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Several intermediate performance objectives angd

corresponding criterion measures are presented for each of six

terminal objectives for a two-semester course

(2 hours daily) which

provides training in the terminclogy, comstruction, and function of
both two~ and four-cycle fuel-air mixture internal combustion engines
¥with emphasis cn outboard marine engines. This 360 hour basic course
includes instruction and practical experience in the following:
safety, care and use of hand tools and manuals, theory of internal
combustion, ignition and electrical systems, cooling systems, fuel
systems, drive umits, and engine control systems. The titles of the
performance objectives are: Orientation, Tools, Engine Construction,

Ignition System, Fuel System, and Drive Unit.

(This manual and 54

others were develored for various secondary level vocational courses
using the System Approach for Education (SAFE) guidelines). (HD)
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Documents acquired by ERIC include many informal unpublished
materials not available from other sources. ERIC makes every effort
to obtain the best cory available.
reproducibility are often encountered and this affects the quality
of the micrcfiche and hardcopy reproductions ERIC makes available
via the ERIC Document Reproduction Service (EDRS). EDRS is not
responsible fcr the guality of. the origimal document. Reproductions
supplied by EDRS-are the best that can be made from the original.

Nevertheless, items of marginal
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MARINE ENGIVE [[FHCHANICS -

Time Block: 2 !ours Dailv

This 360 hour course provides training i
construction, and function of both two a
&ir ixture internal combustion engines
marine engines. The course includes ins
experience in the following:

A - safety

B - Care and Use of Hand Tools and

)
I

Theory of Internal Combustion

D — Ignition and Electrical Systems

E = Cooling Systems
F — Fuel Systems
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9363 — MARINE FNGING MECHANICS - BASIC

Syllabus of Terminal Performance Cbjectives

1.0 Orientation
2.0 Tools

3.0 Engine Construction
L.0 TIgnition System

5.0 Fuel System

6.0 Drive Unit

[
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- CURRICULUM OBJECTIVE

Design, develop, implement and validate a three year curriculum in

Marine Engine Mechanics for Duval County students. This curriculum

will be implemented as a preliminary field test to begin in September

Upon completion of this program 85% of the students will achieve
75% proficiency on the following:

1. Teacher, made test (attached)

2. Practical demonstration of skills developed (attached)
Although attendance, mathematics, science and communications
necessary to success in this field of. e ployment are taught as re-
lated information, it is expected that a student entering this spe-—
cial course will already have an adequate general education upon
which this course content may be presented. This will enable him
to zrasp and retain what is taught. A student who enters this
course and who does not possess the essential fauﬂdatigﬁ may not

expect to succeed beyomd mediocre attainment.

~J



PRACTICAL DEMONSTRATION RATING SCALE

ITEMS TO BE RATED PERCENT VALUE ASSIGNED

1. Planning 15%
C o a. Operation order
b. Selection of tools and materials

¢. Use of trade knowledge

a, Accuracy (free of mistakes) LO%
b. Precision (adherence to limits)
¢c. Finish (as required)
3. Work Habits
a, Cleanliness 30%

c. Care of tools (inventory)
d. Safety

e. FEconomy .of materials

L. Moral-Attitude 15%
a. Cooperation
b, Iniative

¢. Dependability
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COURSE T1TLi:

___MARINE ENGINE MECHANICS - BASIC

AL CORIOCTLYE
QE3ETYIVE Ea,é;@

e P

ORTENTATION

student organizations, and shop safety practices by answering correctly
80% of the questions on a written test.

Irter ad!ny

Criterdion !Measuras

Given a list of job titles; the student
will select with 100% accuracy the titles

related to this field.

Given a print out of general shop are
student will locate position of all fire

extinguisher on the print

The student will identify
writing at least 5 safety

a
out.

orally or in
regulations.

The student will with 80% proficiency

Circle those areas
field:

Marine Mechanics
Ind. Engine Mech.
Parts man

Servs Manager
Field Representative

related to this

Steam fitter
Air Craft Mech.
Diesel Mech.
Electrical Mech

Performance is evaluated by criterion

stated in obJjective.

Evaluated by-criterion in objective.

1,

Name one club designed especially

answer questions
available to him.

about student organizationg

2.

for Industrial Education students.

What does VICA mean?

3.
be

Who can belong to VICAZ?
What benefits are derived from

o

belonging to VICA?




Terminal Performance Objective
Interia Performance Objective

FUNCTIONAL PERFORMANCE ANALYSIS

1.0
Ll

#

.. Ne,

~ Learning Steps

No.

Criterion Performance
__Evaluation (Respomse)

6.] HMethod/Media Selection

" Time

_Requir

1ii;igv

=
.
[ )
"
b

lilij’

1.2.]

1.2.2
1.2.7

10

In your own words describe why
the trade has grown so rapidly.
in recent years.

Describe why more people are
being attracted tothe trade .

Name at least 3 sources you
would try in looldng for job in
this field,

Describe 3 things that are im-
portant in prevention of fires
in shop srea

Safety is whose responsibility?

Describe a shop safety regula-
tion in the use of drilling,

1.1.1

1.1.%

1.1.3

1,2,

1,2.2

12%

State that dus to shorter working
hours and more lelsure iime, more
people than ever before are de~
veloping hobbies of fishing, boat-
ing, water-gkiing, ete,

State that due to the demand ex-
ceeding the supply of well quali-
fied mechanics and related jobs
the pay, benefits, advancements
are more attractive.

State—State Buployment Office,
newspaper classified ads, engine
distributors, dealers, employ-
ment services.

