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TH.2 AUTOMOBILE ENGINEERING AND HYBRID VEHICLES

Name of the Course: Diploma in MECHANICAL ENGINEERING

Course code: Semester 6th

Total Period: 60 Examination 3 hrs

Theory periods: 4 P/W Internal assessment 20

Maximum marks: 100 End Semester Examination: 80
A. RATIONALE:

Automobiles are the principal mode of transport system. Their manufacture and maintenance gives a
major scope for employment. Many entrepreneur pass outs go for servicing of automobiles or trading/
manufacturing of auto components. Thus automobile engineering is an important subject to be in the
regular curriculum of the mechanical engineering.

B. COURSE OBJECTIVES:
At the end of the course the students will be able to:

Understand automobile chassis, transmission, breaking

¢ and fuel system etc.
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1.5
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2.0

Understand the basics of electric vehicle kinematics.
Understand the concepts of hybrid electric vehicles.

C.TOPIC WISE DISTRIBUTION OF PERIODS

S1 No. Topic Periods
1 Introduction & Transmission System 12
2 | Braking system 5
3 | Ignition & Suspension System 10
4 | Cooling and Lubrication 8
5 | Fuel system 10
6 | Hybrid and Electric Vehicles 15
C.COURSE CONTENTS

INTRODUCTION & TRANSMISSION SYSTEM:

Automobiles: Definition, need and classification: Layout of automobile chassis with major
components (Line diagram)

Clutch System: Need, Types (Single & Multiple) and Working principle with sketch

Gear Box: Purpose of gear box, Construction and working of a 4 speed gear box

Concept of automatic gear changing mechanisms

Propeller shaft: Constructional features

Differential: Need, Types and Working principle

BRAKING SYSTEM:
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52
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6.0
6.1

6.2

6.3
6.4

Braking systems in automobiles: Need and types
Mechanical Brake

Hydraulic Brake

Air Brake

Air assisted Hydraulic Brake

Vacuum Brake

IGNITION & SUSPENSION SYSTEM:
Describe the Battery ignition and Magnet ignition system

Spark plugs: Purpose, construction and specifications
State the common ignition troubles and its remedies
Description of the conventional suspension system for Rear and Front axle

Description of independent suspension system used in cars (coil spring and tension bars)
Constructional features and working of a telescopic shock absorber

COOLING AND LUBRICATION:
Engine cooling: Need and classification

Describe defects of cooling and their remedial measures
Describe the Function of lubrication

Describe the lubrication System of I.C. engine

FUEL SYSTEM:
Describe Air fuel ratio
Describe Carburetion process for Petrol Engine

Describe Multipoint fuel injection system for Petrol Engine

5.4Describe the working principle of fuel injection system for multi cylinder Engine 5.5

Filter for Diesel engine

5.6 Describe the working principle of Fuel feed pump and Fuel Injector for Diesel engine

ELECTRIC AND HYBRID VEHICLES:
Introduction, Social and Environmental importance of Hybrid and Electric Vehicles

Description of Electric Vehicles, operational advantages, present performance and applications

of Electric Vehicles
Battery for Electric Vehicles, Battery types and fuel cells

Hybrid vehicles, Types of Hybrid and Electric Vehicles: Parallel, Series, Parallel and Series

configurations;6.5 Drive train
6.6 Solar powered vehicles

D.SYLLABUS COVERED UP TO I.A-CHAPTERS 1,2 &3



E.ITEARNING RESOURCES:

SI. Name of Authors Title of the Book Name of the Publisher

No.

1 R.B.Gupta Automobile Engineering Satya Prakashan

2 Dr Kirpal Singh Automobile Engineering Vol- I & 11 Standard Publishers

3 C.P.Nakra Automobile Engineering Dhanpat Rai Publication

4 W.H.Course Automotive Engine McGraw Hill

5 Igbal Hussain  |Electric & Hybrid Vehicles  Design Fundamentals [CRC Press, 2

6 A.K. Babu Statistical Electric & Hybrid Vehicles Khanna Publishing House,

New Delhi, 2018




-2 B | e e

i ﬁ;@,ﬂ&er\’\ & Hox ﬁi 2 P:;f“:;i-(}
wpellad verldes. A velg Wetory & Gh) |

M?"Pm\’“\\% \M* '*—pr §‘§£\ ’iﬂ\’? i,

QWex 3 b R ! - T = |
2)5 SX% propailed V:l\dj aNde used Fpe jmapm S
s o gYverd & ol
ﬂ‘.mﬁﬂ’“‘\&m\fj s, = Hitusntivg S

Aass; 1 ooy sy
Meed MAg Miu«- o

1«\0'\11* RV, 60\\‘0\4 A Aag, £y
™Motes -Vd\‘ de y - 4




AagdHehm 1>
JI'N }&\e\\z\ e, el %@q of
C)qgﬁkﬁkodf\u(\ o4 \}QK\C—\Q
| = e S‘MK\Q"\&‘\\\‘\ Ve)\m
2~ Ay CQOAQA Vede
X - e \\m\/a« %xa\c\o‘- Ve\\'\dq .

L-—'\\'\-g < ma)

S \@Oa\qu'n(

A4 Ve)v\kdf\%

Wete anc. 5% wnveﬁuma\ Lo
Whee) R e “Fog QKKA,%?’\
Mese, y vAe ha e Y axle G Aslee;)

NOn - AV e axle. A Ao Fan-qyple 7
o\*t"\v'\'ng axle |

Ve M(Lu‘ d‘ﬁ \,’ej-\;&uk‘, - o
A \0\0-"(- Qowwee\ %\‘vz() (O*\QQ!E "OH}\

ﬂgs’x\Q S*Q(\Shg Whe el 3 4 A oo

V'C)\\‘\o\-’& - KK %?

Q- e \\MIM*‘K' -

D ~Wivy WEADe Ap Capacity + _

YV (e Sneuspod velide) B ek
Ef Yraun pevh V&\\A? Cor ,Jezy
o M'\'V & Mkuw\"\m‘f% Valid. '(q'r?c,#i“r'\



Witk st T Fue) ysed LS
X— b8

@ SyY=aon

£- Wil SEAPet 4D vo\\-qv\s - qﬁ\«g‘:.,
tw o \,Q\,\Q“\%

foue Whe el 2y
@ 4 axle

‘6 = W\ %&q@<e* 4T)+&<‘d :
ORVE 3 kq.,\)\
® rrezd °\\\V~<
B /““’“”“*4 AN,
@ 5"‘1\&»0\\{ /

WO whe o
FrOioosesday 4 M,K = '3/ / o

O’LA(/\-\/
® 2%“ i N 2ofine,

\(B/ - c‘\*b‘ku(\,
Gg}-vqe&\whtbgec*‘ﬁb SauAQGQSNN\
ww%*m\ = = Vv

o Q‘s\‘ ﬁ\ns{ MM
QWA @%;PZ«:\;\M ,..W),w. bo‘\d a«-\.\ “uw\\o%

/?htuhﬂ

= D,

[o—




a " oax "—T\\’( $1\0¢&L&
S o) 0 T Srotasiate T con 4
P s o '
\—.

5% ny ‘ﬁné Nk
Coarnled ™ Sk axleg ¢ Vel\}
Rt UNESI

q\'\d\dﬁt\éawd\ S‘LPD"‘"HB,““K
Onepds e MW~ velide

CovepO Neygy

Velidie w::‘?\m)x ‘Gov\a' SN s

=3 RNogero
5- b‘*fe‘\\:‘"‘{ 2 e e e
Pex £ - propellen Shalh 4 Yhae S Wiy
N Nl M A8 e W e
& ;

* o 4, lee:l:i:
"y ‘
W 25 PR '
A\‘Q‘Q 3\'\'\‘\'&)\ Ly -2

B e
e ‘ZT
‘\b’aﬂ‘w‘s'\ @ %) O-Q\*-Q\qx. “L\Q-H%sm{
@v(jb’w hop! s T e e e oL Loy
box O o Py ide h(cz&say UQ{.QM”
W WL~y g,
4o :“’j\ - ‘“‘B‘ ho” o
M wha. “eov

, ]I\K‘('D ’k\
L épe T
¥ C/\k*dﬂ} Yo QV\H% AQmO\fQ 30 Jeo o\d\/’(tg»
Whe.e g dlm\\a, "\wys“isas{m Aunc 'JOMES oL
\,d\“k\"?\ v TR\ e ‘\6’ ) e 5\\0“_\3\ ney (@rr-u*v_k
A\IY&‘)@\B’ X0 o S‘L-diux\q\(r S\\q‘Qf\- Herr AL,
™ G A5 MY o .

N QR i



g, E hedn

” P2 o O s wedhanis™ ONdn eraler e o
TN P ove S et o
& a e P =

2cg ;‘«O\,&* @N;\

"L Ragulivement £4 Cudek:-

i 1~ Towape Awars m‘:ss‘,m',7 el Audaty Shold) hee

”"*‘4\ '3!‘0’\"?‘\“&‘“\\\'* A weer ey “\"D%‘I/\AQ ‘?&"\M\.ﬂfih(‘ (SRS
all corndMiosy SA )\e&\a(\ 0 Fsanamid - 1&5/,‘*’01@/ o

e @z e sl ex;g«m—‘mvvw

G ?im‘)"‘“) —

¥ Qreent -
“ Yok S diva Koty o SN ehedd pos
.) é ' VO\J\-Q\Q u\} A‘Q\Q

[ | e i ety i o
N \onee u0Und OF heud O\KSQ“Q‘*A AIN-R .
E&c& s\\od\c)) Yova_ SR o . Sy
Dlolgendey o, Moo A

4., b?/f\cm\‘\g (S BN q D ™ to ”

T Rn e Weh $ped aicte, 4’
C. V) it oy ép.\\\\ﬁs%j>sd\\qk\o\ e cha
. - ‘\“LDFPO‘YQA‘%\ Witk sy A0 C)M*QH/.-Q—D
’: DN ?‘mo\u\w\a\ A\)\\; f\mMm?gs)m

@ £122. 1S e Sipe o W Audeh nead be ¢,
| 'S;QLS‘)‘Q\(L &0 "\'Q\qﬁq W™ S\\xu\é\ Ocq_‘@a/“«\ :

Mmuw\ Spr(J
| 3. Imeehiotss Toe. dudely mh‘?j’ P i

=\ Aeg

MM-

Wi Sk
€/\?&'ﬁg (\Q,\Q

‘\ ‘-\’\ '8’/ C_o\«*,\',

o\ asks) & 2™ wd

( ‘\k InGPre oY < '\()\Y\‘)h; fo.,
e | D fi};‘{‘ LLTEEN Yo ~vad
Moz 88 Sufficoany Andeln e fs\od_ Mk e
Q- Base Operdunid B e Sy
7 a\.\&-‘\m &k Al S‘Zﬂgaﬁp = | ,Q.Q'( Sucle 5 q&qf S
ﬁt&i At Jpdrass § R 7




