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ABSTRACT

These two vocational instructional modules on basic
automobile ignition timing and on engine operation, Iour-stroke
cycle, are two of eight such modules designed to assist recently
arrived Arab students, limited in English proficiency (LEP), in.
critical instructional areas in a comprehensive high school. Goal
stated for this module is for the student enrolled in automobile
courses to learn the correct basic ignition timing of an automobile
engine and to explain the operation of the automobile engire during
the four-strokes of the operating cycle and to identify the various
parts of the engine. Each module consists of these parts: title;
program goal and performance objectives; a pronunciation key; a
language page which offers the pronunciation, definition, and usage
of key terms in English and in Arabic; a pretest; bilingual (English
ané Arabic) language (vocabulary and usage) activities; evaluation;
pretest and activity answer sheets; and a list of suppleientary
materials and their location. For each activity the objective, a list
of materials needed, procedure, and evaluation are provided in
addition to the necessary activity sheets or pages. Each module
ccatains three activities. (YLB) :
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ABOUT THE PROJECT

The ‘Fordson Arabic Bilingual Demonstration-Project is designed to assist
recently arrived Arab students, limited in English proficiency (LEP), to
adépt to a large and comprehensive high scinool. The project consists of
acédemic and vocational instructional modules, reading services to teachers
and students, bi]inguai aide and resource services, computer and television

modules, staff development activities, and home-community 1iaison. '

ABOUT THE INSTRUCTIONAL IVIODULES

The modules were designed to assist LEP students in critical instructional
areas throughout the school curriculum. fﬁese areas of focus were determined
by a needs survey of the entire Fordson school community. Each module con-
sists of seven par;s: title, objectives, pretest, language (vocabulary and
usage) activities, ;va1uation, and supplementary materia1s: Modules were

translated, duplicated, and fig]d tested.

ABOUT THE AUTHOR

James E. Vick did his undergéaduate work at Western Michigan University
and his graduate training at Eastern Michigan University. James has worked
in the Automotive area at Fordson High School for the past 14 years.

The skills developed in this unit were those he and his students defined

as critical for better understanding Automobile Engine Operation.
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This bilingual module has been developed to assist Timited English
proficiency students in learning the basic ignition timing 6f an auto-
mobile engine. The unit is designed for students enrolled in automotive
courses.

GENERAL OBJECTIVE: The student will be able to identify the correct
basic ignition timing of an automobile engine with
100% accuracy.

SPECIFIC OBJECTIVES: After completing the activities of this module,
the student will:

1. identify the compression stroke of an engine;
(Activity 1)

2. identify the exhaust stroke of an engine;
(Activity 1)

3. click-over an engine's crankshaft using the
keyswitch; (Activity 2)

4. locate the ignition timing marks; (Activity 3)
5. locate the timing mark "0" degrees; (Activity 3)

6. identify the correct time for the spark plug to
fire; (Activity 3)

7. position piston number 1 at the top of the
compression siroke on an operating engine
with 100% accuracy. (Activity 3)




PRETEST

Write the coivrect letter in the space
available. .

1. The part of the engine that
moves up and down in the cylinder is
the:

a. valve

b. crankshaft

¢. cylinder
d. piston

2. The part of the engine that
turns when the piston moves down is
the:

a. crankshaft
b. combustion

c. cylinder
d. valve

3. The part that makes the
gasoiine burn is the:

a. piston ¢. spark plug

b. battery d. exhaust

____4. When the piston moves up and
down the crankshaft:

a. moves up c. strokes

b. moves down  d. turns

___5. The piston moves up on the:
compressions anc intake stroke
intake and exhaust stroke

. exhaust and compression stroke
power and exhaust stroke

o
. .

a o
L]

Go on to next page.
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PRETEST (continued)

___ 6. The stroke that squeezes the
gasoline and ai¢ mixture together is
the: -

a. intake stroke

b. compression stroke

c. power stroke

d. exhaust stroke

__ 7. During the compression stroke
the gasoline-air'mixture:

a. stays in the cylinder

b. moves out the exhaust valve

. C. burns

d. moves into the engine

8. During the exhaust stroke the
gasoline-air mixture:

a. stays in the cylinder

b. moves out of the cylinder

c. moves into the cylinder

d. burns

2. When the piston is on the
compression stroke, it is:
a. moving down

b. turning d. spinning over and

over

10. When the piston is on the
exhaust stroke, it is:
a. moving down c. moving up

b. turning
over

Go on to next page.
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PRETEST (continued)

11. Adjusting the engine so that

thes spark plug fires at tha proper
time is called: )

a.

b
c.
d

mixture adjustment

. compression setting

basic ignition timing

. setting the intake valve

12. You can identify the compression

stroke by:

a.
b.

looking at the timing marks

. removing a spark plug and feeling

for air blowing out of the plug
hole

. removing a spark plug, looking

into the cylinder

checking for air going into the
cylinder

13. The.timing marks show the:
. condition nf the battery

position of the piston

. condition of the spark plug

position of the spark plug

14. The timing marks are located

or the:

a.
b.
c.
d.

points

right side of the engine
left side of the engine
front of the engine

Go on to next page.
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PRETEST (continued)

15, You can click-over the engine

by:

. a. tapping with a wrench

b.
c.
d.

16. The pa}ts shown below are called:

pushing the car
turning the keyswitch
hitting with a hammer

crankshaft
piston

timing marks :
engine numbers i’

17. The spark plug shculd fire
when the piston is:

a.