State extreme care in the
handling of fuels and flamm-
able liquids,

1,

2. (Good hovsekeeping practices
i.e., wiping up gpills,kesp-
ing rags, paper, etc. stored
properly.

Being familiar with electrical
circuits and their capacity,

3-

Keep power tools, extension
cords, ete, in good repair,

Lh

State "EVERYONE,"
StatessUse safety goggles.

113

1.2.2
1.2.3

Presentation by member of Craft
Committee and/or Field Represerd
tative of engine manufacturers.
Lecture by teacher,

Same as 1.1.1

Same as 1,1.1

Lecture

Lecture/film safety posters

11



FUNCTIONAL PERFORMANCE ANAL

181 Performance Objective _1.0

lm Performance Objective L1

YSIS

“Learning Steps

Criterion Performance
_Evaluation (Resgaggg)

“Method/Media Selection |

" Time

Requir.

be why fire drills are
',Ellti

trate proper clothing and
for shop work,

be behavior that can ser—
y effect shop safety,

ng, chipping, wire brushin#

L2444

li2g5

14246

State that it helps train for a
quick and proper response in build
ing evacuation.

State long sleeves, loose orna-
ments, soft toed shoes, neckties
are. dangerous around revolving or
moving parts, tools and machines,

Select by underlining correct

answers:

1. Horseplay.

2, Practical jokes,

3¢ lLoud and boisterious
talk and laughter.

Le Attention to detail,

le2.4)

1.2,5

142,6

Lacture

Film/Lecture/Posters

Lecture/F5.1m/Posters

13



ACCREDTTATION RUMBER 9363

COURSE TITLE:

[0S ~ BASIC

~The students will demonstrate knowledge and skill developed in use
purpose of measuring devices and tools as evidenced by 80% of them

LO0LS

and
ansvwer—

ing correctly 75% of all questions on a teachers prepared test.

_Internediate Performance Objectives

Criterign Heasuraa

Given (10) incomplete sentences concerning
mechanics hand tools, and a list of terms,
the student will select the correct word or

‘words from the list to complete all ten

“sentences correctly.

The ~_is the
proper tools used to determine the
outside diameter of an item for

_out—of-round condtién. -~ _ _ _  _{

a. Scale

b. 1Inside caliper

c. Micrometer

Using a 6" scale, the distance
across the top of a cylinder is

3%". This is called the
a. Stroke -
b. Torgue

c. Bore

A tool inserted in a hexagon shaped
rzcesses of flush mounted screws
is:

a. Inside caliper

b. 1Inside micrometer

c. Set screw wrench ,

The end of a Phillips~head screw=
driver is a:

a. Flat Blade
b. " Pointed end with four grooves.
¢, Fluted end.

A .screw extractor has:

a, Tapered right-hand threads,
b. Tapered left-hand threads.
Hacksaw blades are made of:

a. High grade tool steel.

b. Chilled cast iron.

c. Carbaloy

A is used to cut ex-
ternal threads.

a. Tap

b. Set screw

c. Die




Criterlon Measures

_Intermediate Performance Objectives

The learner will correctly identify given
special tools and match to their proper

. function (as specified in the appropriate:

service manual).

10.

!J\

b3

. After cutting a piece of tub;ng,

it should be reamed to remove any

~ii§
b. Grooves
¢. Burrs

The usual cutting lip angle on a
twist drill is

a. 45 deg.
b. 59 deg.
c. 60 deg.
d. 75 deg.

The main reason for using 2 box

type wrench is

a. Greater strength.
b, Used on rounded nuts.
¢. Less liable to slip from nut.

From prints of special tools, name

from the cut edg31

and deseribe the functlan of each

below:
a.

Demonstrate the use of these tools
on an actual engine provided by the

instructor

This

is used_

This ___
is used _ -

nl




Measuring devices,

o | Intermediate Performance Objectives

Ho,

E:iiter;cm Measures

Given (4) engine discrepancies. the student
will be able to locate the cor: :ctive action
‘steps necessary to repair the problem in the
appropriate service mamal.

16

2.3

A+ 1£ peor compression, look for

Complete the following by ‘writing in
the anawer of the steps necessary to.
locate the discrepancy using the ap-
propriate service maruals

1,

2e

3 S
be
6o ,,

8.

1.
If
1.

no compression, look for:
24

C.

2. 7.

spark does not occur 100K .fors |

3e 8.

ho o

Pe

5 L] — . IDi




TEEHiﬂAL OZJECTIVE
F0,_2.0_

- COURSE TITLE: MARINE ENGINE MECHANICS ~ BASIC

TO0IS

Lo, |

Griterian Heaaurasjww

The learner w311l demonstrate ris ability to
follow the steps above by correcting any two
of the problems above, using tha service

marnual.

udent w111 demgnstrate the ab;llty to re=
ognize a part, (verbally described by the
instructor) in the parts manual, and write
he correct part number for any given item.

17

2.4

2. 5

= ﬁD

-

During the carburetion chegk the ,
spark plug is found dry, lcok for: t
1. . 2. R A

35 — VLF-V - L _ __ _

Using the service manual, correct
an ignition system: Provided by
the instructor:

flg A sheared flywheel key.

2) A shorted spark plug.
Demonstrate the steps required to
check ggmpress;nn using the service
manual.

Demonstrate the steps necessary to
check a carburetion problem u31ng
the service manual if:

a. The spark plug is wet .
b. The spark plug is dry. .