T
| - F\Rc*\'wﬁ o\w\d\%
> - P\u})\ “(\a\&)\\ﬁt)\

*ﬁc*\g‘%ﬁs A oy e
b&“*r%‘”\s ot ﬁ;fé:&xi\: VY e, 0 thoy
> F\*(_‘\'\N\ dv\(’w

.;,EF - o ey by
Cbe?i 'd:“‘:@o“% R Vé&‘,qqa;\c:\:\\a%% oy
VeRdclassy > o Frebuy 1 @imﬁﬁﬁgﬂ
B\ —"’i“(\LM\m C‘L\‘k,‘\e_,, N

\ - 2 C\y :

3 - Sincla &:}Fi\

""“M*‘wp <
?,- Savd Whoe) 5
ta\*\\*‘ﬂ\gcq e

AN

“,@ "\H
Simgle. pade CR“C\Ch\r*.“;;’ : ”K 3

|2
w&mwwcwﬂﬁywk“

Hy ket PrReisve &

AT e




Wiheq S cluch padal & prested dhe pyestune pk
woved A0 Rehk 08‘&"’*“ e, Foree 64 Ao SP’W‘X,'T\!
O cwilable Linkage ond  a Masiat \oea\-’mj/. WG de
WeVemant &L P‘\‘%\W& ?\on‘/%‘ﬁ f"@d{w\ '\)\@\Q
n ’Od—eﬁb&\ a,v\)\ e Audely (Ai_gazxzswﬂgq .
Ap\\}aw\af-fd
H W0 e ¢ LY- \')\OJ\Q C)\U\"PC(\/ 3 e/
C)\ev\a‘m@ b -eanh e Yhan WM A0 o, Audel,
hecawse, AR peda) Mevement 2, \ek
7 S% Aoes not St
B ri g ok Coma e onad\ Nence 34 R
N A
= Disaderdy ; A2 Conewes) Av Cones Audch 4o,
9P~6\~5 Nove 4o be wow KT al REI Woang reza L
N Riee. reqaved 4o a{rpu‘“‘ ‘fy“\’*( A\é\fo(wk-\\qa,,\;_\;%
| H W \wan C»Gw—r‘bcﬂ%u)\ oA <
' Prefives P\a_&&fp Fodber puol e
ngs\\\& Neavn 4o be b@\-@t%\ jém#(ﬁ ‘j‘g&‘w\ N\Q(Si
* ol due Ao vehear e \even Wi

Ne drey ‘\’(\PJ’\,S’LS'Z(\ (‘3&5‘\*3\(:(\
s el Audel

7{;‘6 e et ey
\

K ovey exece) oy 4l \e
plak e

A vy

Ntag o4 Focktiman) | P
L Rie. wedal P\mk.\%ﬂl | ’ .
L /; e M~.. o
e Anevese iy K A

{;‘-.

Hoe Nl 0% AN B 77— g/ L-,/ '
?:waﬁ SonNesg C’Iﬁw}cw;ﬁ : % TR 5 o
WIeas,e, Ca E ' 0_{\'\2 it pdeds
C)‘U\jrch *DN*\%\““\-( 3 y; ;‘ j
‘e €19« '~~, i
e, n's& & red -\Q& :

1 R daly R menca = — 9
| A o 40w < T qpe e wig
| O = Sigte v\q}&c)tt;\ . ey e

TS & waed D Wevy Ywauype Velicd e o,\,«_A.l Taclny




Nosho - Pondple. 25, Sudch

R T

el

Lok ghoty Aad Ase C o vl
Spe.c.* Sc'd, N e |

Shedd B and dize. 1) K?ed\ 70 33 ae s

IiBaly When e el T pet =ogaged.
New applied Sove o) Roree () 4o studse
Sodtad 3+ Comes S Lomdmct wait Axe CL A «
MR e bacded B 2 e Ye Lo Of Y R
bw% Cg—b i : ?\Q M%'e
e ATze Wil adso sdag WOMJ

Hae XA :

‘2 aks Gay,

= el Voa) appl

Mo 2 o edticans o *Q;j*m
T = Towque Arvsunit i

K 5 _Q‘—_li‘.gfa:,:—wkkw\% M‘% oL

s 'ASTT“‘W‘ T i depend wpno Hhoce fat
W ad R



'3 Gooe Zox '

Towsave %“&W%g‘\% ecqine. o e

52 33a '99&2%’,4-\»2% bof‘““ﬁa\ %a‘l\‘a’m

A Carging Sha w=d@ o $00SC applicabiog

c}n\'g';w.gg{ )1=3 \jmmae TN 4y "\W\‘KQ&M
¥y

<A\ wWha e,
LA ‘Vt\-@de@j\w PV S SR WWB‘:%\.QM
Lo BrSX MM\Q "Ne&ps R Qﬂ\@'m: A0 ML
R poReC @Comr R ‘\lq\'\\K toa-l‘s condiHp,
o Pl arvangwent 04 weane Al Ansid,
S o et Ca.b"‘r:\\\g D4 aer Aee “MU‘NS\}Y; b
Hon E 20¢] ne $PQ°J\ and T Vet e S_-.Q_Q&% ”%‘Y"?u&!{.;
JPte <. PRSe, Qopeddin umn He koa) -

S ., M gk sooey of
(J) 'M%’\pg\hvaw\ >,
:So'n)I o vt A0 22 AWl W Ue—‘\?dﬁm
b ey Wihea M 2igine U Shneing and e deded.
,\ %’E%ZK X ‘\Q“M ?O‘SI\J"\:\B‘\ 2* 9“\‘:\3;‘% N M
erj‘ a,eau{' WK, Twea 3\'\’("4'3\-\0\'3 a&w@\o\\"\mm ‘\-\SC' be
ol Setena) vy pRvdigg e et ag o,
et orYe.ne wanl I e a'eg'f ooy -
! i Rong Loy s
§ | Nﬁff’ﬁ %eci ?@Auc@ f@,@ poeS ek :o'gﬁm
; ,,?I o ey powe af Aewe 4 ivex speed Aep (Km%(ew
v

il A\ Cee QWUW, A bk OF Fixe) Ve ¢pecd

Prdad 30 e 2ecline bt bk My 100l on)
sead=dda o deve apied b2emi When Swlying
Naehide hos 4D ba Lofhed 48 waly ar 9%\39«\\%\8’
gng\_& %}-aa\'xﬂ«\" e acte\esedine Cerdd help 4y GUé
Civee. Moags 0 INe) anpeed buk 00 eheap an i,
2yvec ak A MeaoMle Ao Q*:g'fwa <o WB\L\O\
w\."\‘& AR Cmea AL, Q»«s\“"-'%—\\\«,\,a_ S 3N dey o
s A Ty 2rgine, SPU—‘Q\ oo A Omi&iﬂm el bu\
ij\spi_i\ N Ergiraup while dacd¥®iihe <

&0 F TN TR AD enalla. Sea : e
Ao adeM e A0 $od el wWhaek PN

A Well @) v fopr
érv-vvué., x g by X, Lu)(-\, \“1\‘31'3*4




S ovdeg O Winderstanl) de, \%
%Qac{ \oc7Q ,4{'4 "6‘%\1&"\‘0\& :\‘))c, A\ 4\-: ﬁs?:é;/,::% :
th e Vehhicke tounh e, Copas e
Ivachivne.  Hmse 28k ot Vel

: \‘C/\ \
o Spesd) should o bs congdepey O

:”""\S'\"S\»C\% ) .\,_*)\
@ﬁ"\ﬁ\
}}U

S

waﬂ“\'\é ,}4. 4 s3eel) Gene |

ARM_ se.w\\.g\ SPQ

b \ Q"\ ’5““‘)“(\0 &4, :eﬂu-v M
(67, P O M\,\aﬂ,(,? “**“‘Xq ol :Pe&ﬂl

lowey =iy



A & pssible 4p Sy Fee VeKide HAn
oS atan i e iggup. by SN,
e wiry, Ry Aoaded Vehde An Wwick
I S T Hos SAeing, ~¥

A OO mencda) pPattesn Feres SP@/\ G boy ha g
N alid alv-va R splined pomagehatdh 4
WS ReT € et frg members. e
Soelloy gone Wi & 1n Covashant vaeeh widh
2 Lk ' '

s UK. Tneye s
Ay spand et Mo \ogthatt T, Ko %:t&&* H?u‘
Q'X\w&. Cxonkehedh . Tae walio 0'@*'%\ Ywa ~
Losne an W mali) & He Mwmbar of Ye el
410 Huca o \G‘rgw(ng
The, T wait & R34l eluwasn dee 3opul g =
M&%W\vﬁ\ ¢ pesh MM&M e Second unih 'Z,'%H«a\
Ddwany gecod owd Tiwgr eukpd goox . An VSeged ¢
-fsv&‘hes\aewf Fe e neskwal peion h
e SO qeant n e \eyshatt B cm::\.\“fz - wm:\
e : [ < sQ;
0 Wy o M cecond SYOCON 2% g s 't
3AVx geod £ poeved S adp Ml g e sing ety
MMQM MW%KVevg%&'?%
oL aea pukpuk e Whike ;@Q%&;\,X _}%%“% on
weeOne] Tiwoved 4o eR4 A0 cane \\ie\-k
cuk MReMa 4D merdy widy vvespon) atiai
M-?@& O A Srral\an” gRa a4 o ‘e ddve. 1. :}‘44{
Aken Kotro ¥ea evgiine. 4o R jnade Shedk *«m\;
RL prpellor anath and) e ela QE&&. —_ \f\a\\d
}q;(&b.“\ ~SU “t’ DG
SeE

\ O S 1 NG a_ Y Q(LQ\
2 _n{é-\_ J/S F JS_L vk recs
3 Feaon Wy
G s -

—




od Addoreatt < Amonantecson f‘: fs
TN \‘\L\\@ __EK : )

S
Fz G{(C V‘“‘“"‘ O“}M

Creire. BR BFLBS -2sakg.
C-canzs\“% r\’

T™e maln wgnants 2f an audomadic

SS 2y
o<, A, Conyexhex Rouwn'ing, Care. 83\ pan and ‘ee_

M:k(wwlm«'\@r A N\«&,‘o& \w‘tQM Wity Yo ane
Sl !3 hWeAdYed Ap ‘




‘\oﬁ‘\pgz endses SR 0«%«&‘ Shatd, Nee_03) Py«
b"‘% 40 Yo CmAR e SRthing A’“““‘S‘“\Ss:’u‘\ (TONE S
a¥ecked 4D Hx 2rgine, blpd\\% eaws 6 bildg 4o,

