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AMMOTASBLIYA

blkbbn 0'any so'Hanta O'rbekMon
Ke5pnblka8l PrerklenTTT8§ 2012-yI1 10-
clekabr<3a§l ,,CbeT TLUart o0°‘r8at8b
1121111 T yanaéa TakoTtllasbTT3b cbora-
Taclblrlan KO‘§‘n8kla“ Oaronw baJan8b8a
HaraTW8an Taclbk Tas$aclicla yaratlcH.

0 ‘any fAo'Mantaina O ‘2bekl18HOncla
18blab cblsianlayoT8an ya Tranxporl
Xlrrarlancla ken§ Tarsal8an ayToTtobllar
ya bcT180$1a$blti8an Tran$po« yo$kalan-
nT8 aSre8aT ya Tl1l21ltlantng§ ya2ila8l,
LL21MEbl yalsblagb pnnsip11kki nlllan2yly
kKelTtl8an. Ma’'lutoTlar, ToblyaTlar ya
TaTenallartT§ yorllsbl bakalayr ncbun
TnTaxa888Hk FaT ya M8M2 1L T 030n siabul
bo‘lacluan Tarréa bo'HxKwa aloblkcla e’lltor
aaralllch.

O'any ao‘llanta ,5310600 — Yer
n8n TransporT 1121tlan ya mlarntuy
ek8pluaTaT8lya8l” Ta’HT yo‘naH8blTng
Qaylal Ta’HT 8Tanclarll a8081cla yorlA”™an
batéa ayTotobH Turllisbl N'at bo‘l8an
barcba Ta’HT yo‘naH8blan ncHun Kart
Tay$ya sllinack.

0 ‘any sao'Hantapgan kakb-bwunar
kolleH o‘auycbllan, peéa8o8lan Hatcla
ayToTtobll3orHk ya ayTotobll Transporll
korxonalan Tuban<8lan, TexXTK XocHT-
lan loyclalanlSblan T TKT.

ABS8TKACT

Tbl3 Tanual 15ckyoTec!To Tbe HNple-
TenTawnon ol Tbe Pre$lclenl'$ Secree "On
Measurek lor PurTber 1tproyetenT ol
Pore”n ban§ma88 bearnt§ 5y8Ter"
protnl8aTecl T OeceTber 10, 2012.

Tbe TaT purpose ol TbB Tannal 18
To <3e$erbe T LWbek anc! ErwHsH The
ekwne, operaTton pnncnple8, 8TrucTure8
ol Tbe yeblcle8 Tk4T are proiwncec! T owur
CounTry. \Yben cleyelopTt§ 11118 Tanmal
The awHor8 Trec! To a cerTat exTenT To
81TpHIy [He lan8ua8e ol «3escnpTion ol
Tee eawpten! ToTake WNea8y To uniier-
8Tarc! by vncler8raclvale 8Tii(lenT8 ol Tecb-
moal wun 1YersiTies.

Tbe Tanual 18 \WnTTen accorcng To
Tbe reawretenT8 "5310600 - Thbe 8y8-
TeT ol 8romncl TransporTaTton arcl TheH
explokaTwon" ol Tbe 5TaTe EéucaTion
STaniarcl. Ir Tay be msec! by all The ecln-
caTional 1m8T1TvTion8 \ybere amtOToblle
8TwcTure 18 1am8bT a8 a 8peclal BudecT.

Thbe Tanual Tay ako be recort-
Tengec! To prole88HOnal colleSe 8TuitenTs,
To The TeacbIn§ 8Tall” ol" 8ucb colle8e8 a8
\yell a8 To Tbe ewpneere ang \yorker8 ol
rranspoflavon enTerpLues.



40 / BO8H1

O'rbebliton wj1180cyo1T T § bawaror
0°518bl ya 8ur'allannlla'rtla8bcla XoT-
axHyo 1sblab cblsawbéan rasoballaréosb
(ayyor 8anoal TolManw 18blab cblfawb
ba )r1T osbillisb siyosail osallona yo‘l
ekanl8r118bollac/l.

ArTyaurw 2nT8§ nyo)lanlbb Ja<3alLlélr
la’ttla$bcla yuson TalakaH kac'rlar
alobiclao‘nnga e8a. O'rbek Onéara’HT
18lobollannT8 I8'orHs1 raton lalab
Kac!rlar§a osbayoi8an lalablar§a T08
bo‘H8bl rarur. Kaclrlantl2nTt§ xalsaro
Tayéong8a cblaigHiya nulrm2t T § e’Mbouwa
karoyor bo'sbwa yo‘naktl8an O'rbe-
k18lon K.e8pubHka51 Prerlenutn” 2012-
yIM 10-clekabrcla8l ,,CbelllarTt o‘r§ar8b
1121[T1IM yanaiia lakoTlla$1MT$b cbora-
laclblrlan KO*§‘n81(la“ C?aronwla’Arclag8l
yansi 18lobol (3eb LLIBbUT8b Kerak. b bbu
Ao‘llanta Tarkur Oaror lalablanT baja-
M8H8a siaralLl8an LLE1bF Tas$aclicla yaralllcH.

1q1180(Hy01 nyo”arwblga aylldrans-
porlTn§ yayo‘lkoTTurnkaislyalannrt§
abarwyan kaKa. 5bunTt§ ucbun icbki
boronrwrrla'rrlab cHe! el8 ek3pon-
bop ayrotobll 18blab cblsawb xanoai
n*nyor lartoslar saton8a KTLLU 8an.
b)8LUyor lartoa kacMantri, TTaxa§-
8isHk bLLITlan bllan bir saatoréa cbel nb T
yunsaon 8aylyacla e§alla$Hlarl alobk!a lalab
elllacH.

$buwné wncbun ayroxanoa! korxona-
lan8a 2atonaYly Konsirvkslya ya lexno-
lo8lya yaralllychl, lran8pon Xw2tallT
LLsbkI eLLlYcbl ya nnéan 8awarall Noyita-
lannycbl Tnlaxa8818lart layyorla8bcla

PKEPACE

Tbe 8llbk Sro\y!'b ol LI be”an Tcln8-
1ry ba$ proyec! J/lallbe pollk3 ol Tcrea$-
18 e yoluTte ol reacly-tacle cotpelllye
Tcluitnal 800<38 18 Tucb beler anc! \YEe
1ban proaucrion ol raly Talenal8.

The role ol avalllle<3 8peaab818 18 ol
8real irpo1tance T T{ewlyT§ 1be
pro§re88 ol /le 8oCwely. The relonn8 T
1be eclucanonal 3yiieT olfa conTry 8bomlcl
be T accoritance \yMb Lle redwretenl:8
w \yell-smallllecl 8peclaHB81:8. Tbe Oecree
olF 1be Pre8lcletr ol 1be Kepubllc ol
n2bekislan rot Secetber 10, 2012
"On Mea8ure8 lor Pu/lber 1tproyeTer
ol Porewn ban8ua8e8 beatrlné 5y8ler”
18 conBlclerecl KObe a yery TpoJflan! clocu-
TeT Tor baiber <leyelopln§ lbe 8y8let
ol eclucalton T owur counlry.

Tbl8 Tanmaligone ol 1be \yay8 ol 1be
TrpletenlallOn ol 1be Tenllonec! Oe-
cree. Tbe 8rolylb ol yeblcle8 ang roaé
cotTuntoallon 18 ol 8real; iTpollance
1M 1be (leyeloptenl; ol coun!;ry'8 econoT-
1Cs. To prcTée inner Tarke! \yib 1lran8-
poiiaiion anc! expoina”™on ol anlotoblle8
HO Torewn counl;ne8 18 one ol 1lbe acllle
1a8k8 ol our alllotobHe 1néusiry. Owur
gpeciausis 1n all Lle inelll3 alon§ \Yiib 1belr
8peclaky 8boulcl knoly Morewn lan8na8e8.
Therelore \ye'll baye 1o lake care ol el-
leclye reacbIng ol lorewn lan8na8e8 10
our speciaHsis \ybo are éoin8 HO awuro-
Toblle Tcln8l:ry ol 1be coun!ry ané il
be éeabn8 \ykb TopgeT lecbnolo8y 1M
ceslln§ ané procluclné yeblcks, or8an-
121n8 1ran8poll 8etce anc! Lleir efec-
Mye exploilllon.



Ta’l Tt Tna$5a$alantn8 Tas3’mHyall
yuson.

2atonayly bororéa xIMta-xI yarb
[alan, TexTk TaYsllan, narxlan ya Hokaro
blMan kaTTa [ara allacHéan ayTotobll
ToclellanT wncHrainsH Tu TKT. Bunbay
HolaTtn§ asosly $abablan — bo20réast
kucHH rasobaT.

O'any do‘llantacla 0 ‘2bek18KOncla
15blab cHlganlayol8an ya TransporT
X12tarlancla ken§ Tarsal8an aMoTtoblLLar
ya 1xT13081a8HTT18an TramsporT Y081Talar-
nT§ a8re8aT ya M21tlanTtn8 yarkasu
LUrllsbl yaisblasb pnnsip11kkl Lcian2yy
keHT18an. Ma’lutoTlar, ToblyaTlar ya
TaTenallatT§ yorllsbl bakalayr ucHun
TnTaxa$siavk MaT ya 781k 1LUT 030n sabunl
bo“laclugn Tar/cla bo'3sHua aloHkla e 'Hbor
HAaralllcH.

O'any so0‘llanta TnallAartr muros
ylllar TobayTina To3Hken! ayToTtobH-
yo‘Har m3ilLU N ,,AyToTtoblUar ya 1XI'gos-
la8HtT18an Tran3porT Y08kalan“ kalecHa-
8lcla n3lnbly ya Mrry MNaoHyaTlan naTyakn
ya 2atonay ly ayTortoblllarcla8l kon3Truk-
11y yan§llklart bl8ob8a o0l8an Holcla
yorfcH. Mwualllfar o'amy so‘llantatn§
T8Mr TUK1a81 taTTT TaHnr a’H3Héa
Ko ‘r$aT8an yorclatlan ncHun O'rbekstOn
Oay]aT JaHon Tlan ntyeraTewn prole$5on
A. T. 1n8knloy8a 0‘2lanTn§ kana TTnaT -
clorcHLKlant 12Hol eTaclllar.

0 ‘Any sso‘llanta 5310600 - ,Yer un$Mn
TransporT T121tlan yaunlaTtT§ ek8pluaTaT-
8lya81“ Ta’HT yo'maH3bléa o'alMaliwan
,Transpon yo8l1Talan Turll3bl ya naran-
ya3l" Mattn8 o'amy-u8lmbly ta]Jtmasl
TarklWwa kHacH.

THere are tany Type8 ol yeHk;1le8 T
Tbe TarkeT I'roT THe poT! olylely ol TKerr
TecHTcal cHaracTewllc3, Ta8k8, 8pecll-
caTtons, pnce3 ané 80 on. Thbl8 Tay be
easHy explatecl by THe eyer ex18T18 coT-
peTlWon w THe \yorlé TarkeT.

THe Ttanual 18 \ynllen T
8nages.
THe anToTobl1e8 proéucec! 7

Tyo 1lan-
Il éescnbe3 THe con3TrucTion ol
THe enTer-
pnse3 ol W bek18Tan Nrot THe poT! ol
ylely ol THe purpose, con3TrucTion, op-
eraTioon pnnclple8, THeH 8pare pa/l3 ané
80 on. THe anTHore Tneé To Take THe TexT
ol THe book a8 31T1ple a8 po33lble lor 3Tu-
cknT3 To un6ersTanc! J1 easMy.

THe couree - book 18 \ynTTen by THe
Teacbln§ 8TalT ol "THe AunToToble3 anc!
THe Mean8 ol 3peaaHreé Yeblck3" cle-
parTtenT ol TasHken! AuntOTobHe anc!
Koaés 1n8T1TuTe.

Thbl3 book 18 8T ol all THe coTaciion
ol THe anTHor8 ané THe re3nk ol THeH Tany
yeare ol 8ClenTIAc researcH ané pracTlcal
acTWYITy 1n \yH1cH THey Tnec! To Take InTo
account THe 1aTe8T 1clea8 1M THe Ael ol
anToTtobHe pgesuw Tné anc! proéucTron.

AuTHoOr8 expre88 1Helr <kepe8T érauTunée
To THe prolessor ol urbek18Tan 5TaTe 11nl-
yersky ol \\oricl ban§na8e8 A.1n8kunloy lor
THe a8818Tance ren6erec! by H1T T Irproy-
118§ THe En8H8H 1ran8lalton ol THe book.

THe Ttalenal cleyelopeclin 1HI8 Tanunal
18 con8lclerecl To be an T3eparable pan
ol THe ta]Jor Topto ol "Con3TrucTion anc!
THeory ol Yeblcle8" 1ncluclecl TTo THe
eéncallOnal cHrectlon 5310600- "THe
Crounc! Tran8porlalton 5y8TeT anc!
THelr ExplokaTion".



A$l/anancWar Har lioT Yalan%a ‘wiol LLbylll nmr%kela)a& yo Ma
bvLLh Kuck-%ayraHT, kayoIT bax3k eTk%a LLlyyor oqelll

I. Kantoy

1. [MTKOITw CTK”

1.1. TIWY8PCXKT YO081TAbALLUMIYC TASLUM

1.1. CbA8S1PICATION OP TKAAPOKT

TurH xI'cla8l ayTornobllar, Mrkawalar
ya yanrn Mrkartalar Transpo/1 Yslaan 1
TaxHKA ellkH.

AnoTobl/— 021 barakallanmYcbl (aun-

OlWerer anToTobHes, lrafder8 anc!
8ert Trallerx Nort Le yeblcle8.

AunlOToblle - Teaw xell-Toyer (aun-
108 T Oreek - &I, T0blH8 T balTt -

— urckcMa o u\ ToblHa — loltcHaoyer).

WMarakar/annyck!) <k8an Ta’moT bllkcH-
racH.

AyToToblm — T51adall ener8iya tan-
bayuwia e8a bo‘l8an, saurmsHkéa, relsgl2
yo'Maréa ymk ya oc'atlarT la8bl8b8a yokl
un8a o'rmalll8an saunltalar yoréatbla
Tax8n$ 18blart balan$b8a T 0 ‘Yallan8an
kaTlolMabelllk ya xay”rHkka e8a bo48an
€TclMrakM TaxblnaclTr.

Yaz2ilasla ko'ra aMoTtoblLar 1raTporl,
Tax3m3 yapoy8a ayLLToblLlarwa boYracLl,

TraTpoll aylLtoblUarwa paxurr, ynk
ya yuk-pa~a/lr aytotoblan kHxH

Maxxux ayLUToblUar Ta ‘1nut 18blart
ba)an8H8a T 0 ‘ljallanéan Texani12t, a3bob
ya ukkunalar bllan ]J1bo2lan8an boYacH.
Bular8a 8ankanya, oY o‘cbln8b, Ko'cba
8npun8b, ynk orl8b aytotobllan kiracH.

Poy8a aytoToblllan xpon aytoToblUan

Anlotoblle 18 1be \ybeelec! Tachblne,
\yblcb Ha8 1rcHylclval ener8y 8owrce, T -
lenchbl KO carry 1He car§o anc! pa88en8er8
on 1lbe larxl anc! roacl8 or 1o éo 8peclal
operalone \yiib 1be Help ol cleYices
Toutec! on u anc! ba8 1be cotloll anc!
Sarely.

OepencHn§ on {be putose anToTo-
b/le8 are dWI<3cl THO 1ran8po/l, 8peclal
ankOTobl1e8 anc! race care.

Tran8pon anllTobl1e8 COkis: ol pa8-
8en8er alllotoble8, 1lruck8 anc! car§o-
pa88enéer amtOToblles.

5peaal aulotoblle8 are edwppec!
\yub TecKaw8T18, éeywes Ttlenclecl HO
clo 8oTe 8peclc operaiiow. Tbe atbu-
lance, Are lencler, 8lreel 8\yeeper, au!o-
Toblle-loaéer belon§ 1o 1bi8 caleSory.

Kace car8 are 8poJ/1 car8 Llal are T -



bo‘Hb, aylotobll-$poll poy8§asicla
fAalna8bl8b8a T 0 ‘l)allangan.

Yuk alloToblUan yuk 1a”"bi’¥1 ucbun
xwnal sOacl.

Pa33wn aYkOTobllan yo‘loycbllart
1la$bl8b ncbun T o0 ‘ljallan8an bo‘rb, ular
1kkwa boYtacK: yen$* alllToblllar ya
aybibuzlar. 0 ‘rrcalar 80T bay6oYchl
o ‘nnc]uy‘1éan 1a$bsan 8 1a8acba boY3a engi/
aMoToblA, 8 laéan ollng bo‘lxa allobux
cleb alalacH.

Bonlan ocbllaclwan utyer$al kuroynl
aytOToblUaréa xMuwa-x yuklar la$bllacH.
5ocbllnYcban yuklar o:21 aé'iiaracéan
(5aro8Yal) ayrotoblllaréa, 8uyusaliklar
8151letaH ayrotoblWan3a, 0214-Oysallar
rel‘releralor-rmr8onlarcla la8bllac. Bwu
aylltoblWar rxMsosblskMri/i&an aylo-
ToblUar (3eylacH.

Har xI yo*llarclan barakallarn8b
lwkonlyallanéa sarab oiiAly ya o ‘lag‘on
aylOToblUar boYacH:

1 AylliToblM fsaToy§a To8la$biinl8an
AaTa soplaraH yo'Han3a barakallannYchbl
yelllkebl éTlcHraklar blua o‘a<3a bo'l8an
aylUToblUar o<Llly a\l;otoblUar geylacl.

2. Yornon ya To8la8bunlTa8an
yo“llarcla barakallanuYcblVickita ya nnéan
Ko‘p 0l yelakcbl bo‘18an aylllTobLlar
0‘lag‘on aytOToblUar éeylacrl.

AylOTobIlMEa 1KK: ya ungan o714
baraka* YOS8kalanT (rkata ya yanTt
urkatalar, 1.1-ra8t) mnlarn8blclan 1a8bkIl
elll§an aylonloy a\XopoyeTA 6eb alakcl.

AylopoyercllaTT§ o ‘llanll&bl 15
nnuntéornéilt osblracH ya yuk 1a8bl8b
narat katayllracl.

lenclecl KO parnapale T racT§.

Truck8 Berye 1o carry Llle car§o.

Pa88en8er anlotoblle8 are 1nlenclecl
KO cany pa88en8er8 anc! chyice< 710 1\yo
caleSone$: care anc! bukes. 1 1be nurnber
ol $eal§ 18 1688 1Han 9 wllliolll: 1be &wer
8eal, 1be yeblcle 1s callec! a car, 1l Ii 18
Tore lban 8 1He yeblcle 1s callec! a bu8.

Anlotoblle8 wkH all-pugose Tap
platlort cany clUleren! car§oe8. Owck-
8anc! car§oe8 are caTeé by éutper, 1k}
wc!8 are carnec! by Cwsiern, [looc!8 are
carnec! by yan-rel'n8erator. TVe3e auntO-
Toblle8 are callecl 8peclaHrecl antO To-
bJle8.

Oepencng on ToyT§ possibllly on
C1KTeret roack lbere are conyenllonal anc!
o!l-roac! 1ruck$:

1 Awulornoblle8 Toy T8 on Harc! 8ur-
lacec! public roaiis anc! \ykH 87181le c!nye
axle are caleé conyenlional aukOTO-
blle8.

2. AwoToblle8 ToyTB on poor anc!
nn8urlacein roaé8 anc! \y1ll Lo anc! Tore
c'nye ax1e8 are calleit o-roac! amloTo-
ble8.

THe {rarapoi lonnec! by Joinuné 1o
lbe 1ruck llyo or TOre roac! yeblcle8
(1rasler, se T1 Haller, Mw, 1.1) 15 calle6
lradll.

Applyln§ 1He irails increases 1He el-
Mciency anc! reéuce8 1be cana8e.



a)

1.1-ra8w. Tlrkaralar LUrlan:
a—blr o‘aH lMNMrkarta; b—ikkK: 0‘UH
Mrkarta; c—yoyTa-MNrkarta; e—yanT
nrkara.

A\l:oTobll rayoélla blr xIM a8re8al: ya
Texanl2rnlarclan LWrH aytOTobLUar 18blab
cblsarHBa, ularclan b1, o<lalcla, en§
Ko‘p cblyanlayol8an ayllUtobM TtocleH
asobly cleb gabunl ullinacH.

A5S051Y rnoclel kow irmkslya$ican fis-
Tan lara afuycbl aytOTobl Tolidhkablya
éeb alalacll.

AytOToblllart kla$8lllkal8lyala$H ya
bel§Ma8H wm8lmblan TMHy, T T 1asaYuy,
xalaaro boYacH.

Yeyropaéa yen8L, a\l:otoblUar §abanl
0‘lcHarlan8a sarab kiassllikatsiyalana(il.

e)

P18ure 1.1. Type5ol 1rat§:
a—orne-axle 1raller; b—lllo-axle Maller;
c¢t—108 Haller; e—8erTt- Haller.

1n amlotoblle plan!;, <llleren( aunto-
Toble3 are proéucec! I'rot 1be BaTe a$-
xeTbHek anc! TecbaT3T3 anc! LLe Toclel
ol anlotoblle Llar 18 proéuceé Tucb 18
laken [or ba8e.

Tbe anloToblle 1bal élLlere a Hule 'roT
base Toclel 18 calleé Toc!llcaiion.

Tbhere are naHonal, conHnenlal, T -
letalional Telboé8 ol cla88LLcaHon ané
TarkT8 ol ankOTobles.

1n Europe, antOTobles are c1a881/es
gepenét§ on cWTen8kT8.
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A \% 5 @] E P M TTLW
Cla85
WnnHA
365  360-380 380-440 430-470 430-470 470-510 450-480
ben§lb 8acba
g Bara
a * 215-245 235-250 240-270 250-270 250-270 270-300 270-300
2 ¢ \Wbeel baze
6 .2
r «
05 Ew
« § 145-160 155-165 167-174 167-177 167-177 180-190 175-190
L n
A
a Balanc1H81
135-148 135-148 133-144 136-143 136-143 140-150 165-180
Hel8bl
Bl asHéan TLU anar rasbkMol TTé Accorcng§ 1o Kunle8 ol Enropean Eco-

Yeyropa 1a1150<Hy so‘Tka51 15blab cblssaan notoal Cotrwllee ol ¥nkec! Neliwon5
Ool<lalar8a Tuyolu, yo‘l{ran$poll Yosiia- Or8anizaiion Lle MNollo\yT8 cla88LUcalion
lantn§ barcHa WrlanTt Aatrab olS8an  8y8leT 18 appHeii, \yblcb coTpnses all
Aunyiaaé1 kla88lMkal:8lyalaSb MrHrn ,)ony  lype$ ol lran8poll:

alldn”an:
Tun XI_lJan Tran3spon yo51(asl
Type KWBO? Yeblcle
yp lype
n,n
1 ! 1k ya ucb §‘MrakH
\Ykb Ayo or rbree \ybeel3
b3-b5
4 §*U(rak(lan kaTt
boYTa™an ya 8 1a
yoYoycbl LW3bl3bp
M1l To'LlaMan”an

No1 1e33 Jlan 4 \ybeel3s arc!
anzen(1ect lor 8 passengers

. Oy18alelisH
Tomy T1a35a31, bajul, 373 1rob
013placetenl ol CotTreM
\Yelsh, 1 Jle enne, 373
50 3T 3ya vnifan MotOL31K1,
) KKbIK
Me’yorlantay 50 373ac! 166 TokOroller
0% LLbn (Ha! MolOrcycle,
No1 re8ulaleé  Cpegaralantasan 8cooler
1-InHTlecl
Me’yoHar- Yen8I
Taych .aytOtoblLLiar
No1 reSulalec! Care



Yuuoniia8iiek, 8

M M2 o'nrkugan ko‘p bo‘18an 5,0 8acba Aytobuslar
A3 aboye 3eals Tore lban g Buse»
8
Yuuonclagklek, 8 Ay}\ofll/jl:::l’ 3w
M3 23%;2; foli_’z }1‘8’:‘; ifoerzn nK:I_VII;I Cbe8aralanta8an  Ho‘sbalosiLLian
8 LU TKec! Buses, also
anlculaleé buses
YUK ya Tax3us
a\'lotoblMar
N1 3,5 8acba (1LL) Trucks arc!
4 n'TicUrablan kaT 3peclal
bo'lTa8an ya ymk an(otoblles
N N2 hsblsbga To'Yallangan 35 .. 120 YUK ya Tax3u3
No 11e33 4 \ybeels arc! aylotoblWar
Tenclecl Ior carryT§ Sle baTiia
N3 car§o 12,0 kala Ya8acblar
(Tore Nan) Trucks, 3peclal
aunloTtoblles anc!
Tucblraclors
01 0,75 Bacba (11)
02 0\'18ater bo*17aSan 075 .. 35 frkara ya
0 03 (ranapon Yoakas1 a oo Cbe8aralantaSan yanT urkaTaar
LLIHTKec! Traller anc! 3erwu
\Wlonl enste 10,0 Kalla
04 Trat der
(Tore Nan)

»,OM 112bek18lan* C?K aytOTobll- Cla88LUca*on ol anOwobWe3 pro-

lannln§ LUrH yn«larcla k1a88lllkal81lyalanl-  émcec! a! .IV "OM 112bek18lan" T [or-
8bl. ewn conmMmnex.
Moéellar Mai12  8park DaTas blexla Cobak bacelll Epioa MaHbu Capllya
Mo<1el5
Yeyropaéa A M C E
1n Evrope
8blTory Micix12e
ATenkaéa Minl o 8ub- coTpac! cars M\(1$\re cars 811y
In blorn coTpacler ) TlerTec/la(es
ATenca
MuM- 8porl
XKoyéa Purpose LH
1n China 8Tall can- Yebrl)cle3 Cale%ory A CaleSory B Yeblc(l)(/es
(MPY) (81/Y¥3)
Mu8laall <laylal:lar batclo‘8n18l AwnloToblle8, Taée T CoTTON

(MOH)cla

1sblab

cbluyarfMayo”an
aytOtobllar lartoa Te ‘yon (0l<-
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\Yealll: ollnclepenclenl siaies are Tarkec!
by lwure8 anc! leler8 accorcHn§ 1o 1be



025270-66) bo‘yioba barl” ya rasatlar
bllan be*Manacll. 3a$l:labla barT bel§181
aylLlwobW 1$blab cblsar8an rayoclr,
un<3an KeyTs&l 5 la rasarlarclan &a8l;1abkl
1KK1 rasaTt aM;oTobll ki1assiT ya LUnuwi,
KeyTsl V! rasat a\lotobll ToéeUww,
80'méé1be8blincbl rasat a\lotobll TocH-
Mka1slyasT T§ larnb rasarTT blkHracH.

MOH bugucHéa reblab cblallsan
aylllTobllar Kla8bl anyi<3aSioba rasar-
lanaclT:

brancb nort (ON-025270-66). THe Ir$l
leMer Tark Teans 1lbe laclory, Lle sl
1\yo Mupre8 olMlbe nex! fAye Muprex Tean
lbe cla$$ ané lype ol amtOToblle, 1be
nexl 1\yo lNuurex Tean 1lbe Toéel ol au-
loToblle ané Lle 18l MAb Mupre Teans
1be nutber ol ankOTObIl e ToCcLUKallon.
Tbe cl1a$§ ol antOTObHeB Taée T 1be
areaol CoTtton LleaHb ol 1ngepenéenl
$lale$ are nutberec! a8 Mollo\yTs:

Yen8I aytOTtobllar

Care
K1as51 M1kro Hixa)H Kneblk 1knuH 0 ‘Ma H(ra]H Kaia LLra)H
Cla55 MTtoar 81all Miiklle 1ar8
(115placerenl (M$placetenl (MN3placetenl
Oyl18alelning 1,2 §acba (LLL1) 1,2-1,8 1,8-3,5 3,5 éan yuaon
b balrT, [ (Tore N1an)
015placerenl
ol lbe en§Te.
m
KauarrMawwsbl n 21 31 41
bluteravon
Aylobu$lar
Bu$e$
K1a851 Jcla kioblk tOcblk O'Macba Kana viia kaMa
Cla«h Muwbwu3 8rall M1<Me barée ATcubl eil
1rnnH8Y, [1] 5 8acba (H11) 5-7,5 8-9,5 10,5-12 ' 16,5 clan urun
ben8lb, [T] (tore Nan)
Kauarritawsbl 22 32 42 52 62

MwuTerallon



To‘Hayatw,[1]
Cras3 M QB [1

Borlll
pla(forta
Map pbllort
O'nnluH
10LICb
Truck-1raclor
02
a§‘<larmycbl
E)vper
$Blernalar
Cn3KT3
Purgon

Yan

Max3u3s
5peclal

d smw ' 5
am NN O

1. Ya21las18a ko‘ra aylotoblllarwng

lurlant ay*T8.

2. Oat3ay passa”™r aylotobll aMobux <¥b

aralacH?

3. Oanitay aylUToblllar bii15081a8}11118an

1,2 8acba
(«W)

13

14

15

16
17

19

aylotobllar cleb ablacH?

4. A\T;otobl1n1ng sark3ay TockKI rayocbla

baraY1ly blsoblanacH?

Yuk ayTtoTtobllar

Trucks
40 <lan
1M-2,0 2,08 814  14-20 20-40 YW4OT
(Tore
(ban)
23 33 43 53 63 73
24 34 44 54 64 74
25 35 45 55 65 75
26 36 46 56 66 76
27 37 47 57 67 77
29 39 49 59 69 79
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Neroral ucbun xayollar

8ell-conl:rol snesiioww

1. MenWon {ype3 ol anlotoblle gepené-
T§ on *be Vgnclion.

2. \bal: pa38enSer anloToblle 18 callecl a
bn8?

3. Wiral: kxic! olramtOToblMe 18 calleé 3pe-
aalrec! alllotoblle?

4. \Yblcb Toc!el ol antOToblle 18 laken
lor base al rbe lackory?



bibWarTon, Tabl/k ya 3yoal” $oblbl, ayrt gaXky, LLiblrkor ya
HwlWyor bir LLBM T1w-T1wlab LWiblns, /o#ayin LLBH/ablan yaxaALLIT.

A. TeTur

1.2 AYTOMOBWMX; 1IYWMIV TY21118H1

12. CE"KAb 8TKNCT1XE OP AETOMOBI1bE

AmoTObW — TU3LL Al ener8lya Tan-
bayl bor, barakamanacll8an Tasblna.
AyllrnobM, asosan, yo4yoycbl yokl yuk
{asblsb”a T o0 ‘l]allan8an boYacH. Bwu
ya2ilalarnl yen8M, yuk aywoTtobllan ya
ayrobu8lar baJaraéb Bunéay ayttoblUar
nturty rloyéalarlaéuwian a\loTobllar
cleb yunlllacH. Aws yarlaw balan3b8a
To ‘llallan8an aylOTobllar Tax3us
aMoTobLUar cleb alalacH. 1/1ar8a ubbly 1cr
yoréar, o4 o‘cblraychl, 3pon ya bo3bsaa
Tax3u3 yarkall ayldtoblUar kHxH.

AyHOuwoblM Wrllsbl un3luban wucb
fheT8a — éY18alel, 3ba3st ya KuroysSa
bo'Tltb oY”anllacH.

A\loTobl1luw barakarlanurmnycbl Texa-
TK ener8wyan: éYi8aue: 30€lr g*lacll.
Oyuwalel iss19M1K, eleklr, sbaTol, Anyosb
yoK: yana bosbsa LUréas: ener§lyalarT
TexaTk ener§lya8a aylanlt$b ucbun
xwnal a”acH.

Kuroy bayéoycblT ya la8bllaél8an
yo‘loycbllart, yukT .pyk3binsb nucbun
X2t a1 AlacH Aylobw ya yenull aytO To-
bllaréa kmroyT 3alon cleb bat yunllaés.
5alonéa baycloycbl ya yo‘loYcbllar ucbun
3barok yaranl8an. Yuk ay{otoblllannT§
KuUroYi, oclalicla, bayéoycbl ncbun kablna
ya yuK ucbun alobléa kuroyéan lasbkll
lop8an boYacH.
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AullToblMe 18 ToyT8 Tacblne 1bal
ba3 1be Wt YIclval ener8y 8ource. U 18 1be
TaT purpose ol anloTtoblle 1o carry
passerwiers or car§o. Car3, 1lrucks aneé
bun3e8 éo *bese Nuncllons. Tbese anloro-
blle8 are calleé all-purpo8e anloTtoblles.
AutoToblle3 Tlenéeé HO clo exac! pur-
po3e are calleé 8peaal allloToblle3. AT-
bulance car, lre renéer, 3pon car ané
3peclal pudose alllotobles belon§ 1o
1bo3e 1lype3 ol amll Toblks.

S51lrucllre ol allloTtoblle 18 Telll 0éb
cally éescnbeé by é1¥€ 18§ wWHO rbree pall3
- en8T1e, cl13BIB ané bogy.

Tbe en8Tte creales e Ttecbartcal
ener8y Lkl Toye3 Lle antOToble. Thbe
en8§Te 3eryes 1o conyell 1be beal ener8y,
eleclncal ener8y, ~ iné ener8y, 8un en-
er8y ané olller 1lype8 ol ener8y inmio Te-
cbantoal ener8y.

Boéy 8erye$ (o place Lle ényer, pa8-
5en8er8 ané carg8o. Tbe bu8 boéy ané car
boéy 1s calleé 8aloon loo. CoTtloliable
conéllion 18 creareé lor ényer ané pa8-
3en8er8 T 1lbe 8aloon. Truck boéy nsmally
consisig ol cabln Tor ényer ané T[lap
plal{ort Tor car8o.

Cbassis 81T ol pall8, \yblcb proYiées
rbe ToyeteT ol allloToble by ener8y
ol 1be enéte. Cbassie coTpn3e3 1be



5bag81 — <Byuplel ener§lya81<3an a\l;o-
Tobllwn§ Harakallat8HTl la'rTlay-
cH8an A15tlar ta]Tma$icHr. 5Ha881 lar-
KiAaLwa 1ransr T ssiya, Haraka! bo8Hsartalan
ya ynnsb Awsllh kKkH.

Transllhssitya (NeSalel (1) (1.2-ra8uw)
wowen”™w yerakcbl 84kHraklar8a vrallki/.
TransLLhsslya larkM8a Hasblsb Tuiiasi (6),
uraltalar aunsi (7), karéanH nralta (8),
agos1ly urarTa (9) ya rcllkla8l alllerensia:
(10) ya yanTt o‘alar (11) KkacH.

Bo8bgartalar ayloTtobll Haraka*
yo‘nausbl ya 10rto21a T 8blw bo8Hsan8H
ncbun X2t a 1 sHacll. Bo8Hsaartalar8a rul
bo8HsarTa51 ya LU rTor bo8HsAartaS1 kirac/

Knl bosHsaarTas: ay!oTtobll Haraka!
yo ‘nal8blw bo8HAan8HS8a X121 a 1 allac. U1
Ml Texanizrw ya rml ymrkrasu,a bo'llnacrll.
Knl texarwrt a~7Tkn: rvl cHatbaras:
(15), ml texaTtrrT (16). Kul ynriitas:
A18Ttlan: bo‘ylaTta ya ko‘nclalan§ lol:al
(17), il urapesiyas: (18)

19 18 17 16 15

1.2-ra81. AylotobllTng nturry
LUrL Kb,

lran8rw$8on, woyeteT coTrold anc!
rmnnTg Sear.

Tran8r 18810n pa88e8 [He FOwme ol Llle
en8te (1) (M8 1.2) 1o énye \yHeel8.
TrallsLL18ska1 GO BI8I8 ol 1He clmicb (6),
8earbox (7), caréan énye (8), I'tal énye
(9), cVerental (10) ané axle 8Ha/18 (11).

Conlrol8 8erye 1o Tana8e 1He Tcmruy,
cHrecon anc! brakTt§ ol allloToblle.
Collrok coTpuwe 1He $leenn§ anc! brakes.

THe 8leenn8 8erye8 1o conlxol 1lbe
woyllng chrecVon ol amlowoblle. Tbhe
8leenné cHyLlleéTtro 8leenn8 TecHaT3T
anc! 8[eenn§ 8ear. Tbe pall8 ol 8leernn§
TecHaT3T: 8leenn§ \yHeel 15, §leenn§
TecbaT3T 16. THe pa/13 ol"$1leenn§ 8ear:
lon§illl éTtal anc! lrawyer$e con(;rol arrn
17, 8leenn§ [raperwT 18.

12

13

14

p!Sure 1.2. Oeneral 8lruclUre ol auto-
TobHe.



1—eywalel; 2—o018 kKo ‘pnK; 3—03TaQ,;
4—01& 1lorto2 TtexaTrrw; 5—o0lé
§‘Meélrak; 6—Ilas3bl3H Tnlrla8l; 7—
nralTtalar amll51; 8—karéan uralrta; 9—
a3o3ly mrarrta; 10—élWderenslal; 11—
yanTt o‘d; 12—ouwa kKo‘pnk; 13—oua
lorto2 Texatrrw; l1l4—orsa §‘lkHrak;
15—rmunl cHatbara8l; 16—rml texatrnu;
17—bo‘ylata HOlMNal; 18—runllrape8lyasl;

19—rara.

Yunsb A18LLU1 OéYrHk kucblanT sabul
AlllsW ya barakallat3béa er bllan § ‘McHrak
ora8léagl kucblart ayloTtobll rarvasuwa
ura3b ncHun xkrta* alflaéb ¥Yunsb als-
Twa (1.2-ra3t) ostalar (3), Ko‘pnklar
(2 ya 12), §*11cHraxlar (5 ya 14), rata (19)
KXW,

1—en8Te; 2—TIronl axle; 3—3u3pen-

3ton; 4—Irot brakes; 5—Ironr \yHeel,;
6—clnlcb; 7—=8earbox; 8—caréan éTe;
9—fnal énye; 10—cHITerenlMal; 11—axle
3bali; 12—rear axle; 13—rear brakes;
15—81eert8 “beel;
17—1on8kunél-

nal conlrol art; 18—8leenn§ lraperwr;

l4—rear \ybeel;
16—8reenn8§ TeckKkaT3T;

19—Trare.

Kuw 178 8ear 3erye3 lo percelye Lle
8rayWy lorce ané passe3 lorce3 crealeé
beteen Le roaé ané Le \yHeel a! 1He
lo rHe antOTobUe
MNrate. K.mnwn§ §ear (Pu.

Mte ol ToyeTen!,
1.2) consrslrs
ol 3u3spenston3 3, axle3 2 ané 12, \yHeels
5ané 14 ané LWe lNrate 19.

Neroral ncbun 3ayollar

8ellr-conlrol smesions

1. A\loTobl 1T 120blab benns§.

2. A\lO Tobl1Tné a3o8ly salsTtlan.

3. OywalelnT§ yarrfas! T1a?

4. Tran5rw38lyarn§ yazilaai tta?
5.¥unsb A8 1 danéay éelallart o‘r oHwa
0laél?
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. bescnbe rbe anllToble.

. Basio palls olanlldtobHe.

\\bal 18 rbe lunclon ol rbe engTe?
.\\baligle mncMon ol rran3rr3sion?
. \¥Ybal: éelall3 éoe3 runnTé 8ear coT-



1.3. 1XT1808bA8HT1K1bC/N\ TKAI\BPOKT YO08MA1AK1

1.3. 8PEC1AbI/ET") YEH1CbES

Yuk ay[otoblWanwng untntyarrlraA
ya 1xM3o03la8bnnl8an wrlan boYacll. Bon
pla[lFortablan nTunT YUK aMo-
ToblM éeb yunlldacWh. LWar LWrH Llrclaél
1xM8031a8b-
Mni8an ay[otoblMlar Ta‘luTt LWréas: ynk-

ynklarw [asblsbl T TKT.
larT [asbl3béa T o ‘Llallan8an — 1x[1303-
la8b[Tl8an. 1x[1808la8b[Tl8an ay[oTo-
bllar yarbaswa ko‘ra saunylcla8l [wurlar8a
boYTacl:

Pur8on
Yan

513[eTa
Cn8[ern

THere are aH-purpose anc! 3peaabrec!
[ypes ol [ruck3. Truck3 wll [dap plal-
lorw are calleé al-pudose [ruck. Tbey
rnay cany cHWeren[ [ypes ol car§oes. 5pe-
aabreé aullwobHes are T[enclecl [o cany
[be IclYIclvel car8o. There are Mollo\yT§
[ypes ol 3peaaHrec! an[oToblle8 gepenc!-
T8 on [be puose:

O+21 yukloycbllar
3ebYoaéers

LWwun o‘lcbatb yuklarT [asbuycbllar
bon§ §00<33 cater



5ato8Yal
Owntper

Kolleyner la8bwuycbl

Colld aTer carner

1x118081asbnmni8an ayl:otoblllar LLI8bI-
M8b-ynkla8bt la’tTloycbl aunlrtalar
blMan Haw "bo21at8bl TUTKT.

Aylotobll-8ato8Yal o0:2: Ubkblngychl
plallorta (kuroy) bMan ]1borlangan.

AyloTobl-I'vr8on yuklart 1a$HsA1
l1a’strcian bl Toya wWiac. BIkIr yopls kuroy
bMan JLLo21angan.

AyloTobll1-818lerna xuywus, §azs1Ton ya
8oeblunycban yuklarT la8blycb. Kererynar
ya Wrb wYchwb-KO'bl3b annlrtalan bllan
~borlan§an.
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08 ‘I yarnMN yuklarTt la8bwuycbllar

Heayy-\yew bl 8oocl8 carner

Owurllkb kon8lrmk8lyalanTt la$bunYcbl
Bulcng con8lrucuon carner

be
eqwppeé \ylb unloacHn§-loacHn§ ée-
Y1Ce8.
Aun(otoblNe — nAwntper
\yub &ell- 10aét8§ plal{ort (boéy).
AunloTtoblle — yan prorecre lbe car§o

5peclal2ecl aunloTtoblle§ can

18 edwW ppeé

Frot exlernal Tihimnence. Il 18 eaTppeé
\ykb clo8ecl 8MIT bocly.

AunloTtoblle — Cl8lern caTte8 HAwE,
1
eawppeé \ybb 1be lank ané élUeren!

8§a8eom8 ané sawm>ckB8ané cargoe8. 18

éeytoe8 Tor I'Mit§ ané powur ol.



Aul Ha olaT yn&n oboii uH, Xulll Ha olaT eT $Koit U/

021 yubloycM aylowoblllar yuklarw
ynKkK3b-rusblnsbéa rno‘Uallanéan tn$-
lasl To8latalar bllan ]ibozian8an.

Wwun oYcHatH yuklarT (asHuycHIar
yo§‘ocb-talenallan (le8a), amywur
(lwba) ya 8orll TelallarTt (Telalll pro-
kal) 1a8bl8b8a To$la$bnnligan.

Owvrllisb kon$lrukslyalanw la$limy-
cbMar bir xI noTM Tenirbelln uunlisb
kon8lruk8lyalanw (panel, erta, plka,
balka, blok, 3anlexkabTa) la8bl8b8a
TOKKXUWNrHeéan.

08Ur yarnH yuklarw (asbuycbllar
boUrtrayéuwan (agalltayéwan) yTK
8abanll, Sabanlll eta3 ya o84Yr yarnll
yuklartla8bl8b8a T081a8blw18an. 1/1ar8a
HanslorTalOliar, akO T reakrorlan, wrbl-
nalar, WrH annH3b ya yo4 yer aarnychl
Tasblnakr ya bokarolar Kkaéb

Konleyner (asbuycHMar ayloTobll,
lertr yo4 ya éensi2 foll, uwyer8al
konreyneHarw T13bl 3”a T081a8biinl8an.

1xH8081a8bl1t1éan a\loTobllarunTtu T
yazilall aYlotoblllar§a 1afsosy raYi$béa
fAvykla8l alralllblawa e8a:

1. Tasbl3kéa ynklawT8 <nlartr baTtéa
rTaéonT yunuon éaralaéa 8aalar8bluyb

2. Tnsblnsk-ynblasb Jarayow T wexa-
M2arsiyaiasHunsu nnkowyal.

3. 5pe*8LUK ymklarw Masblsb iTkowyaii.

4. UhsHS8a (lara) boY8an baralaTT§
kaTtaylrLisbl.
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Tayo"y

5ell-1loaéer8 are euwppeé \yill 1ren-
ylénal éeytoe3 Tlenéeé lor 10aét§ anc!
nnloaéTs.

bong§ §00&8 carner8 Tlenéeé lor car-
naSe \yooé Ttalenal8 (\yooé), Lle plpe
ané rolleé 8locks.

Bw1léTt§ con8l:ruclion carners T-
renéeé lorcataHe one-narneé :FOn-con-
crele bwlét§ con8lruclion$ (panel,
§iréer, plale, beaT, block, $anlecb cablm)

Heayy \yelS8bl: 800&8 carnerg§ T -
lenéeé MorcataHe Té1Y1$1ble buy énnen-
8ton, nol oyerall ané beayy \yewbl car-
80e8. Tran8lorter8, alll T reactors, LUr-
bTte8, éllTeren! bw1ét8 ané roaé ta-
cblnes, bulléo2er8 belon§ 1o rbose lype8
ol alllotoblles.

Conlarer carners tlenéeé rlor
cata8e Lle antOToblMe, ralway ané 8ea
feel:, ntyerszal conlUTers.

3peaalireé antOToblle3 baye 1He
Mollown§ aéyanlaSe3 relavyely all-pur-
po3e aullToblles:

1. <3uatky ané amaHcy ol car§oes s
kepr al bl8b leyel T caTaS§e.

2. MecbanArallon possiblHiy o o0aé-
1M8 ané mnloaéln§ procesxex.

3. Cata8e po88lbliky ol 3pectOc car-
80e8.

4. Oecreasil1§ ol con3utpuon Tlor
packare.

5. Expublon ol aééTona! operarlon8



5. Yuklarw 1la8bl5Héa a0‘8blTcba
operaisiyaiarn: isisito ALLUBbIWb

6. Ba'21 blr ynklartllkbl3béa xayl512-
MkT 05bIrl5b ya $anmanya-§isiyena
5barollnl yax5blla5b (KiTyoY1y Toééalar
ya cHan§ rarsallYcbl ymklar).

Hoz1rs1 payréa ynklart aanyb 75—80
o121 1XTI15051a5bnnléan aylltoblUaréa
la5bllToqéa.

Wl caTta8e.

6.
T§ ol5awlary-by8lenlC conélllon T car-
ryt” 501e car§oeb5 (cbertcal Taliere ané
én51 3preaéTt§ cartoes).

>4o\y, approxlrtalely 75-80 percet
ol car§oe5 baye been carryt8 by 5pe-
aaHreé aunlotoblleS.

Ne 2orar ucHun xayollar

8ell-conlrol swme5*on5

1 Ya2lla518a ko‘ra 1xM5051a5bunléan
aylotobllarT8 lurlan uanéay?

2. Oanéay 1TY o021 a8‘Bawychl éeyllaé:?
3. 3"eTaéa sanéay ymklar 1aSbllaél?

4. Pur8onéa aanéay ywmklar 1;a5bl1aé1?

5. 1xM5051a5bl:t18an ayllTobllMar oéély
ayloTtoblllar8a LlBbal:an sanéay alral-
MNklar§a e8a?
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1 \\bal kTé& ol 5peclall2eé anlotoblle5
80 you knoly?

2. lWblcb 5peclaH2eé ankOToble 18 calleé
éutper?

3. \Ybal KTé ol §00é5 éo0e8 Lle Cl5ler
carry?

4. \TLU kT& ol800&5 &oe$ LLle yan carry?
5. \Y1wl aéyanla8e5 éo 3peaalireé aunto-
TobWe5 coTpareé \yllb all-pwpobe au-
loTtoblle5 Kaye?

increa$t§ Ol 5arely ané Tproy-



2. OYWATEDb

2.

EF4Crye

2.1. AYTOMOBI1E I>Y1C,ATE1NAKIMI\C TASBMP1. 11IM11M1Y
T1)8H1IMCHABAK YA A8081Y PAKAMETKbAK.

2.1. C1A881IMNMCAr10 N OP THE YEWCBLE EMCIWES8. COMMOU MOTHIO Ne
AM) MAIIM PAKAM ETEKS.

Yonln84 yowsbléan bos3ll boYaéuwan
ener8iyan: TexaTk ener“ya”a aylan-
uraéuwan clyuplellar i1kk: XN boYalll: icbk
yonwuy ya lasbal yonuy éyuiacellan. AytO-
Tobll aréa icbk:i yonuy cNe8a(ellan
(1YO) ken§ lawal8an.

AyWoTobll 1Y01lan auny:éas: bel8Man
blMan last[anaél:

1 1sblalllaél8an yonlM§‘T T §
KO ‘ra:

a) yen8&M 3uywus yonM8Y (benrr,
garokonéensa*) bllan i3blayéi8an;

b) o84r 3myus yowl8Y (8aroyl,
3olyarka) bllan i3blayéuian;

cl) 8azsiTon yonM8Y (labuy, 3anoa!
ya 3Tleunk 8arlar) blMan 13blayéwan.

2. Yonuycbl arala$bta bo3ll sllisb
nnlwa Ko'ra:

a) sllnéréan lasbsanéa yonwuychl
aralasbta bo3ll aluycbl (karbyuralorb,
8aréa i13blayéi8an ya purkasb WVrunb);

b) sllUnér lcbkansléa aralasbTa boall
Alnycbl (812el, purkasb 1121Tbh).

3. 13b aralasbTa3TTé alan8alatsbl
bo'yicba:

a) Talburan alarwalanuycbl (elexl:r
ncbantéan);

b) sifi3b nalYaslcla alan8alanmychbl
(12e1, purkasb 1w TH).

LWrwa
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Tbe en8te3 rbal conyein 1lbe beal
ener8y ol 1be Mkl Tt Tecbawcal en-
er8y are é1¥#€eé T*0 170 lypes: TleTal
cotbuslon ané exlernmal cotbus”ton
en8tes. An~oToblles are eawppeé \yHb
TleTal coTbuslion en§res.

1nliernal cotbuslton en8te3 (1CE)
are classllleé:

1 OepenéTt§ on 1lbe Mvello be n3eé:

a) lwplr el (pelrol, Sasobne, con-
clensate ol 8a3) en§res;

b) beayy el (élesel, oll 8a3) en-
81e3;

y) 8aseous Iumel (nalldral, Téwlnal
ané 3yn'bellC 8ase3) eng§Tes.

2. Oepenét8 on Nkl ané an Tban§
process:

a) (be Mel B5rTxeé witb ab ownisiée
1be cyHnéer (carburelllr, 8a3, byecllon

3y3nerT);

b) 1be el 13 rwixeé \ykb an T-
5lée 1be cybnéer (élesel, iryecuon 3ys-
leT).

3. OepenéT§ on wnllon ol 1be Tuvel-
an rwxlre:

a) 1be {mel-an rwxllre 18 burneé by
rbe elecrnc 3park;

b) rbe Imel-an Llhxllre 18 burneé by
pre3sTé (Elesel, imjecMon 3ysleT).



4. 13b 8KWw awal8a 03bT3b bo‘ywoba:

a) lo‘rl lakll; b) Léin lakll.

5. 8l nérlartné 3071 ya _]JoylasHuyua
Ko ‘ra:

a) blr ya ko‘p slUnérH;

b) blr falorH (yerWhkal,
03Méa, 8on2onlal Joylasb8an);

8) 1kk1 salorM (,, Vi 3iinon yoli blr-
blrua sarata-aarsbl (oppcwll) pyk3b-
8an).

6. 50y1usb n3nH bo'yioba: 3nyumallk yok!
Hayo bllan 80YLLI1aé18an.

2.1-ras3téa KO’/ lNakrM berwnW éyuwa-

burcbak

lelnT§ 8oééalasb8an 3xeTad8l kelllnl8an.
Kallak (1) bMan yoplM8§an slUnér8a (5)
porsben (6) o‘ralll 8an. Porsben bartos
(7) ya sballln (8) yoréarTtéa [Mr3akM yal
(9) bllan ulan8an. Yal wucbl8a o8°Ir
& ‘McMrak — TaxoY Ik (10) bTkMnl8an.

Porsben sllnéréa M8anlata-sayl:Ta
xaraka! aMacW. Porsben yo‘lTT§ cbek-
kalan ynson cbekka nua*a (YCHN) ya
pasll cbekka nuall (PCH14Y) éeb noT-
lanacll. Bu nwudrakréa porsben Harakal
yo‘nangblw o ‘28arllaél.

Porsben yo‘H 5 LW3akl yalnTt§ yanrt
aylaw8bl§a (180°) T03.
o‘aléan 3balln bo'ytTtuw » o0°‘al8acba
bo‘l8an Tasola knyollUp raiiwin K cleb
ablaéb betak, 5= 2-K

Porsben yo‘H5 ya slinértn§ éaateT
b éY18al:elwn8 asosly ko'r3all cb-
lanéan bw. A8ar 5/0 < 1,0 bo‘lsa —
ul$ua yo‘ld, 5/b 1,0 bo‘ls:a —
Kyairalll, 8/6 >1,0 bo‘1sa — urun yo ‘LU
éyulalel éeyllaéb

Nr3ak vyal
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4. OepenéTt§ on Lle \yorkT§ cyck:

a) lour xCroke en8Te; b) To 3lroke
ensgTe.

5. OepenéT8 on Lle nuTber ané ar-
ran8etenl; ol LLe cylinéers:

a) wll one ané Tulllple cyWMnéers;

b) Hne (yerucal, LUle& bowonbl);

y) lyo Hnes (Y-lype, oppo3ke).

6. OepenéT§ on cooHN§ 3y3lieT:

Alr ané HAwé coolT§ 3yslier.

Tbe pnnclpal 3cbeTte ol 1lbe Tour
81lroke 8a8olne en8Te 138lyen T Puure
2.1. The pigson 6 13 wowunl.eé T31ée Lle
cylnéer 5 clo3eé by beaé 1 Tbe P18kl
18 connecleé 1o Llle cranksbaii 9 by Lle
P1g1oM pT 7 ané Lle conneclng roé 8.
Thbe TMywbeel 10 18 localeé on Llle rear
ené ol e crank3bai.

Tbe P8O wake3 reciprocallng rno-
on w Le cyHnéer. The buibe3! po3llon
ol We pl3lon w Lle cyHnéer 18 calleé
"l:op éeaé cellre” (TOC) ané Lle low-
e8l "bo«orn éeaé cen!re” (B3C). Ar Llese
Poillls pigton cban8e8 k8 é&ireciton ol
ToyeTen!:.

Tbe palll, coyereé belween rHese 1\yo
positons 18 calleé "pision 8lroke". Eacb
8lroke ol Llle pision 18 accoTpanleé by
one balll ol a crank3ba/l reyolulon (by
an8le 180). The &13tnce A beMeen axe3
ol LLle TaT Journal ané lbe roé Jounwal
ol LLle crank3balJl 18 calleé "crank raélug".
1n Uk case, 5 = 2K

Tbe pigson 8Lroke 5 ané cyHnéer bore
O are TaT parateler3 ol LLe en§te. The
en§ine 18 calleé 3Hon 3croke 1 raito 5/39
< 1,0, 3amare I 5/0 1,0 ané lon§
3rroke 1715/0 > 1,0.



Porsben YCHbl bolanéa lur8anéa
nTn§ ymsaon$kla boslM bo'l8an bo‘8blls
YOT3K KaTeranTuw, Ha/T/ Y éeyMaéb
Poreben PCH1Y bolalléa Llir§anéa ntn§
ynsonsiéa bo3M bo‘l8n bo'sbHs
nAniirTw o laHalTl Y éeyHaéb Poreben
yo‘haalp Ha|t slUnirTw, Mk ka]Tl Y%
éeyNaép K="+"-

3Wnér KOlabalTTT8 yoT$b KaTe-
rast xa)T 1sa T3ball w, bk (lara]av éeyMacrl
e= YlY,

8lWnérlar 18b ba]tlan yi§4Unéis
ywalel Llrap éeyMaék

Thbe Yolute bellyeen 1be p1stOn T 1be
FOp éeaé ceTre ané 1lbe cyHnéer beaé
18 calleé "coTbwiion cbatber" Yc. The
thace beMeen Lle pis*on T lbe boiioT
éeaé cenlre ané rbe cyHnéer Heaé s
calleé 'TMll cyHnéer yokune" Ya. Tbe
yolute coyereé émnng Llle lrayel ol Llle
pision bellleen éeaé cenler8 15 calleé
"p1stOn é18placeteT". Ya = ¥Yc + Yb.

Tbe rallo ol ull cyHnéer Yolute 1o
cotbusllon 8pace 18 calleé "coTpre88ton
raino" e = YalYc.

Tbe 8wn ol 1be 81lroke capacllles ol
cyHnéere 18 calleé "en§te €18placerten'.