. For a 1966 Merc. 350, using a parts

manual provided, write the correct
ref. no. and part no. for the fol-
lowing items:

a. Connecting rod

b. Crankshaft

c. Fuel Pump '

d. Spark Plug

Using the service manual, list the
recommended parts and specifications

for a 1962 Johnson RD-24 engine:

a. Spark Plug

b. Hp @RPH g
c. Cu. in. displacement




ACCREDITATION NUMHER 9443

COURSE TITLE: _MARINE ENGINE MECHANICS - BASIC

'RRMINAL OBJECTIVE
OBJECTIVE NO, 2.0 X0s

0. } Intermediate Performance Objectives 7 | Ro, . Criterion Measures
2.0 2.5

3. Describe in writing the difference

rn' | & g between:
§ A. Service mamal & parts manual.
: B. Reference number & part number,

L,, e , - J4. The letter "E" in an OMC model {
. number indicates an

5. The Chrysler 1967 Model 357 uses
a ___ carburetor.

6. The Evinrude, Gale & Johnson engineg

l are made by the




On the next page you will see pictures of wrenches, each of which has a small
- rumber next to it. Look at the picture, and place the number on this sucet
next to the proper name for that wrench.

‘; Place the number, or numbers, of the tools on the blanks after the statement
*  which best describes their use and purpose.

; UNIVERSAL JOINT

8 - POINT SOCKET
EXTENSION BAR

OPEN END WRENCH

12-POINT SOCKET

SPEED HANDLE

DOUBLE BOX WRENCH ,
SET SCREY WRENCH ( ALLEN)
SOCKET WRENCH SET -
MONKEY WRENCH :
ADJUSTABLE END WRENCH
TORQUE WRENCH

VICE~GRIP WRENCH
SPEED TEE

COMBINATION WRENCH
SLIDING T HANDLE
RATCHET HANDLE

FLARE NUT WRENCH
SOCKET DRIVER

RATCHET ADAPTER

PIPE WRENCH
FLEXTENSION

SPANNER WRENCHES

FLEX HANDLE EHINGE) ,
DEEP SOCKET (12-POINT)

Mot M e st ol N M Mt S P e P Mt Yyt

Mt Wt Wt W Wt Wt e N

(1) size on both ends same.

(2) 1In a hollow set screw

E’“”F‘(B)”Int;ghtemng nuts to a specified tightness_

(4) When a particularly tight grip is required to hold material

19
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2. 6. 10, T g
3. 7 11 - 5. 19—
b 8. 12 ~ w6 @
21,

— -3 S - —

'15

BLOCK II

2.

Measuring Devices

]

Special Tools (Measuring)

TEST -

On the attached sheet the figures are numbered.
in the space next to the name of the tool to which it corresponds.

Insert the figure rumber

Snap gage, adjustable type
Inside caliper

Steel Rule

Feeler gage .

Micrometer caliper
Telescoping gage

Steel Tape-rule

Dial indicator

Tap and drill gage

Plug or Yy0:'="no=90 " gage
Snap gage, plain type

) Screw=pdtch gage

) Outside caliper

the dimemsions numbered 1 through 24 in.
13. 7.

In the space provided below, give
Figure 2: ‘
1.

. 9.

23—
2h._

Place the number or numbers of the tools (Figure numbers) on the blanks
' following the statement which best describes the use and purpose, or ask
yourself, "Used to measure what?"

A. The size of a drill —

B. limits on outside diameters —— e ]
C. Either common fractions to sixty- . - - o

fourths of an inch or decimal fractions

to one-hundredths of an inch - _
D. The number of threads per inch of a ) )

bolt or a nut. N _ _ i

In figures 1i to 18 inclusive, insert the correct decimal fractions in
all of the blank spaces below: -
Fig. 14 a. Fig. 16 , 7

b.

E

Figi 15 E. ~ . Fig!' 17 E!, _
B. - o
B - Fj-g- 15 E:i . —

| ]
i
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PUNCTIONAL PERFORMANCE ANALYSIS

Terninal Performance Objective 2,0
Interin Performance QObjective 2,1

!

“Tearning Steps

o)

“Criterion lerformance

| Method/¥edls Selection

“Tine

_| Requit

2edal

21,2

Locate tools on visual display
board common to the trade,

Recoguize that different tools
have different purposes,

13| Utilize 6" scale for measuring,

211

2142

2143

|aceuracy,

Hribs nanes of sach tool vith 1004

Match the correct name to the pic-
ture of tools provided with 1004
accuracy for job described,

Heasure all Lines on hend out giver
mist be accurate 1o L00%

@ll!l

2142

2,143

Lecture/ Tnstructor
Demonstration and printouts

Lecture/Denonstration
(lass discussion

Lecture/Filn
Class practice printout.

24



CS = BASIC

ENGINE uQNSTEUCTIGN

" Upon completion of the engine unit of instruction ggg% of the students

will answer _85%4 of attached criterion test correctly.

. ﬁ@!,,

7; Intermediate Performance Objectives

Ggitgrign Measures_ -
3.0 § 1. The major difference between a twaj
strcke and four-stroke cycle en-
gine is : _

2, TFrom the attached sheet, pick out
the proper momenclature for the
parts with the arrow. (see at-
tached test 1)

3+ Viscosity is_ s

L. Volltlllty is -

5. The cylinder head bolls must be in-
stalled and tightened according to
a Elld Ly
prescribed by the individual en=' -

~ gine manufacturer.

6. Lapped valves must contact the seat
with ~ %and have a min.
margin above W,

7. What tool is used to measure a cyl—

- ...«~inder for out of round? -

8. “Worn bearings should be: B
A. Replaced
B. Reamed smooth

9. Insert the name to the section of
the piston that the arrows are
pointing: (See attached test I)

10. A piston is considered worn out if
a ___ feeler gauge fitc
between thE groove and the top rlﬁgé

11, Scratches below the rings indicate:!