‘\p—\b& Xm%\'%nu«'w how{..'& "ﬂmfﬂQ

The @€ 4 M‘k‘:\z'wo&'ﬁ A vy wWhile e

B PEN A 00l noag) e of &“;ane.\ el it
The_2h) pan wr\-\-&q 40 '\'ﬁ‘\%«\s&‘sw\ A,

L TR B Choud, Yo awdumatie. T

™ %Mq 2 NN Soaply Co«\(ogmﬁ_‘\‘m ot A

"‘bn‘vu-g ConVeh=g A .Q.f'oca&zldzew’h-e:q_ 75

e FeWine, o4 ' -

D SottaX . M o ag v‘m‘.s'éx\:f,%u"‘“*&
SR B N g e

Y i< SP‘:“\.PVT Aixect §ean .Q\J&d&\/\ : "‘\‘\ R
Secord qeax A %#q}t\qA‘ hy o oigduw:‘a“dq"”"(
: BE e applic e O bkt e "
ANES 0 D 1o Yo ey

NYgA
Bt BR fuan, 1 i), o et

Shadd valve R N Ore side o4 e,

o Avsplile obeming o) Y dee ANivor Aoy
ac el atie padak. \

WAt (o) Re oA\ Paesbone on g S PRSP P
He chath Volwe - ‘

AN bow gpead dee Govurrrar Presune B hetg d
Aoheds Cavdh Hoce . Tra Wl e pregiune & 44
oo Aoy Pyl Whredn Cavn < dee ol
N WS 4D ractee Aeth . Wiy, Winneet Y @) wd on - g
A0 g0 oo Byake, dywn q@p(.':vxr Low gesn,

">'m-§\e«<\~bz ak "\\5"\ Spe%’\/?.mmw ps-e.opsu:
SovBA Yo Y Value dp oand Wehk ), Lonnadiny ol P
ApPUA Fotee, YPEhy 3o Sysiam  Lngas A4 freet gRon-




1S Poupellese Shait

- b
et \.. 7 % [‘Sx .\ :; <
k:_' : Vs /:"'L/I(.); ra She x BN
v : |
‘)'D'S\‘\J( JDJNT

S“M.

. D_“( oc 4og uéwevsg :)O'w’r @ SC"P tF"“*'
M"; T e o o

et N SAR,

e M
! J@mf\‘
TN gesvies Ap

gy e A
8 e éwb{kﬂ' 0 w
\“gﬂmwn—\

S0 dee duo sldl *‘.i‘c
Weak < rapoity %;&no-;eg‘



16 D3f{emani al -

DiFf ewectiad > When & oy T 3akiy adurn, deg o
Whee) RN heve oteavd gyeRey dliEng Ab €ORPa «©
e { anex W\ VoA, Lawe Mine - ~ =
ToncHne Ke Coar Yan a $alid weor 3
a2 Oy & no 0¥her Aevicn . o ,% '
These OIW e Aa\o\a«cg Foe At J,I_ | /. \[p\ w._m \
Whed 40434 L Henea 3% Vsl T

Vel SX3ANy & AD be antidad | Sorme mathonisiy 4
be \‘“w@!ﬁ&“% 1 M e ax\e  whids &houMﬂs

R Speed) o0 M \pner wheed 4\ inevente doe
& 0w Whed) Oheq Aakang Fuoree 54 Showdd ok e
Senn Mpne. weop e ¢ peed o ol At \D\mae.\ <a
wWhen ?{0'\‘8 g\m.a_;\gh% alnesd . sk Ao\ e Whick
Semna_ aloove. AuneMon b colded o a3 Fevertial)
WP&" % d&’%%«qﬁ:{& P @10&&‘, C At fenedid

(D) Baved geoxc ATS{e~enly S T
o Lasel 2lip k. @ coms ety Dot

% Deavel gene Mydfevecdl o\ ,
2 s g | %k_a,#ﬁemm

: m’rd{ o chod axle Ay eo

A AV ene s ) QoA o Fnaune . mqb&
&) Undey clup Adfesential Cona | <A
RS 38 ‘ 9% & e

2 Judel pcw\%r\—kz{ ‘ae/kh\‘,\o\qd\

\ <
e, Yo o2\ 0 ueg plakes ac o pling e
10 (PERT VTN M Cagap wkec?' "‘\ Teapectd,

PR P ok AaAfose Ass
AR

(’wg\?uj %
WA - <

(EE'(?Z Tt N ‘
4
- ¢ /11‘

. ;\g _ dm |

it
'




—

1

_—
e PO, o4 A3 A Rz se Al 7, VE% Saple
S QO piler™ ek 6L an C’»A"ma*w‘i%k&*g/
}féam- Yie a \?égm = N Skﬂfﬂq'a/w‘\-cp
M“‘& Q‘PP'V\&% 4o Fa ands ™uat Ko e.fr(,qi
SN Oxder Ap 0. St=ed Acg PEREPle 4
C\\f-‘)\'; sﬁé\qv\r\fc\/ COV\&'M\*’( WO dises OF Scaq u)k{
Uoed) by ahesdd O *ee Whee] o dn
({ Wity \evex o :

e TES shanwe. oP pos! o o i on ot
Sraid Wiy edH4e e ‘\é;ﬂ-‘z'fwn".t &4 4\ \“‘(
Te Neyex Woudo) 314

A poth 0 €0y
d\\’SC -‘—@uv@ﬂ\\sag QC&M
\°“§W SeAlyI=ng ach oo SQC.cp.% Aisc.. kp\q
Yo Atze Qo)é‘\év\j \oa beye) i{s\r C=liedd L

W

APEES, Y 23, <. alackod 3
¥t \onpre e e) F= G\Rén./k*-{aa_q ote
St s R o Pl § meosking withy §,16,

B P e @y o o\t ol
"{)t a&m\d '\'\'50\2\

ey [Wea pe e

Shadr 2 98 Apaenilve &v\ks&(a, N Mg Alecily

MWRZY A e\ekh < b pulied . By \&eo_pf\a—&,
g-&w’r\om““a Bt e o TR o

¥ 2ellvg Wieny
Yoo deth g puied HoeRan)



NEED OF BRAXNg SYySTEM: -~

Bsakinge a \l-e}\’?o\e IA seyvexse. Ok Qc.r_ﬂ.-)\em/\{
a veliehe . Tne YineWic enespy 88 e Velhite ¢
KiceTpoded ar hesX Witk de Welp 24 \avake
reedhaniem . Ae In Cods &% e Oc-f-%m*:ﬁ\),o\r
ol Mo Nekide Winedie  enangy seduced 4
~»2 o Ve ba byaket ans) Convextes\ Ra Ao hesX |
Thescore, 482 sade 0% Mook Neshipalion & alo v
%mg)oﬁ-—ﬂ* .
e made 4 lineRe ex\e:-q yexegvaX (e
\\J Alee \>o)“\m \Oé Moz Wsakel muad b V\i@@\e‘(
Mooy I ad3NeD '\oa. Me <xygine.
aa.nec-_\ M\'\S '}Ccv\d.}’\'iwxe;\{{', >
= e ‘5‘:*3“\8 ‘-%m shoedd be Tndependent o4
M 0PN 0 (A1 HDN0S, L2 Whearer el 1w
2 4\&/‘,\ o Nek/sﬁ\-@.}ad oy Vagng']'ﬁ- <de |

@.— R <HAo wq\d*b\ A Pexhere chodd b
aﬁ‘.‘m\\T ceciN e,

@) - pwake peRvemance hadd wt be attected lyy we
24 3¥ anegonen’s . The \gz:a)s\p{( Sysievey ahudd =
\ LMl ket anane anvd) adjurd mam’ QM)\
S\?QA hev < 0\\”’& o) aconiric Lide.

@ - Dusy eelgr aperNien, M yehiche thowd b
ANEY Feey \e kA *o*@*x or Mite yildon g,
be @O—\ne'\—\M = \Q\SVQ Loale .

The. wespunge Miming Huy  Wieke thaudd be an Ched

?05&\\1;\6 .

@ e e R enaMion prduced ahgldd e px‘%%ak\?

~erear ) Ui FEen Mespueh 0} R eplicalon |

- ML TYPES OF BRAREC |

T e byedees e A TN VR, e “\a— be C)«Ss’of-{q

Q¢con3'\r‘a/ e Fp\low '\\\g w"‘s"}‘e‘“}*m' i~

\ T i

r Se \OL“%M '
LB — Cova e D WIPEUTSN
Aol B i
T~ BExlea M'K




- POaRSe f— Few At ghnd K Ved Me bmbes 'mg/
T e Q@ )agdrth=d as e Semvite Or He phws ad\
_M\wﬁwx v secow\“zy bay-X& . e Lemia bk
A A wal y WorReR el =hep Shzppling” whilk
0 woMen,  @hed as Be P ke anc
feand  Ap holdy dte JeWele o QS)@P\

3= Load 00 = B ey helocd=l eidar ak Ve
.m\\b“:xés-.sbo O X Whaeld. [nal “O\\"’*‘Q by s
one AeRicl Ay weher ha-x Aisel paons et
oA \eR ta accound TR WO aRIDS. F\B‘s’\‘a e
NocaRen TR Avowansissien  Wa=Xed Feny 4R | 1e
yey T { &0y peve rd) sacona\\% Heene G e,
lzm NSy, Waere, ab m cane. . Rhasl Wy
1Y ey hovel Pruor Aolumy. WA 3 nOpeas € Moy
avee avatdable. FHe e X Alce, pon.

M YnCotz BR Avevamisiony ha-be He Whole
M'K\Q’}.-JQA\% A\'b\‘p\w& s Yo be ‘\"3‘\‘\5\«\\"""\
By Briyewa) et preiter sheddh dithed
Mk'}&w Q)(\& 50‘\9’& \3‘}&‘?1\ WA
eng)lt ANA <R \06%-*—«:\ A\‘%’ﬁem Wy <M 2oy

%1«7'0 wWheels acd 0 SPQQA'WQW‘?@,
C e needed
: Lo Whee) Wyakes ax NV \ M&Vesr\gq,ud
a- (oraitsve Moy 1
- Peven  Covudiouady ;
AT N\ W N YO RIS drsdond
4 paetod 64 Acuation! —
: a- M‘{(}l\a\;\'\c_‘_)\ \1‘3\--3\4
L= Hydseulie iyl
=R Ve e \ay-dees
A - Nocckivoa Wy-Xes
€ - aiu~w \ohy=Xekbt .
S - S QAT — g
&5 - Bre wﬂ'———«—w il 6% Yakcle
When e, W 3= 3 A
e 45 Adew Connd) appii S
W eus 40\&%3»\-& N o 2y & 5*««??\‘""‘“"’"‘\
WAMN G Sonete OR EnNes Chaxh, M""‘
QWL\CJA}\% okl e Lo\ e, [N hy=ice w
el $e65T ba-dee (y POWey” alSiited lanthes.