2.2. TO*KT TAKTbl SYWATEb

2.2. PO11K 8TKOKE EIYCI1IYE

Tirsakll yal aylaTt8bléa porsben
YuCbW éan urosiasbaéiya nslll Fisrrmnéa
bosirn pasayaéi. Knnrgb blapat (2) ocbls.
5UInér8a yonuycbl arala8bTta kbaéb
Poreben PCH1Y 8a yelllanéa kTi13b kanall
yopLlaéb TilsakH yalnT§ KeyTs: aylart-
8bléa porsben YCHMS8a barakal:lanaél.
Porsben YCH148a yel8anéa 1sbchbl
arala8bta yoT3b kaTverasi8a 5lallaél.
51418b naiuasiéa 1sb arala8bta barorall
koYarlacH. YonéTteb Bbart (Byecba) (3)
bMan ucbuun bo8H alllnaéb ]8b ara-
1la8b1a8l poréab alan8alanmaél. Porsben
ynsaonsiéa barora! ya bosllk Ke3KT ogbaéu.
BosiT kucbl porebent PCHM8a barakaC-
1anHraé: ya HrxakMyalt aylanfraél. iseiallk
ener8iyas: TexaTk ener8iya8a aylanaél.
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Tbe crank3baii rollles ané rbe pl5lon
Toye8 'rotr TOC ané pressure aboye *be
pision éecrea8e8. Thbe blake yake 2 opens8.
Tbe Iuel-aH rwxlWre enler8 110 1lbe cyl-
Téer. Wben 1lbe plel;on ba8 reacbeé 1be
BOC 1be linake yalye clo8e8. 1n Lle nexl
ball ol a crankeball reyokllon lbe pision
Toye3 lo We T3C. Aiier 1be pisi;on bax
reacbeé lbe TPC 1be lNvel-alr rnixllre 18
coTpre88eé. Tbe leTperalllre ol 'rbe Nvel-
31 T1lxWre increases éme 1o coTpre88-
M8 1be TIwel-alr rwxllre. Tbe [Inel-alr
TrxlWre 15 wynkeé ané burneé by lbe 8park
ping 3. Tbe leTperalll re ané 1be pre88ure
aboye Lle pision increase amlckly. The
pision Toye3 KO lbe BOC unéer !be pre8-
8ure ol lbe expanéT§ 8a8 ané lbe crank-
3baii rolal;e8. Tbe beal ener8y 18 conye/leé
1nkO Tecbantwal!l ener8y.



Porsben PCH1U8a yel8anéa cblsansb
Klapaw ocbMacH. Yal bllan aylan8an
rmaxoYik terslyasl porsbenw YCLUYsa
barakallanllracH. Porsben 3llnéréan
BblalllBan 8a2lart bayéayéb

To‘ra rakr atal8a o3bTlUb JirsakH
yalnt8 aylawsbléa slLlinéréasi ayyalSl
barcba Jarayonlar lakrorlanacH.

P=4,0-5.5 MPa
T=2200°-25000C

P=0,9 15 MPa
T=300-500°C

2.1-ra8t. To‘/1 lakll benrtH
éywaleblné sxewasl.
1—blok kauna81; 2—kTM3b klapaw; 3—
3bat (3yecba); 4—cblgaan3b Mapart; 5—
3lnér blokl; 6—por3sben; 7—barTos;
8—=sballln; 9—1r3akl1 yal; 10—TtaxoyWc.

LYben LLle p13lon ba3 reacbeé Lle BOC
Llle exban3! yalye 18 openeé. Tbhe plsl:on
Toyes 1o Llle TOC by 31leaéyT8§ eflec! ol
Llle Aylybeel. The pi1sion pusbes Llle ex-
baunar 8ases om! ol LLle cyHnéer.

Pour 3lToke cycle 18 coTpkreé. Thbe
nex1 cycle be8T3 by Llle cranksbaii reyo-
KLlon, repealt8 all aboye Tenlloneé
cycles.

4 P=0,35-0,45 MPa, T=600°900°C

pl8ure 2.1. Pour 8lroke.sa3olTe
enére.
l—cyHnéer beaé; 2—rtlake yalye; 3—
3park plu§; 4—exbaus! yalye. 5—cylinéer
block; 6—p1sllin; 7—ypl3lon pT; 8—con-
neclné roé; 9—cranksbaii; 10—Aywbee!.
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OeTak, 3lnéréa yonuycbl aralasH-
Taw KwrllaH, nT 8azi1arnt§
alan8alatsHl1 ya bo3Tblan Ken&aykk,
13blalli8an 8arlart cH'war'kH kabl ]ara-
yonlar 3ocHr boYacll. To‘r a Jarayonclan
lasa* bl«asiéa -ken8aylsbcla MoyéaH 13H
baJanlacH. 113Hbu Jarayon W1 yo‘U cleb
aNolacH. C>018anlan yoréatchbl blzoblanacl.
11ar TnaxoYik(ia KO‘plan8an Ter3lya
ener8iyas: eyaz18a bajanlacH. BuJarayonlar
T a |71/ clywalelnt§ WA s/UT" cleyacll.

Tak! — por8benwn§ bxr cbekka
nus*aclan 1kkTcbl cbekka nuala8a
barakallan8anéa 3ocHr boYaéuwian Jarayon.

Porsbenwné t ‘ra yunsbléa 3socHr
bo‘bluwan 13b sikH (M8alel 1071 lakrll.
por$bennT8 ikki ymnsbléa 3ocHr bo‘la-
clwan xeb 51klb c1Y18&lel rkLL lakll cleyl-
lacH

Oyl8alelisH]arayoTT Ko'nb cblsi3béa
TcHkalor cHa8raTrtasiclan (2.1- rasT)
loyc3alarlacW.LLcHkatOr cHagraTTas: éeb,
sllnclrcla8l bosiT T porsbennil§ we{lcla8l
ba]T8a bo§Hs Sralwuia aylllaél.

To‘M lakll benrTH éY18alelnt§ 13b
giblisnyBa8icba atal8a o3blr/laés KTH3b
{akHéa (a—b) kHbI3b klapaT ocbls
boYaéb 3LLnéwayontocbl arablHTa blraés
BLLnéréa yonuycbl aralasbTa ya ayal§l
31kléan fo0l8an folcba Sarlar bHSa WN
arala$HTawwa aylanacH. Porsben PCbN
8a el:8anéa (b) kTW3b klapaT yopHaéb
KTH3b TakHéa 3llinéréasi bo31 0,08 MPa
bo*lacH (a—b). TH3akH yal btncbl yanTt
aylanacH (0°éan 180°8acba). KnrlL3b
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K can be noreé Lla* Llle proces3e3 Hke
Make ol Le lNvel-aH wbcllire, coTpres-
$ton of Lle \Yorkt§ Tb/lure, poH>er anc!
exkan$l ol LLle 8aze3 are (lone T Llle cyl-
Téer. The elllaency 18 aKaTteé by only
proce88. Tbl3 proce88 18 callecl “pov>er
$1roke . OLLler proce88e8 are calleé ancll-
lary. Tbe3e proce88e8 are cotplel:eé by
LLle belp ol e Ayy/beel. Tolallly ol cHese
proce88e8 18 callecl KOrkT& cycle ol 1be
engre.

Tbe ToHonN ol LWe pl3lon 'roT one
eac! cenlre 1o anolller 18 calle<3 "XTroke".

1n /our $1lroke en§Te8 1be cycle 18
cotplel;ecl by lour 8lroke8 ol 1be p1is-
lon, wn b>0 3Troke en8ines lbe cycle 18
cotplel;ecl by 1\yo 81roke8 ol 1be p1stOn.

Tbe en8ine cycle 18 analyren by 1be
belp ol !be wcHcaror cba§rat (Pw,. 2.1.).
Tbe 8rapb, \yblcb cb8play8 LLle infAnence
beTeen Lle Yolute aboye Llle p1sion anc!
Llle pressure 1n3lée Lle cybnper 18 callec!
ancbca(:or cHaerar.

Tbhe \YorkT8 cycle ol LLle “aBoMne en-
81ne 18 cotplelecl a8 Mollolyie. 1n inlake
8lroke (a—b) LLe T'ake yake opens. Tbe
/vel-alr T'wwure enler8 1o Llle cylncler
anc! 1l 18 Lixe(1 wkb exHawnii 8ase8 'roT
preytions cycle UBl(le Llle cyHnéer anc!
L8 Thellire 18 callec! T>rklw, TucTure.
AJler 1He piston Ha8 reacHeii 1He B3C
(b) We Trake yalye clo8e8. THe pressure
18 0,08 MPa T Le cyHnéer T illake
3rroke (a—b). THe cranksHall Has Mirneé
HallMreyolumnon (Frot 00 ro 1800). Al Llle
ené ol Tlake 3rroke Llle 1:eTperal:ure 1n-
creases 1o 80°—120° C.



oxTéa aralaSbrta barorall 80—120° C
8acba koYarflacH.

Porebenwné kktcbl ynwbléa klapan-
lar yopiAdboYacl. 1kkincbllakl — arala$k-
TaT W nk lakin (b—y). Bunéa (n3akL} yal
KKTCcbl yanT aylanacH (180°clan 360°8a-
cba). 51A15H 1laknnT8§ oxTaa aralaSbta
ba.)rr 6...8 Tarla8a Hl$sara(3> bob51T
0,8..1,5 MPa, barora! 300°...500° C 8acba
koYarllacH.

Porxben YCH148a yel8ancla 5bat
eleklrolllan ora5lcla ucbaun payno boYacH.
51A118an aralabbrta alan8alacH. Oarlar
bo51rw 4,0...5,5 MPa (8), barorall 2200°—
2500° C 8acba 05bacH.

Por5bentng ncblncbl ynnsbléa 8arlar
ken8ayi1sbl 50cHr boYacH. Tirxakll yal
360Man 540°8acba burllack. Bu Jarayon
ken&aybk (abl yok1 /1 yo ‘A ckylMacH.
1Mné ws8allar$blcla bo51t 0,35—0,45
MPa («Oya barora! 600°—950° C bo‘lad/
Ken8ay15b lakunt§ oxTéa cblsawb Ma-
pat ocbllacb.

Por8benwn§ KO‘ritcbl ynwbléa (cA/-
K Thbl) (e—y) cblsawb klapaw
ocbld, kTu$b klapaTt yopla boYacH.
3LUnér 1$blalll8an §a2laxlan loralamacH.
Buniia Mrxak yal 540°clan 720"Sacba
bunlacH. Bo51T 0,11 ... 0,12 MPa, barora!
700° ... 800" C w LISbkA aMacH.

OY18a(el knyo5blp-$balllnM ya 8ar
lasb1T1a8b Texat2Tlan baTia 50Y1MBb,
Toyla5b, la’tTla5b ya o4 olcHn5b (ben-
rTH clYl&rellarcla) lwTtlan<lan iborai.
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Tbe xeconé 51lroke ol 1be pl5HOn \ybb
1be yalyek clo$ecl. Tbe 3econc! 3rroke 15
coTprewion iroke (b—y). Tbe crank8baii
ba$ M15becllbe 3econc! ball ol a reyolu-
non (I'rot 180° 'o 360°). A* 1be ené ol
cotpre55ion 8lroke {be capacily 15 cle-
creakeé lor 6..8 11te5, 1lbe preskure 15
0,8...1,5 MPa, 1be letperalllre tcrea5e5
L 300°—500° C.

Aler 1be p15HOn bab reacbec! 1be TOC
1be 5park pln8 15 wnkec!. The coTpre55ec!
vel-ab rTxlUre burn5. The preS5ure ol
8a5e5 154,0...5,5 MPa (8), 1be {eTpera-
LLre 1ncrea5e5 L 2200°—2500° C.

Al LWe 1blrcl 51roke ol 1be pl5lon Llle
8a5e5 expanc!. TWe crank5ball ba5 LLirneé
rot 360 t0 540 <3eSree. TbI5 proceb5 15
callecl pomer $lroke (expatoton). Al rHe
encl ol 1bi8 51roke 1lbe pre55ure 15 0,35 -
0,45 MPa (<) ané 1be letperallre 15
600°—950° C. Al 1be encl ol Lle po\yer
51roke 1be exban51 yalye 15 openeé.

Al 1be TounH 5lroke ol 1lbe pl5HOn
(e—m) (exkamx! x(roke) Ibe exban51 yalye
15 openec! ancllbe :niake yalye 15 cloSecl.
Tbe cyHnger 15cleanecl 'roT 1be exban51
895e5. Thbe crankbball 1lurne5 Irort
5400 KO 7200 cle8ree. The prebS5ure 150,11

. 0,12 MPa ancl 1be letperallre 15
700"...800° C.

Thbe en§Te con51515 ol crank Tecba-
LLBITY, yalye conlrol Tecbanist anc! ako
OOB1515 ol cooHné, lmbncaiing, Ml Sys-
let ar<l wyni11oll Sy5lets.



2.3. 1KK1 TAKTbl BE142llibl BYKOATEb
2.3. TWYO 8TKOKE (;A50bIV'E E1YCLLE

Oéaléa, Heéa laklll clYi8aremarcia Kla-
panlar bo‘lwaycH (2.2-ra3T). S5 nNéTT§
TalunT ,)oylanéa 3batoHall3b (pullasb)
garcbasl boUaéb OarcbalatT8 bTéan
yonuycbl arak3bTa krllacl, Hcktcbl-
5léan 15blalll8an 8arlar cblsaarlaéb
S5Lnérlar kalla818a oY olLaisb 3bart
oYnalllaéb

Oéaléa, bunéay éywalellatT8 por-
yHenlan Tax3u3 3bak18a e8a. 5SLLNEr tobléa
barakavanayol8an porsben T1a ‘luw
KelTta-kel:Hkéa éarcbalarw ocbacH ya
yopaéi, ya‘t klapanlar yarinaskin blyaraék
1kk1laklll éywalelTn8 13b 31kH porsHen-
nT8 1KK1 yunsbléa yokn WrsakH yalnt§
bir Tana aylartsbléa 308H boYaék

a

2.2-ra8T. 1kkllaklll benxTM éywalelnT§

1Bblasb 3xeTask
a—13b aralasHTa81T sifhsH ya kaiter8a
yonuycbl aralasbtat KTé3b; bYsb yo‘H
Bblalll8an §a2larw cblsan3sH ya kalleréasl
8a2lart 3LLnér8a oYkaz1$b; 1—KwM3b
clarcbaBl; 2—cblsian3b éarcba3l; 3—oY
01é13b 3barTt; 4—sllinér; 5—porsben; 6-
oUYkaz18Heéarcbasl; 7—«anal; 8—rtoblarwan
Kaier.
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blavally, 1\yo XI'roke en8Te3 baye no
yalye8 (Pw. 2.2). Tbe cyHnéer ba8 boles.
Thbe Tvel al Tbellre enlers T1o rbe cyl-
Téer lbrom8b a bole ané Lle exbaus*
éasze3 are pusbeé oul ol 1be cyHnéer
1bron8b anoller bole. A 3park plu§ 18
TonTeé al rbe cyHniiers beacl.

1n T03* cases, lbe pision ol en§Tes
ba8 a 3peaal lNort. Tbe pl3lon 3HETS T
LLle cyHnéer open3 ané clo8e8 1be bole8
\yMb preéellneé seauence, be., LLnclion3
a8 yalye8. Tbe cotplele cycle ol 1be Myo-
8lroke en8Te 13 clone by 1\yo 3rrokes ol
Lle pislon or by one reyolulion ol 1lbe
cranksbaii.

Mupre 2.2. T\yo-3lroke €éas3oHne en8§te:
a—corTpresston ol [be \YorkT§ rwxLLre anc!
1ndel o 1be Mvel-aH rwxtlre T1o0 1He crank-
case; b—polyer 3lroke, exbaus! ol 1lbe
burneé 8ases anc! bypa33ts 1be §aze3 'roT
crankcase THO 1be cyHnéer; 1—rtlel bole;
2—exbauns! bole; 3—s3park plu§; 4—cyHn-
ger; 5—p18t0On; 6—bypa3s3Té bole; 7—aucl;
8—s3ealeé crankcase.



Harakal 1w/ bo‘1%n Joyina, kuc bIHT /oyNas~cWr.
Harakabll bIAT — 1pbir kKaTon o gLur.

Brtncbl 1lak(. Porsben (5) pasnan
ynsaon8a barakafatb, yon ywrast bllan
ayyal oYkaz13b éarcbastl (6), 30'n8ra
cblaan3b éarcbast! (2) berkkacll.
S5lnéréa siAmb Jarayow bosblanaéb
Porsben 0811 bo‘8bb84Yéa bo3ir pasayaéb
Kaller8a kT1M3b clarcba8l (1) orsaH
yonuycbl aralasbTa kirac/l Porsben yuson
cbekka nusala8a ye{8anéa sbatéa (3) elexrr
ncbant payéo boYacll. $1aM8an 13b
arala8brtasl porflab alan8alana(/.

1kkTcbl lakl. Ho3ll boY8an boslt
porsbent pas3”a barakafanllaé! ya 13b
yo‘Hbosblanaéb 13b yo'Tl nOtoyasléa ayyal
cblsansb d arcbasl (2) ocbllacl. 13bla8an
8arlar alto8lera8a cblsa bosblayék
PorsbennTé paslBa barakaii éayoriwéa
oYkaz13b éarcbasl (6) ocblMaék 13b
aralasbra kanal (7) orsall kaveréan (8)
3lnér8a oYacb ya 3llinéréan 1bla8an
8a2laréan 81iib cblsanb o ‘T T T nYkMraéb

Bunéay éyuwalelart Toylasb wncbun
yoTl8‘wa Toy Ta ‘lmT proporayaéa 1:20
Ao'sblMaéb OeTak, yonuycbl aralasbTta
larklbl yoT184, TOoy ya bayoéan Lloral.

Ar - EaTaxskany

Tbe Are! 8(roke. Tbhe pision (5) Toy-
T8 wuplyaré al A3l cb3es Le Tlel bole
(6), LWen clo8e3 exbamsl: bole (2) \ykb
118 31€e 3urlace. Thbe coTpresston process
ba3 3l:alleé T Llle cyHnéer. Tbhe pressure
ol LLle 3pace beloly LLle p13ton 18 éecreaseé.
Tbe Tlwel-alr rwxllre eters T1!o Lle
crankcase LUrou8b Tlel bole. Afler Llle
P15k bas reacbec! LLle TOC a 3park plu§
(3) wnkes. Tbe coTpresseé \Yorkr§ rrx-
Tre bwurns.

Tbe 3econii 31roke. The pl3lon Toyes
éo\yn\yaré wvncler LLle 1tpnlse ol expané-
T8 8a3 anc! polyer 3lroke 3rallz. Al Lle
enc! ol polyer 3lroke Llle exbaus!; bole (2)
opens. Exbana! 8ases foly on! olLLe cyl-
Téer. Tbe pl3lon conHnmes Toy T8 éo\Yn-
\yaré ané opens LLe bole (6). Tbe \Yorkr§
Thitnre bypasses 'rot Lle crankcase (8)
Tlro LWWe cyHnéer Lron8b éncl (7) ané
pusbes exbans! §aze3 oul ol Lle cyHnéer.

1n en8te3 ol 1bk lype Llle lmbncanl
18 rTxeé \ykb Iel \ykb proporflon 1:20
lor bnbncaiion. Hence, burnt§ rrxlre
consgisls o Mvel, lubncanl ané an ak.

Nerora! mncbun 3ayollar

5ell-cotrol awuesuons

1 OyuwalelnT8 lastATLl3bunAnns.
. ,Yunaon cbekka nusala“ tta?
. »Pa3lll cbekka nusala“ tta?
. ,Porsben yo'H* nlra?
. »Oyuwa*el Bb ba]tl” nlta?
6 To‘rl laklb clyl8alelning 15blasbinl
1n3bunlUTS.
7. 1kK1 laklH cly18aleltn§ 1sblasblni
LU3bunl tné.

arowid

1 \Ybal (ype3 ol en§lne3 €o you knoly?
2. llbal 18 "tOp éeaé ceTre"?

3. \\balis "bounoT éeaé cetre"?

4. \Y1w 18 (be "pigon 3Hoke"?

5. \Ybal 18 "en8ine é13placeTeTr™

6. Oe3scnbe \yorkln8 pnnclple ol lour
31lroke englne.

7. Oescnbe \Yorkr8 pnnclple ol 1lyo
31lroke engTe.



24, TW bl OYIOATEBIAKI\WC 18HbASH PK”"81PbAK1
2.4. OPEKATWNYC PK11\C1PbE8 OP 31PPEKE14YT E14YCWYES

2.4.1. KOTOK-POK8HEM/1 OY1CNTEWNK
2.4.1. KOTAKY EMCLLES

Ko”™or-porsbenll cM8alel (MPO) The \yorkTt§ proce88 ol 1be rolary en-
oclalclaél porsbenb <3yuplel kabl HO‘/1  §Te 18 baseci on 1be [our-3lToke cycle T
lakll 51Kl(la 1sblayc. TPO porsben wletal cotbusnon en§res. Pa/lionlarly,
yaritasiw taxsu3 sbaklll rotOr (6) baJa- T 1be rorary en§te3 3pecnaHy lortec!

rac3l (2.3-rasm). rotOr iiTchon3s a8 plsion (Pw,. 2.3).
2.3-ra8T. AolOr-porsbenb (lywalel M~ure 2.3. The 3cbeTe ol 1be rc/lary
3xeTasb ensgre.
Korpn8 (1) soyblsb &'Hollian (2) Thbe bousing (1) consisis ol coollruy

tborai. Kodwmsrnruy icbki ieYoHan (3) Jackel; (2). The 1Tetal \yall8 (3) ol 1be
Tax8n8 3bakll. Kodwusnt8§ yonbosb Hou$t§ baye a 3pe(nal ForT. The eccen-
cleyorlancla o ‘rnallléan pousblpniklarcla 1nc sbaii (9) rollles on 1be beann§s
ek3senlirk3Ton 1sbcbl yal (9) aylanacll.  tomnlecl T 1be 3lllewal3 ol 1be boun3sTs.

Kotor aylan8ancla ucbcHala cbo‘sisiigl \Yblle LLe rotOr rolal:e8, 11 8eal8 O
cleyorlar blMan n21nks12 LLLLBbac. blalua-  \yalls wkb 3 1bree peak3 con8latly. A3 a
cla, bir-binclan agalll*an o‘28armycban  resull, 1lbe 8eparalecl I'roT eacb olber,
baJwH 87wycbl o‘rossiton (yanTtoy- wbb yanable capacky ané Toyable
8iTon) kateralar bosM boYacH. Kognséa cbatbers \ynb 3ert-toon Yolures are
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Kwh3b (8) ya cblaawb (7) lesblklan
Tay)ué. 1/1atT1§ ocbllsbl ya yopllU3blT
rotor cbo‘asMan bajaracH. Kotor tobla fa-
3buycbl 8be8lernya (5) bllan blklr
bog§‘lan8an. OY18al:elrnn§ isblasbléa
S5He$lernya (5) Tarkarly Joyla8b8an
8be8leTya (4) alrolléa §‘Tlélrab aylanaéb
bb arala$brta5TT§ alan8alat8blT oY
01é18b 8bart bajaracl.

K.oloTT8 aylarwbléa kateralarTn§
bar bTéa kKe”ta-ke! lo‘la 81KH socHr
boYacl.

KPii konsirnksiyasiixcbat, oUcbanii
ya T1a88ab1 kioblk. bekT rolOr furrazan T
rooblasb TmartTtos Tayué.

lorweé. THere are Tlake (8) ané exbaux!
(7) boles T Llle bom8LL8. They are openeé
ané clo8eé by peak8 ol Lle rotwr. Tbhe
rolor 1 I'mrnly connecleé \ykb Tlernal
conpHn8 8ear (5). \Yben Lle en8Te 18
runwn§ 8ear (5) rolale8 rollln§ aromné
Llle cenlral Sear (4). Tbe \YOrkr§ ruwx-
LLre 18 wnKkeé by a 8park plus.

3unnn§ LWe rotOr'8 rowton, Lle work-
T§ cycle 18 coTpleleé T eacb cbartber
accorért8 lo lnn§ oréer.

Thbe rolary en8Te 18 coTpacH, ba8 a
5wall éunerwon3s ané ta88. HoyleyeT, K
ba8 a probleTt ol accurace 8ealn§ ol Lle
rofOr peak8.

2.4.2. CAXTI11IKBINAH TMYLWAIPTXAK

24.2. CA8-TbKB"E ENCINES

Oax Wrblnab éyujalellaréa (OTO) 18b
Jarayow wurlnk812 8oélr boYaébr OTO
Lrblna é‘Mélraklan parraklan8a T ’sir
ulnycbl 8arlar oalrT KTelk ener8iya-
siéan loyéalaTlaél.

2.4-ra$T. Oar LWrbTtab &Y18alel
sXeTasi.

Tbe \Yorkt§ proce88 ol Lle 8a8-LUr-
blne en§te8 80e8 con{:Tnon8ly. 1n 8a8-
LWWrbte en8Te8 Lle kTeHc ener8y ol e
8a8 Jo\y acun§ on blaée8 ol LUrblne
\ybeel8 18 n8eé.

pl8ure 2.4. Tbe 8cbeTte ol 8a$-LUrblne
engre.
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KoTpressor (2) yoTt3b KkaTeraswa
(7) cnrruror (3) owaH siAlM8an bayo
bayéayéb Porsunka (5) yonlngUuw mrlnk812
purkayéb

Yow1é‘l bayo bllan aralasblb 3yecba
(3baT) (6) yoréarwéa yonacb (kaysbar-
lasb latpa8léa8l8a o0'x3basb).

HosM bo'l8an 8ar yo‘nalnruycbl par-
raklar (8) owaH 8‘cHrak (11) parrak-
lanw (9) aylanllraél.

Kucb LWrblna31i §Mcras:t (11) yalSa
(10) o'rnallean. Kwucb wrblnasi ayto-
TobI lran8rw88lyasl reémklon (12) blMan
nlan8an. Turblnaéan cblsayol8an x3blar/l-
8an 8Sarlar 18s19/IK abnasblbéiobéa ynbo-
rMacl. 18814k alrtasbllr8lcb (4) yoTt3b
KaTeraswa wuralllayo”an bayot 1llisb
ncbun xizral; allaéb

OTO nM8anlaTta-fdaylta barakal-
lanunycbl A18TlarTng yo‘aHsi blIr 1ekis
18blasblw 1a’ttlayél. Kon81lrukslya8l
8oécla, 1sboncblllst ynaon. Yonlls- 1
le]laTkorH§TT8 pasll§:, kaita 3boysduw
cblsansbl ya 13blab cblaan3b nana yunuo-
nMg] katcblUklancHr.

Cowpressor (2) leeés 1lbe presseé an
lo cotbuslton cbatber (7) 1brousb cb-
lvser (3). Tbe 1rueckOr (5) injecis 1lbe
el conl:Tmomn8ly.

Tbe Tel 18 Trxeé \ykb ab ané w-
nkeé by a 8park plm§ (6) (a3 blo\y 1atp).

PorTeé 8a3 rollles blaées (9) ol 1be
\ybeel (11) 1broun8b 1be §wée blaées (8).

The wbeel (11) ol 1be polyer LUrblne
18 fxeé on (be 3baJl1 (10). Tbe po\yer LUr-
blne 18 connecleé 1o 1be reéucer (12)
ol (be allloToble rran3rt3ston. Exbausl:
burneé 8ases Holy I'rot !be LUrblne 1o
1be beal excban8er. Tbe beal excban8er
(4) 3erye3 1o beal an ab, \yblcb folys 1o
cotbuslon cbatber.

Oas-lWUrblne en8te é&oe3 no! baye
pal3, \ylb reaprocalt§ To!ton. Be-
canse ol 1bl3 1be 8a3-LUrblne en§Te
\york3 3T00lb. /I basz coTpac! ée3wn ané
blgber rebabllky. Tbe éi1saéyania8e3 ol
1be en8Te are: poor lNel econoTy; (be
biS8b leyel o' noie ané bub proéunc-
Mor cosis.

Warora! ncbun 3ayollar

(3uesnons lor coTro!

1. KolOr porsbenH éyuiateltn8 13blasb
Prirfs: p1M LW8bMMMMMS.

2. Oar-WrblnaH éyl8alelnlné 1sblasb
PriMs: p2rk LLBbUNMITLLL

3. KokOr - porsbenH éyuwialelTng sanéay
alralliblan Tayw,é?

4. Car-lrblnaH éYy18aleltn8 sanéay
alralllblan Taywé?
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1 Oe3cnbe 1be \YorkT8 pnnaple ol ro-
lary en8Te.

2. Oescnbe (be \yorkt§ pnnclple ol 8as-
wrblne en8ine.

3. \YbaT aéyaTtaées €oe3 lbe rolary en-
81ine baye?

4. lba* aéyanla8e8 €oe3 1lbe 8a3-Llrblne
en8ine baye?



2.5. KK1Y08H1P-8HATW 121 MEXAM2M

2.5. CKA14YK-BK1YE MECHAMS8M

Mexan12w-barakal LWuw o‘28arura-
éwan aurflta: aylanTta barakalli cblrls-
Mkka, cbwsaHKT aylanTa8a.

Knyosblp-3HalUnM TexaTtrt (K8HM)
porebenwiné M8anlarta-sayl:ta MarakaHT
Mr3aklMyalTn§ aylanTta barakalwa aylan-
Hnb beracll.

MecbaTt3T pnnclple 18 10 conycll ro-
1aHn§ ToHon TLU Le Wnear ToHon ané
1tear ToHon K o Lle rolalt8 ToHon.

Crank-énye tecbat3t (COM) con-
yel/l3 e reclprocaHn§ toHon ol Lle
pl3lon TFo Lle rolaHn§ tolMon ol Lle
cranksbai.

22 23 24 25

2.5-ra8T1. Yyen8ll aMoTtobll
éywalelTT8§ knyosllp-3balTh
TexanuwrT:
8—sllnénar kalla8l; 11—sLLnéiiar blola;
24—por3ben; 27—sballln; 34—1r3akll
yal; 43—TaxoY K.

41 42

pi8ure 2.5. Crank-énye Tecbat3Tt o
LLle yeblcle:

8—cyHnéer Heaé; 1l1—cyHnéer block;

24—p1ion; 27—conneclng roé; 34—

crank3Halrn 43— Tyy/Heel.



Knyosblp-3ballinH TexaTtrTT1 lasb-
KT aHunycbl Al8ular baraka*lanuycbl ya
barakanantayéuian Surnblar8a boHnacH.

Harakaflanuycbl A181lar§a LL3akH yal
(34), Taxoylk (43), porsHenlar (24),
porsben balsalan (18, 19), porsben
bartosilan (26) ya 3ballinlar (27) krracb
(2.5-rasT).

Harakaéantayéuwan H18tlar8a sLLInér-
lar blok1 (11) kaiien (10) bllan, sLLnér-
lar kalla8l (8) slsurtalar (4, 5) ya
sopsoskr (1, 6) klrach.

8LUrnlrlar blokl éY18aleltné kothm3
ASTIL bo‘Hb, nnéa 3LLnérlar JoylasHS8an.

8LLnérlar blolaéa (11) Tax3n3 cbo'yan-
gan layyorlan8an s3lLinéiar o‘talll8an.
3lUnéréa éyl8aleltné 13H 3lkH atalSa
o3blrlMaés Blok tobléa 3LLnérlar éeyon ya
nnT8 T3bdAl éeyon oras3ka 30yT3b §‘Tol
(9) bor. ¥ncla soyllsb 1KKTRATE 3uynsllst
aylaTtb Llracb.

Aluvnnwy blokka auyllean yokl
o‘rnalll8an cbo‘yan 8Mralar slnérlart
bo3l sllacll. A8ar 3MTér §Mralan lasbsl
51Muia soyliisb 3uynsH81 1e81b Llr3a, ,,bo ‘1"
8Mra, a8ar 1e8k> LUrTa3za, ,aurna“ 8-
ralar cleb alalackl

BloknT§ tobléa Toylasb kanaHan bor.
LWar orsaH éYy18al;elt 1sbsalanuychl
Alsrlan8a woy wurallaéb 5LUnérlar
blokTT§ auYl A~ 1/ a LsakH yalnT§
o‘rak bo‘ytlan wucbun layancblar (2)
Bblan8an. Tayancblaréa irsakH yal o'rak
bo‘yTlanw boblar bllan Tabkartllay-
éwan sopsioa (1) bor.

Blokcla bIr sator 03T1a ureHar o ‘rna-
Laéuwan Tax3n3 bo'liTalar ya lesblklar
bor.

8lnArlar blok'T'T8 kalla8l (8)
3lnérlar wm3!i yopacb. O3lkl ym2asl
HaTéa porsben kalla8l bllan yoT3b
KaTtera3sTt! Tasbkll elacH. Kallak tobléa
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Paii3 ol Llle crank-énye TecbaT3T
are cotposec! ol Toblle ané Nxeé 8rounps.

Moblle pali3 consig: o crank3bali
(34), Aylybeel (43), pl3tOn3 (24), pl3tOn
nn83 (18, 19), p13tOn pT3 (26) ané con-
neclnng roés (27) (Puw,. 2.5).

N xeé pains conslsl: of: cyHnéer block
(11), LWe crankcase (10), Lle cyHnéer
beaé (8), 8askel8 (4, 5) ancl caps (1, 6).

CyWnijer block 18 LLe boéy ol Llle en-
8Te ancl cyHnéers are Tounreé 7 K.

CyHnéers are Taée ol 3peclal cas! kon
ancl Tounleé T Lle cyHnéer block (11).
Operalion cycle ol Lle en8Te rmn3 T
cyHnéer. Tbere 18a cooHn§ Jackel (9) be-
{yleen cyHnéer onler \yall ané omuler \yall
ol We block. Tbe cooHn§ Haulé clrcu-
lare3 T K.

Casblron Hners ca3! or Toumnleé 1n
e alutlnnt block Nort cyHnéers. 1rHe
cyHnéer Hner3s are surronnéeé by cool-
T8 \yaler, lbey are calleé "\yel, 1 lbe
cyHnéer Hner3 are nol 3urrounéeé by
cooHn§ \yaler, 1Hey are calleé "éry".

Tbere are o1 Hnes T Lle block. The
ol 13 eé ro LLle rmbblIng pall3 ol Le en-
8ine. Tbe 3uppoiis (2) are Taée fortaT
Journals ol 'be cranksbak T Lle bouoT
ol LLle cyHnéer block. There 13a cap (1)
lor aKacbIn§ Le taTt Journal ol Lle
cranksbak by boks al 3uppoiis.

There are 3peclal avacbtenl; poinl3
ané bok3 on block fTorton 118§ olban§-
n§ aszeTbHes.

THe cyWnider Heain (8) coyers Lle rop
ol Le cyHnéer3. THere 13 a cotbuslton
cbaTtber bellyeen Lle bolMoT 3urlace ol
LLle cyHnéer beaé ané Lle KOp ol Lle
p13tOn. 1nlake ané exbausl éucls, \yaler



KHLLSH ya cblgan3H kanalan, 3oybl3H
suyu M8TT8 oUlsbl ucHun 3uy §‘Volr
Kanallan ya Toyla8b 11211111 kanallan
18H1an8an. Kallakcla klapanlar, [orsun-
kalar, o4 okHn3H $yecHas1 Joylasbltlaél.

Porxken (24) — 3lUnéréa Harakab
lanuycbl, 02 n3H ya o03H bo‘sHIMalatn
gerteink a)ralllychl éebl.

PorsHenlar a3o3ly 1kK1 Al3Téan:
2icbloycb1 (22) ya yo‘nallmx:bl (25)
f1stlaréan Woral. Yo‘nallngycbl skrT
yubka éeb alalaél. Por3Henéa tobla bo‘T1Ta
— boblsbka (20) bor. Bobl3bkaéa porsHen
barto8‘1nl o‘rnansH ucHwun lesblk
ocbll18an. Te3sblkéa porsben barto8‘r 7§
sy AT anlloycbl Halua ucHun anfacHa
yo‘Tl8an. PoraHenwn§ boblsHka Fi$rt
geyon cHusmrnx} ylllb 13Hlangan. Bu rona
geyoiian sLLUnér éeyorlan8a 1e8tayéL

PorsHen 8oloykasl éeyorlanéa porsben
bak}alan ncHun awcHalar (21) o‘yMgan.
Paslll auwicHaéa Toy 8126T3H (érena.0
lesblkcHalar 13H1anSan.

PoTHen Halualan ya2llalan8a Ko‘ra
koTpresston (19) ya Toy 31éH8IcH (18)
boYaéb KoTpresston Halsalar 8LLUnér ya
porsHen oraHalannl rioblasblUaéb 1J1ar
porsHen 8oloykasléan kegHKw 3LLnér
éeyorlawa WuwasH ncHun Haw X2ta1
allaéb

Halsalar ocbla ke3lkH bo‘laél. Keslk
Al éeb alalaél. C>unllHalqa8a porsHen ya
3MLLUEr Oras:W 2icblasH xu$lwyallr
beraél

Moy 8181r8lcl11 Halsa 3LLInér éeyonéasi
orHscHa Toyw 81éiraé1 ya karler8a
yo‘nalllraéb

PorsHen barTo™4 (26) 3Halln bllan
porsHenT 3HarTrH mnlayél8an o'a yarHa-
3Mii bazaraél

3HaxXun (27) porsben bllan (n3akH
yalT bo§‘loycbl ryeno bo‘Hb, 13b lakU
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]Jackels l'or cooHn§ Hywé cHcmulaiton ané
Hnes ol 1nbncalT§ 3y3lieT are Taée T
LLle cyHnéer beaé. Yalyes,1Meclor5 ané a
3park plm§ are Tomn*eé 1 Llle beaé.

Pblon (24) 18 a paii Lal Toye3 ané
$eparales pressure-ruibl LLle 3paces aboye
ané beloly 1L

Tbe p181011 con313(3 ol 1\yo pai3: 3eal-
T8 pan (22) ané Swée pali (25). Owée
pain 18 calleé "3blii". Tbe pl3lion ba3 T -
ner butp - boss (20). Tbe bo33 ba3 a
bore T'or Tonn1T§ Lle pl13tOn pln. The
bore ba3 a 8rooye lor cbeck nné, \yblcb
lock3 We pt Hoa*. The \yall ol LLle bo33
area ol e p1ion 15 Taée éeeper. The
\yal13 ol Lllese area3 €0 no( conlac! wkb
cyHnéer \yalls.

Pislon Heaé Ha3 8rooyes (21) lor
Tomnung Lle pl3l:on nn83. bower §rooye
ba3 LLle olM-\yeepT§ bole.

Tbhere are coTpresston (19) ané ol
ynper (18) plUlon nn85 éepenéln§ on
LLle pugpoze. CoTpressioll nn”3 seal Lle
clearance belween LLe p1sion ané Llle cyl-
Téer. Tbey rransler We beal Nrot Lle
P18 beaé 1o Llle cyHnéer \yall

K1n§8 Haye a 310*. Tbe 3lol 18 calleé
"lock". Tbe lock proylées Llle nn§ prop-
ely (o 3eal rHe clearance beTeen Lle
Pt Tané Le cyHnéer.

Tbhe ol \Yiper nn” Napes ofT exces-
glYe o/ on Llle cyHnéer \yall ané éirec1s
W 1o LLle ol pan.

THe pLLlon pT (26) connecr3 Lle pl3-
lon (o 1lbe connecné roé Jotl:ly.

Conneciiu, ro(1(27) 18a Hnk LWa! con-
necl3 1He pasion o Le cranksHaii. 11 lrans-
ler3 'He Tolon lrot Lle pl3Gon lo Lle
crank3HaH a( power 3lroke ané rot Lle



paylnéa porsHenéan yal8a, yoréatchl
{akHaréa esa yaléan por$ben8a barakac
uraCacll. bballln ncbla konslruklly ele-
Tendaréan [lMsoral: o‘rak (3"egen) (29),
yuson kallak (28) ya paslk] kallak (30).

Tir$akl1 xal knyosbl p1 yoréartéa
sballlnnwé Turakkab barakafdw aylanTa
barakal8a o‘r8arlllaél. TH3akH yal (34)
o‘rak (36) ya sballln (38) bo‘ytlar,
lag‘lar (37), poson8Mar (39), 0lét81
(35) ya keir 81 (40) wucblaréan lasbkl
FOp8&an. TCr3akLlyal o ‘rak bo‘ytlan bllan
poésbl pTklaréa(44) éyl8alel kallennt§
layancblan8a o‘tallla<n. 8balun bo‘y T-
lan8a (38) sballlnnt§ paslll kalla8l
blrlasbunlaél. 0 ‘rak bo‘y T 3bawn bo‘y T
bllan]ag* (37) owaH bblasblb knyosblp T
1a3bkM sAlac/ Po3san§lar (39) Tarkaréan
AocbTa kKucblaTT8 o‘rak bo‘yrlan8a
(37T Katayllaéb

Maxoysk (43) Terston é€BkK. Tn"akH
yal o/lwa brkllrlMaéb TirsakH yal bara-
Kafléan ol8an KTemk ener"yasw por-
$Henwn§ cbekka nualalanéan o'TIsbluya,
Wr3akH yalnT8 yoréatchbl LLkHAaréa ayla-
LLI8bl8a 3arfdayés MaxoY1k 8§aréisbl8a
pre88lab o ‘rmalll8an WM3bH cHaTbarak
éyulalelt 8laiter blMlan 13b8a LU3bT3b
ncbnn xizra(; AHaéo

cranksba/l 1o Le pi1s8tOn a! amxLllary
31lrokes. Connecung roé cotpnses Llree
cotlrncHdye eletenl8: 3let (29), 8rall
ené (28) ané buy ené (30).

Tke crank3kap conyefl3 cotpHcareé
Tomon ol conneclT§ roé tlo rolalr§
Todon XMIb e belp ol 3 crank. The
cranksbaii (34) cotpn3es TaT (36) ané
roé (38) )owurtals, \yeb3 (37), cowunler-
\yewb13 (39), lron! (35) ané rear (40)
ené8. Tbe cranksbai 3uppolleé by bear-
1nss (44) a! Lle crankcase ol LLle en8Te.
Buw, ené ol e connecAn8 roé 18 con-
necleé 1o LLle roé )owtals (38). Mart,)our-
nal 18 nnkeé mLU roé |omrnal LUrou8b
\yeb (37) ané lorT3 LUe crank. CouTer-
\yewb13 (39) éecrease Lle TAumence ol
cenlnln8al lNorces 1o e Ta 1 Journal$.

Tke /lyb>keel (43) 18 an Terfdal plaCe.
W 181ocal:eé on Llle rear ené ol LLle crank-
3baii. KOneAc ener8y ol Lle Aylybeel 18
consuteé 1o TKe oul Lle pision IroT
éeaé cenrers ané 1o rollre Lle crank-
3baJl al anxLlary 3*rokes. Toollleé \ybeel
Toullleé on LWe nT ol LWe Aylybeel by
pre88 Tesbes \yHb Llle 8laller pTon ro
3lafd Lle en8Te.

Harora* ncbun 3ayollar

5ellr-conlrol avnesHdon3

1. Knyosblp-3ballnH TexawrTTns§
yarhas1 tta?

2. Knyosbl p-3balln Texaw rT ganéay
éellalaréan lasbliil lop8an?

3. Porsben balsalant§ LUrlan ya yarlAblan.
4. MaxoylMnTT8§ yarlla8l wTa?

5. Oanéay 8Mralar ,,x0‘18Mra"“ éeyllagl?
6. Oanéay 8Mralar ,,amrus 8Mra“ éeyMaé!?

1 “Vbay 18 LWe IuncHAon ol crank-énye
Tecbar3T?

2. \Ybal &éelall3s éoe3 Llle crank-énye
TecbaT3T conslsr of?

3. Types ané uncdons ol pl3lln nn§s.
4. \\bal: 18 e M'vncAon ol LLe Ayy/bee!?
5 "ba! cyHnéer 18 calleé "we!"?

6. \Ybal cyHnéer 18 calleé "éry"?



ClWala blLr eMasr bo 1lkellh ko Ta, bLLUT3LLK a/%@lroaclr.

Tbn 8TO

26. CNn/ TA0BLIM1A8H M1IX/ZTIM/M1 (CT1lyl)

2.6. YABYE c()M KC). MECHAMSM (YCM)

Oar las8ltla8b Texawxrw (OTM)
8LLnérlar8a lak18a wo§ ray18lkla yonuychbl
arala8lrta yok1 Hayo Kwwusb ya 1sblalll8an
8aziarT cblsansb ucbun X2ta1 sllacH.

Klapanlarnt§ Joyla81lnt8a ko‘ra
klapanlan pa8léa ya ymuyonéa ]Oyla5b8an
OTM Taywé. Brncbl bolaléa klapanlar
slnéiiar bloki8a, HckTebl bolaléa kla-
panlar 8lUnérlar kalla8uia Joyla$Hunl8an
boYaéb

OTM 2.6-ra8ll(1a 8ar lay8lrla8H yaH
pa$léa.)oyla8b8an blir sLLInéréa 1xkllaklapan
o‘Talll 8an &Yy18alelwiné 8ar ¥ 81T 1a8b
TexaTrrt Ko‘r8alllSan.

2.6 -ra3T. Oar laa8ltla8b TexaTrrr:

35

Yalye conlrol TecbaT3T 8en/e8 ro
1nlel Lle Twel-alr tTb/ure or an an TrO
LLle cyHnéere accorét§ NNcurret 8lroke
ol Le en§Te ané 1o owuite! Lle exbaw!
8a8e8 oul ol Lle cyHnéers.

There are Lo 1lype8 ol YCM Eepené-
T8 on arran8etenl: ol Le yalye8. 1n Llle
T8l case, Llle yalye8 are rmounleé al Llle
cylnéer block, T Lle 8econé case Lle
yalyeB are TonTeé al Lle cynéers beaé.

Tbe YCM mLU Le cat3baii Tonlleé
al Le cylnéer block ané \ylll Ne o yalye8
lor one cyHnéer, 18 81¥en T Puwwure 2.6.

Pwwre 2.6. Yake coTtrol wecHarsT:



1—S8ar las$lwlaSb yaH; 2—klapan;
3—yo'nallingycbl yllllkalar; 4—pnagna;
5—«ororw$lo; 8—8blan8a; 9—ILLIiKrch;
10—11—S8be$lernyalar.

Klapanlar (2) sllnéiar blokl kalla8l-
géast KTW b yokl cblaawb kanalanT
yop18b ya ocbI$b ucbun xlrtal SAllac/
Yar/laswa ko'ra kKbblll ya cblaan3b
Klapanlan Tayuw,é. Klapan kallak ya
$reuenéan iboral. Kallak xtobloycbl Ma$ka
ya BLUNénk belbo§‘€an lasbkl lopS8an.
FOapan png)talanw u$blab 1nn$b ncbun
Klapan $leuetnT§ ucbléa awcba sAllinacH.

FOapan pru)walan (4) klapanT o‘nn-
cHgasa 21cb oY T3blT T 'TTlayél ya mw
yopls bolaléa u$blab LLIN8b ncbmn xkTa!
Aallaéb

KOapan yo'naMruycbl Ylulka tobléa
barakallanaéb Yo‘nalllrmycbl Mulka (3)
KlapanTn8 o‘rrélssa awa oYTt3blw
la’tTlayél. Ywlkalar §llnérlar kaMa™wa
yok18lHclrlar blokuwa pre$$lab o'talll aéb

TasbinHa3)] rak (1) klapanlarnt§ o‘r
yasunéa ocblH$b ya yopLU$bIT Ne'TTlayél.
Tas$lrla$H yaH, a8o%an, §ledn, kTLb
ya cblaawb TmMsblcbalan, layancb
bo'ytlar, woy na$o$1T yurkmYcbl $bes-
lernyaéan 1boral.

Mwusb(cbalar (15) $ow klapanlar
50nwa rno5 ya bolall éyujalelwng $bla$b
Tatbl bMan bel&ManacH. Mwu$blcbalar
Klapanw barakal:lanllraél.

Twikkb (9) Dk[$1tla$b yaH Tu$bl-
cba$ian klapan 5(eueTt8a yokl $blanSa
(korort$lo)8a 0‘a bo'ylab kucH wral$b
ncbun X2t a1 dllacH.
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1—caTt3ball; 2—yalye; 3—S§wée
bueb; 4—$pnn§; 5—rocker arT; 8—0§;
9—1lappel; 10—11—conlrol Sear$.

Tbhe yakes (2) 8erye !o open or clo8e
LLle T'ake ané exban$l éncl$ 1 Lle cyl-
Téer beaé. OepenéT§ on Lle purpoke,
LLlere are Tlake anc! exbaw! yalye8. Tbe
yalye con8151$ olbeac! ané iieT. The beac!
ol LLle yalye ba$ a cbatler ané Llle cyl-
Téer bek. Tbe yalye 8leT ba$ a §rooye
1o bolé Llle yalye $pnn§.

Tbe yalye $pnn88 (4) bolé Llle yalye
a! k$ $aééle lwbl ané 8erye HO bolé WU
ck>8eé. The yalye Toye§ T 8wée bulll.

Tbhe 8w(le bueb (3) prctéex Lle cor-
rec! yalye si1 al Hb $aééle. The §wée
bu$be$ are Tomnleé a! Lle cyHnéer Heaé
or a! We cyHnéer block by pre$s.

Tbe cat3baA (1) coniiol$ Lle \york
ol 1be blake ané exban$l yalye§. Tbe
caTkHall cotpn$e$ 1be érive S§ear,
8let, cat$, xuppon Journal5 ané Llle
ényT§ PahoMol Le ol putp.

Tbe nutber ol cat§ (15) 1% eanal 'o
LWe nutber ol yaKex ané !belr po$LLion
B5Txeé correbponélné 1o F'tn§ oréer. The
yalye§ are aclllareé by caTt8.

Tbe (appe( (9) $erye$ lo pa58 Llle
axlal lorce 'roT LWe caTt ol catkball
1o LLle yalye 8*eT1 or HO Llle roé (rocker
arT).

HyNranHc (appe( — one ol LLe pall8
Lal aclllale$ rbe iniake ané exbawmx!



ClWérayHk 1ur(kkb bo21rs1 yas”éa yens/l
aylotoblUarwng éyuwiarefanéa kTM3b ya
cblaansb klapanlanTt barakauanlinsb
éelallaruia Klrecll OUrayMk Trilld cb klapan
3leuew ncbléa Twblcba yoK1KOroT1810
bMan uuw 13b312 KonlaklTt ay*oTank
1a°T T layé1 KOapan ncbléa 188xuHk MNrabl
bo'Ksbuua rarunya! bo‘lraycll.

8b(an8a (8) LUMkkbé&an kororwslo8a
kncH mxamsb mcHun Xi12tal; sa1bcll

korotblo (5) (obkasb) 1kk1 yelkaH
ncba8 bo'Tb, LUiikrcb baraka* yo‘naH-
3bl T klapannT§ ocblU3b yo‘nab8bl8a
o‘r8arunsb mncbun Xrral fMaéb

TausTtéasH yall ynrKrasx T[lrsakH
yallan, baraka! uralllycbl éelallaréan
ibora! boYaéb Y utTanT§ 3besrernyab,
e8Muycban ranarH yoki1 M3bH rastaH
Lrlan bor.

Tas8lwla8b yalTT8 barakall (2.6-
rasT) Iraak yal8a o‘rnanl8an yelakchbl
3be3”ernya (11) bllan lMasb”an yelakla-
rwycbl 3beslernya (10) owall atal8a
o3blrfMaés ¥ 3besl:ernyalar sboysulL
KaTayHn3b Tafasgaé®a dxya l3bll Allb
Bblangan.

Knrllsb klapaw kTM3b {aklMéa ocblu,
cblaan3b klapat cblfan3b lakméa ocbls
bo‘H3bl kerak. OTM 3bunéay Trnbu
la'ttlayél.

Klapanlarnt§ ocbls bolall Mr3akm
yalwn§ yanT aylatsbua T103. HOapan-
larnt8 ocblg bolalw MMr3akH yalnT§
burllisb burcbasgt bllan boéalat3bl 8ar
las8ltlasb laram (bapgrattam éeyHacll
(2.7-ra8T).
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yalyes ol LLe en§te3 ol Toéern yebl-
cle8. HyéravHc lappel aulOtaHcally pro-
Yige3 Lle 8aple3s coTacr bel:\yeen Llle
yalye ané LWle caTt or rocker art. 1n
IH18 case LLle yalye clearance 18 no! nec-
eszary.

Tbe roin (8) 3eryes 1o pas3 Llle Norce
'roT LWWe Tpper ro Le rocker arT.

Tbe rocker arTt (5) leyer \ybb 1m0
art3 Man3tb3 Lle lappel ToyeTelll:
ébecHon 110 openT§ ToyeTell: ol LLe
yalye.

The iiTe ol 1be cat$ball coTpn3es
LLle pain3, wblcb pa33 Lle acuon IroT
cranksball. Tbe énye 18 proYicd! by Lle
belp ol éears3, fAexlble cbaT ané loolleé
bel/.

Tbe catsball 18 ényen (M§. 2.6)
by 8ear3 (10 ané 11). 1n oréer 1o ée-
crease a §ear nolse Llle 8ear3 baye 8raée
leelll

The Trake yalye 18 openeé a! Tlake
3/oke ané Llle exbauns! yalye 18 openeé
al exbams* 3rroke. TblI3 18 prcTéeé by
Llle yalye con!rol TecbaT3rT.

Tbe openeé posllon ol Lle yalye
corresponés KO one bab ol a cranksbaii
reyolmHon.

Expre88lon ol Llle openeé posblons
or Lle yalyes by LUrniMg an8le ol Llle
cranksball 18 caveé yalye UTTN Magrat

(Puy. 2.7).



Barayariua ocHLLEb

KIMBH 8
M8anlasbl - [ «X

Cbla"btl'LL,
& /,, kecblk!8bl

Knviblury, YOHN CbHigbing

MarlMasbl

2.7-ra8w. Oar tassiT 1asH Mezast T 8§
éi1a8raTTas:.

SWnérlarw yonuycbl yans: raryaé
bMan ko‘proa lo‘kHn3H ucHwun kTM$H
Klapaw [M8anlab ocbllacH (a). 3LUnérw
10‘1éTt8H poreHent 80‘n8H ya KkLU3b
Anynnéas: polok Teraon bosirwla’8téa
baJanlacll. Tak! yakuwéa kTN3b klapart
KecHMib yopMaé: (P). KarlUL Anynnéa
0A1tnlné inersiyas: bl3obwa 8LLNér8a
yans: raryaé ko'proa kHaéb JSeTak,
KTi3H JarayoTnT§ éayortyHs: a + 180°
+ P 8a 1len8 boYaéb 5L NErT yans: raryaé
bMan MNoYérsH yax3sHIManaék

Cblsan3H klapaT Haw [M8anlab
ocblacH (y). 13H lakn LU8allaT8bl8a saéar
bosiT osiiéas: 8arlar slLinéréan la8bgan8a

KecbIkiibl

M8ure 2.7. Yalye N7178§
<Wa8rar.

1n oréer 1o prctée Lle be3l aérws-
g0l ol We cyHnéers wWH nely cHar8e
Llle T*ake yalye 18 openeé \ykH aéyance
(a). THe aéniisston s clone by sucuon ol
Llle pis:on ané unéer Lle aciion ol Ter-
na! pre88ure ol Jloly T Lle Tlake éucl.
Al Lle ené ol 8lroke Llle Tlake yalye 18
clo8ec! \ykH éelay (p). THe new cbar8e
lake8 T becamse ol LLe Ao\y Terna 1 Lle
Tlake éucl. 50, éurarion ol Le sucHon
proce88 18 eanal 1lo a + 180° + p. THe
aérwsston ol e cyHnéers \yHH nely
cHar8e 18 Tproyee.

THe exHaus! yalye 18 openeé \ykH aé-
yance loo (y). Belore LlUe pision Ha8
reacHeé Llle B3C a! Lle polyer 3lroke



cblgara bosblanaés Por8Hennw§ 18H1alll
8an 8a21arT cbldawHwa rwwTtal kucb
Barllanaéb CblaaraH klapanTtT§ KecbIMb
(5) yoplLebl yowBH kaTerasit 8arlaréan
yaxxbl (orakBH ucbun kerak. CblyansH
JarayonTT§ éayorwyHs1 y +180° + 5 8a
1len8 bo‘Hb, 3LLUNérT 18blalli8an 8arlar-
éan 102alawsblw yaxsH/ayéb

KTMLW ya cblsawH klapanlannt§
ayT blr yasaléa ocbla Holaléa bo'Hsbl
(a+5) klapanlartn8 barayan8a ocblHk
burcHas1 éeylaéb

Llle exHaw! §a8e8 be§ln HO lake oul ol
e cyMnéer by preksure. The lorce ex-
peTe 18 LW1MNital 1o pwb exHaw! 8as
ovl™ ol LLle cyHnéer by p18tOn. The clo§-
T8 ol e exHaw! yalye \yHH éelay (8)
18 nece88ary lor §00é cleanT§ Lle cow-
bn8lion cHatber I'rot exHaw! “a3es.
Owuraiion ol LLe exHavel™ proce88 18 esmnal
loy +180° + 5, k 1rproyes cleanT§ Lle
cyHnéer I'roT exHaunin 8axe8.

THe openeé posllon ol LLle T1ake ané
exHawl yalyeB al Llle Bawe nte (a+8)
18 calleé yalye lap.