1. Dirty air filter.
2. No air filter

3. Dirty oil

L. Discolored oil

Nt



COURSE TITLE: _MARINE ENGINE MECHANICS .. BASIC

m m. 3- -

_Internediate Perforpance Objoctives

No,

Cfit.arian Heastu'as

}s0 JComtt.

Glven a print, out of the events that take '
place in a 4 stroke cycle engine, the stu-
dent will indentify each stroke and relate
parts with 1004 accuracy.

Glven a :List of parts, the student will se-

lect with 80% accuracy these pertaining to
an engine.

‘Given the problem of sketching each event
‘in a k-stroke cycle engine, the student will
~correctly locate the parts in their rela-
tionship to each other,

The student will compare the 2-stroke
cycle & L~-stroke cycle by selecting the
advantages & disadvantages of each with &)%
accuracy.

D

3.0

3.1

3.2

3.3

3.4

12,

13.

It is important that t.he manufac-
turer's recommended type of oil
and the proper oil to B
ratio be followed in the 2 cycle
engine.,

Timing of the engine is accom-
plished by the cam

(see attached print-out)

Circle these parts found in an
air-cooled engine:
1. vheel 6. oil pump
2. camshaft 7. radiater
3. valva (poppet) 8. flywheel
Lo =y Jer 9. cylinder
5. transmission fins

10. cam lobe

Periormer will be evaluated by
the criterion in the objective.

Using 25 (s—-stroke) & Ls (L-stroke),

place before each statement .he

correct symbol,

1. ~ The most simgsle &

) o efficient engine

design from the
standpoint of fuel
& exhaust gas mix-
ture movemert.




ACCREDITATION NUMEER 9363

COURSE TITLRB: MARINE ENGINE MECHANICS - BASIC

TERMINAL OBJECTIVE

R Intj,fa;meiﬂiataﬁ ?&iﬁﬁggga Q‘!; ggt;vgs . Na. ~ Criterlon Measures

JCon't, 3.4 2. A1l events in the
B - cycle take place in
two strokes of pis-
ton. e
3e__ __The complicated sya-
~ tem of valving adds
materially to the
wedght & original
7 cost of the engine,
L. _______Horsepower to weight
' "ratio 15 more favor-
able
5. ___________Generally more eco-
' - nomical when fuel
costs alone are con-
‘Called "Cranmkcase
gcavengedw & are
used almost univer-
sally in the out~
board motor indus-
try.
Te Has most efficlient
) lubricating system.
8, . ~ Lends itself for
~ usxing a variety of
fueala,
9.  Uses deflector on
' top of plston.
10,  Reed valve sometimes
~ used as intake valve

o

Given a sahﬁticg#;t;gut of the crank- 3.5 Performer will be evaluated by the
. .} case scavenged, ree alve type, 2-stroke criterian in the objective. 7

“} cycle ‘engine, the student will correctly R The obJective.
{ 1abel the parts & esvents.

27




UNIT I ~ TEST
(TYPTCAL)

Student’s Name

T REFE

A Insert the number next to the name of the Automotive S
~ part to which it corresponds. {Fig. 1) Fundamentals . . 58-61

Avtomotive

Threaded hole for piston pin | Mechanics . . . 24-28

Head T — .

Top land { Y Grooves

Skirt & Locking snap ring groove

Piston pin boss 9. ( ) Skirt reinforcemeht

Head rib 0. () ©il drain holes

RENCES

w

iRl el o

spaces. NOTE: Figures 2 and 3 are k..o and side views of a cam-ground

piston showing different dimensions of the one.

1. The piston land diameters should be .U28 to 0.033 inches less than the
diameter at ___________. :

2. The elliptical shape of th: viston skirt should be 0.010 to 0.012 inches

. less at diameter__________th~-: uacross the thrust faces at diameter___ .

3. The skirt of the piston sh.».id taper so that the diameterat _______is
from 0.0005 to 0.0015 inchz. ierv thanat . :

4, The thrust axis is representeu i diameter __________in Figure 2.

5. Diameter_________in Figure # 'll increase the greatest amount when
the piston becomes hot. /

RELATED PROBLEMS ,
1. Why are some pistons called “cam=-ground pistons” ?

2. Wl}y do cam-ground pistons assume a round shape when they warm up?




DliJuh Lit LHRA L ieis wefsws douid s h isis

UNIT H ROD AND ASSEMBLY

TEST
(TYPICLL)

ASSIGNMENT "~ REFERENCES .

Pages

A } Label the components indicated by uun . ‘u. Fundamentals . 60,61,

B

1to 15 in Figure 1. | 67-69

Awe Mechanics . . 24-29,
Identify the types of piston-po Jucking i 60, 79-81
Figurc 2 by inserting the lette: .. the spuce o
next to the name to which * - -esponds.

1. ( ) Full-[loating pin . 1) Fixed pit: 3. () Semifloating pin

RELATED PROBLEMS

1.

What is the inain reason for locking the pistun pin in the connecting rod or
piston?

[, I S R — .