ﬂ-ﬂ.U'

at the top of the exhaust stroke
at the top of the compression stroke

. at the bottom of the intake stroke
. at the bottom of the power stroke

Go on to next page.
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PRETEST (continued)

13. When air blows out of the spark o 20l *loed ghidy Leass <14 :
plug hole and the timing marks are 0 Bt goe gl S lads (985 oAl Raald adpgns

1ined-up, the engine: - Pl oU8
a. will start easily becauss “basic "l il By oY My g = |
timing" i correct o

b. wj?‘! couch and shake because "basi¢ L "l ¥l il Y oS oy Sy =
tiaiag" {is wrong

¢. not start 3w od -

d. burn up in flames G = 3
___19. The timing marks line-up Y DRI FET PO AT PR | [PECREPRY |

when the piston is on the: r g eeSed o 9Se
a. intake stroke ol lgd — 1

b. compression stroke - Blaazyl dgs o

c. compression and exhaust stroke - e — iyl bliacil ks - z

d. power and intake stroke Comdly dgill yd — o
____20. Which stroke of the four- Ty, Togall e Jeys gl T

stroke cycle is shown below: s oelaol ALkl g bl 42dl
a. intake stroke Lol o g — 1

b. compression stroke: Blaazdl bogd — o

C. power stroke iyl bys — &

d. exhaust stroke (o mll) cizyl Jogs ~
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PRETEST -- ANSWER KEY
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PRONUNCIATION KEY

fa/ as in Adam

/3/ as in cake

/e/ as in let

/€/ as in meet

/i/ as in sit

/i/ as in ice cream
/o/ as in hot
/8/ as in Coke

/u/ as in Seven Up
/u/ as in blue

/b/ as in boy

c equals /s/ as in cents (10¢)
/k/ as in cat

/d/ as in day
/f/ as in four

g equals /g/ as in go
/dz/ as in page

/h/ as in he

j equals /dz/ as in jail

/k/ as in kick

/1/ as in Cola

/n/
/n/

as in man

as in man

/p/ as in Dr. Pepper

qu equals /kw/ as in quit

/r/
/s/
/t/
I/
/w/
/x/
1yl

/2/

/sh/
/ch/
/ng/
/th/

Jth/

oo equals /u/ as in fond

as in run
as in sun
as in ten
as in van
as in woman
as in extra

as in yet (sometimes /€/ as
in many)

as in zebhra

as in shut

as in church

as in sing

(voiced) as in this

(unvoiced) as in thing

/u/ as in good



VOCABULARY

basic ignition timing

making the spark plug fire at the
correct time when the piston is
at the top of the compression
stroke

click -

A noise that is very short. A
noise that sounds 1like a click can
be made by turning the key on a

car and quickly letting go of the
key. This is called "clicking-over"
the engine.

compression

pushing or squeezing gasoline and
air together to make a high
pressure

compression stroke

when the piston moves up in the
cylinder to squeeze the gasoline-
air mixture tightly in the cylinder
The piston moves up and both valves
are closed.

crankshaft

The part of the engine that turns
when the piston is pushed down by
the explosion of the gasoline-air
mixture. The pistons are connect-
ed to the crankshaft.

cylinder

The round hole in the engine block
that the piston fits into. The
piston moves up and down in the
cylinder.
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12,
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VOCABULARY (continued)

degrees

small parts of a circle. The
degrees are the numbers: the
mechanic uses to find the posi-
tion of the piston and crank-
shaft.

exhaust

to push out of a space, The
burned gas that is left in a
cylinder when the gasoliune is
burned.

four-stroke cycle

. 10.

the order of events that causes the
automobile engine to run. The four
strokes of the piston are:

‘intake stroke, compression stroke,

power stroke, exhaust stroke.

gasoline-air mixture

the explosive gas that is used in
the engine to make it run. The
gasoline must be mixed with air
correctly to get the best burn-
ing and best power.

identify

~to place the correct name on an

object or person. The students
were told to identify their desks
by placing their name on pieces of
paper.

keyswitch

the part in the car where the key
js placed and turned to start the
engine. When the keyswitch is
turned the crankshaft will turn
or rotate.
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‘ ' VOGABULARY (continued)

13, piston L e

the round part in the engine that s ol doppadl 6 3 puddeadl Takill 5o

. moves up and down and fits into Ao gl Ly 2o q--".: Hal Gy st
the - cylinder. The piston-is push- s Lol Gy Jhedl A gerSadl aday
ed down by the exploding gasoline  widral Speadt 3ly dlly aisy Gupenlly *1o¢d
and air and then the crankshaft ol e
turns. '

14, spark plug A Baad g

" the port of the engine that causes SIS e 3 el e # Gl WS (e
the gasoline and air to explode. ilacse daaldl gl ot pelly guoiedl et

. The spark plug is connected to a Ll ghadl ol ot B A gbge Ay Wler
wire and it is put in a hole at 1+ osebml)
the top of the cylinder.-

15, stroke : ' Y L
to move a part in a straight line AT GLSe e s Ji S TabS oy
fron one place to another place. e ‘-".3“-" el e geeSedl g
The piston movas from the top of Usyd gamy Lo 130y LyLinl

' . the cylinder to the bottom. This
* is called the piston stroke.