Sechariol Brare - 2\

M ‘ —Neo Yoo Hprcg ek divexr /¢ AT

"’i\'\{@\‘!‘@ﬁ ‘%ﬁ\a thowe a e clhan) Q\

t
U bwake ik M welp ¥ ax Qmm%,\e Tee

: w 64 a Uy

ech = Ay Are b‘@m\g:a"pea\ ' \\ﬂé\

- ‘g\ WL‘-\Q,Q PrESSOC st dwum Wik ¢,

: MQ% Al e 94 A, ovioud ot Lol press,
ijg Alshen e e el s e @:(apuﬁc} %QQ;

= s -e%{’ed‘ﬂvz, N bc\\cwu\é; b‘w@\'\fn??_

Mak Sytden: »

\%'G“K =

Yz e\
/“t 3 ((L'm(\t- <
\

=

' P Mf Na
| Ae Wi e
t S\ A sl 1 ‘,~Lu £
li Co Rz\ 94:“ - \ '\ggé""ﬂs %——EI
| e el CH—Q.AN’\W» Fowe Ohee) Z)M‘_,_\
Sheic.. Sowesi Shave- CGelindor Whet ¢y tindo iasa
o Yoo OfnacMe '\'\EU»QB")QS A Wogz dhad Wyanch ad-
Hrree 3o meanier Glner A Whae) (glinder Toe Whole

Cyg ¥ & O Oead Gdakner fnad Wik’ yakarg Freld.

—




>

The bsane Sldd L 'm0 3ay comprpccinle a-d
< heeh s e;((x.-\.«,\ lp“ot%stwg ey el Aivection . Dh e,
I A~dver a{-ﬁ)hi—b oo b_d%g Byak ¢ pecdal
Y0 Y2 ke ‘fiicu“f\ N e mandeon Corlinday
vs&&w\*::f Fled Pyt & o applicd

O\ W ‘ cﬂﬂl nALAS G\ Pixtonyg dwak Yoo Hlgg
(0 P -

Aens- gmq)‘\\r\ﬁf S‘; +em '3




AIR- BRAKING SYSTEM

o Im aires bragd 76»5g’cexm the. braxe Mhoe, operobing Com
‘;i | \S OPerca&ﬁo‘ ba- ":’&‘Wv\x cé?_ OA«‘PUQ)&LLQQ OWeh 18 ;‘(gfaeﬂb?@
| | v ojerw%w dmven by, the emgrma TL\U‘CQ_,CMQQ.. Mpa/mk
N bggu@ chambers bote Hhe qﬂe% dnoe, wperali

Cors - The m@,dr\ombed axrQ, Qﬂmﬁc,@ ; woith e cia aelemy

] ot aneoms, ol pipe Lime- - Abmmvmﬁ@em&eo\ba.m
E boot pedal Qrnbols o protre. of air dhich etvecks” he.
| Coke. chnambercs . e Hhe Freot “pedal. i preed diom » o
ocks o dxap\wuﬂm o b chambere . The. OUa.PLUb-a.arm 'S
 Qieked 0ith the. byake. Koe, eper Qan okt -+ The,dia-
PM&%/ﬂ\ e PLM pudetaxde i , WM@M
afoe @opeﬁc&w‘—" Corm Frakt Lo a v Tho, bzake.

1 ghoe.  ©,xpard o cooreds, ands hold e movimg e
‘ breake.drwm oS Oma_ imko s osrdacd «’?KM\ et
e released dreom e ¥ ke peddl. ik Qe s back. coith




VRO UUIYLE LOINTVINLE -

There boakey cuce ePemkecﬁ O HAQ Va luwwm o};-@,n%g%
wronifold . These, brake.  imcbe a. Voluwm oyt onck
o opecate Hha Carn tepude. o bvake dreum @ Hhe
\/aCuLumPquP bl}' bocetere operates U‘-Pm Hhe .'Y“L_'T"
Voltuwr]  and 1 P"‘)‘_ Imk0 ach on by brake PQCQCLQ  The \k
boostere, Comsiets o . eyimdere.  imsdde. eoldel moves apist
oo\,uch\sS Comepled e baowke. Hhoe Opevade CQ/“+
e QV“’\K/% g\ 16\/6« 5\ ‘TL\Q. Q.LAQ:'YIOQUC. Chamberc dbﬂsr&cm
o V% ef'} admo Mphenc vallve. Vactome NValve colueh an
AT by ke, peokall | fc tha meL/PQOQg,Q
dmﬁfﬁ\ |a\— L€ ;Vt’\e_, a.‘l’Y or a}m ' (RS PU\
the Vacuwum \/oldn ) b e | Vodse R O
a0 VooNe  eolich QCemmects e oo otor 0
Yothe md@duchon  manifod , cobhon the. proshuere *,Lg &
el oased trom Hi byake. pedad. ; e roovim pec
Clsdes the  Noacitom valve. & T
Y A Ofom oo abmoenc vl
' cng (o Wo\ci\z/m—}mpigm I the
i,b&)/\.e) \Fback . gemtiheg m He |
Eooke, Macf . J

?

Atmosphere

Control Unit »

Brake
\(_Pedll
\ Master _,_, V“W"'f ' &
| cylinder [ Reservoir ® wrv
--— .
Inlet Manifold

!

Vacuum Booster/Brake When Brake is Released

[Vacwum Mw’ﬁ' gfj‘e”“" QL EJ




7 T R R et b 5 e s S s
As the Mame ’Q““B‘ZI% He braxing Aystem is fuq

—

%“Xﬁ'm' This %W imncludey amn i ki
X, am -hac{JYaA«QJ‘C. C}ZU’Y\&WCL% '\ﬂ{YloLemw;% 7 Pi'.%,?ch
N ogl.m&m 'lrww?mg Qm(.gex( dlameler. a£
by e foschal b law, P2 %D 7 R
his dikberemce tn diovmebey  helps Craod a_
onnuch ka/rger %Zdjmaﬂc. Px%we Hram s 30 Jha

ol prespuwre. 1N odd” c,??jm&my ,

In Ca3e hord  braking.; dhon Hhe pedad. 1
eﬁpe;riefnceo\ o Lorce ,the  elbeckive . toree
i acHon  zmsdde ol o hawmkey o CrRase Mo‘ﬂ
the hygelmulic. masker Clindur dly im A Experices
o highoforce. Cawimg aore wedve Tnovermonk reovdi
— %@oq\a, brcam% action -




R . sIer%i»n,L a czsmb:jfl:«lenréz&~a}r nixdere
el cubside the engme. Culinderc . proces af. prepac
L - The device ohieh Ushes 4his paocest o colllod
Aate « TH abomizer % Md..q’n‘j‘xe,g et coith ar
The overall procen is achieved by imoluckien Suske
£ colich Costhwadder (o a basic ?‘U‘d' bﬁm P?Fe ﬁ

sy the ngfamzd- o - Puele Adxtere ’co'ﬂs& engime_ -
cedinder o Galled  imdake . amamifold -

1Exho--u»‘k Vedwe
b — I'O5 bCL(C,

———Plston

[lNDUCT\ON CyeTeMm at Equrt;EJ

Durimg the. Gucken sboke, vocuwm je Crooked im:

imdore, eOW @M&@Mmh-ﬂw@f&@w

tho_ kued ko be 2 freem Hoo el Jeks . Recon

ok the  oplakiliby oF anest oF the fuel Vapetizes ¢

O &{; ﬂqub\dséue m Lod- air onixhw) | Hecdene

Some b ,Qw(ﬁgxcp - rceackh the. imolesc. !

o Nopid Yorom & mneskle. otk {_mixed Cﬁ’% ol
P s Tl s (o Ragricartly adbect %
pr0C% ol Quthurdthon ML '

() the Hmo. owailable o Pﬂogpaﬁaﬁcm %W¥m ;

(3 D the tempevoduac ol Has im coming. ol of the. imk
i fold. :

(311D e qu\Ma' %M\m& )mﬁobeg\

() The v . the. induckion Syptem & Combiofin

Ohomberc .




M&Qﬁcgyﬂc& Quedowreten 1w QT ne 13 0o L.
BeCMQ,—\-\ng_, &Pﬁrmwm adv - Puell TCaeﬁ? Kﬂﬂuj'fe_dmﬁw‘ 1T
Vordes  coiddy syer its speradional , Ramoe, | Paxcbg,“
TN Cosie o mobile, M2 - When the. ’
lima |, a8 ioher omixduce. ¢ rtswlwirregl olue to Al
oakmaghm by- producks a@ Combuskian Aaaim ad udl
Cendition @ rdohore amivdore (e equined  for  Avdsien

AR - FoeL raTiof

T et Bl Range. - faell reabios |
hemogensus  amiscleute- edhich Cum;% sz‘ijo. im%?: Sﬁ:ou ‘
Thete. Lianits  are. oboud 71, AfE MO (o., .
on oich ¥dde amd oot op. AJF e

4 : (065 : ¢ F/A) on he
Qp‘_a_/n ?XDLQ-—' fhe %‘“\%(Q_: \'Y\.QQ‘WY Q/Y\%/;
%t —G——M—Acsaf)ﬁa&\" — M

oL 001 008 007 006 004
ppppp ’ "“'_ 'Y - ' ' |l
| . - . Mo
50 1 ' Nanou,)ero v ! ;/ € b C;EMCZ :
Q0 '
‘L\ | Y
£ £
<o 7D . E‘é —— =
- ;. A
g eo Pt
o : e — ‘
g . Q:F ; I' Leam |
] , | |
50 - = o ; 73 3o
1o 1o m GFe T g 20



Reawmewnemks fore. Max™ Powoerc

. M ol Pw\ouz‘) %GLOS M ‘H"ﬂ—- 'YYIM’W\LU?
i sbtrdmed ok LI IR ._Mff""RLQﬁ»[Q.‘l‘VO &
.-PWLQ, i Yaho . ‘

Muwwn emovay te tdearedt edhen gl eo«ce}A
is w\l'fcnd.u??gl %0 thak- ol Hhe_ 93

~ olinder is  ukifized . Masre fual ,WS iy
s m{-’gd— itie iz advartagens  betawse the 0 ombe
0 €xce%'g»wwl+hm7mmwmwml-é

g ek in Smallee, energu. areleased duato
lads Combckion andl anove  Cardlon menoxide. ic e

M.QDW”‘}G’& leud%ﬂa, e memoj* MQmewm F"

,,-Ai.