Neroral ucHwn 8ayollar

8ell-conlrol auesiions

1 OTMnT8 yazilastt1a?

2. OTMnT8 qanéay lurlan ken§ lar-
Hal8an?

3. CTMTné ée(allan.

4. OTMnT§ 1eHlaeH priwpT! LBHMWN-
1Tn8?

5. KnrllBH ya cblgan3sH klapanlant§
o‘raro fanéay [awy bor?

6. 80HC ya 90OHC 8a 120Hbenn”?

7. Oar 1an8171a8b Maralant wBHunnnné.
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1. \YHalis e M'mnchon o' YCM?

2. \Yballype8 o YCM are méeBpreaé?
3. OeTB O'YCM.

4. Oescnbe Lle operalon pnnclple ol
YCM?

5. \YHalis LLle éliierence beclueen Tlake
ané exHaus! yalye8?

6. Oe3cnbe 80HC ané OOHC?

7. Oescnibe Lle yalye M TT§ é1a8rar.



Yox bk owan bHT 1o o yH$an namsil kabLLr.

Haillan

2.7. 80Y1T18H TWM1

27. COOWIYC 8Y8TEM

Oywalelnin§ 80YMN18b MMR21ITIL wMiM§
baroral: rey rTT bo8bsan8HSa xwna! a/1aéb
3oyxMsb 1121rnlun§ bayoH ya 8uymaHkH
Lrlan bor.

Suyuallk bllan soYilsb NrHwwné
gxelasl 2.8-ra8rnéa kelllnl18an.

3l néinar blok®aslt 8uymsalk 84loAd
8blan§ ya palrubkalar (8, 15) owaH ra-
cHalor blMan nlan8an. KacHalor (2) orlMéa
yenllyalOr (6) ya 8uymaHk nasosi (14)
Joyla8H8an. N8gos sbkYi (7) la8wa owaH
WreakW yal sbk1Yan yurkiia olacH. T121IT1
raéalorwng sopsosl bo'é21 orsall
FO1ét1laéb 5uy raéialor ya blokéasi
o'rraklar (1, 16) owaH 10‘kacH.

I 18 LLe pudose ol e coolT§ 8ys-

leT 1o conlrol Lle Tetperalllre re§lTte
ol LLe en8§Te. Tbe w ané Hawé coollng
8y8leT8 are n8eé.

Tbe 8cbeTte ol LLe HAweé cooln§ 8y8-
TeT 18 8bolyn 1 Puw.2.8.

Tbe waler]ackelT Le cylnéerblock
18 connecleé To Le racHatOr LLUron8b cbe
bo8e ané pipe8 (8, 15). Tbe Man (6) ané
\yaler putp (14) are arran8eé beblné
LLle raélalor. Tbhe putp pulley (7) 1
ényen by LLe crank8ba/l Yia Lle beb. The
8y8ler 18 MMMeé T LUronsb Lle neck ol
raélalor Lal ba8 a cap. Tbe \yaler 1s &1s-
cbar8eé IroT Lle 8y8let by lamcel8 (1,
16) al Llle raélalor ané cyHnéer block.

67 89 10 11 12 13
-TAT-]°T
\1-]'I1_.‘I.H—J1 1

\ )

32 1 15 14

2.8-ra8T1. 3uymallkH soYllkb Mirttn§
gxeTasi.

PAure 2.8. 5cbete ol LLe Haweé cool-
T8 8\sleT.



1, 16—)o‘traklar; 2—racHalOr; 3—
Jalyn2l; 5—racHalOr poppo84; 6—
yenllyalOr; 8 ya 15—blHasbnwYchbl

palrubkalar; 10—(erwo3Tr; 11—8LLnér
arroii; 12—8wy x}8lrnloycbl guywr; 14—
3nynyHK na$osL.

BuyngHkT kat bwu§‘lanln8b ya
flaynasb baroravw o$blwb TauxacHéa
goYileH 11211111 yopgop bllan yopllaéb
T121tcla81 bo$lt allnoslera bosirrn8a
T8balan Kana yokiklcblk bo'Habwa garab
Tax3u3 bu§‘-bayo klapat (5) 8blarwy (4)
orgab bacbokka bu§8‘t cblparaéi yok:
M1t8a 8uynabkT kneYraéb
(14)
goYLh8an 8nynaHkKT lag8nnloycbl guywr
(12) yoréarTtéa §‘lol8a bir 1ekiséa
bayéaycH. O'TlolMéa lekl13 LlgsiT 1an8an
8uyunalnk pi1218an 8lLUérlar barorauiu
paSayllracll ya blHa3blnaycbl palrubka (8)
orgaH raélalor8a oYaéb K.aélaloréan

Snynallk nasosi raélaloréa

oYaéwan 8uymagHK rTgéonTt lertoslal
(10) aMoTalik LUrréa bosbparaéu
Kalalor (2) 1$$i5Mk air asbnr8ich
yaz2ila$ir balaraéb 50ylM8b 1121rT7éas:
baroralT alto$lera8a Cargalaéb Kaélatoréa
3nynaHk opgaéwan naycbalar ikkka ba-
cbokT wnlaycH. 1881alk barorall 3Hwu
naycbalar orgaH alto$lera8a rarsarllacl.
lalymn (3) soYug ob-bayo 8barok>éa
racllalorclan oYayo”an bayo oglnn rra-
gonT Kataylllaél. Oywalel baroralrT§
o3blacba LW$blb kelta8H81Tla'tTlayél.
3nynuHK nanow (14) 1w Téasi BUymMA-
MKT Mnit 312 aylanlaél. 5oylW8b Ma21irT-

1, 16—Tancel$; 2—raélalor; 3—bl Té;
5—cap ol racHatOr; 6—Tan; 8 ané 15—
conneclng plpe5; 10—LlWerTos3lld; 11—
\yalenackel:; 12—\yaler &:1&nbullng éucr;
14—\yaler puTp.

1n oréer W preyen! Lle iTensiYe ya-
ponz21M§ané KO Tcrease Lle bolling leT-
peralllre ol" LLe \yaler Llle cooHn8 8y8(et
18 c10%eé by a cap. Oepenét” on LLle pre§-
xure T Lle $y8ler, Lle 8leaT 18 E1is-
cbar8eé O expanston lank or Lle bawé
18 enrereé o LLe 8y8let I'roT expan3ston
lankllrow>b Lle plpe (4) ané pre88ure
an yake (5).

Tbhe waler putp (14) leeé8 ennally
Llle waler cooleé T Lle raélalor lo Lle
\yaler ]Jackec by rbe belp ol éisTbunng
éncl” (12). The epually éisinbu*eé \yaler
T Lle Jackel éecrea8e8 Llle letperallire
ol LLle beareé cybnéer8 ané #o\y8 1o Llle
raélalor Yarbe conneciné plpe (8).Tbe
AvanMy ol e Awé Ll HAo\y8 Lronsb
LLle raélal:or 18 alllotallcally colllroHeé
by Lle Llerto8lal (10).

KalllatOr (2) 18 a bea! cban8er Tbal;
81sinblles Lle beal ol" 1be coobn§ 8y8-
let KO a”to3pbere. Plpe8, 1lbroms§b
y"blcb Tlo\Y8 Lle Mawé, connec! llyo
lank8 ol raélator. Tbe bealletperalure
18 €18Tnbuceé KO aTTo3pbere LUrou8b
LLleBe plpes8.

B/nin (3) bTus lbe Avanty ol an
alr Wal Mo\y8 Lrousb Lle raélatOr wben
LLle \yealller 18 colé. Il preyenl8 oyer re-
éuncing ol Le en8Te leTperalllre.

)Yaler puTp (14) cncmlale8 Lle wa-
Ter 11 Lle 8y8let con8l;anny. Tbe cen-
Infv8al puTp8 are Wiéespreaé 1 Lle
cooHn§ 8y8ler.



6a Tarkaréan socbTa nasoslar kens§
fAo“1larlack.

Yenllalor (6) racHaTon3an oYayol8an
bayo rrnsaéont ya {erL}*nun o blnxb ncHun
X12T1al; sllac!l.

TerTo$ll (10) 8uymsHk baroram
la’51ncla racHaTorw wlay(M8an yokl
afgaTaéwan klapan. buyumaHk barora!
paslli8icia éYi8atel §‘MolMca aylanacH.
HaroTta! T1e ‘yoréan ko‘lanl8ancla
Tertosll 8uymaHkw racHakOr orsall
0‘118b KanaHw ocbacll.

Pan (6) Tcreases Lle awanlly anc!
3peec! ol an alr LWal sioyss LUron8H Llle
racHaTor.

TkerToxLL (10) 18 LLle yalye Ll con-
necl8 or cHeconnecre Llle racHaTor uniter
LLle Tiinence ol MAwcl Tetperalllre. The
Hsuk! 18 clremlalecl T Lle \yaler Jacke!
\yblle Llle \yaler CeTtperalllre 18 1o\y. Al-
ler LLe reTperawre bas becoTe bl§ber,
LLle LerTo3ll open3 ané pa88e8 LLle Isa-
wic! 1o We racHaTor.

blarora! ucbun 8aYollar

8ell-conlrol Aue8iion8

1 SoylUsb 1121LLknT§ yazilasL 117a?

2. 50yk1811 M21ITHMUMg sianclay Lrlan ken§
larsal8an?

3. 3oyoAsW n21lllrtng éetMan.

4. boyllkb $nynalu T8 LUrlan.

5. Bu§‘-HaYO klapanlannuw, yarWas! T1a?

1 \Wbal 1s LLle Munclon ol coolT§ 8y8-
let?

2. \Yballype8 ol'cooHn§ xyxTerT are whe-
8preacl?

3. Oelall8 o coolT§ 8y8lerT.

4. Type8 ol cooHn§ Msuwick.

5. \bal 1s LWe uncAon ol pre88ure-alr
yalye?

2.8. MOYbASH TWWM1

2.8. 1XBK1CAT114C. 8Y8TEM

Moyla8b 11211111 1811salannycbl ywura-
lar8a rmoyw yeTKarit bewb ncbun X2wai
allacH. Mas3sac! yuralarcla 18bfaia T 8}
kucbl T Kataylnxb. 5bu bllan bir&a, woy
yuraw awncllaréan KOalaycH, konxwya-
an blTtoyalaycH, 3oykacH.
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bubncadAné 8y8ler 8erye8 1o leec! Llle
oW 1o rnbbT8 8urlace8 ol éeTallx. The pur-
po3e 1810 reéuce a "'mcrnon orce bellyeen
8urlace§. AcMwonally, Lle ol clean8 Llle
8urlace I'roT abrasiYe parlicle$, prolecl8
I'roT corrogion ané cool8 clelalB.



Moy 1%$lwalanuycbl ynralar8a bosit
03Héa, 8acbrain$b ya of1218b wulanéa
yelllarllaék

3Lnér icbl8a woy 8acbralndb wuHéa
yelllarMaéb Porsben bllan bo§‘Hu éel:allar
ToylanacH.

Oyu>aieiéas: Llxakll yal, 8ar 1aa”T-
1a8b yaH, korort8lo o'slan bo‘yTlan
bo51T 0sléa Toylanaél.

Moylan8an yuraéan cblsayol8an oy
Kanelua LLBHaci.

1$bsalanuycbl ynralaréa Toy $haiyéi.
Moy nasoB! kaneréast ToyT Sh$Tan
Toy racHal.on oruaH bayéayél, 1oy
goYilllac/l. MoylaSH 112:1TTT§ sxeTast
2.9-raxTéa Ko'rkamkan.

14

10

2.9-ra8T1. Moyla8b M21TTT§ sxeTasi:

l—tayT Il 3—Toy raélaton; 6—
8elkall Toy vabul AM81cb; 7—TOY MaxoxK
10—£a8‘al Ilr; 12—a8os1y TOy Ta8is-
lraH; 16—Ttoy aarblT 0Tcba8icb
(8bcbup).
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The ol 18 pa88eé 10 rmbbT§ 8urlaced
by pre88ure, by 8pla8b ané S8rayity.

The 011 18 eé by 8pla8b 1o Tner 8ur-
lace ol Lle cyHnéer. Oelall8 connecleé
FO Le P:gkd1 are lubncareé.

.lonTak ol 1He cranksbaii, caTBbaii
ané axi1s ol LLe rocker arT ol LLe en8Te
are lmbncaleé vnéer Lle pre88ure.

Tbe ofl I'roT 1lmbncaleé 8urlace8 §el8
LLle of1 pan.

The oll 18 bealeé on Lle rubbIng 8ur-
[ace8 ol éelal8. OH puTp palldally Neeék
LLle ol ata88eé 1 Lle oll pan LWron8b
LLle o cooler ané ofll 18 cooleé. Puwure
2.9 8b0\Y8 LUe 8cbete ol Le 1ubncalt§
8\'81er.

15

P~ure 2.9. 3cbeTe ol Lle 1ubncallng
8y81ler.
1—ne INler; 3—ol1 cooler; 6—8néeé
ol recelyer; 7—oW putp; 10—parliole
Mler; 12—t aT ol 1Te; 16—Tea8unng
probe.



Tarblya nck nanawa ekWyo/ eacll: Lk oé”™a, NT8a, Taskgua.

Moy kaier-poéclot8a (o8Ho§‘ora-
g18a) wWwoy Auyi8H palrmboki (17) orsaH
AunykacH. Karler poclclorcla8l woy 3allll
oYcba8icb 3bcbup (16) yorclartcla
narorat sllnacll. 13blaM18an Toyw MO'KBb
HatTt (18) ocblb aTtal8a o3blrlacH.

Moy nasosi (7) Toy siabul aM8wob (6)
orsiaH Toyw 30'racH ya bo3Hn o3néa éa§‘al
Mkr8a (10) bayéaycll. Moy bo31TTT§
Te'yvonéan o3blb keitaslls1 ncbun
reémukston klapan (8) o'rtall §an.

Oa8‘al MNMkréan T0y blok-kallerclag§l
bosb Ta813lral kamalwa (12) ywmborlacH.
Oa§‘al Mkrrnxne (10) cblarclar bllan
nalllsM bolall ucbwun [Mkr8a papallel
oYkarnycbl klapat (9) o‘rall8an.

Moyla3sH ebllyo.Hclan osbldacHa Toy
TayT [lkr (1) orsal poéclon8a sayTacH.

Moy bo3k Toy Ta8l18lralclan (12)
blok-karlercla81 kanalcbalar orsaH INr3akH
yalTtn§ o‘rak bo‘ytlar8a (13), TassMa3sb
yabnT§ pocl$lnptklan8a (14) ya Koro-
rr3lolar o'dwa (15) ymborlacH.

Kororwslo lanaslcla8l kanallan kel8an
Toy 3blan8aya klapan ucblanw toylaycl.
TirsakH yal kanaH orsaH Toy bosir o3llcla
3ballln bo‘y T 71 ya 3ballln 8leuetclaél
kanal orsall porsben barto8‘T 1Toyk3b
ncbun ywuborllacH.

Ba‘21 <yuplellarcla sbawnnt§ pasll
Kalla8lcla Tesblkcba 13blan8an bo‘Hb, u
3bawn bo‘ynlcla8l racMal kanal 1e3bis
bMan wn3Tra-u3l: keléatrcla Ttoy s3LUnér
éeyorTTé yuraswa b 031 o3llck 3acbralacH.
Taaskrlasb ya Ll3akH yal poésblpTk-
lanclan osik> LLI8Hayol8an Toy Harakalla-
nuycbl A1$rlar blMan 3ackralllac/l ya Tayiia
FOTcbl ko‘nwsblcla sllnclrlar éeyon,
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Araalll

The oll 18 pourec! TMTO Le oll pan
LLronsH Lle ol pipe (17). Tbe leyel ol
Le ofT w Lle ofl pan 18 cotrollec! by
Teasunru, probe (16). “a3Te oll 18 ckaTtec!
LLiron8b Llle bole cb3ec! by ckaTt plug
(18).

Tbe ol putp (7) 8uck8 Lle ofll
LLiron8b Llle ofl recelyer (6) ancl blo\Y8
I' TO LWe parlcle Mker (10) wnéer pres-
8ure. A pres8ure-reciuct8 yalye (8) 18T -
8lallecl O preyen! an excessiYe Tcrease
ol LLle of1 pre88ure T Llle 3y3Ter.

bubncat Toye3 I'roT Le paTtcle -
lerOLle TaT oflMne (12) T Lle crank-
case block. Tbe bypa88 yalye (9) 18 aclu-
alec! ainer Lle parfcle Mker (10) ba8 be-
coTe cWhiy.

The excessiYe o1 T Lle TaT ofl Hne
pa88e8 LUron8H IMne Mker (1) ancl 18 back
IO LWe ol pan.

bubncart 18 Translerrec! ['foT e Ta T
ofl Hne (12) TO taT1 )ournals (13) ol
The cranksbak, O beann83 (14) ol Lle
cat3bak anc! IO Le axis (15) ol Lle
rocker art8 LWrou8b cbannel8 1 Lle
crankcase.

Tbe ofl receiYec! I'rot Lle cbannel on
Llle boéy ol rocker arT 8Sreaxe8 Llle pusb
roc! ancl e Mp3 ol Le yalye3.The oll 18
lecl mnirer pressure Lron&b Llle cbannel
ol e crank3bak O 8rease Llle crankpin
arc! Lrov8b Lle cbannelin e connec!-
8 roc! TO §rease Lle p13rOn pln.

3o0Te connec/lné roi3 baye a Hole on
Llle bw, ené ancl lmbncanl 3prays O Lle
winner 3urlace ol Le cyHncler in case ol
cotcblence ol LWe bole \ykb Llle raélal
cbannel ol LWe crankpTt. Onppln§ ofl
lroT Lle beann§3s ol e crank3bak arc!



laa81tlasH yall tusll cbalan, LUMkoblar,
porsHen balsalan ya WMokaro Awmrmart
Toylayéb

Ti21T€ast ToyTn§ barorall 95°C clan
o$HTasM8T Toy racllalorl (3)
la’ttlay<H. Moy racHatOn Jo‘trak (5)
yoréarTtéa 1sH8a LLUSbIinla(Wya Toy raéla-
FOr owall 3oyHLLb kafler poééonua oalb
rnsbaép 5anla8lcK klapan (4) 112:Té€aB:
Toy bo31TTT8 Te ‘yonéan kartayll
KeltaSL81w 12’1 T 1ayé1.

Bo3b Ta8l3lraléa (12) o‘ranl8an
gal:cblk (11) orsall Toylasb MrrTTTeE
13blasbl narora! alllnaéb

Moy nasom Yyazilass — Toylasb
(wTtbla Toy T barakal8a kelllnb, kerakll
bosiT HoalM elM3b. Moylasb L|/iiTéa obki
ya (asba! MMasM8an 3be3retyaH ya rolOrM1
Toy naso3lan a0 ‘1lanfacl

Moy /Hxn yazilast — Toy T cl\'léalel
A18tlannlng eyll3bl oalllaléa HosmM
bo‘l8an samlsa rarracHalaréan, anruT ya
Hokaro awnélMaréan MO2alasH.

KarXerT uMaTolMawH por3ben Halsa-
lan blMan 8LUnclr oraH&*18a81 LLisl3H1aréan
Karler8a oYaéuian ,kaier“ 8a2lant
cHedasllT3H mcHun x1rtal Allacll

cat3Hai 15 3prayeé \yHH Lle Help ol
ToY 18 pali3 ané 1mbncales Lle Tner
3urlace ol LWe cylnéer, caTt3 ol'le caT-
3Hald, Lle lappels, Lle p1stOn nn§s elc.
T érops lorrT.

1ncreasT8 ol LLe oMl Metperalllre 7 Lle
3ysleT nol Tore Lan 95°C 18 prcméeé by
ol cookr (3). O cooler 18 aclllareé \ykH
LLle belp ol LLke crane (5) ané cHLLeé ol
Mo\Y8 back to LLle ol pan. 5alely yalye (4)
preyenl3 Lle reéucllon ol Lle pre3sure T
LLle 3y3let lolyer Llan Lle norr.

Operafon ol e 1ubncaiing 3y3leT 18
colllrolMeé by a 3ensor (11) Tounleé T
e TaT ofl Hre (12).

THe o puTp 3erye3 1o eeé Llle of1 T
Llle 3y3ler ané FO creale Llle necessary
pressure. THere are 8ear puTtp3 \yHH ex-
lermal ané Ttlernal te3H ané rofOr ofl
putp3 T Le lmnbncallng 3ysler.

Me oW MWer 3eryes HO clean Lle 1w
bncat 'roT abrasiYe parucles ol LLle \year
proéuc!, 8oo1 elc.

THe crankcase renXHaxton 3eryes HO
183ve Llle crankcase 8ases, appeann§ be-
camse ol 3eepa™e ol Lle burneé 8asze8
LLron8H Lle clearance belyeen Lle 3ur-
lace ol LLe cyMnéer ané plslon nn§s.

Nerora! mcHun 3ayollar

5ellr-conlrol awuesrtons

1 MoylasH nrtinwneé yazilass 1ta?

2. MoylasH 1w rTtTné a”néay LLUn ken§
laraaléan?

3. Moflasb 1t 1ning§ éelallan.

4. Moy naszo31riri§ Lrlan.

5. OY18alel éelallan sanéay Toylanaél?

1 \\LLlal18 LLle M'vncMon oMwubncallné 3ys-
let?

2. Lra! lypes ol 1ubncallng 8y3leT are
\Yide3preaé?

3. SelUrs oMwubncallng 3y3”er.

4. Types ol LLe ol putps.

5. Holy éelalls ol e en8Te are 1lubn-
caleé?



2.9. KAKBYbKATOKDbI

1WGATEBEAKMM, TA'M11\bA8H T17/1M1

2.9. EYEb 8Y8TEM OE CAKB1KETTOK E14CLUES

Mcl yonuy (M8aleltné la’ttla8b
11211k yonuychbl aralasluna layyorla8b, n 1
8lLnclrlaréa urawb ya 18blanl8an §a2lart
cblaawb wncbun Xeta* gllacll.

KarbyvralOrH <M8alellarcla yonuychbl
arala8Hrta karbywralOréa layyorlanacl.
KarbyvralOrH clyuiplellar 1a’trt1a8b [1-
TTT§ 8xeTasl 2.10- raxTiia kellln™an.

12 1 10 9

2710-ra8T. KarbymratOrH cM8arel
1la’tinlabb 1:WITTT8 sxeTasl.

------ » yow18Y; >--—--- » bayo; 1sblalll§an
8arlar » ----- >
1—bayo kn; 2—karbyuralOr; 6—

yonHéY na8081;, 10—8boysw 80 ‘nc!k8iobl;
12—yow18Y baki.

Yonlg8Y rablras: bakita (12) 8aslanack
Bakéan yonM~4YTt nasos (6) 8o‘racll
YonHéY *arklblcla 8uy yoki boxbsa anysa
bo*183, Mn(krélcbcla (7) MOraknacH. blasos
yoT118‘lT KarbyuralOr8a (2) bayclaycH.
Karbyural’ Or — arala8blli§kb To81aTta81.
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Thbe Tkl 8y8let ol Tletal coTbuw-
Mon en8Te8 8erye8 O proéuce Llle Hael-
ak rwxlUre, lMeeii Kk IO cyltcler8 anc! MO
exkan8l butec! 8a8e8.

Thbe Llel-alr Tbaure 18 proclucecl T
carburelOr 7 LLe en8Te8 ol LL18 lype.

Tbhe 3cbeTe ol Lle lvel 8y8IOr ol
carburel'Or en8T1e 18 8o0\yn T 8. 2.10.

6 7

P18ure 2/10. The BcbeTe ol Lle el
8y8let ol carburenor engre.
» Prel;, >--—--- » akK;
exban8l Sa%e$.

1
leecl putp, 10—Eartper, 12—kl lank.

The Lkl tar8Tt 18 80wecl T Lle Mkl
lank (12). Tbe putp (6) ckaly8 Lle el
Irot Lle lank. Tbhe \yaler or cn 7 Lle
el coTpoxkron 18 cleanec! by 3ecllTeT
Mker (7). Tbe putp Tleeck LLle MvellO Le
carburelOr (2). Carburenor 18 a TTXTS§
cleyke.

—akK [ker, 2—carburenor, 6—Ivel-



Porsben 8o0‘n8H 1laklnéa 3L néréa
yakuurn boslM alaéb Hayo 8LUnérSa
8o‘nH8bléa AHréan (1) loralatb oYaék
Hayo ya yonH8Y karbyuralOréa (2) ara-
1abbacll, yow18Y araasb Ta s rayyoHanaéb
KnrlsH snyun (3) yonn~Y aralagHrag1LL
g1Hnciriar8a yo ‘nallracH.

SWnérlaréa yonuycbl arala8HrTa
yonétHb TexaTk ener§lya oHnaéH
YoTteH mnarya8lcla Hosll bo‘l18an 8arlar
cblaansH anyunn (4) bo‘ylab 8Hoyaw
8o ‘nclr8icbl (10) oruaH alTto8lera8a
cblaanb ymubonlaél.

Yonunycbl arala8HrTat layyorla8H
]JarayoTT 0€&ly karbyuralOr rrwoHéa
Ko'nb cblaarm2 (2.11-ra8T).

2.11-ra8t. Oclély karbyurabOorru»
gxeTasl.

1—&ro88el rasionkasi; 2—arabl3blT3H
KaTterasi, 3—purka8toH; 4—&Hlvror; 5—
Hayo yo ‘T, 6—akler; 7—1e8blk; 8—enrT
Keluycbl kanal; 9—i8nasHnon kKlapan;
10—snalsoylcH; 1l1—aak}o YicHH kaTera;
12—&8ro88el 2ask>nKasiT 0 ‘AX.

0 a1oY1cHH kateraéa (11) benrrt
galll1T e *yorlan8an. 5alll T e *yoréa bo‘H8bl
ncHun kanal (8) mucbl aalaoyrcHTn§ (10)
®nasiton Klapaw (9) bllan yopMaéb
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THe pision creale8 yacumnt al LLle 8uc-
Won 8lroke. Tbe aH 18 cleaneé T Lle aH
OWer (1) belore éralyt8 KO Lle cyHn-
per. Tbe Tel 18 nitxeé mL axr T Lle
carburelor (2) anc! I'mel-aH rrxlre ba8
been proéuceé. Tbe 1lake Tanblé éb
recl8 Llle lvel-aH rrxlre 1o Lle cyHn-
éer.

Tbe TluellaH rTtxWre burn8 1 Lle
cyHnéer ané TecHartcal ener8y is pro-
énceé. Exbamns! 8aBe8 lNorteé aer bur-
1§ are pu$Heé MOLLe alto8pHere LronsH
exHan$l Tanblé (4) ané éaTper.

THe proéuct8 proce88 ol Lle luel-
aH tbiinre 18 éeBcnbeé T exatple ol
8lrnple carburefor (Pw,. 2.11).

P~re 2.11. THe 3cbeTe ol $1tple
carbureuor.

1—
no22le; 4—=&lllwer; 5—aH Ttlake plpe;
6—el; 7—Hole; 8—Iwel cHannel, 9—
3Haur-o[l neeéle; 10—/loal:;; 11—[loal
cHatber; 12—llirollle axle.

THe Twel leyel 1 LWe Jloal cHartber
(11) 18 raleé. THe Tlwel cHannel (8) 18
clo8eé by Llle 3HLL-OIT neeéle (9) ol Lle
[Joar (10) ro prcTtée Lle Muelleyel norr.

Wrollle; 2—nwuxTte cHatber; 3—



KrelILLE 3abr ganoalll xTublya! Ta\)vii toba, 1 blbliian albaHa

ono eIMb c/upc

Jlbn Maar lNorobly

Benrt 8albl T1e ‘yorclan paxaya bo3b-
la8ancla |§nasiTon klapan benrt LU8bISb
yo'Hw ocHack.

Karbyuralornt§8 bayo yo‘ll (5)
cliiror (4) bMan lorayl:t18an. 01rTwn20r
oYayol8an bayo 1e2H&T oxblracll ya lor
A18tcla boxllm paxayacH.

Kateralla (11) altoxlera bo3Tnii
Texblk (7) la’ttlayll. Bo8ltlar larsi
blsobwa benz2in purka8icb (3) kanaH
orsial 8o‘r/lacH. Jikler (6) o ‘layol8an ben-
21lrTa”onT Te'yoinayll PurkaSiobclan
0slb cblsayolllan benrTt kalia TerHk bllan
barakallanayol8an bayo rarbaslan Tayc'a
lotcbllar8a parcbalanack ya bayo bllan
arala8bacH.

bLinérea ynbonlacH8an yonuychl
arala$bra rwa<3on LLo88el 2a8lonka8l (1)
bMan bo$bsanlacH. Oro88el 2a8lonkasl
baycloycbl 8ar peclaH bllan nlangan.

Oywalel xak, o'lacba, ymsion yuk-
lat$b ya boxbsa rewmtlarcla isblaycH.
Oyi8aie1 re|aT 18a 108 LUrH iarkiboas:
yonl8Y arala8bta51 kerak boYacH.

Ke )1tlar8a 108 raYisbcla yonlls1 ara-
1a8bTa81 layyorla$b mcbun karbyural Or
fAnylcla8l aurMrTalar8a e”a: 18H8a Mkbl Tb
AunrMTasi, 8ak 1$bla$b T1rT, boxb lora-
ychbl aurllTa, ekonoTayrer ya Terkllb
Masosi.

bH8a 1$HIr 13k ™M Ta$™ 80Yus
cM8aleln; 1:$boncbH oY oMxb re”tua T08
yonl18Y arala8Hta81layyorlaycH.

5alr nblaxk Aunii nrkak yalnT§ rrii-
Tal aylanl8b cbaslQasicla LLUr§‘nn isblasbl
ucbun arala$bra layyorlaycH.
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Whben Lle Mvel-leyel ka$ 6ecreaBeé dolyn
LLan reaukec! nort, Lle 8bw-ol T neeclle
open8 Lle el cbannel

01l Twer 4 narro\Y8 Llle ak TTake pipe
(5) ol carburenor. Tbe kpeec! ol LLle T-
énclfon ak \ylMl be Tcreasec! T ckitnzer
anc! Llle ak prexxure \ylMl be 6ecreaxeii T
nanyxeé place.

Thbe aTTokpbere preskure 71 Lecbar-
ber (11) s proylllec! by Llle bole (7). By
Tean8 ol pre88ure <>Kerence8, Lle lel
18 xuckein LLrou8b cbannel (3). Tbe Jel
(6) rale8 Llle leyel ol l'eecin§ el Tbe
leakT§ §a8oHne I'rot Le norrle s bro-
ken up TFO 8tall MNrop8 by aclion ol
bl§b-8peecl alrdoly ancl rtxell wWwkb ak.

Tbe auanlly ol Lle 8uckec! lvel-alr
rwxllre ini0 cyWniter 18 cotrofec! by
LLrolle (1). Tbroule 18 connecTec! 1o Llle
clnyer'8 peclal.

Tbe en8ine run8 a! an i(ke Tofe; par-
Malloacl; M11lcacl anc! olLler 8peecl ran”es.
THe Tvel-alr T1x!:ure \ykb c>XXeret con-
sisience 18 reaulrecl lor all en§ine 8peec!
ranges.

Tbe carbureunor ba8 Llle Mllolyln§ cle-
Yises 10 prepare Lle l'mel-ak rnixlUre lor
all en8ine 8peecl ran8e8: sTawilg MeYice;
1icle Tocle 8y8let; Tan Telenn§ cleYice;
econonuwer ané accekrallon puTp.

8blrHw; ie\lce Take8 1be luel-alr
Tixuwre 0 sian Lle cool en8ine.

blle niolie xysreT Take8 uel-alr rTx-



BoaH JioT.alo\cbl uur'nTa o'Macba
ynklat3ib cWaparotéa leJarnkor larklbH
yonuycbhl arala8bwa51rl layyorlayc/l.

EkonoTayrer 1o0‘layuyyal ollxH ncbun
boyTt18an arala8Hwa layyorla8118a Xi2tac
AlacL,

TerLLIblr nasom aylotébllnuw, kekkall
cHnarwk barakant la’TTK3b wucbun
arala8HrTat rerkor boyllb ben8HS8a
X12tal allacl.

Wre [or con8lan!
ol rHe engre.

Maw Telenn& iieyke wake8 Llle 8ay-
T8 [Imel-an rrxlre Tor rrclclle 8peeé
range.

EconoTker $cr\e$ Mo take enncHec!
Tbcllre Tor Mull loacl 8peeé ranS8e.

Accekraion pnTp Beryes 1o enncH
Le rrxlWre Awckly 1o prcmée Lle HwH-
8peeé ToyeTell ol {He yeblck.

rTrwTal 8peecl ran§e

N32ora! ncbun 8ayollar

5ell-conlrol awne81ton8

1. KarbywratOrll clywalella’rrnla$b 1121-
rTTng yazilasi?

2. T|21T 28 18blasblw 3xeTa yoréatMa
WwrsMTru,.

3. KarbyuratOrl éy18alel LW'niiblasb IM1-
TTT§ éeHalan.

4. KarbyuraloTt§ sanéay aunlrtalan
Tayuwé?

5. Yonnycbl araksbTat W&bulltb
benn§.

1. \YHaligllle 'mncMon ol LLle el 8y8let
ol" carburenor engrte?

2.0e3cnbe Lle operalion pnnclple ol Lle
8y8let by 8cHerte.

3. Oelalls ol LLe lNvel 8y81ert ol carbure*-
Or en§re.

4. \YHal cleylce8 éoe8 Lle carbureunor
baye?

5. Tell abowu! Lle Mnel-an rrxLUre.

2.10. CA20A 18HbAY01(® BY1ICATEbBMI"C TA’'MW bASBH TT7/1M1

2.10. PEKO CLUC1NT OE THE CA8 ENOINE

1cbkl yonuy éywaTelanéa siAl§an
yok1 8uyullinl8an labny 8ar yonllsa:
alrallclaitbhrl el Melan 321 1,5...1,8 MPa
bosirn8acHa siallacH. Bulan, propan 8arlan
gial8anéa 8nyusa bola(;éa oYacH.

3xsHéan 8a2 bllan isblaycl8an 8ar
ballonl aunlTtanTt8 pnn8lplal sxeTast
2.12-ra8tcla kelunliSan.
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Cotpre3seé ané Mauveleé nalllral 8a8
18uBecla$a Mvelt We tletal cotbuxmuon
erwres. Melllan 8a$ 18 coTpresseé wnul
pre88ure 1,5...1,8 MPa. Bulllan, propan 18
conyeneé 110 Hsauk! by pressill8.

Tbe 3cbeTe ol Lle 8a8 lank éeyioe
operaleé wkb Wsaneleé 8a8 18 8bolyn T
Pu. 2.12.



2.12-ra$t. Car baHonH sunlTtatn§g
pnn51plal $xeTa$:.

1—ballonlar; 3—naycbalar; 4, 9—
yenTLlUar; 5—lo‘Trak; 6—isk8icH; 7—
cMgaTelclan cblsaclwan §ar auyun; 10—kr;
11—kK: poé'onaH reéukTor; 13—yonuychbl
éar kTBb umymun; 14—cko88el; 17—«arbyu-
raTor-arala8HTk81ck; 18—S8ar [lorsunkass;
19—cM8alel 8ak reflnu Lar nayckast.

51aM8an 8ar poYa! ballonlarcla (1)
8asalanacH. Ballonlar bk-bT bllan o‘raro
nloycbl nayckalar (3) bMan TuTa8kTT18an.
Car ballonlarclan (1) 8arMa8k yenTLL (4),
18k81cH (6), Mkr (10) orsak reéukTor8a
(11) oYacH. KeHwkTor (11) 8a2nT§ bos:-
rw aTroxlera bosiTwacka pasayTkacH.

Yusaon bosknlMan pa$T bosiT§a oUkkcla
éar barorall Ke3kT TuskacH. 1sk8§icH (6)
8ar karorauw koYaracll. Oyl8aTelcla
isblalll8an cHk”nc/1 8a2lartn§ 1ssialls1
yow18Y 8arT 1sKkacH.

OywaTel 18klatay Tur8ancla rec!'mkTor
(11) 8ar Ta§isTralTt berkllb 5 ° ‘yacH.
18blayoT8an VywaTebla §ar Foreunka (18)
orsall karbyuraTor-arala8kTk8tok8a oYacH
ya bayo bllan arala8kacH. 5ak 18kla8k

P18ure 2.12. 3cbeTte ol THe 8a8 Tank
(1eYice.

1—Tank8; 3—p1ipes; 4, 9—yalye8; 5—I anceT,
6—HeaTer; 7—exkaw! pipe; 10— ker; 11-
TO 8lep reéucer; 13—rtTake pipe; 14—
TkroTle; 17—carbureTor-nkxer; 18—=8a8
norrle; 19—S8a8 pipe ol THe 1Me TOC!e.

Cotpre88e<! §a8 18 8Torec! T Tke 8Teel
Tank (1). Eack Tank 18 connecTell To oTker
by conneclng plpe8 (3).Ca8 pa88e8 I'roT
Tke Tank (1) To THe reiincer (11) 1kron8H
THe yalye (4), THe HeaTer (6) ané THe
Mker (10). THe reckacer (11) reluces Tke
pre88ure ol §a8 To aTTo3pHere.

in reclnct8 THe pre88ure F'rot bH
To 1o\y THe TernperaTure ol §a818 Mecreasec!
Awckly. THe HeaTer 6 wcrea8e8 Tke Tern-
peraTure ol §a8. Oa8 18 HeaTeH by HeaT ol
exHau3! §a8e8 /lomn§ I'rot THe en8Te.

\YHen THe en§Te 18 cuT O/ reckioer
(11) clo8e8 THe 8a3 plpe.\¥Yken THe en-
§Te 18 runnun§ 8a8 pa88e8 To THe carbu-
reTTor-rwxer Tkron8H THe norrk (18)
ang Llhixes \ykk an ak. AT Tke 1<lle T0<3e,



re)lriicla 8ar naycba (19) owaH éro88el
(14) o5l HA15L1&a kwlllaéb

Yungon bosirn tanoteln (21)
yoréarwéa ballonlaréaél 8a2 bosillh
naroral! alllnacl1. Pa3! bos:t wanoteln
(20) yoréarweéa e$a reénkloTT§ 18blasbl
narora! alllnaéb

Ballonlar Sar bllanp'trak (5) owall
lo'1éT11a€1.

5uynlnnl8an Saxlar §ar bolal8a Tax3Lw
1851k alta8bnr§obéa oYkarllaéb

LLle 8a8 enler8 110 Lle 8pace unéer Lle
LWrollle (14) Yiallle pipe (19).

Tke pre88ure ol 8a8 17 Lle LLNK8 18
collroHeé by buib-pre88ure tanoteler
(21). Keéucer 18 coTroHeé by lo\y-pre8-
8ure TanoTel:er (20).

Tank8 are Llleé up by 8a8 LUrou§b
LLle lance! (5).

blanefleé 8a8e8 are conyelleé Tro 8a8
T 8peclal beal cban§er.

Nerora(: ucbun 8ayollar

8ell-conlrol sane8lon8

1 Oaréa sblayéuian éywalel 7 't7la$h
u21lknté yarMas! wra?

2. TwTTNé 18blasbl T xxeTa yoréarweéa
(aTBbuTw,.

3. Ta’ttla8b nrnrttné éelallan.

4. 51aM8an ya $uymllinl8an Sa2larT w-
8bununng?

1 \Ybal 18 LLe Munciion ol leeé ckcuk ol
LLle 8a8 en§Te?

2. Oe3scnbe Lle operallon pnnclple ol
LLle 3y3l:eT by 3cberTe.

3. Oenall3 ol eeé circun 3y3”er.

4. Tell abounl coTpresseé ané bawuelleé
éases?

2.11. BEn/AMN YO01\1bC*11\1 K1K1T18H ObY1K1CA
PIKKASH TW M1

2.11. IMECT1C”™ 8Y8TEM OK THE CAB8OE~“E 17811)E THE
1IMAKE MAMPObI)

Yonllé‘dm kTM3b auymn8a purkasb
Mz21kéa yonHs 1 aralasbTa8l éYy18alel
Hnénéan lasbsanéa layyorlanaéb
wnéay M2lwlaréa, karbywralorblaréan
Ko'ra, yonM”Y aralasbtasl opwurtal
larklbH layorlanaél. $buwn§ ncbun ular
KarbyuralOrb M21tlart onéa f0lélrél.
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Tbe {vel-alr nnxLllre 18 Taée oulslée ol
LLle cylnéer ol Lle enwne T Lle nyecHon
3y3Tet ol LLe ~a3ollne T T!ake TanYblé.
Thbe ruel-alr rTxllre 18 Taée \ylll opll
TUT coTpomiion T 8ucb 3y3™er3 Llan
3y3”eT3 edwppeé \y|lLl acarburelllr.Tba! s
\yby Lle3e 3y8let3 owperlort a 1ol Tore
LLlan 3y3kOT3 eaw ppeé \ykb acarburetor.



2.13-ra871. KTi$H anyurwa yow1§4w
purkasb Jarayouu.
l1—por3ben; 2—S8arlart cblAaisb
Avyun; 3—o4Y ol 13b 8‘akaéi 3yecba
blMan; 4—kkLLU3b klapanlan; 5—iryekior;
6—kayo KKLU3K anyun.

1n]extOr (5) yow 184w beyoska KKT3b
klapanlan (4) yaaTH3a purkaycH. Yonlls 1
8kn yerlMa auyurfan (6) kelayo(8an bayo
bMan arak3back. Yonl8Y arala8kTa8l
layyorlanacH. KkLU3k klapanlan (4) ocbll-
8ancla layyorlan8an yoT18Y arala8krta8l
8llinclr8a kkack. 3LLnéréa bk'a, 1KKKa,
xaKolW, ucbTa kT H klapat bo‘l8bl
TUTKT.

YonH8Yw kkLU3K anyurwa purkasb
MTTTNLW 3xeTank Ko'mwsbl anyklagreka:
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Pwure 2.13. 1ryeclt8 proces3 ol (He
géasokne T TTake TankoM.
1—pasllin; 2—exbans! Tanrfold; 3—
wnllon coll wkb 3park plu§; 4—TTake
yalyes; 5—rt]eclor; 6—ak Tlake <lucl

Pnelis kyecTell near 1ke Tlake yalyes
(4) by 1be kyectOr (5). Tbe 'nelis nkxec!
\ykb ak inMo\Yin§ 'rot 1ke éucT (6). The
Mvel-ak TbAure 18 preparell. 1nlake yalye8
(4) open anc! LLlel-ak rTXwre eTer3 T
1be cylnller. One, 1\yo, eyen Tbree T-
lake yalye3 can be TounTec! T a cyHn-
Mer.

Tbe 3cHeTe ol an 1M)eciion 3y3TeT ol
8asolMne T 1be Tlake T 18 §1Yen be-
loly.



Har kT olTa$a Hayolllan LLIT, mwa o wablTab Veck blr

TallT

14 15

2.14-ra$T. Yowl§‘lpurkakH Ma’'rtla$b
lwntT8 8xeTasL:

1—yoT118°1 baly; 2—nasos; 3—Lr;, 4—
yoT18Y 1rubkalan; 5—bosit 8021a8tob
Klapat; 6— eleklron bo8Hsarny bloky,
7, 8—Hyekllr; 9—8aK re.)1T 8orla8b
yTun; 10—<1ro88l xolau (3aroblé!; 11—
<3roB8el 2as10nkKasl; 12—bayo 2a$ionkasi;
13—«k18lorog ya cblatc 8arlar xarora!
falcbl8l; 14, 15—3o0ylLsb snyiHs1 xaro-
ral clalcbil; 16—I1ok las8unla8lcll; 17—
8al'l rennk3a Hayo rwucbn Mapart; 18—
o4 (AcHtbiha xayo kanall; 19—
akkutnlyalor balareyasi; 20—«alll; 21—
blrmycbl Hayo xarora! carcbl§i
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Abn AMunllo Kwnirably

20

Pwure 2.14. 3cHeTe ol Lle lvel-
Lyecion CKCUK.
1—Twellank; 2—putp; 3—LLkr; 4—1el-
plpe8; 5—preseure acYwl:t§ yalye;, 6—
eleclrowc conlrol Toclule; 7, 8—iryec-
lor8; 9—«lle acYn&té 8crely; 10—LLrol-
1le sensor; 11—lllrollle 8alie; 12—alr
LWrollle; 13—oxy8en anc! exban8l: §a8e8
(eTperallre Bensor; 14, 15—co001T1§ WNsa-
ull letperallre 3ensor; 16—cwurren! é1s-
1nbul:or; 17—ail auanlly piscon lor an
ke Tocle; 18—akiticny éucl; 19—S8lor-
a8e ballery; 20—«key; 21—T1Ao\y ak"eT-

peralllre 3ensor.



Yowl181 bakéan (1) elexir nasost (2)
yoréankéa MNkr (3) orsaH yotl18Y 1T1b-
kaswa (4) bayéalaél. Trmubka (4) ymnson
bo3knk yoT18Y rablras: ya kyeklorlariu
(7) Tabkankasb wucbun Xi2tai aAMaéb
InjexLlorlar (7) 8oT 8lUnérlar sonwa len§
boYaéb

Markarly kyeklor (8) éywalelt oY
O1d b Mg1Mlcla 18bkyill. YoT18ThoBKMKM
8orla8lch Klapan (5) yoTl8Y 1rmbkasiéa
(4) bosilUM: Te ’yoréa 8anlayél.

Bunéay M21tlaréa 8y18alelixb rejirisa
Tnyolrw, yorl84Y bosll: 0,3...0,5 MPa
(3...5 alT) boYaér BosaiT yoTl8‘1l TK}-
éorula ya purkasb TayTH8 W a ra'slr s/lac.
Har 8lkléa yoT18Y 1kk: yok] 101 kana
por8lyalab purkalaél. Bu yonk8Y aralaSb-
TaSwwg H‘Ha yow3blT yaxsbllayéb
YoT18Y 1e]aTkorHs: o3baék cblaTc/l
8a21aTT§ 2ararHs1 kaTayaéb

YoTl84YT kklWU3b awnyurlla purkasb
1121 T 1 eKKNOTK bo3baarnyH boYaé:
(2.14-ra8T1). EkklTOn bosbsangy blok:
(6) (2.14-ra8T1) 3uyusHk barorall (14,
15), k131loroé rwséon (13), bayo baroras
(21), 2a51onkalar bolaii (12) ya (10) éal-
cblklan 3wnallan azo3léa 1dexl:orlaréan
(7, 8) 8epllaéwan yotl8Y rrtaéonTt
anlslayel. Yowl8‘ArTaéonT bayo Ha|rr8a
TOoS Terkor bosbsanxb
YoT118Y 1ielaTkorHs: ywuson, cblatch
8a2lartn8 raran kaTt boYacll. Bunéay
lalablar bor8an 3an o3blb boryapW.

1ITKOWw bor.

The lnelig Meé I'ToT 1be lank 110 1be
pipe 4 1bronb 1be Mker (3) by lke belp
ol 1be ekcTCc putp (2). Tbe plpe (4)
3eryeB 10 bolé bl8b-pre88ure el 8lora8e
ané 1be 1M)ectors (7). Tbe nutber ol T-
kckOr3 (7) 18 eanal 1o rbe nutber ol
cyHnéers.

Tbe cenlral kyec*or (8) 18 aclllaleé
WKK a 8larl ol 1be en§Te. The Vgl pres-
8ure-aémn81T8 yalye (5) keep3 lke pres-
8ure allbe nort T 1ke el plpe (4).

Tbe Tvel pre88ure cbange8 \ykbln
0,3...0,5 MPa accorért8 loen8te 8peeé
w 1be en8te3 ol lype. Tbe pre88ure
TMvence3 on 1be el auanlly ané
3Tooll TuelkyecKhon. T\yo or Four NTes
ollllel Kkyecvion T poriion3s are perTorreé
T eacb cycle. By *bl8 7] wnlon ol 1be
Mvel-ak rwxllre 18 Tproyeé. Tbe [lvel
econoTy 1Tproyes ané bart ol exkans!
8aze8 éecrea8e8.

Tbe Tleclion 8y8let ol 1be 8a8oHne
iMeiée 1be 1Take TankKblé ba8 an elec-
TOrmCcon!rol (Pw. 2.14). Tbe ekcHoOTC
coTrol toénle (6) (Pw. 2.14) éeiines a
Avanlly ol wnleclng brel F'roT 1be nor-
rle8 (7, 8) by 1be belp ol 3wmal8 l'rot
Mawe letpera(ure (14, 15), oxy8en (13),
alr letperallire (21), Wrollle poslion
3ensor3 (12, 10). U 18 possible 10 Tana8e
a8l conVol ol proper amaTtky ol 1be
lMel accorélng 1o ak ananlly. Hwb el
econoTy ané by barTt eTecl8 ol ex-
banzl 8aBe8 are proYiéeé. 5ucb resulre-
Ten!8 baye been Tcrea8T§.



2.12. BE14y21rh YOMbCUYM YOM8H KAMEKAS8IOA
P1)XXKA8S8H TW M1

2.12. THE 1N.IECTION 8Y8TEM Ol

THE CA30ObWE 1IMTO COY1B18-

r1O\ CHAMBEK

Berwnl yonMNM8Yw yowsH kKaweraxtua
purkaxb 112lnnéa yowl1l84Y arala8HTa81
8lWnér tobléa layyorlanaél. IO wH rakunéa
(2) (2.15-ra5rn)
owal 3l né~a lasar Hayo kwllacl. 3l nér

ocbla kTN xH klapart

yowBb kaTera8l8a yowl84Y TaxBus
1ryeklorlar (5) bllan pwurkalaél (2.15-

ra8r).

2.15-ra8W. BenrtH yonMN8Yw yotxH
KaTerasuw,a purkasH 8era8l
1—poreHen; 2—kTl1lWb klapaw; 3—oY4
01€1M8b E‘aka8l 8YecHa bllan; 4—cblsawb
klapanlan; 5—ywnsaon bo$linH yoTtl8H4
purkoychbl IryektOr; 6—yoT184Y reyka$l.

Tbe Tuel-aH rTxlWre 18 Taée L 8lEe
We cyHnéer 17 LWe 1fyecfon 8y8let ol
e 8a8olte Tl0 coTbu81l;ilon cHaTber.
Only 31feter8 1710 We cyHnéer Wron§H
e open TNe ke yalye (2) (M§. 2.15) al
e HMake 81lroke. THe Tnell8 1M)ecleé Tl0
lWe coTtbun8110n cHatber ol We cyln-

éer by 8peclal 1M)eclor8 (5) (Pw . 2.15).

fwuwure 2.15. Tbe nyecéon $y8let ol We
8a$oHne w!o We eotbwlMon cHaTtber.
1—pl30n; 2—T1*ake yalye; 3—wnkion
col \yHb Bpark plu§; 4—exban81l yalye$;
5—bl8b- preskure MmellM)eclor; 6— el Har.



Bak toblcla81 elexkix na3o3 yotl8Yu
bosblang‘lcb bosit 0,3...0,5 MPa (3..5
alTt) bllan ymaon bo3nn nasoswga bay-
€aycb. Ynuon bosiT naso3r <{VEalel 1sb
re~Tuwa 103 bo31TT koYaracb. Yunaon
bosiTl yoTl18Y yoTl8Y reykaswa (6)
(2.15-ra81) rablra ucbun yuboracH.
YoTl8Y bosaiT 1 5...12 MPa a/ytaféa
boYacH. YoT118Y reykazl (CoTtTon Kall
<leb baT yumnllacH) yusaon bos:TH
yoT184YT ywUsb mcbun Xw2tai s"acll.
Peyka ba]rt 112Ircla 3ocHr bo‘lacHSan
yoT18*13MMblT3blalrm 1eki8lay31l YonH8Y
reykasbla ymson bos3iT T]eklorlan
Joylasbltl8an. 1/1aTT§ 1$blaxbl elek!xon
blok blan bosbsarfac. 1njeklorlar
yoT18UYT 3lncknTé yoT3b Kareraswa
puvrkaycl/.

YoT13b kateraswa pwurkasH 1121ricla
yonl8Y rerrosa, ataroa yellarMaéb
YonMN8YT bo3sakbTa-bo3akb purkasb
iTkont bor. YonlN8Y araksbra 3kallros
layyorlanacH. Te”~atkorllk a3bacH, cblatcl
8aziarnT§ 2ararls1 kaTayacl.

Tbe eleclnc putp T13lWe LWe lank
leeés e Il by pressure 0,3...0,5 MPa
1o Ule buib-pressure putp. Tbe HPPP
Tcreases llle pressure accorcHnS 10 en-
8Te 3peecl. Tbe bI8b-pressure el s
srorec! T Le bar (6) (Pw. 2.15). The L1
pressure 18 abou! 5...12 MPa. Tbe [l
bar (CoTtTton ral) 3erye3 1o 3upply Lle
lvel nnlld bwb pressure. Tbe capacby ol
e Tve! bar 3toorbes Le el 3bakT83
ol e 3y3leT. Tbe bub-pressvre byec-
lors are localecl on We el bar. Thbey are
cotrollec! by an eleclxorc conlrol Tocl-
ule (ECM). InfecLor8 iMec: e Tl T-
8k llle cotbmnsdon cbatber ol Le cyl-
Téer.

Tbe lvel 18 3unppHec! lazler anc! ex-
aclly w Ule byecdon 3y3ler 13lle Lle
cotbusdon cbatber. |l 18 po33zMe 1o
wryect We el Sa<lvelly. Tbe lmel-ab
rTxlre 18 progmsec! Tore saviabl:anyely.
Tbe beleconoty vnproyes acl e barT
ol exbana!; 8aze8 iiecreases.

Nerora* mcbun sayollar

5ell-conlrol sauesdons

1 YoT1l8YT purkasb 1121TTT 8§ yarbas!
TTa?
2. TizatTné 13blazb pnnsip 11 W3bun-
wrs.
3. YoT11l8YT purkasb n21rt1n 8 clelallan
4. YoT18UT purkasb n21T 7T 8 lurlan.
5 YoTl1l8YT purkasb 1121TTT§ ahal-
Wan.
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1 \Ybalis Lle lvncllon ol e Iveliryec-
Tion 3y3reTx?

2. Oescnibe Le operaiion pnnclple ol
LLe 3y3”er.

3. SeTll3 ol We el wryeciton 3y3ler.

4. Types ol e el HyecAon 3y3”eTs.

5. Airyan'a8e3 ol Lle el injeclMon 3y3-
leTs.



Kelcyabla K T bo 3kKT&Tr o uwanlanwlr, Ko T%anlanwlr ra
811 bMan buia bo%an wonlar beldayiiii

8a‘<d/l bBkeroiiy

213. WAHEb OYWATELILATMWIC TA'MIWLI1A8H TWM1

2.13. EE'EE 8YTEM OE I'HE O01E8Eb E1\C/E

012e1 clyuplelung la'rrla8b 12uT Thbe Tvel 3y8let ol 1be d/B31 eneTe

yonunycbl arak3sbrtat 3lUnér \clla Take8 Ce Mel-alr nuxlre T cyHnéer.

NeTe ~e el 8y8ler ol 1be

OM M'tTTW . (W TTW : UTWTAY e |ne” Stown |np, 2,6
gxeTast 2.16-ra8taa kewunuwan.

01n 1213 14 15 16 17

2.16-ra871. Olrel la'ttla$b nllrrnnT8 El8ure 2.16. CoTTon Xcbete ol 1=
nTurTy §xetall. el $y8(et ol 1be dEElL engTe.
2—yonls'1 bakl; 7—rayT JloralaSH 2—el lank; 7—1e fker; 17—ryec-

Mkn; 17—Torsuvnka; 19—ymaon boS51T tor; 19—buib-pressure el putp; 20iel
yon/é 1 masosy, 20—yowl§ 1bayéasb nasoss  Tes3 puUTp.

Yow18Y bayiiasb nag8osl (20) barakalt Pvel leeii putp (20) 18 gnyen by an
ynsaon bosiT nasos: (19) yaH<3as: ecceTnc TomTec! on 1lbe 8bafd ol 1lbke
ek33eTnkéan olacH. N3508 yoTl1l84YT bi8b-pressure el putp (19). Putp
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bakéan 3o0'raéb 8o‘nlayo{S8an yot18‘l
éa3{lab éa8‘al MNHréa (22) {oralanaél.
Kazoséan (20) oYn), TayT [Hr (7)
orsaH ynsaon bosiLL na3o3wa bayéalaés

Yuson bobITH yow184 nasodl (YBYN)
(19)yow184w 1,2...1,8 MPa bo3siT8acba
koYaraél ya éyl8a{elnt§ ymManTasiia
TO8 raYisbéa éoraksb uncbun Xirrta:
AHacH.

YBYN(la yoTl8Y boslrTt plunler
Julluptobléa asbacH (2.17-a rasT). Pluruer
AHERn pluruer (6) ya unt8 8kast (5)
{a3HkI elad/1 (2.17-b rasT). Ular8a o‘raro
.wlilkéa ymnsaon ataHkK bllan [3bloy
berfMaés YBYHéa plvnlerlar Jullls:
3eralyalar {arlabl8a krxH. Sex3lyalar 30T
3llhcdrlar 3onwa 1en§ bo‘ladH Har 3llnér8a
alobléa 3ek3lya.

