GB 2 00 ﬂﬁs 1 SPECI FI CATI ON o '
clutch drum ‘has a surroundi ng clutch chanber hou5| ng the | nt er engageabl e ( *

clutch nenbers. dutch with coolant flow control ' The
|nv\e-nt|on is illustrated by the drawi ng which is acentral vertical section
of a, pneferresd clutch 5 Thi's invention relates to a clutch gaddvingsand 170

no @g Aﬁ&h struct ure [ ncI udes lan I nn%{utcﬁd}d qllgsg ?jggr&&%%u E;‘a]:“lbgrw vvhen

the clutg |s di .sengaged . and to indicat ed pg&hHy t¥re

cl utch dikRwithcoalamaewenaat f Low on clutch. enmg&gam&n.ts ilustrated bytheur@dinga,hﬁ»dus
general 1y .at-+44s: which-are concentrically ‘Ehewtﬂluettnedlse&nmmmﬁueldn&mmm miy
be use8 Thiinyge tlemrda@ﬁtmvgmmhdewndh the @Qutaeqormgmmhmmnum 11 being
engi ne dPRIPY 1"éﬂﬁ"‘eﬁ?d"?' Q‘eﬂ?&l"?‘tbdet'\" aplpta*b%wwre inpindessn H‘t“ef(f'chbldfum

rotati Og:g\'r tg‘to;Ian Iow ncﬁgh en eme aﬂf’E’h pOWEI’ cﬁte ﬂ%r:er? 3?{#38 ?t K |% I ng
On a hdl éﬁ segl at}é‘ta“ ngs g&ﬁht;‘t
gfpl i ag ehgané §Rd fo @akohitvbridBd t N9 .uesotdéw&

ive trpawvéhntﬁc wmmcld@émgmﬁoﬂwagﬂrrent dﬂ.fm $Maﬁbﬂbb&mg§ﬂsameh'EMn‘ér an
i.nput g @aassutappleite thelclottiefoedootralling ttehe ¢l ut clitchdaien 101s ddpeif@ini aginve trairGhaheling
sl i ppag eiemzfnnmmne@fthe@lﬂ alatep.ghifr om a @alﬂp'lt&e#rﬂ? gegyred theteto land thechgelt er

cl ut C Efé’tp ﬂ'é""t"ﬁ’ ofvpg ?qag:hw ?gr reatefor rogtpu i 1ﬁ "]thﬁ"a' B'Gh t(IEH’ EHW’ phitch o
gener a aﬂ%ﬁ; gt cons QL‘{:} f’ “E“ gﬁ‘ Ithef | ow
: ugh tmch nifh m o'd Et

bers
cI ut ch - AthrticBrtair dnpsrefia by drivingof &M&bﬁrohﬁ to lﬁthaﬁhﬁbfcm'tch blat’és aﬂfoh.a&eetmhmthe

i nt er fi tahecndblatcdnd irandvinusly Sisdoséd ahadhiedii N C @hanaiee Altdndy/chddh plites Q0 ark attachedito r

~from 2DntP@h@eﬁbnmtbéta@maﬂdwlpbmtagsn i20 po§$ ttlneomdclwftdwmmﬂvéittmo'amamul at or

and in ;fP'@W 'EMEP tfpwreygthe gl P‘ﬁ'ﬁ‘fﬁ "d"m'?'@ﬁwma by &

e o ST LS e nat 47 RS, o ?acﬁ;c:“%

the i nnq;, vﬁfyﬂﬁh ?iﬁc bén ﬂb‘iv'hmgtm key -.2:[1 cause yCOO an

t hr ough Iﬁ?@st&;éf e efmﬁhthecmex brBgbniagt 1 0BQ tﬂ.dbﬁgabémenpénﬁehramh PIBE 2004 ka6 -

dr um pr eentebesredsone istiigiRiatVelyJow @D | N or detie chhitral A RN 26MiklcH iNiidatey Mdunted]

cl ut ch - phitatiogcopBintfiow whn thecbntrol pkeesuse it he  dr @g a tatrglebulat ndow seedon 2B of the inner. -

di scl osejakigheeyape. 22 carried on the i nnercluscnﬂwae@*e@fstmﬁéme\(m@fe%%v%as

