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HOCKXER ARM

SPRING HETAINER
/
/

VALVE

PUSH ROD «__ _~7 SPRING

» i Y 777N
| - o - yaLve
A U7

xcvur;osn - / LOBE

VALVE
LIFTEH

\ O PRZEE L

LOBE 5~ CRANKSHAFT
o4
7

P
TIMING MARKS

=

CAMSHAFT

Fig. 8.2 Valve train on an engine using a pair Fig. 8.1 Cam on a camshaft. Note positions of
of gears to drive the camshaft. The cam lobe the toe and heel.

has pushed the push rod up so the valve is

opened.

TIMING MARKS

Fig. 8.4 Intake stroke. The intake valve (at  Fig. 8.3 Valve train of previous picture,
left) has opened. The piston is moving showing how the valve closes when the cam
downward, drawing in a mixture of air and lobe moves out from under the valve lifter.
gasoline vapor into the cylinder.
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i) daed (sl ie.) gD b A so KU il il 5 A0 shan L ALY

Fig. 8.5 Using cylinder-compression tester.

(Chevrolet Motor Division of General Motors Corporation)
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WHISTLE

Fig. 8.6 Cylinder — leakage tester. The whistle is used to locate TDC in cylinder No. 1

(Sun Electric Corporation)

L= |

'@' GASKET LEAK T

wmf;ﬁfﬂ.mtﬁ"‘ CHECK THE

o ) M CARBURETO?
A 5, FOR LEAKAGE
AR ZUEDLY PAST THE
L1 INTAKE VALVE.
k::‘mi{' N el TS -_'::'_'_---"'II Jllr
. :u. == _._N.’t_f i Iflr'
s I_ E:'li. &
_ N
_.:E]L_" I"-‘.::
LISTEN AT THE N
OIL FILLER TUBE

FOR EXCESSIVE
LEAKAGE
CAUSED BY
PISTON-RING
TROUBLES.

i
b \r_.f__". E_"_jE
'E'.l. r.:
Mo

-

f LISTEN AT THE
TAILPIPE FOR

| LEAKAGE PasY

! THE EXHAUST

ﬂ VALVE,

Fig. 8.7 How the Cylinder — leakage tester works. It applies air pressure to the cylinder through
the spark — plug hole with the piston at TDC and both valves closed. Points where air is leaking
can be pinpointed. (Sun Electric Corporation)
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S S (AN (a5l hd 3ol Al il Ciy sl o bl Gl 3

Jag s Sl ) 3 ad Jalyy adi s ) o cand) Alginle 3 el sgd) oy fii

il Y

(gl alaall 48 el g Tt (asdl il b cae fiv
Aedasind tJleiY) e daglie (3 jial v

s o ada xlie 3ds e Vi

Apnall o132 Jand sxe aale Bl i

Engine runs but misses on ) :3a-al g 43 ghul & 4508 34 43Sty & aal o0 /4
(one cylinder

Aol il e Jlad) daads fi

Lagdadind e JalY) Gl (JiSie)) Gl o £755al el fii
calaall Jils alle 50y pa talacal) Sl fiii

cdatiud 1 suSa alaa b fiv

Adaiiid 13 jina alasa fv

Nl tdgiae ady Lac Vi

claall dsee Jagiad xdans Ly G Vi

Al sk Jas bl dlglasind thime Gua clils o (s Vi

(Engine turns but misses Ui ghud) (e d3e b 4528 384 43St g & ) g /5

on different cylinders)

&5l Gandl 1A (ol cp jsall i 8 Uad i
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S5 cda skt 3 ghgll Alcae andl tcune 58 AU i

i 148 e Glalaa [iv

i Akl il g ulSa fv

c il Sl sl 135 33 & e i

alaall 5z geaile Al ganld) 5 ) Ssill Glea i

b o) Al S Jla B Al Aoyl el o) g ludl) (BBl sidy & aa /6
(Engine lacks power, acceleration, or high speed performance, hot or cold)
el oo S B D gl o7 sl el il t e Jlad fi

