety switch wsing a continuity- test IigHt (Figure 1)
e \.‘
s

\.Plunger on Flat of Cam

L4 3¢

 C. “Check choke switch using a test light ’ .'
v, ’ L4 © A . ) N
" D. Check choke wire from remote coritrol to choke solenoid using a fest light °
. : ' N

/ o , ~




o
v

Check n%m“t()r temperature warnm§ horn

v,

Turn key switch to on position

Touch horn conne;tor to ground P
(]

“
(NOTE: Horn shoula"blow I 1t does not, check for shorts open
circuit, or_faulty hom)

G. Check temperatire heat switcm

1. Remove heat switch from engine block (Figure 3)

Submerge the heat switch in a pan of o1l with the thermometer

31
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b A ’

3. » Conngct f&st hght or ohm_meter to heat -switeh

L]
chetk the

»

*
. .. © . ) v
‘ﬁ R . -
™ * . * l .
-
. . .
) )
?
’ - .
l"-‘ .
L4 1
- . ' '
.ot 4, Heat" the oll and
. .
H . Replacy femote gontrol cover
A3
.
. -~ \‘
e . .

»
-,
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.
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ELECTRICAL REMOTE CONTROL ASSEMBLY ,
Lo UNIT | -

-

~ NAWE
TEST .

<

a.




w .

- Match the parts *of the electn;al remote control assembly on thé rnght ‘to

"

correct operations. - - d
}\ Changes, the orbital movement of the -1 Warm-up ever °
throttle' control lever 16 a yertical stop screw
, -%. movement of the control cable " , )
" Vs Y / ) 3 2. . Shift eoptrol
___b. Limi®% tirottle advance during warm-uf¥ clevis. B '
4 »
c. Applies force to the throttle eam _ 3. Choke switch "
- © d Warning detice if, the ‘engine s 4. Throttle cam .-
) overheating ‘ y . ' .
3, . :
- i .. . 5. Warm-up lever - B
) ____~-e. Operates the cr{dé solegeid on engine :
I LT 6. Casing guide N
____f. Provides suffness to keep the cables _
» . from bending as they mové in and out 7. “Trunnions ) !
‘ during the controlfing process
- , ' ) . 8. Thrcttle control .
‘ __ 9. Opens the throttle sufficienthy-tq, start ) lever .
. the engine and to.control the fast idle . s .
¢ . ) _ ..speed for warm-up 9, ‘Motor temperature
B ! ' Vel warnmg horn
- _____h. Adjust the’ length of the casing guides .
. . . 100 .Neutral safety-
L Conrecting device for control cables . switch ~ ‘
“ ¢ . . . . - T
). Completes the starting circuit only when 1. Solenoid assembly .
’ " the throttle control lever is in neutral .. C. !
- 3 position NS . )
k. lr@p core surrounded by a coil of wire : L.
. wHich meves due to magnetic attraction : .
when an electrical current isffed to the - ° Cg
- - coil /t' .
,‘ L3 ’ ' ' -
N 1 " »
) ~"“ r - A ' . R i )I
- ) , . , . \D' ,
1 ’ . . / = -
» v ' ,r~ ’ . j e ')
' . . , : . .
rd - ‘
< ’ ) . -
P ‘ , /\ _
- ° -
\ v | L B ‘
» ' -~ ) - N\ '
——————a ! - \ .
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’ A
of thg electrical &oke solenoid assenibly.
- . w *
. \ \
- - - . .
. i . . N ,
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. . ] : . . .-
e v « b Y [4 - 0 4 . - N
A B - ~ = . -
- - ; v . )‘\ ~ .
. C ¢ . . » B , . .
. ’ -
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.. 1' N N ‘; . )’
, 24 \ : \ . N . ) | ’ -
r .4 Name two types of shift-controls. , v
,‘~' a.'— - - .
. bl b, ) I . ce . ’
. . * . - - ‘
- 5. Demonstrate the ability to: ) : .
. .a. Disassemble and reassemble elecgricaﬁ;emote control assembly. )
3 . : . ~
« b. Inspect and adjust safety switch and warm-up lev‘e(. ’ ,
:L‘— o ' | assembly. .
e ¢. Service electrical component parts of remote c.ontro a ly
‘ ) (NOTE If these actwities havd not been accomplished prior 4 test, ask
_ v, ' your instructor when they should Qe completed.) ~
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. » ELECTRICAL REMOTE CONTROL ASSEMBLY . d T
. UNIT | , ‘ 3
LI . — B .
s ' %
P - .
. ANSWERS TO TEST - e
. - . .f . ’:‘ “x ‘ . .
, 1. a. Warm-up lever _stdp screw ' ) /
b. Shift_cbﬁtrol clevis : . -
' e Conirol lever friction adjustment . '
d. Choke switch . . ,
- Y e * -e.  Starting gnition switch ‘. e -
AL Throttle pontrMEJts p N ) ! -
o ) & 'Thi'o'ttle cam”
h. Warm-up lever g . ) '
” - <l L 7 .
. A :-* -‘ 1. ,Casmg guide. ) . - -
SRR ‘ ) > . j.. Trunnions i o *
. ‘ . -+ - k. Cover housing A .
- i . I.  Throttle confrol “lever . . . T a
.’ “m  Motor teLni)ératL]re warning horn
) ,. n. Neutral safety switch ' , ’ 3
. - . T ) : 4 ,
] - 2. a. 4 : e. 3 i 2 l
* . b. 1 f. 6 i 10g 3 |
- ' ' . ‘ I . |
- : c. 8 o. 5 ' k. 11 |
B " ‘ ) N - ¥ ‘ - ‘
_ NTdo 9, . h- 7 ’ , i
- 3 - a. ?olenq‘d plunger_. i ' ) j
- + b. Solencid assembly
- “e -, . . _ -~ i
. , c. Solenoid plunger spring .° .
< ) [ AN ’ \ e
T e d. Ground wire ' ) . B
, . . . . . ¢ . - N
) e. Solenoid choke/spring - N ) , .

Primary wire to choke switch
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b Electrical
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- After completion_of this unf'c,,_ihie student should be able to: '

"+ MECHANICAL REMOTE CONTROL ASSEMBLY ,
. N UNIT 1l . e

UNIT- OBJECTIVE

\
.

- After’completion of this unit, the student should be able to identify the main parts of

the mechanicaliemote control assembly. The student should also be able to dissassemble
and rpassemble-a remote control assembly, replace afhylon barrel and an inner core wire,
and adjust the shift and throttle contrél cables. This’knowledge’ will be evidenced through
demonstration and by scoring elghty -five percent on the unit test. '

» -

- SPECIFIC OBJECTIVES ) -

.
.

P

.

1.’ Identify the main parts_of the mechanical remote control assembly.
. .

2.  Demonstrateé the ability to:
)

a, D‘ls/assemble and- reassemble a mechanical remote control assembly.

.
-

, b. Replace a nylon barrel and an inner core wire.” .
p ; . _ , 2N
. c.- Adjust shift ang throttle control cables.
o e = =
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fMECHANICAL REMOTE CONTROL ASSEMBLY" »
- UNIT 11 SN

’

SUGGESTED ACTIVITIES

)

Instructor:

A. Provide student with “objective sheet.

Provide student with information and “job sheets.
- ,v» A .. -
Make trarisparency. . - -

¢

Discuss Gnit and specific objectives.”

Discuss, information sheet. -

L]

) e,
. --Demonstrate ‘and. discuss the procedures outlined in the job sheets.

’
[ ]

Give test.

-

*

-Student: -
A. F‘ead objecgve sheet.

B. Study informatiord shegt.

-

Complete job sheets.

+

c
D.

~e

'
Complete Qctnvmes assigned by instructor.

1

Takew test.

INSTRUCTIONAL MATERIALS

-

Incl'uded in this umt-‘:
A. ,Objective sheet

B. Information sheet -

Transparency master: TM_1--Parts of Mechanical Remote Comtrol Assembly

Job sheets . ' ' ) S - .

1. . "Job Sheet #1--Disassemble and Reassemble a Mechanical Remote ’/
Control Assembly . . o

40
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w

- > -

:f;’, ' R ' ) ‘_! oL 2 Job Sheet #2--Re6lace a Nyfon Barrel and an Inger Core Wire
JRESLIY - > ) . X i ] ' . o i
. T q ~ 3. _Job Sheet #3:-Adjust Shift and Throttle Control. Cables -
- "o < E Test - oA : - . :
M - ] X’\ . B « L -
> ‘ ' F. nswers to test ve T - s ;
- " , .t .. . -
- - f ” -t . ‘ M ] : )
oo s < Il References: - , ' ’ ) * .
. . - A R . . ¢ * ) , 0 'z-s )
o ' ' A, Mercury Marin _Seryice - Mamual. Models 1966 - 1976: Fond dy Lac, .
e o " Wisconsin. Mefury Matine Outboard/‘BrunsmEk Corp.. .1976. e et
- : « B. Johnson Outhard' Motor " Service Manual Wédkegan,ﬁlllinms Johnson
. . . Motors/Qutboard Marine Corp., 1973, - ’
T
< R e 0t '-‘-
C.
e
A |
:‘- i & -
-, &
1 ==
v
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ERIC .
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* MECHANICAL REMOTE CONTROL ASSEMBLY .

o CUNIT -
' . . . ~| \ N ‘.. ,
' : INFORMATION sHE’ET,\ T L

.

L] \ °

L4 - » .

‘I, Parts of mechanical remote control assembly ({Transparency‘" ” :
. Y * L)

A. Warmwup lever . _ N T . . .

B. - Remote control hdusiqg S o

. . . - O . .
S, . ' C. Throt‘r‘f‘lever i . \ ‘

.f [} » . ‘ =
- - E. )Cam followgr . oo .
“d . ,. » - L4 . . - 2t ’ : ' l v
. N - _ 5 ~ . \ . v - *
Y . F. Shift lever . oo o
L 4 e . N , 3 c.
ra - t ‘ d h I N N : g ‘ ’ %~ ‘:
LS 1 - (2. trol ever ~ . - .
N . . D" < Ea . I N "
R . : vy . . . . )
s, o ot . M. Remote control hdusing . .
. hd . s . \ »
!’ = . * . . ’ \ N & R
Lo ] -y -1 Degmt spring roller ~ R . T
'y b Y - . . LY , o« ]
. : i ' ° - ' ‘- N \ 7'
’_,.\ < . © J. - Detent spring - .
e . L#T ., , “ v - jj / N
b Yo . ~ ’ LA o - :
*, Yo e M - b e
. . Y . P o
v ' ‘ s, A v a !\
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N\

. 7. PARTS OF MECHANICAL
7" REMOTE CONTROL ASSEMBLY

-0

: . - i oL o
WARM -UP LEVER . ]
| ~REMOTE CONTROL -

A e e
.

" ROLLER

s

L 4

.

L.

o

| . " DETENT ——— ¥+
¥ SPRING
. DETENT‘SPRIN'C::.

HOUSING (S’rarbocrd

TTLEJEVER =
FACE GAM -

' ./<CAM FOMOWER®

/- /SHIFT LEVER

/i

_ e - CONTROL LEVER
.~ g . / o , y’ ) .
@ | -
. = ] ) . 4'3 ' ™ 1
, ] ‘ P . '
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MECHANICAL REMOTE CONTROL ASSEMBLY
L UNIT 11 :

-~

.

) . . - . N
JOB SHEET =1 -DISASSEMBLE AND REASSEMBLE A MECHANICAL BETER
-REMOQTE CPNTROL ASSEMBLY .

e

' b d
— .'i
Tools and materials .
/\ . . . . (\\ " .
A.% Hand tool assortment T ,
. . ‘ N
B. ancorrosuon grease’
C. Parts tray L.
D. Appropriate service manual’ ’
. &
A . i - N
Rrocedure T - e v - ‘ :
' . < ‘ ) L .
A. Disassemble remote’ control essembly ', . . | . i
. . \' . A » LR *‘J “ . ) . ‘ . -
. 1 . Remove sctew$ which hold-hQusing halves together
- -8 Py r ) - ° - “
B e M
2 Separate halves (Figure 1) ¢
<+ v I DU
. e R
Detent spring  Fgce T e
roller ™=+« ‘cam atagy 2 Cam roller
Al ’ @
. )
~ Yo
* .
L[] ’ N
. Throttle lever
J _ dowelpin ,4 ,
. . . ¢ 0
. g © Mhroftle cable .V -
- A ; N . . o p: .
N oY ‘ - FIGURE 1
. . ) . ) ) ‘. ﬁ‘ ' * i
~ Pa - -

" 3. “,Remove detent springssand detent sprihb rqllé’({:tgure 1)

» ‘.7“‘0 ' o . .. - .
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8.

9.

N

JOB SHEET #1

Y .

Q L
Lift face cam ‘out- (Figure 2)

. Shift lever

’ Bemove
2)
A J

cotter pin and step dowel ptn from Shyft lever {Figure '

]

Remove 'shift cable (Figure

Nétch

2)

.
o

’

°

L 4

" Face cam -

i —— Shift cable

.

FIGURE 2

o

.

- .
Remove totter. pin and step dowel pin from throttle lever,{Figure

1)

Remove throttle cable (Figure \1)

-

4

- Clean and inspect all parts

B..-, Reassemble remote control assembly

.

3

1.

2

3.

.

Place anticorrosion grease in cable socket and install shift cable

S

N
Coat step dowel pin with a thin film of antico

/

» .
rrosion grease and

ihstall ster- dowel pin thru shift lever and lever cable’ end

.Place face carn in postion ober shift léver (F\gure 2)

. -

(NOTE- Roller on fate cam Ygwst fit-into-motch-on shift lever.)

>~

-




-,
JOB SHEET =1
e . X -

—

Fo

o8

FIGURF 3

L§
cretand rste thrott'e capie

Coat stga dowel pin with a trin fiim of a"fr'réogzzs.on'grcaée #nd
. Install step dowei pin thru tr7gile ever cable -
1

Place halves ‘together [Figue 20 .

e

.

(NOTE. If housing haives do no* 1t twa-pe
eftering face tam siota

~,

Plage " sgcres thr,
Set handig 10
noted

Reset handie so it s
o.\
Insta:l pandie screy, and

. 46
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‘. . ‘ MECHANICAL REJMOTE CONTROL'ASSEMBLY ¥
] . : T UNIT 1 - .
’ . ’ . - - ’ : )
) : . ’JOé S'HEET #2.REPLACE A NYLON BARREL AND AN INNERCORE WIRE
. ‘ -1 Tools and materials _ , ' . )
L. . A. Hand 't'o'ol assortment . ' . '
. B. Antfcorrqsnon grease Lt ’
> ~ ’ C. Locktite ’ '
a D . Ruler - ) - N ' { -
- Il. Procedure’ ‘ . ' a
- “ \ .
. ! _ A. Replace nyloh barrel
N, - . -
' N o1 "ﬁemove cables, from* remote control box
G -
r - ' : 2.+ Remove control wire clamp screw from casing guide (Figure 1)
- LUBR'CATE SLEEVE . -
) . BEFORE 2SSEwBLY CLAMP 1IN o
Lol .- : L ScRew orole ~ .
- . CONTROL WIRE .
. DR . CAS$'G GU DE \ \' . - )
, s ’ . 7@ Z B/
: ; 7
-Nl'*( z T

} t e Eas . \ ‘ ‘ LEv/r ‘
. » - ER
- La e . 0" RING SEAL CLAWP SIDE
' _ FIGURE 1

. g ) SCREW .
] . . . . CLAMP ITHROTTLE
' . . < N .- CABLE ONLY} -
2 T ) ’ . A . ) M .
i . L Iy .
» . Ay _ "
. -
3. Remove casing guide .
e ‘ 4, Remove control “wire ‘
' { . 5. a Remove burrs on control wire and round off the end of the wire
oo [ L Y -
- .. . . _6. - Remove damaged iﬂlon barrel
. S v . L
. . - -’ - . . - .
. . \ « -
1]
ﬁ g 47 . .

Aruitoxt provided by Eic:
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JOB SHEET =2

v - .

[ 4

. i Measure the distance from end of ca\ble to éenter of nylon b.arrel
(Figure 2) .

Install new nylon barrel on the cable the same dnstance as damaged

barrel or as service mapual specnfles
’ A.(A’\-

{NOTE: "Large diameter of hole"in barrel faces cable Brass bar;el . g i
assembly must be staked or.locked in place with locktite.) - . N

B. Replace inner core wire

1. Round off erfd of new wire

.

{NOTE: This will prevent damage "to .inner liner of cable when
wire s inserted.) .

- .

Lubricate the core wire and slide it into the outer. cable
Insert core wire until able to grip opposite end )

“Pull core wire out of outer cable and measure -to service manual

specifications (Figure 3) Stainless Steel

bl Tesrninal Wire
Ca e Brass Bo/rre! L

i llns

! I

Rounded End Inner Brass Barrel/i o
. Ccre Wire _ FIGURE 3 ~—

- LY
install into remote control box
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"o ’ MECHAN#CA‘L REMOTE CONTROL ASSEMBLY ¢
' L - -
UNIT 11 ' , iy
. P} * . -~ - .
JOB SHEET =3-ADJUST SHIFT AND THROTTLE CONTROL CABLES . ' *
" I. Tools and materials . -
A, H;nd tool assortment < -
~ . ‘ » R . R (.‘
«=ad8. Anticorrosion grease - - . ’
’ )
€.  Ruler D .
1. Procedure . - N T .
A. Adust shift control cable ' . E !f
- - l’
1 Place remote control lever handle in forwa(d position and
g ' warm-up iever, completely down
2. Install cable into grommet on engine cowling with barre} inside
cowitng . .
. ’ 5
3. Shift transmission into forward gear )
/ 4, Adjust barrel ‘connector on cable so that hole in barre! aligns with
. hole in clevis, and hole in cable end aligns Wwith peg on shif} cable
end anchor (Figure 1) .
T '
. /
FIGURE™
- P
, Cable Barrel connector|- P ‘
aligned wligned 5 i
. ~ . .
. with peg with clevis pin ’ |
‘ B |
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"JOB SHEET #3 -

‘ Insert clevis pin thru barrel and oppesite side of clevis and turn
. . 90° to lock the pin in place (Figure’ 2)

- .