provi %ﬁs .lf'B now in the il ‘%gf ?"ﬂé‘ﬂ'&'&‘ﬁsé’ﬁf’ floy dlﬁl"’ﬁ?lsq 5{9”’% ﬁ’fﬂa a"eﬁ%"'?‘ﬁf ji-al
0 e

step ant ﬂow Tnd witl coplant e mner clat druraﬁeys p (f;he

fﬁ}é plg&gage e r"ﬁ:mpre S clu SS
clutch mréfb.a:sn mb%lutéﬂaﬂ;'égéﬁ%m THlpriMaRSSUT € clufch@hgagenhedat .aaénva a/m.loeyn ahdbsHihgand
t he contdoéd nobéhow apinstussof He typltiedlosed S| i dabl3gintmetibued séctidni2b,atith Agw pasedgasd.

f | ow whédwreinveemintbmpoéneits ee stucairdiigrelatad a  C e relivating calrgl pressiwe rtwaehgmber define® 6

of thebd |tﬂprgyldgpe @@shnggfg}ts withayminimum 100 -by a housing 32 in whlch thhe plstom‘qslmoggp 1! um

e Lﬁéwm% M AR A enég@fpaﬁfdt o r{ﬁ e%gdt fextdialE:

flow an weﬁ e.&t 193 aQ@utch Win &oRhaidlv 95 Wikrelpiston ﬁxe cliéhtb Rd\Sidton.
cl ut chiodentrsl 63hS caaprfsiag QG hethbeRrhriayged e 2105 t6V2FPMERT Wheniths cdnted) Plessite idTb@BEd: -
conpr essardunéda ditcl drim tHatiiag st ondlerdidhieraotdn pr e s Jhe tiovf of coalantfof cooling thetcluteh blategzo is

clutch emigfa?g@mmr hydrpydic $ssreﬂaththe Q*Ht‘il‘t ch ey ﬁemet-wsetemlenw;ﬂmemwte

openin %@Hﬁweé{"‘é‘f"f‘ % %g@ é‘;ﬂ fﬁs Efpton dayn he , ef A

sect | o m’, Té;&i@ﬁ%ﬁ&@ﬁ ML piok u?é 1%1 %F.?' ?ﬁf&% % i Puett a*? 'y
ol at o éMbeRafifachdignt | Nt ioh: .fﬁér%f e
the deSIfroatiamaﬁy.de&aawtﬁﬂau@: altbritianAoidw 100 y tﬁe .hﬁuamtamraaandueﬂwbbs Eiambers

st on Zortionvidke chnah dnumro@n arGhletpperting aand Wi 148 add 18 with. anmmaéct-audtbsstagcm Tﬁe whi ch
pé-ps eal dbeqthas F'&thﬂrwamumrdm broughnne 911 ut ch chgsmke Msfmm %Heﬁ%fadlﬁi %ﬁ*!ﬁ%@l ar

to 1
assggfsgt e‘-’””gf’sf' gdww o PR ﬂa?ﬁﬁﬁfﬁe Siﬁff e
d | . th hthe A
t ubul ar .ga.t e D blageeent ma'ﬁ'ﬁ%)a}ua eﬁ,eﬁxb@r Mobatxm. ..ﬁ@pl

flow Gfbyfa Bﬁmﬁ (% mor%ock.m @oramrﬂemcs thd) t o M¥i£mBe 48 aptl Brigedto Ha p6stivh aﬁﬂwnmaans

conpr 881 dng orharé pdssagesybRisten lacateding 6@ axid G5 120 vsprig 47 vberbleyithe valtemerbee biocke theol .

pr essur &hd dsum entl expated tatheimdraudicedntreich  dr um tridial péssageso twe'eemolﬁm@@eb?m e

The fl oW'SfF"’E@é’I%M’E"a'F'Gf"’E?fﬂﬂ" "'F ?fta"té‘l utch ﬁé?@ h;zbﬂqhaghqwe t. 0 Shl

Egg: ?‘;JOI Mgcgrtgl veag ns eblago % It I‘r:;z;q a nﬁ ﬁlgpmov bl eﬂ% the
thebhe gyﬁé age

of the ihd6pas gu;tsthedmmnam d.Nr ough " adi algokte %ehﬁbnwmﬁmw to
a pr edet eThechet prefepbyhagmdudddrurm aiohed Wal | difhe adnmcsaetbn 60rand tHa @alfeonengar, 85gred 5

