WO 02/ 073079 PCT/ GB02/ 01160 PIPE COUPLING Field of the Invention 5 This
invention relates to the connection or term nation of one body to anot her
body. | n wpro2ciopal each body may be any type of body androfi/GBig/ostsape. The
connections or termnations may also be to internediate units which are

t hensel ves then connected to other systenms. 1o Background of the Invention
Bodi es are often connected together by neans of a connector which is
secured to both bodies. Thi §F5% PH&¥4se also if a body is to be
termnated to another body. As an illustration, pipes are currently

term na i yl i nder bl ocks, and other notor 15 vehicle systens,
by rreanth dgg%%e@?gﬁoﬁmi ch are secured both to the pipe end and also to

the ot hei'ﬁ-.bgb,gg ’iﬁig'é?elatﬁ%gftggg{n?r{ec ﬁ%??ﬂgﬁniﬁﬁﬁ&rﬁé‘f'o&tboﬁp% ghddkeraddanimgeous to

be abl e oge irectly rather than via a connector.
I't woul d:iakipsl dach B6® mapbeany typt of badytandmifany slape b BhexepnsPeINg OBs possi bl e
whi |l st providing a strong connection.even  under hi nd whi ch
s wel | termapasions may alsalhg ta G MRS heEh 3 e‘?ﬁ?‘e‘%gblpeg‘%%’ﬁ}eféc‘%?doﬁ’ be

robust . ggpgrs 91'?{ ects of the invention will be apparent fromthe foll ow ng
descri p h3YS&St ement of Invention 25 Accor di ng to an aspect of the
present invention there is provided an assenbly having a first body

i ncl udi ng a housi nq for interconnecting with a second body, the housing

bei i askgﬁéﬂ‘d\/ﬂftheg'h"el“ﬂf’ﬁt for receiving the end of the second body and
the second body having a portion with an external diameter different from

the remai nder of the second body, and neans for Slﬁ uri nggscztodbaﬁcond body
end wi t Badissairdoften emnecied WeebetRy MEaNFAALORRFAFIWHE! KiSCHEESE° Ghe first

securin SR ' and bR eUhhite SR Fhothef bedyeNAs arext er nal
di amet e?""glefﬁ ﬁéﬁ R Wgrcg%gﬁ%ooll?gé%gfe sai d second body end within said inlet.
1 illustration, pipes are currently terminated into brake cylinder blocks, and other motor
15 vehicle systems, by mean of connectors which are secured both to the pipe end and also
to the other body, i.e. the motor vehicle system. It would be advantageous to be able to
connect bodies together directly rather than via a connector. It would also be desirable
that the termination be as simple as possible whilst providing a strong connection even

under high pressure, and which is well sealed. It would also be desirable that the

20  connection be robust. Other objects of the invention will be apparent from the following

description.
Statement of Invention

25  According to an aspect of the present invention there is provided an assembly having a
first body including a housing for interconnecting with a second body, the housing being
provided with an inlet for receiving the end of the second body and the second body
having a portion with an external diameter different from the remainder of the second
body, and means for securing said second body end within said inlet, said securing means

30 having at least one first securing member to engage the second body at said different

external diameter portion thereby to secure said second body end within said inlet.



WO 02/ 073079 PCT/ GB02/01160 In one enbodi ment, said at |east one first
securing member is deformable such that said first securing member deforns
during i nweriziozse7of the second body and at |east partial | pCTreHROIB0t 0 a
position in which said at |east one securing menber engages the second 5
body at said different external dianeter portion thereby to prevent

rel ative longitudinal novement between said second body end and said first
securing nember. In one enbodinent, said at |east one first securing nmenber

i s deformable between a first p05|t|on in which said
menber bBngegasodhgersceohd 1¢31@tj@neaﬁrstss§pnéfuwnaxpp?ré§ Qﬁ@lﬂgﬂ & rs“cjwat?%t s%?rag ( Zrec uring

portion_and a.position, where
rmverrenf“sé?ﬁ‘f}‘f}gg e st déflryg{/nésrr%l{r% ntgh%w sai ﬂJHQS&Eggg)dYOAg{e&% |rl }&gfﬁasr‘el?ﬂ}? : L;dl nal

][r:sp‘gter Sw&gﬁ%ﬁﬁigﬁ usbvﬁﬁléig;#g?:t lsdgktgms emmnighm!\yber empages thegeend east one
ri r.s
bl mberly atiadalHoremeiasnt draprese: rogian oSk s et b chifys pglane [ Vbe of

I n anot her t t 8.
subet an o ehee TRSe T o3 Bhdnt sk Bt s ey Do

C|rcunferent|ally continuous or circunferentially discontinuous over at

| east that part of its th wh f
ner oy i sid G0t ik Toheeghraf g TREnd BRIB TR I,

case, ahldich BEd SRt RS sePRARS mefblt € sthe sédoat bpdylatssaght i nuo
al ong |B éﬁﬁlre l'ength 25 t hereby %IIomnnlqggglal defory |on of salgS

T ISF ??1 tsﬁteffe:‘rf)ﬂrn g}xt:]?mg?rametqn t})@?@ﬂta}ﬂé@ Mlt@ﬁbﬁ’éf%ﬂle SCEHEETTFBY'secur i ng menber
my, i gzp‘iﬁgf?engfiﬁgsﬁ‘fff‘E:?%ﬁér pOBRRUR RO e e may be movabl e
non. def or mabl . 2 : parts thensel ves may be 30 individually
The said at least one first securing member may comprise a sleeve for the second body.
The said at least one first securing member may comprise a ring or split ring.

15

In one type of embodiment the at least one first securing member is radially deformable.

In another type of embodiment, said at least one first securing member is substantially

non-deformable.

20

The first securing member may be circumferentially continuous or circumferentially
discontinuous over at least that part of its length which is for engaging the second body,
thereby allowing radial deformation of said first securing member. In that case,
preferably the securing means is circumferentially discontinuous along its entire length

25  thereby allowing radial deformation of said first securing member.

In one type of embodiment, the first securing member is in the form of at least two
separate parts. The first securing member may, in particular, be in two or three parts.

The parts may be movable with respect to each other. The parts themselves may be

30  individually non-deformable.



WO 02/ 073079 PCT/ GB02/ 01160 An at least two part first securing nmenber is
advant ageous, for exanple, for use with a snaller dianmeter second body

wher e defwormabirzmm of a continuous ring or split ring for perTasRR@IwAYy be a
problem 5 The first securing nenber may be in the formof a washer or the
|i ke to engage a portion of enlarged external diameter in the second body.
The washer nay be retained in place by one or two second securing nenbers.

Wher e % ag@gﬁg%@g@g&%&gﬁ@g%m is 4V 8ntagetds er &aimpadagesenmth an t he

i nlet wa and a further one may be for. restricting

r enoval spefllet BRnfetdr sécomd odp mbdrestetamatiseefi? FOINYRRLARS OFI‘%RE-J“ P'A& 3?‘ second 10
securing nenber may be in the formof circlip and the outer second securing
menber le%@a}’heﬁiﬂ’éo ISPm of a collar or cap. Preferably, the securing
means i ncludes a second securing nenber for retaining the first securing
menber in engagenment with the second body and thereby assistin rt& qlcki ng the
15 seCcoThe hisdyecaritg wicnthienma be imthetfomt ok hwasher % thg gifs 1o 928 806h securi ng

menber may conprise,. f.or exanpl L 0o, Bhy 68 ktain® Bf aadl y the
second e emle(;mpgtef Hﬂgﬁgec g‘rl F’r{)(g? Talfe?lbénsgér col Far or cap‘ﬂm)veabl e

| ongi t ug Bad b¥iwoeabrdvRciirng embers. Hhetdievaswcomy BOBPeisAIOYHEr 1% be

| ocat ed ere it is 20 able to hold.the at |east pn i i menber
inits seybadomwgyeesrphi the ipeiand; mce“tﬁ%wész‘éb?{ﬁp %gucr{ﬂ‘r@f ‘?1’{‘;6 %gigé?&?s

preferabl y. substant - def or mabled sdeung nSmbs The aditer atdopdr i gi d.  The
second ?éii'lf?‘inﬁéerﬂ%v g#i%rﬂggg?gﬁlfoy | S adapt edio be positively retained in

the 1§ i r sdcurid® ni@bgr inay de pottietform of cirdiipladd theoytersseorde A HHMAEREer in its
second body engagi ng _position. The second securing nenber may be push
fitted maydepnthedornyrEaedd9d aecuri ng nenber may be provided with at
| east one retaining lug, barb or the like to retain the second securing

menber in place. Alternatively, the second securing nber . e, provi ded
with a pesfemblytheadcuamg mmemwdeﬁﬁéewpéé%‘%““}!\gt'@r‘ﬁr‘}éﬁ ?‘?Eferﬁ?“ﬂ?gn% 0§

addi tionally, a oilclLp IBYRSH Q¥saH Bedy ith hbrop asnimgasad oe member

15 second body end within the inlet of the first body.