Barrel connector
locked in place

\
' FIGURE 2
IGHRE 2.
' LLofch sprin msfo"e} CT
g ‘ P g C|eV|s .
. . >
~ . agh » ; . Y ¢' ¥
6 Fasten cable end in place by latching hairpin spring clamp™Figure - ,
. 2)
7. Place regnote control lever handle ¢n neutral, and check that engine
1S tn neutral gear
3 - .o ,
. ' . {NOTE If not in neutral gear, repeat steps 3, 4, and 5.) .
1Y
B , Adjust throttle control cable , ) " -
~ . -~ ;1 X -_—
- . 1 Pifice remote control lever in neutral position and warm-up lever
. . cotnplelely ddwn
. 2 - Install cable mnto grommet on engme cowlih§ w w11h barrel inside
i stn B cowling ‘
’ | A
L 3. Adjust barrel on throttle cable to service manual specifications
. . . (Figure 3) _
- : - . » . .
: - Swivel and link assembly 7 ' Cable end
' ,
' on peg
- A

Barrel in anchor -
socket

L - - 50

-




« JOB SHEET #3

-

\\Snap cable end latch over cable end, and lock barrel in socket ™,
{Figure 4) . .

RJ

<

. 4

LThroHIe cable end installed

==
. _/,Locking pin installed

— 5. Move lever remote control handle to forward pogition and then
back_to neutral position

s

< (NOTE.; Check that. idle stop screw rests hightly against idle stop -
"— when control handle is in nedtral position. |f not, repeat steps

"2, 3, and 4.} .




1.

ldehtify the main parts of the mechanical remote control assembly. __,

©

— 1
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MECHANICAL REMOTE CONTROL ASSEMBLY.
° UNIT 11

. NAME

- TEST

h

o]




/
Z. 7~ Demonstrate the ability to: - 7 P .
’ L -
a. Disassemble and reassemble a, mechanical remote control assemibly,

7

&
. . ’
b  Replace a nylon barrel and an inner core wire. . M

c. Adjust shift and throttle control cables. .

@ -

(NOTE: |If these activities Eave not been accdmplished prior to the test, ésk
your instructor ‘when they should be completed.)

[
. <
'
¥
‘
’
4 ’
.
. . .
-
14
N ) .
.3
- L4
'
. ’ ’
-
“~ ~ -
- »
- ’
.
. .
%
.
. '
¢ .
. - .
* -
.
. - —
~
.
» -
4
. . . ,
’ ’
. g - °
. # ’
¥ .
¢ .
— - r]
' »
. - a
L i ‘
. .
w \
‘ 4 ., ~ . *
‘ ! ; -
. . .
'
: ' .- .
*
. . f .
- - .
! '
R !
. v
. .
.
s )
. \ R
, .
L) 4 Y -
- .
.
-
- v
$ d ~ v L 4
' -
ﬂ. ’ . 5 A
‘- o .:
/ 1 = v
/
\
. -
. -~
A
. .




( d. Face cam . v )
e ’

2.

<

. v
‘ -
MECHANICAL REMOTE CONTROL ASSEMBLY
o UNIT 1]
[ - 3-¢

2

»  ANSWERS TO TEST

. L
J/ Warm-up lever . ’

Remote control housing’

Throttle lever

.?

e. Cem follower - . .
“f. Shift lever .
N g. Control Ievér
h. Remote cqnt?ol housing i .
« 1. Detent spring roller - ‘ Y
, .

i Detent spring

>

Performance. skills evaluated to the satisfaction of the.instructor
. ‘\ & ’ K]
“, ] /
. < :
- .
I #‘ : 5
- v
. -
1 2,
:‘F - ° L]
"N
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o
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?&jter completlon of this upit, the student should be able 10 lde tify the m s of 7

the h\gdréuflc and manual tijt assemblies. The student should also be able to service a

. . mydraulic tlltv‘assembly and disassemble and reassem\ble a manual tilt assembly. This - '

Ser know!edge will, bé evrdenced through demonstcatlon scoring eighty-five percent l
-7 W -—-on the unit test. v . . , e |

; - o - < . . L9 i [ N ‘ : ‘
d o s A L. » R . . . . P i

) Y : B e '~ > . ' vl !

. £ . f . C OBJECTIVES l

- - ., . N s L. K \l : K & \%
.7 * After completlowf thi¢ umt thes §tu0ent shou!,d be able to: : .
( v i

- LAY , ¢ ‘!
) .. TN Match terms assocnated wuth tilt assgmbhes to the carrect dabinitions.

Identify “the parts of the hydraulic

- M s
- s 9 .
- Il Ad ¢ . - . e ‘ @

3
£ ’ 4.’$ "identify the parts of the manual titt assembly. < .
: ‘ K] Y »
5} .

At assembly:’ ,

|
! RS SN »d _:". o B . *i
Depionstrate tbe abmty ter - .,:;‘_/ I i - : |

v

L 4 ‘ Ty !
N * . ‘ ' . ' .
"y o o a: Servuce »the hydrailic t|It asse.mbly . ) L o
. e e ) I i - ;-
- R ~ . b. Disassemble and reassembbe the manual t|It assembly.
= - s e . \ .
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TILT ASSEMBLIES
UNIT 11

.
. * 4 tia

@

SUGGESTED ACTIVATI ES

. e W /\
Instructor:

J. .
AL ovnderstudent with objec,tlve sheet

.

| : -
. B.¢eProvide Student with information and job sheets.
C\, Nlake transparenmg‘/ 1 N
) ’ i .
L_). DISCUSS unit and specific objectives.
b) .,
., DIS'CUS‘S mformat:on sheet.

- -

F. Demanstrate ind discuss ’ proaedures outlmed in the job sheets

s

»

G. Give test .

1" Student

&A. Read:* ebjeeﬁ,ve shegt*

B Study mfor,matlo‘n sheet |

o ‘Complete job sheets* "‘

D Take ftest ’

\

INSTRUCTléNAL MATERI'.S .

t
’ r

‘ @t .ﬁlﬂ'ciUQed in th|s unit . o -

A. Objectlve sheet
B’dermatmn sheet

C. 'Sranspargncy masmrs
4

- ‘ TM 1--Hydraulic Tilt’ Assembly

“

. 2. ™ 2-»Manga| Titt Assembly

<

D Job she

«
Lol A vex providea vy enic:
.

.
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F.o Answefs to test -
o

) . A
References> ., . Lo
. * * N »

"Motors/Outboard Marine Corp., 1973\/ _ .

.

B. Mercury Marine Service - Manual Models 1966 - "1916.

orp.,

Wisconsin. Mercury Marme Outboard/Brunswmk
° . g s ' v

.

© .~ 2. Jab Sheet #2-Disassemble and Reassemble the Manual Tilt

A. Johnson Ourboard Motor, Serwce - Manua/ Waukegan tllinois. Johnson

\

Fapd du Lac,
-1976. -
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Aruitoxt provided by Eic:

* TILT ASSEMBLIES.
o UNIT Y

.

. v 4 P,
°

© INFIORMATION SHEET -

e . .
Terms and definitions ,» ~ T
’. . . ]

’

Trahson--Part” of the boat from which the engine 1s” hung
- - F] . M »

Bleed--Remove® air »froin -a sy’stem oo

B
o~

A ¢ .
Tilt angle-Any ificlwd of the outbodrd away from a®ertical positjon
Limit switch--Limits the tilt angle of ‘the outboard . ) f

L
.

- . .ot . v .o
Thrust rod<Keeps correct engine tiit angle and locks engine 1ilt'dnwn dliring

reverse opergtion - - : oo

Steeringrarm and. pnv%

.

shaft--Pivot point for engire's turning, radius—

G. Tilt tube--Pivot peint fof, engine's tilt angle
g © .

1. Types of tilt assembligs

A Hydraulic

B. Manual SN

L

-~

it1.  Parts of hydrautic it assembly (Transparency -1}
- . /' » )

A Hydraulic pump
. ot e\

B  Solenod’

C  Sw®h pangl, — .« -
" . -
Vent screw

Contro! knaob ~

Harness ,connector

t .

‘bown bleéé port

Up bleed port

Fill screw

<
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& . 1V. Parts ot manual tilt assembly (Transparency 2)
3 - - . . N //"‘\\\ . P \ ’ .
A. °“Steering arm- and pivbt shaft '
’ ' " ‘
: , B. Stern brackets (port a?\d starbgard) |
" : : o '
5 4
R | +¥ sC.  Thrust rod
- . ’ “« * ' ; [ ~
: D. Swive! bracket , - .
. " - . . . . - ' - . LY » ’
. E. Keepers ) e, .
? . Lt - .
. s . S e
: . - d )
LI 1 F Nut > .
- - P ., R .
. ¢ G Shock absorber. - “
4 N .« - ’
. ‘ ' H  Reverse lock components T
7 A . . .
o i | . Btern bfacke¥ platé 7 T
- 7 . . B
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HYDRAULIC PUMP .
[

60

" HARNESS
 CONNECTOR

LIMIT

TINSWITCH

LEADS

T4

UP BLEED PORT
DOWN BLEED PORT7

TOP OF CYLINDER
CYLINDER .-

\\\ X
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N d ‘ : | 2 L c . . ‘.
~-. 'MANUAL TILT ASSEMBLY" . - -
R o _ | . C. ‘ e g .
=~ . STEERING ARM AND . TILT TUBE
_ ' PIVOT SHAFT. K L

P y rTHRUST ROD

/ " STERN'
BRACKET

PORT._

. %
LB .
* STERN BRACKET PLATE _,"ﬁv.“:\KNOB ‘
,-s-/, . ) y

| THRUST \WAS‘HER“
AR .
S e SWIVEL BRACKEf
; - REVK/ERSE Llock =
. STERN BRACKET . <o PONENTS
STAR'BOARD—\ _ .
6®) .
& \ .
/] : i \. 2
- SHOCK .
ABSORBER
~ . e
- \‘
¢ T
: — MOUNT BRACKET ,
e ‘ “
[ ] - -
’ . * N
. ™ 2
. ¥ 61 ‘.
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JOB SHEET #1-SERVICE THE HYDRAULIC TILT ASiEMBLY
) . - N

— J '. }ll
TILT ASSEMBLIES. . ’ '
4 UNIT 11T .

x
- . -

. »
I. 'Tools and rﬁ?‘terial*s o y A o0 .
A. Hand tool assortme'nt’
. M - ' . . ‘ .
B. Hydraulic fluid . . -
- o . !
-~ C. Ot pan . -
- - ..
D. Appropriate service manual ’ .
1. Procedure ~ ' , - S, e , .
. . ', - 8
A. _Check hydraulic system fiuid level -
o~ L »
(NOTE “This needs to be done periodically.) oo
1 Tit outboard to’“up position ‘ .
v ' 2. Remove "fill" plugs (Figure 1) L e -
. " A )
o
. . . /..-\‘)
- ™~ . *
LS
]
: . . . . ’ .
a 3. - Fill to bottom of thread with type of fluid specified in service
manual oL '
4 -(NOTE: if specified typeﬂis not available, use a high quahlity SAE
20-20w specification MS automotive oil. Do not oderfill)

e

“
b
B3
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Replgce "fill" plug and return outboard 1o normal -operating
position . '

B. “Bleed hydraulic system

1.

Bleed "down" side of h)

a.

b..

C.

‘ K )

[

_Remove "down"

(Figure 2)

bleedfscrew and O ring at top of cylinder .

——

Press the "in" button on the switch panel for a few seconds,

release, and wait for approximately one minute (Figure 3)

Repeat pumping procedure untl fluid, which flows fram

.
.

bleed port, 1s free of air bubbles

~

‘




N

o~

C.

. o , -
“\-7'/ o . . ~‘ - ,0‘61

s

B 4 ’. /,‘
) T JOBSHEET #1 T\ \

v
d. - Replace bleed screw and. O ring seal and tighten securely
N .
e. Repeat bleeding procedure with opposite cylinder
. { {NOTE: This may not be necessary because not aII mode&s
: * have two cyllnders) Co-
[ ]
® . - . 4 ‘ 14
2. Bleed "up" 'sidg of hydraulic systetn, .
i ' T ’ - N
4. Loosen hos\- grommets from' r'»nle#t cover and remiove
hydraulic hft\gylinder from its mourlts ° ) ’
. - o * &
b. Place cylinder in a horrzonta1 positiorr with hose ports facing., =
- - up (Figure 4) . Bleed Screw Removed -
P
/
, *
» - .
FlGURE 4 \\\\ \ D \
C. Remove 'up" bieed screw and O ring seaI _from no. 1 port
(Figure 4) i _
d. “Presssup/out button on the switch panel for,a’few seconds, '
_ . release, and wait, for approxrmately one” minyte
e. Repeat pumpnng procedure until fluid, which flows from
bleed port, is- free of air bubbles ~
't Replace bleed screw and ‘O ring seal and tighten securely
\ L 4

g. Mstall cylmder and hose gromme'ts :
h.. Repeat bleeding procedure with opposrte cyhnder -
»

L T

{NOTE' Not aH models have two cylmders) e
Fill pump with™ hydraulic ﬂurd to appropnate level as specified in service
manual

>

’

I | [ TR [ Y .
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UNIT 1l

.

_ JOB SHEET =2 -DISAS MBLE. AND REASSEMBLE THE-MANUAL TILT ASSEMBLY -

= . »
- - A\ J
' .

I. Tools and matenals

’ . - o
A.  Hand-too! assertment - T a
’ B 1.2" socket set and ratchet,
L d . ——
- Ty
C. Truarc plers 5 e, P

-
2’

D Parts tray

. —
<> . E  Aniicorrosion grease
F Appropriate service manual ) ) o R
. - ) R
11 Procedure : . -
‘A. Remove exhaust housing - . ‘ -

B Remove nut froi bottem of pivot shaft (Figures 1 and 2)

a

(NOTE- Some emgines will have* Truarc rings holdeng pivot shaft.)

7~
, £ Lower bracket
- Truu.rc ring removed with - FIGURE 2. . .
' pliers - . . ' .
‘ - v . L
. FIGURE 1




C.

_ FIGURE 3 .
D: Drive out upper and lower seals . , .
E. ‘Remove bronze bushing ‘in swivel bracket . . i
-F. Remove thrust rod thrust spring, and retainer ‘%
\' ‘ .
G. Rempve screw and plate holdlng port and starboard stern,‘brackets together to
H. Remove tilt tube bolt, nut, and washer from stern brackets
— ] .
I.  Remove shock #bsorbers v -
J.  Clean parts ' B . .
K. Inspect parts for damage " ! - ' , .
L. Fiea;qsemble reversina ‘steps A through - ’ _ , -

Remove: pivot shaft, split kegpers, and thrust washer (Figure 3)

.
. . . .
' '
R .
. , 4

(NOTE: Some pivot shafts and bracket splines have to be heated before
the mount brgcket can be removed from the pivot shaft.)

Swivel Bracket o )\\ C

Thrust Washer

‘Sphnés

ﬁ\ \\\\\ )
NS

‘\«,
|

\\ \\ \\\\\ N lower Bracket
\ R\ kg

(NOTE: During [eassembly coat spline with anticorrosion grease and torque

pivot shaft nut to servnce r:*'lua| specnflcatnons)
r ‘ )

.
- .