“hydr aul itee aboveilinoér) qyvre snd thecluséh mambetsyand aul i Unqshmlbm@erconni@ed%ﬁmadlemseﬂ in
gener al_|aivaotageysiy theinyentiop providgsisygha clytehi n ng dbe I%FFaaQ:‘i‘l!‘@P °hﬁ§9¥5@?s”’e&ﬁ'ﬂ‘98“
cool arff Witk caglant {law opatrol nepsiyhargingpaipfieht he Hd!‘%ﬁi\?'!eﬂf‘@?’f’% GPSHMSIHANS -
l'ongi tudinally through a central hollow the inner clutch drumand defines
) a palr of chanbers portlon of the cI utch drumfrom an |nI et opem ng at 46




GB 2001 713 B nenber 55 subject to the force of the spring#47.7
passages of the clutch nenmbers. Wen the control pressure is of a
atively low 2. Mtch_accordi ng to claiml1, wherein the value, the
force generated t héfeby on'the piston 60 is clutch nmenbers are clutch*
pl ates. Qggtzow {slgl ent to overcorre the force of the spr| ng 47 3. A clutch
acCCOofehr : d : = e -

positign ber%sul)e&gohhe e ft n ioner drum orf ae; o trce at ;/el y shovvn
Thus T?]Whgn h cfi?ﬁ} lcppéga \% We cl u’f‘%ﬁp %ﬁs‘é&: mgtoclauﬁ \:fhere%t;[\ehe
| NNer Rk, h1b/es gdnbrdied oR0_dr ag, é;ttb%rsa ML, .
druns raitﬁ:meeyﬁdoteeﬂmﬁtrﬁﬁ&e&offhaaﬁm@fu t he cI mt ARiutR@écaingt f&%z%@@m&m
cont 150dnd preagisamemtients remaiasin the positenber s Mochash dnowis bienier tianfoda paichf ielatively -
anddr i ahewn Jhltﬁaﬂ‘ﬁre isqin £qolapt ftomtto the clatgler come ohatabledrups, aofl thefreerapd outer clutrh rrber s
th el no. df 0°fa‘te re H'eg ?'st n 60 andiriRgarekayetio fifferpad onesof thegech o -
4 A c‘j‘ﬁlﬁ] %c meﬁe ?;“’ng cl %Em e::tz@ ??@F{t%fﬁmﬁét\’/%a"f’ﬁ@’e{?al ve
”E”bﬁrn%ﬂgﬂ,&&(s @the valve \9 l utc Heto n:e StoQJny B’B&aﬁ. g’glg'l'nant 5’

-radi al th@ﬁ@ﬁﬁgﬁ%t HbRERbaf uﬁd&@ér% Can f Wr ifthd e coolant
t her etdaa.atpgdaageesdmteameooiahwadfwew cl utﬂdwpakha@éa&rerethﬂsuga tmahamtudfplreaw S

=N
k1

t hr ougdiuteh chambes Jhis mnfmabroamet satiest her ewefodasactimbaéamive prredatipressuef .
| ongj t‘lﬂﬂ“ﬁ'&!dl UY aﬁ%ﬁg@s"ahs in the. Mluveaccsrdmxktqﬂnuprewdmelem| ng to_
any Hr'a%w es 0

esent aP%hs avem ber rovide % li“?ﬁ?pns d y%_rnfml:geéls
wher e'eei.tiﬁze Ha St In Ve A Siutih kR %uaﬂg fIn Binp Ot h
si des .S}Ess&rQSft ouﬁntmbﬁévalﬂern%ﬁtbdﬁg y a &m&@atmma istoll og

t he f oghie todke righfto vtn e raterbadsaghs sOM KydradlicebntioCftes3Gre eﬁdihétghér amaay

pr ecz8dionigntdibis thyougtr the sassagesHb otthevalve ol ares. exmedtotiffeconiait pressaenber i s . wherei n
one en'ﬂe'D'?e't"H’éhrp!'QS'tﬂtﬁTaq@PESR?QGS@GO\:“@ the sh?ft‘\ebrtcbmwetgtq hpreeed'noyelm,t he

equ

ol rn 1 ias
coo v e o TR
cool @Ndhokh ﬁnSl%Lﬁg%re tﬂ? I%Etﬂ%ﬂ a Sa es

cl ut chiheaaer dharBerThe &iambameﬁatﬁbmsed al m . 8. chumehmhmhwfmwwﬁﬁqmat I y,
when t jeemit@nbectién of the chambeiehind the pistpalr aul | subszamallycab describedharen wigioetssacefo t 0