(:scribe briefly the three types of piston-pin locks as shown in Figure 2.

ia. e e e L o

4




Cotraiuly aaa LIRTL NS VAR LLILU L LY
UNIT K VALVES AND SEATS
~ TEST
(Typical)

T e ;i : e s rem PR -

; EILT P el

777
My i
o

VPR

R

e

= "%;ﬁ}”‘%@mm
v
]
v
1&

L.."'m
> |

I
b
" ¥
'
e
T
P *ma

[

R
ZSBImREIY
o A i S
SN

ASSIGNMENT " HiFERENCES

A’ Study the section drawing of the valve ¢ ST Pages

. block assembly. au e vy me

: : “udamentals .. . 71,786,

Bl Identify the main valve assembly puris i, L aktve 21._9¢
lettering the part names in the space nr- mechanizs .. . 31-33
vided for each one. RS- e e

RELATED PROBLEMS

1. What returns the vaive tn it~ t wier it has beer ralsed by the cam?

2. Why is it necess.rv 6 have o,

\ ‘ ~iance between the valve and valve
lifter? _____ B}

30
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ERIC

Aruitoxt provided by Eic:

L L L))

#

U NS R
R :n..

ASSIGNMENT

A Q Study the drawing of the valve
asstinbly.

B ’ Ildentifv parts numberen ! thye o

namir the parts ix the
for ez« h i 2.

C ’ Insert the number in the encicvled
it corresponds.

RELATED PROBLEMS

at the same rate? E‘x;i]:—::'

1. Whe the engine is beiog w... .aed up, do all uniis of the

SRR Stvdert g ko g

") VALVE HEAD.

-7y VALVE STEM
—— NS TAP

. ) ¢sm NOSE
_ VAIVE SEAT
At GUIDE
- () vaLvs reepER
= ,;:j(,ra VALVE 3PRING
(O evuinper Heao |

D RETAINE . TUPR i

| AREELCLERRA Tt T Sl

" T REFEREN

e Automotive
Fundamentals

o Autumotive j
i ¢ - e ¥
Meachunics .19, 5k gii

. ‘> the name of the part to which

valve assembly cupane

2. Why mus¢ the end of th Tosthor
roun-ted surface? .

3. Will a bent or worn pusi cod ierease or decrease the lift of a valve? e

arm, cvuntucting the valve stem, have 4




FUNRTIONAL PERFORMANCE AFALYSIS

Terninal Performance Objective 30
Interin Performance Objective  Jol

Ho.|

Tearning Steps

| No

" Criterion Performance
__Evaluation (Response)

No.

Method Media Selection

" Tipe
| Required

11l

agy:

W13

!

]

Define an engine cylinder

Describe: what is the purpose
of a cylinder?

Describe components within a
cylinder assy,

Describe how a cylinder is
sealed,

| Wy is a good seal important?

0| What is a piston?

What is the function of the
valves on the L-stroke cycle

3; engine?

3l

Jili2

Ji143

el

3]

3144

A cylinder is a seeled straight
walled tube,

Provides a chamber for combustion
of fuel,

Circle the components that belong
in the assy,

State that it 1s sealed by cy=
linder head and piston ring.

State that it increases compres-
sion and prevents "blow by,

Slide device in cylinder which
the pressures act on, connected
to the crankshaft by means of the
comecting rods

Provides an opening for intake
and exhausts

Jla]]

31142

34143

Jalal

3iled

314

o]

Lecbure/mock-=up

Lecture/Theory

Graplﬁcs/ﬁagkﬁup

Lecture,/Mock-p

Lecture/Theory

Lecture/Mocs=up

Lecture/Graphics

33



1 Performance Objecti
- Performance Objectiv

ve

FUNCTIONAL PERFORMANCE ANALYSIS

3.0

e

Learning Steps

o] Criterlon Performance

Evaluation (Response)

No.

Method/Media Selectlicn

Tine
_Required

e the position of both
and the piston on the ind
roke?

e the position of both
and piston on compression

¢ the wraition of the
and piston on the power

e the positions of the

troke.

es and temperatures are
t in the cylinder during
troke?

Fel.f

36148

3eleld

Be1s11

3s1.12

Intake valve open, exhaust valve
closed, piston travels down in
cylinder,

Both valve closed, piston moving

upward in c¢ylinder.

Both valves closed and piston
travels down in cylinder.

Intake valve closed, exhaust valv

Underline

2+ Compressiomn,
3« Power
L+ Exhaust

3:1:8
34149
E.l;l@

73.1.11

341413

éﬂtiiz:e/(}rapﬁics
Lectuie/(}faphics
Te~tvre/Graphics
Lecture/Graphics

Tecture/Graphics




ACCREDITATION NUMBER 3367

COURSE TITLE: MART

HI\

SNGINE M

L fHICS - BASIC

TERHINAL OXVICTIVE
OBJECTIVE 1.0, 4.0
Upon

make engines.

completion Gf tﬁe Ignition Unit of instruction 99% Qf tne students
will answer 75% of attached criterion test correctly,
will disassemble, time apd assemble the irnition

TGNITIDN JYSTZJ

In addition trainee
system on three different

Procedures required will be 1030 complete as defined.

0.

Criterion Heasurss §

The learner will list the basic items re-
quired to complete a magneto ignition cir-

the student will identify
used for ignition inspection.

Given test cauipment the student will de—
monstrate ability to follow instruction
manual and pronerly use test equipment.

The student will determine a "hot" plug by
interpreting a2 printc it of three plugs.

The student will choose the correct order ol
trouble shooting an ignition problem out of
3 g;ven methads-

to match particular tool use.

4.0
L.1

4.2

L.3

Lol

L.5

4.6

36

7(5&& attached test)

Sketch and name those items necessary
to complete a magneto ignition cir-
cuit.

In the blank next to the picture of
special tools insert the proper name
of ignition tools only.