The second securing member may comprise, for example, a ring, collar or cap.

Preferably the second securing member is in the form of a ring, collar or cap moveable

longitudinally relative to the end of the second body in order to be located where it is
20  able to hold the at least one first securing member in its second body engaging position.

The second securing member is preferably substantially non-deformable, i.e. is

substantially rigid.

The second securing member preferably is adapted to be positively retained in the first

25  body in a position to hold the first securing member in its second body engaging
position. The second securing member may be push fitted into place. The second
securing member may be provided with at least one retaining lug, barb or the like to
retain the second securing member in place. Alternatively, the second securing member
may be provided with a screw thread and screwed into place. Alternatively or

30  additionally, a circlip may be provided behind the second securing member to retain it in

3



3 WO 02/073079 PCT/ GB02/01160 place. The circlip may be provided in
outwardly biased form retainable in a recess in the inlet behind the
second sewornzngonenber to retain the same. The circlip maychsGiprovieded
inwardly biased, retainable in a recess in the surface of the second body
behi nd the second securing nenber. 5 The invention nmay be realised with
different relative positions of the first securing mnenber, second securing

nenber gnd sk r JuRRar8RIRaNdd $ere retaipableimb eccesaip the | ocat ed
bet \Aeen&?%eehﬁ}%rdsl{mgggﬁrqe gmngé(rr%gr and ?’ﬁg housi ng, or .the first .ag&uri ng
member By bbkint deakechdretwemrmemberde sl e ﬂg‘erférﬁ{i&maé’rp& FRE“Rousi ng,

10 or the housing may. be | ocated .bet LEShd $6&¢péHIAd fReNber and t he
second lﬂé‘@é‘ﬂyibﬁ@e%‘?%‘é‘?ﬁel"haBer‘fgsse'ﬂt%)%e\(;k?@nfea%%gftﬁé second@%ecuri ng menber may

fill th Lo ndelipet.nl €t to prevent novenent of the securing neans and
second %"'Sﬁ@?g‘%ﬁér%by to prevent renoval of the second body. 15 The said at

| eas§ one first securing nenber may be | ocated partly or wholly within the

housing_jnlet or partly or i & giieRS of MO EFsE sédugingi r st securing
menber The veRdE %ﬁ??ﬁaﬁsegmgd%‘?ﬁeﬁé‘“ﬁ‘?ﬁﬁﬁtp?hé housing inlet. the fitting is

| €SS i Nfyfelttel Gecdhd Securilg@mtier and hesingn dr gramplasthe seeond §EE®Eof damage. 20

Where the said at | east one first securin nber; | a lefirkhe housi ng
Unl et  ivertenidy balodaEddente S Pt SOUg ﬁ%ﬁ‘g‘%ﬁ%a?’gedr‘é%%‘%ﬁﬁéé%ﬁgigafed in the

housi ng i nl iR n%rn%b%f a9 bk MG HRRw&h thé fkeosaudnpodmbenand (e hewsivgi vel y,
the sai & At Féast one’first securi ng nenber, mayﬁge itgtiagrted in the housing
aftes Obr etHousihg mag bedctateddetwesrn. thofrst secprag FiFgPRCHINENHS %fdnt where said

at |l east one first securin nb i B0 S ritse nad‘yqneﬁ,aisgacetihe sai d at
| east ORECULNERENEE Pioﬁﬁewg?r%Erenﬁ%lﬁ S%ceoq?%g%u?@ ' the Rous] ng inlet prior

to i nseytd i &f pkiht SRFeAIntasTdle @Rdring metrsandisbwdidedy, tprebriaspiPYct | east
one first secupri ng nenber is substantially non-defornable, said at | east
one fir s¢meed of thegeenndthody.

15 The said at least one first securing member may be located partly or wholly within the

housing inlet or partly or wholly outside thereof. Where the first securing member is

located partly or wholly within the housing inlet the fitting is less intrusive, has a sleeker

appearance and has less chance of damage.

20  Where the said at least one first securing member is located in the housing inlet, the said
at least one first securing member may be located in the housing inlet prior to insertion of
the second body end. Alternatively, the said at least one first securing member may be

inserted in the housing after or with the second body end.

25 In the type of embodiment where said at least one first securing member is deformable as
aforesaid, the said at least one first securing member may be located in the housing inlet
prior to insertion of the second body end. In the embodiment where said at least one first
securing member is substantially non-deformable, said at least one first securing member

may be inserted in the housing after or with the second body end.

30



may be inserted in the housing after or with the s

02/ 073079 PCT/ GB02/01160 Conveniently, where sai de;?n?egg?yoﬁgdfi ?2t4 e
securi ng wermber3ors i nserted in the housing after or wth trlog/GEeontobody
end, the at least one first securing member nmay be provided in at |east
two parts which can nore easily be inserted in the housing inlet after or
with the second body end. 5 The .at | east one first securing nenber and

second %A By
”@PP:% safdBY |G BNEIfIS s8dlitin &h&rﬁlﬁéﬁhﬁlnﬁﬁte@rmaﬂle hotisgmat
may | ncI u rent material. The rratgerl al may EI ude res IdlerelnfII
€

mat er | ahﬁeﬁmrwﬂxmmsé@nd\bhéy end, e %té‘tﬁéi‘r‘?r}‘?gf“ﬁ‘eﬁ%‘éﬁ‘“& %“”H ‘Fro‘P%B‘T RIOVRESi 1 i ent

mat eri al. s inclu u}tl)ber
- t angs o] AsiPhEhs@fedh AR HdulinBBAISY Aféd 9r withe nat eri al
may lnCl“Uﬁtgg%lf WP HHCh & n.oseerllr?p steel . Preferably, the portion of the

second hdycdid bhdgrenaXt er nal dianeter different fromthe [

\ ) ) _ remai nder of
second body is circunferentially extending, but need not be, e.g. it ma;he
takest he form of one or nore portions on the second body with different

IG)r(lt(:: le L 3 2'&‘116 8&%8% Lt s%:: rm% henfye? iaﬂ@%@n@gecqﬁh'% mendbBemia@ lcom@iiscmiyer

Wher & ross section is other than C|rcul ar.
porti on sgftatidiMatesial Mle Iixmﬂ@nahmabl inkladecy msilientnasemial] Thematespkm I‘Efg’ | ocat ed

within the inlet or outside thereof. P
ronber isen ot gl T PHbOE Uk s'fc{vifn%%f?f?ﬁ%alé%?élﬁﬁbs"‘ic%éﬁ?}%%die&“{ N

di fferent ext l qil!l
ter LR TRbS:, dSsteh&riphsticiematénsls Phiet amrialf ma mchaleand b
end hawnﬁ l?59ext ernal di aneter dlpffer ent fromthe remai n)rd1er may takgdg

nunher Qﬁetﬁll,étefpﬁmtgsfeehrrs. Preferred forms |ncI ude a groove (i. a
portion of smaller external dianeter), or an "upstage" or "upset " (i.e. a
portion of enlarged external diameter). Another preferred embodi ment -

i ncl udegp @@ E}le I55Hi6h 8IBE 8EconBBopPiith an ckiergl tiadicteldifferenttfeamithyy to the

open en second body to forme. a be
por t i on refnainder of the second body is c1rcumferent19111y exten 1ng,%r1]1?geed r;lert] Be peré) \ﬂ x%' 9” of a

take the form of one or more portions on the second body with different external

15  diameter. For the avoidance of doubt, the term diameter includes bodies where the cross
section is other than circular. The portion of the second body with different external
diameter may be located within the inlet or outside thereof. Preferably, where the first
securing member is inside the first body then the portion of the second body with
different external diameter is also inside. The portion of the second body end having an

20  external diameter different from the remainder may take a number of different forms.
Preferred forms include a groove (i.e. a portion of smaller external diameter), or an
“upstage” or “upset” (i.. a portion of enlarged external diameter). Another preferred
embodiment includes an enlarged diameter end portion longitudinally extending to the
open end of the second body to form e.g. a bell shape. The provision of a portion of

25  enlarged external diameter has the advantage that the bore of the second body is not

affected which makes the arrangement particularly suitable for small bore bodies.