-

¢
|

-

S h g
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. ‘ . TILT ASSEMBLIES _
' ‘ UNIT B . e )
. | NAME, .
TEST R ’
- 1. < Match the ’te.rms on the_right to the correct definitions. ’ v, )
- , _©__a. Any incline of the outboard away from 1 Transon - -
a vertical position ) .
R . v .2, Bieed
: . .b. Remove ar from a systemi oL
“ : ) < e . R 3 . Tilt angle
- _____c. Limits the tilt angle of "the outboard  ~
. . . . L ‘ 4 “Limit switch
d. Pat of the boat from which the engine
', e’ ) 1s* hung . 5. Thrust rod
. - . R ’ ’ .
..____e. Pivot point for engine's tilt angle 6 Steering arnf” and
- - , pivot shatt
7 S _f. Pivot point for engine'ssturning radius - = :
- . , ' 7. " Tt tybe
- o ______J Keeps correct enging tiit angle and focks ' K ’
. : engingtilt down during raverse operation . ’
- _ [/ . - ;
. 2. Name two types of tilt assemblies. » ’
. LA o~ )
{/5: ':%T.a-‘/ - a
' — - - )
. . ' b. ! ‘ .
a h —
- N \] . -
ﬂ' » . . L.
/ - /f_-\ . ’ :
L - ’.
;o ' .
m - : | |
. R - d.l
v . »’ M ~ .
” , i
:'%,é ‘(’w"‘ * . o ' ,

» Y ‘0
“ ’ ’

o ) L o * . . p B '
+ERIC : Vemp T
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. 3. | ldentify

1
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‘De‘monﬁrate ,«th@ ability to;

a. -Service the hydraulle t!lt assembw coe .
“\'. - IS v
- 8 - ) Mﬂgle and :eassemble the manual tilt assembly, - .
4 . ‘ .
' ' ' ' (NOTE tf' these activities have not been accomphshed pnor to the test, ask s
. . your instructor when they should be completed.) - . O VL

- +
. , R
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Ve - UNIT 1, ‘ <

oo . .
. ! . v ’ . A
- g r WERS TO TEST . -
* ‘ ) . ® A
: . ; ‘ ¥
@‘ &y a. 3 e. 7 * ’

: N ¢ v g § 4 :. K
™ > - ! 3
« . *
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® After completion of this unit, the student should be able to: “* - B .
, - : , + . . - v
. % N Match terms associated with the exhaust housing to thé correct definitions. .
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' o A. Wet s&eeve—-Area betWeen the inner. adad outer exhaust housmg which is full
. ‘ - of water at aH tirhes ‘ /
. . - - . .,...wn,_. -’ B ’ :
J : :‘ “B.. . Powerhead--Engine and all its component parts - ..
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Lt . ‘ - TOUNIT IV % . .
. . . ] -
R i JOB SHEET =1-REMOVE, INSPECT, AND REPLACE AN EXHAUST HOUSING
. - $ . . qﬁ *‘1 ’
. / ® Tools and materiaf ' - © .
- .. " A, Hand .tap! assortment
. ’ L4 .
.' ’ . . . » - ~
B. Appropriate service manual o e O i
- A C! Hoist
. . : - ) ]
' = : .D. Surface gauge and scriber . . .
' N . t - Powerhead stand
! - - ' . N s £ ! - ’ —_—
] ' . - B Lift nng .
F - . .t . - ‘ . ’ r N e
© . If Procedure | / '
- ¢ ‘ T . A Remove gearcasi ‘ . . 32;,% ) -
' 8 = ‘ \ s «;2‘;* .
R e B Remove ‘powerhead * Cot . \
. . 'A _ » v b .
. ’ . 1. Remove screys from af‘ exhaust cover and remove the cover
N . ~ 2. Place* shiftsarm in néutral position ' .
. ¢ oL A ‘ ) ' . , . o .
9 N 3 Disconnect battery cables from .baftefry , .
. \ ’ ‘ ) v ) " . *
' : . -\ 4 Remove engine cquer - s , g
. - . 5 Remoy® Tlocknuts from top and bottom cowl support shock .
. oo S Jmounts . .
‘ . P . , ° T i ¢ .‘ 5 ¥ —
iy P . P 6’ _Remové fuel lines from, fuel pump .
." I 5' -, R . . L . g , . ,
. ' ' 7 Remove water hose ,from exbhaust plate . . ’
. e , ' N
N\~ . L ! ~4 N e ] . .
‘ .\ .o 8 Discgnnect all electrical ;connectiops including ignition, starker \
e .o * solenoid, safgtycswnch, temperature switch, choke solenoid, and.
~ T T stater lead. U . N
R . "’ .. . ) . . . . . i . v N -
. b S , (NOTE Disconnec# electric shift control cables on electric shift .
’ T . . N : .
, s c .
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FIGURE 1

10.
"

12.

13.

14.

15.

\ /‘ .
3 - , ‘ N ( } »Q ‘ ’ ’ ’ N
v oA 2 ! . ’ Cot . I . e . ',
. . : N ) : N, . - °
’ *- .
! JOB SHEET #1 . N 6

Remove powerhead exhaust housing nuts (Figure:1) -
. .

o ;\H, i AR ‘ml I3 T,

Powerhead exhaust
. housing nuts

/\ -
Remove sta-straps " 5.
Remove lead wires from spark -plubs and lead wire retainers ‘ .
Remow center cowl support - S o

(NOTE. Some nrodels do ngt have center cow! support.)
Remove-plastic protector from flywheel nut and install lifting ring

{NOTE: This step 1s not necessary on all models because some
engine$ already have lifting rings.)

L 4 ’
-Remove frear cow| support shock mount nuts and rear; 'E:owl
support--bracket

P

Remove shift 1Mk attaching nut
' ' |
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., JOB SHEET #1 .

-
¢ -

) . a 16, Lift powerhead and place on powerhead stand (Figure 2)
% . : ) - s D
1 L4 ’ :;-e-__._.~
- ) -
®
' ’ LI . . ’

o

“

? ; ' .

. ’ . ./
, « . C. Remove exhaust housing |\ - /,
i

1. Remove™ cross pin which holds reverse lock lever in exhaust '
\ housing -

- . \ - -\

\ (NOTE. A cross pin 1s not used on all models.)
- 2. . Remove lower mount covers (Figure 3) '

'

(CAUTION Some covers are spring-loéded.)

FIGURE 3
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6.

7.

— %

f JOB SHEET #1
Remove inuts from lower mountmg bolts (Flgure 4)

|
i

Remove exhaust housing by pulling from- upper and lower. yokes
{Figure 5)_:_.‘ - . . n

- Clean all parts_with cleaning solvent agd dry

Inspect parts for damage

. _ N
3
V.
\
\
\\
d \\ ,

r




? " JOB SHEET #1  ~ ‘

D, Insf)ect exhaus} housing

* rer g}

1. Check exhaust housing for cracks and niclés

ol . t

{(NOTE: Do not atterﬁpt to weld cracks o# nicks.)

2. Check parallelism. of exhaust housing (Figu’{e 6)

(NOTE: If exhaust housing is bent, replace the housing, do not

attempt to stralghten) . .

-
’

- "
»

3. Check water tubes for ob.struetlons or kinks

(NOTE- R‘eplace these tubes as needed ) =

; 4 . *
® E. Reassemble and replace by reversing procedures\A throug’h“ﬂ“‘“’
, N " ‘
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#é - 2Ee o A SES ‘NAME - L .
.- = - - - ° . : - T
., Yoy T TEST ' ’ .
Y i ’ ' . ‘ . .
NP W . . - L8 >
5 4 - ‘:; . .. * . !
¢ 1..  Match the terms on the right to the correct definitions. ~ ’ . / -
) S . . e ] . ;
- = » . ) - e
, . . _a. ‘Outlet above the water line 1. . Wet sleeve v
. b. Reduces the gshock between the » Powerhead SRR
. Bowerhead and the exhaust housing . - .
. : : . © - & 3. Shock mount ot
B 4
, c.- Engine and all its comporent parts - :
- — e ). —-—
’ ~ b . . ~ 4, . Exhaust
. - d. Area betweén the inner and .outer relief /- .
- "~ exhdust housing which is full of water  * 7. b . '
at-all times . . ‘o .
e : [ : L]
x - - -~ * - T ) ) . ' .
2. identify the parts of tha-exhaust housing. o ' .- .- :
. . . I} : g LT -
a s S .
5 ' e - . . .
‘ - " - N P + L - i
1 v '2 "-_ ’1 - - . i 4 2@ 1 . . . .
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List the, functions of the wet sleeve, exhaust re&f and exhaust housing
!

a - Wet ,sleeve

Exhaust relief-- -

L v
. .

Exhaust- housmg_.

v -
N .

Demonstraté the ability to remeve, inspect, and replace an exhaust housmg

(NOTE 1If this activity has not beem actomplisted prlor to the test, ask your
instructor when it should be completed.)
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* Quter exhaust. housing
) . A .
Inner, exhaust housitig - .

Seal , * B S ‘ R
. I -
Aff exhadst cower '
‘- ‘ . .

*
¢
-
N
v -
-
.
-
N
-
*
)
, »
.

A
-
N .
-
. N
- ~
o
. »

‘Rubber mount cover

Lo 'gf-_ N :- } - Do : o
L. . d f.. Rubber n;'ount:’: . . ) L RS S

. . - . '!t ’ ' ..&- :D ¢ " 4 CEN
3 . g.. Clamp _ NS C o . - : o

Mount cover e

’ . - .
- . .-r.’b\/atertube SO R . - . ’
. ¢ ‘ '3 .2 cWetstgeve . . - . o -k
N , B i - . . . 4 A . o , e q R e —: L
o s £ 1) Acts as an exhaust sildhcer( 1 e D b4 S
¢ ‘ ‘ . Nt - ¥
- - S 2) —'Coolé/.outer exhdust h‘ous’mg A L v oo
cooe ' T, . ' - . ~".' i g I

3 &%M

o h«-‘ ' W f
Exhaust reflief--RMBeves exhaust back pre g for éasy startmg ; i

e T '~': . " 3) Cools lower shock mount B 1 @
. - ot .. Re PN PO .

. B . -
.

. - - ¢ ™ Exhaust housmg Acts as an extgznsYOn 50 the gearcase witl reach the water
. » - v e .
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. ot After completnqn af this unit, the stydent should bg able to match térms associated with + ,
propeller and trim tabs and_identify the parts. The, student shoulslialso be-able to name. . « -
) » the common’ types of propellers list the Iglnds of materlals of which they are made lists . «
; Lo theggurposes qf a*trim tab, -and demonstfate the ability to remove, “ingpect, and install ©= .
’ . peller and a trim tab. This knowledge will -be,evidenced through demonstration and v
v N by scoring eighty-five percent on the unit test. v
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- After completion of thlS unit, the student shcruld be able to: *
s Co- c Match terms associated’ W|th propeller and trim tabs to ,the correct
N . ' .
. oy M - - wdefinitions. . , . )
. ) 2. [dentify thefp'artS’ of the- propeller and the trim:tab. o
. - - - - .
> - . # ' <
. 3., Name the two common types of propellers. § . (
4 ° — R N ' , 2 ’ o ' = .o
*e ‘ . .4 - List tHe four kinds of! materials used to maké propellgrs. : .
. £ 5. . List the purposes of the ‘trm tab.- S ° T s
' . foiid N ' .
. . r : A ¢ 2 \
) 4 . 6 ' Demonstrate the abili ; L - ] )
Con \ } - ' ot
y . a * Remove, mspect and mstall a propeﬁr . ¥ v,
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¢ , ® SUGGESTED ACTIVITIES - . )
/’. . “ >
+ 1 nstructor ‘[, r . A
. 5 . . . .
- A Provide studet with objective sheet L N
. - [ ;- Pl ™ - . i R 1 . -
2. s " s i - ’ R - .
B Prowifle stident with information and Jéb sheets.
R ) R x
N B * 5 .
=, C Make, transparencies , =
T ) ,
Q Discuss .unit and specific objectives
“E, Discuss information sheet )
. F Demonstrate and discuss the procedures oﬁtlm‘ed in the JObuS'hFietS
° . E 4
. . 4
"G +Give test . ’ S
P - !' '
It Student . . s
- s PR — — * . — — e - - e - ‘ # SN o e e o -
" A-  Read objectiue sheet. ‘
. " B Study information sheet. - ~ 6
; » . . ; . ) (’- v
®C Complete jdb sheets
[j. ,Co'mplete .actlvmes assigned _by - instructor. ‘
e ‘ ? - ‘w - .
« . ¢ © . L .
. E Take oy o 4 ot
v "V , . é
I. l" i N
oo s =-» INBTRUCTIONAL- MATERYALS ..
- ) . / T '( [ ’ ‘ U e 'l
' e . N
; ' Included in this ypit ' 5 oL,
- - . '.; s
. I - . . P4
. . A Objective sheet ' W T S
. g . "— ' j . ' i : M AR
. ', B Information Qxeet - ) o N
~ . -, <, »™ N .
<+ C  Transparerey masters )
’ ' [ '
Y - 1. "TM 1-Pitch and Propeller Diameter
] . l".e . ) o N "' LN d’ N
. 2, "M -2 'Parts of the Propeller dnd the Trim Tab
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PROPELLER- AND TRIM TABS
S CUNIT Y
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INFORMATJON SHEET *-
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€ ¢

B ' o [ .
| ﬁerms and definitons (Transpareacy 1) . | . ,
' ) ‘ . \ (u B} . . A " . . -‘ ,
©t 47 - A Propeller-Deyice havmf blades forpfopelimg’a ‘craft through jhe,watér '
. S ° ) . b
L}
' B Pitch--Qustance 4raveled in one revojution . Y

P » - K . ..

3

.
.

~

€ Propeller diameter

J : “blades L

A .

D R.P M" Revolution per minute . S

Q
[l . ’

¢ - i . -
-Width of the gircle defined by the tips of the rotating .
. { .

Torgue Twisting or rotarv‘effect»produced by a prooeHér . .
o - T ‘

F Starboard--Right side of a boat looking forward from the 'drlver"‘s,seat

. LF " . .
© G Port--Left side of 'a//boawm{limg forward “from the driver's seat

N -

\ .

Il Parts of the propeller and ‘the trim tab (Transparency 2) -

e e

A, Cottergpin* -

Propeller nut

.

D ; Propeller, _.

~, E ,Propeller hub.

2

'F. Thrust Bljshlng

G  Trim tah

-
.

Common types of propellers

A . Two "Hatiz-

) ~

B Three blade ..

(NOTE~\F0.r ‘pecial appijcatfon, four bigle and five
lto gain breates thruct ) o Co b
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IV Kinds of materials useti to make propellers
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-+ A _Cast bronze

LY s +
»

N S

.. INOTE. Plastic 1s used ~mosjly7 on small, outboards ) -

© . L3 Pey
D  Stainless steel,

V  Purposes of,the trim fab.
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* PROPELLER AND TRIM TABS g .
. UNIT V CoovL L

(JOB SHEET =1,.REMOVE, INSPECT, AND INSTALL A PRQPELLFR

. ) , ’
. . .

st e
L)
‘

¢ 1. Tools a’ndg mate,fals_

“A._ Hand ool assortment X ' - LT \
. . s - [ - \ ) \‘
B. Parts tray . ) . J i ’
\ N ) .
, ‘ .
. C  Anticcrroston grease i -
B. Appropr‘éte service manual .' o .-
‘1 Procedure . - v
. . ’, : - Y

A Put shift lever in n-e'utrai and disconnect spark plug leads from spark plugs.

) B. Remove cotter ptn and prapeller nut _ - ‘
{(NOTE- Somwméé!tvrrvﬁﬁ—‘-bﬁefd- by.a shear pinj ' : .
Y . . Lo " .
be. “‘Remove oro;;eHer spacer and pr*eller , 4 ) )
" D. Remove thrL_JSI:‘fbuSh-;ﬂg- o S _ ' _ - .

1 L)

‘ . (NOTEf Be sure to check the position of the.thrust bushing at this time.}

o ; , . o . . y B
E lnspf.;tt-propeljer for rucks, hroken bladgs, and Cracks; / | ,
) o . -' : R ) ' v - ' ' .
(NOTE: Do not attempt to weld” a cracked or broKen propellgr ) . .
. < I ., . . i ' .
* } ° A . . R B & T E ‘ .
== ¥ Remove ., minpr-migks with a file. - : ‘ _ . ’
i‘ - “ . L . “’“"_{*"“&ms—. . ¢

, . . oA . .
. N ‘

L . INOTE. The aft sidé of jre-propetterteHeemehile the'other side is rounded.) .
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iﬁil 100 R . ¢ 4\‘ ,-' < ’c\‘ . .
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ra ; . . - . . } - \\\
"o o 4 ‘\JOB SHEET #1 . -
. ’
., ’ .. re Lo . N
. . G Check rubber slip clutch using a torque wrench’ and compare v‘\'/ith service,
., , ’ menua! for torque specification (Figure 1) :
i . R N % ; »e N - » .
Lt : : T ' ' !
STy . . “(NOTE Some propellers will not have a rubber ship clutch:)
. i , - . )
- . b - .
’ *~ *
R
SO * '
\ e
.8 ' -
‘0
<9
: -, r . ' . Torgumg.fnxxture ’
‘ . - : ‘ O C * .
H Lightly coat propeller shaft with anticorrosion grease '
— ’ ! ’
) ! Instalt propelﬂiekr reversing steps A through E o : T
. & . » ‘
= . . f . 2 -
: (NO"E Check the correct position of the thrust bushing.) . N
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. , - PROPELLER AND TRIM TABS -,
_ ’ UN‘T V » ‘v
- f JOB SHEET =2 -REMOVE, INSPECT, INSTALL, AND ‘ADJUST A TRIM TAB ,
o . " : \ ‘ ' a
} : <. 1 Tool§ Hand taol assortment )
, - . . y . *
t/* y ‘é Il Procedure . e, ’ S S : ‘ ‘;L, *
- < L Bet - o~ - - - RPN .- g . —-— L. 3 ~ - .
, — A Mark trailing edge location on cavitation plate and remove plug which is.
. located directly above trim tab (Figure 1) -
Trim yetainer L
screw cap |, . . ! . i
‘ Plug— . .
’ Trailing edge— — .
Z‘ -
- o - “
- .I ‘ ‘
_ ! . e
o |
H . 14
, e <L & \ g
‘ FIGURE 1 )
f " ‘:. - i * B ’ ’ !
b B Remove cap and loosen screw which ho@i_ﬁ?{% 4ab through hole in drive K
i o v ,, hougng (Figure 2) - . RIPERE P S
1 oo AT U AN ot o - et
e N , INOTE Same trinf tab ¢4l “scr “ErE g3ieg on e .bortom.)
\ - . . EARalRY 2 )
B ¢ ’ A R . !
o ’ . 14 3 + . ‘. -
\ ‘ ) 'I
S . : e L f
. » _—Cap screw-
1, . .
. - »
'r\ - » - .
- ‘ o
y -l.’
- 4 v et
4 'l " ‘ . L2 ‘ ‘ . b *
v, N e+ g . i e i e il e e Ko, i AT
. . . : " FIGURE™ 2" a
‘ - . e LT
. . ‘ - .I, . ’ _ ) \
L™ . ! 1 —— . 93 - ‘ .
o p '
. - ’ ) - B .
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. JOB SHEET = ' .
—_ " Al " i ° ) . ’ : a ’ -~
; _ "C. Clean reces$ area to assure metal-to-metal comfact betwéen-drive and t¥h e
» ) * - tab - ‘_é'c ’. , - . R P
- N . N . ‘ 8 g ¢ . .
‘ . ’ (NOTE “Do’ not paint or place protective-coating onfthe trim tab or_its . .
Y ~ corrosion tnyhlblt § value wili be lost.), -* .- N
. coo "[ S A T
s e - *C D - Replace, the tyrh tab if<ir 15‘ an anodie %ab 4n-an advanceé stage—of -~ -
deterioration A . N .
. . ¢ ) . , - .
\ - . v [ . .
I E Ifstall trim tab and secure In' ppsition ’ ' .-
. « « - -

« . k. Operate boat to desired throttle setting and turn steering’ wheel to left and
) \ . rngm noting n* which direction wheel turns more easily’ .
. . s ' , .