16. timing mark U PEU i UL P
small numbers on the front of the 5¥ @ el dewi e
engine to ghow the p_orziticn oE “'L"J’, s -"",‘L, ;':;J"’J;,;b,, f::;
piston number one. ese marks are TR T A I Y
used to set the "basic ignition J Il S %:,._:;f
timing".
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LANGUAGE PAGE

Write the word neatly and correctly : WL pwey poly JS2, Ledsh St
_in English in the space available. s pdgsall §1 il o Ay puelSadl
1. basic ignition timing | oledl JLasdl capdys o)
2. click - WIS — (e g0) b oY
3. compression . blaksl op
4. compression stroke | : blaacdl bgd o
5. crankshaft | . e g1,3 0
6. cylinder ol pheal oY
7. exi_laust © ook et .y
- 8. degrees; . ela,s oA
9, four-stroke cycle ' TYRETE SO EETES JPRa
10. gasoline-air mixture : Owier = *lgm hpls o)y
M. identify _ wets = GllGms o1
12,  keyswitch _ (3,191) Jygasdl ploie oY
13. piston orSe ¥
14. stroke Jn‘;.z - bad g
15. spark plug , FYT-Y [ POVIREPS
16. timing marks : R PV ORI PRY |

18
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STUDENT ACTIVITY 1

0BJECTIVE: The student will be able to identify the compression stroke and
the exhaust stroke of an engine.

MATERIALS NEEDED: A pencil and Activity 1.

PROCEDURE: The student will complete the activity as described on the
following pages.

EVALUATION: The teacher will know that the student has achieved this obJect1ve
when the student has completed the worksheet with all
activities 100% accurate.
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® STUDENT ACTIVITY 1 (continued) . Ul iy a

Write in the correct words for steps 1, £or oY o) ol gl Loawlinall o ladSl S

2, 3, 4, 5, and 6 of this activity. ' _ ©owoal 138 e Uy 0

1. Write the correct name for each boyd JSd camliall pudl E1 St - )
stroke from the 1ist below in the caloal Al e
blank.
intake stroke ol do i
compression stroke blaazyl bys
power stroke - ‘ : 3,08l byl
exhaust stroke . Skl L aicyl by

C

AIR-FUEL I}
MIXTURE

|

STROKE STROKE STROKE STROKE

20
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STUDENT ACTIVITY 1 (continued)

2. Write the name of the stroke
described in each sentence
below.

a. Stroke
The piston moves down and tha gasoline~
air mixture comes into the cylinder.

b. Stroke

The piston moves up and squeezes the
gasoline-air mixture together and both
valves are closed.

c. Stroke

The spark plug fires and the piston is
pushed down by the exploding gasoiine-
air mixture.

d. Stroke

The piston moves up and the burned mix-
ture is pushed out of the cylinder
through the valve.

JS (I ge gl byill awl 2SI o 1
FEPYEXY B & DES

has 1
Sk 5y Jhe ¥l M Sl & i

byt -
Sapds didyy G Le¥l N parSalt o iy
cpletaall Glisyy o1 gedly Gl

byt
P2 erSadl pdigy "1 oA Taaddl gz
o8 I NS T P [ FICTURY P

. ol

best = 0
Soadl danlsdl adayy sl A paeSadl o ooy
-rl.un" .J¥$ (r’un-ps-t-" GJL"L
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STUDENT ACTIVITY 1 (continued)

3. Look at the diagrams below.
Fill-in the blank spaces.

a. Is the air squeezed tighter in the
compression stroke or in the exhaust

stroke?
Stroke

b. The air is squeezed tighter during
the compression stroke because both
va(ves are ——

IR { WURY ?..-'-L*'Jl r.,.-’llu.n_)h.;l - Y
) ¢l Ly 1 Yl

Pl et Bl gy gebyll oo §1 b - ]
byt g pl Shlaasil byd b 1S
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STUDENT ACTIVITY 1 (continued)

If we remove a spark plug and put a
finger over the spark plug hole, we
feel air coming out of the hole.
More air will be squeezed out the
spark plug hole during the

stroke because
both valves are closed.

The stroke of the engine with more
air coming out of the spark plug
hole is the ) stroke.

We can identify the compression
stroke by removing a

plug and placing our finger over
the spark plug
When we feel » We

have found the compression stroke.

" Lajel !_'.-:-.,.,u:.ll iaes oSS 131 - §
.u..i:.nc,..r.sLJ'le-.:..'.wlui:.@_,j
Bli,hngl EJB‘,J'"J‘J":" .k""‘.” c—i-\.’.‘us

O Awyedl addl o MY padl bys 1 — o
bt o Baeill Gl e g L 01 gl

Widy blaasi! bys ls Ut Lawg, — 1
2o = dnad eli,
ool daed s Lasel
A oSS e L jall Leass

o Blaasdl by ooy
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- STUDENT ACTIVITY 2

- OBJECTIVE: The student will describe how to "click-over" an engine to
position the piston at the top of the compression stroke.

MATERIALS NEEDED: A pencil and Activity 2,

PROCEDURE: The student will complete the activities as directed on the
following pages.

EVALUATION: The teacher will know that the student has achieved this
objective when the student has completed the worksheet with
100% accuracy.

24
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STUDENT ACTIVITY 2 (continued)

‘Look at the drawings below and do

what you are told:

© ydle oo
Fi1l-in each blank using one of 030 e Banly Wlllaazal, ¢l 5 JS Sl
these words: up, down, turning, Syas gy ¢ Joel obel e leds
crankshaft, click, key. ' ‘ v eloie o (dIS) Gl o (e

The piston is moving

Wl Sl W iy
and the crankshaft is id_all 3 geally
ar-FueL {1 I
MIXTURE [{} g
[0 |
E
" o
The pistons move down and up in the el Gy el (A Sl s Y
cylinder. This makes the crankshaft Sgard Jany el 136 03] ghadl 3
turn or rotate. When we turn the key, popldall jpds Ledis o gy G el
the engine crankshaft rotates and L LSl W pnzy ! i el o gandl ) ga

the pistons move and . oy ——
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STUDENT ACTIVITY 2 (continued)

We can get the pistons to move down
and up by using our hand to turn
the

The piston below is moving

Jimdl W jas e lSall Jar LoiSay — T

Lol Loy Jheazal, oLe¥t K]
4

and the crankshaft is

when the piston moves

and , the

turns.