Preferably, the assembly further includes sealing means to provide a seal between the

housing and the second body. The sealing means may comprise an O ring. The



25 enl arged external dianmeter has the advantage that the bore of the second
body is not affected which nakes the arrangenent particularly suitable for
smal | borwolear®39 Preferably, the assenbly further incl edascmealieng nmeans
to provide a seal between the housing and the second body. The sealing
means may conprise an 0 ring. The 5 WD 02/ 073079 PCT/ GB02/01160 assenbly
may further include neans to hold the sealing neans in position, e.g. a
conpre55|on in i in aReinfpusitlady.gf or retaining a
second H5HY b{ %{Rjﬁh%ﬁ%??%g}%gstghﬁgmg%?m%d The first gbody may be an
Operatlagnpmmﬁonﬁﬁgonwamamce the first body may be a vehicle system such
as a brake cylinder block or air conditioning units, or it may be a
junction box to which an electrical conduit is to be connect ed.

Al ter natf v &l bhdy FRY bpgn}agodyl fot RA4TRIAL atseconditiodwand ks, irsprineigalimet connect abl e
to anot her system an eXanpl'e being a unit . or connection for t;achnent of
a high prrﬁtsduT}e: fivgohoalyInay BeAseOPSEANRE BNt ngmatamg}e SERREY 1B fSlpe provi di ng

a supply aof water t {tRnf12Sfhits, 1416t by Bt abody nay
t hus beV§Hd§d§ﬁ?BF“ zwa?#%g: rﬂ%ﬂ?g ég%ﬁgégé Pﬁg second bo%y inturn to a
still fuifches bolRwhicl hleelaaelaﬂcbohmdylsmye commepleiln Ailtseratively 1GRYY 8haPe or

have any cross-sectional profile. econd baody

sol i d. Termedissnunibylichiaip tPﬂ’cﬂOl‘}H%pta ‘b?‘) zf“ﬁ CHeE™ aaﬁlyexgxt%ébé}% s llHn%‘)ve

pi pe, conduit or | EBydrhlicsiBe bmnestortbiﬂwdtmtamd

syst ens 6?0@8%00“'@981?%:@%% gé:fidrl?%}??ég%b ?ér It can seen frort’q)%g, f or egoi ng

t hatg t h@igereaaingianvpplyiofmvaies teambptrmdi¢ hagh presvee hossyThg r TfYa femal e

housi ng, where the housing for art of a fir 1PRurRer ati ve
unit  otthusédiersg adapter foco%eqt‘ﬁ g‘?”é‘f"étshﬁsfec‘fngﬁ;ogggﬁég? :'E!()O%Sttl 0 anot her

system M?%eover preferably, the present invention is based on the
provi si on of a housing provided with an inlet into which a second body may
be inserted. 25 Advant ageousl y, the invention permts a second body to be

direct| yl' %%anoen(c:ltbo y may,ain plnnmpal be any shape or have any cross-sectional profile. The

15 second body may be hollow or solid. The second body may include, for instance, any
tubular member, pipe, conduit or duct. Specific examples include pipes in hydraulic

systems or conduits for electrical cables.

Tt can seen from the foregoing that the present invention is concerned with the provision
20  of a female housing, where the housing forms part of a first body, e.g. an operative unit

or being part of an intermediate unit for connection to another system. Moreover,

preferably, the present invention is based on the provision of a housing provided with an

inlet into which a second body may be inserted.

25  Advantageously, the invention permits a second body to be directly connected to a first
body without need for a separate connector. The second body may be simply push fitted

into the housing of the first body, thus not requiring complicated or time consuming

assembly.



body wi thout need for a separate connector. The second bod i

push fitted into the housing of the first body, thus not yegﬁyr?ﬁ95|nply
conpl i catwo ten7ioree consuning assenbly. 6 WO 02/073079 PETTEE82/006060 | n
one type of embodinment, the inlet preferably includes a reduced dianeter
mout h portion and an enl arged chanber extending therefrom The portion of
the second body end having its external dianmeter different fromthat of

the renai nder t he econﬁ?ﬁé@dgpre%e a%g, @fdles}’a %du?&f(?lh%ef% hiduth t he chanber.

t
I n one Pr%ﬂfem"t’ IER rclent arge di aneter to
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outer sir ac h{ebyseg{gnld bop ar%d preferagl M\%t htha y surfage
ch&

remai ni agleast patlyt within the ¢Hantbeandeibiprslis sqfﬁﬂaeteroema erﬁ?é resul t

is that the securin er tra
nout h 151‘60?!“%‘?%:1‘\‘65’9&9‘ ?%gﬁXB@dggé)ge%%g&ﬁ rrg%ﬁg o?dy rgﬁng%%%g@gilg%sde%ﬂo% the
secypi NGy, b&HOWithifA $hePsebirity meMbéravhiok isda purh Hevatdgywithin thesghamer £ ur t her

movenent of the fi'rst securing ne further
inl et i Wheths sepmédbgdzedncuiséwteérﬁ%m‘%th&rialebﬁ#er H?QP%éSaage %‘g?w(;ﬁ;rerbte? ©

and wher e end has
e at od “BHE gt R ey e if i GG A Beth 6F 1Rl scl i dg and Brgfomed 2O

SeCUr i NGyitE AR siifdtekempm@dn ub&tchermwnh teoradinbswstaee af thechpmber (§6n of the

second body end, thereby to enga ff
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cases; w%ef‘&uﬁm'a? the B IRESscdBY nfe@RP61 sh@ppfdpriate second securing member such

as a ring, collar or cap thereby to restrict further movement of the first securing member.

In a further embodiment, where the inlet includes a reduced diameter mouth and an
enlarged diameter chamber, and where the pipe end has its different external diameter

20  portion located wholly or partly within the chamber, the at least one first securing
member may be manoeuvred into the chamber after insertion of the second body end,
thereby to engage the different external diameter portion thereof. The securing member
may be substantially non-deformable in this case. The securing member may comprise an
at least two part form, which parts thereof may be substantially rigid, which is

25  manoeuvred, preferably one part at a time, into the chamber after insertion of the second
body end. The mouth of the inlet may again be closed by an appropriate second securing

member to hold the first securing member in place and prevent removal of the second

body.



at least two part form which parts thereof may be substantially rigid,
which is 25 manoeuvred, preferably one part at a time, into the chanber
after inswotieomoed the second body end. The nmouth of thepCriGHO2MEM60agaI N
gg cl osed bﬁban apprﬁprlate second securing nenber to hold the first
curing menber in place and prevent renoval of the second body. 7 WO
02/ 073079 PCT/ @B02/01160 1In a still further enbodi nent, the inYet may

i nclude_a mput.h portion subst i al =Yy =\ i
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second body, end. An ropriate secon i.0g: i
R e e R S

second 10 BBGkhdnPwith &%Einied wahethirebg keepliig the ktcubiag aypgmtee famdsdint tage
presently existing bodies may have_ inlets which inc%ude a readed portion

or some abbinahe serand body ende AAIr ANMORLIA FEPNGLIAYTIRHREEOR. MK gléln Vention may

i nclude an adapter havin n ] I th
o' S AU ol B BRURBR L EGRREE rolrgihitomo iy, | aded

othghmﬁQ%d§@§ﬁgggﬁﬁgéhﬂangagenent with the inlet of a main body, and the
having the  other end provided with an inlet for receiving the end of a
second body, the second body having a portion with an external dianeter

differ eggwf&ﬁ g%naé},f}gciétggmﬁlagﬁﬁg?a} cj:m%ng B5@BSmAP xve iAREs Whizhsndlede a secur i ng

said se n Inlet of the adapter, said securin
20 havi ngreatied gatibn on®nid other sEMS :fcbrrsgcmmtﬁ@pthebb@cgfgtagréift- h@@@&%ﬁ{?“bgdge Z? >

sad i e et et gl O ATl ot RO b AR AR BRe3 A second

15 engagement with the threaded portion of a main body, or being otherwise adapted for
engagement with the inlet of a main body, and the having the other end provided with an
inlet for receiving the end of a second body, the second body having a portion with an
external diameter different from the remainder of the second body, and means for
securing said second body end within said inlet of the adapter, said securing means