2.17-ra871. YBYNé&an 3LlLnér8a yonlls'1
uvraHsb sxeTasi.
1—umlacbokH yal; 2—8be8{eTya; 3—reyka;
4—say{an8b pnyTasl 5—slra; 6—pluyer;
7—aylanTa yo‘nTta; 8—yoTl84Y KT3b

{e3bl8l;, 9—yelMkal par; 10—yoT181 cbl-

éra\y3T alellroT {be {ank. A! iir3r éra\y-
T8 lvel Bcleaneé a! {be pnrtary [ker.
Pa3ze3 {bron8b {be putp (20) a3
{bron8b 1be I'te Irker (7) 8oes3 {0 bl8b-
pressuvre el puTtp.

LI8b-pre88ure une! putp (HPPP)
(19) Tcrease3 {be Tlvel pressure unll
1,2..1,8 MPa ané €o3e3 a /el accorér§
{0 en8Te loaé

Tbe pressure ol {be el 1B Tcreaseé
T 1be plvn8er paH ol {be HPPP (P18.
2.17, a). Plun8er palr con3sis{3 ol {be
plvnger (6) ané {be Wne (5) (Pw. 2.17,
b). Tbey are Taée by bulb accuracy T
paH. Tbe plun8er paH 18 {be pan ol 3ec-
{ton ol {pe HPPP. Tbe nutber ol 3ec-
{ron3 18 esaval {o {be nutber ol cyHn-
éer3. One 3ecllon lor one cyHnéer.

K™ure 2.17. Prel leeé 3cHete ToT
HPPP {0 cyHnéer.
l—car3baii; 2—S8ear; 3—raek; 4—rellT
3pnn8; 5—Hne; 6—plvn8er; 7—clrovlar
8rooye; 8—ve! Trake openT§; 9—yelllcal
8rooye; 10—{vel exban3{ openT§; 11—{llleé



M 1e8bl81; 11—ya Furra; 12—klapart;
13—ywnaon boS1L nayeHasy, 14—saaylawH
pnywaa; 15—una; 16— orevnka;, 1/—or-
Bunka bo'8HHE1, 18—10'2x8leH 8opld31l

$be8letya (2) plvin)er8a siolrlisan ya
reyka (3) bllan Haeblb LUracH. Heyka 8ar
peéaH blMan nlan8an. KnlacHokH yal (1)
Haraka(t &Y18alel yaHéan olac/l Pluryer
(6) élMraéa (5) NM8anlarta-saylra Harakab
1anacu. K.eykant§ (3) 8unH8bl pliwyerT
0'f1 aCroléa aylanracH.

ChMrawné n8k1418ucla ynsaon bewth
yoT18‘TT8 cblalH klapar (12) o'rna-
W~an. Ollraéa rkkka 1e8Hlk bor — yonll-
8TT8 KT8H (8) ya cblix8H (10) 1e8blk-
Jan.

Poreunkaéa (16) prugna (14) wna (15)
bllan KO‘2k81cb 8oplo3lM (18) yopacH.

PlunryeTT8 éWraéa pas(k: Holalcla
1e8bklar (8) ya (10) ocbls boYacH. HOapan
(12) yop:A boYacl.

Yonls 1 éea8a (5) K T 118H (e3HwlLan
(8) Mradl. Plun)er (6) Aiya oraluil ya vis(K1
bo'sblwy yotl8Y bllan W*lacH Pluvnler
(6) xmlacHok (1) T ’8uclayusorwa sillydl
ya 811 bllan kTM3H le8blklanT yopacH.
Plvnler wms(ki1 bo*8HM8Ycla81 yonll8Y
bosi[Th ogbacH.

BosiLLl HayéasH klapatw (12) ocHacH.
Yowl8Y yorl84 naycbast (13) owall
lor8unka8a (16) uvralllacH.

BosaiT Torsnnkabo‘sblé*€a (17) keblk
Yow18‘x1MN§ Tak8llal bosuT sifisH
laklmng oxurwa KO‘8'n keladl BosiT wyna
(15) konme yuraewa (a'sir sfacH. BosiT
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eé8e; 12—yalye; 13—preBxure pipes; 14—
rellrn 8pnn§; 15—neecke; 16—ilugecior;
17—1MectOr 8pace; 18—nNorrk.

Oear (2) 18 allacHeé KO plun8er anc!
covplecl WllllLle raek (3). Tbe raek 18 cor-
necHeé (o Lle acceleratOr peclal. CaT-
8ball (1) 18 ényen by crank3Haii. PlunSer
6 Take8 Lle reclprocallng tofMon 1 Lle
Hne (5). MoyeTeT olllle raek (3) 18 ac-
coTpaTteé by roOAwn ol LWe plun8er
arovné 18 axis.

THe HwH-pre88ure el leeé yalye (12)
8 TOUTeé aboye e Hne. THe Hne Ha8
To openTt88 — el Tlake (8) acl el
exHan81 (10) openT§8.

THe 8pnn§ (14) clo8e8 Llle norrk (18)
by neeéle (15) T iiyectOr (16).

THe openTté8 (8) anc! (10) are
openec! \yHen Lle plvnS8er Ha38 reacHec!
Llle bonoT. THe yalye (12) 18 eld3ecl

Prel enler8 T(o LWe Hne (5) LWrom8H
e openT8 (8). Trleé 8rooye ané 8paee
aboye Llle plun8er (6) 18 lNleé by el
THe plvn8er (6) 18 aclua(eé by Lle caT
(1), Toye8 ump\yarcl, acl clo8e8 Llle open-
T88 by us 8urTace. THe el pre88ure aboye
e plvnSer Tcrea8e8.

THe pre88ure open3s LLle el leeé yalye
(12). THe el 18 pa88ec! O Le 1iryecior
(16) Yia Lle pxpe (13).

THe pre88ure cote8 1o 8pace (17) ol
viyector. THe Taxirmmrn el pre88ure co-
Tcll e loenc! ofeoTpre88ton 8lroke. THe
pre88ure acl;8 Llle cone 8urlace ol neellle
(15). THe pressure lorce oyercorne8 Lle
8(1Mness Morce ol (He 8pnng (14) ané Lle



kucbl pnyta (14) kncblT yen8acH ya
wnat koYaralll. To“2k8kb 8ypla31 (18)
ocblMaéb Yonrsy 8LLUnér kbi8a purkalacH.
S5UWinéréa 18..20 Talla sil8an bayo
baroran 800...850°C koYanl8an boYacH.
Purkal8an yonl84 fi218an bayoéan
poréab alanS8alaracl. 18 laku bokblanacH.

Pluryer (6) 3lLibl éayortéa alya fAirra
(11) yonWé 1 cblaigH (10) 1esbl81 ocHacH.
YongY bo51rT biréaniua pasayaée FOapan
(12) yopllacH. PnyTa (14) wna (15) blMan
10'21181cb 5plaB1M (18) yopaéb NoeycHaéa
(13), lorxunka bolluwYéa (17) ollsacba
bob1mi yornHé 1 solacH. Pkuyer wilugd-
clan, Morevnkagan on”an yon~Y sayl18b
kanaHan bllan bakka LLisbacH.

Hayéoycbl 8ar pe€aH blMan reyka (3)
orsall plulyert (6) 8Mraéa (5) buracl ya
purkalacb8an yotl84Y rtaéonT bokb-
farachb.

neeclfle ba8 HMeé. Tbe norrk (18) s
openeé. Thbe bEl 18 Hyecleé xmicle Lle
cyViniier. Tbe letperalllre ol an ak Llal
cotpre88ec! lor 18...20 NT1e8 T Le cyl-
Téer, wcreases unll 800...850°C. 1rjeclecl
el eplocle8 T beareé ak ané 18nkes.
Tbe pouwer 8lroke ba8 be§un.

The LWreé eé8e (11) opens Lle el
exban8l openTt8 (10) éurkuw, Lle Toye-
rnet ol We plvnSer (6). Tbe el pre8-
8ure 18 clecrea8ecl a8l The yalye (12) 18
cK)8eé. Tbe 8pnng (14) clo3e8 Llle norrk
(18) by Lle neecle (15). Tbe lEl 18 re-
TaTeé T plpe (13), T 8pace ol ilMec-
lor (17) wkb 8nhln8 pre88ure. The 8-
pl8 Mel Movyx back LUromn8b rbe rellT
plpe8 Ne Le Mel {ankiioT Lle plunSer
pak ané Lle iryecior.

A éTter WmM8 LWe plvnger (6) T [ne
(5) by We pxlal ané LUron8b Le raek
(3) ané corol8 e avanlly ol We T-

Jechnng el

Neroral: ncbun 8ayollar
5ell-collixol save8lon8

1 Olrel éywialeH 1aT1la8b wurirtrs
yarkast TT1a?

2. Ta’rrrlasb *wrrt 8blasbl T LW8bun-
nrs.

3. nT§ 1sblasbln: LU8buNLUTS.

4. YonMn8Y wral8b naxo8TT§ yarkast
TTa’?

5 Ti21iTTn § éelallant aylns.
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1 Tell abowu! lvincllon ol Le el 8y8ler
ol e ék8el en8Te?

2.0e8cnbe Lle operallon prnclple ollle
el 8y8ler.

3. Oe8cnbe Lle operallon pnncnpk ol
HPP1.

4. \Ybalis LLle ktcMon ol Vgl leeé putp?
5. Oe*dl18 ol LLle 8y8lert.



Oriobl, blUTiion \a agll Tekna&euar, lyton-e Ngoii{artgnii
ma/a<jal oXa-onartw, balll bullln}jatlyalTuw, ew kalla boyluyllr.

I. Kanwoy (

214. COMM(QK KAT, - YOMbCYI\1 P1KK/I8H TWM1

214. (OM M O\ KA1b -

2awonayly drel éyuiaCellanéa Cowl-
rmon Kall yonMné 1 Wrtlalll 1121011 ken8
larsaltoséa. Bunéay clyuplellar ynk ya
yen8l ayTOToblUar o‘tall Toséa, nt-
lagan, MAN ruemnTtH ayloTtoblllar8a.

Purkalll 112:r7Tn§ alralllklan:

— &Y18aieinT8 1urH 1% regrlancla
opHTtal yoTl84 bonTkii yaralaél;

— 1800—2000 bar bosnwT yaraisH
iITKoTyan yotl84Yuw LWéa Taycla
purka$HT, yonH8Y aralallltatng 5ifaH
layyorlat8blt lattlayél|

— purka$HT no2:k LW0O5lanuycban
bollaanll TUTKT,
1e]laTkoriwil yax$blayéi, cblsaunychl
8aziarwng rarant katayllaéun éuglel
BHoy1MIM. pakayiaracrlT.

CoTtTon Kall — yumaon bo%iTéa
-aKkntmlyaloréa ratpaéa”
y18Tlaéwan yonln8yT purkall UrTinék.
bI"MrcHa ,CoTTon Ka* $o2ta-$o°r
JMTUTTY balka/ratpa“ bo‘1aél

Bn 1121tcla ymsaon bo51T nasos:
yonl84T akkntnlyalor8a, rarpa8a
veaTalk. vl yeréa éoirty ymson bo$it
Saalab LWrMaés Yonl~™Yw lorevnkalar
orsall $llinérlarSa purkasH éayny artal8a
o$HTIaé1.

MarTtmnnan, lorevnkalar (12) ya™ona
yonléy yuaon bo$iT rartpa$i8a (9)
unlan8an. Bu M21Téa yowl§'l borTru
yaraiisb ya pwurkalll Jarayonlan o'raro
bo§‘Ha eTas.

PbEb 1%.1ECMNO\ 8Y8TEM

b yow18‘1
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Cotton Kal Tvel $y$ler B WViée-
3preaé T Toclern élefel en8te$. Such
en8ines are Tounleé on care arl lor-
ne3, Tclnért8§ 1ruck$ ol Toéel MA1LY.

Aéyanla8e$ ol Lle el nyecCion $%-
lerT:

— creale$ opMTuTt MEL prekayre T
é/Teren! operaling rnoées ol LWe engTe;

— po%sibllly ol creaHon Le pressure
180—200 MPa prcmées (o Take savaH-
Callle Mvel-am rrxllire ané pulyen2alion
ol Le LE1 yery $rali;

— W 18 possible Go ac’'wisC accuraCe Lle
TCeryal ol el Tleclion T cyllnéer.

K 1Tproye8 el prolnabliy, reémnces
barT ol exHansC Sa$e$ anc! en§te nolte.

CotTton Kall — 1DecCion 5y$ler ol
LWe el by bISb presxure suppllec! "
accutnlalor — wn a bar". Prot En™H3H
"CoTtTton Kal" Hrerally 15 "S8eneral
beat/bar".

LWéb-pre88ure el putp [leeés Lle
Mel 1O We accntnlalor, bar, \ybere xup-
pliec! com3lUNC bwH prexxure acl iryec-
mon ol We el txMe LWe cylnéer
LLIrou8b norrk 15 Taée penoélcal.

1n 8eneral, norrkx (12) are con-
necreé 1o e Mel bar (9) ol KwH pre§-
Bure. LLIBH-preksure el creallon ané in-
Jeciion proce$$ are no! l1nlerconnecleé
In Wis xykCer.



2.18-ra81. CoTtton KaJjl —yonUMNYT
purkakb 112irt 8eTas8l
1—Ta81$1ral8 yonl8y elkarlb bernxb nad08y,;
2—yonNYT éaxHablo s rclrvycbl Klapan,
Mkrlart paxl xaroralariia paradn bllan
bsllsbléan Saslayc/T; 3—pexl bo$lT NasosL,
yonl8uTt YBY1lU8a xayéaycH; 4—yonll§‘1
rikn; 5—yoT18Y xaroral (lalchul;
6—YBYTU, yonl1§8'l purkaxb ncHun keraxrl
ynaon bo51Tt yaralacll; 7—yonk/~UT
Te'yoHaBb klapart, ratpa8a yuborlhd¥an
yorn8y rraéonT boxbsaracH; 8—yoT18‘1
bo3KTT Te'yoréa Saalaycliipn $1a81cl1,
yuson bo8r Tta”™xCraHéa yonll§'l bo8ir Tt
boxHsaracll; 9—raTpa, lorSunkalaréa
purkablwan yuson bo$itcla8l yoT18UT

Pwmre 2.18. Tbe 8cbete of CoTTOn
Kall lvel ~eckon 8y8ler.

1—Tvel Teet putp O TaTHNe; 2—pre-
HTtTary Heakn§ yake ol e lvel, preyeTx
a lock ol 1be lMNker by parallln T 10\ leT-
peralllrex; 3—10\y pre58ure putp, lNeeéx (He
el O HPPP; 4—vel MNker; 5— el let-
peralllre kerixor;

6-HPPP, creale8 (He pre88ure necexxary
for Tel Tleclon; 7—Ivel rallonT§ yalye,
Tana8ex Hbe sivanlly ol Mme Mel lecl HO el
bar; 8—Iel prex8ure relalOr a’'vidl8 Llle
prexure ol We Tvel T bluH-pre88ure IMne;
9—Tiel bar, 81ppMex Hie Tel by bi8b prex-
xure 1Meclecl (Hron™M no22lex; 10—Iel



ywuxb vcHun x1rta( ubdt 10—yotl§‘1
boxiur éa(cblki, yuson boxlTt kon(unéa

bo51Tw oYcbayél 11—reéukxion kKlapar,
yorLE'TTE bakka saylxH Ta8:is(raHéaé:
box1TT boxHdaracH;, 12—onwnkalar.

Yunson boxTtl yonMN84Y naxo$l
(¥YBYN) (6) 1800-2000 bar yoT118‘1l
bo3wiw box aHacb. YBYN sanyya(T
éyulia(el yaHéan MxHH (axTta orsab olacH
Yunsaon bob5ltéaél élrel yorl8Ux1l raTpa
(9) kbwa yu‘fla(i. BoxwnTé Te ‘yoréan
o3bTtasHékn YBY L as: xaalaéoH Klapall
(7) (@’rTnkyéb

Porxunkalar purkaxb Jarayolu elek(ro-
Ta§ 7( klapaw blMan boxbsarllaés Koapan
ocblHxbléa ratpaéan yoTxH karteraxuwa
rraéon T e ‘yorlan8an yorHs 1 purkalaéb
Elek(r xwnaH yoréartéa Klapan (erkor
DdHlal, ya bir xMééa yot18‘w bir necba
bor ASTHASU pyrkaxH T TKT. Maxa-
1an, 1YLLM a\loTobllwa o‘Talll8an éywa-
(eMaréa bir siAntHya > (axk(lanéa slnéwa
yoT18Y ncb rmana purkalaés Ba'21 yenS8rl
aMortobllaréa bexb Tana™acHa purkalaés
B éyuwa(elnt§ yorl84Y (e]atkorH81Tt

yaxoxHMayTH.

prexare xerxor, Teaxurex (He prexxare T
bIg8H- prexomre con(onr; 11—reéucer yalye,
cor(rolx (He precure T re(uT Hne ol (He
Mel; 12—ryec(orx.

No§H-pre88ure (vel putp (HPPP) 6
crea(ex prexxuvre ol (He el Wi(bln 180-
200 MPa. HPPP (akex (He po\yer I'rot
(be en8Te by Teanx ol 8ear bel(. Olexel
el Wi(b bl8b prexxure IX xuppHeé T bar
9. Tbe xale(y yalye 7 prctéex (o bolé (be
el prexxure on mxeé yalve.

1ryec(ton procexx ol iryec(orx i8 con-
(rolleé by (be belp ol elec(rota8ne(to
yalyex. Al(er (be yalye bax openeé, (be
el \yKb nortaHreé anan(iy(y s i)'ec(eé
iMg1€e (He cotbux(ton cbatber Irot (be
lvel bar. By Teanx ol elec(nc xual (be
yalye opera(ex sickly ané parfial uyec-
(ton ol (be el Tor a lely Atex IX poxxb
ble énnng a cycle. Por Ttx(ance, T (be
en8rtex e8(@bHxHeé on MAN (rnmck Toé-
€lx a( coTprexxton ané po\yer X(rokex
(He Tvel IX iryec(eé lor (Hree (knex Tx1ée
(He cyHnéer. 1n xote carx, (be el B
iruec(eé Tor Nye Atex. 1 iTproyex (be
Mel prof(abll(y ol (He en8Te.

N320ra( ucHun xayollar

5ellr-con(rol smexiiornx

1 Cotton rall — yonlls 1 purkaxH
(1222aTTT8 yarifax 1T7a?

2 Ti2z1TnT8 ixblaxb pnnxip 11 (Mxbun-
(Arrs.

3 ,COMMCX KA1lb* tTa Ta’not
angla(@él?

4. Cotton raH — yonlls 1 purkaxb
(12171 TT € alrallblanT ayiins.

5 TiziTnT§ ée(allan.
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1 \YHa( 18 (be Mmnclon of coTTon rall—
el HyecHon xyx(et?

2,0excribe (be opera(ton pnnaple ol (be
XyX(eT.

3. ~“ba( éoex (be "COMMCX KA1b"
Tean?

4. Men(ton (be aéyan(a8ex ol coTTOnN

rall — el wryec(ton Syx(eT.

5. Oe(aHx or (be xyx(eT.



3. TKAMM1881YA

3. T1W4Y8M1881(XK

3.1. T1lW4Y8M1881YA
3.1 TKANeM1881(XK

Tran8LLU1851ya cM8al:elclan yeCakchbl
§‘l1bllraklar8a buroycbl woweT wuraCacll.
Bu Jarayonéa buroychbl wowet Atytall
0‘28aracH.

Oywalel blMan yelakcbl 84lckraxklar
o‘JE8lclaE] bo§*1ar8b8a Ko ‘ra lrarBlliB3lya
Texalwk, 8klroba]tu, eleklnk, KOTbl-
ral8lyalab118an (ELUroTexaTtk, elek*ro-
TexaTk) LWrlar8a boYTacH.

2awonaYly aylrOtobllaréa, asosan,
Texalw Kk lrangrwsslya so'anfacH (3.1-
raxr).

3/1-ra3Tt. Aylotobllar
1ransr 1sslyalanning 8xertalarn.
a—oulayuriitaH; b—olywuriitaH;
<—1o'layurkrall; e—eleklnk (§81clrobaltH);
I—clyuplel; 2—laxbBH Tuitasy, 3—wural-

TransT 18810n lran8ler8 Lle LUWrave
rot We en8te OLlle énye \ybeel8. The
yalve ol LWe MOwwme 18 chban8ecl T L8
proce88.

Thbere are Tecbawcal, byérauHc,
eleclncal, coTbTec! (byiiro tecbawcal,
eleclro Tecllatcal) lype8 ol lran8ru8-
glon clepen<3t8§ on Lle compHN8 bellleen
e en8Te ancl <3mye \ybeel8.

MecbaTtcal 1ran8rr88ron 18 \Yiée-
8preag T ToclerT yeblcle8 (Puw,. 3.1).

M8wure 3.1. Tbe 8cHeTe ol Lle yeblcle
mayuB3aB
a—rear \yHeek iinye; b—IToT xybeek <lrnye;
—dll \WHeel <3nye; e—eleclllc (byiiravHe);
l—en8Tte; 2—elTteH; 3—8earbox; 4—car-



W orn&a Wk uaraaauy, (0 bazan, Nurtala/zan”®, abla—a$la o Tazan.

Talar suiisi; 4—karéanl wuralta; 5—
yeTakchbl ko'pnk; 6—burcbak lerHklan lerg
LarTtHar; 7—asasT 1axb anl; 8—S8enera-
tOr (81c1romas08); 9—elexiroclyl&alel (§lclro-
TOHOT).

OuwayurktaH ayloroblllarcla (3.1-0
raxT) buroycbl To Te T HablkH Tuiiab1
(2), wralralar sulst (3), karéanH nra”™ta
(4), yelakchl ko'pnk (5) owak uralllacll.
Yelakcbl ko‘plikcla asosiy uralra,
cH{Teren$iar ya yanTo ‘alar Joyla8HSan.

Olcl yurKrtaH aytOTobllaréa ciyuglel
ko'nclalanSjoyla8birlac]l (3.1-b rasT). Bu
Hollla (Iywplel, Hasblsb Tuiiasi, wral-
Talar Anllsi, asosiy nrarrta ya <)Xerensiai
blva blok&aloyla8HrnlacH. Elnclan yeCakchbl
§Tclraklar8a buroycbl To Te T Karéanrl
vravna 4 orsaH vralllacH.

To*layurkTtall ayTOTobllMan3a (3.1 €1
ra$t) lasblrlabb aullst (7) s0‘llarlacH.

ElekTk ya 81(lrobaJtH iramsrTssiya
8xeTalan o'x3basHcHr (3.1-e raxr).
Elekblk 1ran$rl88lyacla <¥1&lel (1)
8eneraiorn: (8) barakallla kelllracH. Elexir
10Kt elakchl 8‘1icHrakia T T 8 eKKrroiyla-
1el1an&a (9) vralllacH. 1cbl8a elexi(xdyipel
o‘rnaml8an éTiclrak ,eleklroTtolOr-
8YkHrak" cleb alala<k

CmclroHa]t 1ram811TB8lyacla (3.1-e
ra5t) (Yi8aie: (1) 8iaronasosw (8)
barakallanuracll. Cwmclrona808 lrubalar
orsall 8lclrotolorlar (9) blMan wlan8an.
CmckoTtoror yaH yelakcbl lVicHrak bllan
nlan8an. buymallk bosirt yelakcbl 8Tt
rakéa rexartTk enerya™a aylanack.
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Xaln Tauo

clan clnye; 5—clnye axle; 6—con$lanl ye-
locky plnl5; 7—Ilrander Searbox; 8—Ser-
eralor (byckavHc puTp); 9—eleclnc en-
§Te (bybravHc T0OHOT).

THe toravie 8 1ran8rmmve<} LUroveb Lle
clnicH (2), éearbox (3), can3an MNnye (4),
clnye axde (5) T (He rear-\yjleel lNnye
yelcle8 (Pw. 3.1. a). Ptal clnye, cHTer-
enfal ané axle 8bal/8 are locaroclT énye
axe.

Prot Weel clnye car5 baye an ar-
ran8etenT \ykH lran8Y¥er8ally, l'roT-
TouTec! erwyte (Pw. 3.1, b). 1n1bB cabe,
e en8Te, We clulck, Lle Searbox, Lle
Mmal clrye anc! LWWe <lllkrerwal are localecl
1Mone block. THe Oruye 18 lrar@errecl [O
énye \ybeel8 Yia Llle can3an énye (4).

Thbe Ilrander éearbox (7) 18 u8en 1N
au-\yiiee: clrye anlotoblle8 (plé- 31, ).

5cbeTe8 ol elecmnc anc! HyiranHc
1ran8ruB88ion8 are allke (Puwy. 3.1, €). The
enéwmne (1) 1Mekcrnc 1ran8rr88ton clryes
Llle éenerator (8). Eleclnc cwurren! 18
Irar8errec! 1o eleclnc Tolor8 (9) ol Mnye
\WHeels. The \WHeel esmlppec! Wil elec-
1nc TolOr 18 callecl "\yHeel-eleclTic TO-
tor".

THe en8wmne 1T HyllranHc iransT 18-
810l clrye8 e bybramiic putp (8) (Pu.
3.1, e). HyiiravuHc punTtp 18 conneclecllo
Wyérauvllc Tolor8 LUron8b pipes.THe 8Han
ol Hyclranlc TolOr 18 conneclecl O clrye
\WHeel THe Muulll pre88ure 18 conyerie
MO TecHanlcal ener8y 1M Mnye \Weel



Neroral mcbun 8ayollar
$ell-corrol sme8*ons

1 TrawrTt$eryanTté Yailas 1Ta?

2. Tran5lU188lyanlng san<lay 1urlan
TayLie?

3. MexaluK iransrigstya T Ta uUcbun keng

lawal8an?

1 \Ybalis Le lN'nclion ol 1ran8rud8tor?
2. \Ybal 1lype8 ol 1ran8rt88ton 1o you
Krcny?

3. \Yby TecbaTtcaliransilL$ston 1s yyllle-
8preacl?

3.2. 11.A8H18H M11PTA81

32. CMTCH

Oyuwplel TaxoY18: lranBnuB88lyaSa Tnina
orgall vlanacH. Mwu/la iranst 18siyan:
cyuplelclan agam3b ya chyuplel8a rayon
nla$b ncbun Xizta: srach.

AyloTtoblllaréa Tullalarnt8 (3.2-
rast) éblraylk (a), eleklroTta8Ttll (b)
ya 'mk8ton (c!) Wrlan so‘1larlacH.

Mwualar larklbl yelakcbl ya yelak-
lanmycbl siktlar8a bo‘1tacl|. Yelaxloychl
f18tlar Taxoylk bllan blkii bo§&‘lan8an
boYacH. YelaklanunYcbl A18tlar lran8-
T 18s1ya blMan cknrty bo§‘lan8an boYacH.

CnérayHk tulrlalarnt8 yelakchbl ya
yelaklanuycbl A18uidan ora8llla barakal!
urali3b 3mnyusHk bllan aral8a 08btlacH.
Eleklrota8Tl Tuiialanc!a Ta8Tl: Tay-
clow boal sllnacH. Eleklrota8nii Tay-
MoT 1a’sTcia8t lemk kmkwHan yelakchl
ya yeTklanunychbl fAisT 1ar oraxbla Haraka!
urarch.
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Tbe Wy\ybeel ol e en§Te 18 con-
neclecl wll l1ran8rw88ton Yia e clwulch.
Thbe pudose ol Llle clmlch 18 10 cScon-
rnecl Le iransT 18s10n roT Lle en8Te
anc! O connee! WeT 8toollly.

Tbe byclravHc (a), eleclxoTta8neuc
(b) ané I'nciion (&) lype8 ol clulchbe8
are n8eé T Lle yebicle8 (Py. 3.2).

Tbe éelalB ol cinl;ade8 are clyllieé THO
énye anc! clnyen paii8. Tbe anye palld
are correcle(1 lo We Mywbeek The clnyen
parl8 are connecrec! 10 Lle lransilligston
COM11NnomsLy.

Tbe lowwme beTeen LUe clnye anc!
ényen pall8 ol byéraulle clnlch 18 lrarB-
rtuec! Yia e Hau<l 1n e eleclrota8-
rnelic clnlche8 Llle énye anc! cblyen pa/i8
are corineclecl by taSnel. Clléer Lle -
lec! ol LWe ta8ne* LWe Telal po\Ycler
1ran8tH8 Lle HOwwne beteen Le énye
ané ényen paii8.



3.2-ra$t. Oyuplel ya!lram!T 88lyaT
bo8loychbl Tuiralar Lrlan
a—S8iclrafHk, b—eleklroTa8Snk;
é—ms10

Ayl:otoblllaréa ken§ larsal8an Tuiia
— 'nk$ton Tuina. Pnk8on Tniiaéa bara-
kalll yel:akchl Al§Téan yelaklanuychbl
Al8T8a w/arll oraéal ! ywn! alarw bir-birwa
Maslln3b bl8obuia aTal8a 08blnlaéel.
5buTn8 ncbun Mk8on Tnjla — Makbleb
Tuinall <leb barn notlanaéb

Ma~bl"b TMI1a8TT8 (3.2-c1 rasT)
yelakchl Al§Tw,a Taxoylk (3), kowx (1),
§lanychbl él§k (2) baTéa ko)ux ya §lanychbl
cH$kT bo8'loycbl pla8lta (5) Klrach.
Yelaklannycbl Al§Tw a yelaklanunycbl €18k
(4) le8l$blN. Bo8&‘loycbl pla8Mna (5)
ylanycbl cHX (2) ya ko) uxTt (1) elaf:lk
bo§‘layél. Pla8Mna (5) §lamycbl cN$kTng
(2) o'a bo‘ylab §L)§bl8a HNkon beraékK
koJuxéan §lamycbl cb8kka (2) aylanTa
Xbaraka! ura”™acb.
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P~ure 3.2. Tbe 1ype$ ol
e clwvlcbes.
-byéranHc; b—eleclrota8nelsic;
é—Incllon.

Tbe I'mclMon clulch 1§ \Yléely 1tple-
TeTeé T yeblcle8. EN8a8T8 ol LLe éwe
ané éwen pal8 v LWe Inciion clul:cbe8
1§ perforTeé by 'mclMon beMeen Lle 8ur-
lace8. Tbal 18 \yby Lle rncfon clulchbe8
are calleé compbn§ clu(cb.

Tbe énye pan ol We cklMcb (Pw,. 3.2,
€) cowpn8e8 Le Ay\ybeel (3), LWe bowi-
T8 (1), We pre88ure plale (2) ané Lle
8beel (5) Lal connecl8 e bon8T§ \yiib
pre88ure plale. Tbe ényen pan !§ clulcb
él8Kk (4). Tbe pre88urre plale (2) 1§ Aexlble
connecleé \ynb bon81§ (1) by Lle 8beel
(5). Tbe 8bkeel (5) IelBllle pre88ure plale
(2) We axial woye ané 1ran8tK8 rola-
Mon IroT We bon8T8 {o Llle pre88ure
plale (2).



Koanx (1) Taxoyllcka (3) bollar blMan
AolMr/Tac. 51anycbl d&k (2) kolux8a (1)
Wrakiiwan pnytalar (6) kwucbl blMan
yelaklanuycbl c$KT (4) TaxcTkKa sisad 1.
Yelaklanuychbl cI8KTNS (4) 1Kki yurast
TaxoYiK (3) ya sianychbl cHsk (2) oraslla
MasbacH. lMakbixb bl3oblya Taxoylk <3uglel
ToTenH lran8rr58lyaSa mralllac.

HayMoycbl Tnita peHaHTt (10) bo3-
8ancla MOMsa: (12) yLkatng (9) ikkTtchbl
ucbl blMan agaHsb poii8bipni8il (8)
8uracl1.Pocl8blpTk(8) ncba8larT (7) o‘r
layancblanc'!a oScHracH. 1kkTcbl ncbl bllan
51Aunycbl (b3kka (2) 3barTtrb wnlanSan
ncba8lar (7) pnytalar (6) kucblw
yen8lb yelaklanmycbl (M3KT (4) bo‘sba-
1ad1 Yuralar Masblzbéan ajraycl. Muiia<3an
To TeT uralltaycH. Bu Jarayon lNasblzb
Tninasil a™aiisb geb alalacH

HayHoycbl pclalrl (10) bo'sballlanHa
Aayrarmycbl pnyTtakr (11) peéalt (10)
ya pocMnpTKT (8) [Masdabk! bolal8a
fAayraracb. ~anycbl pnyTta (6) yerak-
lanuychbl clBkr! (4) TaxoYik (3) ya siany-
cbl cBk (2) oraswia Masblnacll, Bu Jarayon
Ma3blsb Tn/Ma3w wulasb Heb aThl b

deTak, Masblsb Tuinas: Molt Hasb-
8an bolacla boYac. Haypoychl uraltalar
AnlMar po8‘oma5S1M alta8bAlwblicla pellalt
(10) bosib MMa$bléb TMHAa3lT a)ra*acH.
Po§‘ona ulan8anclan 3o0‘n§ peclalr azla
bo‘sbaflb, {ran3rT3syat HY1&lel bllan
rayon wlaycll.

A)raiisb ncba8lan (7) $lamycbl chsk
(2) ya ko.uwix (1) bMan ckmT bir8a aylanta
barakallla boYacl. Kncba8larnt8 (7)
a™rafisb po<MupTElclan (8) xollbo‘b3bl

Tbe boun$tg (1) 1$bokec! O We Ay-
\ybeel (3). Thbe pressure plale (2) presses
e Mnyen c/Bk (4) oTo Lle Sy\ybeel by
l'orce ol 3prn83 (6) TonTec! a! e bous-
T8 (1). Boll surlace3 ol clulch c/k (4)
are enSa8ecl bel\yeen Lle Sy\ybeel (3)
arnc! e prexxare plale (2). Tbe en8Te
MOwye B lransrtmnec! MO LWe po\yer Trat
by en8aS8Ts.

~ben, LWe peclal (10) 18 pressec! by a
Hnyer, e roe! (12) pusbes Lle clulcb
beann8 (8) by Lle 3econH enc! ol Lle
cluilch release lork (9). Clnlch beann§ (8)
rolles e leyers (7) arounc! Web 3up-
pol3. The leyers (7) conneclec! O Lle
pressure plale (2) by Lle 3econc! ené
oyercoTe Llle 3A9ne33 lorce ol 3prns3
(6) anc! release Le clwcb c/k (4). Tbe
surfaces are c/3enéaSe<l Tbe foy ol
poyyer 'rot Le y\ybeel O e cltch
8baAd B1lermmplecl. Tbe procesx 1s calleé
cM8en8a8eteT ol Le cluich.

~ben Le peclal (10) 18 releaBec], Lle
rellirn 5pnn88 (11) rewrn Lle peclal (10)
anc! beann8 (8) back O leb 11Hal po-
Mol The clulch A8k (4) 18 covplecl be-
Nyeen e \ybeel (3) ané Lle pressure
plale (2) by Lle 8pnn§ (6). Tbi8 proce88
18 c@llecl en8aéeTeT ol We clnlch.

50, We clnclr 18 alway8 en8a8e<l
\Yben a lNnyer cban8e8 a 8ear ol LLle Sear-
box cH8en8aSe8 LLe clvlch by pre88T§ Lle
pelal (10). Ader Lle 8S8ear ba8 3blfec! a
Mnyer relea8e8 Lle peclal 8lowyly acl
8toollly connecre e en8ine \yHb lraB-
T 1881001

The relea8e leyer8 (7) Wil Lle pres-
aure plale (2) anc! e bon5t8§ (1) are
al\yay3 1M rolasdng ToAon. Tbe clearance



“

mcHun MulieH ,a" Xiermar allaée ,a
W s1sbl HOMAL (12) blMan $021anacH.

Kellln18an 8xetaéa (3.2-cl raxrn)
pxlal (10), Mors (12), yMka (9), poé-
5blpn1k(8), ncHa&lar (7) yapruHnalar
(11) NasbBH TMna8TT8 ynttas Ai$r-
larup Kirad'l 3xeTaéa TexalwK yntra
kelnnlSan.

YurHtalarwng Texawk, 8lérayHk
(3.3-rakT), aralaBH ya bo$Hsa LUrlan
bo‘M$bl TUTKT.

3.3-ra$T. Masbixb TulMast §lclrayHk
YUTKTasL.

I—peéal, 2—pecal 1mlkis1;, 3—aB08ly
$linclr; 4—por$Hen; 5—rablra xuynsaHk
bacbo8:; 6—1r*téan HayoT eblaanxb
Klapart; 7—por3ben; 8—unky 9—tun/fla
ylMkasy; 10—sHebl 3lUnér; 11—38Llnérlart
ulaBb 1rvibka$i.
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"a" 8erye8 (0 3eparale Lle 1eyer8 (7) arcl
Lle beann§ (8) I'roT eacH olller. Tbe
cleararice "a" 18 aéu8leé by Llle roé (12).

The éwe pall8 peclal (10), roé (12),
relea8e lork (9), beanrwy (8), leyer8 (7)
anc! 8pnn88 (11) are 8iYen T 8cbeTe
(p18 3.2, €). Tbe Tecbartca! éwe
8Hovyn w Lle 8cbeTe.

Tbe TecHawcal, byéravHc (P18. 3.3),
coTbTeé ané oller 1lype8 ol e énye8
are 18eé.

Pwure 3.3. Tbe byéravHc énye
ol We eludcH
I—peclal; 2—pveH roé; 3—ta$ler cyl-
Téer; 4—pl¥lar 5—clnicH Awé rexeryou;
6—aH on! fo\y yalye; 7—pl5lat 8—wmiBH
roé; 9—circH reles$e lork; 10—$econéary
(\yorK) cyHnéer; 11—connecénk plpe.



Hayéoycbl peéaliu (1) bo88anéa poreben
(4) &50Bly 3llUnéréan (3) $myrHkw bosit
03Héa 18bcbl 8111cliin (10) bayéayéb Poreben
(7) WMk (8) owall ylMkaua (9) Ne'$k slaéb
Masblsb Twuitas: apgayéb ApgalsH
poésblpTklanT (8) a&Yamsb ncba8lanéan
(7) (3.2-ra$7) xollw,T larrnlayéwan ,a“
Milsbl LLMK1 (2) ya poreben (4) (3.3-rasr)
oraHg' 1éa sokHn18an.

Peclal 510 ‘y1b ynbonl8anéa say ™ anaychbl
ptonalar 1a'8téa éebllar bo8blangYch
bolal&a saylaék

Peclal (1) (3.3-rasT) bo8lNTa8anéa
8iéraylk yurHraéas: 8uymallk B LLLLsbl
oruall rablra bacbokl (5) blMan wlanSan
boYaéb T1211cla Aok/1s bosimboYTayéb

Masbl3b Tunitasllan kama ToTeT
vralllza, siamycbl pnytalar kmcbl Haw
kava boYaéb HayéoycblnT§ 1sbHH yeru+
1a118H ncbmn ynrHralaréa kucbaymr8icb-
laréan loyéalanfaél. 51aunycbl prujtalar
kncbl oYa kanala8bta8M81 mcbun ikki
é1skH 11a8bBb TuHasi€an loyc3alabell
(3.4-ra8r).

3.4-rasT. BH (a) ya ikki (b) €15+
Mablb TUiia$:.
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Aler aéTter ba$ preS$ec! Lle peclal (1),
LWe p15lan (4) pusbes nnéer Le pressvre
e Awé lrot Le Ta$ler cylnéer O Lle
xeconéary cyl'néer (10). Tbe pl5tan (7) Yia
e pm3b roé (8) acls e clmlch lMork (9).
The clnlds 18 E18en8aSeé. The cleararice "a"
b1 8eparalel Lle beanrwy (8) ané Lle le-
ver8 (7) (Pw. 3.2) I'rot eacb olller, 18 be-
nyeen LLe pulll roé (2) ané Le pisi;on (4)
(Pw. 3.3

Aler rbe peéal ba8 relea8eg, Lle pall$s
lake LeH Tllal po$llon by rellT 8ommuf.

\Yben Lle peal (1) (Pw. 3.3) ba8 re-
leaBed, e Awé T Lle byéravHc énye 6
connecleé \yHb Lle Awé resetmr (5)
Lrousb Lle bole B. There 18 no re8léml
pre88ure T Llle 8y8ler.

e cnlch nwwnHs3 We bwp Touwe,
Len LLe 8/#Ane83 MNorce ol LLe 8prmw 18 buyb
t00. 1In oréer O Take lupler Llle ényer'8
\york LLle boosrere are Tialleé T ényes ané
T oréer [0 preyeT Tcreabiryy, Lle 8i4Ane8$
lorce of Lle pre88ure 8pnn88 éval éisk
cluicbe8 are weé T yebkcle8 (Puy. 3.4).

Wiivre 3.4. Slnufle (a) anc! éval (b)
€18K clmlches.



MT yo blkTal alol 1w Tahan

KaT kalol nwAan payAo bo Yad.

Il cHxkH Tulblaréa elaklanuychl
d8dar (2) (3.4-b raaT) lNckka boYaéb
MoTell: 1o‘rHa yuraéan uralllaéb Slany-
cbl pnyTakr (14) kucblw 1kki Talla
Kloblk alisb T TKT. Yeraklanuychl
&15dar oraxa oraHy, yeCakcbl dxk (13)
boYacll. Peéal bo5M8anéa Hasblsb Tniiast
1o‘1Ina.)raH5hbl kerak. Yelaklanuycbhl d/k-
lar FOtonlancla kalollarwan LLixy3b bosl1
ALL3b kerak. MaxoYik (4), orally, é13k (13)
ya s1anychbl cH8k (5) orabalanT ocbl3b™a
AurhTa (15) X12ral; allacb. Peéal boSM-
8anéa amnlTta (15) Ttaxoylkka Llabb,
cHBKlar oraHé'il: bel8Vanéan TaS5ola8a
ocbacl.

ko3 bolad/ 1 T Tarkartal

AMUWNn Antry

The <lvdl éok cblcbes baye Cyoclulch
(b8k8 (2) (Pwi. 3.4, b). Tbe lorave lar3-
TK3 Y1a LLe Fovr $urace$. VI BBpossible O
éecrease Lllle 5ulTness lNorce ol Le pres-
3ure 3pnrw3 (14) ror Myo 11teb. The T-
lertec/lal,e prebbure plale (13) 18 localeé
bellyeen Le clulcb 56, The M1 en-
8a8eTeT ol lWe clnlch Hresawreé wben
Le peéalBpressec!. Tbe anarateeé clear-
ance 18 reawreé lor boll 31&e8 ol Lle
clnlch cisk3. Tbe éeytoe (15) prcmées
Le clearance beTeen Lle Ay\ybee! (4),
Tfertrecalre plale (13) ané Lle pressuvre
plae (5). Aller Le peéal ba3 presseé,
e éeywe (15) prcrées resawreé palll
bemeen Lle pble3 5{relcbing a8ar51: Lle
Mywbee!.

Neroral: ucbun 3ayoHar

$ell-cotrol smesdon3

1 Hasblsb TuiiasiMieé yazilaz T1a?

2. Hasblsb tulTa3TTé uyanéay luvrlan
Tay)mé?

3. Hasblsb Tniiastu, éelallan.

4. Has3bl5b Tnina51T18 slaybl 1vin ken§
lawal8an?

5.11a3bib Tniia51T8 15bE5b prn3lprtl
nsbutTruw?
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1 \\bal13Llle lvncllon ol We cluicb?

2. \Ybal (ypes ol LLe clu!cb o you Kno\y?
3. Selal13 ol e clvilch.

4.\Yblcb lype ol LLe clul'chb 13\Yiée3preaé?
5,0e5cnbe Le operalry, pwknpk ollle
clnich?



3.3. E)2ATMAbBAK 0¥YT181

3.3. CEAKBOX

Aylornobll barakallaw3sb 3barolllan
LLrH 08I Klarclabo“1ad'1 Turl 8barollircla
lerHk, 1or/18b kncblan ken§ Laparonéa
0‘28aracb. Bu 3barok o‘28ansblan mncbun
rarmny ToTew ya {erHKT aYi8aie:
la’ttlay oltaycH. OlaparonT yenS8Il
aylotTobllMaréa 3..5 Tarla, ywukK
ay'otoblUarncla 7...20 talla kallalasbnnSi
*alab elllac. Oyuplel ToTe T Yya lerHk
cHaparoTT bIr necba TaMa kallala$H IS
ucbun vraltalar a3l Xarta! allacll

WalTalar awullst wurallsblar 8oTT

ken§ cHaparonéa o ‘2 8arurnycb: kon8lrak-
8lyadT.
Waftisblar 80T sanluwia knnychbl yalntg
aylat$H 1e2H&Ww cblai3b yabnTt8 ayla-
mfH1e2%wa T3ball bllan amlanacH (3.5-
rast). Har ..WA 8be8lernyatn§ uratb
8o Tikkwa len8. 1kl ]u/1 8be8leTyanT§
UTUrTy nratb 8orlo‘rga lens bo4acH.
Terbk necba rnalla kataysa, uralllayolllan
To TeT 3buncba Talla oflacH.

A-20b3blar
2000ayl/TT

Tbe yeblcle 18 inyen T clUleret lcecl-
T8 concllion3. Tbe yelocky arc! clnye
lorce cban8e \yllle rarwges. Por 8ucb dH-
lereT conclUion3 k3 erwte canno! pro-
YWe nece88ary tOrsve anc! yelocky. 1n-
creasT8 ol (be ranSe lor 3..5 lNTe3 lor
Tolor car3 ané lor 7..20 lTe3 lor
1nack8 18 reswrec!. Oearbox 8erye8 10 T-
crease a rarwe ol en8te Owye arc! ye-
locky lor a re\y rres.

Tbe 8earbox 18 a MnkK Tbar cbarwes
Man3rws3ton rallo T Mae ranSes.

Tbe 8ear rallo 18 pelTec! by ravo ol
8peecl8 ol Tpnl anc! onlpul 3bak3 ol Le
8earbox (PLy. 3.5). Tbe (ransrr3ston rallo
ol eacb paii ol 8ears 18 Iyo. Tolal rallo
ol lyo pails ol §ear8 18 four. Hoy Tany
(nTe3 3peec! 18 clecreazecl U1 Tany MTte3
Wrume \yll be Tcreasen.

0-40b3blar

500ayl/1T

100aynTT

C-20bablar

B-40 myblar

3.5-ra$r. I v/l 3bes3etyaéan
ural3béa aylanTa (erkTruy, o'reansbl.

Pumre 3.5. Cban8e ol rolaltoal 8peec!
Tran3atrec! Yia 1\yo pailrs ol Sear.



Yratblar 80T1Tn§ 0‘28arnsbl8a farab
Ve ailllaiar po§‘onaH, po§‘onasiz
Wrlar8a boYTtaéb Po§‘onall wraltalar
AnlMs:€a baraka! 8beBlermyalar JuiiHk1lan
orgall vralllaék

Harakalt wrallkb v$lubiS8a bToan
Texawk, 8iérayHK veaiTaiar aMns:
Tay]'né.

Bo8bsan8b udvH bo'ykba so'bla,
yanT a\doTaliK ya aytoTank bo8bsanayH
uvraltalar aulle: bo‘ladl

Po§‘onaH wn2altalar auls: olclira
yuwb/a Xi2ma slfacHSan po8‘onalar 8ot
bMan larslanacll. 2aTonayYly yen8Il aylo-
Toblllaréa 5...6 po§‘onaH, yukaMoTobl1-
lanéa, Ta8alan, MAN rn&utH ywmk
aylotoblléa 14... 16 po§‘onaH uralrtalar
Anhist o'Tablyapu. Har po§‘onaéa barakal
TaldunT 8be8lermyalar uiiHklan orsaH
uralllacH. PeTak, po8‘onaTt o‘28arunsb
baraka! uralllbéa”™ 8be8letyalar Jullll-
81l 0*28aM1IM5b orsall boYac. Hayéoychbl
baraka!; 8arollup 108 po§‘onarlanlaycrl.
Po8‘onalar 80T sar>cha KO'p boYka,
éuplel anyyanéan 3artarall Noyéalar8b
ynsaon boYacll.

Po§‘onaH wuraltalar aw™5>barakal!
uralllbéa 1sblllok elaéwan yallan 8oT8a
farab 1kkr, ucb ya ko‘p yall l1urlar8a
boYTacH.

2aTtonayly yenS8I ay”oTtobllaréa
clywprel oléTéa, ko'méalang Joyla8b8an,
dicl §Mélraklan yerakcbl koTpanoykabs:
ken§ larsal8an. Bunclay kon8lrvk8lyalaréa
Ve yalll raltalar Allk: o'talllac (3.6-
raxTt). Konslrnksiya ,)oylar8bl anlay ya
Bararam yuson boYacl.

2atonaYly baBeT, Ne Ksiya, ya Maiir
aylrotobllanéa :kk: yalll i2alrmalar anlls
o‘Talll8an.
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OepenéT§ on ran8rr88ton raHo8, Llle
Eearboxex are €1Y1éeé 110 3peeé Sear-
cban8e l1lran8rt88ion ané conlnron8ly
yanable 1rangLB88an 1ype8. 1n 8peeé Sear-
cbanée 1ran8rr88ion Lle Tollon Blrans-
rTmeé Lran™b Le pak8 ol Seare.

Oepenét§ on a 1lran8rr88ion clriye
8earboxe$ are é1Yiéeé T!o Tecbartcal
ané byéravHc lNypes.

OepenéTt§ on acotrol Tellloé, Sear-
boxes are €1Y1éeé 110 8ertallloTallc anc!
alllotalic 1ype$.

Cban8e-8peeé Searboxe8 éxTer by Lle
nutber ol Seare. 5...6 8peeé 8ear lrarB-
UN56106 1M Toéern care, anii 14.. 16
8peeé 8ear lran8rr88on T 1rmck8, lor
T$lance MAN ITuck ToéeKk are weé. On
eacb 8peeé Tollon 18 lran8rilleé Yia a
pak ol Seare. Tberelore, Llle 8peec! K
cbangecl by cban8in§ a covple ol Sear$,
1ol blch TolMon B lrarBlilecl. A
ényer cboo$e$ a xpeec! accorcbng Mo cy -
M8 conchnonx. W8ber Le nutber ol
8eare 15 bwpber Lle elllcnency ol en8ine
oTtpu! Wil be.

Oepencné on !be nutber ol 8ear
xbaiix, Searboxex are (bylec! illlo 1nyo,
rbree ané Tmllple 8ear 3baii Searboxes.

Tran5Yer5ally, rot-tounlecl en8ine
ané frot \ybeel éTe &e518n 18 \Yiéely
iTpieteTeé i1 Toéern care. TbI3 lype
ol éesi8ns ba8 a 8earbox \yub 1\yo 8ear
LWakx (M§. 3.6). Tbe 8earbox WILL 1\yo
8ear 8bak8 18 coTpac! ané elllbleT.

Moéern care 8ucb a8.bacelll, N6X13
ané Mawur baye a Searbox W 1lll1\yo 8ear
8bai8.



Ya%ona ra euw, Tuiibl3H xatO ayta/#/ xalll atr Mualllaslkclr.

3.6-rasT. To‘T1 po§‘onall, 1kkl yalll
vralwalar sl13L

Elakchbl yal, o<dVla, biIHaTchl yal éeb
alalad1 BMartchbl yalllas: 8be8letyalar
yal bMan yaxLU ya$alacH. Blrlarchl yallas:
8be8*ernyalar (2, 4, 5, 6) (3.6-ra8)
0‘21ann1néwlklan blMan, To8 raYisbcla,
btnchbl, ikkTchl, veblnebl ya 10‘MTchbl
po8§‘onalart berall. Btncbl — uwyl
po8§‘onanT§ blrlatchbl yablas: 8e8ler-
nyast (2) en8 ktoblk boYacl. LUl a”b 8oT
ens§ kalla boYacH. Bu po8‘ona ayTOTObI1
Joyiclan s0‘28‘aH$blcia, 084r 3barolllarga
nlanacH. Po8‘ona ywusionla$b8an 8am,
ak3tcba, blHatchl yalllas: 8be8letya
kavala$bacl, MckSlatchl yalllas: $beBlernya
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Kon/iibly

Pwmre 3.6. Pour 3peec! earbox Wb
1\yo Sear 8ba/B.

118/&11y a énye 8baJl 18 calleé a pn-
Tary 8ball. Tbe Sear8 ol LLle pntary 8bali
are Taée 8ollll\yHb 8bad. The 8ear8 (2,
4, 5 6) (Pw. 3.6) ol We pnTary 8baJl
whb LWewn comple8 proyble e Ar81, 8ec-
oncl,1blré anc! Mourlll 8peeé8 re$pecityely.
The Sear (2) of lle W8L 8peec! on Lle
pnTtary 8baii 18 8ral1e81. Bu! 118 e raiio
18 bi88e81. Tbl$ 8ear 18 eonneclec! 1o p1l a
car w ToHon or T poor roac! conch-
1ton8. The 8ear ol Lle nex1 8peeé ol Lle
pnTary 8baJl 18 biu8er LLlan preytouk arnc!
Yice yer3a, Lle 8ear on Lle 8econclary
(ényen) Bbaii 18 8raller Llan preywous.
The 8ear8 on Lle 3econitary 8baii rollle



Krcblblasbacii. 1kkMaulchl yalllas: 8e8ler-
nmyalar yaMapoc” bl prklarclaaylanacii.Bu
8beBletyalarclan barakal ikk/aTchl yal&a
3blb3aéa o‘rnalll8an 3txrotralor (9)
Tuiiast owal vralllacii. Hayéoycbl po§‘o-
na o‘28arvinabicla 3Txrotrator Tnnalant
sL)Ha<1 ya Vickinartchl yablas1 nlamayol8an
po§‘ona sbesieTyast blMan LWbla™acH. 1kl
yalll nralTakr sinmsitia baraka* yalllan
yal8a blir .upi Wesrernya orsiaH uralllacl.

3.7-ra8w. 11ch po§‘ornaH ucb yalll
vraltalar su/Bl

a—38xetabl; b—cblrta ko‘nTShl

5xetacla: 1—blrlartchbl yal, 2—
bMartchl yalllleMetyaa; 3—xTxrorrator
TAag81l; 4—ikkTcbl ya wucblnchl
poS'onalarw wladh ylkabl; 5—ikkMarchl
yalas: 1kkTCbl po§‘ona $ehetya$:; 6—
ikklMaTtcbl yaMas: blnncbl pos'ona
sbesieTyasi; 7—blnncbl po§‘ona ya owwa8a
xarakallawsb po§‘onalan mla8b yMkasi;
8—TckIMarchl yal; 9—oraHs yalllas: owaSa
barakallawlll po§‘ona $behetya$s; 10—
aylarl8b xarakaiiT 1eSkardiLp o‘28ariirnychl
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by beann88. Tbe en8te lNowwe 1$ LraB-
rifec! MoT Lllese Sears 1o Llle xeconiiary
kbaih Vla lle syncbroTt2t8 8leeye (9),
\yblcbh 18 Tonllleé on Le 3econéary 8baii
by a 8bl. 1n oriier 1o cban8e $oeecl a inyer
retoye8 Lle $yncbrot218 8leeye anc!
connecre K \ykb a 8ear ol 8bILLUNS 8peecl
1n éearboxe8 williT o $bali8, Mowye iioT
a 8bain 1o a 8baii 18 lraBrll;lecl by cou-
piing Sear8.

Pwure 3.7. Tbree §meecl Searbox \ykb
Liree 8:al/8.

a—xcbeTe; b—cro88 $eciional ylely ol a
éearbox.

1n We 3cbete: l—pnTary 8ban; 2—
pnTary $baii 8ear; 3—5yncbrowrtg 8legye;
4—lle SIIME lork o 8ecorcl anc! bkl
8ear$;, 5—seconé Hoeecl Sear Tomnleé on
LLle 3econiary $baii; 6—a$l 3peeé Sear
Toulllec! on Lle 3econgary 8baii; 7—8bIA-
T8 lork of LLe IM$Lanc! reyerse Kpeeé &ears;
8—xeconéary 8baii; 9—reyerse xpeec! Sear
on Le couTtersbain; 10—reyerse énye Sear



BHesretya o'ak 11—aylat8H HarakalT
le$karu8a o'28alirmycbl $He8letya; 12—
oralh yalllas1 btncbl po§‘ona sHe3ermyasyy,
13—oraHs yaiaas: 1KKTcbl po8‘ona
$ehernyas:; 14—oraHa yalSa Harakalw
ckvrwly uralllycbl 8Heslerrya; 15—oraHsa
yaH; 16— a(rnaiar aulst Kodus.

Yallar (1, 8 ya 15), ural:talar aulli-
nT8 kocusMa (16) poc!8blpTklarcla
o‘rnmalll8an. BiilaTtchl yalclagl 3beslernya
(2) oraHsa yaltn§ (15) $Hesiernyas: (14)
bMan c3cHrry 118Hla8H8an boTacH.
8He8lcrnyalar (9, 12, 13 ya 14) oraHs
yal bllan yax1lin ya8alacH. 1kklaTtchl
yaltn§ (8) sHeheTyas: (6) yallla $H1/8H
brtkTtaéa. 1kkJlatcbl yaiclas:i (8)
kTxrowralrOr tmirasl (3) Haw 3blksaH
bTkTaéa. Ular yal (8) o‘aAl bo‘ylab
8unl$b Tko T bor. 1kklatchl yalcla8l
(8) 8HeBlermya (5) poc!8blpTkcla Joy-
1a8HSan ya 8He8letya (13) blMan cknrry
H3bla3bl3Héa.