If we want to move the piston up or
down, we can do this by turning the
key. The engine will make a noise
that sounds 1ike when
we turn the key and let it go. We
can move the pistons by clicking-
over the engine using the

Gl D Sl W oy .
OV-i.iJ.g” JJ‘lJl J

vjl.r-'S‘." \L’ M‘ Lol o [+
J obé U'"J

S L

I e e Sl Wy s S, o Y
cpbadadl 3,10l WSy Jiudl I

Ce s o W aall s e
plodall ez Leass

LnSay ‘od‘,,l by Al saens s *Yli

Gy Wl Jary el g oy LSall il 2z
I Ldleacat,
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STUDENT ACTIVITY 2 (continued)

If we want the pistons to stop and ol g perlSall Gige ol Loyl 131~y
go, we must turn and let go of the . — 10l Laels cops LS o

c el amey I aslal pt "Yls



STUDENT ACTIVITY 3

OBJECTIVE: The student will identify the correct time that the spark plug
should fire.

MATERIALS: A pencil and Activity 3.

PROCEDURE: The student will complete the activities as directed on the
following pages. ' ’

EVALUATION: The teacher will know that the student has achieved this
objective when the student has completed the worksheet with
all activities 100% correct. ‘



Draw an arrow on the engine below
showing the front of the engine. Ll gis o odl el dedie (ol e
Label the arrow front. REPOUN By UIE P

STUDENT ACTIVITY 3 (continued)

Read this workshéet very carefully: s el bodall daa 151
Fill-in the blank space with the
correct word or letter.

¢ cmloadl Gl gl GadSIL, E1 Al Sl

The picture below is a drawing of el ot e dpge b oLl i el <y
an engine. It is labeled so that Amsdia ol iandl e WliSes # Lewl Jand
you can find the front of an engine ¢ Gyl @ lads ey ol
and the timing marks. \ ~ :

. LEFT SIDE == ' TIMING MARKS

Solapdl Lzl t . Copd gzl o ,LE

FRONT OF ENGINE
(USCUN] Ry PRE 7

RIGHT SIDE et ladi

RI




STUDENT ACTIVITY 3 (continued)

Timing marks show the position of
the piston and crankshaft as the
piston moves up and down. The
timing marks are numbers showing
degrees. They are on a plate on
the front of the engine.

Draw an arrow on the engine below.
showing where the timing marks are
Tocated on the engine. Label the
arrow timing-marks. Draw a circle

around the timing mark "0" degrees.

erSiadl Aty Al e g bl s — Y
Sad iy e i yadl O geall peadyy
iyl wlads ol odiw¥l Gy sl
pliydl eyl .-.:.L;_,.; s Jas ali,l
el Badie s dpiias Gagde’ Gl 39320e

Tlodde celool Wl B g0 e T lare pu)!
tped 0o s pall Gds Cod gl clads adge
s Jg> 3010 peyl o Caed gl o lads

Y PORSL PSR PEY
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STUDENT ACTIVITY 3 (continued)

When the crankshaft turns, the
timing mark also turns. When we
“click" the key; the crankshaft
will turn. 'If the-timing marks
are not lined-up correctly, we
have to the key
to turn the crankshaft.

When the piston is at the top

of the stroke, the timing mark

"0" degrees lines-up. We can

see if the piston is at the top

of the stroke by looking at the
marks,

We can see if the piston is at the
top of the stroke when the timing
mark number is
lined-up.

leds Hld b el oyeadl 90y Leais ¥
(oadl Slasl) Gl Leacs W3S 900 copd gl
P31 Lol ¢ g i pad) 3 gl oL .CL;;Jl
g Sy Rebiiiae i coedyill o Lol wolS
3,008 ploiad ol Lals cay

o i el O geall

Leds el bgddl o) b penSadl G S Leass ¢
Lty o} "2 io® ol s (2l oy
Wiy bodll el (5 plaallylS 131 Lo i ma

wlede I el

sl oSl ol W0l ol lawys — 0
i gl dede dall 5 yehis Leass byl
=
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STUDENT ACTIVITY 3 (continued)

6. When the timing mark stops. at "0"
degrees, the piston will stop at
the top of the stroke. Which
drawing below.shows the piston at
the top of the stroke?

7. The spark plug should fire when the
piston is at the top of the compression
stroke. The piston and crankshaft can
be moved to the correct position for
spark plug firing. We can do this
by "clicking" the

Ljall acr copd eadl s G g leade o~
Gl ot el o Sl GG gy 7 "
sl (Sl ey sl0l pgudl e g,
o o oyl

oA oAl daad gz ol g el ge — Y
cBlaasdl by Ll perSall o ySe o
el ogeally poSall & ps ol pSaed e

Rl 0 Ml Jal e ceeliadl syl
"R el 134 poie o) LSy
. a

%
oo




8.

The piston is at the top of the
stroke on both the compression
stroke and on the exhaust stroke.
When the spark plug is removéd,

we can tell the compression stroke
because air will blow out of the

* spark plug when

the piston is comiﬁg up.

9. The spark p!ug shculd fire only

i

ar-FueL {fE
MIXTURE

at the top of the compression
stroke. The compression stroke is
the stroke that has air blowing
out of the

hole.