Use the Mer-O-Tronic Tester to:
Make 2 continuity check

Check a condenser for leakage.
Check a coil for operating
amperaqe.

\E'JFIT"W

Criterion contained in I.P.O.
Criterion contained in I.P.0.

(See attached"match" printout)




it s = e mak sk Ef kit & A S

UNIT D SPARK PLIGS

Ap
5
c

? Aduig o

REFERENCES
: Pages

references cited. P,

Study the pages and illustrat. .. in *i:-
336,337

Label Figures 1, 2 and 3 to indiciie 1 | A
heat range. LW

== ﬁ,f?-h!‘ I S L
223 80 that ihe number of the partis

. 298-301 §

HName the sp. % lug parts in the cols,
in Figure ! < iocegpond -0 0 the « o0t 1ir 28 1n the columns.

Where a statement is : “ue, encircle the T; where a statement or any part of a
statement is false, encircle |- 17,

1?
2.

A plug designed for a bt engine has a shorter i ulator firing tip. T F

Variation in the speed of heat *~wsfer from tie: y-ugs to the cool-
ing system is the heat rvge of apark plugs. T F

The final selection of the proper “heat range” should be governed
by the actual operating conditions of the vehicle involved,. T F
It is never advisable to deviate from the recomme=cd plug heat
range.

]
o

37
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FUNCTIONAL PERFORMANCE ANALYSIS

Terninal Performance Objective 4
- Interin Performance Objective kol

" Learning Steps

| Evaluation (Respouse)

Criterion Performance

“Ho.|

"Method Media Selection

" Time

| Required

1‘2

2 i 1

24

3;1

Tdentify ignition parts on en-
gine make up,
ignition inspection,

Demonstrate proper use for
various ignition tools,

Demonstrate ability o use test

.| equipment,

1| Identify various differences in
| spark plug heat ranges,

Identify special tools used for |4e2,] Explain the purpose of various

.| brevel, the Detter the plug,

Write names for each = relating
names to part with 100% sccuracy,

Recall parts by name from make-
up as requested by instructor,

ignition special tools as illu=
strated on handout with 1004
ACCUPECYs

Using special tools provided, dems
onstrate the use for each on an
ignition system provided by ine
structor,

state the names of ignition parts
that can be tested on the ignition
Eﬁﬁlyserg

State the difference hetween & hot
and cold plug is the length the
heat migt travel, From the tip of
the plug, through the insulator,
to the plug shell, and finelly to
the cylinder head, The longer the

blel

hal o2

ha2el

v,

ladel

babl

Make-up, lecture, ¢lass discus-
aion,

Tgnition nake=up

Printout on special tools, lec
ture, feeler guage, puller,

ignition tester, flywheel holder

cluteh wrenchy spark plug guage
demonstration by instructor on
the used of each,

Tgnition specigl tools air
cooled engine class practice
service maruals,

Merc=o-Tronic tester co lensers
wires, plugs, coils, Service

‘manuals, lecture,

Tecture
Transparencies
Selection of spark plugs,

.

39



_ ﬁ_s‘,‘l Performance Objective
erin Perfornance Objective _

FUNCTIONAL PERFORMANCE ANALY

a0
Hul

518

Tearning Steps

NoJ

Criterion Performuce
Evaluation (Response)

Yo,

Nethod /Medla Selection

" Tme
| Required

'j.ase the correct order of
aps in trouble shooting en
gition problens

. :ambly cgmplete when all part
nalts, nuts, etc, are placed in
8 (mtainer,

| Selact the proper tools to re=
assenble an ignition system pro<
vided by instructor,

hodol

bl

1 Disassemble the ignibion system

Hrite the steps necessary to solve
the ignition problens (paying pe
ticular attention to the order)
Given on worksheet use the service
mermal,

(points, coil, condenser) etcs)
Disassenbly complete when all pert
bolts, muts, etc, are placed in 8
container,

XX

Reasgenble an ignition system
(point, coil, condenser, etc)
meke necessary adjustments, See
oure all nuts, bolts, wires,
screws, etce in thelr correct
location-and proper torque,

b5l

habel

b7l

Iecture
Appropriate service manualss

Basic Engine for class use
Service mamals
Required tools

Basic Engine for class uses
Service mamals, Required
tools, Demonstrations

41



The student will demonstrate his knowledge and skills of fuel system
and carburetion as evidenced by 85% of the students answering 75% of the
Criterion test questions correctly. ”

) JHo, | Criterion Measures
5.0}1. Describe the purpose of the carbu-
retor.

2. Name the parts in the fuel system.

3. The float type carburetor uses

' __ fuel pressure.

L. The Suction typé carburetor is
easily identified by it's location

H to the __ . .

5. ~_pressure
worklﬂg on a dlaphragm produces
fuel pressure for the McCulloch
chain saw.

6. A ruptured diaphragm in a fuel.
pump is detected by: (See attached)

7. The initial carburetor adjustments
of the following are (See attached)

8. After an overhaul performed on a
carburetor, the engine will not
run. The cause ccuid be: (See
attached)

9. The purpose of the _ .

is to increase the-speed of the air
flow and decrease the pressure in
the carburetor throat. L
The 3 things necessary for the op-
eration of the internal combustion
engine are: Select 1 answer:

a. oil, water, fuel.
b. air, fuel, ignition.
c. fuel, air, water.

Pressures and temperatures are
lowest in the cylinder during the
_stroke.