{(NOTE- If boat performs satisfactorily, gad but do ndt proceed on the, -

. following steps ) ’ i
- . ., L A
. ‘ (CAUTION “Put ignition in "off" position &nd remove kews.) -
E4 v . M - ‘ - . -
] 4 ' 7 - ” ) 4 ‘ N “ ‘ v ’
G Loosen trim. tab cap screw - . N ‘
' ' - » - » h L
) ’ HO steering wheéel turns more easily to left posmon trailing edge on trim ° .
. . tab to left (Flgure 3 . . M - Ll
. © . , (NOTE Make aagjustments in s‘malf increments ) ' - ' . /
z ' . )
’ ‘. . STARBOARD . _—
_IRIGHT!, . '
N H
\I L4 . ¢
) - 4 ! 7
. , Y s }
3 ) N \ !
N ) )
- e~ [P
- . T (REAR) - . € 2t
| L . -
- - FIGURE 3 (LEFT) ’ N
Y - 4
. T " ’ S .
. , I I'f steering whael turns more easily to right, position trailing edge on trim
v P tab to right (figure 3) _ -
o - . 1 . N 0
- ] - . o
. Tighten eap screw
. . - P o
et s K. Operate boat ta check your setting and readjust trim tab, if necessary ’

.
. . . . N
E lC N * ’ ! ’
A
T - . '

. . ~
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) - 77 > TEST , Y »
. : I . | - ) . . : / : . ® . [ § * T
) ,f ’ s ; = } . e R , :;’ ! .
t + Match the terms on the right to the correttidefinftions. <~ - v
. J ,': . T, T v
< L Ao a Width of the circle“défined by the {ipi" S Piekf CToov b
oz e -t T pfthe- rotating biddes e N
N R - E - 2 Propeller 8
b, Left'side of a boat logking forward frbm [ © diameter . _ »
Co * the driver's seat ’ BEFRN - \- : .
- ' - 3. Propelier™ ” .
¢ Twisting or rotary effect produced by a A T .
T propeller . ) ' . 4,  RP.M. . s
. ) . - *
. " - L] -
‘ . . d. Revolution per minute \ '5. . Torque o .. S
‘ ‘ ey Device having blades for ‘propelling a* 6 - Starboard L .t
: T« " craft through the water < N : S
‘ 7.‘ Port . s
. f. Right side of a boat looking forward . . . ; , ’
: ‘ T from the driver's seat N . T ol T
‘ ___ g Dustance -traveled 1@ one revolution, o ‘ .
e ' 2. Identify the parts of the propeller and the trim tab: -
, P ,
; A

ERIC

Aruiext provided oy eric [RSYISS
i )
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L ". ) * . ‘' . ) ) N ” 3 ’
- e . *a . . R ‘ . -
! ¢ ~ - ‘
o £ -3. ° Nare the two common types of propellers. g
{] ’( - - .\ -
r ' ! N .Q
SN 4 14 . * ot
r \ +i. . . . .
2 . .7 .b e L e '
O A ot A oo .
- Vs - - Ao
¢ f v, 4. alst the four.kinds of materials ysed tg makeapropellers:
! 5 . - N ’ - - N
AL UL : - S
P | K § L4 - ' i < MR . v . N
e e Pl e e - - - - ) -t - e -
e u S ’
T - - b\ - F . . .
1 § ) . \ .. . . . .T s
F: - - a ‘ c (\/ ’ ¢
< oo | N ‘2‘. ' s . , L 3
S - o , PR
+ 5 ° “List the purposes of the' trim tab. .
. .. . ’ .
- - ) (4 . a. . . @ . s ~.
v “m - . > '. ) .
‘ ~ . b . . .
ve - g f ) ) »”
.. . 6 ISemo.gstrate the ability to- .
% < a. Remove, inspeot, and install a propeller® - ¢
LAY B ¥ . v « .
RN v ¢ ’ . -
. , . b. Remove, inspect-install, and adjust’a trim tab. *+ .- -~
- - . - 1,
. ) - 5 v N f , {,
3 “

" L (NOTE

: ) . - . [
. your instructof en they should bé,c!!plejted.) c t
{ o F oL 2 ’ : v S ‘ ' : ..
- L - € - o 2 &
.. . < 7. FOR
- ¥
7 , . : -
» ~ - 3 1 1 4 hd
: - - 2 - PR S A ‘ . o]
. R £3% e h s
=z . . . i .
" .
+ . hd +
- - o oa . - if NP A
Fooow e v e vy e e “’( N
. . . - ®
. » e 4
. . . / » * *
“ . - - h .
- 0 . v ) ’ ’ L v i
- i 4 . . ‘
.. . %
& .é - o = . ‘ * ‘- Y
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K] — . ¥ * N ‘% e
' ‘ | 3 o . . ' .
T . *
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. . - . o . .-
) . ‘ - . . 5, .
. . . , , - -
rl A iv s \ L :1 * . ‘- ‘?. ‘
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Lo S Ty - A
LY, -3 ae .
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- T [ N L
x 2 = T e e : ’ - i ’
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96 v
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. . v .t
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s Q S . AP N - - . .
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1f these activities have not he
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¢ . ’ . 4 v . A -
o 1. 8. 2 e .3 . e
) .
b7 . i 6 © .
' . , ‘ ,’a
'ore W B g 1 .
. ' e By
. d 4 “ N j ’ ' :::A
2. a. Cotterspin . o ! -
) b.  Spacer : ] . -
‘ * “c.  Propeller nut ) < =
.o oa . N . -
d. Propelier’ hub " B o
7 -
e. - Propeller ' X ) =
pel . ‘ : ¥ ‘ . .
) . f. Thrust bushing " : . B
g - Trimtb o ,\
. .- ) \ Ce .
3. _a. Two blade
. - R
. b Three blade i T . ‘e
' a. Cast"bronze" : . P =
b. Cast aluminum alloy : i
o pesic :
c ?stuc Y- .
d. +“Stainiéss steel, Teflon: cover (SST)
a. . Overcomes the torque of the engine ' , bl
b Helps to achieve better steering results -

Performance skills evaluated to the satisfaction of the instructor
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COQLING™SYSTEM

: S N UNIT VI o f

o /" UNIT OBJECTHVE S »
A ] b . - '
, v . N
. " After completion of this unit, the student should be able to identify the parts of the
cooling system, discuss the: operation of the cooling system, .and remove, inspect, and
- ) “ ipstall "a water pump and a thermostat. This knowledge will be eviderced through .
1‘ ~ ~, ' demonstration and by scdring eighty- flve percent en tM® unit stest.
’ L Y
i . . ) . \ »
%.' . ) . ‘ & A g v . o
e . N 4 . SPECIFIC* OBJECTIVES . -~
l Lo ’ , - ' _ o -
After completion of “this unit, the student should be able to: . i
) . \ N . .'.' N . .
T . 1. Match terms associated with cboling systems to the correct definiti?& ‘
2. Ideﬁtify the parts of the cooling system. SN o
‘ f~ “ .. . . ) . b,
. ¥ 3. . ldentify the parts of the water pump. J Co . . ;
. ) : \
g - - 4, Distinguish between impeller positions. ' Lot .
’ o ) » . < . . .
. . 5. Discuss the operation of a }nermostat. . .
' ’ 2 -
. 6. Discuss the operation of the cooling sy}em ' !
N ’ 7. Demonstrate the ability to: ) )
: a. *Remove, inspect, and inst,a‘m a water pump. .
, ‘ . .o , 4 - ) - .
; b." Rémove, inspect, and install a thermoggat. .



. ' ‘ s .+ COOLING SYSTEM . .
‘ o I - © o UNIT VI S
. . t' ) . . ' F\

3 : N ’ ¢ \4 (ik‘ f

oo c * SUGGESTED ACTIVITIES RN
g . N . . v ] T s A S

\.' Instfuctor S ’ o ' i

.

» A, Provide student with objective, sheet.

‘B Provide studegt with information and job sheets.

wr
<

" C. Make transparencies.

. 4 [
.

©

- Discuss unit and specific oBjectives.

"E. Discuss information sheet.

. F. Demonstrate and discuss the procedures outhned in ‘the job sheets.
"

s .

, G. Ghe test ' . : s
1. %nt' : ' .
. , € '
A. Read objective shéet. - .*
b »
i B., Study information sheet. . : ’

C. Conmiplete job sheets.

.

D.  Complete activities assigned by instructor.

E. Take test. . -
- . —_— ’
! , . . L 8
. . . . INSTRUCTIONAL MATERIALS -* ’
: -
. I. Included in this unit: o .
A. Objective sheet 7 . '
-~ ‘?_ .

B Information sheet

L] * . .

C. Transpare ncyl masters

1.°  TM 1-Parts of the Cooling System

2. TM 2-Parts of the Water Pump . .
3. m <3--Water."Pump impe{ler Positions, —
C 3 .\ . (4 .
N ) o * ' ‘ ' # ,n Y
4 i’ -
: .99 L
‘ L4




‘4, T!\Z\'!l--Operation of Thermostat: . o, . .

. ‘ 5. . TM 5-Operation of Cooling System’ : , -

, M e

-D. Job sheets J‘» . . : . .

q
- .

; . ., é« R D ‘Job Sheet #1--Remove, Inspect, and Install a Water Pump ‘
- N . . . - . . . .
- i#;' ¢ N 3 - . . »
LY o2 Job Sheet #2--Remove, Inspect, and .Install a Thermostat
P

. R34

" ’
N . a . . N

) - E. Test . ’ ’
%. ) F.* Answers to/ test’k - . "
) + |J. References : ' ' , ' \
L. A .{ohn§on Outhoard Motor Service Manual., Waukegan, lllinois: Johnson ' ' .o
Motors/Outboard -Marine Corp., 1973 e . - N T
£ . ’ ‘ 1 v e . .
\ B. Outhoard "Motor Service - Manua/ Kansas City Missouri. Abos Marine : .o
o . . publlcatsons Diviston/Intertec Publlshlng Eorp., 1973. : “
~ _ « & . . » ) v r \
~ C. Mercury Marine Service. Manual. Models -1966 * 1976. Fand du kac, -
. o Wisconsin: Mercury Marine Qutboard/Brunswick Corp., 1976. .

o' ” .
. . . . . . A3
- %

D. Milier,- Conrad. Small Boat Engine. New Yaork:.Sheridan House, 1970.
o - . 5 " . ‘ .




A. Pwater purp--Fump_located at top of gearcas® and operated directly by drive

. Partsaof the cgoling system (Tramsparency T ’ '

A

. " : 4
A,  Pury housing oo

s, » ' T - o : -
- .. COOLING SYSTEM .
) UNIT, Vi 7 ‘
’ . - . ¢ " 4
" INFORMATION SHEET N
o © . b)) * . 4
‘ . ., a . N ' . _} -7 -. m <
Terms and defxnltvgns ) Lo .

¥

shaft using*centrifugal or displacement pumping acuon . . .

¥ N »

- -
Pump housing--Coritains” thé component parts of the watér pump-

. -

Centrifugal pumping, action--High speed impeller action which centrifugally
forces watgr into the water jscket - . ,
I N .

. .
.

Thermostat--Automatic device for regulating ‘temperature which tpéns or
close$ ‘the valve controliing the flow" of cooling water in the engne

\ ) : : b .
Displacément pumpins acion -Low speea impeller action which displaces
water by each rotation of impeller ’ . ' ‘

[ 4
Water tube- Tubhe that transfers the water from the water pomp to the cnaine
water - jackets ’
\

’ v

. . .
Water jacket- Quter casing around the eagine cylinders that forms & sisace
nermitting the circulation of water for cooling.purposes

’

-

-, !
Water jacket -

Pressure contre. valve <

R N

Thermostat
Water Onitiet

Water by pass tybe

A

;-)‘Jmp R (23

L '
of the water pump {Tiransoarency 2) .
-

.

V4

v [

L dnsert roe -

. . '
+ - . *

in*;;eii"r-: .o ! . ’
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V.

— INFORMATION SHEET L . |
. # — . |

N - . . . ‘

D. impeller drive -pin ' o= 7 o
] . ‘ . . < : . ~ )
E. Gaskets - .

- . R * [ YR

rl
<
|

F. _Face plate ! . — -
- - \. . “e . o . - ’ ’ -
impeller D%ﬁv& (Transparency, 3) N . ) Co .
. st N
tomsgee tmpeller wor s as a dusplacemem pump ) ) _ e
B. ngh speed-,-lmpeHer works as a centrifugal pump ) ) .-
N s ) [ . ‘ ,
R . . ' ¢ ' .
Qperation of the thErmostat {Transparency 4) . Y. ' "
. - . 4 ,
‘A.  When the engine is cold, the thermostat shuts off the flow of water from 5
the engrne to* the lake to allow quicker engine warm-up - : ’
. !
B When the engine is at operating temperature the thermostat 1s open and .
allows the water to circulate through, the system DA g "
Operation of the cooling system (,Tr&sparency 5) :
NMA O Water pump puljls water from the lake . "L PR
B. Water pump forces water up to the engine :
* ¢ * . ) '3 . x
C. Water 1s. cnrculated through the water jackets,” A S -
D. Water is’ pushed out the outlet and back Jnto the lake
R .
¢
. a\ ‘ | s
‘ . ‘ * N \ . < \
\ A 3 ] ( , ‘, v o. ) ’
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" OPERATION OF COOLING SYSTEM -
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~WATER BY-PASS".

-

THERMOSTAT HOUSING‘.)
N :'\_ . - ’ ‘Q

WATER OUTLET =— «} === waTer opTLET
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- . . . -\' . ‘;. .« }\‘ 14 . N .
, . JOB SHEET #1- REM‘OVE INSP-ECT., AND»JNSTALL A WATER PUMP .
. s . i /‘ — - . - ’,
~ . g ‘ ) ¢ ’ ' ..“ &v:": -, } (%.} ' \. 'b/-o o '( ¢ -
) " - ) P ‘- * ‘ ‘a
. " I. Tools and materigls’ R .
< ¢ ' T . . % v !
N A. ‘Hand tool ; : - '
) N - . and tool assortment . Y AN .
) - . . ~N .a i ‘ ] . -
. ‘ . "B. Gasket sealer e "
;-% - ’ . : o P * - o
. = . . ] ¢
. +C.- Torgue ‘wrench - v ' . "
= . ,. i v ®, . ) ) e ’ . tn ' i . .. <
. . . C e . . g \ ¢
‘ . D. Parts tray - . N .
- . . » Al > . N
. ‘ . E Appropnate service -manual, l‘ ) Vet .
S : . Procedure . _— - .=
. \ 2 ~ :
. » [ ]
A . ‘ . 7 3
‘ ,A. Disconnect sparfemplug wires from plugs - L. AR
. < . - . ) * . & - "
. "t\ * ° B. Remove §nspection plate from- exhaust housing to expose sHift red 7
) . tdnnector; and remove lower .connector screw (Figure °1) ’ J
. . . *
d »” * ) - \ : I/
’ 4 . . ./ .
. // [N
) 4 // -
. ' . :/ .
. . ” . N v/
Exhaust Housing =
n i i - “ ¢ '
- ».* * -
1] .4.— '\ & - . -
P . \ . \ >, Y -1 * © i . -', . ’ ' M
. C. Dnsconné‘ét» shift rod ‘ &~ .
- s - . . -t . M )
(NOTE: On engmes that have cfectric start jt’ may. be- necessary to ‘remave
. ol starter and then shift rod ) R )
N C- > . *D. gcnbe a mark e*ge?arcase across to adm’?table tnm “tab so it can be o
1 * remngtakled in the same posmon . . , a
. ) - . . ! \' .
’ - 4 : N
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2rs < ORI R RS 25 & S S [ RS NN ix e : ooy =4
1 . ot _ 4 i ‘ .
- i ' Lo . .. o S "" 4 Vo . y P L ie ‘ .

. ] . - * - * t

c " E. Remoye' retaining serew .and adjusrable trim . tab (Figure 2) X ‘. ‘

5 ;,' N - B , . . v, ¢
- v, o ) (NOTE On some models it is not necessary to remove tnm "taby) _ .
" - . . . : ' . .