iyl (BIAY ¢Sy gl andl 1 Y i B Cilebaa e 3585 AL i
asisl A ol gl i

LDl gl Jasal 1 JalSIL iy Y 3R slaaa il

v il o) lacalyl Gasdl thlica¥) a@ fiv

c0sS J rdadl b 5 s S

il bl (st faleall A8 a3 cue Vi

a0l 313k pae Tl Jal 8 cdcasdie < jla) e 33 ) da e daslia Vi
oAl A glie (53 Uil

]y a1 5 il

(Engine overheats) :& jaall 4 g 3245 /7

e putl) andl g 2y 58 Jile Cacal 1oyl Qi 8 (il i
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L il Janal 1Y) cud g Al fii

il o ad tia g el g sl f o4 ) fiii

calaiind 1Ll Alls b il ge il Bl fiv

it 1Al oL s fy

cdagind tcume gie ash A Vi

Aot S Lealoal i ele daiie Vi

Wy il 1S e ol jaa Cy ) Vi

adagl taleall Cid g Al fix

(Rough idle) : & ¢ jlus /8

e pull g Gl Tt Jana sef tdamia e i) s S dewd lava i
calaiind i) Alls 8 Gasile plarall i

(Engine stalls cold or as it warms up) :¢4a o b sa g aal) gl /9
Jagiwl o s (@Al slaa a1l o f Gl Al 8 Geaile @A) Hlas /i
L sSle i oY) (3ial

) gl il sl Lashas e gl Alima andl 2 iy s K DA 3 S e Y i
.Z\.A.A..\.uéﬁ\ Jj\}.ﬁ

ﬁL“"A\ BB é.saﬂ.c ﬂjsg.t\.d\ '5_)‘_); Lé eS;ﬂ‘ e\aua /III
cadasal 1 3EAY) solenoid — ;b havs fiv
Gagsal) Al ) Al e o 33 than Aabiie @) e de u v

J}B}A\J;s:ca_));éﬁ\&}@@hé@ﬁ)ﬂ‘;\}@‘&QAM\/w
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tducaddia) 4o yud) die g dapedil any ¢l el gl /10
(Engine stalls after idling or slow speed driving)
Adasid o lealial tdima a4l Z\MA/I
AN Al e gyl 3 5a a3l ) A sa i
cdapal tadi e iy S 8 Al gall (5 e fii
dans ol rmmia e Al L fiv
bzl :(throttle solenoid) Gy slaal f bl s v
(Engine stalls after high speed driving) :dladl de jud) aay & adl by /11
£ 248y lad S it agiy andind 1A Lubadl ]
aval 5 pandl tuee Gl (e alaca S g0 KU Gudt slaca fii
el 5 sis il
Adaiud ((PCV valve) cuss haxall 4 Sa0) alaa fiv
cadass sel 1 3AY) Sleal f bl dana fv
(Engine back fires) :dledd) aa & aal) /12
s thpie i Jladl i i
Aagaa claed day )l s ) s e Jleid] Cilaad fii
s S S gl e b el b s f s i Ll i
38 ) sl diga fiv
ks 1) 3 s S Y
o € 13 Lasiad (lgidai ooy ja clhanl diaile o Ziale cileloa Jui
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celaall Jagiad @3 sitia g gl Vil
cadaniad rdems W oBa pall AleBlE aliadl) euml\ /viii
LS Jasiad DL LT dahliia 5l b fix
tadlal) B 0 Sl Sl Jgls g8 suua /13
(Too much HC and CO in exhaust)
G elarll (DY) (Clraldll (aadl 1l S8 ]
ety ey e bla Jad) cud g fi
apil) Lt Jasin jlanse ¢Aal gl gt ¢ BIAY Gandl 1 eS8 JSLi il
sl el AN il aadf 1 LA el ga ia fiv
il Gandl tama TCS alai v
il (Defective catalytic converters) :duse culéill <Y gas fvi
(Smoky exhaust) :olax aile /14
L5 a4y Dleiad 133l Glaa i
Jaa KPP tagud (A i
it A sl )l el e BT L3 Jadiad tadlal L3 ey o s fii
LBl e (Bl aile G
(Excessive oil consumption) :ag8l! a1 § &Dlgind /15
(LB SY) e (seals) co il @l e pamaly g 1 a A oy fi