(R&;‘.Q}J"\SNJM,F“’! % l'mzf Cuotve.
fore  Variao, dir-fel, rra}uos)




Q;) M!xﬁu&. R wlmlme/y\}-— 'PUTC %itmfmwm %FQCHT;C
W\%m\fb'\'\m £

At ‘Pu.l& *UJKOH‘Q Mc’hm (m.ax?'rm,um %{C{e
OCCuwes ok am - fugl oquozh@ 71 i

Cency () Ctwmy ok cpoiml- %L

/QQQNWJC) tham ﬂ"-Q-— CJ’\Q/YY@QL Qarreo\—aJP/o\/F 'Y'a-‘l’lo

becovse.  excest oufzr “G‘Qﬁlwr*r@%d— Qamf)dg Combaskion 2=

el edheny A 1S th+ E@PFQQ})%{ "H'\QJPOCO ‘j

aMaiomewm tempe. kO e del] coith —Hme, WM :
A RIS A Tmey 2 0 BT T

\




P———

l
3

o Cenoadered Ftesm
asmbuskion coxd |
L cess g orndeved. a the miHodhem « bm&

TaNrTioN ' |
Osmbuskion cumds

Tamibion | oL Pmmqui;j’ce o
e % stend peink oF b@%qmm.a- o the
Lot ik Imikiede) -

e, Ygoition pro
g | ,30 C'Qg\, VDLLUYV\.Q- CQ,Q.Q,C_O{, m}«u mo\ﬂ_, v DW "

™ P

the. bosac KQoitdman&‘ o tha ?x‘Der ‘l%'{\'lfHo‘h tem ;
. The Swysker sk dhave o Feure ot elechn QWQZQ"Q

q . Tha Syptem ook Zapp

5. The Aystem ok~ produce oo peaks vellage L
%@WNB:\’Y\"H'\M %5‘)&/1“’\9,&. 'B"OHQO-KAL\'CO'Y] Vo J("%de;\,u
W@/@n@wmmwcg%di%@p\ %ia
o ke owek voltexe. . .

gakcient enay a0 Aol 1gmHyen Aas, Yoot M@ﬁ
octur g -
5. The Yem kT djs%ﬂbuke,—ﬂﬁs M)aa.!&«f\/ok\/:u:‘ch;&
. v_plug. ok exock Hm@ 10 €
\e(:dn\ ’:kmﬂuhf;’r %K:/TVQJ ‘;JL%/OUS'\"CJ bukf'?( donvice . d
) chimg. the
eperdh o the  Sowrees, oneilsl\e \er gonted
e(\)ic\*\\d*a:gﬁ giten A bosie qgmi oM Sepstem v&: uhe
2) Mogne \Sm'Mm %»Ovs’rem
’9 é\echomic \%m‘\-\%cm 9&1%@/%

‘ M lem olilec. s
“Rodkere Magamg;co i on Hps o
o tha &w% ﬁ elathical ety - Rock l%’mv\\dc

Shgherm uze)mc, 5 &i\a OWile. ol on Zoed
meko : _




(20000 - 30000 V)
Distributor
contacts
Ignition —_,) Smnﬂzry
Switch Primary L (2100 turns of
winding 40 gauge wire)
(200 - 300 tums of —D._.";;.
20 gauge wire) S ! 1
It
/ \ 2
Ammeter ggnat::: i ]
0—] .-/
- I
Capacitor 4 "
t Spark
= | S plugs
Battery i e
(6 or 12V) Comucg breaker Distributor
operating cam

[BCA% gmidion Kystem Cironit ]
The. \cbrn\fho*n 0ol Qm\,msh al  to Coflg Sha_ Pl

g M @,u,;&j P"6 '3 caimdimﬁh IS Cmmw

S\chv\!&»\o@-
20 c,:)mong, IS Comecded tothe

ot h:s?& foa) ﬁ) 200 mccmigtaw ﬁf‘mocai 'WI’HGY)

'T{,.L '1Ww o], ballers Eg“ﬂ/&_,l trhcm gcQI+C‘1
s korc, fcm:mj 3ﬂ

Wf
'\mcfm vik&, Péwwdb C’)(TCMA{" L“? .



?ﬁvun Oircow & Qe Cm”cw%
'?""“" S(,O\"C/h Secmo\ma, m
© Eevthnce wnit im \camhmcml ’%’Y‘"\’Wﬂ 31
Fﬁma WOndime, Im \jm-hcm Cor Coil +o diche) budoy Q\Aae«\.oﬂm
g B bcdm Q«m@* peink wpatidey  Pltral edore reptor.  CRBIC
FIS"\TO bu&m Q}'P

Lo voltaq e (O
il Na’ %’m%oﬂ Cablee
: Qfxmkplu%

A bellak H¥skore i lcho\ Im Rercrel  edth
peivary. odindims o KQ%]"&“&Q P’NW Coureremk - o
clo Prurepose. e F&Q&'\'C»rt \ohd, aved ZoHad— s
Cpurereomn Qan (f"’lm D Aha_ P’M“meﬁ Qjmc“f,.[-

;:rn\"ﬁm Saoitch 15 @ & dhee  Qesnkack loq’.@.&z/f simd=
are QJLDS@\ Q»uextw— Meeos -?Jmm thit  baddens M

o Pfﬂ cOimdima & builels up a
’W\:ZQ: the Qum-éi"'&m&’ Heeo |m+L\Q, eol
: 0 ziepped loar openma. the Qentack bmxm m:& ;&j“‘

Leld collapses, cuds  awross Hhe.  RecCondeout wmim omnd Fngl

and U:)qu \e O\C‘;J‘rnfhu(v\lﬁ\ b o Cuse @ amagnok
| Hdo\ croenert OJJ\O Ou}s Ha P'm wl«\ob% C{Jho‘ wduce
;;é’ a volkaye, im s aswellay i mh e Condlarc wmcb’;L&\
i The O Im tha paimans "“0' pones
Dé— ~oHen ;:16 R 6\%\2, @HTGC;% &odam —W\EL__
D'_H\g- du\AU«P 0‘5’ OJ.U’CTCQ/Y\f {m W W CD!
Hen reaker Powdrs clesad . s P%OIO'jg Cu OUHE’&
| the poimbs @pen - The Rlwoaice in Qurerent- rmtamﬁs a. A
% bw&mg, upc(sfﬂ ‘M%c feld &m wntly a Jsuoex
L : imthe, 2e Crscudt . 'fob a Mcﬂ Kloeo
P’M ’“mcr&mi— akter s b i Poink epem , el ima s
otit wge_ a&- NV\aﬁnQﬂqQ Lield edill edso Couse. Hag aper
Hea_ tako. pace G\CIXOSS the. Qonlact bveoker peings heca

J\g, Quuercond~ Areiey ch aoyecs Hia , Polvdy as Hay



-~ e -t TN ST 7ol J'-UTY\PS ACHOLS T POT'W{'S ;;;&vatal
%Paxqav"- . This ouTeA POImds  yCreeales Cogart 'y Ha
.94'{:603’.% Ccm}acl—dpzdj—m*s IS appreecieol KQD‘“CGDI -4
most ol e, engry Yol jordhe M}ﬂc {ndj
Conyunmgd §m _

7 orcder o o btadm 4o l/u'g‘«a/%\“ VoH:cﬁ 'i'n Sl o
Qrowit | a qctiu&(lollaﬁs’\i % fmaﬂhd’fc fﬂe 'S e38ends
IE 1S also NLLCEGS Lo P@gv&»\f‘ Ha a/ryv? Z& Coy\_geg
fé% C'aQ %{Jofﬂk. Thre arce. achu'enved b('?-
paovicdling o O ACHDSS Hag_ kL ,
thvnﬂd; Qenback poink operp | the % Tm
ol Pa%ﬁ OLASS Hhe poink i berm ¢ anacc, plses
(KO el Qﬁ?’dwﬁqwzyﬂ SHerrtad bg. 1t i+ be&mg
The % = Cordumere, jumdialely ligcharges
baok | the_ Prmma? UTewil ouab‘dg" ,
e Hlowd of o ot 3 2

Cecrcrend. , s XN o, Li gy
Collppse Wtﬁ field cohom e vy




;"‘:' MAGNETD JGNITION SYSTEM
- Al Masmeko e gpeciaktgpe ot elechac genmaterc. TE ie
e (o ¢ mc.wu}eo\“cjm +the, e/m;ism“ and. feplaces aﬁﬂaﬂ?f 'cﬁmf)cmm e
seclol o) Tgution aptem exceptthe %park. plug . A mogneko , edl
51049,,\£ rectedeed bB, the engime e CoPabIe ok e Vemd, N
0 'VOH‘CK%Q- CVY’C{ db@mﬁ fY\'Q_Qst au bCAkFL X oL Ge Ob')
 ornd The, belowo Hamu, \%{«cw‘ga, Qehomobic, legreann e — Q
nﬂuﬁ j@,\j?{lﬁ tonssn rmagf\ﬂro lnifieh tem . The 3L TENIA 6T

1uanf-'r— «L&o ‘W\ C.UrC{.)C'TCaLQQL s H:SQL cDifY\o{’Jw}.g o %@Y\Q[&QQ
L a5, apellas to step-up thevoltege omd “Huws dloegnot
| KquilTQ o AQPQT@-’CQ— QJD\\\ o boos U-f Hho_ VOH'CLa@ fCQQ1u4q
ﬁ:}d Yo owf@rmf@i -H,ui, &PM!’\PU—L% ; ]

(M Dasmni s‘“:m

;il;m& & - ) 2 .~ [Circerit

Ctor RS Syalae ]

r\/o H"z» . “; :f_;‘; Rotating Magnet

[ S (05

' —) lanion Switch

o~ t_ Capacitor

: Pamary Winding
P ‘ _J_ smeseeswSacondaty Wingng

|  Mamet Cam @'Mb@@k&{:@.m}mwm
oy, Wmﬁagmﬁoh e - br the firldt Jype Hhe auometerce
amlan  QoTSAsK & Prmmia, X SQCUﬂcﬁaﬂ@, cohnohms: oo cenilisia
| O.M/ ot bekcoeenrt. Hhe POI% Co 9"’(& onas "Y"U%Y!C}‘O
cohilet , i e Recsrd *hdfpe —rh;»mgndr reovdves & fha.

coimdimg 8 aure. Kept g-{-cb‘t}mm:g,. A 3r 4*@19& 0

moged® Calid o pelase imdocdic e 75l in.
I Hao polauc_ ’nw‘d\ug}ﬁﬂ""ﬁ\?e Wf_’j’ﬂo?‘o both the Tres
Ztha_comdimgs Temam Sjrz&u‘osmxma,- bk oo \/q‘%(‘za»e‘;S



[
Spereriakedd by rce»/ewmg the Hluo flelel eoith dhs helped
okt 1son pat] echong Callez) imducterns
The opercadion ?)’p dmﬁwﬂco SKystorm 11 exct!]