BTnchbl po§‘ona ma8H ncHun mncHwn
Hayéoychbl ylka (7) yoréarwéa Lllesrenyat
(6) 8unb 8HeBlermya (12) bllan MBHalagl
Haraka! bblatchl yallan (1) ikklMaTcH:
yal8a (8) 8HeBlermyalar (2, 14, 12, 6)
orgall virarHacll.

1kkTcH1 po&‘onaTt wula$b wmcHwun
8He8lernyar (6) éaxlabbl Holal& say-
CaacHya ylMka (4) yoréarwéa 3txrotrarOor
TulasilM (3) 8He8fernya (5) bllan
Mebla™acll. Haraka! birlatcbhl yablan (1)
1kkMaTtcH: yal&a (8) 3He8lermyalar (2, 14,
13 5ya Tniia (3) orslaH n/anMp

YcHTcbl po8‘onaTt wmlaS8b mcHun
Tuinaw (3) 8He$letya (2) bMan M3blaTéb
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8Halt 11—Sear O cHanSe cllrecéon ol ro-
laéon T1o reyeree; 12— r3! $osecl Sear on
e couvllersHaii; 13—3econé xpeeé 8Sear
on Le couTtersHaii; 14—"eallo eoflanlly
1ran$Tk Tovnon O e covnler$Hall; 15—
covlllersHal/; 16—8earbox Hov8TS.

5Hali8 (1,8 ané 15) are TouTeé T
LLle Searbox Hon3T8 (16) by beannp. THe
pntary 8baii 8ear (2) 18 con8*aTly
TeaHeé \yiiH 8ear (14) on rHe
covnreraHal/l (15). Oears (9, 12, 13 arc!
14) are Taée 8oHé \ykH LLle couteraHal.
Cear (6) of Llle 3econéary 8Hall (8) 18
TonTeé on e Wal by 8l THe §n-
cHro M21M8 $leeye (3) on Lle 3econéary
§Hai1 (8) Bconnecl:eé MO Le 3Hall by $lk
Co. THey can Toye on Le 3baii (8) T
e lon8knétal éneclon. Cear (5) on
Lle 3econéary $Haih (8) 18 TouTec! by
beann88 anc! con$lanl:ly Te$Heé \ykH Lle
8ear (13).

THe ényer \ykH e Help ol Tork (7)
gHils a 18l Sear by Te8bIn§ Llle Sear
(6) WilH LLle 8ear (12). THe ToMNon lrarB-
T 18 'roT We pnTtary 8Haii (1) ro Le
8econclary 8Hain (8) Yia Bear3 (2, 14, 12,
16).

Cear (6) rellrn3 MO 118 Tllal po3!-
Mon anc! LWe syncHroTt218 8lesye (3) 18
Te3Hec! \yiiH LWe 8ear (5) by lork (4)
anc! Llle 8econc! 8ear 18 8Hliiecl. THe TO-
Hon 1ramsT 18 'roT We pnTtary 8Haii O
THe 3econéary 8Hall Yia Sear8 (2, 14, 13,
5) ané Lle 8lesye (3).



Haraka* bblaTchl yalllan (1) MckMaTtchl
yal8a (8) 3besleTyakr (2) ya tuiia (3)
orsall uvralllacb. BllaTchl yal (1) ya
iKkmnatchbl yal (8) 10'8‘n wmlanacb. Ayla-
T3b lerlWan bir X1 boYacl.

AyTOTObI orug8a barakanar3bl ucbun
bayéoychbl ylka (7) yoréarTtéa 3besler—
nyat (6) aylarsb barakaiT {e3kan3swia
o‘28arlrunycbl 3be3letya (11) bllan M3b-
larad/. Haraka! blrlatchl yalllan (1)
1kk1latchl yal8&a (8) 8beslernyalar (2, 14,
9, 11 ya 6) orsab wuralllaci.

HayiioYchbl po8‘onalart o28aiiTsb T
Hasblsb Tuinasw ajrallb atal8a o3blracii.

W n yalll nraltalar aulllllla baraka!
bblaTchl yalllan (1) ikklMaTtchl yal8a (8)
1KK1 Jub 3beslernya oruaH nralllaék 1<l
vl 3besrernya kalMa wralwalar 30TLW
OH3b8a 1Tkon beracH.

3txrotralOr ulanayol8an 3be3lerrya
blMan yaltn8 aylar3b (erMklanw len§-
la$bnnsb mcbun Xi2tai sfacH. Bb X1
{erVkéa aylanayol8an sl$rlarw ulasb
2arba8i2, sboysileiz atal8a osblrMacii.

3.8-ra$1. 11cb po§‘onaH vralralar sullsiia
po§‘ona alTasbiinsb TexaTrT fl3rlan.
a—uyll; b—TI1k3alOr; é—orsa8a barakal-
larsbcla poS‘onaw ulasll Toslarasl.
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Tbe Ww1 3peec! B53bllec! by Tesblné
e 8ear (3) \ykb Lle 8ear (2). Tbe pn-
Tary 3bain (1) 18 connecleé IO Lle 3ec-
onéary 3bain (8) cUreclly. KolalTt§ 8peecl8
are 8are.

Oear (6) 18 Te3dbeé wWkb reyerse
3peec! 8ear (11) by lork (7) axl a yebl-
cle Toye3 back. Tbe Ttc/lion ran3Tk3
rroT Le pntary 3ball (1) 1o Lle sec-
oniary LlWain (8) yla 8ears (2, 14, 9, 4
anc! 6).

A éwer TW UWe cHBen8a8ecl cluich
cban8es 3peec! Mears.

1n Ue 8earbox \ykb Llree 3baiiz, Lle
TolMon Han3Tk3 'roT We pnTtary 3bai
(1) TO We 8econclary 3bain (8) LUrom8b
Myo pails ol §ears. T\yo pair3 ol §ear3 pro-
Yile Le bI§b {ransniizsion raiio.

3yncbroTrer 3erye3 [O ab8n Lle ro-
lary 3peegs ol Le 3blMin§ 8ear anc! a
8baii. Oears, blcb are rolaiing will Lle
8aTte 3peeck, connec! \ykbonl nolse arnc!
3bOcCK.

KOl B

pi8ure 3.8. Speecl 8Sear 3blLLUNg éeyrce ol
1be &earbox \ykb LLiree 3bal/3.
a—Ilock; b—Sear lock; c—reyerse Sear
3blMbné <3ie



13HMa yarab uoba HTT% blr Tninéw, Yana o$blrtouua

ayla%Tt 3blMal.

M1no Wn&bek

112317 3 13r anl8i<d po§‘ona o'réarTH
Texawrr anyiéas: yatlbl3rT bajaracH: smil
— blr y3a1é3 Yéé po§'onawwy, nlar$blt
Casts1aycl|; Leal;orlar — nlanSan po§‘on3T
Hayéoycbl 13’sT 812 a™r3lUiiw laslsalaydT;
ow38a Har3k3113t5H po§‘on3t wl38H
wo8larabl — Hayéoycbl ow38a Haraksc-
1ar8H po§*onasiLlU nl3dHa e’ Hbonw oxbirad/

2atonaYly ayl:0Tobl113TT8 aksan-
yalléa ayTOrtallk bolll aanbluan n2311313r
Anuer goWanlfaébs Po§‘onsH wvrsl:talar
unln8tT8 Hat aylrOT3lk bo$luwansb
112111an T3yuw,é. CHérsylk mn23ltalsr
AT ayrwTamk bosHaaTHT yarallsH
yen8rroa. Aylotoblllarcla 81€r3yHk vxar-
Talar guiist xkaméa 8lclrolrangorratOrlar
(3.9-ra81) a0‘Mat8bl ken§ Tuia™Nan.

N3808, LUrblna ya reakTor §‘McHraklan
birsaHkéa lor 8HakHT 1a8HW1 elacH.

O ‘MdTraxlar toblé3 parraklar bo‘ladl
CnérorrawloTtlor 1icH! Toy blMan KO’1a
boYacH. N3808 — yelakchbl, Wrblna —
yelaklanwnychbl, reaklor — toTtenlT
osblwH ya2lralsnTt blyaraéb

N3808 (1) 8‘McHres: ay13nT3 Harakalt
éY18ate1r y3Hésn olxH N3808 parraklan
oa831(1a81 Toy Tarkaréan socHTta kmcH
ca’8lMlakrcblk raémeéan K1n kava raéln88a
K2n TtlWlacH. Ne soséan Toy KTeHK
ener8ly3 olacH. Moy oglrr Wrbin3 par-
r3kl3rw3 vmacH. Yng&3 krellk ener8iyssit
beracH ys barakal8a kelllraéb Turbrtaéa
ener8wyasiw yo”o”3n woy bleblk
r3éwsésn Kin resk*or8s kinxlW. Keakror
Toy osarwTné yo‘naH$blT nagos parrak-
13n yo‘rnaH8bl8a 0‘283rlL3é1. Moy n380883
A38bHK812 Kn3éb
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Punclon8 ol 8e3r 8bllLUnNg cleytoe ol
LLle 8e3srbox 3re M0110\yT88:

e lock preyeTs Lle 8blLUNg ol 1\yo
8peeé8 31 Llle 8ate MTe; Le 8e3r lock8
preyen! éisconnect ol connecl:eé 8e3r8
wlloll ényer'8 acllon; Lle reyeree 8ear
8blILLINg éeytoe coricen(;r31e8 3 ényer'8 al-
leniion KO 8bl/1 reyerse énye 8ear.

1n Toéern c3r8, We anlOTalic con-
1rolleé Searboxe8 are n3eé. The cbarie-
8e3r 8esrboxe8 H3sye 3mlotalc conlrol
8y81.e18 100. U 18 easier [0 Take Hyérau-
Hc 8esrboxe8 \ykb anlotalic conlrol. Tbe
louwe conyeflere (P18. 3.9) are Wweé VYiée
1M Tol:.0rcar8 38 byéramHc 8esrboxe8.

Tbe pwutp, Wrbine ané Lle 8lalor
Take a*ore lorT 1o8elller.

\Ybeel8 baye Lle wT88 1illgiée. THe
eonye/ler 18 W1eé 1n\ynH on. THe putp
18 énye, Wrbine 18 ényen, 3né 3 8l3wor
Tcrea8e8 Lle lorgve.

THe en8lne ényes3 lle putp wHeel
(1). Tbe dl bellleen \WIrg3 Ho\Y8 l'roT
8rall r3éw8 KIH1io We bl§ raéws KH
unéer e TtMunence ol cenlrHu8al lorce.
THe of1 3ke8 blnelle ener8y lrot Le
putp. THe o/ Mow 3Tec!8 LWe (urblne
\VilM8s. CriYes Llle knneHe ener8y 3né re-
Toye8 k. THe oH 1038 ener8y 1n Le LLr-
blne 3né enler8 1He 813lor Mot Le 81311
raélv8 K 1H THe 8lalor cHan8e8 ol Jo\y 10
e putp Wkné élrecHon. THe QL1 enler8
1N We putp \yHHoLL resisiance.



3.9-ra8LL. CHénJ/lran3lorralor sxeLLas: ya
18blagH pnnsip1.

J—mazso3; 2—lrblna; 3—reaxktor; 4—o‘riH

TUasi, YOKI erkT aylaw8b Texawrriu.

KeaklOr 8klrolranglortal.orcla urall-
layol8nToTenlT 2.4 karra o3blnb bera
olad/N K.eakiorgsiz ToTenl T 03bTh bo‘}
Taycll. Turblna aylat8bie2 k1 nasosTn§
aylaw$b lerlupip yadlnlazb8ancla o‘21$b
wwuiast (4) reakoTT8 erkT aylaw8blw
Ma’'rrlaycl. Mowell Aiytall o3sbtaycrll.
OllUrcKrawlrorrarOr 8lclrotwla re.itkla
18blaycH.

CHclrolran8lrorralornté totenl T
03bT3b cHaparot 2...4 ayllUtobll ncbun
yelarH eta3. 5butn§ mncbun Sklrolran$-
lortalor8asio'sblTcba Texanlk nral Takr
Al soTanmMac!]. 112alta— 8lclrotexatk
vralralar aulls: cleb aalad/l
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W ire 3.9. Conyeiter 8cbete arc!
\yOorkrg pnnc:pe.
I—pwuTtp; 2—lirbine; 3—8lalar;
4—cH8en8a8etenl cluilch or mee rolaltg
Tecbabl3T.

Tbe 8lUor Tcreases Lle lNman8rwllng
Nowme w Le conyeller lor 2..4 ntes.
1ncrea$t8 LWe MOwpe whboul 81atOr 18
1Tpossible. \Yben Lle rotry 8peeé ol LLe
Wrblne ba8 becoTe clo8er o Le rolary
3peec! ol We putp We $lalor ba$ rvn
lTee by éisen8a8eten: clulch (4). The
lorsve yalve ba8 nol Tcreaseé. Tbhe lowye
conyeiler N8 T Toée ol byérambc
conplTs.

Tbe rorave TcreasT8 ran8e 2..4 ol
LLle conyeiier 18 ror enov8b lor a car.
TbI8 18 \yby Lle lowwye conyeiier LLB1a118
loSelller Tl TecbaTtcal iransT 18storl.
Tbe énye 18 calleé byéro Tecbartcal
1ransT 188tOr.



Ne 20rar ncHwun 3ayollar

5ell-cotrol auesmnon3

1 blcaiTawar amll TT8 yazilas TTa?
2. YoaiTaiar aulsiling sanéay Lrlan
Tay™mné?

3 11zaTazar AaMMN8TTE éelallan.

4. (NMrallrakr ann$T78 13HlasH pnn3lprl
W8HmnNLUTE?

5. Po§'ona alta8Hnn3H aunlra3llo‘é‘n-
8claaydb benn§.

1 MHa! 18 lLle Mvnciion of e 8earbox?
2 \Wia [ypes ol LLle 8earbox o you Kro\y?
3. OelalB of LLle Searbox.

4.3e8cnbe Lle operalt§ pnnclple ollle
uearbox?

5. Tell abow 8ear 3H1LLINS éeYice ol 8ear-
box.

34. TAOB1M1A8H 01T181

3.4. TKAIM8BIMEK OEAKBOX

01£1 ya owa ko‘prniklar yelakcbl bol-
8anéa wuralllayot”an Haraka! lartosla-
T3bl kerak. Tas81ltlasH anlli vra”™aéuisn
xarakalTt lartodlanllaél, iadAsiT i1ayéu.
TasaszMa3sH aniist §‘Méwrak lNommladl 4x4,
6x6 boY™an ay{ornoblllaréa s0‘11arlaél.

Oéély lablmilagll amn3sa (3. 10-rasr)
Haraka! yelakcbl yaléan (1) krmxH. 5Hes-
letyalar (2, 3, 6) yoréartéa olé ya orsia
ko'priklar8a Harakar uralllH yallan (8, 5)
orgall 1a4a3:T 1anaéi.
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\YHen LWe F'roT ané rear axles ol Lle
yeHlcle are énye éisinbunon ol e 1rams-
TKNNG6 ToyeTeT 18 reawreé. THe lrarBe
ler 8earbox éisinbuies e 1ran8TTT|
ToyeTelll. THe lransler S8earbox 18 n3eé
T yeblcles Wil \yHeel arranS8etenl 4x4,
6X6.

THe Tollon enlers 1o e 8lrple 1rars-
ler 8earbox 'rot Le énye 3Hain (1) (P,
3.10). THe Tolion BHé&l$lnbmled 1o 'roT
ané rear axle3 by lle Help ol 8ears (2,
3, 6) ané LronsH 3Halis (8, 5).



3.10-radar. Tagbltla8b AnésnuuLy, exeTasi:
a—c/Herenbialll 1aabltlath
b—alé&l ya oua Ko‘prik yalanw mllyéuian
TaH 1as8iT 1asb Aust.

Obl1 ya orsaa yelakcbl ko‘pnklar yal-
lan (8 ya 5) ora&éa élTererBlal boYacH
(3.10-a rasT). OlTeren8lal ko‘prnklar
§Mélraklant LrH lerbkéa aylat8buia
1iTKoNn beraéb OlTeren8lal lran8rr8-
siyanié osblacba 20‘naTa$uyt No'1T -
1la®el MosHnTellk élerensial KONNMMK-
giyast Ko‘priklararo totenlTt LUrbcba
1a98111a8b8a baT 1TKOMN beraél.

Obl ya owa ellakcbl ko‘pnk yallan (8 ya
5) tulla (7) bMan mnlaw8bl TUTKT
(3.10-b ra8T). Hayéoycbl o84r yod
8barollléa TninaTt (7) vlaycH, olé ya owa
Ko'pnkK yurHtalanTt bloknoyka sllaél.
AMoTobl1 oYa8‘onlulosbaé:. Yens yo‘l
8barollléa bayéoycbl Ttu/la (7) bMan
yallarw &aCac/1. Transrigsyaéa o3blsacba
ro‘wl15bbo‘ltayél, yotl8lsafiosbTayé:.

TassinHasb anlllan bir ya 1kki po§‘o-
nall bo'H3bl T TKT. 1kd po§‘onaH olé
ya owla Ko'pnklar8a élllerensiat yur/fitaH
1a081T 1@8H aulMbl 3.1 brastéa ko'r8alli8an.

P18ure 3.10. THe $ebete ol e Irarder
éearbox.

a—Ilrarder Searbox /b dATereThl; b—

Irarn8ler Searbox /b complt8 Lle 8ba/18
ol axleh

Tbe élllerenalis localed beteen Lle
8bal/i8 (8 ané 5) ol (be ITOT ané rear ax-
18 (Pw,. 3.10, a). Tbe &MTerenial prcmée8
rolllton ol \ybeel8 ol axie8 \y/b élrerer
yeloc/ly. Tbe élTerenlal preyenl8 Lle
oyer81re888 ol Irang 1LB5an. 3e8wun ol mor-
eayal iy, é1iMerenTl proYiées Eé&nbllon
LLle MOwyie benyeen axle8 by élMlreret yalve.

5bal18 ol Lle ron! ané rear énye ax-
18 (8 ané 5) are compleé by clnleb (7)
(Pw,. 3.10, b). A ényer comple8 LLle clulcb
(7) ané lock8 Lle énye ol 'roM ané rear
ax1e8 T baré roaé eoné/lron3. Pa88ab/Uly
ol lLe yeblcle 18 Tereaseé. A ényer éis-
connec!8 e 8&a18 by elulch (7) T easy
roaé conéHiwons. Tbere 18 Nno oer8lreS8
1n 1ransllission ané Lle el con3utp-
Tton é0e8 ol increase.

One ané Myo 8ear {rawler Searboxe8
are n8eé. Tbe lran¥er uyearbox \y/lb I\yo
8ear ané éHlerentl énye lor F'roT ané
rear ax1e8 18 &o\yn w Puy. 311



Yosk/Ik cko& cla M T oHb, kek3ay™aniia e3a arna aku riTiian uaw,latb

yaskatop ew, (0% V/yolr.

3.M-rasT1. Yen8Il a\lotobl11aa8111a8b
8L

2—yelkachl yal; 3—smyl poS‘ona 8-8-
iernyasi; 4—po8§‘ona s0'3bl3b Tuiiasi;
5—ymgon poé'ona sbesieTyasi; 6—oraHy,
yal; 7—orua Ko'pnkK ynmrast yaH;, 12—df-
lerersiar Kotpmsr MBI e'VicHmyp; 13—df-
leren8lal bloklroyka8l Tuiiasi; 14—olll
KO‘pnK ymn:ias: yaH.

Buroycbl ToTteT wralralar aullsi-
€an yelakcbl yal8a (2) kelad/. Yelakchl
yalcla suyl po8'ona sHes(jermyas: (3) ya
ynson poS§‘ona sbesiernyas: (5) erkr
o‘Talll8an. 5be8lernyalar (3 ya 5) oraHs
yaH 8be8leTyalan bllan ckirty M3blasb-
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Beneka

Puwre 3.11. Tranaler 8earbox ol a car.

2—énye 8ball; 3—reéucbon 8ear; 4—
8ear 8bIMN8 8lesye; 5—oyerénye 8ear;
6— couTer $ball, 7—rear adle ényer
8baif; 12—oolbecl WHeel ol 1be cXeren-
bal bousilg, 13—clererbal 10cKT8
8leaye; 14 roT axle énye 8baii.

Tbe lorsme 18 {ran3rtec! I'rot 1be
§earbox O énye 8ball (2). Keéuciion Sear
(3) anc! oyeranye 8ear (5) 18 Towmllec!
on 1lbe <3mye 8baii Mee. Cears (3 anc! 5)
are Tesbec! WwWHb Sear8 ol [be conTersball
conBlanlly. Al 1be Tlertecliale po3Ton



8an. Po§‘ona s0'3bl3b Tuiiast (4) o‘Ma
bolalcla laa811la8b sllin3blan baraka!
uralltaycll. Mulca (4) yeTkchbl yalr
3be3™ernya (3) bMan wulaxa, barakal
cHTerer8lal orsaH olll ya orfa Ko'pnk
yurbtasuwa yallan8a (7, 14) wralllacH.
5beBlernyalar (3 ya 5) Har xi1oUcbaTéa.
Yralsblar 8ot bat LWrbcba boYacl.
5buTng uncbun las$lrtla$b Aanli 1kki
po§'onaH [leb alalacH

Mwuiia (13) blMan cHTerenzlalt blokb
roykaksb Tm Tk 1. HayMoycbl oYa o84r
yo!Y 3barollléa Tniiaéan (13) lMyclalanacH
OllTeren8lal bloklroykalan8anéa baTtTta
Ko‘pnklar yallan (7 ya 14) bir X1 1le2Hcla
aylariacH.

ol le 8bllLUng &leeye (4) Le Tolon 18
no* xransrtec! LWrom8b Lle wansler
8earbox. Alier LUe 8bllLNg 8leeye (4) ba8
connec*ecl Llle énye 3baii *o Llle Sear (3)
LWe TolMon 18 {ran3rtmnec! LUron8b di-
lereial 1o Mnye 3bal13 (7, 14) ol I'roT
arc! rear axle8. Oears (3 ané 5) baye dH-
lerelll (MTensiwolB. They baye éllleren! ra-
1108 100. Tbalis \yby LLle Ixan8er Searbox
18 callecl "Trmo-3peecT.

Tbe LWIiTererlal can be lockecl by
8leeye (13). A TMnyer nses LWe locker (13)
T loo barcl roac! concllions. \Yben Lle
(MHerenmal 18 lockecl, rotnruy, Speecls ol
Mnye 3bal13 (7 ané 14) ol axle8 are 8aTe.

Neroral: vicbun 3ayolWar

5ellr-cotrol swmesllons

1 Tasslrlasb Aanll5TT8 yazilas 11a?
2 Taa3Tk3b aAnll 778§ sanMay Wrlan
Tay]'né?

3. Tas” nHasb suMsiMMg <Mallan.

3.5. KNKOAMN

1 \Ybal 18 le Tuncllon ol e l1rarsler
8earbox?

2. \Yballype3 ol lramsler 8earbox?

3. OelalB ol {ran3rer 8earbox.

I,/AT VIA

3.5. CAK)IN NK1YE

Yer noiekigbé: 1a’3 T T 30'mcHnNsb
ncbun yelakchl ko‘prnklar kuroy”a o3ra-
lar yorcktMa bTklUIMacH. Ayrotobl1nT8
barakan yaa™ga wlar kiroy8a T3bal:an
yelllkal l:ebraracH. 112al:talar aulllan
yeTkcbl 84k/raklar8aburoycbl Tote T T
vrall3béa karganb wvrartallan loyaoa-
larlach.

112altalar aulls: (1) (3.12-rasT)
rata8a o'talll8an, yelakchbl ko‘prk e3a

1n orcler O absorb Lle aclion ol Lle
roan mneyennes3 nye axle3 are con-
neclecl 1O LWe boay by belp ol 3u3pen-
3t0n3. Axles osclllale relallyely e bolly
T TOoYil8 amlOToblle. Thbe louwwe 18
lransrtilec! I'roT Le Searbox 10 \ybeels
Yia llle caréan énye.

Tbe 8earbox (1) (MNB. 3.12) 8
TouTec! a! lWe lrate anc! MNMnye axle 8



rata8a .(11) ostalar (10) yoréatlla
brklTtl8an. Buroycbl ToTe T yelakchl
KO‘prikka 0“2 8allycban a — burcbak o3néa
aylanacluian yal (7) owaH wralllach.

3.12-ra3t. KaréanH vralta
fA13tlannTt8 Joylasbuy 3xetasl:
J—wurartalar amlw; 2, 6, ya 8-karéan
3batblan; 3-orabs karéan yaH,
4-oraHsa (ayancb; 5-3blzall bTkTa;
7-a8081y kan3an yaH; 9-aso3ly urarTa,
FO-re88ora; 11-rarta.

KariianH vra(tan 8 ya2|rafl— o‘slan
blr ckTuia yolta8an ya o0'2aro JoylafHiyl
0'28anb LWraéwan yallar orasbla baraka!
nraiisb.

KaréanH wraltalar tmslaall o3staH
yelakcbl 8Tl raklar blMan aso5ly nralta
orasbla baraka! wraiisbiia baTt [loyéa-
larlacH.

Karclanl vralta8a karian 3bartHan
ya karéan yallan MracH. Kariianll wvral-
Tatruw, yoréarchbl amnlralan: bo‘ylata
Taszola o‘28an3bT: 1a’tTlaycluian 3bll-
sallbTkTa (5), 1KK1 ya nniian or”s yalll
kan3anH wraltalarcla orabsa layancb (4)
(3.12-ras3T).

connecleé 1o We rate (11) \ykb Lle
belp ol 3u3penston3 (10). Tbe Orave 13
{ran3rtuec!lo <3ye axie nnéer Lle yary-
T8 an8le a Ya Le rolary 3baii (7).

P~Mure 3.12. Caréan énye pall3 ar-
rarueTteT 3cbeTte:
1—8earbox; 2, 6 anc! 8—cariian piills;
3—rt1lertkMale propeler 3ball;
4—ceTer 3uppown; 5—3plinec! .pT*;
l—TaT propeler sban; 9—ITal inye;
10—3pnn§; 11—IrarTe.

Tbe purpose ol caran /1Te 13[O pas3
e TolMon bellyeen 3ba/13, axe3 ol \yblcb
are no! on one MNne axl cbarue Len-
PO3LLIOM.

Carclan énye 13 uzec! [0 lrarwler Lle
TolMon bel\yeen \ybeels Viib Tclepencl-
eT 3um3penston anc! 'mal clnye MOo.

Can3an (3nye con3:3ts ol can3an JoT13
arl caréan 3ba/l3. Acklkional paiis ol
carc3an énye are 3pHnec! p 7! 5, yblcb
proyble cban81§ ol lonuKuclugrl dlarce
ar3 eeTral 3uppoii 4 lor carian inye3
Wil 1\yo or Tore 3bain3 (Puy. 3.12).



313-ra3rt. Karéan nral'ta: 1—ela8'k
Tuiia; 3—kreiictna; 4—$alik;

5—cHexla81ch balla; 6—«kre$loyta
pockMpnuwii 8—ela8bk Ml lallane8l;

13—oW kan3an yaH; 15—oraHs (ayanchb;
16—ol karclan yaH yWa$l; 17—owga

kariian yaH; 18—ouwa karclan ya yL a5,
19—a%s1y uvralllra yerakcbl yaATriy,

fanes:.

Kariian sbarwn o‘uylan ora8lcla8l
burcbak o‘28armnycban bo‘l18an yallarT
«barwrH bTklwb, baraka! nza{isb8a
X12tal srlacl.

Karéan 8baTTt blkn karéan kbatT
ya elaflkkarclan $batT LWirlanipbo‘ltack
(3.13-rasrm).

0 ‘1lan arablclaél burcbaktruy o‘r8a-
naycbarl ! 4° 8acba bo‘18an yallar €1a811k
karéan 8bartrlan (1) (3.13-ra$t) blMan
bTklTlacH.

Ela$mk karéan BHarwnéa yallar
ylMkalan yokl lNaneslan elasiik Talenalll
ektenHar owaH bTKHNKCcH.

Bikil karéan $Hartrlan. blnknr8an
yalanTtrw, burcbak (erHklan wwsbarwa
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Pwure 3.13. Carclan énye: 1—HAex&K
covpUiny, 3—cro88; 4—S8a8ke{; 5—cbeck
nng; 6—beanrwy, ol cro88; 8—Harwe ol
fexlk covpWrw; 13—pnTary propeler
8ball; 15—ceriral 8vppoii; 16—pnTary
propeller 8baii ork; 17—8eeonclary
propeller 8baii; 18—8eeonclary propeller
8baii lNork; 19—%Aanue ol clnye 8baii o
Al énye.

Thbe caréan p T! Take8 alikmlalecl
,JOT1 acl pa88e8 rbe Tollon bellyeen
8ball8, 1be aruk bellyeen axe8 ol \yblcb
Byanable.

Carclan )otl BcHyuké 110 8HT anc!
ela8c 1ype8 (Py. 3.13).

5bal18, blcb baye 1be yaryT§ ariik
aboun! 4° bellyeen axe8, are conneclec!
1brou8b elablio caréan” o8 1 (Pw,. 3.13).

Pork8 or flare8 ol 8bali8 are con-
neclec! by 1be belp ol exktenl8 Taée
lrot ela¥c Talenal8 1 eladnc earitan
JoT(%$.

Tbere are con$(an( yelocWy ol ané
yanable yelocy aot!rypex ol 8/H caréan



farab, burcbak (erHMan 1en8 bo‘18an ya
(en8 boYrta8an lurlampboYTacl.
Burcbak (e/lklan l1en8 bo‘lta8an
blMiAr kar/lan 8baTtTNT§ LUrll3bl ya prn-
siplal 3xeTas! 3.14-ra8tclakellin18an.

3.14-raBT. Burcbak Cerllan leng
bo‘lta8an blkk karéan 8HaTT larkibt
1 yMka; 2—P-51Ton pla8ing;
3—cHexlaélch 3Hayba; 4—«krestOyTa;
5—orqa ylNka; 6—orsa Karéan yal;
7—unaH po<MnpLuk; 8—cbexkla81ch
balsa; 9—boll; 10—rtobloychbl balsa.

Karéan ylMka8tT8 blnncbl yarrt (1)
(3.14-ra8T1) yal8a Hane3 yok: boW bllan
binkMrMacH. 1kktcbl a~rbl (5) yal&a (6)
payyanclab btklrMacH. KrestlOyTta (4)
ylkalar8awnaH pockbl pwklar (7) orsall
3bartrH bo8§‘lanacH. Poc18blpTklartng
kre8loyTa bartoslancla sLiyTtasH1 ncbun
cbexkla8lch Halsalarclan (8) Moyclalanacl

Pol8blpnilklar 18bsalanuychl yura-
lanT rnoyla8b mcbun mnlarnt8 i1sbchbl
A18tlan Toy bllan HOHcHMlacH. Tasbal
TubHéan §‘Molr— 8alTk blMan yopliacrl.
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,]oT15 clepenclT§ on rale ol WU T ol 3ba/13
corirecrec!.

Con8lrmcl:on anc! prirknple 8cbete ol
8UT yanable yelocWy pnoT! 18 Lluiaralec!
W p'8s. 3.14.

P~ure 3.14. Pall3 ol 8T yanable
yelocky oot
1—Tork, 2—P 3bape plale; 3—8dely
XyasHer; 4—craosx; 5—rear lork;, 6—rear
propeller 8ball; 7—neede beanns§;
8—%alely nn§; 9—boll; 10—e=al nns.

The 8L ball (1) ol carclan lork (Puu,.
3.14) 18 conneclecl Go 8baii by Man8e or
bol. Tbe 8ecoricl ball (5) 18 conneclecl 1o
8baii (6) by \WeldH8 Thbe cro88 (4)
connecCec! 1o lork3 by atculalecl ,JoTl
1brou8b neeclle beann88 (7). 1n orider o
preyet retoyTt8 ol beann88 on cro83
Pile 8d'ely nn88 (8) are mzecl.

\York area3 ol beann88 are [MTlecl by
1nbncart tO 8Srea8e 118 rmbbIng 8urTace8. 1
18 prolecliecl ToT ertronTeT by coyer-
Sl



Blron kkm Ull&k&a uasii alan bo AwT, bulln rekTT, \uuiit
bMan bo87latb, bl rra”ntrtcka wnitian gobTT DllTackT.

Burcbak lerHklan 1en8 bo‘lTta8an
blMur karéan 8barxrlanéan yallar o‘alan
orasxéssi burcbak y = 4°..20° bo‘18an
bolaréa loygalanZacll. O ‘alar orasiéas:
burcbak 4° éan kKuwblk bo‘H8bl karéan
3batTnT8 XxXxrra! TmMééamnmT KesKT
A18sainlraal.

Karéan yallar Har 90° aylan8anéa
kre3tOyxrna 1exkxsHs1 kKaréan yallan o‘salar
orasias: y burcbakka len§ HAwytallla
lebranacll. Bunéay Jarayon yelakcbx
karéan yaH o‘28arTtas burcbak GCerH™
bMan aylan$a Haw, yelaklanuycbl karéan
yaw bar 90° éa lerros ya 3eKTros

aylarx8blua 3abab bo‘lalll

Yelaklanuycbl karéan yaH burcbak
1e21umre nolek]5HS1 yburcbakka bo8 iy,
Burcbak kaiiaksbl3bl bllan no'ekislk
onacll ya ak3Tcba, kaTayisbl bllan
kioblMasbaclT.

Burcbak ler/Iklan lenu, bo48an kar(lan
$banvrlan (BTT5H) oéaréa olé yelakchbl
ya bosbsarnycbl §Ticlraklaréa barakal!
uraHsbéa sso'Viar/lacH. BTN § a303xy 3ababl
BTT5H1lannt8 45° burcbak8acba bara-
kaCt vrallbl TUTKT.

BTT3Héa yetkchl ya yelaklanuychbl
yalartné burcbak [extLEarxrxré 1ens Safla-
ry$bl, sbaTlllaréa baraka! vralBH bartaba
yalar o‘ulan orasxéas: burcbakt bo4uny-
cbl bl3zekll3a lei8lifclaaTal8a o3birOaéx.

BTT3HTNé kon8lrvkmvyalan sbarcbaH
ya Tnsbccball boYaéb
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ATIr TeTur

5MT yanable yelocHy Jour& are ap-
pHeé wben Le an8le beTteen axe3 ol
8bal/8 18 aboun! y = 4°...20°. Owurabllky ol
caréan pTr3 éecrease3 \yben Lle angle
beC\yeen axeB 18 8rall Llan 4°.

Tbhe cro88 plarne 08dNale8 lor yalve
\yblcb 18 eaval 1o an8le y beMeen axe8
ol 3bal/l3 1 eacb reyolulon ol propeHer
8hal/8 For 90°. Becamse ol u Lle ényen
propeler 3ball: rollles lasCer or 31o\yly
1Meacb reyolwiion ol énye propeller 3baii
lor 90° by con3car yelocky.

Yanaiion ol ényen propeller 3baii ye-
loclly éepenés on angle y. Yarxaiion ol
yekacky Tcreases aJler [be angle ba8 been
Tcreaseé ané yxce yerse, yanawon ée-
crease3 aller lle an8le ba3 been ée-
creaseé.

Con8lanl yelocky Jow(5 Mramsfer Lle
Tolon 1o énye ané 3leereé ubeel8. Tbe
TaT reason ol His lrawretn§ Lle 1o-
MNon wnéer yanable anéle utll 45° by
con8lat yelocHy |oinis.

Holéxn§ Lle con8lat yelocl|le8 ol
énye ané ényen 8bali8 ané lran8rernng
We Tollon 1M con3wT yeloclly Joillls
aluiay8i8 Taée on éxyrérné blsectOr plare
ol Llle an§le beTeen axes ol 8bal/8.

Cons”™at yeloclly gotre are éesuineé
VWHb ball8 ané cat8.



3.15-ra8L. Burebak lerHklan leng
3barebaH karéan $HatT: lya 5—karéan
yanT yallan; 2 ya 4—anscbalar; 3—lo‘Tta
ToTell: wralllyebl 3Harchbalar; 6—yalarw
Tarka”™asHLUnYcbl 3barcba;

7ya 8—3Hplkalar.

Karéan 8baTttnT§ yallan (1 ya 5)
ylkalan bllan yaxi 1l [ayyorlanacil. Yl kalar-
€as1 (2 ya 4) anacbalaréa 10'ta ToTeT
uralllyebl 8barcbalar Joylasb8an boYaék
Yelakloycbl yal (5) 3blksaH wmcbl blMlan
barakalt éllTerenslaléan ola€l Haraxar
ylMka anacbalanéa81 (4) sbarcbalaréan
(3) 1ikkiiast ya ylka awcbast (2) owal
yelaklanmychl yal8&a (1) nralllaéb deTak,
Haraka! yok: kucH, yo‘naH3sbia parab,
vralllsbléa Mopl 1kkka 3barcba 13blLLoOK
eracH. Marka2lasbnruycbl 3barcba (6)
3bplkalar bMan yallar olllannTt§ blr
Twlaéa 1nl:asblt(a mumlayél. MarkarkLl-
Hwycbl 3barcba (6) ya anacbalatt8 (2
ya 4) 3bakll 3barcbalatT8 yallar o‘glan
orasiéaé: burcbaknT§ bl33eklli3a lexizluléa
_)oylatsblT 1a'tTlayél. $bmnTt8 mcbun
yallar blr X1 burcbak {erfk bllan aylaracl.

Kar/lan yallan po*lal:én layyorlanacl.
YalnT§ 1Kk ucblla karéan 8bartrlannt§
ykalan payyancanacll. Karéan yaHnT§

34 5

Pwmre 3.15. Comslanl yeloeky
ball perl:
lanc! 5—caréan 3ert axie8; 2 axl
4—8rooye8; 4—our Mowye lramsrernng
bal18 6—3Hal/ls cenlenn§ kalls, 7 ané
8—51Es.

Bbbainz (1 ané 5) ol caréan ,)pimis are
Taée 30MNé \ykb lorks. Pour MOwye 'rans-
lernn§ kal13 are local:eéé T 8rooyes ol Morka
(2 ané 4). Inye 3baii (5) lakes Lle TO0-
Mon I'rot élTerenil by k3 8pHneé ené.
Tbe ToHoON 18 lranalerreé ¥Yia \yo ol'ba3
(3) T 8rooyes ol lork (4) ané LUronsb
8rooye ol lork (2) 1o ényen 3ba/l (1).
Therelore, éepenéTt§ on éwuecllon Lle
ToHon or Torce 18 (ran3rerreé LUron8b
only 1\wyo bal18 Cenlenn§ kall (6) Wb
8lLE8 prcmée Lle crosstg, ol axe8 ol 3baiis.
Cetenn§ Hall (6) ané lort ol 8rooyes
(2 ané 4) prcmée Lle locallon ol 118
on Llle plane ol bizeclor ol Lle angle
belnyeen axe8 ol 3Ha/13. Becamze ol u,
3baii3 rollle by Llle 3aTe yelocllles.

Propeler 3ba/l3 are Taée ol 3reek
Pork3 ol caréan pTr3 are \yeléeé 1o Llle
bolll enés ol propeller 3baii. 1n oréer ro



ko ‘néalan8 blMNarH8T1 o3bln3b nog8aéléa
yal yvppa éeyorll irvbasiton 8Hakléa
boYaéb

Ik ya nnéan or”a yalll karéanH wal-
Talaréa oralla layarncHéan royéalanllaél
(3N16-raxm).

3.16-ra871. Karéan meautasr 18 oraHs
layancbl: 1—yllka, 2—ela8[K yo3”~*cba;
3—LlanklT poésblpLuk.

Karéan mzaitastT1§ oraHy layarchl
aylotobll kmroy”a oraHa layancb
kronsweyn: orsall blkii blnkiiniaé:.

Karéan yaHéa 80&1r boYaéuian rebra-
rwblar ayrotobll kuroyuwa oYTtasHs:
ucbmn layancbtng§ 8HankH poé8blpnwl
ela8Mk yo8lnacba8a (2) (3/16-rasT)
loyla8burli8arn.

increase Lle lrar8Yer8al 8M1Ane88 ol pro-
pelier 8ba/l k Ha$ LLle 8bape ol LU T \yalled
p!pe.

Cen(ral svppoH 18 applleé T caréan
énye Wb T o ané Tore propeller 8mal/8
(P18. 3.16).

N™nre 3/16. Cenlxal 8uppoll ol caréan
énye: 1—lork; 2—e1a$iC cwblon;
3—tall beanrud.

Cetral $uppon ol caréan énye 18 ab
lacbeé 8llly 10 boéy ol anlOToblle by
LLle brackel.

1n oréer 1o ab8orb Lle ofdlale8 cre-
aHeé T propeller 8bal/i8 ball beann§ ol
cenlral Buppoll 18 localeé T elaBlc cu$b-
ton (2) (Pw. 3.16).

Neroral wmcbun 8ayollar
8ell-conlrol ae311on3

1 KaréanH vrartawrw, yarlas: tt1a?

2. KaréanH vral Tawrwy, éelallan.

3. Karéan 8bartrlantn§ yarl/alan nmna?
4. Karéan 8bartrlannt§ sanéay LUrlan
Tayuwe?

5. OraHp layancHTnS yazilasr TT1a?

1 \\bal 18 e wTclion ol caréan énye?
2. Oelall8 ol caréan énye.

3. \Whal: 18 e iiTcuon ol caréan JoT18?
4. \\ballype8 ol caréan )oT*8?

5. \\lIK1 18 e Tuncllon ol cenlral 8/p-
poii?



LI <K 3uHballlan Jonpan=ar $ulbal yo i

5a’llly 3Heroay

3.6. A8081Y 1/IXATMA

3.6. PM*Ab TK1YP

A303ly urarta — vrarayolllan buroycbl
ToTenl T E0KTY o3blwychl 3be3eTyak
TexaTrT. As3o3ty uraCrta uraiisb 30T
uraltalar aMmMk”™NT 1xcbaTt, Karéan
uraCraw kKaT yuklawsbH aHacll.

AS8ar asosyy uraCra blr .uyl 8besler-
ryaH bo‘13a— yakka, Heli]uin 3besletyall
boY3a — s0'3bakLy éeyKaéb

Yakka azosty ura{talar konms$iton,
81 pokll, cberyyakH ya 3lllnénk 1urlarSa
bo‘ltaé! (3.17-rasm).

3.17-rasT. Yakka a3oaty uralralar
3xeTtasr
J—elakcbl 5besletya; 2—elaklanuychbl
3beslerya; 3—cberyyak; 4-cberyyaxkH
3be3letya; 5- elakchbl yal; 6- e(akchbl
3be3Cetya; 7-elaklanunycbl 3be3Cetya;
8-&15krerblal

Yakka azo3ty v2altalar urainsb 30T
Oéaléa yen8llya o‘Ma yuk aylOToblllanéa
Ao‘llarlaél. LWan3blannTé 30T oKwacba
boYacl!.
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Ptal énye 18 a 8ear TecbarT3T,
\yblcb Tcreases 1be lran8retn8 lorave
consllindy. Tbe raflo ol Lle l'mal énye
Take3 *be 8earbox coTpac! ané mnloaés
1be caréan énye.

1'[He Mmal énye ba3 a comple ol Seara
H 18 calleé "8l8le reémciion”, K K bas
1\yo covples ol 8ear3 K 18 calleg "€ouble
reéuciion".

There are cowcal, bypcué, \yorw ané
cylwéncal [ypes ol 318le reéuciion f-
na! énye (Pw,. 3.17).

M8ure 3.17. Tbe 3cbeTe ol 3181e
reevciion fmal ényes:
a—corca!; b—bypcré;, é—xKarT,
e—cylrténcal,
1—énye 8ear; 2—ényen Sear; 3—\yorT;
4—\YorT 8ear; 5—&énye 3bak; 6—€Te
éear; 7—ényen "ear; 8—dlTererl/al.

1/3mally 1be 3181e reéucllon fnal énye
raio B appHeé T car3 ané T nueéle-
xyewp* [ruck3. Tbe 8ear ra*r0 wuvp 1o
81X



KonuesiTon asosiy M2aiTallng yeiak-
cbl (1) ya yelaklaruychl (2) 8be8lermya-
Jar o*alan bir rekHkéa boYaéb

CHpcrcll a$os1y mnxarta yelakchl (1)
yia elaklanmychbl (2) 8be8lermyalar o'alan
bir i1ekiwslMkéa yo™taycl. Yelakcbl 8be8-
lernya o~1 yelaklanuycbl xHe3Ternya
o”éan e (3.17-b ra$T) Ta8olras8a s:lliSan
boYaéb O 1polcll1 asosly urallna konv8-
51ton8a t8balan 8abanll Mcblk, 3boyajii
pe8l boYacH.

Cberyyakll asosiy urannaéa kalla
urafi8b 8oTT OHPH TuTKT. I TA
lroyéall 18b koelTksiyenn Lwi8balan peSl

BlUnénk afosiy mralrta éYi8aieH
ko'nméalan8 Joyla8b8an dlcl yuriTall
yer™N1 ayTOToblUaréa s0‘1lanbcH.

0Oo0‘8balosn asosly meaiTtanT8 wrall8b
80l 1KK1.W¥ 8beBlernyalar nralllb soman
Ko'payiTasi8a lemé- Oo0‘8balos asosiy
uralna bi8obLua Sabark k1cblk boYaéb

KoTponoykasi8a Ko‘ra ular Tarkaduy,
ya aJranl%an LLrlar8a bo'Tinacl.

3.18-ra8t. Oo”™blosa Tarka2ly a808ly
uralralar $xeta8k
1—yelakcbl konu8lron Le8lernya;
2—yelaklanuycbl konu83lron 8be8letya;
3—yelakcbl 8lUnénk 811e8lemya; 4—oraHs
yal; 5—yelaklanuycbl 8lLinclnk 8be8letya;
6—dikeren8lal; 7—yanT o‘slar.

Oo'8balosa Tarkaziy asosty uralllTéa
1KK1 .y 8He8letyalar blr kalleréa ,Joy-
1asbuniaél.

Axe8 ol e énye (1) ané ényen (2)
8ear8 ol lle cotcal lnal énye are on
LLle one plare.

Axe8 ol rHe énye (1) ané ényen (2)
8ear8 ol LLle Hypolé Mnal énye are nol on
Llle one plare. THe axis ol LLle énye 8ear
18 rewoyeé lor pall e I'roT LWe axis ol
LWe ényen 8ear (Pw,. 3.17, b). Hypolé
Mal énye ba8 a 8raller étewton ané
1o\yer Ibige Lan a cotcal.

The rano ran8e ollLle \yorT Nmal énye
18 Miéer. Ho\yeyer, 1 baBlo\yer elllaency.

Cylnéncal lMnal énye 18 appHeé T
car8 \yiib lran8Yer8ally, foT-TOnTEE
er{nne ané 'rot \ybeel énye.

Tbe rano of Lle éonble reéuciion
el énye 18 eavial O Tullple ol We ra-
1108 ol 1\yo pauls ol 8ear8. OlTen8ion 18
8rall becan8e ol éouvble reéucllon Vmal
énye.

There are cetral ané Wub-recluciion
lype8 of Le éowuble Vimal énye éepené-
T8 on arran”ewer.

Pwpre 3.18. Tbe 8cbete ol éouble
reéuvcllon lNmal énye:
1—énye eotcal Sear; 2—&ényen
cotcal Sear; 3—clrnye eyHnéneal
ear; 4—couTer 8Iret 5—éTen
oyHclncal Sear; 6—éi1llerenba;
7T—see 71 axleB

T\yo pails ol 8ear8 are localeé T
one bowusilé 1n éonble reémncllon tal
értye.



Oo‘$baloa  apgall”™an a80%1ly
n2altalarcla bir ,urfllk $be8lernya
Tarkaréa, 1KkTcbl poilk §‘V/frak<la
Joylaszbunlacll. CY:éirakéas: planelar
reéukCor 8bakb ken8 larsal8an (3.19-
rakT).

3.19-raxT. C0'8balos apalllnan a&8Y
uraltalar sxeTas: (a) ya cblzTast (b):
}—Tarkaziy konuwinon .Wwi; 2—yanT
0‘a; 3—Ko‘pnK Aobl8 1 4—8‘THak 5—
1d (koronnaya) $be8letya; 6—0's;
7—$alelllt 8—anmyo8H xbesCetya.

Buroycbl ToTteTt Tarkarly konm8-
51ton Wiclan (1) yanT o'asa (2) vra-
LbcH. OTn§ $beSleryablclan (8) buroychl
TOTeT KO'prnk fobl848a (3) TabkaT-
1lan8an o‘s<3A (6) erkT o‘ralll8an &lel-
Iar (7) owaH Qp 8beBletya8a (5) ya
§'Tcbrakka (4) uralllaci.

C>0'8baloa apgalll™an asosiy mralra
<FlaerBlal ya yanT o‘dlar ymklat$blT
kataylllacW, yelakcbl kKo‘pnk o‘la AT
8abarlllT kataylllac. Ko ‘pnk blMan yo‘l
oraHé 1 kaMala8bacll.

Palr ol §ear8 B localecl T ceTer aricl
pak ol Sear§ 18 localecl IBcle Llle bub ol
e \ybeel T bub-recluclion ckwble Tal
énye. THe plare! reéucer lype 7 a \ybeel
Buwlespreaii (Pw,. 3.19).

P~ure 3.19. Tbe 8cbete (a) arl rieswn
(b) of bub-recluclion Eomble Mmal clrye:
J—cemiral cowcal pauy 2—3ertT axle;
3—bon8T8 ol e axle;, 4—ibeel;
5—cro\yn 8ear; 6—axle; 7—8aldllle;
8—cenlral (8vn) Sear.

Tbe lorave 18 Han3rtmec! 'roT cen-
Iral cotcal pair (1) to e 8etl axle (2).
ProT LUe 8ear (8) ol 8ert axie Llle lOwne
18 IrarBrufecl Yia &a1e11H8 (7) Toullec! Mmee
on e axle (6) TounCec! on Lle bon8T§
(3) 1o crovyn 8ear (5) anc! Le \ybeel (4).

Huvb-recluclion éowmble lNMnal énye cle-
crea8e8 Lllle loacHné ol cTererlal ané
8ert axie8, clltenston ol cetral pain ol
LLle axde bon8T8. Tbe cleararice bel\yeen
Le axle anc! Lle roaé tcreases.

N820131 mcbun 8ayollar
5ellr-cotrol sne8lon8

1 A3osly i2aiTaTn8 yazilast TT1a?
2. AS08ly nzawtan (g Lrlan.
3. Asosiy nral:tant§ clelallan
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1 \Ybalis We MNinciion or We Nal clrye?
2. Type8 ol We I'ral lMNnye.
3. Belal8 olle lmal clnye.



4.CHpolcl aso8y mratawruy clelallan
5. 1kk18a aJranl8an s0°‘8balos a%osiy
veautaTn 8 alrallblan.

4. Aclyaril:a8e8 oliypok! Mnal énye.
5. Aclyanla8e8 ol bub-reémucHon éouble
lTal clnye.

3.7. WTTEKENe 1Ab

3.7. 1)1PPEKEI\T1Ab

o1lTerensiar barakalry 1kki {oTOruia
lartoslanHracH ya loTtonlarnt§ LUrH
{erlMkéa ayla8bl8a :Tkon berad/l.

A\loTobll burll3bléa cbap ya o‘ng
84cliralar LWrH {erHkéa aylanacH. O/1-
lerensiar 8UlclraklarT sipanTasaan Har
XllburcHak {exNMMa aylaw8blt LI'TTKYy LU .

OllerensiainT§ 1sblasbl T Anyiéas:
LLN8oléa KO'WH TM TKT (3.20-ra87).

3.20-raart. O15éren8lalmmy, ¥blad
gXeTasl.
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OllTerelllnal Visinbllles Llle ToHon or
1\yo 8We8 anc! proyictes rolltow ol Lle
8lcle8 by (LWrerenl 8peecl8.

\Yben alllotoblle 18 W TT8 1e/ anc!
n8bl \Weel8 rorare T cH/lereT SpeelB. Oii-
lerenHal proylcle8 rolaHon ol Lle \ybeel8
T cHTeren! §ee<38 mLWon! 8HppTS.

3AlllerenHa! operaHon 18 cletoriBlrale(l
T LWe Mollo\ytg exatple (Puw,. 3.20).

Pwure 3.20. OlAerenHal operaHon
keHeTe.



ApHy lako\al ya rubly-tana”y tloblyal tan/all T3onTL,

/W panoAcHr.

1k3 WbM reykalar (1 ya 3) (3.20-a
r38w) orab1l/k 8be8lermya (2) o'Asa (4)
erkTt o'rnanléan. A8ar L eneTya o‘aw3
kncb (K) s<Wil$a, 8be8lermya 021 bllan
Lia$b8an Vixala reykaT LLCad/l 1kkala reyka
blrx t38olra8a (A) 3Ljyd/ (3.20-b ra$T).
8be5letya (2) o‘r o'Al 3lrofkls aylarn-
Taycl.

Keykalsrclan brttrw, HarakaHatsbl
8ekT13LL83, KHesCermya (2) 0‘sk3a aylaracH
(3.20-€ r38T1). Nolll3cl3 cbap reykatriy,
a1asbl T3YuT Ta8ola83 (3) osb3cH.
Xnécll 8H 1380383 (3) 0‘M8 reykatriy
Sl kaTayaclT.

A8ar o‘ruy, reyks 8lylta8a, 8beblermys
(2) o‘n8 reyk3és §TidMrayc. 5bn wirayH
cb3p reyksw 811 Bbly3 lerlufl 8be8lerrya
o‘ailng sLiisbia WBbal:an (2) Talla8s
osb3cH (3.20-e ra8T). Bm bolcla cbap
reykatruy, silllsbl 2A 83 (erwwlllr.

5be8lernya (2) o‘dAl 3l taBa, reykslar
HAarata-aar3bl 1otonlar8a slljycH (3.20-T
rasrn).

Yelskcbl §TIcHr3k13r orsswy3 O'rmns-
L1I83n cH(Terers:31 xcld 1ynsaonés ko‘nlssn
prin8 pi131 kxew3s bo‘ylcba igblaycll.
OllTeren8131 WrllsblTtrw, 8oéclala8b-
171830 sxewwast 3.21 -ra3Tiia Ko‘r8snlsan.

A

I. KanToy

Oear (2) 18 Toullec! on Le 3x1e (4)
lmee beluween Le loolllecl rack3 (1 anc!
3) (Pw. 3.20, a). IrLe lorce (P) ba8 pLU
on 8e3r 3x1e 8ear pml18 Llle rack3 couv-
pleclio k. Bolld ol r3ck8 Ttoye8 lor siru-
lar pald (A) (Pw,. 3.20, b). Oesr (2)
cloe8 no! rolsle arovné us axis.

rille TolMon ol ore raek 8lOys éo\Yn
8e3r (2) rowes arounc! 118 axis (PLy. 3.20,
cl). Con8esvienlly, Lle lrayel ol Lle 1ef
raek increases lor p3ll (3). Tbhe Lragl ol
LWe mubl raek clecrea3e8 lor pall (3).

Ir We n8bl r3ek 18 Slope<3 Llle 8Sear
(2) mMl18on LWe mupl rek. Beesmse ol K
e Tolion ané 8oeecl of Lle 16/ raek
1ncres8e5 Tor 1\yo MTe8 LW3n TolMon of
Llle 8e3r'8 3X18 (Pw,. 3.20, e). Therelore,
e 1r3yel ol Le 1ei raek 18 esnzllo 2A.

I e axis of Lle 8ear (2) 18 8loppec!
rack8 rollle opposke 8118 (Pwy. 3.20, e

Tbe dTTereml13110oc3lecl beTeen clnye
\ybeel8 operzle$ by prnnclp3l 8cbelue,
corBlclerecl 3boye.Tbe pnnclp3l 8cbete
ol dlTererm3l éeBwyn 18 8bo\yn T [pre
3.21.



3.21-ra%$r. OllTeren8lalllrlLizbir
80ééala8biinl8an xxeTakk

Asosty m2aitanT§ yelaklataychl
BbeBLermyabl (2) éllTererBlal awst (5)
bMan solnl8an. Olleren8lal suiixbla
Joyla8b8an o”~éa (3) konu581lTon
$alellllar (4 ya 8) erkT aylanaél.

Balellllbr yanT o‘a $beBletyalan (7
ya 9) blan Ma8b8an. YanTt o0‘a 8be8-
letyalan yanT o‘alaTtT§ (1 ya 6) icbla
ucblan8a BbM3 bTkTa yoréarwéa
o‘rnalll8an.

AytoTobl1 KO8N cbl21uH barakallan-
8anéa lkkala yeCakcbl 84lcHraklan bir xH
yo‘1bo8acH. OUTerensiar aulls: ya 1KKaia
yanT o‘y We$lernyalan bir X1 Cerlkéa
aylanacH. 5alellklar o‘r o~1 alrolléa
aylanraycH.