10. Draw a spark at the spark plug in
the drawing below to show the
correct basic ignition timing.

STUDENT ACTIVITY 3 (continued)

o3t g Bl sl (b meSall 5%y - A

Gandl Lijyaies . olawsdl y blaazyl
o oA daed i ais blaacyl byd
e "Lyl Sl f1o
el eeSall Wiy Ladis dd Gaad

TS

Gz of S daad by il e — 4
o) hlias¥l bz Lol b dis "1,
e e SO da il WS ga Blaacdl byl

G e Tyt

vi,rd‘l'm-‘uleJ&rqu_\.

gt dl JUad Il i g paensd SLSS1 el




STUDENT ACTIVITY 3 (continued)

11. Basic ignition timing is correct "L guledl JLazdl Goedps oSy - \\'
fires when the piston is at the byi Aol b peeSiadl Sy Leas "1 ,0
top of the stroke.

IS
3o
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ANSWER SHEET - ACTIVITIES

Activity 1

1. a. intake b. compression c. Dpower d. exhaust
2. a. intake b. compression Cc. power d. exhaust
3. -a. compression b. closed -

4. compression

5. compression

6. spark, hole, air

ACTIVITY 2

11. spark plug, compression

1. down, turning
2. up, down
3. key
4, up, turning
5. up, down, crankshaft
6. click, key
‘I. 7. key 1
\
ACTIVITY 3
3. click
4, timing
5. "o"
6. drawing C
7. key
8. hole
9, spark plug
10. spark plug "b"




EVALUATION

The. pretest should be used for post test evaluation.

PERFORMANCE TEST

if time and facilities perﬁit:

Obtain an operating engine with number one spark plug removed.

The student will position piston number one at the top of the

The teacher or the aide will also provide the following performance test
|
|
compression stroke with 100% accuracy.
\
|
|
|
|
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ABOUT THE PROJECT

The Fordson Arabic Bilingual Demonstration Project is designed to assist
recently arrived Arab students, limited in English proficiency (LEP), to
adépt to a large and comprehensive high school. The project consists of
academic and vocational instructional modules, reading services to teachers
and students, bilingual aide and resource services, computer and television

modules, staff development activities, and home-community liaison.

ABOUT THE INSTRUCTIONAL MIODULES

The modules were designed to assist LEP students in critical instructional
areas throughout the school curriculum., These areas of focus were determined
by a needs survey of the entire Fordson school community. Each module con-
sists of seven parts: title, objectives, pretest, language (vocabulary and
usage) activities, evaluation, and supplementary materials. Modules were

translated, duplicated, and field tested.

ABOUT THE AUTHOR

James E. Vick did his undergraduate work at Western Michigan University
and his graduate training at Eastern Michigan University. James has worked
in the Automotive area at Fordson High School for the past 14 years.

The skills developed in this unit were those he and his students defined

as critical for better understanding Automobile Engine QOperation.
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AUTOMOBILE ENGINE

ENGINE OPERATION, FOUR-STROKE CYCLE

Developed By:

James E, Vick
and
Imad Fadlallah
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‘ This bilingual module has been developed to assist limited English
proficiency students in learning the operation of the automobile engine

during the four-strokes of the operating cycle, and idenfifying the
various parts of the engine. This module is designed for students enrol-
led in automotive courses.

GENERAL OBJECTIVE: The student will be able to explain the operation
of the automobile engine during the four-strokes
of the operating cycle and identify the parts of
the engine by scoring at least 75% on a written
test.

SPECIFIC OBJECTIVES:
. The student will:
1. explain in writing and orally the operation of
the engine on the intake stroke, compression

stroke, power stroke and exhaust stroke.

2. 1identify the parts of the engine listed below:

piston cylinder head piston rings
cylinder valve rocker arm
crankshaft camshaft valve spring
connecting rod timing gears push rod

44




PRETEST

Which description (A-D) best describes
the parts of the engine listed (1-4).

PART 1I:

1. intake valve
2. exhaust valve
3. piston

4. cylinder

A. round plug that slides np and down
in the cylinder

B. hole in cylinder block that contains
piston

C. valve through which fuel mixture
goes into the cylinder

D. valve through which burned fuel

passes on its way from cylinder
to exhaust manifold

Go on to next page.

S das gty

abd oy 0 — | g Sl e p2d
f— ) e Baadl Y sl
:.J‘,’l rm-;-"

ol fL“’ [

U..__,SJ-\"
aol ghul o

I PR PY R R SRR SRR XY NI
Aot ghudl 5 JSwl

oeSadl (5 350 (2l ghwl Wl — o |

oAl o sl anbal 9 Jian 'fl‘“"‘C
L‘.l‘,huﬂl

Godl 03 all anhul 9o jean plaw — o
rJL.-Jl o> ol '&_'.l'ghm,l o

\
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PRETEST (continued)

Which description best describes the
parts listed.

PART II:

1. combustion chamber

2. power stroke
___3. compression stroke
4. stroke

A. distance piston moves when travel-

B. area above piston with piston on
top dead center

C. piston's movement used for trans-
mitting power of burning fuel
mixture to crankshaft.

D. piston's movement used for
compressing the fuel mixture
in the engine cylinder.

»

Go on to next page.