- e : . ]’ . T IR X
Ca e o Exhaust Housing ' .
[ 4
AR .+ Gearcase - - .
¢ I e S
, - . Adjustab | 8% Vs
“:-l s U - N ' | /. et
; - Retaining Screw
’ . s "- v !
(. T - . “ - .t‘ - . L Yoo
N R ‘ NG Scribe Mark FIGURE 2
. i . -\ . . - . [y \: ~\'l‘ - /. " . R
e e . F Remove screws  agtaching gearcase. to exhaust housnng and remove the o )
. gearcase (Fugure‘ 3) . . . .. o .o . ‘
'§ : ty i . ] M . N - ] .
. ¢ |7 ] . t

Y A b B h f H '.
R > " Two Pért and Tw Ex *0 ust Housing e

RIS S’rarboard 'Scre + AL 3

E : L Countersunk ~ .
Ok 5 , .
_ . | Hex dcrew.
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v Gearcase - - t '
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c . . ", .JOB SHEET"#{ .

t \

. - A

-

.H. Slide pump -hdus‘sng and impeller off drjve shaft (F}gurg 5)

/

—-Eump'll-jousin'é

»

— Impeller Plate -

—Bgring Housing
7G sket

FIGURE 5

+ W Clean for reassembly

J. . Inspect parts for wear, or damage’

it

K. Reassemble and replace by rgvé?sing stepg A through H
~ . . \'

Aruitoxt provided by Eic:
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JOB SHEET 32--RE{\AOVE !NSPECT AND H\rSTALL A THERMOSTAT

4 -

. o v,
4 |. Tools and materigls ) , R )
A.- Hand tool assortment ‘ - -
B. Gasket sealer _ U U Sl
. . - ,‘ -~ P . - ‘_ . N —_— -
C. Torgue‘wrench o,
D Parts tray ' - . ) . .
’ . ]
E  -Appropridte service manual,’ - i s
- /l -
e F  125°F thermomelt stick : ! .
G. 163°F thermomelt stigk. o
. '63, st ((“' A . )
o H. Test tank D f,o
' : . ' %X
{1. « Procedure ' .
A." Install outbaard In test tank ) .
B. Remove engine cover . \ . 5 :
’ v ’ ] . ' ‘ .
. n engine untl ing -
C. Rune g 2 until 1t reaches n:rmai operati g tempera ire_ ) p
D. Check engine temperature with thermomelt stick (Figure 1) -
/ -(NOTE After engme reaches normal operatmg temperature, a 125°F. stick
should meIt but a 163°F. stick should not melt. if the cooling system - ’
does not meet the specmcauon the, thermostat $hould be replaced.) -
L ] ] , ‘
B Q*e %
s - Q,!‘ *
) &7 ~ . ;
h R b ')2
. ‘ = ~ - “s ’
7 4 -
- F Lt
14 D d ” '
. FIGURE 1 i
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A ) TS , © JOB SHEET .#2 | ' )
LT “ ;\‘ . ) . . . = T no-
é < : . BN ' ’ . 7 ) < Lk
. % Lo ' B, Remove hbee ee‘vﬂeﬁé&m—iw odtlet ¥ required .’ )
\ 1] , ) a“;', “V-‘r-‘.-_.—_.‘_:‘,, A ' —_
: . ° Remqve the -thermostat cover retaining bolts T
L L P .. alhiy . ) .
S et T "TCAUTION Sgme thermostat covers have Sprmg~ pressure)
‘_ - |I ° \ . .
I o G Removg thermostat contrgl unit from the* cover’ .
: . S ., 2N !
. INOTE: The, thermostaY contrdl unit cannot be servnced ]’he thermostat
contro! unit should bereplaced if questnonable)
H. Inspect pressure valve, vajve seats, and gasket for leakage ﬁ_&gure‘Z) ’
o Ve .o . o . 5
~ hadahated (2] M !
' e Pressure Valve
[ ] . . -
./ ’ I o
] Thermostat Control Unit . - Gasket, -
= 7 o R ‘ , /_Vqlve Spring . "L
- ~ : ' ° @ ‘o .
= e : ] | It @%: \ | RN .
' FIGURE 2 . ,
. * ., |. Reassemble and rps;all by reversing steps E through H . \ '
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e s

» pperated &rectly by drive shaft using ~ 4
- centrlfugal or dlsplaqehent pumping ’
‘action . . 5
» o - .
o d Tube that transfers the water from the °
. ' -water pump_to the engme water ;ackets - 6

b

" e High speed impeller * actign which 7.

: centrifugally forces water intg the water
. ]acket
[ ’, ‘ .

f. OQuter casing around the engine cylinders

¥ —_—_——

) that forms @ space .permitting the .
s cnrculatnon of.water for coolmg purposcaS
/ k Lo p
i g. "Contains the component parts of the
°, water pump
; ?
PRI . ‘ -
\ » - .“
* -
- "
: | J ’
. ¥ g
- t [
. _ D
o ’ -
., + - s.? ¢ N L J

' Displacement

Water tube ’

w4 S, 2 . %
T . L. 3
: - . v A : : s
PPV . ' / . b ~- 7 0‘129(
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o . L .COOLING SYSTEM - .
- 5 ‘ '\' . . e, UNIT, VI o .
3 hd 1 . . Yo I3 ’ *
k:":"..%::.u._;%& bt YoMt A .. )" ot NAME R '
3 b . ~ LY . . < o ¥ x' .
- * ' TEST . o’ ‘
! ’, ‘ (S ’ .
. . o= vt - e 8 ' .o .
~— R 1. ‘Match the terms.on the right to the corgect defimitions. %
- ) . - . — . ) * \.‘ ‘-‘ R " .
'a. Automatic device for. regulatng . 1. Water = * )
_ * temperature which opens or clgses the pump L.
' yalve controlling the flow of coolmg S - " .
water _in the engine " 2. Pump .
. . housing "
K Y b low speed nmpeller action which displaces - ~ .
- wates by each rotatlon of impeller 3 Centrifugal -
. g 0 ~ o . pumping action
. c. Pump Iocated at top of gearcase and = -+ )

Therﬁ:cTsta‘f K .
] Yoo N\

pumping action

Water
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.+ 5. » Discuss thé operation 'of a thermostat.” o = .
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COOLING SYSTEM
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. Lo P , -, L ,
s - ¢ 4 » ' |} LS. ' PN .
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. ’ ( d.. When the engine 1s cold, the, thenmostat shuts off the flow of water from <
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. After compleuon of this unit, the student should be able to match the terms to.the
’ ‘-"_ ) definitions and identify. the parts of a mechanical gearcase. The student should also be
. . able to state the purposes f the main parts and demonstrate the ability to disassemble, ,
‘ L. reassemble, aqd service a one-piece and a two-piece mechanical gearcase’This knowledge . .

will' be evidenced thrqugh ‘demonstration and by scoring eighty-five percent on the unit

' ‘ . ] test.’ ‘ . ) .
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¢ i ' ‘ N ’ - i T —
* . SPECIFIC OBJECTIV_‘ES L v
~ , [ . ° . ¢ ¢ “ n~ .
“After co'mpletuén of tHis'unit the studertt shouid be .able to: /‘— ’ !
o E . ’

Match terms assocnated .with the mechanu,al gearcase to the correct’-
’ ‘ ,  definitions. . &

, .. ( I S
_ T, 2. ldentify the parts of a mechanical gearcase. - ' -
v L& . . i . / .
‘ . . . . .
\ . y 3. State the purposes of the main parte of, the mechanical gearcase.
- . Lo . B ;
, ‘ . o4 Demonstrate the abnlnty to: P, » . ,
. w® , W
’ , . a. Dlsassemble reassemble and seryice a Gne- piece mechamcal gearcase
. . "ezw
. s . b. Qnsgssemble inspect, reassemble, and service a two- plece mechamcal
A N gearcase. LN . "
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R . ' SUGGESTEDY ACTIVJTIES . ° ;o :
- ’ -, . .
’ , . : ‘ ) ) \ ° . .
o v ] I, Instructor: ) o o ,
- — . . \ . . r 3 e 7 i
. - 1’\ B - I
A. Phg/lde student with objective sheet, - . ‘

- _ ’ B Prowde student W|th |nfo(mat|on and job sheets. e —
ST S ©C. *Make transparencies. . <0 Coe -
. a .

- \ " . . ‘ . . s _ .
. : D+ Discuss unmit and spegific objectives. . v ) v
, - o ’ o
1-, o E  Discuss information sheet. o
Y - ) * - "F_ Demonstrate and discuss the procedures outhfed in the job sheets. - ‘
N ’ . » ) o -
) A * ' L4 -, . .-'. " . _
' G. -Give test. . . N . . '
. L] . N L & )

N -

- . 7 M. Student . . " : e

‘_ ot A, 'Reatd objective sheet ’ _ T ST

PR * P ) R * ' M \ 1
‘ B. Study information sheet. - N '
r , - — - .‘~' < . . ) 'S/ !
Vo C  Complete job sheets * N - . B - .%
' " : D. Complete activities assrgned by instructar. : o . . |
L. - .+ E . Take test. ’
. a * >
.. ’ - INSFRUCTIONAL MATERIALS
~ ‘- (‘ 4 ’ -
.1 . Included in this Unit: ) - / R T : -
. ' . A - . o ' .
© s . ' . A. =Objective sheet . "‘ L ) y;
I\ L . . ) - ) :
‘ ’ ‘ B  Information sheet - - : . .
. . - . .
: ) . C L&ansparenc¥ masters . , M 8
- * .
A H 1. TM 1-Drive Shaft'and Shift Shaft ~
U .2 TM 2-Propeller Shaft R . ‘
) . \ ‘ ’ ¢ ¢ \ ) -\ ' . 4 ) Y
.. - ' ' ) ., . . .
Lo T cow X200 - L
.. Q 7 : - e T . o
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%F ‘ D. Job sheets . ", . v -
3 . 'I{, ‘v
oo e e L T Job Sheet #1- Dasahemble Reassemble, ahd Service agéne Piece
. ' - Mechanical Gearcase .
J - - -
~ 4 v - .
Lo N § Job Sheet #2--Disassemble; Inspect,j Reasseﬁble and Setvice a
.o / ' Two PIECE Mechamcal Gearcase ¢
\" L . . E- Test ) ’ N ] -
. . F. Answers to test *
” i Y
' ‘N . . A
- - References- — LT - R
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a i . ot t*\ ‘ . j’ i ’ ¢ . - C . '.\ é v x‘ c i .
. - " ) < . < . . . ‘ . . e Lo A e, kK
INFORMATION SHEET . SRR v )
- I . e * M
5y : . - i , . ‘ i . . N R > '
A} . " . .
- P Torms and deflmtlons . . 5 . - A 2
. . - o, £
Lo, " A.7 Dof cldtchv Mating collars or flanges with projecting lugs or- aners which.- .
R " interlock when engaged ® Lo
. .o, . - I ‘. . ) ) [ -
- ; “(NOTE: This 1s sometimes caffed.a sfiding”clutch.) - A
N . ' Sy ' N S L B
B. Gearcase--Housing containi‘ng the"parts.of the fransmlssuon o oo '
v - ' -«, 7 Toe EY
P4 “’ PR C. Backlash- Mot:on between a driving part and a driven part wmqh.does not._ o
. N cause motipn of the driven part : ’
. ) ' {NOTE: This 15 also ca||ed lost motion or clearance between twa matlng . .
e LT
- . T D.. P|n|on gagr -Gear on the ?d of the drive shaft- _ , ’ ‘ ‘
> " oo ] ’ B o
E. Shims--Thin sheets used as spacers between two.parts : AR
. _ - N 7 R i
‘. - . F.  Thrust washet- Bronze or hardened steel washe( placed between two movmg o
- sparts . . . . - o
. ~ ., - . . <4
. . . = . .
. . ) 1. Main parts of a mechanical gearcase {Transparencies 1 and -2) .
¢ . / - . '9 ) ’ ° . ' ’ K ) - Lot
w , A. Gearcase : . : ’ }
B.* Shift shaft - ~ : , o
~ 'C. Reverse locking cam - G v '
' D.. Bearings . : Ty
\ . M i - -1'_ - p 3
E. Drive shaft | - i
‘ .- - F. Pinion gear - e
/7 " N ~ L] ‘/‘,“\.‘
* G- Shft cam . : Do ’,
H. Cam follower . ) . s
o
! *
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N . —— INFORMATION SHEET . . ’
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N . i ' J.  Forward gear gssembly - : . - . N .
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T . . K. Cross pin T “ ©F ’ . -
N L . .. ". o N T - . . .. N . i )
‘ .t L. Retairing wng 4 ' - .
Com . . . N . . * ’ N
. . . Dog~clutch” - I * . 7 * o ) LA
3 . . y ‘ . ) * M © .
: : » . <" N. Propeller shaft i B ' ‘.
-, , “ . . - . co . * - - ; - N . N
: “ - O. Reverse gear - ~ -, R . -
E - o e N [y - . ‘ -
N L R Thrust washer - § - . A e s L . ‘
N Q. '‘Bearing carrier assembly o . CoT T
. . . , ‘ . - . M / . AN
.. . 1H. Purposes of the main parts of the mechanical gearcase
‘% T y * )
. P . 4
* Y . A. Shafts--Transmjt the power frgm the engine to the propeﬂ\er . ® v
: . ’ B. Gear and-bearing as’semblies-:Transfofm the rotary,energy of thsdrive shaft . 7
L S into forward motion. of the poat C e ,
v . T . . ) . . . : '
e 8 'C. Seals-;Retain lubrication and prevent water from entering gear housing. .
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@ " .° J DRIVE SHAFT AND SHIFT SHAFT.

- - . BEARING——@.
' O SHM—0O -

'Y -

;o

~ DRIVE SHAFT ——

) REVERSE LOCKING CAM "~ § I

® Wi"sﬁgs"\: §——LUBRICATION SLEEVE
©" - OILSEAL———e B—BEARING - . .

BUSHING ASSEMBLY —® & ——PINION GEAR
"O" RING " TTPINION NUT

SHIFT SHAFT—] . ;o

. 4 f . ’ Y 1y
: GAﬁETﬁ ‘
SCREW —=o=! z

GASKETﬁ,\
SCREW‘—"
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- . CAM FOLLOWER—*——I]

" PROPELLER SHAFT

SHIFT CAM——9o

/ 0143

NG -

. { .
- J ' COMPRESSION SPRING—E - -
3 " SHIM o
}f" S T 7 TS L TAPERED
| .« g ROLLER
‘TI}RUST WASHER-—© - & < BEARING
s @ ASSEMBLY
. BEARING— -
. * . . ) : g——BEARINé o
R "@"RING — O | &, - FORWARD
' . | GEAR. -
- . CROSS
BEARING T PNy o ASSEMBLY
'BEARING CARRIER R > \_RETAINI
. ASrSEMBLY—‘~ g . g BT
. . ) | 2 2,
. " DO fl ——PROPELLER
. Ol SEAL—<© o CLU?CH il « © SHAFT
L L :
" YA WASHER__Q i _
" .GEAR HOUSING ' |
T . COVER v I . '
; | | .
THRUST HUB—— Vé B = REVERSE
- r i |
- CUP WASHER——+& Lo = ASSEMBLY
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‘ MECHANICAL GEARCASE .o . ‘
e T ~UNIT Vi S e
JOB SHEET ‘41-‘-'DI:SA'S',SEMBLE, REASSEMBLE, AND SERVICE :
- ~ A ONE-PIECE MECHANICAL GEARCASE /,
- DA . : f g
. [] " - . . - . P
>, “Fools and materialg ,
1*{” Parts tray . .~ .« . . ’
‘ B:.: Apprbprlate service manual '
= T ’ . - ' ’ - —! '
C.”~ Hand tool assortment =~ ' . / (
== © - .
r 'D. “Gear puller , -
e - y . , L
E Bench vise * . v '
— » i
* F. Two blocks of wood .
G." Re//?pmmended ge’arﬁubr'[pant T _
— HI Gea/icése leak tester . ’
' | Spanfier wrench . R Con ’
I, Procedure,;, . l ] ‘
"A. Remové bropéller shaft - _ ] ’
' 1. zDram lubricant from gearcase by rgmov'ing grease filler hole screw
- ==and air vent *hole screw ‘(Figure 1) .
INOTE: Do not lose washer.) ’
- 4
.
Flushing Hole

_ Air Vent Holé -—A

K




\’ ‘ . - . -',
? -
146, i ' C / ‘ .
' v ey : . ~ . - . :
. - ’ . . \
o : ' JOB SHEET #1 ‘ . ¢ . .
: ~ - L-'nll - ,* . ’ . i M . ’
‘ . 2. ' Replace washer and screws after draining S S -
.
i 3., Remove propeller . . .
< - A ..
4. Remove: gearcase_assembly from exhaust housing % .
) 5. Set gearcase. in vise In upright position with skgg held between
a ' blocks of yvood {Frgurg 2)
'-‘ -
o . . g hl .
L] ‘
-~ B

__Wooden Block -

.

.- ‘| FIGURE 2. :

| : .
f . | S | 3» Sﬁs\@ﬂy‘l Vis'e' . .
. - |

2

. >~ .
- : 6. ‘Remove water pump » ) .
7. Check backlash between gear (Figure 3) -
., ' . (NOTE" Backlash should meet service manual specification; if not,
. shimming will be required during.reassembly.)
¢ . R - . i e - [ . ’
- B ' FIGURE 3 S NG
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. Cw. 0. - JoB QHEET #1 0 SR o e ,
@ oy S S S . :

5' : 8. Bend \\b or ta washer R .
} .
3 . . . .
| o - . 9 Remove)@eq.rcase cover washer (Figure 4}
5 . -~ .
. . . ) v {NOTE: Some gearcase covers are left-hand thread, and some
SR - gearcases do’not have covers but are posmoned.by two large truafc
, rmgs ) N
. . ©.|. FIGURE4 . + . . . R
- P - ST / ﬂn} -
. R ® ‘ N »
" < ‘ ' I A -
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. { ; T .
N L ' B )
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. P . ‘ V] ' R —
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"'/(’— e . 0 - V » e -
. ‘ . . ) _
_ : | - B :
- N ¢ . .
. r ¥ . .
» : * ‘/ L
. & . ’
N ) 3
_ .- . - . 7
rl t
- - / - ) M -
. « 3 * M
. b .10, Place propeller shaft in vise. between twb pieces of wood and
" © «  remove bearifig carrier assembly (Figure 5)7 . v gl
-
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. ' o © JOB SHEET #1 L ' _' :
R L. - - .
, ) ’ N
11. . Remove reverse gear assembly and ball bearing from bearing . N
-~ _ . carries assembly (Figure 6) o - :

“Bearing Carriet Assembly

R'evg.-rse Gear
Assembly

. " :
e [TE
- . v . ETE
- N ~ g’ °
\ . ' - FIGURE 6
U J 12. _ Remove "O" ring from carrier : : .
) 13. Press'or tap roller bearing and seal from carrier (Figure 7)
: MR} ._’ ) ’: v ’ B 1' . * c .
; @ ,Mmh . earing Carrier
—_— H‘\‘:j) Assémbly-
. \\\k-:-_.'\ N 1 .
c.. . N * /‘ “ ~
R FIGURE7 * =
' . B. Disassemble prépeﬁer Mnd shift shaft ’
T N ’ - - . — N
) . : , -" 1. “;Detach retaining‘ ring from dog clutch (Figure 8) p
] ' (NOTE: Do no(o‘érs;retch or ring will lose its shape and tension.) »
\ - ' : ’
4 S -
l. / .
) -
3

N . L4
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Remove lower reverse locking cam from shift shaft bushing
Y - . ) .
Remove shift shaft bushing (Fiqure 10) .
v . - ‘ . .
. . .