O con Sl clils alaall Bl (agli pasil 1@l maY A e 8 3 e Cy) fii

e Jalae il gyl
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S0 edan 3 sdlle Aoy 5 YY) fiii

(Low oil pressure) :<ujl) b (alids) /16

Ledadind 138 jee & jae Jalaa i

523 ) & e A3 gd i

23l dad s I 5l ) adas i

relief ) &)l alaa e 5 3 i (3l Lo gha andl scuy gl aai 8 cue fiv
.(valve

(Excessive Fuel Consumption) :4 j 18 g Dlgiud /17

Al gina By gy 4l % :(jackrabbit starts) dx yu () 92 A /i

) eday Al 2 13 3 de ) il

Jshl il A8yl 3 15yl clilisad 52 i

Aand) Al daball it Al (i g 358l Al 85 daia fiv
L oSlesi ¥ BN Jasil o slial canndl A8l aey SAN 6 3 @B YV
i 15 el gh bian Vi

Al gl Janal 1 50 \SH A gl e (o pasia Vi

Aeilaig la Sya tAaie o) Aiiaile Aal gall 554 il

Nlaiind 138 jan iy g ySY il fix

cooa tcheaile ALK 508l (WIS S Gl g1, /x

Ledanal tlan Gy of las e Al /xi

.aJ}:@&JM\MU&eM/XH

75



CJ\ rabusall Liﬁ Q)I:Lijﬁ“ Jasid ¢y g ) a;ﬁ ERTRY] /XIII

i) L8 bl o gl (B ¢y ol il 1Ol g2 A shand [XiV
NELRIS) REVIOY

AS jal) J8 Ao gane pandl 1 Sole i V) AS el JBG 3Y 3 fxv

il gl Jaliat) pandl 1ol el Lalial 8 a8 /xvi

E0 Slea oy puil) alicat) Gandl tdyme plaa 3 s /xvii

| ENA pac ‘LJM‘“ d.a\ﬁ (arall diaddng Q\JLL;‘ Cya C);Sﬂ\ 3&)\&4 ‘f 3)1.1) /XVIII

alal o) adasal :alall Y 39 /xix

(Engine is noisy) :slaga 43 & aa /18

2 el :(regular clicking of valve and its follower) :4xlis sloall daditie Glasd /i
e 3 A& ulel wdl o Jaid f coleall pagla Jan

(ping or chatter on load or & L.l o AT gaall — Sl Aaa) & gaa fii
PR andie Jlad] Cul gy g S (oS oY) addia 2l el dagii all racceleration)

sy Cad g szl s KU J 3 oS e o
crank ) @ all jlews of Al Juagill 35ee Jalss t(Light knock) 4ags dlas /iii
(3all lanse plal cJeladd) szl ff Jasad syl 3 Ll dglae e saeel o(pin
oaliad (uSa Hlae tdandill die 40 gl S0 L sale 4888 Auidea A g0 je 4dand /iv

a3l el s el el plal ru 3 A e (UG
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25 oSl A gl N1 (o aa AT QS Glila tp Ll die &5 o) dlikla) v
clilal Jasial Al e o jaa sl 15 suSe Gl ¢ nidie il

sl (AT GlSd Bty QLU Feia sl daddl o6 Laie G jallS Cgea i
S o aay Gal€e aadia) g Jasd tiilae e Juag saeel (ol 3 Gl o) )
a3l el s daee Y] dadid o jaall bl

Ay adll (558 Laie daliy g bl o Ageall Cind Jaee S (A A8l Caa Vi
(Dull, heavy, metallic knock under load or acceleration, especially Ta)@
Ly 2l cdarall Jalas il i (87545 (87300 dguni ) Jalas ¢aliiia zmaa . when cold)
ity e Jag ool e (clutch engagement) (addll duas o
b al) 3 sanl) 5 Jaladl

39y usjd\ (accessories) sacl o) 32 (e ba Cisa 1§ siia gmaa Vil
2 el e “;‘\L&\ adlaill «s sl ¢(alternator) Al clay &

(Servicing Gasoline Engine Fuel :( st & yuid (gued 3gmudgd| Syl pude) ddiled 9.2

Injection Systems)