— i,05 - il bet oy

abill e Jasl JSio gohiordey ¢l
. daaal

Gl asdl 6,8 .y

blaasdl byt oy
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PRESTEST (continued)

- - =50
Select the correct answer. el ol 2l =5

TS 'y "|

PART III: pedued el
1. .\

The order of the four strokes of the Bogll g am Y1 bl p2dl et gl
cycle are: ;. ALILS
A. exhaust, power, intake, compression blaas! ¢ cow (335 wMasl — 1
B. compression, exhaust, power, intake o 0393 ¢ wiasl blaasl — o
C. intake, compression, power, exhaust elisl 1393 blidsl ¢ cow —
D. power, compression, intake, exhaust eldinl ¢ wow blaasle 55 — 0

2. .
It takes revolution/s of — i el Sgandl oy ol ple
the crankshaft to complete one cycle. JSele o By b,90 JLeSY e/ Be
A. 1 y - !
Fl. 2 S -
c. 4 £ —¢
8 A—09
3. Y
The parts that keep the camshaft el S gaxtly @ lalSdl Sgas Jmas =l abdll gl

rotating correctly with the
crankshaft are:

P e o 0109 P Ol et

A. timing chains 3 gl Jude ~ 1
B. timing gears S gl gy gl @l
0 €. timing belts i gull B>l ~ 2
D. all of the above odsl L, Sdadl JS — 0

Q
Go on to next -page. 47 Pl dadall Gl el



PRETEST (continued)

1. These are the four strokes of the
cycle.

A, The number 1 in the diagram above
is the stroke.

B. The number 2 in the diagram above
is the stroke.

C. The number 3 in the diagram above
is the stroke.

D. The number 4 in the diagram above
is the . stroke.

Go on to next page.

PART IV: Fil1l in the blanks with the
correct words.

AR-FUEL ff}
MIXTURE B |

48
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' PRETEST (continued)

PART IV (continued)

Using diagram, answer the

following questions.

2. Study figure number 1:

piston is moving » both
valves are , Spark
plug is » S0 this is
the stroke

Go on to next page.

(ECIRP S RSl
sl lndl pwdl Jaasal
Ldladl aliadl s caly

aR-cueL fft
MIXTURE

oA R e S g lelaad

el el Gl el
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. PRETEST (continued)

PART IV: (continued) o P .

AIR-FUEL I}
MIXTURE }{ |

3. In the diagram abové, figure 2: poadel el gl e ¥ a3, Gpall b - T
piston is moving ,» the N oplaorm Sl W e
valve is . —_— WL s
and the valve is el e plas WS,

» 50 this is the J byl ga Tags ol o

stroke.

4. In the diagram above, figure 3:
valve is s
air fuel mixture is drawn into
cylinder, valve is
» S0 this is the
stroke.

padel bl pu il G ¥ e, G pall 5 - g
—— U g sl ples
casl phe ¥l U310 ) Ggme 1 pdly 0yl b s

— ‘&Jl_sq.i_,a_-___.ll'rho

. byt ge 1345 o3l

Go on to next page s ALl el H pal




PRETEST (continued)

PART IV (continued) (aelms) aml 1 5 5t
| q.'.g.,Jl ‘....J.H Jeasu!
ol Tl ety

Using diagram, answer the

following questions

AIR-FUEL [t
MIXTURE H}

both valves are piston is oSl ey Lalaall ¥S
moving » S0 this is the dgidl 93 ¢ e I Wy,
stroke, . J

51
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PRETEST ANSWER KEY
PART I
1. ¢
2. D
3. A
4, B
PART 11
1. B
2. -C
3. D
4, A
. PART III
1. C
2. B
3. D
PART IV
1. (A) power
(B) exhaust
(C) intake
(D) compression
2. down, closed, firing, power
3. up, exhaust, open, intake, closed, exhaust
4. 1intake, open, exhaust, closed, intake
5. closed, up, compression




PRONUNCIATION KEY

/a/ as in Adam

/&/ as in

/e/ as in

/&/ as in

/i/ as in

/i/ as in ice cream
/o/ as in hot

/o/ as in Coke

/u/ as in Seven Up
/u/ as in blue

/b/ as in boy

c equals /s/ as in cents (10¢)
/k/ as in cat

/d/ as in day
/f/ as in four

g equals /g/ as in go
/dz/ as in page

/h/ as in he

j equals /dz/ as in jail
/k/ as in kick

/1/ as in Cola

/m/
/n/
/p/

as in man

as in man

as in Dr. Pepper

qu equals /kw/ as in.quit

/r/
/s!
/t/
/v/
/w/
/x/
1y/

/z/

as in run
as in sun
as in ten
as in van
as in woman
as i» extra

as in yet (sometimes /&/ as
in many)

as in zebra

/sh/ as in shut

/ch/ as in church

/ng/ as in sing
/th/ (voiced) as in this

/th/ (unvoiced) as in thing

00 equals /u/ as in food

/u/ as in good




LANGUAGE P* &

block (blok)

main part of the engine containing
cylinders

camshaft (kam' shaft')

a shaft in the engine used to open
the valve
-camshaft gear (kam'shaft' ger)

gear that is used to drive camshaft;
one part of the timing gear

combustion (kom bus' chun)

turning of the gasoline and air
mixture

compression (kom présh' un)
squeezing gasoline and air tightly
together; this qives it more pswer
when burned

connecting rod (ko nékt' ng rod)

connecting part between piston and
crankshaft

crankshaft (krangk shaft')

to transfer the up and down move-
ment of the piston to a circular
motion

crankshaft gear (krangk shaft' ger)

gear mounted on front of crankshaft
used to drive the crankshaft

cylinder (si1' in dér)

round hole in the block ithat the
piston moves up and down in

12
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10.

11.

12.

13.

14.

15.

16.

17.