@g”w\ﬂk. Ok“ ‘H’\.Q_,Co;, Wu ?yyﬁ-@m "Y\’H'\.O&' oS
ot acer Pm’ﬂfﬁ OO @W amde Closel QOI-I%’H’\M-

help ed o Comn . The Urewit flux s chargeal
oond gv, igflr vol M%QP(T& Pﬁo&xceol 0 m, %eccvdmﬂa/

Carowd b
The belewd queph aompous the byeaker Coterront-
ve ¥peed  Cusene, o the  geil igniton Zstem colthdnal—
magndo {gnition” Qustem. IL can be, gcen dhalk
sance he OWMK?Z‘PQQD‘MZD*C ma s low ﬁLO;kL:
Cruereomd %e)nmtqgteolb tira 18 v .
Ac Y em%w\sz_, Wi‘-h ;mGM%WWﬁ N Creows
“Thuk  cOfh -r\.Q:‘co therg, 1 almost q&woagsmgka&
chHﬂ“cM)ca, o %waro&e b 12 veed o d Jgtm_

tc besk !M "y eds
&mum& \S COloQ.aQB, 1 m?&\ Y%C};z

Coxts Crcﬂ)v’c HES) Qcmpamwn 10 WB/

“?I““HC‘“ ‘W\“ﬂ’%@O 2 Mee, CO&}&.
M able . Puawer , dueto peos e

ASHS & due. 4o Hhe_ ook thod- Vo ltage. ie

ekbected coih the charges im WMV\W’%S aﬂ_moﬁ-




et
. SRk

EES = ¢
had-Hg
7]
g

UZ(C)W{_,.

| 1C

mvaxteby, Al Cotl jgminen )sfc@m IS prererved o The e
kO . The coil - igmifion Sustem roguines gnere
ayaimtar nance, than +ha. m\gﬂ'yb{_fo tom T ie adio
feanien tham +ha agneto Jyatemn |

MOULTIPONT. FOUEL INTJECT IOI\TZSB: F N@‘?\,E

\ Fuel ivjechon is oo onechamifem by ‘eolich Lug
'S admitted t0 Ahe, engime Qﬁaﬁm&uc,' g fuct
T STemdim Pore. beﬂ—ﬁem‘pmaé?u} wl

e\ahcii;‘czv&)@mis%iop percfermance. » dlitivadsilik &, J)‘xﬁm\m
eper ‘  Fu& lorgechion ‘fechmﬂogzr s imyslemombed me
acdofs i thoudh Convenkionally this “p0t. wjeckien hud bosy
ashociaked coith OT @n%{rvu.g J |

. Heme im g1 an%?ws) Lok 'vvy‘ec?h‘m +ekos place &
L - : T ~ fa ]0 (e
akowzc\d-\dh OMOQ {fel, Imko Hhe adar ba,fw\g,acﬁsnmdk n0o22 g
wndle '{MZ'{I\ pPredtuve. '

Idle air control valve_—_

Inlet trunking

Inlet Plenum Thiottle ng
\ . body [ (teadsto air filter)
Butteriiy
L = Ailowin

Throttle position sensor
i (TPS or Pot)

=
L Fuel rail
Injector—] . |—Inlet manifold mnner

1 Cylinder hend

T Ml poimk- peteed 1«3'@,0.9cm ST engme
Ag the 'HBLUUL %U'COWDJ‘?OVQ_ Hao- d@/\‘(@ cuita. Mm?jec

to aeplace, the Cenvembenoll Carchurlicr for belfer £l
9%1‘0"%65 emisvion  Conbol ..

Additienally, Ahe Pl Vccillw&«jﬁezm 12 Comuwnycakeo]
cotth Lol ttum ba/ meamd é’- kel lberk Pl pump



L

4
|

The feeol batic bekv-@eem*%?w & ‘FWL1 s
Qovertneed b‘a— o Peestunr | Conbol valve thede_a'

bekdeen  the  Pul ol & -Rwﬂzpwrwp a%  Showom b
baf bloc_ ducxﬁflm/m ;

Fuet" TV FugL
TANK pome | L | FlLTER
h.
Pcv
% COMMON FUEL RAIL |t gl

vty
The tud n adomittes] ‘o tha. ‘common A vba'i"k
‘O\C'ﬁc'h 2 Fucl, purp eoith the Leunce fol tamk], he
._FM&, Liltey ! Lilkers Moo fuell coith irer.wH?eA. e kare
vee’ed . Thare Vg spe ciled prese. to be mamdd]
o C‘p’rﬂmmrra,}\.w I0 4he fuel prestume. Foes b
the Lt | e full s Bok bacr. to tHhae el temic_

by Hhe. Pov Hweush  aetuem lime |

while 1 operedien / emgime. ruummnima. the Hreot(e.
Pesitien  Semter’  Renges m““*m

AQC

aweunt of oie vusled Por Complele. Csmbukion ) bl
0 thee indako. memilold
Depeondi on tha Pired orsdory o \

Cermost wﬂgg&%l-}t{ -2) ‘WA;? kel ,‘,“j‘é)'d;w:' - i
exflinder st rjecking. fuel Prom " el G ™ e
this fuel geb obomizel very fusk by dhe ci i
‘ tha oy aets
R 19mition &



FUEL INJE CTION

Tl {quc\r{o—n 1 QU}L;CO\U)B_ d)}?wocjo&ggl 01 th  th
oliesell -engimer - ‘ | |

'Qeq\ﬁmv\}s ob o Dlesel Injectior Sustem

08 U ) > )
% The fued sdodd be indreoduced imbo the Combubion ¢lpmb

OO steusda, Aobined F‘ezrfm%’ %C*(T&Q" ‘

* The_ anetmk éﬁ, Bef m}jeﬂ'ﬁo\ P@FCZC/QL%WUQO\ be mek

Ver o - Tha,  cleascounces ¥ beledeem e, wtrk
Park ol e @l pump o welal +he ize o ovifice

ot verv

dosinrede selale.

* M th 0% "\5\.&0. WQEVKQO\ }b{not.&cJ Veurty <to el 0 hax
Sepeed. & 1 fequimemonts C)L

* The wjecked ol musk e baskon inke Ve fine ol
)re- 800&» odomizalon  Shpuld be eldaimed - ¢

¥ The_loegimi end ol trjechen stheulol be shaxp .
Hure %o"m:nti\ e ;ﬁ;a, o(xublghr?_ e s m%&rmc%\m

* T nggmg, conaldet cylimdlor @W,m&idfdbuﬁm ok
wedered el s Vo & osz'xwiu{s neldel Lewnif,

To accempany the objectiven of precerive. snderemg |
dlsldf)bt&!'f%; Horu ey odomi “the followoim *\ru Moo

4
omonks “ouce readtived ma %wf?a:féc%h %&‘ce{l

¥ Pmei eQﬂ/m.th o mo*\/@»\-{,\g,w S |
%‘@Zz CPlus P'.P\‘“& e ) | Wb wﬁm}/\h

*  Mekerimg Nomembs to Measaw S the tuel.
o\ecc&s%?h wwch ntafi . PP%T

* Meﬁcemj'n@ Conbole o odjus}v- *Mrcq&&fﬁ— +e_Mmdereimne
clemenix N-fore C)/\mﬁﬁa m loed & Apel 034'14&,91\3.

¥ The rake ol wyeckon ;Qx{«c'c-&o{be QNQ%M 2t el
palfe rem



x 'D\S‘hﬁbb@ﬁ lomerts o ohvnrhb 'H«L meferes gl
cd;ﬁ the € "YK‘LQ/YS :

¥ Twu C@r&mls {oow%uﬁk- Hre Sarck- B\Q{UP I'thccﬁv

x M\)&J'YL dﬂ/‘m@v\h 't() O&O A Ty,
Wit thee Combukon méf;mi\wﬁﬁ =i L

FUEL Pomp: & FUEL H\LTECTU_ “Q__

7A\ RO-"(%’@ WU"‘EQJY g :‘7L. oS RS

2 uell penp ol
r@\w\/e, beem CQU\/Q/QJL?QA b d_ VedXlouX Mt&‘?ﬁ(‘, wmeny . :

Boscn FUEL INJECTION  te one gJQ Hem .

The Diesel Iff:jé’c‘h@‘n tem cam be divided imbo oo baMC
'%?@’ P lf(‘IjEC'Hfm 7 wll W\jec';'lm’)

Im A imyechen %’%s’cenm o fudl s a}mmg@,{ & ‘\’t\.‘i
L,lgajtw'r(ba. Comproner ) ot Is nducked. mida the Qembeohs
chambere ., ¥ Tt 18 oo obsdake -

obrcec.t
T 2id imjechon Sustem | the imjection eb \mft La»
WO :‘\*AL Qqu\:j;kron o,li?ﬁloem wrfhcr:ﬁ s@i

W‘Wem’ Thie s o«bw called cualess QYLQCJf\wm ,73@0{1@
he  2old wvechf‘h }Aﬁ%@m Sy oo basvc. Bl

Q) oo Prestweing wnik Cthe. pummp)
(1) an akm?%‘?%/ i & (e imjechor .



- poovidy o Pethect Senll

FOEL Pomp

The givem fuel pump 15 "Bosch Fuel Tmjeckion Rump’. T
CemsAct o%— o barercel in cohich oc P]-"U“j% TCQC)‘P’D”OCQR'S eohon
ducivem by ov Coom sshakt - The plunger® has o Qonskant- ek
omd s ) O\C‘j'.\ a (\)UJTY‘VP basail CUY\O"‘"L'IE PLU/YL@,QI(, hDqu
bekdeem -t oo Verey Fmall  clearcanre , of the ateler o
sl 2 to B Hhowsa of o aoiLi-matery . Queb a 160 eleasama
Mg O 1Hhsuk Speciall pocr even aof
VQFE, L\Jz{") pridiua. ol @m) ’i\ofecu . Thig I'C‘QQIUJ Hrak b
ba_)rrcc,Q &bﬁm%mj&t\i be TCQ-—[;LQCG?(LEQ o Complde lomont a
Mot Che 6 .- axc hes Yoo AL
holey . These. cuta. ek g\%l potd . %Fldm(f i
[ ordertko Varey tha quandiky. ol fuel delivered  pex ek
o vercdeal, o homaek Q;(W\fﬂ"z{ﬁt&“ fop face ol "H’\SLPFDLUJ'LB-Q;
o an avmual greove, ‘s P violed on the wpperc, peuth ok

MPW\%;@"-

Ugually the oly%LuPFe‘CQﬂ\QHS'm"“QJ in the
Wmok-ouvﬁjx nﬁuf?imism@ud Crndool edye

f 'Du:drmﬁ M&%vw +he_Com  [adses tae p

. -
tup & Vo pl S’fy‘”?— bm“m?g 1t back_fo bofton

dead Cemite pOgition




=
SPARIK PLUGS

The $umchon of dhe TPl ple 1 to provide a
1m the Qombwiion Chamtbere ure 4he %&uscWé_ cxa;:;

«\/o\{aae electdc U.,Q}BQ Yok ol \3wn’t€ e o fuel i x-
ok dored pewr e, Oyole™ To dlo e elbectivL.