' pressﬁ“@@ﬁwsss'tr&Tae‘a*ti'?fﬂ'etcbdﬂ"f"l‘éh@mto | ¢thedrimdngsor i ng nove the pi-ston and

n@ in E"ﬁé’a'lbﬁ"%’sﬂweﬂﬂ't/e t NGkl i TR BTy TGPl G ST LI 1
| s r°é’ ,\%'Lgf gc,hydr aul i C e St oMol BurdinhGondeh, GUIT €
eq,\/\é,uta.,&, ol r,gm, 0 pr edSymgompiifesosiedmerbectindhanber. The

cha edlunﬁ,@a atmﬁ;tdsstmnt,mmea& thls,Cl ut ch with cool ant. f1 ow control neans,
per i t coolantiiewisinordetiferdditethe tiatehubamietvi nd t he pi ston . substantially as .
desc¥i dyed dreg tastive: Wetnhhersearterrteheerep@eso to case pressure.. The outer clutch
drum 19Pefs 'égsaeedtaﬁ%thﬂF'&W'ﬁ t} °d| of openings 70 in the Wwaltl thereof
to per] St ationery Ofice, by :Croydort" ‘Pr'i'hti ng
corp JEEZ%& Sl ?RE%% {5 chaner

d0C6bolahtMy W € the htéH cBdmbek. ?n operation of the system us| ng the cI utch
PubI I shed by The Pat ent O‘flce 25 Sout hanpt on Bui I'di ngs, London, WC2A 1AY,
from wWetiABS copi es may be obt ai ned. "di scl osed herein, -clutch cont rot ..
pressure i s | ow duri ng acceleration of a starter turb| ne -and,’ thus, cool ant

flowg s n@tc'”EFQW'tU@”%gmt:chmqugfach chanber to 35 avoid drag torque. “Wen

45 comprisin mem
the s "lp aggoggg,gﬁéseopage,{,étl ng speed and the clutch is to operate,
t he cqﬁeﬁ.ggfomygﬁawﬁesgmsﬂma@au{cp operate the clutch and. i medi ately .
t her eahéreiserd Heing hoasbiaigro alitchilenggyeinag 47 is overcone ta. shift the val ve J,

menber wisinaabtiseinmispons@toeprkietermidfedow t o the cl utch' chamber. CLAFMS.1.:A B
cl ut@hhwat’l*F"thﬂ'@fﬂ’ts“ﬂePUW'Udf?t‘\"‘cﬂfesFFE&ns 45 ‘conpri si ng ¢l utch nembers. 3

arrang "&F “05"' ace ral 3‘P"thas at one end thereof an-inl et openl ng
f or 'gﬂ',ﬁ'ﬁ;' egutgsds Iutch menbers being novabl e into
cl ut chy hgghgrgg@ggrg&gt,d |pmﬁ,u gr in response to a pr edeterm ned 50

hy dr 85Uinbre passdtjes i khefar@sts the@iutth melBerlly dr aul i ¢ pressure . fl.uid-acting on.an-
act uat wiegeimewhize! valerisprevided il thewtentidl ow pat h | ongi t udi nal | y:t hrough a-central
hol | O\AMBBWW@?NM‘GF'H@“@W@WIMGPWefrom an inl et openi'ng -at-the other-end
thereo‘f""'ﬂt’ﬁﬂIo 55 nore passages in‘the ‘diumto°the
cl uté‘oh . f '"am %,I ve i s provided in thé central hollow
port 1 Ofe mtaﬁgee heHybfauIRR as a val ve nember’ | ocated .on the axis’ of

t he drMaasaadftbéraﬁadhotpyesanrémrddhgaﬁauaa posi t.i on bl.ocki ng coal.ant; fl'ow. to t he
60 Onerod betwarmehgpistagdthe cantrplivelieiar [ ocat ed on the "axis-of.-the drum and. :
expos ewoving theroni) wivaspsivst tho hies efthepr essure “of -t he’ hydrauli-c pressure: fl UI d
“and BnerHRg BPCTHAOUUY fREALIRIPIEPLHN “and the” control valve for v