DALY @ laad (39 NI agB gl Cia AU Aadd /1

Al sVl s d ) o e oS ¢ s YT gl s Al b guall and (8
ool el aly x ot oDLAIK A 508 ) UsSy A 1Y LA 8 iy Y Sl
Ll s alas TS il

e SSUI (DS AL cDlua gl pea kil Gasdl /I

Alase e ol 285 5 CDlasa i

Alage e o b uSe DU i
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gl Gl 8 Ahae e il L i

LY S v L a b e DU fiv

S5 NS A LY

¢ leu Jagutl A8k saauy 31AD) auall lef die Sowill 5y 5 e 2 clyaddl L /Il
£ Jashi auaa Slilly Gasdl aey (e g (Vacuum leaks) 4l i iy i )
zmaall Lo g b el 3la e £ T ghad puen of 2l i

Adisia 5 guSa daghd e (0K fii

oo Sl 3 @ gl Laglaa il ] /Il

Jleakage <y il /i

kinks Jull §f &1 51 /i

b 2l Y LUl 8 dakiall et ey s a8l i CDlua g A 5 Y el
Gilda il £ Alay A 5 Laxie . €I § (2.81kg/cm?) 41psi ) adaiia (Say ol
Ll o il alagh Jhe sd S loa s 38 Lee (5L3 S (e 35850 aidd a3
oAl Al 8l Aeadiall Aaadll aam ey (e 285l Galiaial S s A6 A

(Preliminary Diagnosis) :‘;ﬂ\ oasddal) 2

A Sl (visual inspection) s adl pasdll DA ALY G calis) 2y o113
O oSy Al JSLE (e ddlide £ o daud Lepal SDLAS S i L AV Gkl o) )
a5y 5 AY) bl g @l mall Jordn 513 g 5V o gl i <l o & Caaad

t oY) 8 SLa) jean (Kay . g ST 0 gl s U 8 JSLE o2a a0 oKy
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-(Engine cranks but will not start) &l adl ¥ 4ly &l 2ganll 0 fi

.(Hard starting) s _jay) 2 4 sea /i

-(poor fuel economy) ¢ w258 5 Sl fiii

.(Engine stalls after start) 3_lay) axy &l sl g [iv

.(rough idle) 43 e fv

.(prolonged fast idle) Al sk dxy ju dcpuli Vi

.(No fast idle) da yu pe Aawd JVii
(

(Engine hesitates or stumbles on g jl—uill o e o laay o & el a5 Vi

.acceleration)

Adlal) de ) die o)1 gad fix

35850 a5y i)l S il S oy 3D ey (9.1) U Jsaal

(Throttle position switch)

v i RSy
SN 2984l Gia S

(accelerator pump)

b6 Ay ) il o

(Electric fast idle valve)

Gy yud) Aasnill daa /2

(Fast idle cam)

(Fuel pressure regulator)

il sall 3

(float)
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A sinilall glaall Jarall ulos ol 3aac f5 080 alaa /4

(manifold absolute pressure sensor) (Power valve/ metering rods)

G I oSl Ban 5 ¢ ind) ilalona | Aapusill 2685 ity (5 sbaall) el il /5
(Injection valves, electronic control

metering jets and idle fuel system
unit (ECU)) | ng)J ystem)

AN 3 g el Ba cligSay syl clisSa (9.1) Jgan

G il a gl e ol Qe jlea o pald Sles dadi) iy lailly asdll e
LU e3a (g ]

Gl sSay gy sl adan 6 el 5aY) o Gl el (e GV padinl Pl
;)Aj\ .A_).J;:i} Z\Ji)’.aoj g_n..;.x_a.aﬂ\ @Emw\ L@-\SA:!DJQ @j)ﬁ?‘ J}E}S‘ us; eLLJ

(Trouble Diagnosis Chart) :JUae¥) (adis day A /3
: gl o Uaadl () (A
tdans Y 50 Aame n Y o yadll /1

@

Ol € An il Ja e o A GOLS e daiadl Ja e s lgeall /i

sl Faadl Ja e o ) gl Sha 13 g8 ol Adae A e

Al e ¥ ol Bl (Y (12v) diadl Ja e ik die 2 aa s Y il
gl s Cind s Sl b e

358l daima :m VU dia s dlllin Gl oS0 Aaiadl 5 je Cish die lags cllla fiii
ASat 1 sa a g Jad il coulally (andl (Jldll 7 he i aey panls ) A0l sad Jaad