LANGUAGE PAGE (continued)

cylinder head (si1' in dér hed)

covers top of cylinder In many cases
the cylinder head contains the valves.

exhaust stroke (eg z8st strok)

4th movement of piston used to push
burned gases from cylinder

valve lifter (valv 1ift &r)

round piece of metal that rides on
the camshaft

intake stroke (?n' tak strok)

movement of the piston that pulls
gasoline and air to cylinder

intake valve ( in* tak v51v)

engine part that opens to let
gascline and air into cylinder

exhaust valve (eg zbst valv)

part of the engine that opens
to let burned gasoline and air
out of the cylinder

four-stroke cycle (si'k'1)

The way that the engine runs. Two

complete revolutions of crankshaft

to fire each piston once. The four
strokes are: intake, compression,

power, exhaust

stroke (strok)

distance piston moves when travel-
ing from the top of the cylinder
to the bottom of .the cylinder
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18.

18.

20.

21,

22.

23.

LANGUAGE PAGE (continued)

timing gears (tim ing gerz)

the two gears attached to the cam-
shaft and the crankshaft These
gears cause the camshaft to be
turned by the crankshaft.

piston (pis’ tun)

a round plug that slides up and
down in cylinder

piston ring (pis'tun ring)

a part that goes around the piston
to stop gasoline and air from
going between the piston and *
cylinder
rocker arm (rok'er)

arm used to direct upward motion

of pushrod into a downward or
opening motion of the valve

push rod (poosh rod)
rod that connects valve lifter to

rocker arm Used on valve-in-
head installation.

valve spring (valv spring)

used to keep valves closed
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STUDENT ACTIVITY 1

DIRECTIONS: Fill in the blanks with the i boadl iedSIU g1 A0 Sl e ladas

correct vocabulary. Refer to the Language Pl gpe Wl LS 1ol Wl Gsde Gl a>y)
Page if necessary.

There are valves in a
four cylinder engine.

The fastens the piston ] I O
to the crankshaft. ' N TN

3. The is the 4th movement Gl Bl S el ge RTINS ¢
devoted to push out burned gases : ol ghwdl e WSyl el Gl ok
from cylinder.

‘ 4. In the air fuel mixture B e o - €
is drawing into the cylinder while —— 005y Lea Wikl 3 S
the is open. Lt

5. The prevent the leak be- il s 0y I -9
tween the piston and the cylinder wall. o Alshadl lazy gerSadl G

6. The contains the ol o — 1
cylinders. - ol shul

7. The transfer the up o LSl 38 > e J-y

and down movement of the piston to chS IS G Ay Gl

a circular rotion.

8. In the stroke, the piston erSall aday A by - A
is pushed down. o Jdl gae

‘ 9. The is the distance that Gl Blaadl 5o Iy
the piston travels. ¢+ =Sl Leahs,

57




10.

11.

STUDENT ACTIVITY 1 (continued)

let the crankshaft 3 pall 3 ganll i P CI

turn the camshaft. colelSh Sgas o

The is used to direct S S g Jeatany -1

upward motion of pushrod into a ol byen 15,0 G piall 1o apme
downward or opening motion of the o plaall o5 QS >
valve.

08
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. STUDENT ACTIVITY 2

FOUR STROKE CYCLE WORKSHEET

1. (A) Study the drawing shown colal AU ol (T) =y
below. Remember the names e Ll go ool i) % Lawl ,Sas
of the parts and where they P owls R sSe
are located.

CYLINDER
(oazla) asl phuyl

S\
CYLINDER HEAD

ol ghudl slhs Gl LI, > '
® Q
@) »)

j ‘
PISTON RINGS PISTON
Ol e lids O
o)
o)
CONNECTING ROD
CRANKSHAFT \ J

‘ telel S} Gibyadt o gan]

53
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® STUDENT ACTIVITY 2 (continued)

(8) Label the parts of the engine coliol e geyadl Wrall ahS aw (o
drawing below: i i |
cylinder ) sl ghul
cylinder head el gl Gl
piston rings geSe Uil \
piston — ‘
crankshaft (oS i e 3 gas

connecting rod NECPCRFIIN
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. STUDENT ACTIVITY 2 (continued)
2. (A) Study the drawing shown below. coliol alhdl pmdleyot (1) - ¥
Remember the names of the e LaSl go Gl y ghddl s lanl ,Sas
parts and where they are
located.
(8) Look at these parts in your W,y b phill ede I R (2)
auto shop. cel e

VALVE
pleo
ROCKER ARM ‘

pleadt aa,l gl ,3 '

* CAMSHAFT
o lelst Syelc

VALVE SPRING
rLA-AJI Uol_.’_)
TIMING GEARS
e g2l Litins
PUSHROD
CJAJI glo
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® STUDENT ACTIVITY 2 (continued)
2. (C) Label these parts of the engine e ol e ahA) 0ds pw (g) - ¥
on the drawing below: ENERTIN
timing gears v N P JER R
pushrod asadl g1,5
rocker arm ' el g1 3
valve pleao
camshaft clalStl 3 gas

valve spring plaad a3

62
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STUDENT ACTIVITY 3

FOUR STROKE CYCLE WORKSHEET

‘Read this worksheet carefully and
do as you are told.

Write in the correct words in the blank
spaces.

Use correct spelling and write neatly.

A. Look at the picture on the next
page and write in the correct words
below.

1. When the crankshaft turns,.the

piston moves and
the valve is open.
The valve is
closed.

2. When the piston moves down, it
pulls =+ and
into the cylinder.

3. This stroke of the cycle is call-
ed the stroke.

4, The job of the intake stroke is
to pull dna air into
the cylinder.