20  having at least one first securing member to engage the second body at said different
external diameter portion thereby to secure said second body end within said inlet of the
adapter. The adapter can be pre-fitted to the main body, e.g. via the screw thread, such
that the second body, in use, when required, can be easily push fitted into the adapter

inlet and thereby is connected to the main body without a complex and time consuming

25  operation being required.
Brief Description of the Drawings

The present invention will be further described, by way of examples only, with reference

30  to the accompanying drawings, in which:-



adapter. The adapter can be pre-fitted to the main body, e.g. via the screw
thread, such that the second body, in use, when required, can be easily
push fittwo o2nrw7e he adapter inlet and thereby is connectred/GEn2biEs0Mai n
body without a conplex and tinme consunming 25 operation being required.
Brief Description of the Drawi ngs The present invention will be further
descri bed, by way of exanples only, with reference 30 to the acconpanying

drawi ngs, in I)ém%ulcrgrfos}n@‘,v%@? IP%@?Z@%%RQB{ Qﬁpﬁé%&@ﬂxent: irDabcerdan& @itk thd n

| ongi t udi nal | _ odiment in accordance with the present
i nvent i gresefi igudigior; shows, in longitudinal section, a second enmbodiment in

acoordance L B SR B Sl A SAShEfpibek NP CORBRRCIA Shovn

in the persp&%‘f‘(’-’/ WS, I'nlTongltudi nal section, a third

enbodi Mgt af . @ BARETRIMhENWItRBGOESRRRntishdwh Irethp pespattiviervient i on wi t h
two conponents al so shown in perspective view Figure 4 shows, .in

I ﬁnglst udi nal BgotBohows, lﬁ@!lglthd@%@ﬁ%ﬁﬁhltﬁerﬁ'%%’ﬁ‘gﬁpﬁaﬁ asHOLVY Yhnce with
the present 'invention: 10 Fi . . ' ' W i a fifth
e B e S B pro QTS Sy G Sombnde LS i siprbon, 2

| ongi t udiikal section, a sixth enmbodi nent of assembly according to the

invention; Figure 7 shows in_longjtudinal. section,. a seventh,enpodi t of
assenbly 15 fagweddihaysiip qugétuﬂlﬁ@]eﬁﬁfﬁ’%?f@frgh%&g’@ﬁ% af%e"r%é%g? t uldinﬁgl °

section, an d%ivs-ito&gl JehiShtdBBneans for an assenmbly according to the
i nvent i di ‘;:Orf}i%bcuré}b SKOWS i n %nonrglﬁ tudi nal section, a further enbodi nent of

assembl y Figure 5 shows, in longitudinal section, a fifth embodiment of assembly

according to the invention;

Figure 6 shows in longitudinal section, a sixth embodiment of assembly

according to the invention;

Figure 7 shows in longitudinal section, a seventh embodiment of assembly

15 according to the invention;

Figure 8 shows in longitudinal section, an additional retention means for an

assembly according to the invention;
Figure 9 shows in longitudinal section, a further embodiment of assembly
according to the invention;
20 Figure 10 shows in longitudinal section, a further embodiment of assembly
according to the invention;

Figure 11 shows in longitudinal section, a further embodiment of assembly

according to the invention;

Figure 12 shows in end view and part cross-sectional view, an embodiment of
25  retaining ring for an assembly according to the invention;
Figure 13 shows in longitudinal section, a further embodiment of assembly
according to the invention; and
Figure 14 shows in longitudinal section and in separated form, a further
embodiment of assembly according to the invention.
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according to the invention; 20 Figure 10 shows in |ongitudinal [

further embodi ment of assenbly according to the invegtion; Figzsgthinéhgms
in |ongi twoimarsgection, a further enbodi ment of assenblypcamsmairg to the
invention; Figure 12 shows in end view and part cross-sectional view an
enbodi ment of 25 retaining ring for an assenbly according to the ’
invention; Figure 13 shows in |ongitudinal section, a further enbodi ment of
assenbly according to the invention; and Figure 14 shows in |ongitudinal
section and in separated form a further enbodi nent of assenbly according

to the ipYANIB&eridfod o RS RHRITAbAGR B2/ 01160 Detail ed Description of
t he Speci¥|c Enbod?nents ég%irring to Figure 1 of the acconpanying Prion @

drawi ngs, a first enbodi nent of an assenbly 5 in accordance with the

present _invent | i ncl : ' i ' [
D 5o ReBYERS Rl 2B ein (RORHE, EyikedBogBlae ki in whbaly | nc) udes
i Nt egi ofip abrdanee Withehdpresent inventionl iosludesmagaifiadmale ayhingéreblerikal @’h@l i nder

block. Inlet 3 i | ud : i i
Pl d” otdldesamialsh hnhin W bisd et e Shafe SPppliartefhEoes Pate @
di amet er ﬁ}‘e \Ht%gegg i@&d%@%&mcwoﬂ%ﬁqthg%micyﬁnwu@k 9 is a profiled mouth

. (6]
portion aneter adjacent main portion 7 is between that of main
portion 7 and the external dianmeter of pipe 5. Adjacent the opening into

bl ock 1, portion 11 of inlet 3.is .St :
Locat ed et h i%?‘}dﬁ'? ap enjarged GeniEal pqrtion ‘?Bﬁogﬁi (‘a’ér?l1 ?ﬁh \é%%{d%é q%l%‘?tﬁbir@bg%&)av ilged
Wi t h,an %}%@a?grox%gteﬂy&hmtmm&xﬁal deneid of eienmaiattiody of pgiede enl ar ged

portion 7 a ose to'a stepped portion 15 i '
Whi ch r @ytporite sutlehas eprelashpntth pprtioRel | se et alaconFakif §e ot I €T 9

is between that of main portion 7 and the external diameter of pipe 5. Adjacent the

opening into block 1, portion 11 of inlet 3 is stepped outwardly as illustrated.

15 Located within inlet 3 of block 1 is the end of pipe 5 which is provided with an enlarged
end 13 having a free end terminating inside enlarged portion 7 and close to a stepped
portion 15 of inlet 3 adjacent outlet 9 which restricts inward movement of the pipe.
Enlarged end portion 13 of pipe 5 narrows to the diameter of the main part of the pipe at
a position at or adjacent to the inner end of mouth portion 11.

20
Within inlet 3 there are located, in addition to the end of pipe 5, a number of other items
for effecting sealing and for holding the pipe end within inlet 3. For sealing purposes,
there is provided an “O” ring 17 which bears against the outer surface of the enlarged
portion 13 of pipe 5 and which also bears against internal surfaces of inlet 3, as

25 illustrated. In addition there is provided a compression ring or washer 19 which holds

the “O” ring in position.

The end of pipe § is held in position within the inlet 3 by means of a combination of a
split ring 21 and a holding collar or cap 23. Ring 21, which is circumferentially

30 discontinuous to allow it to be radially squeezed to reduce its diameter, is profiled to

10



Enl arged end portion 13 of pipe 5 narrows to the dianmeter of the main part
of the pipe at a position at or adjacent to the inner end of nouth portion
11. 20 Wwbio/oraiet 3 there are |located, in addition to treT@Rb20i16pi pE 5,
a nunber of other items for effecting sealing and for holding the pipe end
within inlet 3. For sealing purposes, there is provided an "0" ring 17
whi ch bears agai nst the outer surface of the enlarged portion 13 of pipe 5
and which al so bears ainst i.n idnnl3eds whell &Sfo2Bome
iIIustré‘F‘é‘gL‘.t ok %C(?i(ft? nef é?ljgq%@egglélg?gé@ggg%gg%}dgggi on ring or washer 19
whi ch heligishce bivag Pipe § Wharciinispéis horarl, rdlagvely dawé wisiigrects. | Extgetafyi n
position within the inlet 3 by nmeans of aﬁonbitnattirga d?af &er split ring 21
and a h(ﬂndi?dd‘aéGISF‘?QPGQ)FO'E%}HM?QT‘aﬁ?%fﬁ""zﬁ‘t RS, S ETY Sl efential 1y 30
di sconti.n bi ic3lib Yurs 6l @R @dnieter b theaing 2isisdinanet er
is prof icf)% ébt%ga&fgé)l\t/l{%wsgl})gé@g%h% / GB02/ 01160 match the sugrface of pipe 5
wher @ i titsopensl outlitioo, groiter henlthabef thomouth Hsofjglet 3 gdlopgre 3 i st ance
al ong pipe 5 ereit is of its norpmal. . relati -6l
Ext er nalsﬂyeez?‘ﬂ]ﬁ@‘g “H@ég%ﬂ“é?%e&}@d’uégﬁ"wghuﬁa i%rréf?g)s{mg ;?E)J .lt%nqiﬂtﬁ%%l{t%dr gest
ext er nal;, ¢ ARBY Sfhere & Riak BRREBAAE Expahd erdiztigisons whbe keltl ivéthin fhe 1&rges cur ved,
t he dianeter of the ring 21 is, in 5.its normal, conditL%H, %_ aterfthan

dis) i

that of chmmbeliofinlet 3@hd iwithesxteznal prdigprfaceggBpfting injgras “1%hay be
inserted fhrough mouth ! | iRRSht bRk vid mMetthatied i n