- nmoving the control valve against the bias of the 65 spring to permt
cool ant fl owt hrough the one or



2~ 4 B2 001 713 B nenber 55 subject totheforce of the spring 47.. - nore
pza‘e ages of the clutch nenmbers.. Wen the—eeﬂfH’—eL—pr_essutw of a
r\&g%tlvely low 2. A clutch. accordlngto cla vvherelnthe val ue, (
f e generated thereby on the piston 60 is ,ﬂm re cl utch e
pl ates. not sufficient to overcone the force 3. Acl ut.
accorgli ng é#&l‘%anhz wherein the 5 and the val ve me er 55 remains int

pos|t|nn eAs—annner deumof 23 n:.nr of _r

- Thus, tﬁ{tﬁ%r‘e | S no coolant flow to the cl utca}t;m!’téotatalatlt‘e drhtrjms and the__""
i nner ag t chym SR
ar cl
oo e e L 12 R e
cont rolnopgumaﬁ, St the spritlg rlq? .Wzﬁvlv ;(g,eand
dri ves &adthelvalee ﬁ%ﬁdr&ﬁﬁhuﬂiﬁtﬂ%‘#ﬁﬁmﬁe t m f:l%ﬂ&uﬂ is an iR eﬁ?&rhﬂl&pa Sivayof - -
t he cl ushewn. Thuslerd & notbaenplicd 1o theGlitchnd  t hemaiblﬂmhﬂrthdiﬁtemdeufeﬂcluteh B
4. A CIQ!}?'EPF" a@«tvmdmm ueyesulting prpteelvdl ng cl aﬂwmsshémedgwﬂfeteotmwtltehbteha} ve
menber GREWS th%ﬁ@f‘é gem %t’%s‘tﬂﬁé’ﬂeth“ﬁ%fﬁ’é“ %’UGP@Hﬂ"VP'adl aI

ava s rﬁ:l’ t"her
passach by mm '""%33%“ ¢ "’%"“ LR st

ure fore&s pﬁd&ide@ﬁoﬁ U9 QbIdmticin HEw fohd ant pﬂ@ﬁﬁddia@esther& rough to balance fluid press-
| ongi t m!htﬂa:htr;iba@.ﬂhbmhlmﬂqsﬁsmagelsa%es nt herev«ﬁéuectinﬁthereonﬁduﬁlmﬂoalbntmﬁrrd| ng

. to any qfloggitidinatly- meadlns p@@sﬁ%ﬁme%fﬂhese m@;dammwwmmmg laim,..
80 wher ?'T\b %' 1358 p Ive ?Peﬁ‘g%’f""?"?‘ﬂ’f"ﬂ/ﬁ vegemberaa both
sides Qe . mﬁf W@g‘ By a cB f’ P(Sa?cf::‘o ' 9‘0 ‘e
the forea S o mdrhisefls “h
pr ecedldhﬁteéioahéﬁghﬁbeﬁﬁﬁﬁﬁa&ﬁ phissyeS 6| ant ‘(Eﬁ e.aothsrenu&er ein
one eaoccoolbntifidws irdupiothe passapepssoetie vavet he ama:fpbﬁdtdtne Rntpraglre.t 0 -Open: the -

radi al membengpedh @mh thm@ialaaﬂsanys 8atheol. pr es Jurichashthctormtingo brypregerding daird,0 -

cool ant“'r%'\ég% Y V&?‘%%ﬁ ?;)‘?;'GIT?FS of tg’%;'%ﬁgh?éyd’ﬂW@KH@@@ds%we;;:

cool ant the r %E'éﬁ'%

47'mo’ em ack 10 sm ore th ermin it control

clutcl %ﬁeotha%amm S u'Hg BYrERTTY;