ACCREDIRATION NUHBER_ 9363

COURSE TITLE:

) MARTI\TE ENGINE

TCHANICS ~ BASTC _

~ FUEL SYSTEM

[ e v . . P -

1
i

i
|
]

:

Ko, Criterion Measures

The studmt will demonstrate his understaﬁd—

g of the composition of fuels, prop

handling of and its application to internal

combustion engines by completing succegs—
flﬂ;y 70% of the criterion questions.

tabat

43

7111 the float t.ype carbu:etcr the
proper fuel level is maintained
in the fleat chamber by the

12.

) - valve.
5.1 } 1. List two safety rules in the hand-
ling of fuels.
1
—2 i i ——— i ,’*', e ;,,77 ’*ﬂ
2, As a result of combustion gas-

oline produces carbon mamnde,
..or CO, which is a _
poisonous gas.

3. 15 parts of this gas to 10,000
part of air can cause quick paral-
ysis or

Can you tell by the odor uhether
or not carbon monoxide is present

in a room Yes No

4.

5. Which liquid evapcrates most rap-
idly:

("' water
(2) Gasoline
This is because it has a _

boiling point.

6. Rags, especially those which have
been used around fuels, are sub-
Jject to spontaneous combustion,
therefore, extreme care must be
taken in their L .

(3) oi1




" ACCREDITATION NUMBER___ 9363

__MARINE ENGINE MECHANICS _ pasIC

TERMINAL OBJECTIVE
OBJECTIVE NO.,_5.0_

Irtermediate Performance Objectives

Ho,

, Griﬁsrién Measures

con't,

Given a carburetor student will disassemble
completely, indentifying each part by name

..j.and function-then reassemble and adjust to

mamifacturers speejiicatiégai o

The student will diagnose malfunction (pre—
vioudly created by instructor) on an in—
stalled carburetor, and maske proper repair/
adjustment so that engine will run,

| ™e student from memory will draw a sketch

of a fuel system labeling by name the main
components with 100% accuracy.

Gi?e.n a two-cycle engine the student will
determine the proper fuel-oil mixture by
utllizing the Handbook of Service Instruc-
tions for that specific engine.

5.1

5.2
5.3

Sedy

44

7.

9.

10.

Ai

Criteria

Gasoline should be stored in:
A closed metal container
A closed glass container
A closed plastic container

B.
C.
An cleaner is

mounted on the carburetor intake
to screen out dust and grit.

The cleaner also acts as a flame
arrester in case the engine @
______ through the carburetor.
When a liquid changes to o
it is said to evaporate.

Critera contained in I.P.O.

Criteria contained in I.P.O.

contained in I.P.O. T




“ FUNCTIONAL PERFORMANCE ANALYSIS

{nsl Perfornsnce Objective 50

terin Perfornance Objective oot

{

" Learoing Steps |

Nol Criterion lerformance

" No,

“Hethod/Medla Selection

Time

| Required

::-_H}yis alr necossary?
Defin: tr-fuel ratio?

Describe how fuel is broken
into particles and mixed with,
gir in the carburetor,

{ Describe the spark plug vethod
of testing the fuel~air nmixbure
on a 2=cycle engine,

Seled

Slad

5eloh

Jelil

904

__Ivaluation (Responge)

State fuel broken into fine part-|
icles and mixed with air, To bur

properly a vapor mist is desired,

State ézq,fgen ig needed for burn-

Write parts of air compared t0
parts of fuel in the fuel-air

| mixture,

State by the velocity of air rush
ing through the carby throat,

‘Relate that a black carbon de=

posit indicates that mixture is
too rich, prolonged idling, too
mich oil in fuel, or low ignition
voltage,

Relate that a white or Light grey

nixture,

Sele]

5ele

5ela3

elok

Tecture

Tecture

Tectire

Demonstration
Spraying Liquid from

Spay guny
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FUNCTIONAL PERFORMANCE ANALYSIS

ferninal Perfornance Objective 50
Interin Perforaence Objective 7_55_;

ol Vethod/ledls Selection | Time
Requirec

“Tearning Steps oy Criié;iaﬁ?arfi:rménne
Bvaluation (Recponse) | L

‘Biplain why & carburetor will 5.3,1| State that enough air is not mix=|5:3.1| Lecture

ot function and engine not run ed with fuel causing a "too rich Demonstration
4f air filter is clogged or ob- mixture which will not burne
~shructed, '

Describe symptons of needle 5,302| Relate that flooding of carbureto5ede2| Lecture
valve stuck in open positions happens causing & "too=rich" mix- Demonstration
| ture, engine runs erratically or

will not run,

Describe symptons of a needle |5,3,3| Relate that carburetor vill be 50303| Lecture
valve stuck in closed positions starved and engine will not op- Demonstration
erate,




COURSE TITLE:

Unon cannlet*Oﬂ of this block of
answver (Qp of attached criterion
will disassemble.
on an outboard enrine.

instruction 7% of the students
Lest correctlv
find malfunction if any
Procedures will be 1777 as defined

will
In addition ;rainée
and reassenble the drive unit

_Intermediste Performance Objectives  |No. ___ .Criterion Measures

The learner will label the narts on a ~rint=
out of an outboard drive unit and deseribe
their use. i

Given an outboard ernygine with lnstructor
created discrenancies student will correctly
trouble-shoot and repair lower unit

student will demnonstrate his understand-
of troubleshooting the drive unit by

. The
ing

7 answerinz 75% of the criterion tests

=i

correctly.

(See attnched test)

Criteria contained in I..P.O.

Performer will be evaluated by the
criteria in the objective

Comnlete the followiryr sentences.