Fi gure i“\ﬁE%’r qﬁ‘tlsur%gef' l}iljefgéeeéggéﬁ ttgelle%gﬁ%@émh so as to beghel d

Wi t hjon  tdi@ink @itGeh mehanrhe/sphit ringRets Bread dutwardlyasutib theatositigniSBPWR R f aces
abutting internal radial surfaces of jnlet 3, as illustrated. The pipe end
may t herth®drawiagsireaehpdeshenihe BRHEQUFCS 388t h 11, 10 during whi ch novenent
the split ring 21 is forced outwardly until the position shown in the
drawing i s reached, when the ring contracts again. Cap '2?1’ i.s shaped to
occupy tdw Mhislshapefl to becupsnie whide obthereeindariolgroyth 1 bof mighoncegle sp)j ¢

[)iyn?i ﬁé SI@ilt iirrxlg Bll ?sci%'pléb‘cse. %sraergéjullt% theter?lg O?Bﬁi)e% héll 'ﬁ?miysinr}ﬁ'zgﬁ H(y' r'ir{E y1in place
s within inlet 3 and the external appearance of block 1 is simply of a smooth housing into
which pipe 5 extends. The cap 23 is provided with circumferential retaining projection
22 which snaps into a corresponding recess 24 in the surface of mouth 11 to keep cap 23

positively retained in the inlet.

20  Referring to Figure 2 of the accompanying drawings, a brake cylinder block 25, part of
which is shown in the drawing, is provided with a shaped inlet 27 for accommodating the
end of a pipe 29 which in this case is provided with an inwardly extending
circumferential grobve 31 located a short distance from the very end of pipe 29. The
remainder of the pipe 29 is of constant diameter.

25
As illustrated, at the end of pipe 29 located within inlet 27 extends from the mouth 33 of

inlet 27 to the other end of inlet 27 where it terminates near a stepped radial surface of

the inlet to restrict further inward axial movement.

11



15 within inlet 3 and the external appearance of block I is sinply of a
snooth housing into which pipe 5 extends. The cap 23 is provided wth

ci r cunf erwotazal3oret ai ni ng projection 22 which snaps intoraTgBreswondi ng
recess 24 in the surface of nmouth 11 to keep cap 23 positively retained in
the inlet. 20 Referring to Figure 2 of the acconpanying draw ngs, a brake
cylinder block 25, part of which is shown in the drawing, is provided with

as hape%g{?%@ ?QA{;&,& 22%&9%"@{1% B8 1§ retaiithgOfashePPEs WOII Whih Gplitiringt hi s

case is \ I nwar extending Tcircunferential groove 31
ltﬁgafo ied @Zag,agrcqosgi@éa@nne Sfpnigfing A® isuefieyscetiallyok-shansd i@ grosypretiop BHBiSnder  of

_ pe 29 is of constant dianeter. 25 [ i
201 G atmeevided Mith o temap R U s e Ane LS Ahdisiapd Seeh Rimg0H, 07, PP
ot her egﬂmﬁkjlnlet_27 where it term nates near a stepped radial surface of
t he inl o restrict further inward axial novenent. 11 WD 02/073079
PCT/ GB02/ 01160 Located within inlet 27 is an "0" ring 35, and a retaining

;NG;ISQ]? ' egzg%ﬁf }h\gfé:a%f: qaftg%g%glg! f ﬁrglk(r)]cgmegtgth%qglef“Zﬂn@ﬁfdQQre%ﬂeﬂill Rlidrhettd Ng 39

_ _ : “cross section but I's provi dgr with an
i nt er nal gpinBuedsiing AikAkt athnicidignatith phriioh 33 she hpebeingdrodilodie machmat ch
groove 31. 5 As in the case of the Figure 1 enbodi ngnt, the inlet 27
i ncl udesthe extamal:giape pheapet ldnglyingan eeﬁgﬁ‘gé:ptrﬁgo 8% snal | er dianeter mouth
portion 33, the latter being profiled to match the external shape of cap
41 including an enl_a_rg_ed entry portion 49. 10 As before, split ring 39 can
Pﬁel }*oser Atg—zae(-,jfpm '@plﬁmﬁi_gt3!9manﬂ)§z irsquiedntappsitiom byi sqyeqzang BE rpg ra‘i‘ﬁ‘g}érti ng it to
ongi tudi nal position. shown.in,Figure. 2 F it expand

o that e ae Maore pdinel pen Pyl Rl ihd BERafou s ababd PIESY
surface é%fm&tfl%réjg& méks o@eisA6eMtd MRBhLTing Bontdbtevi te retisl swrficd dfarhabiber nser t ed
until the ring occugles

45 adjacent mouth 33. The pipe end may then be inserted until the ring 43 occupies

groove 31. Cap 41 can then be inserted into mouth 33 to close the inlet 27. Cap 41 has

15  circumferential retaining projection 42 which locates in peripheral recess 44 of mouth 33.

Referring to Figure 3 of the accompanying drawings, there is illustrated a block 51 for a
brake cylinder only part of which is shown in the drawing. Block 51 is provided with an
inlet 53 for the end of a pipe 55. In this case the pipe is provided with a circumferential
20  enlargement or protrusion also variously referred to as an upstage or upset which
protrudes radially outwardly from the body of the pipe and which is located a short
distance from the very end of the pipe. As illustrated protrusion 57 lies within inlet 53
when the pipe is located in position with its end within block 51. In this position the end
of pipe 55 extends through the mouth 59 of inlet 53 to the position illustrated where its

25  end terminates near the stepped surface of inlet 53.

Also located within inlet 53 is an “O” ring 61 which provides sealing between the
external surface of the pipe and the internal surfaces of inlet 53 of block 51. “O” ring 61
is maintained in position by means of ring 63.

30
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groove 31. Cap 41 can then be inserted into nouth 33 to close the inlet 27.
Cap 41 has 15 circunferential retaining projection 42 which |ocates in
peri pher aworeepe®ss 44 of nmouth 33. Referring to Figure 3 @CTICEH2/01160
acconpanyi ng drawi ngs, there is illustrated a block 51 for a brake
cylinder only part of which is shown in the drawing. Block 51 is provided
with an inlet 53 for the end of a pipe 55. In this case the pipe is

provi ded,. w pe $e reaﬁge%%‘é“ﬁlk@b sift (BOLRAGS WAthetef oRROPIpYSi ON al so

vari ousl 3} as an upstage or upset which protrudes radially
out war dlggrribspeaiingeo padinsioh S7hs lquS preanaheismd leshdipmeten ebmenthad % NetPiPgi st ance
fromthe ver end of the

ni'et 530 gan e TpppRoptey Gieatsant PHCTLERS PRI b beaf el PRttt o0,
51. In gﬂé éurpﬁéétha‘egofﬁ%nﬁﬁgn s@fandtRendid bed efslpe Shrmthgfdubbtmmﬁmnh 59 of
inlet 53 to the position illustrated where its 25 e near the

3\;} ?gﬁegrlﬁc\)/mdMSbfowamseihe @@al‘gAﬂ sutry parHeR g7 of epth ﬁgnl 8% h'S‘?;tr?t‘é‘?Hheﬁ"gﬁm ring 61
i nt er nal® §"E§g$58 accot %96’? &h 55’ & éjk%fuosgﬁﬁ Sim%léﬁﬁ?ﬁzﬁﬁe()ﬂhe Fés]ﬁ;rvgr}ﬁtﬁgﬁgdt |h ﬁ

posi ti onyifetBEaAMbRE 73 bNthl33. 38e mumma{omwmﬁmdr@@m @m@@ Pi pe 55

can be inserted into inlet 53 since the greatest .di
cor r espavietiedyy meeaps of thaspp RS H7p 1ohap éé?a‘?‘ﬁﬁ%rgﬁgt‘@iﬂe%gf S'&fl e?érg]? nout h