Wnen t hie @@BH dhnbier. TWE ifaftibBr 46 @s I I ¢ corstr m@m&%&mﬁtmﬁamaﬁso

pr essurmermit cindection of thehantbesbehini metpittont 0 | esubstamiatypdsidesribedByr@inWR rghéréricote and

val ve hiondease pigssiinachhe biter chitchgrusiiibese t he theldwwingenber back to. the position

is nor eP"t'H'ﬁYPft'-‘H‘!!“ Efathewsl! theoOBRrBl i ¢ COT b Ak mardesys SadQi@ e, b ook Prindid SR

the cBorgirs 'Ptm: SV ENAMOLT. £ Gl * 9O pr es e Srat g ch ChATREL i,

Thechar’q;&rg aﬁ, 9?% '" - OA ¢lutch WP fematith eepist mef thipes ONt 1 Ol MeANS, -
o]

permt mn@g&ém&.@ofgﬁampﬁa,%eﬁd BrRbind the piston substantially as .

descr i hodiafidibwistiovdeliverédab de eiaciechamb&@o t 0 case pressure. The outer clutch

drumﬁlamudrmtommwmmmrtutﬁr@mbhesy of openings 70 in.the wall thereof
ermPPm‘“QSPﬁqmﬂéﬁc'Ptﬁh'smpeW& ®ety' s Stationery Ofice, by Croydon

Pr| nt Hg 1 Z ‘lh €§;ﬂé§:§ e clutch chanber. = Li mi ted,
Croydo shi i f~the systemusing the cutch '
Publ i #h@éia : o ,&i&i out hanpt.on Bui.l di ngs, London, discl osed

her ei n, -cl utch control pressure.ls tow WC2A 1AY, from whi ch COpI es may be
obt ai neQLAINSIr i ng accel eration of a starter turbine and, thus.' cool ant flow
-is not dellvered to the cl utch chanmber to 35 avoid drag torque. Wen the
start ﬂsm utch e B8 a'm gsspeed and the clutch i's to operate, the
cont rolg qﬁﬂel é@é‘,ﬁh Qhﬁgtate the clutch and i nmedi ately thereafter
t he Ioa,gﬁimggfa |,°s,pgs§.§}gﬂ,ﬁe theiuRKer cone to shift. the val ve nenber 55 and
permt rﬂ&nﬁmea:atno%uwmb@lutchagatguﬁea{"enchanber CLAIMS 1. A clutch with
cool antwifh coeamtirer ingésponsa ts, predigteaigmgsy | sSi ng cl utch menber s arranged around a .
clutc® 'EYF’[?H#‘“tcH%HO'H&@"@Pfﬂ)ﬁbvde#ﬂ'ﬂcﬂf?ﬁvfeof an inlet opening for hydraulic
pr eﬁsur ?g% ﬂﬂ'ﬁ,&%ﬁé‘%ﬁﬁ" %%1 §, :jn rmvabLIeSBnthodcl ultchl ng eng?gerrent
with o edet er m ne ydraulic contro
pr.ess ﬁ"&fﬂ ‘Eﬁhg}g a;m,d,‘ga,a j, id acting on an actuating nmenber, and
a cocﬂsaﬁarefaiseweemﬁedrm@uﬁm ehme.tshr ough a central hollow portion of the
cl ut ch siremsin 4 cootol asive inprevidayheme ceptralit t he ot her end t hereof and outwardly
t hr oughhotiems pestiore theglutsh g wmgbaﬁauvalve he drumto the clutch nenbers, wherein
a cont rgem !%eq‘g"‘!i!ﬁ’d\w&éﬂd’t‘ dRiesednt ral hol | ow portion of the clutch
drumgn ﬁ#‘gré j% gﬁt@fcoaﬁ Jor ax:ﬁ? the axis of the drumand biased by a
b&dd 1

spri ng g)d,gmgg nt" flow to the 60 one or nore passages,
a pi StQj‘ie @6 af thdhyarulidiResturk fui ndtahgk.arum and exposed to the hydraulic
cont r ol ropberassnnies pistonidne the yahtraluaivefopr essure - fluid and an axial rod between
t he pi snexngdhrtontngd valeeageiodt theglayeftieor novi ng the control val ve agai nst the
bi as S8fspripgto gegmitspelany flewthrpupinthe ore®hl ant f | ow t hr ough the one or

|