(ECU) Sy 5y
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Jeas e adl ddad) dlly Y ddiadl Ja e e el ol QS b s giie 5500 fiv
gl sl ol L)

x50 Aame Ly ey Y &yl 2

(Engine will not start, fuel pump runs)

caalal chrall gulus Ju€ € tia gite b i cJage pe Jarall Gulla JaS ]

13 5 e andl 1(2uall) 51 jall ds 2 ulus die JISH Jua st 8 4 e 500 il
5 ad Aa s (s Jadiad s pem IS

saadl 1(laa_zll (Jm_,é@g_u; Allia o dakaaie yud gall) 258l Lk 350 Y il
il ot Jasiad Uy pm IS 1Y 5 ¢ bl Juieal

:(Engine starts cold but stalls) g 45 5 )L a5 Hsn & adll /3

A gide QS 3 s /]

Aelaiiud :(trigger contacts defective) dmas zlaiall LDl fii

caiin) tCnee okl (s fii

PAL ) iy o sale) 3aldl) vie adaly & el /4

(Engine cuts out when driving (usually preceded by mis- firing))
1) laadie Jadiad £(3,38) A3l o) 523 Luadld de glia L) 2 1aid) lusadlia i
Neand] 1435 50 daadll /i

ccwall D cdarcall (andl 1368 ol Jarca elilia pul /il

toad aslall (Ul gl gaa) B s dga g ate el adey Jery & ad) /5
(Engine works irregularly, one cylinder not firing, exhaust white)
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Al Jaid :(one injector sticking) (Beile) oS bl asf /i

a8l (Al daid (Da sl aal ) s il ale o CElal) Juas B e il
comala sl lea Sl

eyl ol e Gl 23018 54 Jany &l /6

(Engine misfiring, not caused by ignition system)

(Dl a gl pa il ) s e pga il V) JISH s e Dl
Lo ) Dl LA

:(Engine not reaching full power) (s sadll 45 081 Joay ¥ & jaall /7

il i andl 1ol labn aliad /i

cadadind tcume il Gula i

LAY alaa Gandl (AU 238 Y G alaaa fiii

:(Fuel Consumption too high) Jaa Sle 2585 Diginl /8

Qy\:\_;ajﬂ‘ ‘@M EJM L@lﬂz\kj 95&53 Y (ECU) L}"}J“ﬁ\g\ eS;ﬂ\ '5.3;} | P N /I
coala il e AUl aal slas dalle G slie Lgaal Al e

coals las) aasid cadassl 1 EEAY) slaa ZUid maa ye L fii

s Uygpm S 1Y 5 ehaiiall alaie Gandl tmimaa e 358 Jaia il

11800 r.p.m 5 1000 ¢ Fosusi e yus ie 53l 3 (lay &l aall /9

(Engine hunts excessively at idle speed between 1000 and 1800 r.p.m)

o ash Al e tums o Jgeate o) Mgisila s delusll haaall alaia G asha 3l /i

Al o dria ge
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LAY alaa ania aef 15085 smy 2ilh BLEAY) slaia fii

ol Aoy Javal iglle Al Aoy fiii

o il vie Ahls 5 Jae ol adl /10

(Engine misfires when accelerating)

eyl dxadd L bl Jua g (e ¥ BEAY) sloa ~Ude s ¥l Ll lea
el e BEaY) slaa ~lide Gasd

e Sa Y Ranill e chaa Blle dapadi ey /11

(Too high idling speed, idling speed cannot be adjusted)

apail) o) g Al pandl il o) s sl 8 (o i

)l aile ddla Jaginl e A Cad dplalae o aile ddls i

LAY alas Jans ol tmmia e BEAY) Hlas b fiii

(Diesel Engine Service) :J ! & puitt dodmd> 9.3

(Diesel Engine Trouble Chart) :Jjsal & s Jslia Ay A

e el ¥ Al Ll 55 9emy B pal) 2panl) gy /1

(Engine cranks normally but does not start)

el el ey aadnad rdskala 5 )y el ja) i

olas) A aadid :Jead Y (Glow plugs) za sill cilaad ol (solenoid) 24 sl sl fii
el ol 2 Jasiid g ¢ i sall (asdl