59. The gr?géfgﬁ/wﬁlrcg |ofs BRERCAEIA ih theRfifthdd dimbutn BBANS Of split ring 65 which

is inter o0 match the curved surface of protrusion 57 and
the ygain body of pipe 55 in the direction from5 protrusion 57 towards the

enl d ent ' i
surface BACEWESH %%Jiré)%‘ of fhogenamaiine drpkue s MGy Cobpe gp, "ot

relativehy C(l)rﬁlregl‘?n ﬁ’ﬂﬁ&lﬁfc %Q@ﬂ@ﬁl‘g 8% 30,9br inblagde, 53vatéFh&mdmllpd’(n59 i ncI udi ng

entry portion cl osed by neans of t he cap 75.
ret ai ni ndpopmpj Ehe ﬁtmgm lam the foramefi4 lergth REPIPE ha%‘ﬂgﬁfaéé’éeﬁﬂ (?i‘?egla s | nt o

recess 7
3 éorhgn g? ?orﬁ(l)]craftl%g %\n in gﬁ%‘)&lgleﬁgdra}lgc hose. Adjacent serrated portion 85 are
15 two radial flanges 87 and 89 and spaced from these flanges in a direction away from

serrated portion 85 is an internally directed, circumferential groove 91.

Connector 81 comprises a relatively small diameter portion 93 which is provided with an
external screw thread for connection to, for instance, the stand pipe (not shown).

20 Adjacent portion 93 is a relatively large diameter portion 95 and an “O” ring 97 is
located around portion 93 next to adjacent radial surface 99 of large diameter portion 95.

This “O” ring 97 provides sealing between the female connection of the stand pipe (not

shown) and the connector 81.

25 A pipe accommodating bore extends centrally through connector 81. Within portion 93
the bore is of sufficient diameter just to accommodate fitting 83 which extends to a
reduced diameter 101 where its end terminates adjacent the inner radial surface of this
outlet 101. Within portion 95 of connector 81, the bore is enlarged to provide an inlet
103 having a main chamber 105 and a reduced diameter mouth portion 107 which itself

30  is provided with an enlarged entry portion 109.
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Referring to Figure 4 of the acconpanying drawi ngs, there is illustrated a
connector 81 for connecting an hydraulic hose fitting 83 to, for instance,
a wat er swarndopiope (not shown). The fitting 83 is in thepcareBofimgol engt h
of pipe having, at one end, a serrated portion 85 for location within a
fl exi bl e hydraulic hose. Adjacent serrated portion 85 are 15 two radi al
flanges 87 and 89 and spaced fromthese flanges in a direction away from
serrated portion 85 is an internally directed, circunferential groove 91.
Connector 81 conprises a relatively small dianmeter portion 93 which is
provi deq gohiel wathin Eidotenabs Bahe® tringddd Which tdehiiotposition by rheans Phst ance,

t he stand pi pe (not shown). 20 Adjacent portion 93 is aJelatively |arge
di anet erfm@olrlgiaa pogyidgsealng hytween ’é“ie”img sugface A SQPIGEE aﬁgﬁfﬁ on 93 next

to adja Jiagicale Fiface 99 of large dianeter portion 95. This "0" ring
97 pr oviceggegsmseal ?ér?g betﬁ%en the femal e connection of the stand pipe (not

shows) and the connector 81. 25 A pipe accommodati ng bore extends centrally

t hr ough connect or . W thi orti . : Is it ] di anet er
st o Hrueit £ 14 ool TSR RErEg 1] ABichAl Sl ) wath e ein ) OF
wher e i t15,689. ek RiBRnEa11Rd} Hapat intchsds bevtien ana i mbvided iitbencftetrilly  out | et
101. Wthin portion 95 of connector 81 thF borg is etgl ar, ed t.o provide an
inlet 1igctedvibid 7avhieh is sbapadre fit gregva Rlobiitwg $de vith HASPLMEIRRC por t i on
107 which itse}f i j j 1y ar AL inRAht cofhet®?. 13 WO
02/ 0730f§’sﬁﬁfﬁ£3§%8ﬁgg&{%’§g€% é\nﬂbtl m%hg[r:ﬁg)g?r 105 is an "0" ring 111

whi cfy | S1heltilé thepdsd dnddm béiyig insened, dfe split rigg & 1ercad cadinlbnouteardbese i ng

Dol ueen L et el SUr e, o SomorLar OhAR 108 WA BBt oce o
cr oss. s e e ot G r b L7 whi ch i s
shaped tia Figure drandwschedd insthatfiosition py 818; grepvehandry the pbyttipg Fagial surfpges
of the split ring and the chamber 105. The mouth 107 of inlet 103 may then be closed by
15 means of cap 121 which is similar to that illustrated in perspective view in Figure 2.
Connector 81 could be pre-fitted to a device for instance the stand pipe, such that pipe 83

can be connected to the stand pipe easily by push fitting.

Referring to Figure 5 there is shown a fifth embodiment of assembly according to the

20  invention comprising a housing 151 forming part of an item of equipment, e.g. a brake
cylinder. The housing 151 includes an inlet 153 within which is located the end of a
hydraulic tube 155. The inlet 153 includes an enlarged diameter portion or chamber 157

and a smaller diameter mouth portion 161.

25  The very end of the tube 155 is located in a further portion 162 of the inlet 153. The
portion 162 of the inlet 153 is of smaller diameter than the mouth portion 161. Within
the portion 162 of the inlet is provided an O ring 167 which is located in a recess 164 in
the radial surface of the inlet portion 162. The O ring 167 provides a radial seal between
the inlet and the tube 155.

30
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position illustrated in Figure 4, the end of pipe 83 nmay be introduced into
the connector 10 81. Wile the pipe end is being inserted, the split ring

i s forcedwoadioadory outwardly so that its outer dianeter ®caugBesitdhe space
119 within chanber 105. Wen the groove 91 of pipe 83 reaches rib 117 of
split ring 115, the split ring contracts to the position shown in Figure 4
and is held in that position by the groove and by the abutting radial

surfaces, of the.split, ring and th The: : d tfffmi nl et 103
may t hed hp&bg| lggéﬂgr&v/‘dfg "Y’r&’a P8 g%%‘??ﬁg%?@fa‘i as&}s%%t{nqﬁltgé%}mt;% t hat

i |1 ustr ateeddidt tREGLBOESS.1 Tike Wiskie 1163 Fi flargerxterdriimuttor than thedolet be
pre-fitted to a device for instance {he st nd.rPi gﬁ SF&%'tlh t pipe 83 can
be conneottd 163 bﬂlh@%‘i%ﬁ‘éﬁnﬁh%@a@éﬁpbthﬁﬁ“ porfipp {PHET Med¥ist i ng to Fi gure
5 there is shown a fifth enbodi nent of assenbly according to the 20

i nvention conprising a housing 151 form ng part of an item of equi pnent,
e.g. sa hakad ofHeititserss if isehalisiontie bt 1A eintibibs upsfagan] G ablsRIHRSHI n whi ch

is located the end of a hydraulic. tube, 155  The d.n i 7 an

enl ar gethamadisb el 163 pf Ib@r?hé‘?“{’%‘ﬂéhbalrhe i%dIOPtg’ﬁ 3]-%56155 rsré% Féelg jrlgﬁ(égﬁ@@e}rhqﬁgut h

portion, i trigbier 1 L8 8 rét&ink a81i Mhardtainirper

porti onHﬁgéwgﬁ%g&ls\r??é%‘wgggﬁ%%gh\%goﬁgt_i on_l_éz lgfr,%f(ﬁg i nl et?délt?ﬁ 1s of

smal | er rifigafetiecorstracted histead L ipebisiantialvarigid Wi willbe aPREECHEFA B 162 of the

inlet is provided 0 ring,167 [ i 5 3 ' . g0 16id N the

radi al SR REcRas ol eri%t%r?al%g' -?@‘ﬁp@%@‘cﬁ%@‘gﬁgi% r?‘ég"?’gg?i’v? dgasl a radi al

seal  betieen, kb Bakd)bebthadsd foinmddee, kbade30 fit 4haMnOP7 DFBDINGheEIFIGB02/ 01160
P