Aylouwobll burllsbléa o'ruy, ya cbap
§‘Mélraklar WrH yo'l bozacH. B yanT
o‘a 8be8lernya81T8§ aylat8bl 8ekT-
1a8b8a, 8alellllbr o‘r o‘slan alroviéa ay-
laneél. 1kkTcbl yanT o‘a &e8eTya8l-
Tn8 aylat8blT (er3asblvac. OMlcHraklar-
nws8 blr yaatt”™ o‘nita bar X/ Tazolab
yo‘1bo8b 0M8b 1tkonlyallla’ttlanacH.
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M~vre 3.21. Pnnclpal 3ebete of difer-
enfal éesiSn.

Thbe ényen 8ear (2) ol e fAnal énye
18 bokeé w Llle bon818 (5) ol éllleren-
val. Cone 8alelllleB (4 ané 8) rollle mee
on Lle axis (3) Tonnleé al e bon8T8
ol UKerenllal.

5alellke8 are Te3beé yilll8ear8 (7 ané
9) ol ade 8baii8. Cear8 are TouTeé on
We Tner enés ol axle 8ba/1$ (1 anc! 6)
by Lle 8L

Boll énye \ybeel8 1rayel lor 8ate
pall a! a Nrte ol Vnear Tolon ol an-
loToblle. OlTerenal bon3T§ ané boll
&ear8 ol axle 8ball8 rolale T 3Tllar
8peeé. 5alellke8 €0 nol rolale arouné
LWelr axis.

Kwibl ané leii \ybeel8 Lrael lor én-
leret pall3 \yben amlotoblle LUrM38.
\Yben Le rolliion ol Sear ol Lle one
axle 8ball ba8 éecreaxeé, SalelHles rolale
arovné Llen axis. Kollton ol 8ear ol
oller axle 8ba/l ba8 becoTe [a8ler. Tbe
possibllLy ol LLle 1rayel ol \ybeel8 llor éin-
lerelll palll8 18 allaTeé.



3.22.-raBw. Konussiton 51trelnk
cHiierensiaun T8 AlS5tlan.
1, 9—dHeethlal an[iiTn§ ¢ yarrT,
2—aniing bolll, 3—$He$letya [ayaneH
Sbayba$l, 4,8—yanT o'a $Heblemyalan,
5 &dellflar [ayaneH sHaybas,
6—8&aleliklar, 7—8dellllar o*A.

To‘Ha yurtall ay[otobllarcla o‘s-
lararo <JKeren8lal so‘llarlacH. Haraka[
elakcbl ko‘priklararo [assiTlanacH. O'a-

lararo cHTerersia: [ansiT 1a8H AX[8L YOKL
agosly mracra yunrkrasMa o ‘rrmalllacrl.

Puwire 3.22. Pa/18 of [He beyel Sear
esviaHné cliereniial.

1, 9—bolH HalyeB of [He cHOerenal
Hon$Tg; 2—oll ol Hon8T8; 3—[Hrve!
\ya$Her ol 8ear; 4, 8—S8ears ol axle
8bal/B; 5—Hm8[ xyaxHer ol $alellles;
6—S%alelle$; 7—axie ol 3alelll[e8.

Tbe Tler-axle cXeren[lal 18 uzec! a!
al1-\yHx1 clnye antOTobHe3. THe Tonon
18 cM8[Mbu[ec! be[\yeen énye axlel8. 1rmler-
axle <3llkrenial 18 TouTec! T <Bye ol
[rans3ler 8earbox or Tal clrye.

Nerora[ mcHwun 8ayollar
5ellr-cotrol auesllols

1 o1Merensia]lnT§ yazilas1 TTa?

2. OWlrerengiauTn § LUrlan.

3. BlMreren8lalnt§ iieTHan.

4. 01Vleren8laltng 18bb8H pn8lptl LL-

8buniinns.

1 \YHa[ 18 [be Mvncllon ol (Keren[lal?
2. Type8 ol [He clUrerenml.

3. Oe[all8 of [be cMHeren1al.

4. Oe3cnbe operavon prnnaple ol [He
cHAerennal.
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3.8. YETAKCW CYbIMKAKbAK Y11UWTMAL1AL

3.8. YYHEEb OK1YES8

Buroycbl ToTten! cHTeren8lalclan
yeTkchbl 8 TidMraklar&ayanT o”ar owgal
vralllacH.

YanTt o”lar Konsiraksiyaslla Ko‘ra
Janesl yok: Aanessi2, yMKKT3blia Ko‘ra
yanT yuksiziannmn8an ya 1o'la ymk8i2-
lanvnl8an Lrlar8a boYTalll.

3.23-ra8uw: YanTt o‘dlar:
a—~%anekH; b—Hane$s12; ck—yanT
ymk$121aniT 18an; e—10'la
ywikb121anrnl1éan; 1, 3—8bl15M ucblan;
2—fanes; 4—pocMnpTK; 5—balka;
6—yanT o‘u; 7—S$lmprsa.

Plane8lN yanTt o‘a (3.23-a ra8T)
Hanes: (2) 8LLpk8aTt yok: 84lckrak dBK T 1
Tabkatla8b ucbun Xi2tal gakacH. YanT
o T icbla ucbiclayanT o0'a 8be8letyalan
blMan bblasbnTb wncbun 8blk8lar 1sblan-
8an. Plane8MyanT o‘alar Kerwy, lawl8an.

Plane8812 yanT o‘a (3.23-b raxr)
rasbs! ncbllaé! 8bik8lar (3) yant oaT
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Tbe lowwme 18 lran$rklecl roT Lle
élTerenial O énye \ybeel$ LLron8b axle
8bal/8.

Tbere are axle $bad$ \ykb Aarwe ané
Aarele88 «Bepenclinuy, on <lefun, 8ert-
fAoallrwy axle anc! Aoallrwy, axle éepencHriy,
on JloacHnu,

Puwyre 3.23. Axle LWa/l$:
a—\yrb fanue; b—rarupless
c—$err-Aoabruy; e—Hoallruy;

1 3—$plreé bpx; 2—HanLe;
4—beanrwy, 5—beat; 6—axie 8lret
7—bub.

The darwe (2) ol We axde 8bad (Puu.
3.23, a) 8erye8 10 allacb Llle bub or
\ybeel plale.lnner Mp ol Lle axle 8ball
ba8 a 8pHne 1o connec!; k 1o 8ear8. Axle
8bali8 \ykb farie$ are \YicleSorescl

8plne8 (3) on LWe ex*etal iip ol
e faniele88 axdle 8bad (Pwi. 3.23, b)



8TIcHrak 8upcbas: bllan TtaHkarbloYchbl
Mane8 o'rmall3H mcHun Xwizwar allaéb

YanTt o‘alar buroycbl Totenllan
laxbsan e8uycbl ToTenMar bllan bat
ymblanaés Yant o‘alartruy ymklart8bl
nlarnt§ yelakcbl ko‘pnk balkalaruwa
o‘talll 18b vd1lup bo§ Hs.

YanTt ynk812larmnl8an yanT o‘a (6)
(3.23-é rasT) 1a8/M1 ucbl bMan orsa
Ko‘pnk balka8uia (5) o‘rmalllS8an poé-
8blpTkKa (4) NayanaékYanT o‘a buroy-
cbl ToTeT, Y lkal ya Sowonlallela$-
Hklaréa81 e8uYcbl ToTtenMarTt sabul
AllacH.

To'la yik812larmnl8an yanT o‘a (6)
(3.23-e rasT) ko‘pnk balka8upa (5) Mckia
poé8blpTklaréa(4) o‘rall8an é‘TI(rak
8upcba8wa (7) e8a. Barcba e8uychl
ToTenHarTt Ko‘pnk balka8l sabul allaéb
YanTt o‘a lasal buroycbl Toten! vrarad.
To*'layk8121aninl8an yanT o‘alar ay/lo-
bu8, o‘na ya kalla ynk ay”otoblUanTruy,
yelakcbl ko‘pnklancla a0 ‘1larlaél.

3.24-ra$1. Motuxlasi o3staH eCakcbl
KUpNK é‘Mélraklan ynrnras: sxeTasl
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8erye 1o Toun! We Aarwe by belp ol
\yblcb axle 8baii connecrx 1o Lle \ybeel
bub.

Be81(1e8 Llle lorsuve, axle 8bali8 are
loaéeé by benélruy Totell . boaéHuy, ol
axle 8bal/8 éepené8 on TomnlMruy, Tellloé
o WeT af We énye axle bear.

3ert-AoaHrwy, axle 8baii (6) (Pw,. 3.23,
€) 3uppollec! by exl'etal MNp LU e bear-
T8 (4) TonTeé on rear axdde beat (5).
Tbe axle 8ban percelye8 Lllle eruwte
lorsve, benéTt8 ToTen18 on yerHcal ané
borronlal planeS.

Ploalnnuy, axle 8baii (6) (Puy. 3.23, €)
ba8 a \ybeel bub (7) Tonnleé on Lle axle
beaT (5) by 1\yo beanrw3. Axle beaT per-
celye8 allbenénuy ToTenk. The axle 8baii
Jrar8er8 only Le lowwe. Ploallrwy axie
8baii 18 n8eé T énye axies ol buge$, lor-
ne8 ané 1rvick8.

Mwure 3.24. 3cbeTe ol \ybeel énye ol
énye axle wlll éepenéern 3wipenston.



(@) y T ywNMkT

ATTO eniw, okTcMan na/yo n

Motn8lagll o$rtall aylOtobHlarnT§
yax1K yelakcbl ko‘pnklanéa buroycbl T0o -
TeT éElTeren8laléan (3.24-ra8T) Har
Hays: elakcbl 841é1rakka tobbl (2) ya 1asbay
(3) yanT o‘glar ya nlart bog84ab In-
wychl burcbak lerlli(lan len§ bo48an
karéan 8barnt (1) orpaH wuralllaépb
Buroycbl To Te T éllTeren$laléan karéan
8barnt8a (1) tobW/ yanT o‘aéan oYka-
rMaéb Tasbar yanTt o‘g (3) Hane88a (4)
e8a ya wnéan buroycbl ToTeT 8YKb-
raktng8 buwb saplasi€a ikkba roHkH
poésblpTkéa o‘rnalll8an sl pksasi8a
oUkarMaér YanTt o‘mlar (2 ya 3) lgal
buroycbl ToTe T wuralaél.

3.25-ra8t1. Mu$lag[1 o$rall yelaxchl
KO'prK §MdTraklan ymniT a st XxeTaxK
I—bunrcbak lerHklan 1en8 bo‘18n kan3an
$baTT; 5—burcbak {erbléan lerg
bo‘lTa8an karéan $bartrT.

Mn8(@pH os3taH yen8M ay(oTtobll-
larmnlné (3.25-a rasTt) bosbparlunychl
yelakcbl 84l1élraklan yuriitasiéa, oéa(-
éa, burcbak (erbléan lengbo48an karéan
3baTtblanéan (1) MNoyéalatlaél. Bunéa,
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Ynatan, nt golllan ber8artTt ucvn oktartan.

Y1n/ Xoa Hopb

In énye axie8 ol aulOToblle8 \ykb
éepenéet 8m8pendton LLe MOrape 18 lrars-
rrueé rot We élMTererlal (Puw,. 3.24)
O eacH énye \ybeel LWrom8b Tner (2)
ané exlermal (3) axle 8ba/lB ané comn-
8(aT yelockylolnl (1) Lal connecre axie
8bali8. Thbe Morave 18 1ran8rlleé MroT Llle
éllTerenal ro LWe caréan Jotl (1) Yia
Tner axle 8baii. Exletal axle 8ba/l (3)
ba8 a MNan8e (4) ané Lle MOrave 18 lrarB-
TWeé ot u O We bub TouTeé a(
e $leenné krnckle ol Le \ybeel by Ayo
roller beann§8. Axle 8bali8 (2 ané 3)
Trarder only Lle MOrape.

pBure 3.25. "ebeTe ol \ybeel
clnye ol énye axle \ykb TéepenéeT
SlLpel1510r1.
1—con8lar yelocky caréan .pT!;
5—yanable yelocky caréan JoTl.

Con8(at yelocky caréan JoT(8 (1)
are appHeé 1 énye ol 8leenn8 énye
\Wbeel8 ol TolOrcar8 \yilb TéepenéeT
3uspension (Pw,. 3.25, a). 1n (bl3 ca8e.



tobla 8bartrlar §Tlélraklarw yeTkal
3LlasblT; (@$Hs 8bartrlar e$a, nlartn§
burllsblw latrtlaylld. Mu8lasll osTtaH
yeTkcbl §‘Télraklaréa, ba’ran, burcbak
lerlWan l1en8 bo‘lta8an i1kkKa Karéarn
8bartrlan (5) ya burcbak Cerllan 1en8
bo'l8an blna karéan kbatllanéan (1)
loyéalarlaél (3.25-b ra$r).

Tner gonkK prcrtée Le yerlcal replace-
TeT ol We \ybeel ané exleral goins
prctée Lle $leemn8 ol WeT. 30TenTes
1\yo yanable yelocky caréan ptre (5)
ané one con$lanl yelocky caréan goT!
(1) are applleé T énye \ybeel8 Viib T-
éepenéeT 8v8pendton (P18. 3.25, b).

N320ral ncbun 8ayollar

5ellr-cotrol umesiioLwl

1 O TElrakynrkralannu, yazilass T1a?
2. Yant o‘alatT8 LUrlan.
3. OUkHrak yunltalannt§ so‘VaTtH8bI.

1 \Ybal 18 We wanciion Or\YDeel ényes?
2. Types ol axle 8bal8.
3. Tbe appWcaiion ol \ybeel ényes.

4. Y1)XX18H 018M1

4. 1WMMIIC CEAK

4.1. CYHKW KJTKbAK

4.1. \YHEEb8

O4Ylélraklar aylfOTobllT barakalla-
ruw bl Tia’rrniayés.

O ‘Mélraklar yelakchl, yelaklariuycbl
ya bo8bsianlnychl LlirlarS8a boUTaéb

Yelakcbl 8 TElraklaia 1 ransr Tsstyaéarn
6y18aI01 buroychbl Totelln wralllaéb
Yelakcbl §‘Téirak layancb ywura bllan
MagsbBanHs:1 wucbun, buroycbl ToteT
aylrOTobMT barakallaniirnycbl kucbSa
ayianaéi. Yelaklanuycbl §'Tléirakiar rata
yola Kuroyéan olaéiian Kucb blsoblua
ayianaéi:. Bosbsaarfwnycbl 8‘Mélraxlar

\Wbeel8 prcTée Lle ToyeTeT ol an-
lotoblle.

There are énye, ényen ané 8leered
1ype8 ol \ybeel8.

Tbe en8Tte MOwye 18 Man3rtneé MO
énye \ybeel8. 3nye \ybeelis compleé \ykb
beann§ 8urTace area ané conyel8 Lle
en8Tte Orave MO TOyT§ lorce ol anto-
ToblMe. Onyen wbeel8 rolale by Tean8
ol Torce percewYeé I'roT e Nrate or boéy.
\Yben LLle rotuné plane8 ol \ybeel81wur,



aylat8b lexd$Hklan bmnl8anéa, Cayancb
yura bMan MagH8amud ncbun, a\lotobll
barakac yo‘naH8bIt o‘28arlllaé:. O'T1énak
(4.1-araxT) pneytalk 8blna (3), d B (7),
oboé (6) ya 8mpcbakéan iioral bo‘ladH

oW

4 .1-ra%$r. O ‘V/rak LUrLL3bI.

PneytaHk 8blna é~kMrakt yo‘lbllan
Mas3bl3blT T 'rTblayéb YoU nolexk18Hklan
Tlrayll 8xlir boYaéian LLU/k: ya 2arbalart
ynt8balaép 5blnalar karterall ya
KaTerasi2 boYaéb

KaTerall $bwa (4.1-arasT) poknllka
(3), katera (1) ya oboé lenla8lllan (2)
ibora! bo‘laéb
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ey cban8e e ToyT& ébeclon ol an-
tOToblMe becanse ol \ybeek compleé wiib
beann8 8urTace area. Mleel (Mw, 4.1, a)
coneise of prnentauc e (3), We plale
(7), nT (6) anc! We bub.

PBure 4.1. The \ybeel éeauuy.

PneunTtauc Wre prrrées complt§ Lle
\ybeel wlll UWe roac. Il exlervale8 beal8
ané 8bock8 ol LUe roac! nneyenne85. There
are 1vbe lype ané ubeleS8 Lle8.

Tube lype Ure (M. 4.1, a) conssis o
e coyer (3), We Wbe (1) ané Lle beb
(2) of nT.



A%ar won blror kKa$bT Tnkattal ealla$a, Telnal vwa
Hurur ba8b1aycH, bax( kellracl.

Pokwbka Karneraéas: bayo bosirt
KunchblT, §‘Tcbrakka 1a’sil” e*acluign rasiis!
Kucblarw sabul Alecl1ya kaTeratu Bblkas!-
lar8bclan 8galaydM baTéa §'TMilUrakw yo'l
blMan [MasblLacH.

Pokwbka kons(L kstyast (4.1-a, ra$r)
karka8 (1), prolektwor (3), breker (2),
yon tOrnon (4) ya o'rakH boiiian (5)
Moran

Karkas pokn8bka8a rrllabkaTHkK
beracl. Karkas po‘ldl 81tlaréan yok: 1exgil
1planclan 1o'ar8an yaoralan rertabllan
HO* 1dATBan bir necba safaTl boYacll. Har
padar kore3 éeb alalach.

Proleklor — pokn3bkawrwy i1asbfi
wPaB1<381 qalln rertall blToya fauaTi.
Proleklor pokwbkatriy, elag{lkd §llllosbl-
rad/lya yo*1blMan Ma$biBbllT yaxedbilaycr.

ProlextOr karka3 bllan breker yoréa-
TlWa Wila$bltlacH. Breker LWikMarT
yut3ba™acll. Boi pokwHkKaT oboé8a
o‘TaH8b8a T 0 ‘Yallangan. Ke2rala8bHnl-
8an poYa! 81Tl ba”a boii puxbluww

la’trlaych.

Katera — W1a8blTtl8an rertaH
Anyur-ba™a. 1llicla bayo clarla8b ncbun
yeTl bo‘ladi

Oboé latl=fl kaTera bllan oboé orasiia
fAo'yMalll ya kaTeratriy, obocka 18xalanlb
8bka811auBblclan 8gmlaydl

KaTterasi2 8blna (4.1-b ra8t) lasal
pokwbkaéan iborai. Pokwbka 1cbk:
yurast galinlil 2—3 1 T yntxbopa rerb
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Aniire Moruna

Coyer percelYe5 lle ab pre3ssure T
wbe; an exlernal lorce aclecl 1o Lle
\ybeel, prolecl8 lle Lbe I'roT éata8lruy
aric! eomple8 Lle mre 1o e roecl

Coyer ée8un (Mw, 4.1, cd coTtpwe8
LWe carca88 (1), Lle proleetOr 3, Lle
breaker 2, Lle 8lcleyall 4 anc! e beaé 5
Vb Le core.

Carca88 proYicles Lle 8lrerujll ol Le
coyer. Tbe carca88 ba8 8eyeral layer8
\yeayeé by &leel \yve8 or lexllle Llreac!
anc! Miecl \yHb rubber T3lle. Eacb layer
18 calleé "corcl .

Pro(ec(or 18 a prc/lecury Lok rubber
layer on exletal 8urTaee ol Lle coyer.
Prolecl;or tcrea8e8 Lle HAexlMallky ol Le
coyer arc! iTproyes Lle Lle 8np.

Proleelor 18 pniieé \yib earea88 \yHb
Le belp ol breaker. Breaker exlermale8
Le beal8. The coyer 18 TonTec! on Le
NnT by Tean8 olbeac!. Kubber-8leel \ybe
nruy proYicles e énrably ol Lle beacl

Tube 18 acuclecl rubber pipe. N ba8
Tner Wbe yalye 1o THale Lle axr.

Thbe bek ol nT 18 arrarweé bellleen
e 1vbe anc! n T anc! prolecl;8 Lle wbe
'rot éaTta8T8 by I'ncllon.

Thbe 1nele38 We (Mw. 4.1, b) coT-
pwe8 only e coyer. Tbe Tner 8urlaee
ol e coyer ba8 a lencler rmbber layer 1
for 2-3 T 7 acl 3ealrwy, beaé layer 2



rnaH saHaT (1) ya oboé8a rrobloycbl borl
HaMlatn (2) allb layyorlanSar.

Kawera512 8blna yetll (3) §Tlcirak
obocH8a o‘TalllacW.

8Mnalarw oYcbann ya TarkHy)ykala$b
(4.1-€ra3T). 5bT1at Ns~1 cHaTteT O,
o‘rall8b lMMareln H, prolllTt balancilufl
H ya prolfNw ew B asosiy o‘lcbarlar
blkoblanacl. Ola8onal 8binalar oYcbart
B—d bTkTaHa be™anacH (ta8alan,
260—508). KacHal 8binalar oYcbarT nucMa
gon ya Harl blan bel8MaracH. Ma8alan,
175/70 K13, bunHa 175—proTl eT B
(TT); 70—prom bakncwTTé H eT8a
B Tsban (%); K—racHal, 13—o'tall3b
cHatell d (ynyTéa).

Tbe Tner Wbe yalye 3 ol Lbele88 Lle
18 Tonnlecl on We n 1 of We \ybeel.

Owenston ané le tarkt8 ol Ure$
(Nu, 4.1, y). BExlewal cHarel:er ol e 3,
Tounviné cbateler &, bewM H anc!
\yLLL B of We prollle are TaT parar-
eler8. Olten8ton ol cla8onal Le8 18
Tarkec! \yHb covple B-c! (for exatple
260-508). OlTten8ion ol radkl LWe8 8
Tarkec! by Lliree nutber3 anc! le«er. Por
exaTple, 175/70 K13, bere 175-wllilll
ol prollle B (TT1); 70- raHo ol prolle
bewbl H O us Wicllll (%); K-racHal; 13-
Tonnlfnng charteler d (Tcb).

blarora* ncbun 3sayollar

5ell-cotrol sne8lon8

1 O ‘TMclMrakTng yazilast TTa ?

2. 0 ‘TicHrak sanMay Y18rlarclan 1a8bki1
lopSan?

3. OMcAraxrruy, LWrlan.

4. 5blnant8 TarkHoykasT! W8buN1Tns.

42. KO

1 \Ybal 18 Llle M'vincHon ol \ybeel8?
2.\\'balkrc! ol pall8 cloe8 LLle \ybeel con-
g8l or?

3. Type8 ol \ybeel8.

4. Pescnbe Lle Tarkt§ ol Le8.

TWKbAK

4.2. NXbE8

Ko'pnklar raTta bllan §‘Tclraklart
bo8'1a8b ncbun xktal srfacrl.

Yelakchbl ko'pnkka yerakcbl &‘dA
raklar o‘rnalllacH.

Bo™MuarTnycbl ko‘pnk balka (10°$T)
ko'nw3bllMa bo’Hb, un8a ayToTobl1 bara-
kall yolllaH3blT o‘2&8ainingycbl 84lcHrak-
lar o‘rnalllacH.

Tbe pudose ol axle8 18 10 connec:
Le lNrate anc! \ybeel8 10 eacb olller.

O Te axle ba8 lNnye \ybeell.

8leenn§ axle ba8 a beaTt lNort anc! u
ba8 \Wbeel8 Lal cban8e Lle ToyeTell:
clrecllon ol Llle yeblcle.

b Te axlesa 3aboHoxy beat. Ptal
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Ye(akcbl ko‘pnk blkr §'oyak balkaH
boYac. LWl T8 Icl1icla aSosiy ural:ta,
cHiererblal ya yanT o‘alarjoyla8blinlachl.
Yel:akcbl §‘TcHraklar ko‘prikkapocl3blp-
TKlarcla o‘ralllacW.

Yelakcbhl ko‘pnklar balka81 yaxLl yoki
xkK! A1$TM boYack (4.2-ra8T).

4.2-ra$T. Yelakchl ko‘priklar:
HHxx ywnH; b, 4—yaxlk;, I—koLx

(81100; 2,3—«aller bo‘lalar,
4—llyancblar; 5,6,12—%ane$lar;
7—cbasbka; 8,10—krondbleyrlar;
9,13—bhalkalar; 11—1rvba (auywr).

BosHsarluychl ko‘pnkiia 841cHraklar-
Tr, bunH3bwa TKo N beraduwan 8bkYoren
(4) (4.3-ra8t) o'rnalllacH.

104

clnye, cTerenMal anc! axle 8ball8 are
TonTen T K. Onye \yeelS8are TonTeé
al e axde by beanrui3.

Tbe beaT ol axle8 Tay be $Hl or
Tay baye 1\yo paH8 (M. 4.2).

M8ure 4.2. nye axied
a—axle Kb 1\yo pall$; b, 8-8JtlL
1—coyer; 2, 3—pal$ ol bon8Ts;

4—8wupporT; 5, 6, 12—Harues;, 7—cup;

8, 10—brackeK; 9, 13—bearts;
11—llibe.

8*eenn8 axle ba8 a KTEPT (4) (N8.

4.3), \yblcb allo\s LUrwruy ol \ybeel8.



4.3-ra8w. Bo$lklanmluychl ko’prk:
I—bunxb knla8TT§ layaricH
pocl5bipuél; 2—balkawng bo‘MTas
(bOb|UJKaXO; 3— ro8lloychl s~AMrTaKr;
4—xHkyoren; 5—res3orar Tabkatla$b
Tay<ioncHa$i.

Ko‘priklar rata8a rarba ya (ebratkbT
Bo'nclrnycbl O5talar bllan mlaradl

Prure 4.3. $leenng \WHeel:
Il beann8 ol 51eenn§ KNUCKK;
2—b038 ol beaT; 3—acl)u8IT8 &3¢l
4—KT8pT; 5—area lor allaebing Lle
ledl 8prin8.

Ax1e8 are conneclec! 1o e lraTe

by Tean8 ol 8v8pen8ion$ Llal absorb
8bock8 ané osclUazton.

blarora! ncHun 8ayollar
5ellr-conirol aye8rion8

1 Ko'nknt§ yazilaer T17a?

2 Ko‘pnknT§ LWrlan.
3. Ko'pnk pganiiay pgl8rlarclan 1a8bkiA

top8&an?

1 XYba* 18 Llle Mmncllon ol ax1e8?

2. Type8 ol ax1e8.
3. \WWHal k1c! ol pa/i8 éoe8 Lle axde con-

88l ol?
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43. 08MA1AK

43. 8118PEM1(KS8

Osrtalar §‘H<Hrak yokl Ko‘pnklart
rata yok: kuroy bllan elas{lk bo§‘laydl
O3sTaiia yo‘nallnaychl, solWldHwychbl ya
elazl1k eletenllar boYacH (4.4-a rasT).

4.4-ra3t. O3Ta (a) ya ko‘rclalané
WUrE'vinHK siabllaronmilg (b) 3xetalan.
l—yo'nallruychbl eletelll; 2—elazlik
eletenl; 3—so‘ndlwuycbl eletenl;
4—3l1bllralOr; 5—por3ben;
6,7—lapanlar; 8—3blokK; 9—s3lvn;
10—rerTall layanchb.

Ba'2: a\lotoblllaréa 3lbIMrator s0°%
larlacH (4.4-b rasr).

Yo‘nallruycbl eletenl §‘/icrak la-
yancb yuras3”™a”™ kuncbt aylOTobl
Kuroywa mralacH.

Elaxiik eletew yo‘l mnolelvblufl rar-
balanw yut3balacrll.

8o‘niilrn\cbl eletenl kKuroy Jl:ebra-
T3bl T 30LcHracH.

3biblVLW or knroynTté yonS8a oNUsbliT
kaTtayllalll.

Osztalar Tmsllal ya nom$ipl bo‘laH

0 ‘n§ ya cbap o3talar barakall blr-
birwa lasir ko‘r8alsa, o3ta noTtuswll
6eb ablaé! (4.5-ra3T). Ak3Tcba, o‘n8ya
cbap o3talar barakall o‘raro 1a’sir er-
Tasza, o3Ta Tnslaa/l éeb alaladi

Tbe 3u3penston cornecls Lle \ybeel
or axie8 1o e lrare or bo<3y fAexilble.
Tbe 3u3pen3ton ba8 8ukle, ab3orbT§ anc!
€lagllc eletenls (Pw,. 4.4, a).

PXBure 4.4. Tbe 3cbeTe ol 313penston
anc! anllroH bar.
1—8uKle eletenl; 2—ell13 eleTerT;
3—ab3orbiné elerenl; 4—3rabllrer;
5—pzaon; 6, 7—yalyes; 8—roé; 9—plllar;
10—rumbber 3lop.

50T1e anlOTtob/le3 baye a 8labllirer
(Pw,. 4.4, b).

Culle eletell lran3lers 1lbe lNorce al
e beann§ surlace area ol e \ybeel 10
1be boéy ol allloTob/le.

EAax@c eletenl exlervales Llle 3bock3
ol e roecl vineyenness.

Abaorbln§ eleten( ab3orb3 Le o3c/l-
la*on ol e bocly.

BXabl/rer HTk3 Lle bocly rall

Tbere are TiiepengeT anc! <3geaTl-
en! 3m3penstons.

I e Tolon ol We mubl: 3u3penston
TAnences lo We lei 3nspenston Lle 3us-
penston Briepenéet (Pw,. 4.5). 1n ackt
Mon, ylce yersa e Tollon ol We mipl
3u3pen3ton cloes mol TAvence 1o e len
3u3penston LLe 3un3penston 13 1clepericlenl.
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KlMob Har ganiiay biltTw]JoT T yura&, Har yaniiay
/annT§ LULLo3LUr.

8(e/lan WNyeys

4.5-ra8w. Pwanal notwlasll o$ra: Pwwure 4.5. Oepenclet 3pnn§ 8uB8pen8ion
l—pnyTa; 2—aTtol2aior; 3—$1langa. 1—8pnn§; 2—3$bock-absorber; 3—roé.
4.6-ra$T. Kessorallo$Ta: Pwyre 4.6. beal” 8pnng suspensior:
a—ol<H8l, b—kellwp; 1—reBBOra; a—Ironl; b—rear; 1—1leal 8pnns;
2—rertall layancH; 3,5—kron8bl.eyn; 2—rvibber 8tOp; 3, 5—brackel; 6—cap ol
6—kronxbreyn sopsio§Y; 7—asosty brackel, 7—taT leal 8pnn§;
reesora; 8—s0'8bltcba ressora. 8—acblllona! leal” 8pnns§.
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fle3zoral o3Talarita elasnkya30'nértsb
eletenllar yar™asuii bir necba salatm
po‘lal HialMar bajarac (4.6-ra3Tt). bl3éar
tO'plarww ressora éeb alalacl Kes3sora blir
H3ll bo‘l13a, n lNasgar elasllk eleten!
XKoblanaéb

PnerTraHk oaTalariia elasnk ekteM
yar/lasbl ballon§a 31all8an Hayo baJaraéi
Bunéay o3talaréa elasmkHKT $lall8an
Hayo la'ttlayél.

ClWlrark aTorHralorlar aYHOTobll-
laréa ken§ lawal8an. AMoTob/1 lebrartsbl
atoriralOr obléa Toy T blr kaTeraéan
Mckrebl3wa bayéayébr Tebratsb 3nyuvs-
Hkw klapanlar ya kaHbrlan8an lesblklar
owall o'T13bléa a1213bl x130blia 30'Nétlaél.

Teleskoplk atonl2al:orlatT§ I1kkl
lrvball ya blir 1rmbal1 Lrlan bor.

| KKI
3lllnén ya 31qlll3béan oMaéwan Toy
ucbun rererynar bodaés BH 1rubaH
atorlralfOHaréa Naga! Bb 3lnNén bo'laél.

4.7-ra3T. B lrmbal/ leleskoplk
atorérallr:
l—pneyTokartera; 2—3ur/l3 yuruycbl
por3sben; 3—1b 3LLUnNén bo'3blwYy;
4—por3ben; 5—3blok.

ATornrallr (4.7-ra3T) 13b 3llnénéa
3blok (5) porsben (4) bMan barakaéanaél
5 nér 3smymalMk blMan lo‘léTtl§an.
Porsbenéa (4) aylana bo‘ylab Joylasb8§an
Ta'lnt o‘lcbatH lesblklar bor. Tesblklar
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Tbe Inncllons ol ek3lc ané ab3orb-
T8 eleTeT3 T leal/ $prlw wapenswT
are éone by 3leel leayes, \yblcb baye a
re\y layers (Pw,. 4.6). Tbe 81l ol leal3 18
calleé "leal3pnn§". Tbe leal 3pnn§ 18elas-
ic ekTeT I K ba8 only leal.

Tbe HTcbon olfela3nceleTeT T pneu-
Talic aTpeTioT 18 éone by coTpre88eé
alr T LWnk. Tbe HAexlbllly 18 prcméeé by
coTpre88eé an v 3m3penstons ol 1bB KTé.

Hyiiranlic xkock abaorber3 are y/|ée-
8preaé T anlortoblle3. Tbe o3cllaHon ol
antOToblle lNeeé3 1be ol 1 'roT one cbaT-
ber (;o anorber cbatber T 3bock abtorber.
Tbe o3cllaHon 18 ab3orbeé by Tean3 ol
bAawé bealing a! 1be 1iTe ol oll Ho\y
1brov8b yalye8 ané caHbrareé bole8.

Tbhere are one-plpe ané 1\YO-plpe
lype3 ol lele3coplc 3bock ab3orbers.

lrvball atoriiratOHaréa 1xb  T\YO-plpe 3bock ab3orbers baye a res-

eryolr lor \york cyHnéer ané oll lorceé
ow by coTpressing§.One-pipe 3bock ab-
3orber3 baye only work cyHnéer.
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M8ure 4.7. One-plpe lelescopto 3bock
ab3orber:
l-pneuTtocbatber; 2-AoalT§ plslon; 3-
\york cylnéer 3pace; 4-pl3tOn; 5-roé.

The roé 5 toyes w8elber \ylb pis
ton 4 w \york cyHnéer ol 3bock ab3orber
(Pw. 4.7). Tbe cynéer 131LL1eé T by Ha-
nlé. Tbe pision ba3 bole3s wkb cellaln
éiren3iong arrangeé T clrcle. Yalyes on
bolll g1€e3 ol 1be p1Bton clo3e bole3. There



poraben lkkn FOToweéa Joylasb8an
klapanlar bllan yopH8an. AtorUral Oréa
8ar blMan NO1étl8an pneyTtokaTtera (1)
bor.

13 pnentalio cbartber 1 LHleé T wkb
8a3 W 3bock ab3orber.

Tbhe 8a3 anc! 1k]wé are 3eparareé by
J0alllg p15ron (2). Ploa*T§ pl3arOn HTK3

O  a2ya auymuVik 3luwib yuruycbl porsbentle roé's !rayel.

(2) bMan apgalll”~an. Burmnycbl porsben
3brok yo'iw cbeklaycll.

3blOk aylOTobll rartaswa, 3lWnér
KO'pnkkKa Tabkanlanaéb Kala ya Ko‘pnk
yaaTlasb8anéa porsben 1oy T ocblla-
éwan lesblklaréan porsben usii bo‘sbH-
8'wa bayéayéb KaTta ya Ko'pnk nroc™asb-
8anéa Toy l!eskan yo'nallsbéa por3sben o3H
bo‘3bl‘ wa oYacH.

ATtor~rarOr 8pllsbléa pneyTokaTtera
3Hrok ba]twa ro8'n kelaéwan Toy ba.)rr
Tkblonéa 3ldalacll, PneyTokaTera Toy
ba.)rwuTtné poraben o3 ya m3 ba)tlan-
éa8l Mawmii kotpenszal5lyalaycll.

HAerinaH XayancH o3Ta barakallT
cbe8aralaycll.

Thbe roé 15connecleé ro 1be lNrate ol
anlOToblle ané We cyHnéer 13connecreé
lo Lle axle. YYben Llle lraTte ané axle
approaeb [0 eacb oller, Lle pl3roOn by-
passes Llle ol IO We 3pace aboye LUronsb
open boles. \Yben LWe 'rate ané axle re-
Le3 'roT eacb oller, Lle oll 13 reyerseé
IO LWe 3pace belo\y Lle p3ron.

\\'ben Lle 3bock ab3orber ba3 coT-
pres33eé Lle capacky ol 'pneuTtallc cbaT-
ber reémnces lor yalve egnaHy O capac-
Ky ol roé. Pneutallc cbaTtber cotpen-
3ales Lle oll capacky ané éllTerence be-
1\yeen capacllle3 ol 3pace3 T Lle aboye
ané belo\y Lle pl3ron.

Kubber Mop MNMT1k3 Le ToyeTelld ol
3u3penston.

Neroral mcbwun 3ayoHar

5ell-conl:rol amesions

1. Ostanln§ ya2llfasltta?

2. O3TtanT§ lurlan.

3. O3T1a uanéay alstlaréan lasbkll MOp-
gan?

4. O3tawn8 wucbla as3o5ly eletenlTl
§apTb benns.

5. AylrOTtobllaréa ganéay ator~“ralOinar
no0‘1lanlMaél?

1. \Ybal 13 LLle 'vnclion ol 3u3pen3ton3?
2. Types ol 3n3pen3sions.

3. YYbal kTé ol paJl3 éo Lle 3n3pensions
QrB13lL ol?

4. Tell aboun! Llree basto pall3 ol 3uspen-
310M3.

5. \Ybal kTé ol 3bock ab3orbers are ap-
pleé w yeblcles?

4.4. KAMA
4.4. PKAME
Kata — ayrtobll glstlanTt o'‘raro PraTte 13 We 3umppoll a33etbly, on

Joylasbunb Tabkatlasb8a 1 0 ‘Uallangan
Tyancb wurel. b) barakavaT3béa 30éwu
bo‘laél8an ymklanTta ya kucblarTt uabn!

\yblcb anrotoble paT are arran8eé ané
allacbeé. U percelYes LLle 1oaé ané lorce3
creaTeé al e MNMT1e ol aulrOToblle Toye-
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Har pganiiay Tllablw, raynagr, ntuntbaskanyaX lanxllla LL&an
0 ‘T 1, Trayos! ya 3kukral beyosla o ™arrancanTuw, ayly yall3ToTy

elllk8ia boSLL,cr.

s/lacH. KaTa barcba yuk aylrOtoblLianéa,
oMy Kla$ baTéa yusion o‘la8on yen8rl
ayTOTobllaréa ya yuk aylOtoblLLl 8ba5$Lu
a$o%1éa layyorlanacl8an aylobublaréa
Tay)mé. Kata b”eronH, nturllaston
ya kKoTbTal:$lyala8bl:tl8an Ilurlarga
bo‘lTaél.

bonjeron (4.8-a raxT) rataéa iKKKa
bo‘laél. Ular a3oay yMKT kKoYaraéuian
éelallar bl$oblanaé:. bon)eronlar ko'‘n-
éalan§ l05tcbalar (2, 4) bllan o‘raro
btkur/laés bo”eron ya lO$rcbalar
parcblnlar yok: bolllar, ba’2:18a payyané-
lasb m8lmblan bllan o'raro wulanac!].
bon]eronlar blir-blrwa t$ba*an parallel
yoK1 burcbak o8lNéa o‘tanH$bl T TKT.
Oéaléa, lon)eron8a LM kron$bleynlar
o'rnallacl. Kron$blieynlar8a kuroy,
TexaTrT ya lN2ltlar TabkaTlanaél.
KaTtaTt 01é781 sh$Tuwa buler (5) ya MNak
(6) o'rmalléan. Ouwa s™Twa MOHS$b-
Maxbuwb awunrlTa3! (3) o‘rnalll8an.

4.8-ra8t. AylllTob/1 ratam:
a—Jloryeronll; b—untnlfsaa$iton.
1—1loryeron; 2, 4—ko'néalan§ w'3Tcba;
3—{ollIBb-MaBbblib aurflta$:; 5—burer;
6—I8aK, 7—10'51M1

I. KanToy

TeT. The lrate 18 appHeé T all 1ruck$,
buwpb clab8 ané pa§sable care ané T buzes
con8l:uicleé on 1be base ol 1lbe 1uick'8
cba8815. Tbe rate 5clybleé T10 §lréer,
yeliebral ané cotbteé lype$.

Thbere are 1vo 8iréere (Pui. 4.8, a) T
lbe l'raTte. They are éewl$, xyblcb bolé
Tapor loaé. CHréere are connecl!eé be-
Teen lbrou8b lran8Yereal bearn8 (2, 4).
Tbe 8iréer ané beat$ are connecceé
beween by nyere, bolre ané BoTellTek
by \yelét8. (nréere Tay be anan8eé mnn-
8er {be an8le or parallel relaiiyely eacb
olber. Yxwnally, éllTerenl brackere are
Tonmeé on !be §iréer. Boéy, Tecba-
M5 ané xy~eTx are anacbeé 1o brack-
e{8. Butper (5) ané book (6) are
rnonTteé allbe Nron! ol tHe MNrate. Hkcb-
T8 éeylce (3) 15 Tounl!eé al 1lbe rear
ené ol 1lbe lrarte.

Pwyre 4.8. Prate ol ankOtoble:
a—S8iréer; b—yellebral”
1—81n3er; 2, 4—Ilran$yereal bear;
-bkbT§ cleYlee;, 5—butper; 6—Hook,
7—bear.



11turUa8lUlon raTta (4.8-b rasr)
anynraton 10'$TH blua bo'ylaTta 10871
(7) ya ko‘néalan§ lo'8tcbalaréan (2)
LWoral. 1/1ar§a WrH kron3sMeylllaro‘Ta -
Wacll NTurllha3sTion rata asosan ynsaon
oYag'on a\lotoblllaréa so*‘1lanVacll.

KotbTal8lyala3lrl:tl8an raTta, oéab
ga, o ‘lMa A1511 uturlllasmnnon, olé yaow,a
A18tlan lonjeronH gllb ~blanacH.

Yerlebral l'rate (Pw. 4.8, b) con3isis
ol LLe one Tbe 1lype lorwlwértal beart
(7) ané lran8Yer3al beat8 (2). OllTeret
brackels3 are TonTteé on WeTt. Martly,
yeiebral 'rate 18 appHeé T ol T-roaé ca-
pablNy allloTtobLlles.

CoTtblleé IN'raTe 18 Taée yeilebral ané

LWe FroT ané rear paris §iréer.

Neroral mcHwun 8ayollar

5ell-cotrol qawesllons

1 KaTtant§ yarifas1 t1ta?

2. AaTtanT§ a3o3ly aglstlan.

3. AMoTtobllaréa panéay O8talar go‘l-
larlaél?

1 \¥bal: 18 e M'uncKon ol e lraTte?
2. Ba3w paJi8 ol We I'raTe.

3. Wl kT1é ol lrate3 are appHeé T
yeblcle$?

4.5. KUXOYbAK

4.5. BO3Y

Knroy Hayéoychl,
ynklartpyHs3blTeb ncbun xkra!l sa0aél.
Bunéan lasluian, koYarnYcbl kuroy ay-
loTobll A181lan, pa83a]lr ya yuk o§4UrHk-
lanTt koYan3b ncbun xkTta! pgllaéb

passa.prlarw ya

Yar/aswa ko'‘ra kuroylar yen8rl, yuk,
aylobu3 ya 1xu508la3lll:tl8an Llrlar8a
bo'lTaél.

ApalllTayéwan kopwus (4.9-rasT)
yen§H ay'!oTtobll KUT<T a3031 bl3oblanaéb
Yen§I ayrOTobll kuroylan bajrlar 30T,
esblblar 30T ya lortrru, KonsitK 31ya$uia
KoYa 3eéan, WU nuxT, kabnokT ya bokaro
lurlar§a boYTaéb

THe pudo3se ol e boéy 18 1o place
Llle ényer, passerwer3 ané cars§o. Be-
giées, Tle8raleé boéy 8erye8 O carry
pall3 olr anlrOTtobHe, pa3s3en”er3 ané loaé
ol caLuo.

OepenéTé on LWe pudose, LWe boéy
18 cla88LLleé a3: car, lruck, bus ané 3pe-
aaHreé.

50Hé casze (Pw. 4.9) 18 LWe base ol
car boiiy. Car boéles are cla$sllleé as:
3eéan, M tonsTte, cabrnolel ané ero ée-
penét8 on LWe nutber ol yolunTes,
nutber ol éoor3 ané con8lrmucuon ol
cellins.
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4.9-ra$T. Yerwl aylotobl1nT§ koYanb
Wwycbl KUroy karkax!.

Kuroy pas8a]ir $alow, éyuwa*el ya
ynkxona bo‘lTtlan ba]rlanéan iborai.
Karkab8a é&Y18alel kapoi, yukxona
Hopso8Y ya exblblar LLarwrl btk nblb
Oanollar ya éekoralll yecblT $hsrman
bTklTtlacH. Kwuroy tobuwa o'nncHalar
o‘rnalllaél. Karkax o0lé dArert dreaa
rataclan Llbral. ¥Yruja kucb a8re8aii ya 0lé
05T1a Tabkarlanacl.

2aTtonayly yerwll ayrotobll Kuroy-
larwa $boyaT§a sar$bl Talenallar bllan
15bloy berllaéb

Axks3anya! aylobu§ kuroylan yaxlk
Telall karkag8a e8a (4. 10-ras$T).

4.10-ra$T. A\lobu§ knroyTT§ koYanb
Wwycbl kon$Tlk5lya$l karkax!.

E|8ure 4.9. Carca$$ oI’ TleSraleé
car bogy.

Tbe boéy coTpwe3 Lle pa58enger
$aloon, yolute$ ol e erwte ané lrunk
Seclon5. BorTe* ol Le erwTe, 1runk Hé
ané éoore are JoT!ly connecleé 1o Lle
carca$$. 1n aééTton, \yT8§ ané éecora-
e pa/18 are connecYeé 1o Llle carca8$
1loo. 5eal8 are Tonnleé T LWe boéy. The
{ron! oI carca88 COI'kisis ol $boii IraTe.
Po\yer plat ané Irot 8u$pens$ion are
anacbeélo K.

Moéern car boéle$ are eawppeé \yiib
noise T$nlalion Tarenax.

CotTton bw8 bocHes baye all-teTl
carca$$ (Puy. 4.10).

Pwwmre 4.10. THe carca$8 ol" TleSralec!
conrncbon ol bu$ boéy.



0 ‘nny payéa boba, nln%ll boYar. BLLUT gayiia bo ba, buymkl/ik boYar.

Ay~obuns kmnrct Karkas, 1ablk|1 gop-
laTta, wobk! .LLE, pol, oynalar, esblklar
ya bokarolaréan iboral. Kuroy Iicbuia
Hayéoycbl ya pa33a”™Har ncHvn o ‘nnélalar
Joyla311lnlaél.

S5babar aylobu8lanéa pasba.prlar§a
cH 18Hya Lsbidb unlayli8lw 1a rrvnlasH
ncbun ay™obus pol1 118§ balanéHS§1 pasay-
LUMNaék E8blklar o‘rT ken§ros gllnaé!.

$babarlarora aylllbu3 kuroY1€a yuklar
ncbun kava 3w w1 bo'HT bo'IBbl1021T .
Pas3a”r boUiiw kuroytw* ymson H13-
rréa, ymkxona mnTt§ o3lléasl Tarkazly
Awnéa Joylasbl:tlaél.

Aylobu3 oynalan Har xI1 3bakl ya
konsiwkslyaH alllb 13blanaél. 2atonayY1ly
Kon8lrukslyalaréa oynalar Kuroyéast oyna
o‘Tw a yeltlanaél. Bu bl KM KT o3blraéb

Bbabar aylobnslanéa rosl:lantay-
éwan, 3babahararo aywobuslaréa rosrla-
nuycbl o‘nnélalar Ao llamilacll Hayéoycbl
0'nnéis1 bo‘ylara yo'naHsbéa, balané%l
ya 3nyancbkuTé alyallk burcHas! bo‘ylcba
ro$llanaél. Hayéoycbl o‘nnéw‘lartorml-
2al8lyaloycbl 03T1a bllan baT ,Hbo2larwan
boTlsbl TUTKT.

Yuk aylotobllwng kur<w (4.11-
rasT) kabta (a) ya yuk kuroyblan 1boral.
KabTa bayéoycbl ya ynkTt kurallyebl
passapiarTt, ymk KuroY1 ymklart Joy-
lasbln3b mncbun xirtal: allacl. KoTtpa-
noyka bo‘ylcba kapoll ya kapoblr
Kablnalar Tay”né. KabTtaéasl o'nnéx}
1KK1 yokl mncb o‘nnH bo'H3bl TMTKT.
nlroa tasol a8a salllayéwan aylltoblllar
KabTa3zléa blna yokl lkkka yolos Joy1
boYaéb

n3

YT n/Xos HolLlb

Tbe bu3 boéy con3ig{3 ol earcass,
olller coyer, Tner 1nT, Hoor, \yTéo\ys,
éoor3 e*c. 5eals lor ényer ané passen-
8ers are arrarwieé T Lle boéy.

CkKy buzes baye 1o\y Hoor 1o proYiée
LLle ea3e ol erker ané exk ol pa33enéers.
The place ol éoors 13 \Méer.

The Tlereky bu3 boéy Tay baye a
3eclon \ykb buy, YoluTte lor car™oes3. The
pa33en8er 3aloon 13 localeé on Llle lop
ollboéy ané Lle 1runk 13 1oealeé mnnéer K
al Lle cenler ol bogy.

Bun3 8la3seb are Taée wkb élderet
MorT ané conslrucmon. 0la3ses are §lmeé
ro Lle place ol §1a$$e§ ol boéy T TOé-
ern conarrucumons. W tereases Lle 3MMT-
ness.

Thbe cky buzes baye no* aéuslable
3ea”™3 \yblle blercky buses baye. dnyer
3ear 13aé]nsleé T lon§kmétal élreellon,
K3 bewpl ané backre3! angle are aéJusl-
able HOo. Onyer 3eal Tay be egnlppeé
\ylLll ab3orbT§ sn3pension HOo.

Truek boéy (P18. 4.11) eonsisig ol
cabln (a) ané car8o boéy. Cabln 3eryes
1o place Lle ényer ané passenéers, \ybo
looks afler car8o ané car8o boéy 3eryes
1o place a ear8o. Tbere are bonne* ané
bonne! lexs cabln3 éepenéing on arranSe-
Tenl. 5ea{$ Tay be éual-zeal; or Lliree-
3eal; 1n e cabln. Par él15lance anloTo-
blle eab3 baye one or 1\yo 3leeplné places.



YUKk kurct boll plallortall, 021
ag'éarnycbl, I'mr8on, 818l.eta ya Hokaro
Ko'nw8bléa bo'H3bITUTKT.

4.11-ra$1. Yuk ayllroblUrui kablna ya
bon pbllortall kuroy).
a—kablna; b—olé si$rT; é—borlll
pbllorta; 1, 3, 5—paneHar; 6—kapoT;
17—pullloycbl aur/iTa.

Borll pla*forta (4.11-é ra8t) pol
(14) ya bollaréan (12, 15, 16) Llorar.
Pol bo'ylata (11) ya ko‘néalan§ (13),
balkalaréan 1a8Mk/1 lop8&an.

Pol8asio‘r§‘alrta8 olé bon (12), yon8a
ocbllnycbl (15) ya owa8a ocblNuycbl (16)
bolllar blnkArM™an. ¥Yw‘M8an borll plal-
lNorta aytOTobW rataswa tabkaTtknaéb
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Car8o boéy Tay baye lMNap pbllorT,
éuTper, yan, Cl8lern anc! oller con-
xIrurcllon.

Pwyre 4.11. Truck boéy xykb cabln ané
Map plallorT.
a—cabln; b—ITonl pain; é—Ilap plal-
lorT; 1, 3, 5—panek; 6—bornel;
17—1ocKT§ éeytoe.

Plap plallort (Pw,. 4.11, &) CO'Bisi8
ol Moor (14) ané MMap3 (12, 15, 16).
Ploor coTpn3e3 Lle lon8kmétal 11 ané
lran8Yer8al (13) bearts.

Prolll: 3TWonary MMap (12), siée [llap
(15) ané rear lMap (16) are allacbeé LU
(He Moor. A33eTbleé Map plallort 18con-
necleé lo Lle lNraTte ol anlotoblle.



ix11so$a$biini8an kurcMar xWwa-xrl
(3nynna, 8azgiton, 3ocblMunYcban, ler
buruycban ya bokaro) ynklarw )oyla$b-
nn3b mncbunn wo'lallanaél.

S5peclaHreé boclle3s are T1lenéeé 1o
place éNTeretr car§oe8 (Mania, §ase-
omn3s, ra$H (awck8ané), pewbable §00&8
elc).

Neroral mcbun kayollar

8ell-cotrol sAme8lion8

1. KnroyTtné yazilast ruta?

2. Yen8MM ayl;otobll kn2o0Mannt§ LUrlan.
3. Yuk ayfOTobl1 K120 Y1 ya aytobux KuroyY1i
0'lMasiéa ganéay lNauw, bor?

4. 1xM$o$la$bl:Tléan kM20Y 1laTT§ yarlladl
rmra?

1 \Ybal 15 1be I'vncllon ol 1He boéy?

2. Type5 ol yeblcle boéle8.

3. ¥/bal 18 1be éNlerence beteen 1ruck
boéy ané bu8 boéy?

4. \Ybal 18 rbe I'mncnon ol 3peaabreé
boé1e$?

5. K1lb BO8SB8HOAKMAS81

5. 8TE

EK114C

5.1. KI I, H)8MA\KM\~1M\(. Y/121PA81

5.1. THE P1>XP0O8E OE THE 8TEEK1M;

Kul bo8bsarwas: ayrotoblTne bara-
Kal yo'naHsblni bo8bsaan8b ncbnn X2tart
AHaéb AyloTtoblTn§ baraka! yo'nallxblT
bo8bsan8b LLM1 n8lnblaréa atal8a osblnsb
T TKT. A\loToblléa baraka! yo'na$biu
bosbsansbnilé ken§ lawal8an v8lvbl bo3b-
sanllycbl §'uéirakia T T€ §‘lMéirasb 1eKis-
& bun8b m8lmbElr (5.1-ra8T, a, b, é).

Tbe purpose ol rbe kleenn§ 18 1o
cotrol 1be ToyT§ é€necllon ol rbe
antOToblMe. Tbe ToyT§ énecuon ol
lbe allloTtoblle can be conlrolleé by
éllerelld \yay8. Turwn§ ol 1be rolln§
plane ol \ybeel8 18 Ibe wée3spreaé
Telboé ol ToyT§ élreclion conl;rol
(Pw. 5.1, a, b, &).
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A%ar Tauscnkk bobauy Vecr nana gHolTay$an, Tauzacliuy,
Kalla boYTaza buynk i uolTay$an.

5.1-ra8w. Aylotobllnlng baraka!
yo‘naH$blw bokHsanxb $xeTtalan.

AyloTtobl1nT§ burllsb Tarkar! O
8‘MérakiaTT8 §'Vélra8b 1ekisHkianéan
oUkarl8an ko‘néalan§ o'a cbl2iyiannT§
LLI'a5H8an mnusla8lcla bo‘laél (5.2-ra$T).
0 ‘MclMraklar yonak! 8lgpanta8lwl mcbwun
nlatT18§ §eoTeTK yaBOWxrasb (ebixMblan
bir bo'H$bl kerak. OYlclraklar a\loTtobll
bunlfNxH Tarkarwa Tt8balan ,)oylaw8biua
Aarab 1cbki yokl 1a8Hs1 bosbsarlunycbl
€TclMrak éeb noTlanaé!. BoxHaarunycbl ya
orya §'lMcHraklar o‘slan blr nualaéa
LU1a8bI8bl ncbun to W §‘TMélrak bunlixH
burcbas: 0, 1a$Hm §‘11élrak burlllBb bur-
cba8ian BT kalla boYaéb Bu lalabt ml
lrapel8lya5l{a'ttlayél. Kulirapewsiya$Ti
ko'néalarw, il KOs (3), §'1klMrak 8apla-
lanwrw, ncba8lan (2 ya 4) batéa §'Térrak-
lanwuy o'A1 (1) 1a$HK1 eraé! (5.2-ra8T).
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leT TJlvro

MNuure 5.1. Moywe ékecéon conlrol
8cbeTe8.

Tbe Wrtrw, ceter ol antOToblle O
15Le poill, \ybere orLUo8Sonal axlal Hre8
olM\yHeel plane8 are cro88eé (Pw,. 5.2). The
8eoTelncal ané rollr§ plane8 ol rbe
wbeel reawreé ro be 8aTte ro preyet LWe
giée \ybeel $Hppiiw. OepenéT§ on Lle
po51lion relallYely Lle Wrrrw, ceTter ol
atoTtoblle wbeek are calleé "Tner" anc!
"oller". 1n oréer 1o prctée Lle cro88T§
ol axe8 ol 8leenn§ ané rear \ybeel8 Llle
WrTrw, an8le ol Tner \ybeel 9,18 bui8er
LWan Lle LWrTrw, arwle 00 ol oTer \ybeel
TbI8 reawreTeT 18 prcméeé by 8*eenn§
{raperwT. 5leenn§ {raperwT coTpn8e8
e 1ran8Yer8e conlrol arT (3), 8leenruy
Knuckle leyere (2 ané 4) al80 an axle

(1) (PW- 5.2).