(il aal (andl 1 lala Aamdl) s i g fi

bl inl) Aine (3 gh gl Adme ¢ el 138l Sl sk Y 3l Al fiv
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dalicaty) Gasdl ihaluaiV) S fv
(Engine starts but stalls on idle) :dawdil) vic Cib gy 43819 & o) fay /2
bl tdamia ye Akl el i

z

Lme OIS o daiid 5 aleall Gandl ey Y Arg ) dapiilll Hlea i
(il ) sals A3md) a5 (gl andl thaan 5y geay Jans Y 25850 ks i
shla gy cDigle a g

Lalaly) (asdl shlecalY) S8 fiv

el (A ey AL Lty ) ay /3

(Engine starts, idles rough without abnormal noise or smoke)

bl tdamia e Al Lol |

A pal) Al Al e QS pandl Aasia sy sar Jen Y 250 S fii
bl Al a5y il Cud s

tOAA g i g dapudll) B 4 gddy & adll s xiy /4

Aehaa Aaiadll LA i g i

5 S aals cla gl ) Alal ol Lashall & )] thasia sy say dead ¥ ila gl fii
e e sl oS8 gl i W13 L s el

(Engine misses one cylinder) :3a) g 43) glaul 188y & jaall /5

il tAalie el il

ol se) ek Ll i el sa i

Aaad) Jad il b A il
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tha Aapedill A o (819 Aapuadll) (55 & yaall Lhald 5 ) 1 /6

(Engine misfires above idle but idles okay)

A Janid tagaee gl la i

Wl 5l paa tbls A i i

an iy aadid y Hadll Calai: 8 LIS 3 g fil

(Loss of power) :5 jadl) 184 /7

ol sel Lhian Gandl tel gl a3 By g ]

aa andl tadall A (33 g5 i

cadagid o 2580 ila i

celasll Jadiul 130 g0e 38 o) o 53 plae 8 g1 all 4, 5% Aa38 fiv

RECVR X P\ [P SUSI SEQ Iy PPV

ol (5l s by <l sl Aaial cdashadll andl gl i SUaS B Bagel Vi
Aann gy i () Cilas sxlde £ lls 34 Vi

Gl & il sl Gyt w50 Jon il o Ganidl 1 s Jalial Cyy b viii
il &l ge Jasiad i L il

ccadl 2layY Blecaly) Gandl 1 pmidie Jabecall [ix

: A g Baal g A shad (e 3 gerd) Juna Aol Jia g /8

(Rap like a rod- bearing knock from one or more cylinders)

lamaail) Jacl g ol sl Cuui e (andl 1ol s 86l s i
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Gl gl) Gl nidt o Jaiia die dagide o) 2l oy 8 Abaile Cila g f da s il

Jana) 23

(Combustion noise with black smoke) tagad AN 3 s a9

Aaadl i g bt e ddadl Cid g i

a6l 3a) calatyl Gasdl dAglals ¢ ae 3G i

25 L ciall Adiaa 3 Al IS fii

(Engine runs with key off) : &Y} alag A zldad g & aal) 50 /10

Al sl a B S n Gandl L DY) gl 358 laca pa s Y il Aiias slea

.(Solenoid) X
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piladl Juadd!

2yl 8 AWl
: 80 il it 3 gt g Al 10.1
Pleie Caagll Los Llpall & L /1
Aabd ) Blall g1 gl <3 /2
A Bana g 4l hae Cus (e Dlpall (538 jall aplawll e s [3
A dana g 4T hee Cun (e Dlpall (538 50U aplanll e s /4
Sl iSley Gl dale GlSle Lea Cpmat ) Cpand I dpelicall Ciland) Coiad 23 /5
Lagie JS Chana s Ol jnae SH Lo il dals
S YY) s die Al Gluball o Loy S ) i YY) Dot ddee (5S5 ie [6
0l anall

fand) Lo adati 448 o L /7

¢ seliall (el G sld e Cangl) L /8

YL ale 5 eliall Ga¥) )0 e Slagk ¢aai /9

Gl e g5 dliall el Jeedl cilblal e laialy aaas /10
ceelaall Y bl Slagly 8l /11

¢ seliall e ajlos clabaial g alge 2 L /12

€OSE Ailend ApaboaiBV) danall o Los SJSHN 5o L /13

S dalee Lgaat 38 Ao Laia¥) dandll e Slagl Casi /14

LAl il ey Sl JSEI G Guilaial) JSBI e laidly sl /15
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il syt o8 Ao 343 |9 Al 10.2