tha &PM\’\P%NY\M&‘ 96(&'&%8» Mwm rcﬁ, F(_Qﬂwrzr(}/mg d—

The k. plage sk \ cim
PO%\H?X:\!\;‘I 'm Wm Q) ci;-ﬁ;xuc o QOCO&
Hak ollewot  Qmooth @\%4 opercation  aver fugl)

Tmmae) W \OU)J"% 1o wd& GP&‘G ’H\MH’ e FCWTW&fe(;OI
BY\OOY YL QCCV‘ NE
9. No P“’& "H'\Q—f 75{) mg/w Ground

sk €’/\/'€Ib be Ceme ho"' Electrode ot
QJWGU%{’\ To Code P"O'Q lTh'Iead iInsulator Ribs
C\Ca«m-Hc'n %. o xfure. bem b i, MR

‘o OCCUance «%S'Pwrh) ——
919/‘ iHon eoill pcceur 1k the
Zowrt —Fc\ce '\'QYWP ercodinQ oxcasly  Center Electrode

____ with Copper Core -

q4BO°C -
‘Vucgk ’cm%m Cmt a; oJcomHo& ol b eron e

08 muchaos 25V undwr OCCaMC‘T\p& (\,.T;Er(‘_a}‘]
Fuch 0% ok %wio%ww!Wot’c le “30&%

eeds obter L pool T Tkw . Ha
;Ee Composti on% ’r@m’peﬁﬂ&”@_ ot elechade
Shadd be Queh ol eroxien {s—rcm elechic djgc}
betweem. elecksndoy & thok- olue 4o ¢ ,l,\mm col
acton yc-g Hh o combustion Produd 1o guimdmeon,

Af The. Hrc emd & the ?gf/, ol ha
o&mw&& esa sk e 'tvkﬁmu”\ . ere
i excem 460 oL, C.;»\U bt OHT C';urdocrn ey

while o [ a {rp arol o Qawae lea,
voluma MV rdmimize. both Caxt ben oh & Lood

Fouling -



B The Spark plus. has 1o codh stk ol
*(emmmj prOAUDd  m %Lw@i;arg Om‘
The presune . Cambe. o Wy ad  Bobar . “rlue
Qe ook o ivoadabey  emakerc MU= posses)
diisable. pwoperties of Aol elochicak ftmfgbm@
awo\ W%ng&ﬂw 2‘\ sukbt A enk e hamic
Srcamgth -  berk 'NZ‘@M& Yot elechade it
Pladimum g quhW"Tngsm olley - |

- The givern oy
a0s otypicall HKpark- plg.
Tt Corsisk ég. o\Cem&foLLh%
elethade emclpsed im a

" Cerwmic, Zovakodur e other
- eledbode o- Cartth elechyel (OT0)
e oltochd othe wnderdid, &
ofr thae mekallic Hhall Provid

Body

rons ) Insulator

Center electrode

LO\H‘V\ Q- \"U.L)k: Mgw ‘B’Y\-m\ : Electrode extensior
on its extetion . The Jowere. 1 { s

: POLK‘()% D'P the ]W\S{\MO’TC- “S N Center orifice
")‘1&@\ ]'Y\R’O '_ﬂ’\SLC TC;'VVPQO& 4 tangential orifice
wppesC peuth o Hhe sdrallL oody

The. Lower paxth ek the shelk U Ssparke plug 1
\oo(vba\e PE;OWCJQ_@[ cOHh threods S %?;\Lw:_ﬂ
4o tit 1do the poodle af the .
" Cembuwton CJW@C, v The Tensadlador < ¢ f‘d‘Y\QALQ._P
-‘k\\ﬁj 1 Hag loody- b > N Tm%eﬂﬂ\agu KQ/Q" oh the | '
Side of thae 5 Seally ontha Upper wole - P
wwally have, Slaomed plug bedy . Somapluge have
o tappered Xeﬁb% . wﬁ@%ms o PWN{L*H
e Q,mﬁ&nmi‘ OtR e Zmulor 2eat 1 Thes Gta@
head -

%)




<OMMON IGNITION TROURLES & REMEDES
There. 18 oo Certbalm Hmg. imterval bekoeen 1mzEns

of Kpark. & 1matemb cOheng. Haeme e oo moheale
vdge 1n FW& osz_ 10 Com chJUUY) -rjgl J(,‘W&

intereved 1e collooh 19nitien 1_“3 ;
Auwdo lgmition
A mvm%{l M* Y eohom  resck %F&é’-*
qka.,\Qe‘r&mfn prexiune_ ba Hnple  Clhomi ol Teack
amd 1gmites  dhoo mixtures e eall L cudo 1gnik
tm% auko 1 W“L"m leads to  obmormal combuwte
edldch e Us 1 adetoredion o ¥nerkd ——
The. CQQ%O’Y\G.Q‘)OT) e MM‘P&M Mg s 70&}1'0733
- l’?ﬁ“ Severll Preskue_ cdanes genarmfceol olue 4
e ionition faudo Tgmition tn He Game. combarbion ches
In ST ema\ry@ '%noudmg’ocmezﬁ nofl the _emol o
Ombuﬁ\'\\mn cohve. m CT Q/y\ga/\'n% R4 MPP%C‘\-
Dedorobion e MW@WQO\%L Fem o
enging. cperwkions as it arddulks 1m Noise Vibatio
o} brome , WM@& o(omwge, Q;Ko_ \@m%\ng_ p;sfhm
Csvaom » Undesatalle  blow marks 1m Pw}m |
Dekerakion increares the wode of. Tuak NG
0 the QEW\UU*’]FY) M@IM be carXe ag_ f?YClP’OL
Combuski en a4 ful ok oudkiple fsord im o

Evemwlza.. "H«L eloncma ”ﬁ« Paoe/f“ o\/e/ch.‘
e-’oHcierfﬁaf fadoy off . / 1

| Sarcti 'ﬂé of Efmgﬁvul-

Ththe engine is  overceoled dus to pooy cysol{wﬁ,
Fsaskem on,{ram ore due o cdd wedhee, L i chcey,
ol fhe enopms is ot Qo eﬂ%d.‘b Sterck - Even im

- —




LATUNE OHFEAT

L | bl ;:c ;\)&e'c&eo& wpto Some HEEPCh Kakle <
- ‘mk Pwk:\e/mg A e/m%"ng. Q—Eudwmg, &qummmg

ole To cork il thase  problems; eoe el alloey Koy
Coh mliad fak The angine shoulol e Sukboiemthy hot on

AL

‘ to  perferom ; Hhoraksetre. O pECpPer (‘,o:.oﬁffz, Py b ed
be&wo(ymm\ fo Cepe, ith this Fuadien & to adimkats
o dop omQa\Q (t,ama@, cg —\'QNV"?Q/YOCQ“Q, «?cnr e emoxi'm :

>t SGC,m\nUa, proper  RAD should ke Qoumied sk o

' Hiose ks’ Suscephible enm csu@h to  qmnoinedm thedse, Pl

ronche)
\ Sm'-h'm % chomical Fm»pe»(h' ey im dilverend- aamye % femperade, hus

T S —
ST engp. Seizure of engma
on s
e 4o | 0 Jusd ke the prenowy diecussedh problem ge"zf”mf
mMQT_ ::?:gmg’ 1S TUUA,LUFQA -Prw‘m \ ery ro\j% 2\ tL&LrC\Cv&‘lG
ol ﬁ: ) ) he engine & Over heaked —betaude o oddfeunc
om O ok Cooli %\&&efm,ﬂ,g picten expcwdl% amd. olkwt"to Hu's exw
1 Vo e rticHem og (Slﬁ-m%’\‘*\%’s 2\ C‘)Zflmcﬂ&fv cocdly
h - 058 eNemth-a, S{&ﬁm?y dha \‘CQ.C}P’XOCQ%WB, mo*ﬁcfn- Qan
f,,ifym i ¢ kpho,mm\amm ' alw obtertves f oot cadiem Syt
oicton | fails . Herwr wise i freichion  bekacon plst &, f
| ol deoreases A over all obbicieny. oF Wik per cypele

3 Yrcoth Apa.r& Preom Alis  eoear & teae. ® im” plston s, Coudde
-‘apfcgv ]Weﬂ Pl Srracﬁjamk 1 Osmbuolion o

thase fore o propers  Qocliny (tensable eneugh
O\/Qlﬁ’\kt . ‘XY\.Q-“\'Y\'}'(‘;'YW o OQ—D:"’F able ’*'E”VPQNCC!TLQ, j"ano(lmf) wrv\ ’LLLQ
l Sptenn)  Codd Slinimabe. thare prhlens ;b devened

Failure_ o Fud purp & md{-’:\—*&

| ?aj\t:rcc; é\r %L&LPM“P Coure. '\rncdgg‘u.m%e. o o Fu

k- eied poroes ;)em,r‘mka*\m becase «f- 1o PPl ignition o, [N eI
i i | BsFC due o excen g & Unnecomery Mod ol fad -

— = B

B0 . ~ —



Only o part ob-the toted Hrul emovye Pawpplied to the_
interonal Lok n @r\ﬁmsz, e th\/em—}ed}q\}o wseked, coork.
Ho wosk 15 ddivered ok the Crankshabt and rest ol the
tuek. enecgy s njected s Followos ;
() Heok $reem tha engme. bou’r\otw’(a due. to radicdiar
Conveckion , and to o Zmalll extend-Yosnductisn .
Qi) Exhawkt heak |

G11) Heak wjecked to Qoolank.