1 __slivmare on a
racin® hull mav be as low as 17%

2 Lo to» TP and no aceceleration

could be caused bv too _

niteh.~roneller -

SAE #23) rear case lube residue in

water nunn is caused b _

drive shaft seal.

4 A bent gearcase or exhaust tube
could cause accelern-
tion and cl*ﬁ.r'rr dovm at high power

5 A viorn pear dor will cause the
shifter _ to jumn

Select the most accurate:

6 Tlectric shift inonerative or sli=s:

2. Burned »iston

b. Too advanced timing

¢. Loose or sprung gear case.

d. Loose distributor pulley.

A stainless steel propeller is more

easily worked than bronze T. F.

8. Propellers should usually not be
changed from that reccmﬁended by
the manufacturer T.

o

'T.‘M




BLOCK VI- DUurVE UNIT

Complete the statements below:

1!

2.

7.

The drive unit contains the drive

The power head delivers power to a
shaft which is geared to turna e
shaft, this delivering thrust to propel the boat.

The gears, shafts and supporting bearings are contained

in a ) weight housing or gear case.

To perform effjciently, the gear case must be kept as
amall as possible and well i —_____to cut down

interference with smooth = flow.

The lower unit also serves as the - ~ to
steer the boat.

Because the direction of ____turns with the

rudder, the system is unusually efficient.
Propellers are rated by:

a, diameter

b. Pitch

¢. Number of Blades

d. All of the Above,

when not moving, any boat will displace:
a, It's own weight in water
b. 4 It's weight in water
c. 1/3 it's weight in water

d. 2 it's weight in water

Too little propeller pitch will cause the engine to:
" a, Under speed
b. Overspeed -
[« i!Lug "
d. Not affect aperatiaﬁ

59



10. Propeller cavitation becomes mcre of a problem:

a, At idling speed
b.’ In rough water

" c. At high speeds
d. 1In reverse

11. The outboard engine exhaust is usually vented to the outside

underneath the water level:
a. To prevent carbon monoxide from entering the atmosphere
b. To cocl exhaust gases
¢, To silence engine nolse
d, To prevent after fire
12. The flat blade propellers operate efficiently:
a. Only at slow rotation
b. Only at fast rotation
¢. At any range speed
d. On heavy loads
Circle True or False
13. T F  An outboard motor moves a boat through the water in

- T somewhat the same manner that a wood screw passes thrgugh

a piece of wood,

14, T F There is no set rule for matching a propeller, boat
and motor,

15. T F The two bladed propeller is usually preferrable for
water skiing.

16. T TF The operating height of the propeller is not important.

M—..I
N
=
3

A minor adjustment in tilt angle can make considerable
difference in the spééd and performance of the unit.
18, T F The outboard engine exhaust usually enters the water
immediately ahead of the propeller.
19, T F A bent askeg will cause vibration in the lower unit.
20, T F Improper adjustment of the mamial start lock will not

prevent engine from cranking.

51




o - Performance:

Given an outboard motor, with proper manuals and tools,
student will remove drive unit, disassemble, find malfunction
if any, and reassemble using proper seals, torques, etc. with

100% accuracy.

on
Do




FUNCTIONAL PERFORMANCE ANALYSIS

~ ferpinal Performance Objective __63Di
taterin Performance (bjective ;157.17

Wo.| Wethod/Wedia Selection Tiee

S Tearning Steps ol Criterion Perfornance
Required

__Evaluation (Response)

0,11 Define the purpose of the drive | buL,] DeLivers poser ron the pover head 6,11 Lecture/Hode]

shaft to the propeller shaft,

6,1,2 Describe: What is an extension 6,1.1 it used for converting an out- 6,1, Tecture/Model
kit? board motor o either a long or
short shaft notor by the instal=
lation (or removal) ofs

6,1,) i1 the secondary fimetion 6,143 Drive water purps 6,1, Teciure fede]

of the drive shafts

b,1,| Provides thrust to drive bost 6,1, Lecture,/Theory

6.1L| Describe the function of the
through waters

propellers

State usually nede of alumimm | il Lecture/Theory
or bronze, although some plastic
props have been made, Stainless
steel is sometines used for racing
propellerss

6.1,5| Define the materials used in bula)
naking propellerss

State slippage is the difference 6,1, Lecture, Theory
between the distance & boat ac~
= tually moves forward with each v |
B turn of the propeller, and the o4
: theoretical distance indicated by

6,146| Define sLippege of & propellen Bl




FUNCTIONAL PERFORMANCE ANALYSIS

terninal Performance Objective 0,0
Toterin Performance Objective ___6._1__

Tearning steps

T Criterion Performance
Eyaluation (Response)

-N,_a .

"Fethod Medla Selectlon
] Requirg_i

Tine

Slln?

611!8

6§1i9

Bl

Define the effect of propeller
piteh on engine speed,

Defines What is “cavitation"

Describe whet effect the shape
of the gear case has on the pro
peller,

Describe the necessity for
strength and rigidity in the
gear ¢ass |

' 5:1:10

6;l§7

belS

State too Little piteh will cause
engine to overspeed, too mich
piteh will not allow the engine
to reach the proper speed,

) state above a cerbain critieal

speed, water is noved fron the
blade area faster than additional
vater can flow into the area be-
hind the blades.

State to perforn efficiently the
gedr case mist be kept small as
possible and well streanlined to
interfere a little as possible
with the water flow to prop.

State the speed and pressures of
bodgy's langer enginess

6|1!7

61,8

bl

o o]

Delal0

Lecture, Theory

Techure/Theory

Lecture/Hodel

Lecture, Theory

00