5.2-ra81. OkH bo$lklanluycbl §‘Liglraxl]
ayloTtobllnT§ bunHLU $xeta5l.

TasbsAl ya 1cbkl §YlcHraklar burllisb
burcHaklan o‘raro Tuno$aballan sauyl-
éa8lcba aTtalanaél: c\%$T= c180/ + B/b,
bu yeréa, B — é‘lNcHraklartné bunHxb
0‘slan ora8léa8l Taxola; I.— ayloTtobll
bara51.

C ‘McMraklatT8 O Tarkaziéa aylat$b
raéwdlan 1a$bsar raéw$ — AT ya tobla
raclinx — A[ éeb acalacl TaxHs! raéwu$ —
ATdwng rrwrtal alytan aylotobllTng
TUTKT gaéar locblk Tayéonéa bwunla
oM$blT babolayH: Af4= b/ 57 O0F

Bo3sbsarfunycbl §4iéirakiart buwb
ncbun Xartai alflaéwan Ail8tlar 1o‘plarw
Ml bosbAaarTtasl éeb aialaél.

Anl bollaarta”™ vl TexaTtrrt bllan
ml yunlta$léan la8blallop8an (5.3, 5.4-
ra$r!ar).

Mwure 5.2. TuTt§ $cHete ol Le
yeblck \ykb I'roT 51cenn§ y/beelx.

Correlalion bel\yeen omler ané Tner
xybeek a3 01lowrs: cr§Om= c180. + B/ I,
Here, B — palll belween 1nTT§ axes ol
\ybeel$; b — \yHeelbase.

T nTT8§ raéw$e$ ol y/Heek aromné Llle
WrnTt8 ceter O are calleé Kn— "olller
raéw$" ané 4 — "tner radws$". THe rTw-
Tal yalve ol oller ragws — . e$LU
Talie$ e 1nTT§ poS$lblily ol allloTo-

BHEe 1T LWe $rall area A0rr= b/ 571
0

OTax'

Tolallly ol" pan$ Llal $erye$ lo LUrn
LLle 51eenné \yHeel$ 18 calleé "8leenn§".

5leenn§ cons:i&$ ol $leenn§ TecHa-
T$T ané 5leenn§ énye (P18. 5.3, 5.4).
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5.3-ra8t. 14otn5laal] ostaH aylOtobll
ml bo$bnartast xxeTaa.

1—ml cbarnbara8, 2—ml kolonka8l,
3—eberyyak, 4—8ekl'Or, 5—$o$bka,
6—bo'ylatato 1], 7, 9 ya 12 —8UlcHrak-
larw bunkb $aplralan ncba§lan,
8—8aplranT§ burllsb o'a:1 — kHkyoren,
10—ko‘'néalan§ iorll1, 11—o's,
13—8aplra.

Boxbsarlnycbl é‘TIélraklar 8bkyoren
(8) o'dicla burMaéwan 8aplraSa (13)
poé8bl pwiklaréao'Talll aéb 5bkYoren (8)
okl o‘aAsa (11) sAo0‘28‘aiTa s o'Talll8an.
Kul cbatbara8lTt (1) bayéoycbl aylan-
LLiganéa nal kolonka8l (2) cberyyakT (3)
aylaTtiixxH. Cberyyak (3) 8eklOrt (4)
buracll. 5eklOrTw> o‘Awa blnkunl8an
gogbka (5) bo‘ylata Fror~1 (6) cbi2iaH
barakalSa kellllaél. Bo‘ylata lOrlly (6)
nebag (7) yoréarweéa 8aplaw (8) 8bkyo-
ren o ‘aicla buracH. 0 ‘ng §‘IMérax burllibiua
oslll ncbak (9), Ml kKo'néalan§ MOrsi
(10) ya 0‘n§ 2‘Mclrak 0811a ncbasit (12)
X12tal sallacll.

Bun 8xeTaéa (5.3-ra8T1) rulirapeisiyast
olcl o‘s (11), 8aplranT§ o3l ncba8lan
(9 ya 12), ko‘néalan§ rorlll (10) Al8wlar-
éan LUoral.
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P]8ure 5.3. Tbe 3cbeTe ol 8leenn§
ol LLle yeblcle \ykb éepenéet
8n8pen8ion.
1—%leenn§ \ybeel, 2—8leenn§ coluTm,
3—\yorT, 4—8eclOr, 5—clrop,
6—1on8kucltal eotrol arTt, 7, 9 anc!
12—8leenn§ knuckle leyer8, 8—KTLW, 3T,
10—T[rawyer3e eotrol arrt, W —ax1s,
13—knuckle.

3reenné \ybeel8 are TonTteé on Lle
knuckle (13), \yblcb wrng arounc! Lle
KT8pT axi8 (8) by beann§8. KkwpT (8)
B8TOMTEE on IroT axle (11) 8lalionary.
\Yben LLle 8leenn§ \ybeel (1) 18 1nteé by
a ényer, 8leenn8§ coluTtn (2) W T8 Lle
\yorT (3). YYort (3) LWrw Lle 8eclOr (4).
Tbe clrop (5), connecreé IO Lle axle ol
8eelor retoye8 Lle lon8kmértal coTrol
arT (6) 1tearly. 1_on8kmétal coTtrol arT
(6) Wrn8 Lle knuckle on Lle kkwpT (8)
\ykb Llle belp ol Le 1leyer (7). BolloT
leyer (9), lran8Yer8e cotrol arT (10) ané
boloT leyer (12) ol rwbl \ybeel 8erye O
W 7 LWe rwbl \ybeel.

$leenn§ rraperwt coTpn8e8 LWe I'roT
axle (11), bouoTt 1leyer8 (9 ané 12) ol
e knuckle, lran8¥er8e corkrol arTt (10)
T Lle lNollo\yTt§ 8cbete (Pw. 5.3).
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5.4-ra8uw. MuklLall o3waH ayLlTobll ml
boSbsanna8l sxeTasi.
|—ml cbawbara81, 2—mml kolonka8l,

33—l TexaTrrT, 4, 12—8aplalar, 5, ya
| l—ncba8lar, 6, 8, 10—ko'‘nclalang

OrMaHar, 7—303bka, 9—TtayalTkH
rncbas.

MwusnwilMm o3taH ml bo3Haartasbla
ko'nclalan8 tonsAl (6, 8, 10) ucb Aisrn-
éan Haora!. Yelakcbl ko'nclalané LU 1awa
(8) 8apralar ncbagllll bo§Uoychbl lorlalar
(6, 10) 3bartrH brkllnl8an.

Muure 5.4. THe xcbeTe ol $1eenn§ ol Ll
yeblcle \ykH Téepenéen! kKuapenston.
1—8leenn8 \yHeel, 2—$leenns coluTn,
3—$leenn§ TecbaT3T, 4, 12—Knuck-
les, 5, 11—1leyer3, 6, 8, 10—rran3yerse
conlrol arT3, 7—iirop, 9—coTbTaHon

leyer.

Transyer3e conlrol arTt consigi3 ol
Lree pans (6, 8, 10) T Lle 8leenn§
\ykb TéepenéeT 3m3penston. ArTts (6,
10), yblcb JoT rHe 3leenn§ knuckle le-
yer3, are connecle<3 lo énye [lan3yerse

colliro! arT (8) pTWYy.

N32o0ral ncHun 3ayollar

5ell-cotrol awesllons

1 Kl bo3bsaarTa3sTTé yazilast TTa?

2. Knlirape3siyast T8 yazilast TTa?

3. Kul bosbsarTtasTuw, A1$rlan.

4. A\lotobll bunH3b TarkarT LU3bun-
1Tb benns.

1 \Ybal 18 Le lvncllon ol 51eenn§?

2. \Ybalis Llle M'mncllon ol 8leenné lrape-
rwT?

3. Palis olLe 3leenns.

4. Oescnbe Lle W TT8 celller ol alllo-

Toble.
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KTiha-kT TanTan (leb, o Tl walaxl Inlza, nT na xalgna

1lan8n 3eyac.

AkTa/T Yinably

5.2. Kbb Y1lW1TMA81 01K1bMAbAK1

5.2. OEY1CE8 OP 8TEEK~"C 1/14AKACE

BosHparlunycbl §‘Méirakiar§a kauva
08'nHK kucbl LBH3a, nlann bosbgansb
Alytla8baél. $bunTt§ mcbmn ml bosb-
HAannaxicla wil kucbayéuioblar soHanlMacH.
Kul kucbay1ir8icH ener”~yat clywalelllan
olacH.

CHérayHk ynrHtaH mml kncbay”r-
Sioblar anynyHK bo3nT bl8obl§a 1sblayéb
CHérayHk wl kucHayur8lcbl (5.5-rasT),
asosan, nasos, 3nymgHk bosit T T § lag-
81T 1a8iobl, NérosUTér, samyngHkK, gl3T-
larT blHa3b”ruycbl 3blan§ ya lrubkalar-
éan Llora*.

5.5-ra3Tt. CHéroslLInén nl texaTtrrr
blMan bIr kounséa ,Joyla8HSsan
{pérokucHaylNMnpeH: 1—na303; 2-1u-
51tla8lcb komall 3—mil TexaTrrT;
4—nl 303HKasy 5—3Hlanglar; 6—baeHok.

1" $1leenn§ \yHeels are nnéer 1H -
fAuence ol a buy 8rayky lorce, 11 18 é1LLI-
cvH 1o conuol (Het. Thar 18 \yby 8leer-
T§ boo3”er3 are appHeé T {He 8leenn§
MNnka8e. 5leenn§ boosrer lake3 ener8y
Irot 1be engTe.

3reenné boosler3 \yHb byéramHc énye
18 operaleé by Tean8 ol HuwWwé pressure.
MaTtly, byéramHc 8leenn§ boosler (Pu,.
5.5) COBigi8 ol pnTp, élatbulor ol Mga-
wé pressure, Hyéraullc cyHnéer, HAweE,
Hose ané plpe, \ybkH connec! pais.

Muure 5.5. HyéravHc boosler, byéravHc
cyHnéer ol \ybkH 18 TOonTeé T one
caze WHH 3(eenn§ TeeHartsT: 1—puTp;
2—ca3e ol é131nbnkor; 3—31eenn§ TecHa-
T3T; 4—3leeenruy érop; 5—Ho3e3; 6—lank
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Nsggos éblrayHk Hrrtéa bosiT KOEK
Allixb ya suymnaHkn: 8lrkmlal8lya81 ncbun
xKnLU alalll PlaSinkal na3os LUrlan ken§
HAo'HanlMac. Nssosg 1a8taH mxal Ta bllan
Harakalt Ureak yablan olacH.

Tassiuna8icb 8nymnulk oaTw i §1éro-
8LLInérwn§ poreHen o1é1/owa bo'8blslarip
YOK1 MKréan bacbokka gayHsblw bo3baa-
raéb Tas8lmlaglcH roknnupuiruy barakalia
Tnyol w, cbl2iaH Mpéas: yobl rolOr TMp-
éas1 lasBlurdaglcll éeb alalaél.

Crnérosllnéréas: 8uymsaHkK bosirw
porsben ya 3blOkT cbl2igH Harakafan-
LWaél ya ncHa8, Moryllar owal1 “"dkUrak-
larT buraéb

Bacbok 8u>aliHki 8as1a8K ncHwmn 1€ 1$H
gifaitéa Xizrmar Alfaéb 11Tn§ icbléa
MWiioycbl eletenl ya Toy 8allrT anlsla8b
ncHun bacbok probkaswa bTklTl8an
8bcbup boYaéb

5.6-ra8téacbl214all !1péast rokJ/1TkH
81éraylk kmcHayur8icHnNT§ sxeTast
Kelllnl8ar.

Moy nasos: éyulalel yalléan Harakalr
oflb, Toy bacbo8léan (14) Toy T kalla
bositT kanaH (2) owaH 1lan8lrnla8icHSa
ynboraéb Tap8llnla8lcb korpm8léa (1)
ucbla aylana bo‘ylab kanallar, wucb
8aréisbH 201017k (4) ya 20lolwkT 13g-
811la81lcb kohm3wa (1) wibalan Tarkar-
la8burnycbl pnytalar (7, 11) bor.

AylOrrobll 10'8‘n cbl2igH barakar-
lanayol8anéa (5.6-a ra8Tt) ucH éarcl'$HH
20l0*TK (4) lap8lrtla8lcb korpusi8a
nisballln Tarkaziy bolaléa LlracH. Moy
bacbokéan nasos, laa8ltla8lcb ya
kanallar owaH aylaTtb, 8alr isblasb
re”rwéa bo4aéb

CHeérosLLInéréas1 poreben (8) wwy Heii
O ToT (A ya B) éas1 bo81tlar 1len§ bo'1a€l,
cbmnkl wmlar baTt 1aa8ltla8lcb kodgusl
(1) Tn§ o‘flasiéast kana! orgall nlangan.
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Tbe puTp 3erye3 O Take pres3uvre T
byéranvHc 8y8let ané Oclrcnlal;e Le Ha-
wé. A plale lype ol LWe putp 18 Meée-
8preaé. Tbe puTp 18 ényen by crank-
8baii Ma LLle be énye.

Tbe WVis(nbuior conlrol8 e SAwé Mo\y
lo We NroT ané beblné capaclle8 ol Lle
p18lOn ol byéramHc cyWnéer ané lMwé
backlow O Lle lank. Tbere are Hnear
ané rolary 1lype8 ol é18lnbulOr éepené-
T8 on ToyeTen! ol LUe yalye.

Tbe Muwé pre88ure T byéramHc cyHn-
éer retoye8 Lle p18l'On ané roé Hnear
ané Lrn8 Lle \ybeel8 LUron§H Lle leyer
ané Hnks.

THe (ank 8erye8 IO keep Lle Awé a8
re8eryolr. Tbere are a cleanereleTtem ané
Mwé leyel é1p8iick connecleé O Lle cap
1MB1ée Llle 1ank.

Pwure 5.6 Ln8lrale8 Llle 3cbete ol
byéravHc 8leenné boo8ler wWH Hnear
l:iype yalye.

Tbe oMl pnTp 18 ényen by LWe crank-
8ball ané lNeeé8 Llle oM I'roT LUe lank (14)
1Hron8b Hub-pre88ure Hne (2) MOLLe é1s-
WbulOr. There are LLree clrcular §rooye8,
lbe yalye (4) \ylll Llree nT8 ané
cetenn§ 8pnn88 (7, 11) T Le ca8e (1)
ol Le é181nbulOr.

\Yben Le anlOToblle 18 ToY 1§ &1-
recl (Pw. 5.6, a) Wree nT8 yalye (4)
8e18 a cenlral posllon relaHyely Llle é1s-
1nbulOr ca8e. Tbe oH clrculale8 NroT Lle
lank LWron8b Le putp, €18*nbulOr ané
cbannek ané k ba8 been 1l réle Toée.

Pre88ure8 1M LLe bolb giées (A ané B)
ol We p18loOn (8) 7 LWe byéranHc cyHn-
éer are egnal, becawe, UWley are con-
necleé Lrou§b cenlral cbannel ol Lle
8181nbulror (1).



5.6-ra81. Kul kucbayur8iobnt§
18sblasb 3xeTasb
a—10'8'n cbTtaH Haraka! bolab;
b—o'n88a burllisb]arayoT; c]J—cHap8§a
burllBblarayor. KM—ml TexaTrrr;

0 5 —8blro3llnclr; KCb—ru! cbatbarasi.
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6) Ckapba
To/en

Pwre 5.6. Tbe 8cbeTte ol 8leenn§
boo81er
a—posllon ol <recl ToyeTen!;
b—LL TT§ process 1o rwM;
(—1nrtn8 proce88 O leii
5M-8leenn§ TecbaTt3T; HC-byclraullc



MT \a la/akkur oclaTlar galbP@ nur, on%iua rxyo, xornaéonwa
[ ayTrbaraka kellraiian buyrnk 1ol (Ar.

1—Ta$1T 18éicH korpu$l, 2—yuson
bosit kanaH, 3—pa3l bo3lT kanaH,
4—rololTk, 5—bo3bsarllnyebl é'TIEHak,
6—(e3kan bo§ lat3H sHlarugsl,
7—tarkark3HMruycbl prmn)Talar,
8—por3ben, 9, 10—bo3Hsgarny Toy
kanalan, 12—bo3Hsgarvy 3blariasb
13—T1oy na3so0si, 14—T0y bacbos!.

Hayéoycbl ml cbatbara8iw o‘uwia
burayol:8atéa 3bl:anSa (12) rokJ1WKT (4)
Tarkazly xolaléan cbap wtonka 3Ll)kaél
(5.6-b rasT).

20lolUMcwrwy (4) o'Ma 8aré kanaHéan
(2) kelayol8an ymsion bo3iTH Toy Kanal
(9) orsaH C8nT§ A Ha.)Twa yo‘nalacb. A
KyTéa bo3T o3bacll B ba)rrlasslrla8lcb
b kaTeras. ordaH pa3l bo3T kanaH (3)
blMan nlanaék Moy bacbokka yunbor/flaéb
A ya B ba.)Téa81 bosirrlar Mawy o3sméa
por3sben (8) pasl:8a 3lLlyés O'Hébak (5)
o'wwa burlfMaée OUkHrak 3aplrast KoS1alMan
blMan 3brarwa (6) las3ltla8iob kodmaln
(1) cbap”™a 3uraée OYkHrablarTru, bun-
HH]arayoT bayéoycHTT8 T1 cHaTba-
ragift bunsb Jarayotéa éayoT eraék
Hayéoycbl wl cbatbara8ilt bunsbT
lo‘xlalza, 3blarwa (6) la'stéa lMas™rrla-
81cb koumsal (1) 20lolTkka (4) T3balan
(3asmabki Tarkarly bolall8a siayrac/l. A
ba]téas: bo3lt B HaiTéasl boslTéan
kana boYaéb 0 ‘MMérraklar bunlgan boMéa
HAolacll

Bosbsarlunycbl §UkHraklart cbap8a
bunsblarayoT (5.6-& rasT) sbuyo‘sTéa
aTal8a o3blrlMaéb
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I. KanToy

cyHnéer; 5\Y-31l:eenn8 \yHeel
1—c/13TbulOr case, 2—Huwb-pres3ure
cbannel, 3—I1o\y-pre3sure ebannel,
4—yake, 5—3"eenup \yHeel, 6—Ieeéback
rocl, 7—ceTtenng 3pnn”3, 8—plslon,
9, 10—ol1 ebannels ol con(rol,
12—conlrol roé, 13—Iiel putp,
14—vel lank.

\Yben Lle 5leenn§ \ybeel 13 LLI Teé 1o
e rwp* by a ényer, Lle roe! (12) Toyes
Le yalye (4) IO LLe 1e/1 3ble I'roT cen-
Tral poslldon (Pw,. 5.6, b).

Peellrw, o1 \yib bwb pressure 'rot
cbannel (2) ol LLe yake (4) 8oe3 IO Lle
capacHy A ol byéraviHc cyHnéer. Tbhe pres-
3ure Tcrease3 T Lle capacHy A. Tbe ca-
pacHy B connec”3 O 1o\y pres3sure cbarn-
nel (3) Wron8b cbatber b ol c/3*nbu-
Or. THe ol §oe3 IO Le lank. Becaunse ol
Llle cHAerence beTeen pressures T ca-
pacllle3 A ané B Lle pl3MOn (8) Toyes
éo\yn\yaré. Tbe \ybeel (5) LUrn3 MO rwM.
\Ybeel knuckle \yib Hnk3 ané roé (6)
retoye &131.nbulOr case (1) 1o leid. Turn-
T8 proce33 ol \ybeel3s 13accoTpaTeé by
LrTru, proce33 olf 8leenn8 \ybeel éone
by ényer. AJler aényer bas 31oppeé L T-
wryy, We 3reenuwy wbeel, é131nbutOr case
(1) rewTs lo e TTal cetral posllon
relallYely O Llle yalye (4) nnéer Lle T-
Auvence ol LLle roé (6). Tbe pressure T
capaclly A becoTe3s bl§8er Lan Lle pres-
3ure T capacly B. \Ybeels 3lay LLIrneé.

Turnang process ol 31;eenn§ \ybeels 1o
leM (Pw. 5.6, &) 8oe3 a3 §1Yen aboye.



Ne 20rat ncbun 3ayollar

5ell-conrrol awesllons

1 Kul kucbayl1lr§lcbInT8 yaziyasi Tta?
2. KlyuTtTtasTnu, alstlan.

3. Kul kucKayiu™icb1rilMg 1sblasb pnn-
31plT W3bullUTb benns.

1. \YHa 18 LLle N'vnclon ol8leenruwy, boo3s!
erg?

2. Paii3 ol3teenruy MnkaSe.

3. Oe3cnbe (He operaiirwy proce88 ol 3reer
1M8§ boo3zlers.

5.3. Ki1b VI K1TMA81 AHAKMKbJ1L

5.3. 8TEEKIMC bLUKACE .KO1N\T8

Oayr lalabltru, konsl:irmk5lyalar8a
03blb bonsbl yan§i 13blantalaréa raton
yullpianni kerw,)ony allI3bT 1asoro ecaéb
Hoz2irs1 knnéa elek*ron bosbgarayH §16-
rayHk, eleklnk HaTtéa kotblnal3lyalasb-
8an wl yurintalan ken§ i1aX|atogéa.

Kl yunrkras:t wl texaTtrrw bllan
bo8bsanlnycbl é‘lVcraklar orasiéa kucb
uratycbl ya2ila3Ti baJarac3l

Mexawk wlymnnltasTT8 brk3onal
1arkibua wilrapelslyasl ya bosbsarlinycbl
§‘ [glraklarw bo§'loycbl ncbag ya HosigMar
KKaéb SmlyuntTtas”™a” (or(¢g ya ncba8lar
o‘raro 3bartrll bo§‘lan8an, T3balan
lebrat3b ya buraHsH erkTHk éarajalarwa
e8a.

Kul texaTtxrTt bllan bosbparlinycbl
é'Tlébablart bo§'layéwan wl yurllTa-
37718 1orlli ya ncba8lan o‘raro 3bamkH
bo§'laT3HT lalab aVlacU (5.7-rasT).
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lncreaslrw, ol éetané 1o ne\y ané
ToéeT con3”™wcuon3 regwires applylruy
ol 1be 1a1e81 acbleyeTeT3 ol 3aence T
ne\y ées318ns. presen! byéramHc, elec-
1nc ané cotblneé 3leen!w, MNMnka8e3 \WH
eleclrowcally cotrolleé 3y3leT are \Mée-
3preaé.

1 13 rHe purpose ol 3*eenrw, HnkaSe
KO 1lran3rt{ Lle lNorce bel\yeen Tecba-
T3 T ané 3leenrwy \ybeels.

MecbaTtcal 3Teenrw, Hnka8e corwisre
ol" 3Teenrwy (raperwT, leyers ané anns,
VblcH connec* 3leenrw, \yHee!3. beyers
ané ann3 1 3leenrw, Hnka8e are con-
necleé bellyeen gotHy ané baye [Tee
8raée ol o3clLlaHon ané LUrTru,.

beyers ané conlrol ann3 ol 3leenruy
HnkaSe LLia1 connec!3 1He 3leenrw, TecHa-
T3T HO 3leenrwy \yHeels 3Homlé be con-
nec*eé by Teans ol got! (Pw. 5.7).



a b

5.7-ra8LU. Kull yunltazlNerldlantn§
3bartllan:
a—bo‘ylarta rorKuwwu, b, i—ko'ncblary
(oO4YarTry,; 3barwiian;

1, 3—3uxank, 2—3lenk kallakH barTos,
4—pnyTa, 5—cbekla8lcH, 6—rerbaH

probka, 7—HIMA ncHHklan, 8—bolllar,
9—ek33enTK 3uxanklar, 10—ncbas.

SbarTtrnTté pywa pjgarab Kon3rruk-
styasil/s1 erkTHk claraja8l Mawy siHacll, Har
bir sbarttTt8 LWrll3bléa bartognT§
(2) (5.7-ra8T) 3lenk kalla8lw 3uxanklar
(1, 3) 1lar satrab Lrac. 5SuxanklarTt
payTa (4) 3lenk ymra8a 8lglb LlUrach.
Kerball probka (6) pnyTa kellclao‘Talll -
8an cbekla8lcb (5) nNT§ 3uxank bllan
Ta'lut oraHac3a bo'H3blT *a'TTlaycWl.
Cbekla8lcb (5) pnyTa (4) nT§ lasocHran
81M18bl opllasalléa 1:oM:allarnt§ a”allb
KensblTné olcHwW oMb, xayl3KHKKa Xi2Ttar
olacH.

Bo'ylaTta 1olaiTru, cbekkasl sbartTr
_JoyrBsHArLLBb1 ncbmnn kerwaylrOéan bo' la-
cH(5.3-rasT). Ko'nclalary loMaTiiy 1KKL
cbekkasiclasl *orllt ncbHklancla (7) o‘n§
ya cbap rerba ocbll8an boYacl. Bu ngl
~NapeMya3sTt!3021a3b8a Kerak.
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Pwwyre 5.7. ,1011$ ol 3leenruy 1Tka8e
arTs:

a—prik3 ol lorwkmcHnal collrol arT,

b, 8Jo1n13 ol lrayer3e corlrol arT;

1, 3—ball cup, 2—3pbencal beag pT,

4—3pnrwt, 5—HTKer, 6-LWreac! plus,
7—ann Hp3, 8—bakKs, 9—eccelllnc pT,

10—1eyer

Oepenclng on replacetenl:, LWep 1!
ba3s cAIMTeret Iree 8racles. Ball cup3 (1,3)
keep Lle 3pbencal beac! ol pT (2) (P,
5.7) T eacb neswn ol We .pTt*. Tbe
3pnruy (4) presse3 cmp3 lo 3pbencal area.
Tbreaii pln8 (6) prcTées Lle cH3lance
beMeen Lle NTKer (5) arranSec! bebIT3
LLle 3pnng anc! LLle cup. blTker (5) pro-
Yicle3 3alely ol Lle goT! preyenlirw, c/3-
conneciion ol arT3 a3 a resuk ol break-
wruy ol We 3pnruwy, (4) 3uciclenly.

The 11p ol lorwkuclnal arTt 13 en-
lar8eé lo Toun T LWe ,)otl (Pw. 5.3). besl
anc! rwbl LWreack are Taée on IMp3 (7)
al bolll er33 ol {rayer3se con'!rol art. 1113
necessary 1o acbiy3! Lle 3leenrw, lrape-
rwT.



Papa( karakal%Ta eT&WMKTW, Kagrary gaar ot raT™ bel&lay<in

3lLeron

5.4. Kilb MEXAM2M1

54. BSTEEK~C MECHJ/IM18M

Knl Texaw2Tww§ asosty yar|Cas:
bayéoycbl ucbun §‘McAraklart bunsbT
yen§MlaM8bcHr. Bu yarlla mml Texa-
TrrrutTné ura“blar 80T eyazi18a
en8blMac. AylOTobllar ml TexaTrrT
wralfsblar 3oT7ru, o'r§an8b cHaporoTt
12...25 boYacH.

8be3lernya — reyka mMl TexawrnH
(5.8-ra8T), asosan, yenS§I aytOToblUar
wl bosbAartasla ken§ Narya™an. Bunéay
Texaw?2tnlné wuwra”b 8ot 12... 15
bcebat kon3rully oYcbaTtH boYacH.

5.8-ra8t. 5be8letya - reyka ml
TexaTrrrT.
1—mml cbaTtbara8i, 2—8be81leTya,
3—reyka, 5—ko'néalang {orLLiMar,
7—Kothn8 popsio§'l, 8—ml yaV,
9—8bayba, 10, 14—pockbl pTKlar,
11—popgon, 12—pruw'ta, 13—s3mxarnk.

126

Tbe TaT purpose ol lbe 3leenn§
TecbaT3T 18 10 ea3e 1lbe \ybeel LLUTTrLy
[or ényer. TbI8 probleT 18 éone by 8l:eer-
ruitecbaT3T énye rano. Onye raiio ol
8leenn8 Tecbanist ol awurotoblle
cbarwes lor LLe rarwe \yibhn 12...25.

Cear-rack 3(eenn8 Tecbat3T (Pu.
5.8) 18 \Miéegpreaé 17 Lle 8leenrwy ol car8.
Onye rano ol 8ucb TecbaT3T 18 abou!
12...15. N ba8 coTtpac! cor*ruclle LU-
Ten8won.

Pwyre 5.8. Oear-raek 8leenruy,
TecbaT3T.
1—8leenn§ \ybeel, 2—8ear, 3—raekK,
5—1ran8Y¥er8e conlrol arT, 7—cap ol
bownsing, 8—3leenrw, axle, 9—\yasber,
10, 1l4—beanrw3, 1l—cap, 12—3pnruw,
13—pr.



Haycloycbl ngl cHatbaras:t (1) (5.8-
rasTt) yoréanHéa wl yalTt (8) ya mnnsa
blkk binkllnl8an 3be8letyaw (2) aylan-
riraéb T13bHreyka (3) 0~1 bo'ylab cbwig
Haraka! pgflacl. Aeyka8a (3) 3bartri
bTklTl8an ko‘néalan§ NOHMIar (5)
8UkUrakT bunsb ncba8lan (4) owaH
bosbparlunycbl 8‘UNélraklart burac ya
aytOToblW baraka! yo‘nal/idbl bosbgaritaéb

5n(lnk cberyyak — $ek(orH rul
Texaw2tlanTtn§ azo3ly éelaH yTLU $BI/H
3Heiiernya — cHen/yak (5.9-ras3T). YLl
H3blannkuy 0é43b burcHaklan blsobLua bir
.l nrartaéa yelarlcba kana ural3blar
30TW OfBH TUTKT.

5.9-ra3rt. 3LUnénk cberyyak — 3LLNéNK
yKK3Ton VBHH §Uklrak.
2—3Lllnénk cberyyak, 3—HsblT 3eklLLr,
4—xaller.

Clobovll cberyyak — roHk TexanuT.
CloboléW cHen/yaknT§ 3lLUnénk cber-
yyakéan lawl nnt8§ yTl Lisblan 1a3bs1
3bakl1 8loboléa 3VIH yonmnwyaHéa yasalaél
(5.10-rasT).

OlobokLU cberyyak — roMik texawurri
3llnénk cberyyak — 3eKlOr texawxrT
Kabl bceballiHkéa kaMa urall3blar 3o0TLWw
latTlay olaésb VasbBHyuralan 13bgalan-

A ényer LU T3 LLe 3leenrwy axle (8) anc!
Llle 8ear (2) connecleé 3L 1o k by Lle
belp ol 3leenn§ \ybeel (1) (P18. 5.8).
Toollleé raek (3) Toye3 Wnear on K3 axls.
Transyersze conlrol ann3 (5), connecleé
pTéy HOLle raek (3) 'u T 3leenn§ \ybeel3
rbron8b y/beel wiTHW, leyers (4) ané Toy-
K éHecHon ol LWe yeblicle 15 colllrolleé.

Tbhe Ta T éela ol cyniier >yort —
8eclor 3leenn§ TecbaT3T 133plralloolll
8ear - yvonn (Pw. 5.9). Becanse ol3plral
leelll rcHnallon enonsb buy ramo 13 pro-
Yiéeé 1 rbe comple ol énye.

Pwyre 5.9. CyHnéer yorw- cyHnéer
3pirar loollleé \ybeel
2—cyWnéer \yorT, 3—1loollleé 3eclor,
4—ca3se.

Cone NeorT-roller TecbaTt3Tt. THe
oller INorTt ol 3plralleelb ol cone worT
Taée by pnnclpal ol cone 3urface Takes
a éUNlerence belween cone ané cynéer
xyorT3 (Pw,. 5.10).

Cone \yort — roller TecbaTt3T 13
coTpac! Vke Lle cyWnéer \yorTt-3eclor
TecHaT3T ané prcwées a buy rallo. Coun-
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Tayéb CJlobokll cberyyaktn§ yTlLU prng $urface$ éo nol rub. The roller rol18§
M3blan yuralan bo'ylab roHk §‘Mélrayél. 0On 1be 3urlace ol 5pual leelb ol cone

MexaTtrTnHu, loyéall 13+ koellli$iyenit  \yorT. Tbhe elllcuency Tcrea8e$ suickly.
Ke§KT oJDkb.

5.10-raBT. 01loboléH eberyyak ya roHk. Muure 5.10. Cone worT ané roller.
KoHklar blr, 1kki ya ucb o'rkacbll Koller$ Tay be \ykb one, Ivo ané
bo'Mébl TM TKT (5.11-raBT). lbree butp§ (Pw. 5.11).
5.11-ra$T1. CHobMéH cberyyak ya ucb Pwpre 5.11. Cone \yorT ané roller wkb
0‘rkaebH roHk il TexaTrrr. Lree butp$ 5leenné tecHaTxTB.
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1 —~&lobolcll cberyyak, 4—303bka yaH
kalla8l, 5—roHk, 7—sAullloycbl 3bayba,
8—Bayka, 9—3orkaycbl ywl, 10—3béii,

12—303bka.

Clobolllll cberyyak (1) (5.11-rasrT)
Kul yaH
kaller (6) sopsioalanéa8l konu3H roHkK

ml yaH 2 ncbwa o‘rnall8an.
poésblptklarwa o'‘tallacl. “AoHk (5)
o‘r o0‘aléa(3) MMckkawnapoésblpnléaréa
aylanaéb KoHk 0‘s1 (3) 303bka (12) yaH-
wn§ kallaSl (4) 8a pre3slab bTklTlaél.
Knl3o3sbkas! yalcla sbllaH blnkTag8a 8ayka
bMan solMnl8an. Knul cbatbara8lT aylan-
LU 8anéa yal (2), cberyyak (1) ya robk (5)
aylanacH. 8bu blMan bir§a rolk (5) §loboléa
yoy! bo'ylab 3Uagyc ya Ml 303bkas3TTé
yaHT (4) buraék

"Ywl — 8ayka — reyka — S$eklor*

rm! Texanww. KulTexaw?2T 1an
tobléa ynk aytOToblllar ucbun ken§ Lar-
Aal8an kon$lrmk3lyalaréan yTll walTa-
lar blzoblanac (5.12-ra8rT).

Y1r (1) nt§ aylarsbl 8ayka-reyka
(2) nnw, M8anlarta-aaylrta cbl21aH bara-
kKalwa o ‘28araéi. Keyka bllan MNMasblsbéas:1
3ektor (4) sosbka yaH (5) w o‘A1 alroiiéa
aylanliracH.

YTl ya 8ayka ora$iéasi 18bsialat8brt
KaTtayrt3b Tanasaéiéa ular yopla korn-
LWrcla barakaéanaéwan sbanklar yoréa-
rweéa Masbltl8an. ¥YT1-8ayka oraH§'1€éas1
anacbalaréan ollnb cblgaéwan sbarlléar
8aykanT8 ekt ncbléast kanallart bTk-
uruycbl Jeloblar ouwab yTl-8ayka [Ma3b-
Taswning yan§léan yaAtla8bayoluwian
nang: ncbl8a boracl ya mnrlvk$12 Masblsbéa

bo‘lal/

129

1l—cone vorw, 4—bea<l ol érop axle,
5—roller, 7—1ock \ya3ber, 8—nwurl,
9—acYn81:1§8 8cre\y, 10—pT,
12—érop.

Cone \YorT (1) (Pw. 5.11) 18 localeé
a! e en(l ol 8leenn§ axle (2). Tbe 3*eer-
T8 axle 18 TonTeé al! We cone roller
beann§8 arrangeé a! cap8 ol LLle case (6).
Holler (5) LUrm8 on k3 axle (3) on 1wyo
neeclfNe beann§8. Holler axle (3) 18 con-
rnecleé 10 Lle bea<3 (4) ol <3rop8 (12)
axle by pre88. 5leenn§ LUop 18 anacHeé
lo 3plneép 1! by nT on LWe axle. Afler
Llle 3leenn§ \ybeel ba8 Llrneé axle (2),
\yort (1) ané roller (5) are Llrnec!l. 1n
aéélllon, Lle roller (5) retoyes3 on Lle
cone are ané LWrn8 Lle axle (4) ol 3l:eer-
T§ érop.

3cren’-nu”™-rack-eec”™or 8(eenng§
TecbaT3T. 5cre\y 8leenn8§ TecbaT3T 18
weéespreaé T Trucks (Puy. 5.12).

Turnt§ ol Le 3cre\y (1) 18 conye/leé
IO reciprocaiT§ bnear Tolton ol Lle
nll-rack (2). Tbe 3eclOr (4) conpleé \yHb
e raexk W T3 LWe axle (5) ol Le érop
aromné W3 axis.

1n oréer O éecrease Llle MNncuon be-
I\yeen Llle 3cre\y ané nT Lley are coun-
pleé by ball3, \yblcb roHs 1n3lée clo3eé
conlour. Balls, \yblcb so I'roT LLle §rooye
bel\yeen 3zerew ané nul, §o KO ne\y ap-
proacbln§ oller ené ol 3cre\y-nu! cou-
pn§ 1brousb IMlle, \yblcb connec!s
8rooyes al bolll enés ol LLle Tn ané Take

con3lanl couple.



5.12-rawl. , YTl — 8ayka — reyka —
Keklor* bpi(tast Ml TexaTrru.
1—ynll, 2—8ayka-reyka, 3—xbarnk,
4—8eklor, 5—303bka yaH.

5eklor (4) sosbka yaH blMan yaxlK
1sblan8an ya kafleréa wna poésblpTk-
laréa aylanaél. Y11 (1) Sayka-reyka bllan
8banklar (3) orsaH rerbaH [Ma8b8an
TexaTXxT. KulcbaTtbarast blManyTtl (1)
aylanlkl8anéa 8banklar bllan Ma8b8an
8ayka-reyka (2) cbl2igH xarakal8a kelacH.
Oayka-reyka (2) 3ektor ya sosbkaiu o " 1éa
(5) aylanllbkLl. 508bka wl yunrkTast blfan

§‘Mékaklart buraéb

P18ure 5.12. 5cre\y-nnl:-rack-8eclor
8eenng TecbarsT.
1—8cre\y, 2—Tii-rack, 3—ball,
4—8eclor, 5—ckop axle.

Tbhe 3ectOr (4) 18 30Hé \yIb érop axle
ané roll8 al neeéle beann§8 al Lle case.
Tbe 8cre\y (1) 18 TecbaT13T, \yblcb 18
covpleé \ylb lle nu!-raek LLrons§b ball8
(3) ané by 8cre\y LUreaé. \Yben 8leenn§
\ybeel ané 3crew (1) W T Lle nubrack
(2) coupleé \yHb balla 18 Toyeé Wnear.
Tbe nll-rack (2) W T3 Le 3eclior ané
érop arouné axle (5). Tbe érop ané
3l:eenn§ 1Tka8e 1umT \ybeels loSelller.

Ne 20rai ncbun 8ayollar

5ell-coTrol awuesionx

1. Kul ymnit a8t sbarnManuw 1nsbunlrb
benns.

2. Knl texaw211Tn 8§ yarkas! tta?

3. Knl texanuwnTtTe LUrlan.

1 Tell abowu! 8leenn§ lMNnkaSe pKKs3.

2. \Ybalis LLle T'vnclMon ol'81leenns Tecba-
T3T?

3. Type8 ol 31eenng Tecbaw 373.
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BU/Ta™anT 30 Tab 0 T™%auwian oT, oHaTb 30 TaTa%an o wa wANT.

A. Lldyory

6. TOKMO2

6. BKAKES8

6.1. TOKMOX BO8HOAKMAS1

6.1

TorTor bosWsaartast aM:otobl1nT§
xayl's12H81 1a'ttla8béa Tn bl T bi$ob-
lareél.

TorTtox bos3bpgartam ayloTtobll
Haraka! 1e2lN8t 8ekrl1all8b, ay[OTObHT
10‘xta118b ya yo‘lalyaHklarncla vros yasC
éayoniéa bebclyor ,Joyiéan s0‘28‘aHb
keiTasH8IM 1a’tTla8b mcbun Xiz2tal
Aac. AyllTobl §'WcWraklan bllan yo‘l
orasbla lorro2loycbl kncbT 808&b slll3b
ya bosbsawb Orror bosbsaarTtast b/lan
aral8a o3sblrHaéb

TorTtox bosMaarTast auyblasl asosly
Fortor Nrknknéan iora! boYacH:

BKAKE COOTKOb

Brake oonlrol 18 yery itporiant 1o
prcTtée Lle yeblcle &ely.

Brake conlro! 8erye8 10 éeceleralie
anlOToblle 8peecl, 10 8lop aurotoblle
anc! 1o prctée wHnobllly ol aullTo-
blMe on Le roac! 8raée lor a 1ong Lnte.
BrakT§ lorce bellyeen anlOTobHe \ybeek
anc! roac! 18 crealeé by Tean3 ol brake
conlrol.

Brake aoilrc=l coTpn3es Lle lollowy-
T8 TaT brake 8y8ler8:

TorTor bosbsarTas
Brake corTro!

18bcbl MNortor
geryice brake

EHIMyo! lortor
Eter8ency brake

6.1-ra8t. Tortor bosbsiartas. b21tlan.

1 1$bcbl (orTor (1211111 — asosly 11217
blsoblanacH. AyloTtobll barakaut
8ekTlan$b, ayrOToblMT 10 ‘XL 18b ncbun
X121al allacb.
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Yorclartebl lorTtor
8econéary brake

Toxlab Wrab
Parkt8 brake

Pwwure 6.1. 5y81e18 ol brake conlrol

1 8enlce brake 8y8ler 18 llle TaT
brake 8y8leT. Thl8 $y$ler 8erye8 1o ée-
celerale anllitoble 8peeé, W 3IOp an-
LWTobHe.



2. Ebnyol (Orwoz (21111 1orwio2
bosHsaartaswung isboncblLiwT1 03blwb
ncbun, 18bcbl (ortor rnTwa rablra
10Mno2 8irartrla X12ral: gfacrl.

3. To‘xlanblnn8blorto2 11211111 ro‘la
yuklarwan aylotobllw 25% yo‘lalyaluiléa
cbe8aralanta8an yagl éayorTtéa
po‘28‘alb kelta8lwTtlla'ttla8b ucbun
X12T1al gaYacH.

4, YoraTtcbl W rTtor (211111 mrun
Alyalklaréa pasllikka Harakarlanayol8an
aylotobll 1e2M8§11l l1le2la8bTa8éan
3aplaw8bl ncbunn X2t a1 ullaék

18bcbl 1orwo2 (21T 10rFTOT
M2k ya W rTto2 ymnrkrtasléan (asbkll
ropalll (6.2-ra8rT).

Texa-

6.2-ra8T. Aylornobll 18sbcbl 10rT02
{12Tw ww pnnsipiar 5xetasl:
1—iolib2 c/BKL 2—o01€6 Ts1 LLrTor
TexaTrrrrru, 3kobasy 3—{ortor
ynrrfta8TT8 018 T81 KOMUT;
4—asgos1y 10rTo2 Knc3m;, 5—KOrTor
8uyrulul bacbo§l; 6—yaKkunnT Kucbay
br8icH; 8—i10lMb2 peitaH; 10—ouia

2. ETer8ency brake $y$let Beryes o
Tcrease Lle reMabky ol brake corkrol
anc! Kk 18 eter8ency lor 8eTce brake
8y81ler.

3. ParkTt§ brake 8y8leT prcTckx 1T -
TobW Ky ol Tnllloaclecl anlotoblle on Lle
roac! 8racle \ykb leyel 25% [lor unHTKeé
Muwe.

4. 3econéary brake 8y8ler prcrées
éeceleraleé 8peec! ol antOToblle \yben kK
Toye8 I'roT 8racle (o éowrwraée.
brake 8y8let COrllgigig ol
brake8 ané brake énye (Pw,. 6.2).

8eTce

10 11 12

Ewwure 6.2. Pnnclpal 8cbeTte ol 3enace
brake 3y3ret ol antOToblle:
1—brake c8k; 2—caHper ol 'ronl
brakex; 3—Iron! ckcnW ol brake clnye;
4—uia3ler brake cylnéer; 5—re3eryok
ol brake Awé; 6—yacnnTt boo8ler;
8—braek pe<dal; 10—rear \ybeel brake
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8‘I'cHraklar Mortor kKoloékalarm;
11—ouwa é'UNcrak Fortor TexaTrT
sllincblan; 12—l ortor yunl ta3TTé owa
konlmun; 16—Io'xMaib Mvn3b FCorTor
M2irt ro5lan; 19—Iloxralb M'vinsb
Fortor M2t 1 ncHa8l; 22—o01c1T81
§'TcHraklar Fortor TexaTrT
Koloclkalan.

TorTor peéaH (8) bo3lMgancla MorTor
ynnltasa konlwiarlla (3, 12) ya §‘IcHrak
Fortor texanrrTr 3/ikianéa (11, 22)
3nynsaHkK bo3irt o3sbacll. BoblT [orrtor
$ln<lrlan(laél porabenlarnr barakal 8a
kellracH. TorTtor koloclkalan (10, 22)
Fortor WBkHIA 1yaouwia Mortor barabatr
3rsgacl 1. 0 ‘IcHraklar aylanr3bl 3ektla8baclr.
Sblnalar bllan yer oraslla lNortorloycbl
Kucb ynra8a keMb

To'xlalb Tvn3b (ortor (121licla
Nortorloycbl kucb TexawK wusulla
yaralllacl. Y nin§ ymnrkrasi, oéaléa,
ncbas8, TrosH boYacH.

By lMertwn§ Fortor Texawrri
yen8l aylotoblUarina §‘lMcHrakka, yuk
ayloTtoblllarllla lNran3rt35rya8a Joylasb-
NMlacH. To'xavb 'vn3b orTtor F12LLI7I,
oéaréa, si0‘l blMan ncba8 ouwab r3bsa
'vsblir/lacb.
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3boe3; 1l—rear \ybeel brake cyHnéer;
12—rear arcuk ol brake énye;
16—cable3 ol parkt”™ brake $y$lrer;
19—1leyer ol parkT§ brake 3y3leT;
22—TTor \ybeel brake 3boes.

Alrer Mbe brake peclal (8) ba3 been
presseé e MKl pressure T crrcus (3,
12) ol brake clnye ané T \ybeel brake
cynéers (11) r3 Tcreaseé. Thbe pressure
retoyes pl3lon3 T brake cylnéers. Brake
3boe3 (10, 22) pre33 ke brake érak (1)
anc! rear brake érnt. Kolal'T§ yelocHy
olM\ybeel3 clecelerares. BrakTt§ lorce racre-
alec! belMN\yeen e Mre ané roacl.

BrakT§8 lorce 18 crealeé TecbaTtcaHy
w Ibe parkw§ brake 8y8leT. Ir ba3 ke
énye \Wb cable or leyer.

Brakes ol rblB 3y3[eT are tonnleé d
\ybeel3 T car3 ané d Ibe ranstraston T
mreks. 113mally parkT§ brake 3ysletr 13
operalec! by bané rbrom8b e leyer.



Har ganiiay blLLIT blur %ayrallla iniia®an wMa&na grTanllr.

1—cbexol; 2—rtarkaziy 1ro3; 3, 8, 13—
ncbaglar; 4—knopka; 5, ll—pruv]lnalar;
6—1lorup; 7—kron3b”eyn; 9—yo'nal-
buwycbl; 10—ylnlka, 12—planka;
14—8‘UcHrak KO rTor TexatrnHan bllan
bo§ ‘loycbl 1ros.

Hayéoycbl knopkaTt (4) bosls, HOI-
ATl (6) kronsbleycla8l (7) IMsbH 3ektOr-
clan oroc! sifac. Wcba8T (3) 0~1 altolK3a
burac (6.3-ra3T). LWcba§ (3) ncba§ (8)
yoréarTéa Tarkarly *rost (2) ya §TH+
craklar KOrTor texartrtlan Zlroslart
(14) HOiracH. Lcba$§ (13) ya planka (12)
1KK1 Koloclkalarw baraban8a rlraycl.
Tortorloycbl kucb 3ocbr dllinacl. Hay-
éoycbl knopkaTt (4) bo‘sbalacll HOrLll
(6) kron8bleyncla8l (7) 3ektOrnT§ 113b
oralwMeéa gulllanacH. Tortor kucbl urosa
yanl 3apglar3bl la'ttlanacH.

6.4-ra81. Yuk ayfOToblLLINTE KO'Xlal/b
LWn3b KOrTor r2ut:
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1l—coyer; 2—cenlxal cable; 3, 8, 13—
leyers; 4—bwullon; 5, 11—3pnrwg;
6—arT; 7—bracke*; 9—8ukl; 10—bwuzb;
12—3lal; 14—cable, Vyblcb connecl3 O
\ybeel brakes.

Tbhe ényer releases Le art (6) I'roT
KOollleé 3ectOr on Lle bracke* (7) by
pre33T8§ Lle bullon (4). Tnt3 Lle leyer
(3) arounc! ax13 (Pw. 6.3). Tbe leyer (3)
pnll3 cenrral cable (2) ané cable3s (14)
ol LLle \ybeel brakes wll Lle belp ol Lle
leyer (8). Tbe leyer (13) anc! Lle 3lal
(12) pre3s T 0 brake 3boe3 ontO LLe érunT.
BreakT§ lNorce 18 crealecl. Tbe ényer re-
leaze3 Llle bullon (4) ané LWe arT (6) 18
lockeé T LUle HOollleé 3ectOr on Llle
brackel" (7). BrakTt8 Tlorce 13 kepC lor a
lon§ 1Hre.

K”™ure 6.4. Tbe 3cbeTe ol parkt§ brake
3y3let ol a 1rvck:



Mu$lbal yel&aniia $abr alinucbl, benl%an ne ‘Taviar™a 3aK1kr uiiTcbl,
blro\latT1T% aNTnKM kecblrnucbl oY blro\§a oTor yelka&a, la\ba
ainycbl bisllar™a xouaTVk ya LWoyal alo ellivr.

1—lorTor kKoloékalan; 2—IlorTor
barabaw; 3—koloc'kalar o‘ay, 4—wral -
Talar anMNaTtiiw yelaklanuycbl yaH;
5—koloékalani saylarnycbl pnglina;
6—koloékalarw keruycbl Tnsbl; 7, 9—
ncba8lar; 8—3orlanunycbl lorlLl;
10—iakblA 3eklor; 11—s0‘1 ncba8l;
12—3lopor baricH.

Yuk aylotoblWlanéa lNo'xMavb 'mnsb
ForTtor Murw lrar8TWilya8a]oyladunlacll.
MexaTtrTtéa 30éu alllrwan rortor kucbl
§'Lglraklar§a orAdb boracH (6.4-ra8T).

Hayéoycbl kermycbl tTmsblT 6 o0‘dAl
alroAdéa buraéb Torrtor Koloékalan
baraban8a yoplsblb ortor ToTeninT
yaral acH.

EbWyo! lNortor NunHnTté 3aTara-
éorlwl 18bcbl Mortor rrritrnrkléan
T e ‘yorlan8an rwséor8a kaT boYaéb
Ebllyolr Mortor I1lrlrt yarrfasrnl KK1ya
nnéan orfry konlfwurf Mortor ymnlrtasi
yokl To‘xallb Muwn3b orTtor 121y
baJansbl TM TKT.

Yoriatcbl (ortor 11211111 wrun
HAlyaHklaréa pasllikka Harakarlanayol 8an
aylfotobW Terérnr Tlerla8llrta8clan
3analar3bl ncbun xrrrall aAHaés Max3us
yoréartcbl lortor M2irt lo‘la tas3as!
(12) Fonna ya unéan 21yoé bo‘18an Nrans-
porr yo8rlalanéa sao'llanrlacH Yoréatchbl
Fortor M21lllimrrorto2-3exktlalr8lchb éeb
baTt yunlMacb. Torto2-3ekTlal8lcblar
8lérayWk, elekl'TW, koTpressorH (6.5-
rast) bo'Hsbl TuTkKT.

135

Halib

1—brake 3boe3; 2—brake c!rur;
3—8boe axi8; 4—3econéary 3balT ol
e é Te box; 5—relurn 3pnn§ ol
8boe3; 6—3boe3 expanékuy car;
7, 9—leyers; 8—aéwElkuy roé;
10— oolbeé Beclor; 11—bané leyer;
12—8lropper barllle.

Parkt§ brake 8y8ler ol 'rnck3 18
Tounleé a Ibe Nran3rT3sion. BrakT§
lorce crealec! a brake3s 18 Tcreaseé d
\yHeel8 (Pw,. 6.4). Tbe ényer w8 Ibe
expanéuul caTt 6 aromné axls. Brake 8boe8
pre88 onlo Mbe érnT ané creale brake
Mowme.

Tbe ellaency ol eter”™ency brake
8y81let 18 8taller ban 3enace brake 3ys-
et lor Frxeé yalve. The MincMonoleTer-
8ency brake 3y3let can be éone by brake
énye MIb MNyo or Tore cucwl3 or by
parkT§ brake 3ysler.

3econéary brake 3y3llet prcrées ée-
celeraleé 3peeé ol amlotoblMe \yben 1
Toye3 I'roT 8raée o éo\Yn8raée. Speclal
3econéary brake 3y3leTt 15 n3eé 1 ayebl-
cle lbal” ba3 §ross gyewpl” 12 Mané Tore.
3econéary brake 3y3leT 18 callleé "brake-
reraréer". Thbere are byéramHc, eleclnc,
coTpres3or brake-relaréer (Pui. 6.5).



6.5-ra3Tt. Torto2-3ektlal8§lcH1lar
5xeTa3l: a—81érayHk; b—elexk*rH;
(l—koTpres3orH; l1—aylanuycHan parrakH
§'I'tHrak, 2—HarakaflanTtayéwan parrakH
é4lllrak; 3—aylarwycban c/Bk
4—xHarakafanrayclian kodwmscla8l
eleklroTta8nk; 5—S8ar cbl415H yo'HT
lo'anycbl 2a$ionka.

AylannycHan parrakH §‘TMélrak (1)
Harakaiéas:i aylOTobll 8§Ulélra8l bllan
bo§'lan8an. HarakaéanTtayéuian parrakH
§41élrak (2) oéaléa éyuwalel bloki8a
AoUrMacll. Torto2-3ekTlal§lcb 13b8a
WisbIn3H wncbun kocdwmns wHwa 3uyuiHK
kTl aéb Harakallanayol8an §Ulélrak
3nyusiHkka oglT — KTeliK eneugoa berac
(6.5-a rasT). SuylwHkwru, kTe(Yc ener-
81yas3il't Harakaéantayéuw,an parrakH 8 I+
cHrak olaébp 3uyawLlkTruy, Harakaluwa yara-
LW8an parsblHk aMotobl1 §‘lélraklanga
lorrno2loycbl ToTell bo‘Hb wralllacH.
Aytornobl1 pa3llkka Harakaéanayolllatiéa
le2lasblb keiTayéu.
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Pwyre 6.5. THe 3cbeTe ol
brake-relarckrs:
a—HyclranHe, b—eleclnc; <3—coTpressor;
1—rolalTt§ blaée \ybeel, 2—allléonary
bble \ybeel; 3—rolalT§ clBk; 4—eleclro-
Ta8nel w 3Tabonary bon3sTs;
5—exHaus! el 1Hromle.

KolalTt§ blaée \ybeel (1) 15connecleé
10 *be \ybeel o Toy T§ yeblcle. 51allon-
ary bhbcle \yteel (2) 13 msmally allacbeé
T 1He block ol LWe erwTe. The boéy 18
Aleé by Awé 1o operale Llle brake-re-
laréer. Moylnu \ybeel 81¥e3 HAo\y-kTtellc
ener8y lo Awé (Pw. 6.5, a). 3Wonary
blaée \yHeellakes Awé kTenc ener8y. The
rezl5lance crealeé aSar3l Lle Awé T0-
lon 1Blran3treé O alllotoble \ybeels
a3 brakTt§ {orane. AntOToble éoe3 nol
accelerale \yben Kk ba3 been Toykuw, HO
éo\Yruiraée.



6.2. TOKMOX MEXAMrMbAK!

6.2. BKAKE MECHAM8MS8

Tortor TexaTt2tlannT§ ya2ilas3t
aylotobllTtn§ Haraka! lerluyua HOr-
TorloYcbl kmucH yarainsbék. 2atonayly
aylOToblllaréa lNoyéalanlaéwan KOrTor
TexaTrrT LWrlan 6.6-ra3téa keHiinl8an.

6.6-ra3T. Tortor texatrrT LUrlanm.

Tonno2loycbl KUCbT TexaTtrnllaréa
LUrHcba vsmnWaréa 30én- alllsb T TKT:
1sbpalannYcbl yuralaréa8l kucb bllan,
éllrayHk garsblUk bllan, elek1lr-Ténkson
Kucblar bllan ya aytOToblNéan lasbaan-
cla, TazakT, bayo garsblMNuyin o3binsb blan.