5. The stroke is
the first stroke of the four-
stroke cycle.

ddn at "Taa dades a0 1,51

o s b, Lo

s dovoall 21,5 ‘n;c

oS Sy aoall Sl Janzl

Ll dall e b el GO lel ]
o docoall LdSJLL aloul Ul Sl ps

oo i pall Sgendl 90, Lesis

plas 038y M peeSal
LLLJ:-\ o‘,sy o"lé = 4 Jl
" Lilae Jl p Lo

Cowr e Jandl Sl o, Leacs
el )
oAl shudl Jilo

J

o (B ol bt Baby o ~ g
o aslghudl Jalo ol flgay

o ot Uyl 5e — byt~ o

o Ba,¥l 3,sal bl gat

63
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STUDENT ACTIVITY 3 (continued)

FOUR STROKE CYCLE WORKSHEET batdl il bypall dnie

Intake Valve
codl ol

Exhaust Valve

Gasoline and Lt s
Air
Fledy ool e
Piston
Oy

Intake Stroke

64




23
. STUDENT ACTIVITY 3 (continued)

B. Look at the picture at the bottom of pt dodall Jhdel B gall G Bl - o
the page and write the correct words ¢t sohedl ol dmloall e LadSil 2SI
on the lines below.

alny iy 0 at G el ogeadl a0y Leais )
095 e o Sl Wy

S bl plasy coodl plaw

1. When the crankshaft turns one more
one-half turn, the piston moves
and the intake valve
and the exhaust valve are both

2. Because the gasoline and air cannot Hladly oot B ds gy B el e - Y
go out the valves, it is squeezed @ oSy Bl 108 G i ymee Laall (e
in the cylinder above the . e I Gy 2l shaY

3. During the stroke, the hols g byl st 7 }
gasoline and air are compressed. Ml geSie S Ol f 1 sl |

4. The piston moves up and both valves IS Glacny Lol Gl peeSadl W s ¢

. are closed during the ¢ i byl szl pleleall

stroke.

5. The _ stroke is the e byt —o0
second stroke of the four-stroke P IR R SR T e
cycle.

Exhaust Valve
S b Cle

Gasoline and Ai;,,f"”””"

PRory omdys Ar

Piston

Intake Valve
|
|
|
‘ Oy

up

39

Compression Stroke
basdl by
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STUDENT ACTIVITY 3 (continued)

Look at the picture below and write

the correct words on the lines.

In this stroke, both the valves are

During the stroke,
the is pushed down.
The of the piston
turns the

The power stroke is the
stroke of the cycle.

During the stroke,

the air-fuel mixture is

Spavk

wzSI a2 eloal G all I
eoshadl Gle aUall e Lo Sl

oleleadl S o y<. bydll 130 3

PNy A bgz ezl
cdRd QI ——
o peSadl
a
p5, batdl sa Byl bys
.« iyl S
e 0SS s A byt Lasl
Omiedly 21 e

Plug

Power Stroke

3931 bes

66



STUDENT ACTIVITY 3 (continued)

Look at the picture below and write
in the correct words.

When the crankshaft turns one-half
turn the piston moves

and the intake valve is
but the exhaust valve is

When the piston moves up, it pushed
burned and
out of

This stroke of the cycle is called
the stroke.

The job of the exhaust stroke is
to gases out of the

cylinder.

The exhaust stroke is the
of the four stroke cycle.

Yoly olool dwiloedl 3,5all I sl
o Lol e ledsIL

oonn 8,59 G yadl 0geadl gan Leas
ol plao 55y o S
U.’S-"’ JJL." er Lol ——

el el I Sl W s, Leats
J N PR

Ji

e L S e L

p3, bl g0 okl byt
o dmo ¥ bl @els b, eadl e

Exhaust Stroke
Gl yma ¥l byl




ANSWER KEY

STUDENT ACTIVITY 1:

1. 8 N

2. connecting rod
3. exhaust stroke
4. intake stroke, intake valve
5. rings

6. engine block
7. crankshaft

8. power

9. stroke
10. timing chain
11. rocker arm

STUDENT ACTIVITY 2 B:

1. cylinder head
2. piston rings
3. connecting rod
4. crankshaft

5. c¢ylinder

6. piston

STUDENT ACTIVITY 2 C:

7. rocker arm
8. valve spring
9. pushrod

10. wvalve

11. camshaft

12. timing gears

STUDENT ACTIVITY 3 A:

1. downward, intake exhaust
2. air, fuel

3. intake

4, fuel

5. intake

STUDENT ACTIVITY 3 B:

(300 - WILH S R

upward, closed
piston

.. compression

compression
compression

?

STUDENT ACTIVITY 3 C:

C PHWN -

closed

power, piston
movement, crankshaft
third

power, burned

STUDENT ACTIVITY 3 D:

T W N~
e o o o o

upward, closed, open
gasoline, air, cylinder
exhaust

push

fourth

68
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EVALUATION

The pretest should be usad for post-test evaluation.

The teacher can also elect to do evaluation during
a discussion activity. The main instruments for dis-
cussion will be projections of transparencies of the
engine diagrams in this module.

27




SUPPLEMENTARY MATERIALS

MATERIALS USED

Textbook:
"Auto Mechanics Fundamentals"

Film:
"ABC's of Internal Combustion"

Filmstrip:
"Engine Operation" 4 FS and Cassette

LOCAT ION

Auto shop and Fordson Media
Center

Dearborn Public Schools Media
Center

Fordson Media Center
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