The tube 155 is provided with an upstage or_.protrusjon.i16 t sition

di st ancdd3f Tbavetainmgatng Gl is pleo shaya angon *ﬂFéE‘HB éﬁa\i{%“’{f é‘%‘s?régeéfha‘? ‘g*?"ger
external di aneter.than tiRE i ' KBdiaViL-sHIBEd BY crofsasectitve di anmet er
of the %&t"ﬁ‘g}%%?hhgﬁm%ﬁ&g%&atl lgélnﬁgg?f lS%ta‘bi'he tang o?ﬁtﬁhe t(:ere_ 155 is

i nser t ethyt Ria Eli@wiaplpettichSIF 2ushaped to natagbe prodile efthe ppstazealfdi indhe WbRe radi al

\tAﬁlgl 1681 S%T Atf{g irfsggircr)tr)leorf thleStEbe -lrg]Se inetfllg in?gt 1%9%1ettuw%ei1af“;e§ ok tcheh'géa%ililé]riﬂg sition in

1s 171 are then manoeuvred through the mouth portion 161 of the inlet and into the position

shown in Figure 5. The ring 171 has a radially extending portion 173 and a longitudinally
extending portion 174 which extends for some distance along the tube 155. The radially
extending portion 173 of the ring 171 extends into the enlarged diameter chamber 157 of
the inlet 153. |

20
After insertion of the ring 171, retaining cap 181, which is circumferentially continuous

and substantially L-shaped in cross section, is inserted into the radial space between the
surface of the longitudinal portion 174 of the ring 171 and the surface of the mouth
portion 161 of the inlet as shown. Asa result, the retaining ring 171 is held firmly in

25  place and thereby the tube 155 is secured within the inlet. Cap 181 may be provided with

retaining means similar to those shown in Figure 1-4 to positively retain the cap with the

mouth 161 of the inlet.
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inlet 153 by nmeans of a two part retaining ring 171 and retaining cap 181.
The retaining ring 171 is constructed of steel and is substantially rigid.
It will beoappraedated that it may be nade of ot her matercalGBozeigy ot her
netallic materials. The retaining ring 171 is 10 made in two parts, or

ot herw se deformable, in order to fit the ring 171 within the inlet 153.
The retaining ring 171 is also shown end-on in Figure 5A which illustrates
the two__part. natur f the.ring.,T LU 3 i ntially
L s haped el rpg AT nghat il glatificr bR bR A rof e SRR 1t ch

ed t
the profjighrafe hhe1$0FhRE IR tHeletaibing dabd 81 16 be slijfped ovemberced ohthef t he
tube 155 1n the inlet 153 the two halvegﬁof the retaining ring 15 171 are

t hen nmareEulsSaior e tsemion REHeHRh! PP BH™HE1 of the inlet and into the
position shown in Figure 5. The ring 171 has a radially extending portion
173 and a longitudinally extending portion 174 which extends for sone

di st ancqnahanegnbite ¢mbeiih&s.to T shavd ialHigure Sxthe RUTipg s§dA 67 631 B3 of the

ring 171 extends into the . enlarged di anet bl et 153,
20" A  erlosatsbina bttt ¢ gt gaeaarcly SR Bt i AR 413 St bepledf

ci reunt %{p“s‘g&gé ald e SRNLIAPHS ofaRéleibiasd aiinitak 1§7.L- shaped in cross section,
is insertedinto the radial space between the surface of the |ongitudinal

portion 174 of the ring 171 and the surface of the nouth portion 161 of

e o RO Bing 5 bRt eso VE IR, 1 fd 185 cdmd e fi rry i

25 pl acen I's'secured™within the inlet. Cap 181 may
be pyovi ‘flsquﬁ {ith argﬁb@«ierunagin@qam $reiiddd with & corrésperdisp owarilly fiigard 1-4 to
positively retain the cap with the nouth 161 of the inlet. 15 WD 02/073079
PCT/GBOZ%G@&@@mnmﬁéh@@Wéﬁﬂing cap 181 has an internal dianmeter greater than
the dianmeter of the upstage 163 of the tube 155 which allows the retaining
cap 181 to be slipped over the end of the tube 155 prior to insertion of
the t uberdfBRingnd Giguiesitrdrets. shéwha hansiag 2@k (ealy pest efivigh ietho™ng TR&t shown
‘A gurf?ou?fngtnr\]aey f%rrrnlpggt o?ggl}l' ﬁtltgl?g o? %Pecle? of equipment, e.g. a brake cylinder block.

15 The housing 201 includes an inlet 203 within which is located the end of a tube 205.

The inlet 203 has a mouth portion 211 and a chamber portion 207 of the same diameter.
The mouth portion 211 and the chamber portion 207 are longitudinally spaced by a

portion 232 of larger diameter which forms a recess in the inlet.

20
The very end of the tube 205 is located within a smaller diameter portion 212 of the inlet.
The surface of the inlet 203 is sealed to the surface of the tube 205 by means of O ring

217 which is held in place by circumferentially continuous collar 214.

25  The tube 205 is provided with an upstage 213 of enlarged external diameter which is
positioned at a distance from the end of tube 205. The upstage 213 is engaged by split
collar 221. The collar 221 is provided in two parts which may be fitted around the tube
205. The collar 221 is provided with a radial groove 222 extending circumferentially on

its inner surface. The groove 222 engages the upstage 213 on the tube 205.

30
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| ocated in a holder at a position innmediately adjacent the upstage 163 and
between the upstage and the radial wall 168 of the enlarged chanber 157.
In a furtwerozalioes nati ve enbodi nent to that shown in Fi gureTiEBRIbeIsd ube 155
could be 10 provided with a groove and ring 171 provided with a
corresponding inwardly facing rib for engagenent therewth. Referring to
Figure 6 there is shown a housi ng 201 (only part of which is shown). The

housi ng r’ﬂ%?{w]é %_ramr arrﬁxfggg%lgrn Yo i tt%q gnt%rt{lé){. b&908 fsuéffm%ﬂgg g;oovg o8 ot brake

cyl i nde usi ng Includes an 1nle within which is
| ocat ed thdréviRRd2 Dfitsovetiihe @%ge Titeinitid @be 208 T taberd0f withohd ¢adlar 211 and a
chanber portion 207 of the _sane and the

t
chamber 236 thsrepn ‘20‘?3"'&?‘%‘qt‘bﬂ’ﬁll?lﬁﬁg%dfqt'yﬁ?d%eécﬁn%ye% Ofptggrf? &ﬂ%if%otfs | ar ger
di anet er, %(ﬂktﬁﬂ E&iﬂ%l@h&ﬂﬁﬁﬁﬁe OYidd™®17. MfRtoute?thobhend/ETYofaRE calfare t ube 205

is Iocatg |n a small er diameter portion 212 of the inlet. The surface
of the |lra:lsembsf20t&allysleszela\h/ehiﬂteonmdnm(§m o8 thefreedss 28ubEhotw pyrtsafdhs of 0

ring 217 eldin ce b u entjal ley: ¢ col l ar
2147 25 Mg Piloee Bydh reseeBriar it GRDEPET s RlIRHaE 5 L7

di anet erg yhieCdt thé colR@ ! b&REh @lbseaalﬂtrﬁérﬂﬂﬁth the ofilet lefeodf dic cihullnber205 The
upstage 213 is engaged by split collar 221. The collar 221 is provided in
two part27which may be fitted around the tube 205. The collar 221 is
provided with a radial groove 222 extending circunferentially on its inner
surface. The groove 222 engages the upstage 213 on the tube 205. 30 16 WO
02/ 06307 RETrERANILIDOf thehebet 205 frram therinten2(f, agetemingning®231 ¢anpased ed ont o
t he tube 205 such that the groov 222@8f the col lar 221 fits.qver the

upst age o pipsties mplerighiparoygisd. ARYACR I gpterial fay 0s spaig steclo P eon s

inserte I ISt RRAd@her the upahgee?13221
abut s giééa’?%tgrtéﬂt}ﬁ%b@?}lérgglgf{g&hyodefnagethe (;; ring 217. Ter:]e Olljlt@eré nost end

223 of tdmahealbe@052The retaining ring 231 is substantially ring shaped and has a

circumferentially extending barb 234 upstanding from its radially outer surface as shown

15 1in Figure 6.

The retaining ring 231 is inserted into the inlet 203 behind the collar 221. The ring 231
is resilient enough to be squeezed through the mouth 211 of the inlet. When the ring 231
has been pushed far enough through the mouth 211, the barb 234 on the ring 231 extends

20  once again radially into the recess 232 thereby locking the ring 231 and collar 221 within
the inlet and thereby firmly holding in place the tube 205.