AylOTobllaréa mkston (13Hgalart3H
yuraH) LLinnor TexaTrTkn Ken§ lawal-
8an bo'Hb, ular 13Hgalanmycbl yuralan
3baklua Aarab cl'BkHYya barabanH bo4aéb

Tbe Ta 1T 'unciion ol brakes 18 ro cre-
ale brakTt§ lorce O 30p Lbke TOYy TS
yeblcle. Brake ée3wn3 ol ToéeT autO-
Toblle3 are sboyn T Puw,. 6.6.

Pwyre 6.6. Type3s ol brakes .

Brakirwy, l'orce T brake3 can be cre-
aleé by élllereT ways: by lNorce al nc-
mon 3wurlaces, by byéranHc reslslance,
by eleclnc-t<lwuclion lorce3 ané ollwée
ol a yeblcle, lor exatple, by TcreasTté
aKk éras.

PncKon (rmbblrw, 3urlaces) brakes are
\Méespreaé T antOToblle3 ané Llere are
813K ané érnT brakes epenéT§ on lbe
3bape ol 'ncHon 3urlaces.
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Aol boU3knw, oy yelllrll eTax, en% a3oblybl aglll aTallla

no Ylay bl/izkialllr.

018k torwo2 TexaTrrTl$blagblTng
1nr§ nnHk-(KHrTy Mk xmsnstyafiariia aso&an
lerkor barakallanaclujan ayllTobllariia,
aywsa$a, yerwill ayrotoblllaréa ken§ lar-
fal8an. Ho21[l51 éayrcla yen§In aytOTobll-
larwn§ owa lorto2lancla, bavokn, Kilcblk
ayiobuns ya yen8ln ywmk la8blycl8an
aylotoblllarcla baTt so0'Hat3bl oBblb
boryapii. Yen8M ayloTtobllTn§ cHxxA
FOrwor TexaT2TTT8 nutnUrTy LWriisbl
6.7- raBT6a kelllnl8an.

6.7-ra81. Yens8 aylotobllwng oL
rormro21.
a—eblrrta ko'nw3bl; —texaTrT
<lelallarm 1—koloc!kalar; 2—3LLUnér;
3—pors3ben; 5, 15—ebansclan blToya
HAopsosacbakr; 6—barrtos; 7—§b|7|;
8—i0rTo2 (U8la 9—yo'nalllruycbl;
10—8wuppok; 11, 13—boMar;
12, 14—8bllI8erlar.
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J1. VekarX

Basec! on con$lanl-8l:able operalT§
perfortance cb3k brake TecbaT3T 18
\Méespreaé T bub 3peec! yeblcle8, e8-
peciaity T cars. Al presen!, appHcarion
ol cH3k brake8 18 Tcrea8Tt§ T
brake8 ol" aMoToblle3, eyen, T bwn8e8
ané T 1wM\yewbl 1rnck8. Con8lruclion
ol c/Bk brake ol a car 18 8bown T Pu.
6.7.

rear

Pumre 6.7. ProT cHi brake
olracar:
a—Ccledun yle\y, b—paii8 ol TeebaTKT,;
1—3boe3; 4—cyHnéer; 3—paisi0m;

5, 15—proleclion capx; 6—pT;
7—backplale; 8—brake cHi 9—S8uble;
10—8wuppo/1; 11, 13—boks;

12, 14—aclapler8.



OUkHrak HOrTor c$k8a (8) blInkri-
nlaél ya éetak, cHxk 8‘MNéHak blMan bir§a
aylanaéb 018kNT8 8'Mélrakka (e3kan
KO ToTéan, po‘r§‘alta$ 8bllga (7)
boklar (11, 13) bllan 3LLUnér sollnl8an.
Hayéoycbl peclaln! bo88anéa sLUnéwa (2)
KO rtor suyiuHs: bosit o03léa Bblaglizer
(12) owaH kHaék Bosit poreHent (3)
8unb koloékalarT cll13Kkka 3kaecH. Poraben
(3) KO ToTéas: kKoloékalaréan b T clkkka
Mapal8anc)a, er kT sLiBbéas: xuppoJ1 (10)
la8bal i1araMas: kolOékat cllixkka (8)
O Ton 8unb 8k}aék TorTor ynrkra”éa
payclo bo'H8bl TU TKT bo'l8an bayoT
yurktaéan cblgawb vcbun abunseréan
(14) HOyéalanlaék

Barabanll FOrtor texatrrt yenSrl
aylOToblUaTTé owa KOrtor Texanrrr-
lanéa, aylObmu8 ya ymk aytOTobllanéa
18blavlNb Kellnouéa.

CHérayHk yurktaH KO rrtor {wrwTné
baraban1 O rtor TexaTrrT 6.8-ra8tcla
keHT18an.

6.8-ra$T. BarabanH FOrtor texaw rrk

l—baraban; 2 —naklaéka; 3—kK01l0EKa;
4—38bk; 5—igkcbl KO rtor 3LLUNém;

6—payrarmnycbl pnytalar; 7—ek3BentOK.
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The \ybeel 18 aHacbeé IO Lle brake
cBk (8) ané con8egmetly, cVBk rolale8
tOSelller wikb Lle \ybeel. A* Llle reyerse
giBe ol We c\Bk, Le cyHnéer 18 aHacHeé
O Lle xlavonary backplale (7) by boks
(11, 13). Avier LWe ényer ba8 pre88eé
LLle peclal, Lle brake Awé eTtere Lle cyl-
Téer (2) wnéer LWe pre3wre LUronsH
aéaptor (12). Tbe prexxure Toye8 Llle pis-
HOn (3) ané pre88e8 8boe8 ontO Llle cBk
Aler one ol §boe8 on Llle siée ol p1stOn
(3) ba8 8lretOHeé HO cHBK, I'ree TOoyTS§
8uppoll (10) pre88e§ olller Llle §Hoe HO
c/Bk (8). The aéaptOr (14) 18 weé HO re-
Toye possible alr T brake éTe8.

Tbe clrnt brake 18 appHeé T
brakes ol car8, T bu8e8 ané 1rucks.

Pwyre 6.8 U8*raleBa éruT brake \ykH
byéranvHc énye.

rear

Pi8ure 6.8. OruT brake:
1—cknTt; 2—HNTS§; 3—38Ho8;
-backplale; 5—\ybeel brake cylnéer;
6—rellT 8pnn§; 7—eccenllc.



6.9-ra$T1. Kbebl KO rTor 8LUMén.

18bcbl MNorTor 8Wnén wyunuyHK bosi-
rréan koloékalaTtT§ baraban8a manycbl
kKncbT box glli3bT aTal8a 0sblraéi(6.9-
rakT). 1$bcbl MorTor 3lnérwa (5) blwT
o3Méa kM8an NorTor snymallsl poreben-
lar8a 1a’'8ir gllb, nlarw la8bparwa 3vracH.
N3173(13 koloékalart blir-blrwa yaar-
la$MT1b, rotb LWr8an pruunalar (6)
(6.8-ra51) kucblT yen§lb, nlart bara-
ban8a 5ldacH. Kaklaékalar (2) baraban8a
(1) (6.8-ra5T) 18bpalatb, unTt§ aylat-
Kbuwa pareblllk ko‘rsalaéi ya ayTOTobll
8ekTla$bacH, Mx*ayél 3LLUnér (5) blan
porsben (6) ora5l1/agl ncHWKT nwyel
(7) la’'rrlayél (6.9-ra5rn).

Hayéoycbl lNortor peéalwa ra'stuw
ol8anéa, paylaruycbl prupnalar (6)
Koloékalart orpgaS8a pay[araéi, 1s8bcbl
sllinéréast (5) 8mymgHKT ForTtor ywrrll-
Ta$wa 81alb cblparaér Koloclka baraban
yurblan ajralacH.

PnyTta (8) por8benlatt§ erktlwTtl
cbe8aralab LlUraéb Tortor yuTTa&s8a
KTb pol8an bayoT cblgawb wucbun

Puwyre 6.9. \YHeel brake cyHneéer:

YYbeel brake cyHnRnéer crea*e8 1lbe
lorce, \yblcb pre$5e5 8boe8 0 T0 1lbe éruT
by Tean8 ol Mwé pre88ure (PL,. 6.9). Tbe
brake TMwé, wblcb eTereé T 816e 1be
wbeel brake cyHnéer (5) nnéer 1be pres-
3ure, acl8 P1gfA'B ané toye3 lbeT ounl-
\yaré. Tberelore, K oyercote3 8LLUMe$3
lorce ol 3pnn88 (6) (Pw. 6.8), pulln§
3boe3 O eacb o*ber, anc! presse3 rbert
0T0 1be clrut. blTrws (2) rmb on 1be
érnmt (1) (Pw. 6.8), re8l5r MO 118 rollton
ané anlrOTtobHe éecelerale8, 3IOp3. Pack-
T8 beMeen LlUe cyHnéer (5) ané pigOn
(6) 18prcméeé by 1be cup (7) (Pw. 6.9).

Aller a ényer ba8 rekaseé bl8 acAon
0TO0 1lbe peéal, 3pnn”3 (6) rell T 8boe8
back, lorce o7 Awé T 2Lbe brake cylln-
éer (5) back MO LLe break énye. The 8boe
é1%en8a8es8 'roT 1be érmT 8urlace.

The 3prT§ (8) HTK3 pl3rOn3 I'roT Iree
HAoalT8. Tbe yalye (1) 18un3eé OreToye
aH 'rot brake énye. Kubber cap8 (4 ané
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BHMaTr eallahda clono n&oura bo'l%en xaT Ly Tukabballln

KO Ta lexrou, yo 7 yo 'A,

klapanéan (1) TloyclalanHac. Tasba:
anto3lera cban§lanéan aaakT3b mcbun
rertall galpoucHalar (4 ya 2) go‘1laun8an.

Prneywa”k KOrrtor yurkrtalanéa
KoloékalarT barabanSa sianycbl kucb
kengycbl tmsbtoHa yoréartéa artal8a
o3blirMacH (6.HO-ra8rn).

6.10-rasT. Yuk aytOTobLLINTS §‘McHrak
KO rTor texarrnll:
1—ncHa8; 2—HOrTor katerta’;
3—naklaéka; 4—8H/A 5—baraban;
6—1layancH batk”™an; 7—pnyTa,;
8—koloéka; 9—tullilcba.

TorTor kateraxuwa (2) yngon bosit -
éasl bayo KKaéb Hayo KaTeraéasi
élalra8ta bllan bTkkan $blOk oryaH
ncba8Tt (1) xuraér ya TwbiobaTt (9)
0‘n1alroféa buraéb

8ynTi

2) are nxeé KO prolec! a brake cyHnéer
FroT émsl paiikle3 coTT§ IroT omblée.

1n pnenTtallc brake éwe3 Lle lorce,
pre33Té Woez oT1o Lle érnT, 18 crealecl
\yI'b LLle belp ol an expan3ton caTt (P,
6.10).

Puwre 6.10. \Ybeel brake TecbaT3T ol
Le HOmck:
1—1leyer; 2—brake cbatber; 3—171T§;
4—backplale; 5—&ruT; 6—ancHor pT3;
7—3pwiy; 8—3boe; 9—car.

Hwb-pressure alr erflers THO Lle
brake cbartber (2). Tbe ai- Toye3 Lle
leyer (1) Yia LWle pukbroé conneckOé HO
e élapbra8t T LWe cbaTtber ané 1urng
e caT (9) on k3 axls.
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Mwusbrcbawruy, burllsbl Koloékalariu
(8) barToslar (6) 0~ éa bunb, barabanga
(5) sisgacll. Barab'anwné aylatsbl8a par-
3blHk kucbl — 13bpalannycbl kucH 30én
AllacH. Aylrornobll 3ekTlasbaél, o' xIMayésl.
TorTtor katerasias: bayo bo3lrTrasr
obnsa, payTa (7) kucbl blMan koloc'kalar
(8) éasrlabkl bolalwa uaylaél. Baraban
erkT aylarsbl larwrllanaéb

3boes (8) are NmTeé aromné Lle ax13
ol pT3 (6) ané pre33eé Ne Llle érnt (5)
by Murtruy, ol Le cat. The re$:d Morce Mo
érut M'ntluw, creales Le Norce ol I'nclon.
AnloTtoblle éecelerale3 ané 3lop3. Aiier
LLle aii- pressure aclton ba3 been rekaseé
T brake cbaTtber 3boes (8) rellrn o
TWal posllon by lNorce ol We 3pTw, (7).
Pree rolralton ol LLle érnt 13prcréeé.

6.3. TOKM 02 YbIK1ITMAS81

6.3. BKAKE 1X1YE

HayéoycbTT§ peéal8a yok: ncbakka
ber§an bosbsiarny A3 T T [ortor Texa-
Trnlarwa yel karaéwan gmnltalar [or-
Tor ymnltasiu [a3bkl el aé1.

AvyTornoblT KOM8MNuk31lyas1rirg yarirasl
ya vrwa ko'ra wrfl Fortor ynnltalan
Ao‘llanfaé! (6.11-rasT).

6.11-ra3t. Tortor ymnlrta3Tr§ lirlan.

Mexawk lortor ymninmw bayéoy-
cblrww, peéal8a yok! ncbakka ra'sm kKm-
cblw lorllar, ncba§lar ya Iroslar orsaH
Fortor TexaTtrTwa wralaél. AyloTto-
blllaréa, ak3anyal” boléa, TexaTK yunlta
roxaHblMvmb Mortor Mwrréa MNoyéalatlaéb

CMrayHk ForTor ynrkrtabliia bosbua-
rvy eneruiyasi ynnl taéas: ortor auyma-
1w 778§ bo3iMM1 bl3obwa urarMaér (6.12-
rasr).

Brake énye 13l orTeé by éeytoe3 bal
pa33 'be conlrol aclton ol ényer §iYen
onlo be peéal or leyer Mo brakes.

Olferenl” brake énye3 are appWUeé ée-
penéTt§ on Ibe pudgose ol e yeblcle
conslruclon ané LWewn MNype (Pw,. 6.11).

Pwyre 6.11. Type3s ol brake ényes.

MecbaTtcal brake é T e pa3s3e3 ke ac-
Mon ol ényer 81Yen onlo Ibe peéal or
leyer o brakes 'brov8b roés, leyers ané
cable3s. Mecbalical brake énye 13 103rly
appWeé w parkt§ brake 3y3let ol aulo-
Tob[lTle.

1n byéravHc brake énye, conlrol en-
er8y 15 pa3seé by Tean3 ol brake Awé
pre3sure T énye (Pui. 6.12).
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Xokik-blabl” laHT oln\cbl 0MnucM - yanoblbs u$K kablLLr.

8a'y 3keroiy

6.12-ra$T. CnérayHk FOrTor
ynnlta3TT8 8BoéBala8blInl8an sxeTast:
2, 3, 11—irvbkalar; 8—a$o$y HOrTor
slnén; 9—Or”; 10—peclal, 12—asos1y
KO rTor 3lnén poreHet; 13—asosty
FOrTor slLinénéas: 8unynoHk.

HayéoycH1 lorTtor peéaHT (10)
(6.12-ra8T1) bo$8anéa tOrTor $uywiiHer
(13) bo5WT 01é lrmbkalar (2, 3) ya owa
Irnbkalaréan (11) 15bcbl lorTor
8LUnérlarwa (5) boraéb BuymuHK boBTi
porsbenlarw (4, 7) 3UU/b, koloékalart
(1, 14) layancblan (15) olgléa buraé: ya
KoloékalarT baraban§a x"yac!). Baraban-
laTiu, aylar8buia siarebllk ko‘r5alllycbl
15bpalat3b kucbl o én gllnaél. Tortor
peéall ao0‘ylb ymbonHsbl bllan 5v>owHK
bosirw pa$ayaél. PnyTtakr (6) kKoloéka-
larw ayyal8l Holaluwip gaylaraék TorTor-
lanl5H |arayon: yakunianaé:.

TorTtor boS5bagarta5tT8§ 1$HoncHMM-
81 osHiMsH ncHun 8lérayHk KO rTor
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Pwwure 6.12. Pnnclple 3cHeTte ol by-
éranHc brake énye:

2, 3, 11—plpe8; 8—Tas3tOr brake cyHn-
éer; 9—roé; 10—peéal;, 12—p18tOn ol
Ta8ler cyHnéer; 13—Mwé 1 Tasler

cyHnéer.

Aller brake peéal (10) (Pw,. 6.12) 15
pre88eé by a ényer brake MNMwé (13) pres-
Sure 15 pa55eé HO \ybeel brake cyHnéer5
(5) Lrom8H I'roTt plpe5 (2, 3) ané rear
plpe5 (11). P1lwé pre55ure retoyT§ pls
Hon5 (4, 7) Wrn8 3boex (1, 14) on axi5
ol 8uppon (15) ané pre85e5 LeT onkO
rbe érnt. Pncion lMorce 15crealeé, \yblcb
Takeb resigiarnice O Lle \yHeel LLITHUWI,.
P1lwé preboure 15 éecreaBeé by releabt§
Lle peéal. $pnn85 (6) relldrn 5boe5 HO
Tlal poslldon. BrakTt§ proce85 15¢co0T-
pletOE.

1n oréer KO Tcreaxe Lle reHabl My ol
brake cotro! byéranmHc brake énye 15



yun(Tas: xkk konldri gaullb so'anacH.
Oéa(éa, 1kkt KonlUrH §iéraylNMkynrHTar
Mén kateraH aso3wy (ortor 3lnén bllan
atal8a o3bln3sb ken§ (awal8an (6.13-
rasT).

6.13-ra87. Yerwfl aylrOToblNnT§ 1KK1
3ek3lyaH a3o03ly Nortor 3LUnén:
1—probka; 2, 4, 19 —le3bklar;
3—kou3s; 5, 7—por$Henlar; 6—3Hayba;
8, 16—2lcHloycbl balsgalar; 18—cHeS8ara-
1loychl balug; 9, 12 —cbekla8lcblar;
10, 13, 15—pnyTalar; ll—tan]el;
14—larelka; 17—(tpeH; 1, ll—kateralar.

Ikl kateraH as3o3wy [ortor 3LLUnén
(6.13-ra3T) blIr yag(éa lNckala KoTUrT
bluwa (n3blraés Kogmnszéa (3) 1kla(a porsHen
(5, 7) alobléa kon(nrlaréa bo3:iT o3blra-
éb Porsbenlar (5, 7) slUnéréa (I ya II)
KateralarTt bo3ll yllaéi. Kateralar
(esblklar (2) orsall ikki kon(ur (rnbka-
larua xol nlan8an. Tortor 3LUnén (e3blk
(4) owaH (ortor bacbost blMan bo§‘Wa,
TorTor peéall bo3lTa8anéa porsben (5)
éa3(labkl (0'ng§) xola(léa prullna (13)
(a'sTéa boYaéb Porsben (5) cbekla8lcb8a
(12), por3ben (7) cbekla8iob8a (9) (HaHb

144

nseé \yHb (wo arculls. 1)5ually, byéran-
Hc brake énye M(b (wvo cbcuiiz 15 ap-
pleé \yHb Ta3(er brake cylnéer, wblicb
ba3 (\vo cbaTtbers (Pw. 6.13).

A
14 15 16 17 18

19 7

MNuure 6.13. Masler cyHnéer xykH Mo

cbartbers ol a car:
l—cap; 2, 4, 19—bole3; 3—boéy;
5~ 7—pl$(on3; 6—\yabber; 8, 16—3eal
nns83; 18—3(opper nn§; 9, 12—HrTllers;
10, 13, 15—$pnns83; 1l—cup;
14—plale; 17—ckKararee,

I, ll—cbaTtbers.

Mas(er cylnéer \yHb (\yo cbaTbers
(Pw,. 6.13) opera(es (\yo ckcull3 a( (be
3aTe lNT1e. T\yo p13rOm3 (5, 7) Tcrease
(be pressure T TElYlémal cbatbers T
(be boéy (3). P13ions (5, 7) lNort cbart-
bers (I ané II) T (be cylnéer. Cbart-
ber3 are connec(eé O plpe3 ol (\yo CK-
cu3 3epara(ely (brom8b boles (2). Mas-
(er cylnéer 13 connec(eé IO (be reser-
Yo1I' (bron8b (be bole (4). \Yben brake
peéal 13 releaseé (be pl3(on (5) 31 (be
(rwb() TWa! posllon wnéer (be TAN-



LracH. Kaweralar bir-bwéan waruel (11)
blMan agab Lracll. 3a3fabk! bolaléa
prubdna (15) rkbloycbl balpa (16),
cbe8araloycbl balua (18) ya porsben
oralllanéa ullisb (17) pokWraéb Bwu
nwlsb ya lesblk (19) owaH kaweralar
FOrTor bacbos: bllMan o‘raro ocblsa boYac/
Torwor ynriitasMné Tlckala konllnéa
Snymaliknliig o3luwcba bo3slrw boYiwaycrll.

TorTtorlawsb Jarayoweéa porsben (7)
8LYJ1ycH, Awlsb (17) beklMacll. PorsbennT§
boll rkbloycbl bakia8a (16) 3iallaé:.
Asgosily 'OrTor 3llnénéas: 3myuallk
por3ben (7) 3La3bl bl3obl§a 01éT181
KOTUKa 319|79 clwara bosblanaés Porsben
(7) bMan bIr yagbla porsben (5) bart
3Lb, MckTebl koTuréa bosiin bosl gec
Il kaTeraéa yuraSa kelayol8an boasiin,
porsben (5) owal / kaTtera8a wralllacll.
KonlUrlar so2 bo‘l8anéa 3uynalik bo3lrt
lMckala koTuréa blir xM boYac. 0167181
konlldr 3blka3OaTtb, bo031lT pasayll
Ke”an boléa porsben (7) porsbenga (5)
Walb n 1 3upkH. / kateraéa yaralll8an
bosilll owa FOrTor Texaw rrtT 13b8a
Lsbinb, aylOTobll barakauTt 3ekulla-
lad1, MOxLWaél. Owa konlUr isblaTta8an-
cla, porsben (5) probka8a (1) Mral'b gola-
cHya |11 kaTeraéas: bosln blan 0167181
FOrtor Texani2T T N8 13b laolyal
la'tTlanaél.

TorTor yurintalanéa bayéoycblnTt§
kucb 3ardasblTt katayunsb wucbun
kncbayllpcblar yo‘Hanlec (6.14-rasT).
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ence ol LWe 3pnn§ (13). Tbe pl3On (5) 18
3rretobeé IO Ntiner (12), e p1slon (7)
18 3lrel:.cbeé 1o Htiner (9). Cbatbers are
3eparareé bel\yeen by Tean3s ol Lle cup
(11). 1n TWal posiiton Lle 3pnn§ (15)
leaye8 Llle clearance (17) belween 3eal
nng§ (16), 3Opper Nn§ (18) ané Lle pl3-
MOn. Cbatbers are unieé \yiib resewk
Lrom8b Llle clearance arcl LLle bole (19).
Thbere 18 no exce33 pre33ure ol Awé T
Mo ciicnins ol brake énye.

Tbe pl13lOn (7) retoye3 T brakTs§
proce33 ané Lle bole (17) 18 clo3eé. Pl3-
MOn 51ée 18 presseé M 3eal nn§ (16). By
Tean3 ol ToyT§ ol LWe pl3ron (7) Lle
Awé T Lle Tasler cyHnéer 13 lorceé
oT 1o I'roT ciicmin. P13 (5) Toyes al
e 3aTe VTe \yiib Le pl15MOn (7) ané
creales Llle pressure T Lle 3econé ck-
cuii. Tbe pressure crealeé T cbatber Il
18 pa33eé O LWe cbaTtber / Lrougb Llle
p18lon (5). 1 blrcmin3 are T §00& conéb
lion, pre3smres T bolll ckcuiiaz are Lle
3aTe. 1n ca3e ol éata8T§ ol I'roT clr-
cnii ané éecreasT§ ol Lle pressure, Lle
p13rOn (7) 8lrelcbe8 IO Llle p1slOn 5 ané
retoyes . Tbe pre33sure crealeé 1 Lle
cbatber / opera”es rear brake, éecel-
erares aulOTtoblNe ToyT§ ané 3rops N
1n case ol éaTa8T18§ ol rear clrcuin, Lle
p.lon (5) 8lrelcbes IO Le cap (1) ané
proYiee3 Lle acllon ol I'roT brake.

1n oréer O éecrease Lle lorce con-
3snTplon by ényer, boo3ler3 are appHeé
T brake énye3 (P18. 6.14).



1 19
6.14-ra3T1. Yen8l aylotobMuwns§ yaknnt
kucbayllr~cbl:

1, 16—pnyTtalar; 3—3LUnér;
6, 12—klapanlar; 7, 18—korpuwlar;
8—3blok; 9—sopsicx}; 10—por3ben;
13—&'Iol;, 14—LUWirilcb; 15—ITHr;
17—buler (naylarélcb); 19—cHalra8Tta;
I, 1l—bo‘sblMglar; 111, IV—kanaar.

Yaknnt kncbaylfr~cb éyuialelnT§
KTV3b kolleklonéa8l xayo 8lyraklarsbl
efeklMéan Noyéalar3sb8a a5031langan.

Olalra8ta (19) korpus (7) ya siopsiow
(9) oraslTt yakuut (1) ya altoslera (l1)
bo‘3sbHAlanéa boHaéb Yaknnt bo'3bluwy:
éywalelnt§ kTlM3b kolleklon8a 3blan®
blMan nlanaés Oywgalel 18blayoi8anéa ya
peéal boslMrta8anéa lkkala bo'sbHséas:
bo3THar blir xI'lsiyrak bo'kk/1. Bo‘3HMAlar
kanallar (111 ya 1V), klapan (12) yannt§
Korpusiéas: (18) o‘nnéwy 1 owaH nlangan.
Torto2lawsbéa bo'8bHdAlar blr-btéan
vrlaéi, ular nlayéuwian kanaHar yopllaéb
Bo‘8bHséa (1) éyutalelTn§ Kouekionéast
yaknut la'sTéa bo3lT 8lyraklasbaél.
AlToslera bo3lrT (I1) bo‘3blgga kKbaéb

146

18 17

N8ure 6.14. Yacnut boosler

olracar:

1, 16—8pnn§3; 3—cyHneéer;

6, 12—yalyes; 7, 18—boéles;
8—pun3broé; 9—cap; 10—pl3lom;
13—coyer; 14—1appel; 15—TIker;

17—bwnTtper (rellrn); 19—&lapbraéu;
I, Il—capacTes; 111, 'Y—cbannels.

Yacuut boosler 18 baseé on n3t§ ol
éepression elTec! ol alr T 1be T!ake
TaTlolll ol 1be engTe.

Tbhe élapbraér (19) 3eparale8 1be
3pace bei\yeen 1be boéy (7) ané 1lbe cap
(9) T'o yacuurt (1) ané aCtospbere (11)
capacllles. Yacuunt capacHy 13connecleé
\yiib 1be T!ake TaTlolé ol 1be en§Te
by boze. \Yben 1be en§Te 13runtné ané
1be peéall3rekaseé 1be pressvres T 1lbe
bolb capacllle3 are 1be 3aTe. CapacTes
are connec!eé 1bron8b cannels (111 ané
1V), yalye (12) ané B 3aééle T 1lbe boéy
(18). 1n brakTt8 capaclle3 are é13con-
necleé ané cbannels, 1bal connec! 1beT,
are closeé. LU éer 1be ac! ol 1be yacuut



1kkl bo‘3blkiéas1 bo8lrnlar Marai bayéoy-
cblwng peéal8a 1a’sir kucblw 5—7
barobar yen§LLlalacli.

Pneytalk (ortor yurkrtabl o‘Jla ya
08‘tr yuk ayllTtoblllanéa, aytOpoyeré-
laréa, a\l:.obu$laréa s0'1larlaél. AytOrno-
blMéa sial8an bayot §‘lMélraklarSa éaT
nn3b, §‘Liglraklaréa bo51LLLL nsblab LLn3b,
aylobuslaréa e$blklart ocblsb-yopisb,
WkaTtalar ornHwTlasblal e”3béa An-
laylk bo'b3bl ya bokaro 1$blar§a s10* Vaw8bl
O rtor ynnitast pneytalk Lnéan
MNoyéalat§bnT§ alralll§lw ko‘r8alacH.

6.15-ra8Ttéa pneyta”™k yurhtaH
TorTor 112aT T T § ayiopoyez2éiarnt§
$oééalasblnléan bxr wrallnaH pneyTtallk
O rtor ynrkras! kektléan.

AyloTtobl1l

Truck

6.15-ra$T. AytOpoyerélarnté bir n/arral
pneyTaék KOrrtor ymrkrasl sxerasi:
l—koTprexxor; 2—b o371 roséa8ich;
3, 9—ballonlar; 4, 5—KOrTor Kratwnsg
3ek3lyalan; 6, 10—HOrTor karteralan,
7—aylOTobl1 ya lNrkaTta KO rTor yurkra-
5N nloycbl kallaklar, 8—bayo 1a481T 1a8icb.
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T LWe tlake Tatlfoll ol e en8Tte Lle
pre88ure T Lle capacky (l) 18 éepresseé.
ArTto3pbere pre88ure enrerx Lle capacky
I. A ékTerence beteen pre88mre8T boll
capacllle3 ease3 Le aclton lNorce ol ényer
ontO Llle peclal lor 5—7 lNTes.

PnentaHc brake énye» are appllec! T
loTe8 ané 1rucks, lraTt3 ané buzes. UB-
T§ pre33eé ak O Tlale Lle Wre, 1o Keep
e pre3sure T LWe, 1o open ané clo8e
LLle éoore ol buzes, 1o lNorT LUe brake ol
lraller ané n8T8 Kk 7 oller éeytes 3bowi3
LLle aéyaTa8e ol M3T§ pneuTalic brake
ényes.

Pwwure 6.15 Wwn8lrale8 a 3sTpNHAeé€ BT-
8K CKcUK pnentalnc brake énye ol brake
3y3ler ol 1rats.

TirkaTa
Traller

unre 6.15. Tbe 8cbeTe ol one cKkcuk
pnentaéc brake énye ol lrars:
1—coTpres3or; 2—pre33ure aéiz”er;
3, 9—1lanks; 4, 5—3ecéon3 ol brake
yalye; 6, 10—brake cbatbers; 7—(raller
conplTt§; 8—ak cisllbutOr.



LLTaT o ™man$ar® KaT, o yn% mckun o Tanasar.

PeXroTy

Bir mrall'taH pneytauk [orTor
ynnltaszléa (6.15-ra3t) aylotobll ya
Mrkata ynnlrtalarTt nloycbl 8oloyka (7)
bHMa bo‘laél. Bn unlat3b owall lMNrkaTta
ynnrtam 815118an Hayo bllan M@ trlanaél
ya bosbsarllacb. Aylopoyeré barakal -
lanayol 8aTéa koTpre3s3or (1) rosllagicb
(2) owall aylotobll ya nrkatanTts
ballonlarwga (3 ya 9) oglléan bayo bayéayéi.
TorTorkw3b Jarayoweéa Mortor krannlwy
5exk8lya8l (5) lorTor kateralanTt (6)
ballon (3) bllan nlaycll KrannT§ 3eksiyast
(4) HrkaTtanT§ N'rmboproyoéw al'toslrera
bMan wvlaycl. Hayo las$linlaglcb (8) IMr-
kaTa lNortor kateralanT (10) NnkaTta-
éas1 814118an bayoH ballon (9) bllan
mlaycll Bunéay konslTuk3lya, Mayanloééa
aylotoblya lNrkaTta nlarsbléa urllsb yur
ber3a, Nrkatatruwy, lorto2lat3b 13boncb-
Tuymrarrlayél. 8bu bllan bir8a bunéay
3xeta Hrkartant§ lNortorlart3b yaallr
kaTayl T3b8a 3abab boYaéb

Pneytank ortor yurktaskk bayéoy-
cblnT8 pe<lal8a MNa'sb kucblT 03bTb
bewb8a yunlrrtaéa 30ék allin8an 0,8—
0,9 MPa bayo bo3l1rTt Xi21 a1 al'lacll Hayo
bo51T1M1 éywalel yalléan barakal 8a
KellrlMaéwan koTpres3or bosll sallacll

PneyTalik Fortor ynni'tasléa bo3T
o‘Talll§an Te'yoréan o3sblb kel Tasii
ncbun bosill ro$Ma8icb ya bosiT T
Teyoréan osblrrayéuwan 8asdla8lcb
Klapanlan o ‘Tal T1aél.

TorTtor Krat Bbcbl MorTor M2rww w
[arkllwg kitac ya aylotobll batcla MmkaTta
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Tbere 18 only one [raller conpUrwy (7)
T one ckewl brake clnye (Pw. 6.15). Brake
énye ol Iraller 18 prctéeé \yHb coT-
presseé alr anc! conlrolleé by Teans ol
Iraller compAruwy. \Yben rbe I'raTt 18 TOy -
T8, rbe coTpre88or 1 fo\ys coTpresseé
ab TIo lNank3 (3 ané 9) ol 'be IN'fuck anc!
lraller MbrovSb aéwzler (2). 1n braliruy
proceBs, 'be 3ecnon (5) ol brake yalye
connecl 3 brake cbatbers 6 o MNank (3).
Tbe 3eclton (4) ol I'be yalye connecl 3
e plpT§ ol lraller o al'to3pbere.The
3iI crgrmbulor (8) connecl 3 brake cbaTt-
ber3 ol ke [raller Mo coTpresseé-an lMNank
(9). 5ucb conalruclton prcmées brakdriy,
re[lablLMy ol Mbe ITaller T ca3e ol cl3-
conneclton ol Iraller conplT§. 1n ackll-
Mon, 3ucb 3cbeTte 18 reason ol éecreas-
1ME e brakT8 ATe ol Mbe Talkr.

Tbe an pre3ssure 0,8—0,9 MPa cre-
alec! W be énye 3erye3 o Tcrease e
aclton lorce ol ényer onlo be peclal 1Ml
pnenTtal1C brake énye. Tbe coTpre88§or
ényen by Ibe crank3balJl ol be enélne
creales be an pressure.

1n oréer lo preyenl increasin§ Ibe
pressure oyer [lxeé yalue, pneuntal 1C
brake énye 18 euunippeé wirb pres3uvre
adgwmsler ané salely yalyes.

The brake yalye 18 I'be parl” ol 3erylce
brake 3y3leT ané Mconlrol3 crealln” Nee
braking lNorce T \ybeel brakes ol 'be Mu1cK
ané Ibe lraller.



§'Mélraklan KO rTor TexaTtrtlanéa
HOrto2loYcbl kucb bosl allU3bT bo3b-
Haracl/.

Oo'l KOrTor kraw o ‘xlalll> LWn3b
yunnita3siéasr prubllnaH ener8oak-
kutlyalOrlar ya rablra KOrtor Irtut
bosbgan3sH ucHwn Xirtay allaéb

Ener8oakkntulyalorH (ortor karte-
ralan FO'x!lanb Wn3b KOrTor 1wrtlanéa
Xirtai: gallaés Ener8oakkutulyatOrll
FOrTor katera5l KOrTor karterasléan ya
pnytaH ener8ocakkutulyalOréan Llora!
(6.16-raxm).

AylOTobll &Yi8aiell o'cbirllb,
HO'xlanb LLUN3b IeirT 13b8a 1nsblnl8anéa
3llnér (7) bo'8bH8Yéan Hayo kanal (1)
owaH alTo8lrera8a cblsarHaéb Enewoak-
kntnlyatOr prugnast (9) porsbent (8)
pa3l8a 3uraéb TwuSllacb (12) layancbl (6)
oruall éial'ra8ta8a lasir koUsalacH. 01$k
(4) 3btoKT (1) 8uracH. Tortor Texa-
Trr17 Tm3HicHa3: buraHb, koloékalarT
barabanlauia siuacH.

OYyl&alel oY oléTl8anéa KoTpresBOr
ya ballonlaréa y1§' LiSan sisi/i8an Hayo kanal
(1) owaH 8lncir (7) bo‘3bHg§18a yunbo-
nlaéb 8lal8an Hayo bosir T pwpnatw (9)
815ib, porsbenT (8) ymsaon cHekki Tui -
la8a koYaraéb PorsHenTné ymsaonsiéast
KaTera *rmbka (11), katera kogust (2)
ya nnéa8: lesblk owjaH t1$bsianga mlangan.
5blok (1) prugna (13) bllan sUlkcH,
Koloclkalar barabanlaréan apayéb 841-
élrak barakaéana olacll

YurTaéa sialgan Hayo boUrta8ancla
HO'xlanb LWn3b KO rror LWinniiéan KOrTor-
lan8an §‘lkHraklart bo‘sbaiigsb ucbun
yTHOan (10) loyéalatlaél.
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Hanin brake yalye 8erye8 O conilrol
Llle 3pnng brake T parkT§ brake énye
ané eter8ency brake 3y81erT.

8pnng§ brake cbatberc 3ep/e T park-
T§ brake 3y8leT. 5pnn§ brake cbaTtber
COrBig1e ol brake cbaTber ané xpnn§
brake (P18. 6.16).

\Yben Lle en§te 18 8\ykcbeé olT ané
parkT§ brake 8y8(eT 18 operareé Lle ab
18 pmn3Heé ou! O alOw3pHere I'rot cyHN-
éer capacky (7) LUron8b cbannel (1). Tbe
3pnng (9) ol Lle brake retoye3s Llle pls-
On (8) éomTaré. The lappel; (12) acl3
LLle élapHra8T Ya Lle 3uppon (6). THe
818K (4) Toyes Lle pusHroé (1). THecaT
ol brake TecbaT3T LW T3 ané presses
8boe8 ontO érunTs.

\\LLen Llle en8Te
8lOreé ané coTpre88eé alrt Lle coT-
preseor ané lank3 18 Ho\yeé O Lle cyl-

18 3WKObeé on,

Téer capacky (7) Wrou8b cbannel (I).
Tbe pre33ure ol coTpresseé a\x presses
Le 3pnng (9) ané Toye3 Lle pi8tOn (8)
vpwaré O Lle KOp poTt*. Tbe cbatber
aboye Llle p18kOn 18 connectOé O ounl-
giée Llrom8b Lle plpe (11),
boéy (2) ané Lle bole on K. Pusbroé

cbaTtber

(1) 18 Toyeé by 3pnng§ (13), 3boes are
8epresszeé 'roT énHT, Lle \ybeel can
Toye.

1n oréer KO releaze brakeé \ybeels
by parkTt8§ brake 8y3leTt Lle 3cre\y (10)
18 n3eé 1l cotpresseé alr 18 absen! 1

énye.



KopcHLKk T30nlar \agMa /Wl neTalTuw, ga/irnua elllayclllar:

3aloTalllk ra bo3H \aal.

6.16-ra5t. Ener8oakkutulyalorH Mortor
KareraS1.
1—3brok; 2—katera Kou3L,
3—<Halra8ta; 4—cHb 5—Ilane»;
6—TurTacb Mayanebwd; 7—51HTIr
8—por3ben; 9, 13—prrylnalar; 10—yuwrl;
11—Immbka; 12—LUMNS8icb; 1, Il—kanalar.

13bebl Fortor Mruw 18b8 umsblIrM-
8anéa, owa §'McHrakMorTor Texanlrrlan
pneyTamk rortor kateralan owaH 13b8a
Mv3blrfaéb 51ar18an bayo bosirt kana!
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Haiibl

M8wure 6.16. 8pnn§ brake
cbatber.
1—pn8broé; 2—cbartber boéy;
3—cHapbra8T; 4—&13k; 5—IlanSe;
6—rapper 3upporl’; 7—cyHnéer;
8—pl3lon; 9, 13—8pnn88; 10—szere\y;
11—pipe; 12— appel; 1, ll—ebannels.

Lben 3eTce brake 3yslet 18 oper-
aleé rear \ybeel brake8 are operaleé by
Tean8 ol pneuTallc brake cbarbers. Tbe
pressure ol coTpre33eé ak 8el3 aboye



(11) owaH cHalra8ta (3) nslwa kellirlacH
yaun o'r nayballéa cHgk (4) owaH 3brokka
(1) 1@’3r ko'r3aiib, lorro2lar3bwla’'t T -
laycl TorTor peéall f0'yLL ynbonl8anéa
314116an Hayo lalllsaruia cblsacH, calra8ta
ya 3blok éazéabla bolal8a gaylaéb

Llle élapHra8T (3), acl3 Lle pu3sHroé (1)
Yia We c/BKk (4) ané prcTée3 brakrTe.
\YHen LLle peéa! 18 releaseé, coTpresseé
ak 18 pusbeé oll, Lle élapbra8t ané
LLle pu3Hroé resels.

Neroral mcHwun 3ayoar

$ell-cotrol sawmeslon3

1 Tortor bo3sbsaarta3Tt§ yarllasl
TTa?

2. Tortor urtHanwns Lrlan.

3. Barcba 1rotor 1lwtlannTé yarifaslt
LUsbullwneg.

4. TorTor Ttexatrnéannuwn yarllasl
TTa?

5. Tortor TexaTrTTTé lurlanuanéay?
6. Tortor yunl'talantn8 yarirsitta?
7. Tortor ymnltalannt§ LUrlan.

8. CHérayLlk lortor ymnlrtasTT§ 13b-
lasblT WU3buTTNS.

9. PrnieyTtallc KOrTor ymnlrtasTT§ 13b-
lasblT LW3bunlinné.

10. TorTor yunlrtalannuw so‘llantisbit
§apTb benns.
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1. \Ybalis e MmncMon ol brake conlrol?
2. Types ol'brake 3y3”™eT3.

3. Tell abonl #itciions ol all Lle brake
3y3reTs.

4. \Ybal: 18 We NTc/lon ol brakes?

5. Type8 ol brakes?

6. \Yball3 Llle 'vnclon ol brake ényes?
7. Types ol brake ényes.

8. Oescnbe Lle operanng process ol by-
éranHc brake énye.

9. Oe3cnbe LLle operaHné process ol pneu-
Tallc brake énye.

10. Tell abovr appllcavon ol brake ényes.



ayanya bolan
ayobuk
ayHOkran
ayHOLwoblxorHk
ayTob/l

ay(opoercl
ayrolur8on
ayT05151eTa
a8re8al

asraksBK
a™alsaH

aJraii$b ncbasi
aoal/H, o'cbT™H

apgalllycbl Tuina
aylanTa xaraka!
akkntnlyator
alanSalaw$H

atoruralor
annbloklMOYka uwnrll-
TamM(AB5)

annrnr

arka

a8o8ly urarta

a$o$y urarna yaH
aeroclrariika

bagal|

ba/a
bak, bacliok
balarnb1r

balka

ballon

baTper

baraban
barabanll KOrtor

O ABEKCHA-UMCBIXCHA blI1C‘AT

Y2:BEK-EI\CbI8H 01CTK>XAKY

eter§ency 3Kualon
buvB, oTTbunx

crane carner
awoToblle proc3ucrnon
car, antOToblle, (To-
tOr) yeblck
cotbTanon, rw, Haw
yan

1lruck, lanker
a88re8ale, axxewbly,
omlln, pack(a8e), $el
releaxe

I'tee (c/1kconnec!, (A3-
engasge)

releabSe leyer
breaker, Tlerrupler,
cni T, 5\WYicb
xeparanné cltcb
rolary tTomon
accutulator, ballery

18wiwon, T/laTtTa-
von, ITru,
(xHock) ab3sorber,

éaTtper, cu$blon
ann-lock cleylce (AB5)
annlreere

arcb

mal nnye

Mal dnyc $bait
aeroéynarTcs

bool, 1wné8aée, carner,
baSéage

baxe, clepol

rexerax, lank
eanaHrT§ bar, bear,
balance

bar, beart, rall
recewyer, lank, yexxel
buTtper, lace bar
érnT, reel, barrel
érnT brakek

bartos, $biill
balareya
berwn
benrobak

blkr

birlatcbl yal
blok

boblkbka

bok

bo51T

bo51T 0$blb Kemsbléan
Saula$b klapat

bo511 o$bi$blclan $as-
1oycbl  Klapan
bo3HAaarny ncbast
breker

buroycbl ToTterT
burcbak
buler

yakuuT

yal

yenlelyatwor reTteT
ylka

YIM

yklac!13b, $irpat$b
pcxKblpTK yanrn
ylnlka

ynikaT2a$lya

8abanl

éaroanaHrator
8a208eneralOr
8ayka
8eneralor
éLLirayHk
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pT

ballery

benrene, 8axolTte
8a5 (peiro1) lank
reicy,

Tpu! xHal(
block, packare,
v

bo55, 1u§, pac!
boll, xcre\y
prexxure

oyeHoac! xal'ely yaKe

Bel,

reHel” yalye

coTrol 1leyer

-(Nre) breaker, cusb-
i

Lrave

angle

buder

all-T'ree, yacumut
$basl, $prc!le, roll
Man beH

[ork, yoke

5cre\y

busb(1M8), TBell,
Hner, 5bell, M1
buxbOné), bo55,

ancel, $leeye
cure, ymnlcatralion

cHTenxwon

§ax analyrer
gas$ller

nul
8eneratOr
byéranHc



§1/rayHk 21T
§18raHK bosiLLl
§18rotulia

éLlronasos
81aro(ranxortnafor

81dro8LLcIr
§18roymnnita

§Yiciirakiar

8TlcHrakH T[rankpon
MBllabl

slira

§lobolé

éatoblk

éywiatOan oHnaéwan
Anyyal

éyuialel

éyuialel Y-xnrnon
&Y18alel upyyan
éeHlel, po~ana ora-
Mé'1n bo'Hxb, lerlal-
§1cb poé‘amaSll boxTl
ALLBb

éetullipHkalOr, yusaon
pobana  fiywaiilh
06blwb ya po§‘analar
oralls‘1M bo' Hib

éelal

cNartelr

cUalragta
(1alraétallplaasl pru-
Lima
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étokH KO rTor
cVererslal

cHAvror

éro5%e!

byéravHc $y$let
byéranHc prexxure
Awé (byéramHc) cou-
pHRé

byéravHc puTp

O wwne(Awe) conyer-
ler, byérotanOc con-
yeJler

lack, byéravHc rat
byéranHc acllalOr, by-
éramHc énye

car \ybeelx

\ybeeleé yeblcle

Mner,
Kbel'l
8lobolé

XKeye, TulTl,

pkkol'T, pKKup, xen-
xor, lranxéucer
erwTe onlpul

ewiprie, TOolOT
Y-lype erwte
erw,Te capacky
é1Y1éer, xpHwver

éeTnllpHcalor, xplk-
ler
pall, ekTenl, TeT-

ber, pkce, unk, éelaJl
élareCer

élapbraS8T

élapbra8Tt xpnruy,

é1esel

€é1«Cc brakes
éKTerenual

éllTuxer, alr Twvnnel,
cboke wbe, yenllre
Tbronle

yonHSM bakr sopsioB‘1
yonHé'1 benxb peéaH,
éroxxel raxkOnkaxrt!
boxbsanxb peéaH
yow18'1 parlan

yoTl84 xarl
yonllé'l la'rtlaxb
n21Tn

yoréart

yoréartcbl wxkunalar
yelaklanuycbl é!xk
yelakcbl yal

yelakcbl O rTor Koloé-
Kaxl

yelxb8anHk, enxb8an-
Hk

yeixbTosa

Salyvir!

HKkKr

rayoé
2a81v5bka

ratonaY1y lalablar§a
TOXHK

8ax cap
accekralor peéal!

el yaporx
el conxuTprion
el xyxlet

alé

accexxoriex

ényen plale

Tner (énye) xbaJl
leaélup> xboex

acbleyeTen!

acbleye

bl Té, lowyerx, xcreen,
xbuwnerx, §LU
lel, norrk, bleeé

MackOry, T, planil,
\yOrkx
cboke, 8a§, (core)
plué

Teel wup-lo-éale re-
AWrereTx

rapax §'LUrak xpare \ybeel
rarba, lurWa Nck, éown
raryaé cbaree
raxlonka cboke, [Iap, Bale,

Xbuller
ryeno Hnk, Tetber
20101TK yalye

XV

yw'ta, asre™aC, KoT- axxeTbly
plexl
yu'rosa axxeTble
Maxblxb Tunitaxi c1ntOH
Maxbixb Tn/lax! peéaH clniOb peéal
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Itkon bertcx}
Teraya bo'yioHa xara-
Kallausb
yo'lclaxarakallantona"
tobla yonuy éyuialeH

101 AJTI

15bkb cblsan3b

Isblab cblsansb Jara-
a1l

Ixblab cbluyarTos
Isboncbll K02
1$bebl 51HTdrlar

Kablna
Kallak
Kartera

KaTeras12 8'HhHrak
Kanal

Kapo!

KarbyuratOr
Karéan

Karéan yaH

Karkak

Kaller

Kalalllkk o'readwpcb
kaKalasblTnosi, Ko'lar-
TOoS

Kl3lola

Klapan

KlewTa
Knopka
KoWektOr
KOloéKa
Kolonka
kKoTpens3alor,
1a8lcb
KOTpressor
Konyeyer, lran$poll
Konéensakor
KOM3rukalya

KoTak!

TO3-

perTk
coa5lns

roaé lrayel

1lnlermal coTbwu3siion
en~Tte

ITE po/ton
Tanulacllinné
Tanulaclunng proc-
e33e3

Tanulacllre
éepenéable brakes
operalné cylinéers

cab

beaé, ené

cell, cbatber, coT-
panTeT, rooT
1nbeless

cHannel, éwncl, pas-
3a8e, pon
‘bonnel,
booé
carburelOr
caréan
propelier 3basd
carcass, lrarte, baslc
31rvcllre

case, casTé, Homst™
calaly!lc conye/ler
Tcrease

coV1(1I18),

acle

yalye

po3l, lertral
Krob
Tatlolé
block, 3boe
colnTn
coTpen3alor
coTpressor, blower
conyeyor

capackor, conéernser
conslruclion
conlacl

Konun3 3HesletyaH &1I-
lererslal

Koré, 3blna Karkas!
Krnyosbl p

Kronsbleyn

Kuroy, Kotpwms

Knlacbok

Ko'p é13kH aunlra
uraltalar suksl ko'p
po§‘anaH

kucH LL/@an

Kucb wuralra, lrans-
T1331ya

Sarnollar
foplara
Avnlta

1

AvnymsH bo'y T

LiLLIre33ora
LLny
loylllalatos
lom)eron
lywvin

Tarye!
TanotelTr

Tarkaréan saocbTa
Kncb

Tassa

Taz3Hlab

Talenal

TaxoYlk

TeTbrana

Telanol

TEXATIT
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3plral beyel éllTerenl bl

coré

crank, HO88le
bracke!, carner, ounl-
neeer
boéy,
boun3Tt§
caTt, lappel
Tulll-é13c éeyroe
TnlLl ple-3peeé Searbox

casze, 3Hell,

po\yer planl
po\yer lrat

[enéers

aé,m$lrenl

éeYlce

box

1Hroal, \yalzl, neck

leal 3pnnBs
élsplaceTtenc

éesl8n

§lréer, rate raH
loo$eness, play, 3lack

coar, ailT, cup
pressure, Tékalor,
TanoTteler
cenlnlmnéal lorces

bulk, Tas3
Tea3ure, 3cale
cblH Talenal
My~Heel
élapbraér
Te(byl
TelHanol
seYlce, ~ear, Tecba-
T3T

alcoHol,



$plcloTelr
5labllrator
3laller

3alb

3lericl 3Toyn
3iOpor balsa
30MLLpcb

roroHoEH

3uppoll

MakoTHasHwuNnos
lakoTlLa$bnnsb
laxi

laszltlasb yaH

lasvnlasb yaH ynsiorMa
Joylasbgan
las51Tla$h aulw

lalab8a 103 boUTos
lalabhbr

larelka

{aribea e§a boUrrkx)
T'ttlaTos

layancH nusca, 3barTr
o'sl

lerlat3b

lerialrosn, lerlanTtos
lertozlal

ArsakH yal

Hr3akH yal

HOK

KOrTor

— «boncM HKOrTor
— /B KOrTor

— baraban/ KOrTtor
KOrTor kucbl, KOrTor-
lar3H kucbl

tOrTor peéal

HOrTor 18371, 3ararasl
K3kl

HOlMnycbl kucb, bara-
KaAdanrmycbl kucb
Iranapol

3peeéoTecer
3labllrer

51aller

leyel

laboratOry lesl
reblTru, nn§
exnéwxber, éaTtper,
Tnller, 3Mencer
éatper, Ttulder, 31-
lencer

caTtafge

iITproye

iITproyeTent
3Croke, cycle
cat3ba#d, c/3Tbunon
3bal/

oyerHeac! caTt3baii

«pUMer, lransler Sear-
box

3UK reawretellls
éeTanés

plare, &1$b

QO B131 ol

proylcle

Mmlcrut

accelerallon
accelerale
cberToxial
cranksHalA
cranksbali
currerll

brake

— éepenéable brakes
— (U3c brakes
— EérnT brakes
brakT§ lorce

brake peéa!
brakTte efec!
tOr3ion bar
lracAye edon

{ranspon

1ran3poll YOs3skasl
1lras«a, 3bo33e

ros

IO layurkra
LrbokoTpressor

10 ‘rc 3'nflrain! yelakcbl

yeblsle

bléb\yay

cable, rope
all-\ybeel énye
lurbo-cHar8er
[our-\ybeel clnye

HO'xladdb 1un3H KO 11021 park brake
Oo* 11
o‘r kHi18a oH3b, coTpnse
lark/i>1ia KwsH
vrallsb 30T raslo
uralralar aussl cHarwe iear(box)
uraltosa, yelkarTos rieMyer
vrel, blok, s13T, cotponen!

021 a§'(3arnycbl

0'A, KO'pNK

— outa Ko'pnk

0‘Afa, KO'pnKKa YyWuK-
laTa

nlaros

nlartosi, bTkArTosa
nlan8an bolalcla
nlasb

o‘rmaltosa, Ton~"™
arToy, yw'tosa

o4 oNT3b lwnwu
o‘cbln3b, agaHs3b
ncbann o‘cblr8icb

nya

[ara
Axzator
Hr

Hanes
onar
[orkatera
[orannka

'mk3ton c/Bk

156

WuTper, Mpper, Nntp
1rack

axle

— back axle

axlal cbrus!

171K

connec!

en~aseé posllon
en8a8e
T3lallablon

wnllon 3y3ret

cH3eneaBeTeT

3park arrestor, 3park
crap

3ocke!, ne3l, pockel,
rabbe!, rebale

laTtp, Heaclll'bl
calcb, clatp

cleaner, Aker

Hange

laTtp, lwpl
anlecbatber
atoniixer, wnuectOr, Jel,
norrle

Mmaron s



'mk3ton soplata
'mkxtion Talenal
'mk3on VaxbBb Turl -
1361

nrgon
xay[5l2 xayéaTosf
(xarakalManTos)

x13oblaTos, la$ayywur
AllToa, kKo'nb cblsA-
T04

X15o0blaTtos, la$ayyur
Al Toa, ko'nb cblga-
TOSA

XrapcTk

bayo Ostilli
bayo AKT
bayo Hayéa”cb

nclMon pai
'ncMon Talenal
'ncAon clmicb

yan

dnylIn§ Salely

consiaer

conxWer

ralcbel (\yHeel), cHck

Aoy ol ak
aK cleaner, ak #Aker
1nrbo-cbar8er

CH

cberyyak

cblaawb

cblaawb anyun
cbla”b (i1kkllaTcb 1)

yal
cblavycbl auyyal

3cre\y, \yoruw
bleeckné, cW3cHar™e
laHplpe

ouler 3ba#d

po\yer oulpul

8H
3bayba c/BK, \ya$ber
xbatolaTb yenlladon, aeradon
KbaTk bin8e, JoTl, p1Yo1

XxbaTk, Kbkyoren, ay-
lat$b o'‘sl

$bassi

$ballln

$beyka, bo'yTcba
5be$leTtya

$bina
XbKyoren

P1YO01

CKak815, rmntng 8ear

Hnk, pkTtan, connecl-

1n§ roe!
JonTal, neck, pT

8ear (\ybeel) ption,

FOolrec! \ykeel
1ke

pPT

$blar{>

«boyailB12 Kucb wural!-
Tasl

Xbp/Jika

rbpHrun

XKponka

3Man”a

5KHOK

$bun x1$0bi>a

esabo'lTona
e§Huycban
ekonoTayrer
ek$$enlnk
eleklr TolOTr
elek!r 112117
eleklroé
eleklrolk
elek!rotobu
erkT xarakal!lanl5k
TuHAabl
elarnol

e3blk

ynbka

ynk aMoTtobLU

YUK Ko'lan&b Texa-
nwT, po’eTwK
yuson fAk

yvniina

yakunnlartos

yaralixb

yaralTtos, 13blab cbk}-
TOSA

yanT o'sa
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bo$e, HAexlble, Hne
Awel-runnt§ po\yer
MnK

bok, Aa, Slid

cover, pT

key, Con’ve

Hnk, roé

énllle, bar, xbad, $let
clve Ne

po58e58

HexkHe

econorTrer
ecceTnc

eleclnc TolOT
eleclnc 3yneT
eleclrocle

eleclrolyle

eleclro Toblle
one-\yay [ree-\ykeel

elkyl alcobol, elbarol
WMoor

5k
1lruck
b0181

blwb eiknency
<lnye

cotplele
lieyelopTenl
\york onl

axle 3bafls
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