4 ) . , ) . . .‘
: . ', t:"’3 ‘
o - ‘ ) .
. L .
o
JOB SHEET #1° —_— .
-» * . ’ /

4 .

. Remove dog clutch from 'pro'ge‘er shaft (Figure ,9)

' (NOTE: Do not lose cross pin and spring.}

o

»

.
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T . . * v
’ P ] JOB SHEET =1 . :
. ‘) ) A - "' - R . g N
C ‘e . . i R L, ;
» . . i . H ,
. C: ’'Remove drive shaft , . e ' .
v M - ! ' ' ’ . . : . b
. N\ 1 -7 Place drive shaft i vise as closejto gear assembly as possible .
. . . - . ’» : ! -
] ~, - 2. Bend back tab washer and remove scsew from drive shaft pinfon .
: ' gear (Figure 11) : .

Pinion Gear

14

‘ & ‘ . ]
. - V - a Pinion Gear Screw

v g Tgb Washer — :

' ’ Y
4 ) : .
- { - : A
- ' (" - . ‘.4' \; y
. . s Forward Gear
FIGURE 11 e =i A
' . 3 Remove' drive shaft (Figure 12} ‘
PR R \ . . .
T, - ’ (NOTE Some drive shafts have -shims under the ball bearing.

‘ . * Remember to reinstall these Shims during reassembly )
Pad -

. r )
— ‘i&" "

4. hd )
B _‘ - ¢ . =~ '
¢ e t
: : 4erem0ve foward gear and bearing assembly ~
. /7 ’ ‘ D. Reassemble mechanical gearcase by reversing disassembly procedutes A, B,
( ’ ' and C B : ‘ .
. . . . - - \ . ? hd
R . oo , t : . l /' .' . i v (;
. ¢ .
O : - o g o 1 3 1 N -
P




B ’ : JOB SHEET #1 , '
N [ v N =~ ’
| . ’ ‘ ’ '
Er' . ’ ~ _E. Service meehanical gearcase - P 3
i / ,. ’ . . - N (8 lﬁ
g 1. Pressure_test gearcase (Figure 13) ° ' ’
| ~ o Cg rond o '
| {NOTE: Gearcase should held about 16-18 pounds .pressure.
Chetk service manual specifications.) N ,
. o : .
< o . v P ’
-y . <
b 5 . \ , - .
:' : I e .
. - - Ll
‘3@?\-‘ 2 R
; . ’1 / € ‘
’ ; ‘ v "
| —
1 ’ ¢ —— —
- : - FIGURE 13 i o .
. 5 ~ i ,
. ' N 2. Fill gearcase with lubricant (Figure 14) . . -
N " .,7 .
* ’ . 'fw
. . ) ) ;
> - s '. -
. \ , ﬁ,
- .
}
. - y . . . ) o
— _— . ! (NOTEr Replace vent plugs before removing filler hose.)
y _ : FIGURE 14 U ' ‘
-y . -, . i
. . - L] !

v
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’ - I ' . . , ¥ .
., MECHANICAL GEARCASE ° B -
‘. - UNIT VII : e N
L] . . . s ) % -
n . ‘ .. .JOB SHEET =9 DISASSEMBLE, iNSPECT REASSEMBLE AND SERVICE
. - ] g ) A TWO-PIECE MECHANICAL GEARGASE ~ A L4 .
% £ . .' SO - : T L
d . : - . L
EF . | Tools and materials ' A ; .7 =
| . A. Parts tray . ! B ]
l . B. -_Appropriate*service manual 7
o . T Bench wise ) : ; ] .- -
- O 7 .
D Two blocks of wood ’ . JN
= i s . : . '
‘ E &r’:mepded gear lubricant - ' . t
. ‘. ’ . - -
F.” Gearedse ieak.tester . . . C e
¥. Procedure . : , o P
» A Disassemble gearcase ! . . .
. . . Drain lubricamt %rom gearcase by removing grease filler hole screw
‘ . . 3 . and air vent hole screw (Figure 1) .
> » ’ . )
. v ' (NOTE" Do not lose washer.) 5 ’
{,
’ ' -
- Vent Plyg - ‘
' . -~ - . Q;
¢ .
" ' .
- A Y " . ’ , - P/
&,’L ’
£ -
L .
- * FIGURE 1 e
{ [
L |




L%

- A\ JOB' SHEET #2
/
‘ . . . -~
* 7 2. Replace washer and screws after draining-
3~‘ Rgmove propeller . . © )
. Removg exhaust housing cover plate to expose Shlft rod con}\ector
. (Flgur 2) NS .
. N\ .
~ "FIGURE 2 S \\\
_ . AN
. \\\\\ .
‘ IR ’
._'__ , ® U \’_ \\ ,. - -~ T
( » \\\{\\\M@ ' [) ‘*7 "
tower Connector Screw —| \ \\\ B .
o ! A \ \\\ \\ \ )
5. ] Remove lower.connector screw (Figure 2) \ ’
(NOTE: This is not used on all.models.) ' .
! - ‘. ) ‘ - )
6. . 'Bem{e gearcase assembly from exhaust heusing ’ g
) . 7.7,< Set gearcase in vise in uprnght posmdn wnth skeg heid between -
) blocks of wood . .
8. Remove Screws attaching water pump to géarcaSe (Figure 3) - O

FIGURE 3
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V4

. : /e
9 _Lift water pump from gearcase (Figure 4) vt
', L4 - _
Ty ) — Impeller Housing
L] ’ .~
d |
. . . s
. . Impeller ‘
’ ) , -
- ) 14 N ) ’
v ~ Impeller Plate
. FIGURE 4
. ( -
’ 10..  Turn the'gearcase upside down and hold 1t in positlon by clargping
- the drive shaft in the vise .
-~ ' . ' T .-
. ) 11., Remove shift rod pivot pin and screws aftaching gearcase halves < .
. ' : i ' ) (Figure 5) . . s e :
- R - R * =
] . ’ - >
w) -< k
t 9 ,FIGURE 5 - MI Level P1Ug,
‘ - i
< ; v
- - o
Y- earcasée Screws .
3 - Port and Starboard
. ) P
- 4 - _ \\‘ ¢ .
| in Pl Pivot Pi
‘ Drain Plug Pivot Pin
. i ~ v : " -
. ~ A
' —_ - v M ‘k ' ’_ . -~
N ! r ’ !
5= hd \ " .
- . ~
a ’\)‘ ,
- . |
~ 135 - ,
t .
-r . . =
. “ - o »

. 3
v ,
-
My
"
D
. 5
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Inspect gearcase -

- » ’ N ' ’ "
1..  Check the drive”shaft, propeller shaft, and shift seals for damage
s N * . ' ;. R N ;
- , ! ..
‘ 136 v
® - + » ~
. .

. . Y
q "

‘ N & ‘

‘ ' a
. . » R ' . B '
- . ' ’l L] - \
‘e o 4 -
. JOB SHEET #2 _ » '
» ( s . . - .
’ - ':.
12. Separate Gearcase halves {Figure 6) ' .
' i ! .6 ’ x
e . .
-
» Ve
bl i ”» ,
S .
’ A b -
. .
. ; EE —_ .
AWT " "
=3 o
ol M ) . . B ’
FIGURE 6 |- .
“ 'Y
- - - . 1 - «
13. Swin}; shifter lever and cradle out of way (Figure 7) .
) Cradle o
.o, . . ]
» .
L4
Shifter Lever =—__ i Y . -
N v .
1 . '
, FIGURE 7 -
‘ k\n&“ \\ Al -", . ! ‘ "‘ . < q,-. ’ _;‘
\H\‘\ v ’ . =
e .\,' . - 2
7 Y .t . .
14. Lift propeller shaft with all components from the gearcase a? an i
; assembly . . e -~
- Ce%e . L3 R
15. Dlsassemble components&om éropeller shaft -~ A . *
" F Y e ’
16. Remove pinion gear and thrust yvasher Co. o
- Y LA
17. ¢ Remové the gearcaﬁg from Rh‘e .&ri.\(’ez\ shaft, - ¥ .
¢ U ) ', DR - ¢ .
18. Remove the drive shaft from the vise VR
. . - . . - "

.. ‘
»

~




- - N Q - )
L,/Jos SHEET #2 . N

2. Remove the Iower to -upper gearcase seal and oil retainer housmg

O&L‘rtng Coa , « - ,

A"

(NOTE: Always replace sich @eals with new ones when
* reassembling.) , . . ‘ ’

Check the prbpeller shaft gears and Shlft dog cIutch for wéar
OTE Never attempt to mesh an ald worn gear vsf/th anew '
at; réplace both ‘gears in such é case.d

Check bearings and bushings in the gearcase

(NOTE: ine bushings are not of the replaceable type; gearcase
will have be replaced.) Lt

. ?

54 Inspect wate{tube and wm intake screen “for obstruction or

kinks which--may restrtct water flow
»

C.’ , Reassemble gearcase by teversing jdnsassemb[y procedure under section- A
A * s

. 4 ’
. D! Service gearcase ; .
g ‘ > T i -

3

Pressure test ,gearcaseﬂ (Figure 8)

. e

(NOTE: Gearcase sMJd hold about .16-18 pounds pressure.
'Y Check service manual spemfncatlons) .

.01,

\
R v |
J > .
b »




<L JOB SHEET #2 | -

e 2. Till gearcase with lubricant (Figure 9) = . ., : .

- ‘ - - .}‘ .
: LA 3 '- C
! . , Caution Do Not |
P y Oil Level - Remove Pivot Pin
s . . 2 3 . .
.” - . : . “
e T @ . ) "f ?‘- .
) - % ' . ‘s
L 7 N \ . -
+ R N . ¥ ‘. ’ . 0
. S o ’ D\'cun Plog—+/ 3 "~ - b R
) e b < ) " L & . FIGURE. 9 < w__ .. Iy
L] ' ." . e . e ! -~ § ; ] . ’ \ b
. ; . ’ * - = ~ FE . » ?
a- ‘ijl ’ + . " . . vo.e @ .
@f R {(NOTE: Replacé vent plugs before removing {ubiicant filler hose.)
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CT "© " "MECHANICAL GEARCASE . |
, ‘ ' ¥ - UNIT VI . , : . .
NP ' v 3 o NAME ' - ~ -
- . \ ' i e -
N - » - * e - . ’ .-' : .(
: i . 1. -Mawh the teyms on the right to the corfect definjtions. ' E
.:’ ' - . ! - , * . ’ *
. . . ____"a Gear on the end of ‘the drive “shaft 1. Dog clutch
: - * - - -~ .
: '~ b. Thin sheets used as spacer&-between two = 2. Backlash
E ’ parts _ ' n |
; \ , . <. 3 Pinion gear ) |
. " : c “Bronze or hardened steel washer placed ‘ . . 3
s . _ = . . 3
S . - .- between tw& mpving parts . ‘4. Gearcase § - j
A * ' /. .. ' -” ' ’ %‘
. b e N d Motion betweén a driving part and 4°. 5. Shims . b
T driven part which does not cause Miption ' T .
_ of the driven part . TQruy,t washer .
.t ot e. Housing contamlng MS of the ' i )
‘s . . , transmission_ N . ] . Y
.. ’ “/; " - e . - i
' AP ______f. Mating colars of flanges with projecting <, :
o o s " ugs or'fingers which interlock when . ,
% . ' " . * engaged R ~— .
- - ¥
i " e
L ’
. .
h) ,' » .
-« i, d
&S ;. b ‘e { f -
-;.%T ‘l v :l *
v -
e - ' . -
v " ' . . N
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A ’ . - v ‘
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the parts of the mechanical gearcase.
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ST L R B} '
=™ . . PR . . ‘* 4 d .
2 :_" - , " . ' [ 4
1 ©3.° oState the purposes of .the ‘main parts o‘f the mechamcaygea.Lcase.
3 ] . .5 ) » "\ :‘ .
E . . . v *y s o h N
g a.  Shafts- ° - Lt e o
. ;: . ' v .- : ' -
- . ’ : . A ' ‘..‘ le 4 ) ‘-\ -W"
, , b QGear and bpearing assefdplies-- - . ‘ -,
5 g i " ) N - N . * ,
. ¢ - ¢
3 - ’ . ) .
. ‘ c. Seals- .
, ) -
S e , * : . . ‘
4. Demopstrate the ability t0: =~ .
«
< B
: b a. ‘Disassemble, reassembte;~and service a one-piece mechanical gearcase.

e -

; Ve . ,

i 4

g . , ' .b. Disassemble, inspect, reassemble, and service a two-piece mechanical
C ’ gearcase’ ~ ‘ '
. , ' Ly -
I . ' L. i .
. - {NOTE If theses activities have not been accomplistied prior to the test, ask
- our mstructor when they@should be completed.) . -
Y A A
, . ] ) , ’
1 — - - .‘
3 “ N
" - . Ll - - ‘ , . ’ - r
o [ . - 4
- f N . . 4
- ’ . . & ’ .
~ . “~ .
. ~ * ¢ . .
p 1
gt
— ‘ .‘ ‘ t ’ . t “A
- - . - N
. ] ' \/ et
. ' ’ ‘ ‘ ‘ 4 € Ll
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3 ' ’ Gl -
> ‘ : v . R -
» 4‘ ’5 ~ * >
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’ .o . “' . . - i
. “ PEE . .
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MECHANICAL GEARCASE- v : .
. UNIT Vv . ' ) ‘ f
- ) , " s -
. 'ANSWERS TO ‘TEST s
9 . o s - - ' - " %
! »
a. 3 ' «d 2 -
\/\.
b 5 < - e 4 .
C 6 L4 f 1 . . -
~a.  Gearcase . RN . , 4
b.  Shift shaft Lo ‘ . ¢
" ¢ Reverse locking cam p .
. ] . . ' ° -
d. ‘Bearing vt . ‘ ‘ )
e. ’ Drive shaft
N . , ' . _ ;
f. «Pinion gear - - oo
. Y .
* g. Shif€ cam . . ‘ » .~
h. Cam follower -
i.  Tapered-roller bearing assembly
i Forward™ gear assembly .
. N
k.- Cross pin h
I Retaining ring -
m. Dog clitch e ] ;
‘ 1. Propeller shaft . . ‘ : i . -
BN : . ' .
0. ™Reverse gear assemf{y' . ' ;
- p. Thrust washer R p . ‘ !
q. ®Bearing carrier assembly T .

a. Shafts--Transmit the E)ower from the engine to the propeller ’

b  Gear and bearing asﬁemblles “Transform the rotary energy of the drlve shaft
into forward motiont of the boat

.

c. Sea}s--RetainJubriéation and prevent water from enzéring gear_housing . §

a

Peyfo_rmance skills evaluatei;o the satisf%ctidn of the /instrugtor




ELECTRICAL GEARCASE
+ UNIT VI -

: N . ,
9 UNIT OBJECTIVE ] , e
. ! *
After completion of this‘ unit, the student,should be able to match terms associated with -
the electrical gearcase and'identify the parts. The student should also be able to list the
functions of the electrical gft solenoids and demonstrate the ability to disassemble and
reassemble e electrical gearcase. This knowledge will be evidenced through demonstration
' and by scoring eighty-five percent on the unit test. - .
' * .SPECIFIC OBJECTIVES o ‘
, After completion of this unit, the student should be able to: . ‘
1. Match terms associated with the electrical gearcase to the correct definitions.
v ,/\ I d
. 2. List the functions of thesgeleetrical shift solenoids. .
C 3. Identify the parts of the electrical gearcase. - ‘ . x
- \' - .
4, Demonstrate the ability to™~_ - .
. 1 4 A 1

a. Disassemble an electrical gearcase. ' e

b. Reassemble an electrical gearcase. . ' ,
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X ‘ . . *. ELECTRICAL GEARCASE ‘. L,
- " o UNIT ¥IlII
= o . o . ” _
:,. . : T . . - - [
R S SUGGESTED ACTIVITIES
’ ’
- -1 Instructo# \_ .
] As Provide student with objective sheet. ’ -
— - . ) B. Provide student.with infd*mation and job sheets.- o o
L ~ ' ' o
3 . C. Make transparencies ‘ .
'< D Discuss unit and specific objectives . ' .
o ) E  Discuss information sheet. = _ . v

F. Demonstrate and discuss tihe procedures outlined In the job sheets.
. ! ' P

G.- Give test. .

Py

1. Student ' Lt

. A. Read objective sheet v .