) I e gana e /1

deaa ye JERY) LgiSey 4S e ddlh a5 :(transitional energy) 4allayl dalal /|
e gas A )yl 8Ll e caldail

o (AlaS 28h) 280 Jie JS JSE e aa i i(stored energy) A sl dalal /I
(s A8L) A Y Aiad) 58 Jlae

o Daalad e gana i b Yiaa) A8l JlOd) s

RS BY) L DR R VRGN B EIA DI PRS E LN AN

Lemaent o g SIY) (3800 Laliadll d8al) & 5 14l gSY Qi) fii

+ ornbline 5 5eS) & Leidl daliadll A8l a5 rdssdaling 5 eSH) 23U /i
AlaSl Dol e dillid A3 4 5 1AgLeS) A8 fiv

Ags sl O lelill daliadl 43Ul a5 iy 48D Jy

Balall il Ja g <3 <l ) Y daaliadll d8Uall g :dy ol sl A8 Jvi
S L LAl Bl Y] S e a2

casllaall Jandl & 53 /i

eadiudl 2 gl & 5 i

Al A8l e sas i

gl ldd head fiv

Jlaady) 48y )k fv

d);.d\ Q\J}J /VI
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LAl JSEN s Sl G e i

ca i) 38yl G Vi

tma Rl (3 ) S e Caiial

ol iy asthall Jaall /I

Al el A8l ad g lana A aadid  AIK A0 @IS s fi
a5 AdBA ) Y 8 AardindllS Aiie IS jae fii
8 PV PR PLE R PGS R A e |

(i) S ja) Causall 3 g gl ariind IS jas i
(D) S jaa) Sl a5l andis S e fii

v Ol 258l andid S jaa i

Ll e ddlite g gl a2diun AS il IS jas fiv

) g Al Al Al Y sat o I

&y ae bl shal 8 Asle caje Jala 2@l Gl fial Lead L o Jaly @) sl GlS ek fi

AulSH S paally i

Caye) duals ol jal Jala ol (3 a5 bl cdlelal Led 5y jle iy & fii
(s SIS as) aladidl )y sl Caile 3 e 1Al &30 Liie Gy (3 s
(A5 AnlS IS jae) sl (g Hhlly Jaad 48 jide SIS jas fii

(ol s 38 Ll a1V

ol S pae) ially e oals Slen JA13 2850 Saent L iy S paa
() S ae) 4l gand J313 48 a5 285l Sagat L 5y S e fi

89



t iyl 48 5l /V

LS jaa) Al jeS 3 b Jleainly Ledalay g Sl Jlad] o A3y @l sl SIS jaa fi
(D S jaa) Taliat¥) Al g Llalay oy 5l Jlaid) o3y 8l 3 s S e fi
cmell Aoy Led g 3all ) 2 JJa0s 3 sl S ae il

tll A el g VI

By sall daely )y S jaa fi

By eall Al ClS ja i

Pl py A JSAN 5 s Al Gua e VI

e 8 Jad e Ll gaud a8 ARl Gl el <AS s fi

Ll ghansY) ALlEL Al ClS e il

(sagee ba e Ll shul LS CilS jaa fiii

gk S jas o) At UG e Ll gland 13y Gl el IS e fiv
Vodia G e iy G i) SIS e fy

o) i g 3yl 3y yla G VI

e lally oy 58 5 S as ]

o) sl Loy 2y IS jae fii

€A (3 i) il jaal Al il sl S Gl 52l aal s e /3

AiSaa 330 JohaY ol adais &l jadll ¢ 3al Jae i

el s 3l Jae Alasd i
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pudigh salad 5 & aall ¢y fii

LY Ge Aaalill daalall o gall Aagida g Jaxa fiv

S adl i 5 gie fV

a5 cAilall e il A g Vi
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