NECESSITY oF Eneine Cooling

——

@) The_ 1Mcg,\'\~g§’coi\ wed dedertmming Y, maximotm eng
\empesioleie. Canbe useel - Dependi b Hho
ok lwkricak oil used , Hue +@2;*%&<ZPTC¢M3€§P
freom 160C o 200 - Abeve -these. tempercakane
MM@J% oil ddonader ey rapidly oith tem
'mg;(g,a:se ,“ond 1E fmiau' e eNap ard, urem.
W\jm"‘ﬂ' picten  amol OAZQANJQMC Gportaces . Piston Seizune
e 4o~ oves head rwxuﬂ«? Freom failine. sh-Hug Lk

e quite @mmm% |

| () The s‘ma@’rk ok the. amatericle wed $or Vareisu} Cngyim,
pa.rd's OQQ.C)ULOA&S eOHh am I Crease, ;'n’}e'mpem
ound s oxdald

| am wppere. Limit ot dha. tomperode
ok Varicus poinks  ob the exw?ww- For example | $or

Wedex Cooled engimes Hi. tempecabue. ol cLAWw head
%GLM ot exce adoouk 270°C cohile Yore OJR—C@o\e[Q
engimes , eohich tse  Light oﬂma&, Hie Lo

s oS 200C |

@) =the, LAzk local, Hfempercakure s i addition Jo

m nﬂmmoh— the_ makercialy Moy rcwdk- imexce




@) Hgh enging termperakeos ey be jewdd m vers:
"\0'} QXHQLL\{— \/OLR/VQ) UDMQJ'\ ;"h ""LUCn Wmarﬁ;ve r:iS&
Pre - igniten ard deterolion

e It %L%ﬂm&c;c, heed temperalue. s hish, , He vel

€l;ch@nca, amgl ((\cjn(‘e, o Pcrcoes“ CL&'PL& Ojﬁ e
1S educed . ‘

Thes W e clea, Hak  Rome torm ok Coolive. ne
be pecvided +o Koep +L\L’+QWPW ok«m .
oo 1m erder. o aveiq He o cdl Vo lwmelroe
elicieney  andl  fone e, ime_, %0 ol
ovetd C}cﬂw%en .gi @WP:Z %m”b?:@, s

DerecTs oF ENGINE COpLING,

1 . : U TL Q\:IN'V\;'QS %m
O O elc,heg&mi: Therca. Are %wem&mﬁ_ < P an
@ Ov @,\a;m.;o perthorom p@@c&m -}-&.Qy,e, Uit Hera 15
ephawm  Leut for a jrcm?r% eliciency. .
S the m\ai.wr\mm "I’@MPMC&»QJ . eny
e bixed fore the amadmwm possitle c;emod
g eptimuwn &FQMQ(MHM S .\
Sk Hhe 2endert fedls N emging _
do dokeck e aise imtempersdui  Hhen despite g

: Conla cconories  Hhe . Ergime_. Kops oD
@m j;c &?aév terpervadh Mal‘o i edequede
Hewo J Opolanl— and  Qelzewre. 5— engjxm J(cd(_u..?lg(g

b m- .

i e '(ELTM engime_ sk be kept Stdbiciempls
hot 0 astue  smeoth amd  elblolont epercalidy) at
dibbicudd sz\ akove odd %;; '1;% fomp aﬁw&
Comudiet  copm Auch a Fagugicank- Mogmi
ol the @'\gmz__ Like ie 33‘%%( eduged,




-

ee 1o ‘

F

Ib'-“"m""d_

eol—

g

|
)

At D TRMPSITaXHTE Mo adphyeug &
m&hw\a. ieem Qembuwskion ok $uel (Ll
Qeme. }&&W) addacx. the . C?)Q)moﬂﬂm
primks of- thee acds \/arcg COith PIER amdl hone
the Cro icod- Kenpevabe | ak colich  Covoosion @Sk
%Wdlﬂcwdr— propert oy Vaxies o&mﬁ e, c,A(L,NiW —

T0 NI QM&MW) oaaidy e, .

izftfiwmc acid_
“A Qb
bagre) | 1, s

ool be, gwedder than  70°Y o] 8 i
el it ol Coul bk ol o e calhat

'tem:fefrm‘c“@ Abve o aniou mak 10 avelol Qrz:m'Zrc)s,{cﬂuk %
Yoo perdtman e -foe,n?%

€) Crank Cse. dilukon :

S erceive. fCich anivdure. onkere He o
then Feome af Ao fuel, ek csndemsedl o B Y elodiv
Cooler peust c% the aLaQ;mOQW & thae eonden sates PRE
Dask, e Litknd cobimgy 01l from g, uindr condls, 4ae
Past the  piaten sy & 9et olleckey im il ;

By coash codi il Rl

il cO Nﬁ- the Do cord oil

o e Cﬁum&rm&qﬂ + Apouck

index caﬁ eny

POJT).

Lear. & teat, imepen
thoe 1k thae ofl

RO o ke 1t o I” chemd pad e WKOLO‘LO'D
A\ \
Ld;vn codins, ehbect T




FomNcTioNS  OF LUBRl(iATION

s to Koep the. amovima Pordks 2lidin WL?Y ok Ceach

otherc omo\ thus !UZALL:\Q the %gamuy@ucﬁm Qf\o\ COouT -

(k) Cooling keep the Surfaces ool by taki
aok«ﬂwrc. Mak{&mmsgk&m oil a&’ﬂ Mﬁwmm

s Cotlimg ackion mehce %«nuﬁ:lwnow;’co
the b sz img. ekl « Howevere  wndere. cerckety,
anob’c\cm o Syskem Vs oged 4o Keep Cerdhed

ongine. partks 0ol eolich ol to their typleal {Loced
ooy Osme o diveck Qenfack edith the Orclimg Lok
\ca& QWP\& e the O\\ Ol ok +he ‘Bigten.
ok h?; Secibic oukpuk 0
while. ’?@rdmcw \JG QGO\J’V\% 'anC’h

Dubmicant 18 exPos f}v&wcsn ol
psomote  oxidakion ’TfNS ”@ oil “?; POSSESS
oxideen ekl Aok | npuk 1o ol

'\mCch,al% i the 0,6‘0130'\_3 ch'hc*n e exv}-emﬂfo‘ to ?15’:
QoL

@ Cleam To keep the bearw omo\ pisten wings Clean
okgyvoduc&s of mg’:ﬁ-}\—eo.m_ evrcl ondﬂt?&dgc&.
Combuskion , evqoeuo“a Qardoon  by- 030'%”\3' *M”“M“
and then mpet Quco,’)mﬁ om to CL%%\O’YYLQJI‘(Q\Q:Q {'0
totom %\u&ﬁe

@) Seo&ma, The kulmmbma oil omesk toom e 3-00e| A
bekeoeer piston Mgl undl Dﬁﬂmoﬂnm eoalls « Theoil
hsdld be, Wau Capable. of {ylllma e, mimed
Reoxage. poths Syorface lrtrUL%«uQaquq ok Hhae
nechamical xea&m% elommomts 1€ Culimders , picke
and. pisten wmge- “he ofl as e Zealamt- is Subjed
to gl kefmpemhus amnd  hence, amesk possess
adeduake. \/lswe'ﬂa, &\:abub{‘a,




g

&) Reduchon of Mose
LL’LUB’\\CQC&:‘C“V\ duces Ahe.moige of Hae Q,’YLZ; :
These. tumchony, are. Qenflickima tumchons - The. gof
Coole best cohem ik is thim LA ceals beat eohem it 8
thick. . The ol fm.u‘xﬂ— collect dirt +o Qeowanie ag
Clean buk ko lubmcate it vk ke cleor The_ emga
Producey oot cﬂ’x%, powert  buk o amwmber ob-

Combevminands’ ol e il ghoadd be alle to albse vk
thase, Conkamiranks ¢ pith ek a%\rec-.kha 1 madn Loness

LOBRICATING SYSTEMS OF TC ENGINES

\Vaxi euss Kuﬁaﬁm}cﬁ? %gglcemg used tor IC engimos
ma_»oube classitied a3 |

0D Mist Ldadcalion Sysker

() et Gummp udoicakion Sustem,

(1) Doy Suwmp Lkoicabion  Sepsbem

MigT LUBRICATION SNYSTEM)

This Syskem 12 wed ot 23@@&9\%%.
Most ob these engime s oure_ (chmd&df\amgea{ le. Han
omploy  CrsankCase mew&an ound thuy  cue. m o@t
Faitable. tote.  Cramk Cose  fubreicadion .
2 -7 pewlen— Ludb ot cakd il imthe kel 'kﬁﬂ\k\ TL\L
oil & Pl emixtare 15 & imducted  thostgh the. Cacduas,
“The %)o.%oQ?m = \/&?&Mzeo\ avd te ol im ik torom
misk, s Vie CrankQete imko e Ov%.«'i’\o(% T
ol wlhich TP on the Crombcase el (ubipgs
the . mmaun & QE”WC&“’} wod bearings & Hia




2 0il edlich pages 6N 4o Hha Climdure dui
& SQMML%M Pe;qabh M:éﬁe,s M{Dl_%“::a/
1&,4@ kecel I

B e 3?7:2 S e e

v, lm{lmce) ‘HAL— €2<‘°°‘W~‘}“ semoka )glﬂw QNTOT'
Lke + 1 Q%«duc_ bate. edearc, yeime )

- ethl?& tembushen Chamber dlepesites Gunc

| - D\T '-H.\Q_,'T“OSJC IW% aJhQL C{J%&'Cb\ﬂ‘ PB‘&UG'M 5%'

K, Phuou %ub% X w Thervekere. HPe

-:‘wm m“% oils are. {m Q- SM@%4M%

\WET- SUMP LUBRICATION SYSTEM

I ek Suw P Ludsen codiosn fomis, A
» Paxt of %M—Cmm called W%Cf&uﬂ bm
ol reem elich the oil is 9“*{’1’1‘9"‘ 0 vamicus peutks . ”‘2
oxe e TP o Wek lubmicakion Gustem
(1) Splash saptem C\ Modikied 2lath Sptem .
(m') ML W\Q}MJJ’Q, %&@m

e S ———

" 1l pressure gauge
} Cpmshafl @
\ l :

O3 R

/ Connecting rod beanng

e Mambcaring.\ ) \ g |
|

\'4 - |

AT \ J — |

| Pl ( ) ’ i

|

|

‘ ™ -
— Loweroll pan S - ——wﬁiéon trouyhs

-
-—




i

: 5 | tndere.
ﬁﬂ@%ﬁgwoww' e S

eOhom e ConnecH
posttion , e &?P
e 0il im 4o

na. e !oiaemol 15 ak it looesl
PR on dhe " aemecting mod end siriye

e Splash Gustern ts mot subbiclend- i 4,
m% | ﬂ:i’; a:cq_%ﬁdg& - For Sweh ey Ao, aneoli b

\ B Giverl + “The. analm Casm okt
beoues }‘%am Lidoricaded 1o oi S

il . 40 other ejmz»}rr& (Pa—rols 2

In Mﬁ&tf’mw& tern , am ol pwmp 18 LS
18

enoderial. fresm omloring thae Zusken . A prevune |
weliels valve 1 also 2@! ,‘toﬁvgif@%o( vV hioyd,,
Presre built Up in cse ok tiller. 018 ore i
the ol is very cold gy glusgins, .




RSl
o "’/" \:
Camshaft
A\ ” Connecting rod
bearings
\ i 7 Main bearing ——,
\ [l —
[
S~ [
=N
/) X e
4 5 S Main p
bearing
N\
\ | | | | =,
Zz a

Oil jet directed
at dip on rod

Oil strainer Oil pump

“ L Modified 2plash Suglon’]

F o e — —————
.'
o g:gpel z::in cam receive oil
wn connecti
’ Camshafi e
l (- -
| End leakage > !~ _ Connecting rod bearing
from rod b Main bearing
3 — sy
b Q =
| § & \ GYR=N
[
F" Header Main ==
| i SN line . | bearing J
g,
1= s
O

Oil strainer 7 Oil pump

o |
i (foll prowe soglem)