B. Study information sheet

- ) . /C Complete job sheets -
- .D  Complete activities assigred by, instructer
-
B Take test. /
_ o # .
h INSTRUCTIONAL MATERIALS
. 4
. .. ~ N e
. included in this unit .
i . i . , ~ )
‘ A Objective sheet.
- B. Information sheet 3}/ : ' :
a e ! -. N ,
. "" - C. Transparency“masters \ s
Lo i . ’ ’
L ' ,- 1. TM 1--Parts of Electrical Gearcase ¢

2, TM 2--Cutaway of Electrical Gearcase
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D. Job sheets - - v - . '

-
-

. S ‘ ;
1 Job Sheet #1--Disassemble an Electrical Gearcase
[ ' . "
“ 2 Job Sheet #2--Reassemble an Electrical Gearcase . ’
E. Test N : ' ‘ L
‘F.  Answers to test - \
. ! [ &
. - ’ . . [ :
Il. Reterence -Evinrude  Service. Manual. Milwaukee, Wisconsin: Evinrude
; . 4 . .
Motors/Outb‘oar Marine Corp., 1974. ; \ ' i
. ~ » -
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«ELECTRICAL GEARCASE .
JUNIT vt - ) -
. - ® .

- . <
f

. ENﬁORMATION SHEET

r

I. Terms ar)d defini'uolns ) ' ,
- A. Oil pun;)--Creates the oil pressure which shifts gears into neutral and reverse .
_ . s ’ . y
* B. Tru;’rc ring--Split ring that is snapped Into a groove, used to hold bearing,
thrust washers, and gears in place ) . .
{(NOTE: This is sometimes called a snap ring.) _ o ‘

- C. Ball check walve--Part of o1l pump that directs hydraulic bressure to the
correct passage o .
o D. Shift p|ston--Pgrt of oil pump théi nlaces dog clutch i'n the selected gear”
* position

.

. Functions of glectrical shift solenoids

Y ' .

o A. Operate the casing and shift rod up_ and ‘down movement
" R. Operate the ball check valves )
111, - Parts of electrical gearcase (Transparenctes 1 and 2).
* / . .

_ A, Upper and Iov&k solenoids ~ <t
. b \
B. Spacer : \
C. Shift lead :

. | .
/ D. Casing : ’
» ¢ -

E. “Shift “rod

- &~ F. Plunge o

G. Wave washer - . .

-y . et
- Hos @it pump
} I Seal band R

' »J. Seal ” , ’/

_ . \ |
K. Screen q , -
X . |

|

|




0-171
'@  PARTS OF AN ELECTRICAL GEARCASE, ., -
o ~ ‘ ) ; kg‘
. SHIFT L-EAD/: — |

COVER
GASKET

WAVE WASHER
<& — LOCKNUT

5 PLUNGER

@wUPPER SOLENOID

%i—SPAC,ER
' PLUNGER (

=4
i LOWER SOLENOlD

i\—SHIFT ROD™
U¥SET SCREW

A1GWISSY ¥3IA0D ANV AION3I10S

~~l_ s -1 g_—CASING - -
) TS~ TT—car, — -
s ——
" -THRUST BEARING o )
"FORWARD GE)A:R Ol PUMP | o
THRUST' 77 - SO
AEH S A O-RING .
WASHER AW , : .
.ﬁ/@ VA vawes T
. /U / @ 42 AND LEVERS : -
THRUST HER— | &0~ - o - .
HRUS WAS‘ g v _ |

¢

VALVE HOUSING

| o '“ o GUIDE PIN& |
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@ - CUTAWAY OF AN ELECTRICAL GEARCASE '}

RN . -
N 3 — \d

.
—

-,

, , . TOP OF PLUNGER -
LOCKNUT __—7FLUSH TO 1/64" BELOW

PLUNGER FACE TOP OF SOLENOID

SOLENOID FACE 5& : : / N ]
~ UPPRR PLUNGER 7 '—;_g___f_,_.SPACER S
UPPER SHIFT ROD”” é ? T E / -

UPPER SOLENOID? ,/ e T P—LOWER 1. (.
: 37 _ | VIPLUNGER ] 1
- LOCKSCREW -1/ 215 1t
. ) é &J A 2
~ LOWER SOLENOID// . / ' 2
. Z | £Z444—CASING 2
. N7 % nr
. » / / e L

7 . / 7/
S e

CAP> 1 _oneume |||.0 i
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L] hd " i.- -
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. ELECTRICAL GEARCASE, " \
‘ UNIT VIII . . -

- L : ' I
’ h ¢

. JOB SHEET #1-DYSASSEMBLE AN BLECTRICAL GEARCASE . °

~ .

. Tools and materials .
n-‘ . . - ’
A \4and tool assortment S - )
e - * .
B. Parts fray '
-« v ) .
C  Appropriate service manual S0 .
" D Shde hammers ‘ ' '
B > i b . ! -
E  No. 7 Truarc phers < “ ‘e
F. Two 1/4" all thread slide hammer rods - N
' @ .— ¢ 4 4 ’ d
1. Procedure - ! .
Y
pe e~ \{/F__\
* A, Disconnect nattery
B. Drain lubricant from gearcase -, » .o . Tw
P4
. - 8 S .
., C REmove propeller J " ) _ - &
- iscqnnget shift cable from mozor cable {Figure 1) - ;]
L4 . - N . .
- -r '. e o ,’ - ‘s » ’
b SMIFT WIRE f .
v Y TERminaLS R
. et S 5\_EEVES -
. _ O
E. App!y oil or .hqwd soap N cable sleeve L, o0 ¢ F
. . ) ~ 3
(NOTE: This ig done to easé its passage through hole in exhaust housing
adapter when removing gearcase) A . . . C
. ’ \ . , - i . ’* .’ e '4
F  Remove gearcase ' v PR B ot 1
G. Pldce gearcase in a suitable holdiLg fixture : ’ ‘ L‘L .
: . Coe ~




‘n - e

' ST v CR. Bemqve éﬂ‘er%’ump and’bedrmg hous'”g (F'g‘”e 2. ' ! )

. . - - . . £

3 - , ’x ' 3 . i . i
E e ' » « . v L % .
- ¥ 8% e e . ;
e - . . .

DRI‘ESHAFT\,

S-TWO T
BB ACK TOBACK N~ oA

. * ] e e - \ﬁ
52 ’ ’ L BEARING - *
; . . B > HOUSING . -t

AND SEAL ‘ . ' ' ?
ASSEMBLY .

',
LY
4
'd

3
V - »
- A -
- -
. . .

\' L] . s .
R/mbve sotqnmds (thure 3) .o . ’ ’
Remove beanng houskg scréws ¢ ) o S

Usmg a shde‘ hammer with a hooked end pull bearing housmg from gearcase s ¢

’ re 3
- (Figuee 4) , : ‘ -,
» . ' ‘ ‘

-~

. 4
14
e -
|
~
' )
s [ . -
, . ‘v ¥ A < ,
B ] EY
'..\- - . . « L oa R N .
-
- - 3 .
+ - . .
. -, .. - .
: -
- - :
’ 3 ' r
.

[ " i . 9 ot . N -

) ”6“ s ’ $a PR3 v .~ e . ‘ . \ 3 L "v
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.- .- B Lea - - .

ERIC ¢ G e o o o
* bt o et I N - ¥ 4 . .
ks ‘i .‘;‘41 [ k‘j.%nwwﬂmw i ’ W . , S . e . )
5 T . . -

ek Y - .




+ JOB SHEET-#

“ . .
] > L -
Remove Truarc nrigs with Truarc pliers (Figure 5)

,/»
. .“_’

TRUARC
PLIERS

REMOVE . N,
TWORINGS |

" FIGURE 5

B . p .

N. Remove propeller shaft as§embly {Figure 6)-

- h

" THRUST;
BEARING

THRUST

PROPELLER
BEARING HOWSING SHAFT
RERAINING PLATE Y

Lz ~ v - N

ot
. ‘e b

»

0. Rerﬁew; pinion gear |ocf<nuf’(F|gure 7)
] -

"

FIGURE 7

. ®

. .

.

P. Remove pinion gear @nd pull drive shaft’ gut of the gearcase * '

.




—

\ 2 *
Remove oil pump frém gearcase using two»shde ham{ners a‘nd 1/4" alt thread

slide pammer rods- (Flgure 8) -

« .

. Dlsassemble onl pump

A

1. R,emove rubber oil seal, band, screw, and screen frem front of -
' \ oit pump jFlgwe 9) :

~

* T
~
Vi




- , T JQB SHEET #1 - - -

e o . -
- A ~—

) ¢ 3, Remoue reverse valve Iever (Figure 11} ~ ¢ (
. -, = U - . T

(NOTE:.Thié is Wee lever with the hole in it.) .

. v, ) .
. . - ; -
b
.. - A ) - .
. ® \ . - A
) ’ — :
. R 5
- r ’ .
* — . N . .
B .’ ‘
P d . ; ¢+ & N |
< : S
» N ’ N [
« - L - ) ' -
- T e ¢ - ‘
hali - 2 -
NG ’ 4 Rembve guide mn valve, arm,.and ball checR valves (Flgure 12)
® /
» ’ R E
. . . — ) Lever | .ﬁ' 4 . ., |
| y Seats” g+ STl
) R - Holev-—* Ball valves ‘ .
. . : - . - . . - i
. 5. Clem and inspe® all parts for reassemBly - R .
- ' 1
- .- . )
i ' ‘ 7
SRR . o ; .
ﬁ v . nT & ‘ . ; |
» . . . 3 . *

0  : ‘ . . * o a8
B - M [ . 12,75 .' *
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.. . .
i - ELECTRICAL GEARCASE - .
, 2 <« UNIT VIII, . . i ~ .
JOB SHEET "#2-REASSEMBLE AN ELECTRICAL GEARCASE- ) "
. /l ‘ . rl
l. Tools and materials L, . .. “»
A. Hand took assortment "* . . S L PR
4 -~ ‘ ) , . . é * 4
. .B. Parts tray. . ] C L. "\ N
. C. Appropriate ‘service, manuat . s ) .
- b v L ) 2 * T .
D. Two 1/4" all thread gusde rods ‘ . ‘ o
~ E. Aparoprtata fubricarft . .~ . * .
F. Pressure.gauge “ T
) tI Procedure Tt L Ny
. . . . -
. - A Assemble'oil pump KRN » . .
é » - . x . ,
. 1 I ball chéck vakves and reattach the valve lever with guide .
. . ’ ¢ s o . . ~
. 2. .Lub.rlcate pump ‘gears g . ..
. {JOTE Use lubricant recomméhded in serv:ce'manuaf for your
make and mode! of gearcase I7. .
. . . \ . 3 -~ /
3 Install orI _pump ‘gears !
4
T 4. Install val H'Xous&g_on dumg and align the slots. on pump and
) valve hou mg\‘ e
. \ 5 IAstali fori/ard gear. thrust bearing, and thrust washers (Frgure '
- ) 1) ) . . -
- . : ' (NOTE: Surfaces_of pump gears and pump housing must be .
parallel when forward ggar, thrust bearing. and washers are
- installed.) / .
_ s . [ THRUYST WASHER
- v = AND BEAR NG
. LNOTVSE_ T
£l A 9y - ,'
- T} R
o - — Al
T FIGURE 1 I \
! . ' ' - . .
< - N v g -
! - s FORWALRD Fito - R
- . :’
: - 199 R '
. ‘_. v !




» ’
i' . . "n
o 4 * » v N
1 . b T . vl L
N
I‘ '9 . \ t' L . » - .
¢t . ‘ Ad ' ' . . ' .
I- ‘\' . . 1. , , | R
. . JOB SHEET #2 * . ' T ' X

. . -
‘

* 8. Install antd ‘torque screws as specified in service manual

7. install screen, band, &nd rubber oil seal . . s coe
¢ , '

8. fnstall shift piston in pump .
fnstall ol pump -“using slide hammer M J Vo :
(NO_IE. Be sure to %lign pin in front of pump assetnbly with hole in gearcase . . ;o
housing.) .- . )

r - . , ' L. . . ) R
Install* forward gear, thrust’bearing, and thrust washers’ ' - RS

-~ \ ) ) y " * - ) ‘ “ \ ! -

D. Instalt drive shaft i ggarcase sand secure pinion gear to drive shaft with ' ’,
pinion nut . . . a ) ) L ‘
{INQTE. “Chik service’ m\anual for corre® torque.), e Tl o ’ ,

. = ] ) N . .. . C .
kstall propélier ﬁa_ft assembly  +- - . - v L
. . - .’, . . » . I

- Al -
F. .Install bearing housing retainer piate in the gearcase ., ",r‘ CMe ) .
* . -, [ “ .

, . ) e .
Install two Truarc retaining rings . - ' . ..
' . L.
' - - - 4 .
H. "I’_hread'lgwde pns into the retainer plate (Figure 2) . . : Ve .-
. ) ‘ . RS .
. ' . % at -
. ~GUIDE PINg v AN g -
‘ o ' Ca
N : s : N @ =~ . - . 4
. . t , '“ . (" t .
- . . . & "y -
3 ] e
4 . s >
2 e T, ‘:, - "’
- &~ & . - ¢ .
" ' i LI ., oy N
o , 0 :
' <3 . -, - .-
v A v 'i Yoy )
-p . —' - ’
) 1 - v -
. Y . M & ' .
h . I: . * -
. > - [
: - . ~ -
\ .-
. FIGURR 2 - o0 et o,
[ . b ‘ \
. . ' < A .
Install propeller shaft bearing housing and screws T e Vot .
4 L 3 ! . . W ~ . »
. . . ‘ .. o
(NOTE .Check service manual for correct. tdrque.) b e . . ,
. I} . ’ -
. ’ - - " & ’ . ! . M v ' K
-t N .
A >
1] . .
.« . 156 , , |
-;", ‘ ' " E 1 °
. ' =% 30 e . - R




¥ ‘
. ! . N - , -
: : [ | . '
? ~J e . e . '
: ._ R o JOB SHEET #2 . P,
A . . , - _ _ .
.- _ 2 - o .
% ‘ - . R (9\_/ R I . - [ . A ]
~ 7 J. Install thrust bearing, thrust washers, and shims (Figure 3) .
}k - . . ’ : ,_ - . i
v P . SHIMS o h
~ * (o3 regquired) @ ¢ L ] . ; . "i
- mmn/@ 4 \
» ) . .o VIASHER . . . |
L4 .
' - B .z/ " THRUST ' ) N
< . BEARING : .
Al .
, : ) . : .
i . . \\ @ . . .
. 4../, . L. o ) -t s |
- e « "7, . | .ORIVE sHaFT — T .
o R FIGURE3 ' T
] i -t ] N
. - M . “ - > ‘e. ) R IS . - N . _
’ . - K Ad}ust and ; mstall so!enon('j o .o Y .
L3 « . ! N
) . . !
- " , T. Ad]USt the solen0|d plungers (Flgure 4) . S Co
. . » . . 5 . . g ! )
e \ . (NOTE: Consult service manual for: justment specifice R S
/.\/ oot ' ,n/ . ‘. . .' * , ,
- . . ‘ .
. rd
T ) ¢ ] ' \ B‘
L]
- rd
: >
, . FIGURE 4~
[ ) g
b Y
) 2. Tighten lower solenoid lo€knut and upper solenoid locknut _
, 3 v
H ‘ v . e ipe . by B h
-(NOTE: Consult service’ manual for torque specifications.) .
. . J\ . h "
, : 34 Install lower solenqid and casing ) . g .
v , ’ (NOTE: Be sure. the solenmd seats .properly in the gearcase

' , h0h<|ng ) ¢ , ‘ N




4

L.

.O— 1 ""' i . ~— ‘_._. .
SEEN . |
- . - o, -
JOB SHEET #2 .
.. -~ .
4, Install solenoid spacer (Figure '5) '~
' i ’ { } 18
. 1 M .
*
Fi R
GURE 5 —~
’ Install up as illustrated |
5. Install uppér soIenond assembly with plunger - and shift rod
assembly into gearcase (Figure 6) ‘
¢ ‘- " . ' /oL . v ®
- . . - . R .h ‘
.Upper solenoid Green wire FIGURE 6
. ) ..
Shift rod T
: Lock nut
Install wave washer, solefloid cover, ga;ket; and.sc}ews .
" Install water pump ' oo
_ . - ' N It \
Pressure test gearcase 7 ;
Install gearcase on' exhaust housing : . ‘ .
‘ . . v, .
'L ‘ 4 v
- , sk:'_‘ .
. A ]
- . S > .
! ¢ .

L3
&
-
-
L4
]
hY
~
. “
LY
"
- .
. l
.
[
-
Kl
K
' i
.
v
N
-
-
1
A
«
.
,
A\
f
.
&




ELECTRICAL GEARCASE

: a- ' 2

[ b. K R

e _uniT vl
‘ . . NAME .,
L oo ' - TEST ) -
’ 4 . " .
Y . -
1. - Match’the terms on the right to the correct definjtions.
° \ , » < .‘
. a. Part of oil pump that directs hydraulic 1.
[ 4 pressure to the correct passage -
. * . , 2.
P b. «Split ring that is snapped into a groove,
‘o ‘ used to hold bearing, thrust washers, and 3.
gears in place
- - * . N
' oo . . 4.
c. Creates the oil pressure which shifts
gears intg neutral and reverse .
- T T, .. T ‘

. d. Part of oil pump that places dog clutch _
f - . . B in the selected gear position ’
. ‘ 2. List the functions of the electrical shift solenoids.

. ‘ . . , P
- oS a‘ -
~N
T ’ e

b. _

= * ~ .

: 3. Identify the parts of the ei’ectrical gearcase. -
. .

‘01l “pump
Truarc 1ing

Ball check
valve

Shift p*ston

\®
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- - 0-187
Y 4 . - .
k] ‘ : ?
- 'ELECTRICAL GEARCASE ]
) UNIT Vi
ANSWERS TO TEST
. - #® 4 o
a. 3 " ) < ‘
J—— . Ky V
b. 2 : ) _
c 1. { * - - ’
d 4 .
. —_— )
a. Operate the caslhg and shift rod up and dbwh movement
. . i
b. Operate the ball checl,< valves . ' .; ’
a.\ Upper and lower .solenoids
b. "~ Spacer ) . .
¢. Shmft lead , .
- N LY »
fj; Casing - ' s )}
e.  Shift rod T
f.  Plungers * e .
L .t * .
g. Wave washer - .
h. Ol pump . — . . .
- ) , \w
y Seal band
i " Seal . , -
k. Screen - ) '
. ) Y - ] . a
Performarite skills evaluated to the-satisfaction, of the instructor
d
® ‘
- - a - 2 'ﬁ - - - Ed ,‘a:*
- ‘ \ ‘ ‘
. 4 P =
- . ‘ N ! ¢ ’
, o o
) ”~ .




reassemble,

* demonstration and by scoring eighty-five percent on_thLLumLtesL

.

FUEL SUPPLY SYSTEMS

~ UNIT IX }

UNIT OBJECTIVE .

& » ! .
Afécompletnon of this unit, the student should be able to ldentlfy the paq';\yf the
outboard pressurized fuel system.

The student. should also be able to dlsassemble
and service” a fuel -system. -This knowledge  will be evidenced through

. Yo " SPECIFIC OBJECTIVES -
- * ) \f o
. bl . . v
After cowpletion of this unit the student should be able to: _‘
- 1. Match terms asocnated with the outboard fuel system to the correct
definitions. ' . r .
h)
N - L
. ldentify the parts of” the outboard pressurized’ fuel system. -
3. Identify the _Earts of the primer bulb™3f an outboard vacuurh fuel system.
4, Identify the parts of the outboard vacuum fuel system. -
5, List five fuel system problems which can cause an outboard to-perform
improperly. ) - ot -
. 6. List- three engine prbblems Yrom impropeY fuel supply.
\ ’ .
7.‘ Demonstrate the ability to: ’
a. Dlsassemble service, and reassemble a pressurized fuel system
b. D‘ssemble servncep anfreassemble a vacuum fuel system. - '
. - ‘« ‘e
* 1 ¥
. o " * '
- [ i '
‘ - ( ’ . At ’ hd
- ;;:“ ) - . . I - - -' l
L 4 > . . *
. . %
A ' / ’
. . . .
. . ] . ' et




.': N : /{ " Read objective sheet. ~
) . . » t N )

_° , . T . "y,
. - . ’ - V4 T . N o - ’_ . 0’191
3 . \" k N ." < . - ’ v )
- \ .. . ) ; . .
. FUEL SUPPLY SYSTEM :
: T ,v' ‘ UNIT 1X .-
ﬁ ¢ SUGGESTED ACTIVITIES - ’
R . ° . W
~ L _instrgctor:' ~ .
A. Provide student with objective sheet.
—~ B. Provide student with information and job sheets. . \ '
. ¥ C. Make transparencies.
> . . x .
. ‘f£ D. Discuss ufiit &nd specific objectives. -
. . E. D*scuss informatié).n sheet. )
' . -
. F.  Demonstrate and, discuss the procedures outlined in ‘th'e job sheets.
- « s . .
G. Give test. ' - . - .
-« + 11 “Student. S LT

- : - = N

B. Study information sheet.

. l C. Complete job sheets. ’
. D.. Stuc{y related assignments given by the instruct_or'
" E. Take test / ] . ’ ‘ ‘ ‘ .
. "
l © '+ . INSTRUCTIONAL MATERIALS ) -
A - _. ) . ¢

.| Included<in_this unit | .
/ A./Me sieet | . ' ) )
] )
' B.

C., Transparency rhasters

. 1! TM 1-Parts 'Qj.-!‘he Outboard Pressurized quel System ‘4 ,
) *2. + TM 2-Parts of the Primer Bulb o R
. ) ' P - 3.0 ™ "3--F"arts of the Outboard Vacuum ‘i’:uel' System ‘(
i oo . P N
i SR - .
— | - 163 ,

Information sheet o - ’ L




192 - )
- . P ik ) "o R ;
O ., D. Job Sheets
£ o s . ;
e . 1 Job Sheet #1--Disassemble, Service, and Reassemble a Pressurized
, J Fuel SyStem . ¢
' < ’ . e— . . - * LI
2. Job Shget—=2--Disassemble, Service, and Reassembie a Vacuum
Fuel System )
\ »
. E. Test - ' )
! ’ l "
F.  Answers to test
Il.  References: .
P ) ¢ I}
A. - Mercury- Marine Service Manual. 1966-1976. Fond du Lac, Wisconsin:
% Mercury Marine Outboard/Brurz\wmk Corp., -
) ] ” B. Outboard Motor Service Manual. 6th ed. le:. 2. Kansas City, Missouri:
. . Abos Marine Publication Division/Intertec Publishing Corp, 1973.
. ,, C. Johnson OQutboard Motor Service Manua/'Waukegan, Hlmois, ~Outboard
) - . Marine Corp., 1975. ol
L 1
\ o . . ) . 4
. e
- Saas
B 1y
' . A » )
_ R ] - L
'V ' s he F ” .
_ . .
’ P “«
, ~—— - < ] o
- N . - 4
‘. . L g R
» ) - /
- ~' ) .
<o RN )
- 1
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' . R B S : 0-193 %
v e " FOEE A s & i - o mmcg—s iy . e e o b
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. . L FUEL SUPPLY SYSTEMS,  ~ ' C / ' '.
. . - < UNIT IX" . ~ - e
. - N - [ .
PR T . & s . Lagse - ooe ,«.Wa.w» B T At N o
) ) T > - A - _':::"it—‘(»;' e ;mw . - . (‘ .
- - <\ - ) t A & " . - ] ‘-.t, )
: . ,‘ ) v INFORMATION SHEET s R " :
. € * N . ‘ ” :
- ' ° ., - ) ‘ . ; . et ~
¢ 1 - i3 - /s 7 ) .
.- : l. Tetm{ and defmttabns v K2 % . / T
vl « -~ v 3 Flie pump"Pum‘p which feedsé,ge fuel from the gas tank to the carburetor '
. PO - of dp engine . . . . < ) 4
. 4 , . , it et e T
) .- " - " v N 2 » i . ‘i -
B8  Primer bulb- Surthe hand squeezed pu mp that msLHes fuel in the carburetor .
. - for starting the engine i oy, ‘\ ‘ -
- ~ : ’ - . N e T
N oo . »- (NOTE The pumplng action s necessary. only VK theAressure has been
. . release® from the ta'< The gas tank mut be vented wnen prumer bulb -
< " . s used ) :
s, . . . . .‘, - \ .. . . . 5 . ., ,
. . C. « Pressure feed- SpeC|aI ar pressge tube connectlng the fuel ‘tank with a .
‘ bae pressurized check vaive, attached to the engine crankgase wﬂur uses te
S ‘ . englne pressure to pressur],e the_gas tank ' __" . K .
o . : 2 SRR
. - . D.. Vacuum’ feed Type “of fuel _system withr a gbecid! vacuurg pump which
d . : attached to the engrne crankcase and Qperated by crankcase pressure
. . /\1' ! a7 — . ] S *
. (NOTE: Gas tank- mus’t be yented’ P .' ' K
? . - ' .
E. Check valve’ Valve whlch altews passage" of fuel In &ne dll’GCTIOH only * AN
* . A - . d R — R - . .’
Ry \__/“\ 8 Parts of the .outboard Qres'su_rrzed fuehsvstem (Transparency 17 - . .
. . - . - i . ~ . . . i R C .
. . A Yuel lne- : ® - <

. A ) " a "3/ _ '
. s /é Priming ﬁump‘or‘pramer tylb - . - T

: -~ . A ” -
N . : ' . *.
~G. Fuel pick-up tube ’ ‘ //
at Jor . ‘ . . . . . e .
© D. PreSsure relief valve. . < L
. ) . R g ’ . .
%c. Arr line . CL - B A
4 ‘ o N . ' e c . : y . .
- F. Pressu‘rlzed crankcase valve ’ q s . -t .
’ .a - - —_— -

Ve G’—'Fft connegtor oL, L

co g Parts of the prrr‘ner bulb (Transparency 2) ' ' . ¢ - -
N - o ..y ) s
o [ A. Clam,ns « ) s, Y .
" : >
- ) - S . ' ; .
. . ! ' . * .
- « 165 ~ H .
i . ' . » ‘-5- A
- - Tos ) ’
‘\ ‘. .‘ ¢




V.

b

LRIC .

A3 ’ . (

. .

- v/
. .
” - S v /
- - INFOR . N
. B. CheckAalve 'assembl ‘.
. . . v T ¢ 4
e Vi) C. Primer bulb ' T
B . <’
LN 4 . . N
. Q’ : D, Check valve body
% . :d ° N v !
J . £1V. Parts of the outboard vacuum fuel system {Transparency -3)
MY » a e
- Lo ' oy =
. , 4 A. -Primer bulb e .
¢ . * _<B. Housing assembly (fuel connector) - ¢
. - L
' (Y . - .
- 'R . %
. : C.'".Vent assembly N\
. {h' * N . -
e . Fuel hne -

Fuel system problems causing ‘improper perférmance - .
* a bl

1 A-

" ""A Z#nadequate air vent i fuel tank

. C. ,Da%ged or leaking fuel line
« D. Clogged or too small filters

“E. " Faulty fu® pump \

-

©VL “*Engine problerms from improper fuel su

A. Motor run lean”
' .Y

B‘, Loss of RPM
»

"¢ Piston and ‘cylinder ‘scoring ,

-~
B. Inadequate fgef line size

p;#"‘-,

WDTE' This can cause excessive heat

¢ -

ﬁbuuild\u\p in the engine.)




. FUEL LINE

* OR PRIMER BULB

‘ TUBE —

“ ¢, - FUEL LINE =

PRIMING PUMP

L

FUEL ﬂrcx mé '

A |

CARBURETOR

©

MOTOR
PRESSURIZED

" CRANKCASE VALVE .

AIR LINE

B BOTTCM COWI,

TWIST CONNECTOR"
AR LINE

R

\—‘FLOAT ARM
. ;TT ‘F*T"' RISPa

. . | & | . I | . | ,: . | . i 01.95 :
® . | PARISOF-THE OUTBOARD
... . ., PRESSURIZED FUEL SYSTEM

N7

»
.

/— PRESSURE RELIEF VALVE
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A PARTS OF THE OUTBOARD VACUUM FUEL SYSTEM -
s - | v . . . —\ e ST »-‘ oo e
.\\~\ ﬂix\// @ WQ%
T Y
VENT ASSEMBLY - ' ) |

PRIMER BULB — =+ Dl - -

HOUSING. ASSEMBLY' ~ -
"(FUEL CONRECTOR) * * "
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~ . . FUEL SUPPLY SYSTEMS T . .
. i . . UNIT X % 4‘,«4 \
’ ?, ‘. 4 R .
- R -l [’- - -~ e ‘.
) J@B SHEET =1 D1§ASSEMBLE SERVICE. AND REASSEMBLE .
A PRESSURIZED FUEL SYSTEM
. v . P . \
. Taols and matefials ’
. - . g K
.. c ) - A Parts tray ’ e . »
: » } .B 'Fac‘téry semvice manual , I
-~ - > .
» . - ~ « /_/\ ~
i . C MHand tool assortmertt . R ¥
=2 < *
. ,
. . D rSafety glasses
. X )
. * < b4 . ]
.o s I Pr%edure,. e . - N »
. - ro v b . r n‘ .
. isagsemble pressgrized fuel xan% *
- . Y o oy . .
’ . ] v " Remove screvss and gasket and Mift entire handle assembly-
oo carefully out of tank
'9 ‘ e »
. DN - Y < [NOTE Do qot bend float rod ¥
% . k 2 - Empty all_gas ouT of gas tank
. Eal e [ . . . e )
' - (Caution Be sure to keep room well ventilated. Dispose oft
. - N gasolme f)ror)er!y . ,'é \
, S '
//(, A ' 3 Looses_coupiing .nut on fuel pick-up tube to free filter head‘
) . . AN ._' , (.Nd‘TE \f filter 1s aascoiored orvcl—oggedA replace fnltér assembky.)
/ H - ) ’ ’ v .
~ T o $. 4 Remove. screws dskBt nd pnmer cover from handle assembly
- i g 3 Iy
N L :
e e ' T {NOTE’ Prifher cover will ha spring pressure -
'/l/ ' 5 Remove prmter dnaphraqm valfe and apring
. -~ . #NQTE Check prtmer dmghragm for any ‘holes or stretcn)
F ) + ’ ':." ] .
. RN ' 6. Check gas tank " for beaks “
AR o :
. e ’ . , . .
. A ! . { E Solder all leaks with good grade of solder and flux, file
_‘- v - e . Smo(}tf\and fepaint red. Use a flameless method of ,soidering.)

e

~ 4.

r
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. . JOB SHEET #1 .. .
Srr/ t ‘ ] ’
\\ " ) - ’ -
B. -Reassemble system ; '
. . 1. Install primer cover .
. “ e ;
, ) . & .(NOTE: Be sure primer djaphragm valve and spring ave in%roper )
s, " . order.} - . -
- - 4, e
. . e :
. 2 dnstall_filter head on fuel ple-up“ 5‘ - N
’ . v el gl .
(NOTE: Start coupling nut threads one Or two turns with fihger
to avoid danger of cross-threading.) ’ )
. r_
3’ Install handle assemhly back on fuel tank s
<
{NOTE" Be sure all joints are air tights .
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JOB SHEET =2. DISASSEMBLE, SERVICE, AND REASSEMBLE
A VACUUM FUEL SYSTEM

7

l‘li

I. Tools and materials

v

’ A Parts tray ’ ' . —
S 4

r

B — Factory service manual « o -

. , C Hand tool assortment.
' . .

\ . D  Safety glasses T

L\/ ’ : Il Procedure”’
A Disassemble vacuum fuel system ' 7 -
) 1 Remove fiiger cap assembly . *
"~ ' 2 Remove screws and'wa;lwers from fuel tank co:er
‘ o 3.©  Remove fuel tank cover 'asse‘mb!y
‘,‘ 4 ' Remove filter and pick-up tub'e'

- - -
., ~ 2 B «

. . :
(NOTE If filter 1s discolored or clogged replace filter assembly.)

-

’

5 Remové fuel lines and primer bulb

NOTE Two different fubl Ilnes are used one with 7/16"

= diameter, the other with 1/2".)
B., Reassemble system ',
oo [ d [ [ °
. 1 . Id§;>ect for-damaged or inoperative parts .-
* 2. Instalt fu&l I|ne'§ and primer bulb »
' 1 . , (NOTE Apply a_hght;coat of adhesive to outside of check valve
° ., assembly and fuel hine stems Care must be exercised not to get
adhestve in stem hole or on valve face)
, ) h N ; . . ) . . -~
. P < A N
3 Install filter and pick-up tube .o
. : i
R 4 Replace fuel tank cover assembly ‘ . .
® - a
’ * ©
» v . '
. .

SN
-3
Cad




. 1.

, a.

B

"» FUEL SUPPLY SYSTEMS
UNIT.IX

. . NAME _

.

y !

o . v/ TEST

>

L]

VaIve which a|IQws passage of fuel in one

directjon onl .
g y v, " '

- f.
Pump which feeds the fuel from the gas
tank to thes carburetor of an engine

Special air pressyge tube cormecting the

fuel tank with a pressurized check valve;
attached to ‘the engine crankcase whlch
uses the engine pressure to pressurrze
the gas tank

[N

+

Simple 'hand squeezed pump that insujzs
t

fuel in the carburetor for starting
engine . -

Type of fuel system with a speéial

vacuum pump which is attached to the-

engine crankcase and operated by

crankcase pressure

L1714

Match the terms on the nght to the correct definitions.

1.
2
3.
£

5.

Y

Fuel. pump

Primer bulb _
Pressure feed
Vacuum feed )

Check valve .

Il
N
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o » 2 Idertify the parts of the outboard. pressurized- fuel system. #
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JdEntify .

a .

L2

-

<
E
z
:
2
g
4

List five fuel system
improperly. .
oo = .

.

3

a. .

-

. - .M ..
List three engine p‘;,oblems from improper fuel

.
<

»

.a. ° Py




7. Demonstrate the~ability to: ‘ -

e . " b. Disassemble, service, and reassemble a vacuum fuel system. s

- N . - . & R .

« X : (NOTE., [f these activities have not- been accomplished pfior to the test, ask
- ° your mstructor when they should‘ be completed) e
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- FUEL SUPPLY SYSTEMS

UNIT IX
¢ L

ANSWERS TO TEST

M A
a. *© Fuel-line « o

” i .9
b.  Priming pump- or griner balb

c. Fuel Dict&:'@ tubg:

d. Pressute ratief valve.

-

.

e. A line » =" |

» - y
, S Ao
f.  Pressurized ‘@gnkcase’ vafze
. .o s Y
g. Twist connector .

)
.

a. Clamps .

e N B
b. }Check valve asser?bly.
.o Phmerpulb

- »

d' Check valve body ¢
- A {I
a. -Primer bulb,

b.  Housing assembly i'fue! connector)

;, t‘ Veqf. assemply vy

d. .. Fuer' line .

£ . : . T, M
a.' Inadktuate air vent inifuel. tank

b. !nadec}ua]a fuel lin®,size .
[ D"an)age} or Ieakm‘g “uel line
~ 3 . -

d. - Clogged, gr too ';mallnﬂjte’f; .

Te¢  Faulty fuel pump




- 6. a. Motor run lean

o b.. Loss of RPM C : . . ¢

& 2 ¢, "Piston and eylinder scoring . . ‘ . .
¢ ¢ - £y 14 h . . v
Ee £ r : - 4 ! ) ;o
S "7, . . Performance. skills cvaluated tor the satisfaction. of'{the instryctor. ’ P Y
RV A P , cL T S N