In an alternative to Figure 6, the collar 221 could be provided with a rib to engage a
grooved tube.

25
Referring to Figure 7, there is shown a housing 251 (only part of which shown). The
housing 251 may form part of an operative unit, e.g. a brake cylinder block or other
motor vehicle system. The housing 251 includes a inlet 253 within which is located the
end of a tube 255.

30

17



5 lies substantially Ievel with the inner nost edge of the recess 232. The
two parts of the collar 221 are held in engagement around the tube 205 by
virtue ofwole/rade al |y outer surface of the collar 221 belcmgBm/oticose
abutment with the inner surface of the chanber 207. 10 To prevent

wi t hdrawal of the tube 205 fromthe inlet 203, a retaining ring 231
conposed of plastics material is provided. Another suitable material may

be spring steebss Hfdl b A B SefiathBer £5Pandi3358i whish Férnciceatsed
the ri ngﬂfﬂ ?o ?Ble @1?5&5‘5%? %)he upsgteagle 21r3 ﬂ(;?l t he tulbe 205. Thz 0 enable

ret ai ni nig tid nyfa28of the islebst antial |y ring shaped and has a circunferential |l
extending barb 234 upstanding fromits radially outer surface as shown 15y
in Figure 6. The retaining ring 231 is inserted into the inlet 203 behind

the col |-ffe 224 end BthE it 2333s located athin 2evhallen diagtet¢rgobiéors2filerizbelini¢ir ough
the mouth 211" of the inlet. Wen the ring 2&1 t} bee shed falf enough
th(rj _ouslglh 2% Theuther 3arfacet ¢fghaintey ismgaled fo thy Suracsp g%ﬁ“@ﬁ?éﬁ& mgng, AEQ agai n
radially.1nto.t ereass [ hi i | ar 221
0 o TR DR RS, AER AL ke DR G ddsand egld ar 221
al t er nat duy@icé of the @uleepditiont p&2.col [ ar 221 coul d be provided with a rib to

engage a grooved tube. 25 Referring to Figure 7, there is shown a housin
251 (only part of which shown). The housing 251 may form part of an )

operat i thé’t%é%Sf '}’]s%iro ab akg aﬁﬁkzitg%gdr Bl18CIH63n 6 fueface thetadly presehthgasyst em

The housi ng udes a inle within which is located the end of
. S a
t ube1255porbn HTh\WRlBRIAEESTE dRETAEBOhe ipstege 268his Prritiebed 3 diiglSEdes t wo

orti ons _of i i i
gf o iﬁg@td]g‘rlegrgrenglo?ggtt%e%%? and 258 which formrecesses in the surface

The tube 255 is inserted into the inlet 253 until the upstage 263 abuts against the radial
stepped surface 268 of the inlet 253 as shown in the Figure.

15
The tube 255 is held in place by a two part retaining ring 271. The retaining ring 271 is
provided in two parts in a similar manner to the retaining ring shown in Figure 5A. The
retaining ring 271 is substantially L-shaped in longitudinal cross section. The two parts
of the retaining ring 271 are positioned in the inlet 253 behind the upstage 263 as shown

20 inthe Figure. The retaining ring 271 comprises a fadially outwardly extending portion
273 which locates within the enlarged diameter portion 257 of the inlet 253 and a
longitudinally extending portion 274 which extends a distance along the tube 255 as
shown in the Figure. The radial space between the portion 274 of the ring 271 and the
surface of the inlet 253 is occupied by inserting a circumferentially continuous collar

2s  281. The collar 281 is retained in place by means of a circlip 283 which squeezes to fit it
through the reduced diameter mouth portion 261 of the inlet 253 but then éxpands nto
the recess 258 in the inlet surface. The embodiment shown in Figure 7 permits the tube

255 to be freely rotated within the housing 251.
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The very end of the tube 255 is located within a smaller dia [
262 of the inlet 5 253. The inner surface of the inlet is sgzltgcr:l {)grtlhgn
surface oWotberdebe 255 by neans of 0 rings 267, of whiclrCrieBoe/narse two
the 0 rings being |ocated within recesses 264 in the surface of the inl et
portion 262. The tube 255 is provided with an upstage or collar 263 on its
surface thereby presenting a 10 portion with enlarged external dianeter.

The upst age ' il #ne ofBESEANE tnayf bORRthiRed Ve placenidsiehd bfie t
255. Thegﬁﬁ é(?%%%stpgglgirléxje%]e%ﬁ?oothe i nl etayf253 Jnltil tﬁleacu’psia e 223 ube

?Eut s ag@i'tdI@)?SSB_tll_ﬁy amﬁlgadrdlyﬁiizfqubehiclmjwhi&b@fi%s reffesy eth iber252shud WRown i n
e Figure, e tube 255 is held i . Dy L i
e S Lyt oS35S MR RLARS, fUrRule PRER shelabaing ring
to the rgt@pMdAg alijabBéht JARVST d Eolfak Q91 @o dAainTihe same} tie riinetjp rA8deripping 8
substantialI'y L-shaped in |ongitudinal cro sect i ?n The two. rds of the
ret alh i ng:;gss.r?@SZf&Il wbe 2pds The dafed of the Feat ‘i’ffs] e@sEEly, B H%e“t?{gltﬁgsfoéﬁe 263
as shown fneth igure retaining ring 271 conprises a radiall

out war d|§*g8£&€f?a.‘§‘5§6g?‘% F%rﬁggég'n whi ch locates within the enlarged di grret er
portion 257 of the inlet 253 and a |longitudinally extending portion 274

whi ch extends a di st | -th b i i
o Geme Aoms AIRE cARa Fny SOl oGy e The
the inl e@vgﬁod for AR 180 BY 2isBEEFdd HOARCHIS UTheheBinbBI dompmses arbodys

collar 2 e collar 281 is retained in place by neans o i i
283 whi ch0shadrg @s itlet 303 within whicbughocated th@@ﬁ@@ﬁ the %ﬁe?re‘?eaﬁba?ﬁ Sﬂ ‘ f : Iolr[:

261 of the iple 53 but. t hep expands .i j i

cur f ace. SPREDEHBAMSRPTSUATS PrEGUP e T an: YARFRas pe vy diected ©f

freely r R{;}aﬁﬁd foM &d¥abink R Denainiereabal grb8vad30an QR80T oPGEAGEYY. 0 160

Alternatively, the collar 281 or sone other ,colji)]iar be.r et ?i ned én
et ¢

Pleggg,s : rmmaﬁm'dtg Ggacegiinrtbﬁ? iietoigaweqsy thg {wp g ¢t efes OF W 1 Yrips a
90% 1sea refenfion %gp 95’? 'wﬂﬂ:ht}{&?ds two part ring 321 firmly in place thereby holding

i5  the end of rod or beam 305 in position in the inlet. It will be appreciated that no sealing
means are required between the body 301 and the rod or beam 305 since there is no fluid

connection involved. Moreover, the end 306 of rod or beam 305 terminates adjacent a

surface 304 of the housing.

20  Referring to Figure 10 there is shown a further embodiment of an assembly according to
the present invention which comprises a housing 351 (only part of which is shown). The
housing 351 includes an inlet 353 within which is located the end of a tube 355. In this
embodiment, the inlet 353 is provided in a boss 352 raised from the surface of the
housing 351. The boss 352 is provided with a flanged end 354. An ‘O’ ring 367 seals

25 between the inlet 353 and the tube 355. The end of the tube 355 terminates near a radial
surface 368 between the walls of the inlet 353 and a smaller diameter passage 354

extending from the inlet 353 into the housing.

The tube 355 is provided with a circumferentially extending upset 363 which is of larger

30 diameter than the diameter of the inlet 353.
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collar. Such an arrangenent is shown schematically in Figure 8, which shows
such a circlip 284, adjacent part of a collar 291 to retain the sane, the
circlip 280 gnrpdng a 5 recess 285 in a tube 295. The detraiTiIGRR/0itoe rest
of the assenbly has been omtted from Figure 8 for illustration purposes.
Referring to Figure 9 there is showm a further enbodi nent of assenbly
according to the invention for the retention of a solid rod or beam 305.
The assenbly conprises a body 10 301 having an inlet 303 within which is

| ocated the end of the rod or beam 305. The assenbly further conprises a
tWwo partTé @bRi the Rgd loif tg BB 355vwithim thasnlan3 3 havdetdrmpalle o spkidsleqvagp 7328 f or

engaging in a circunferentjal, groove 331 in the rod or T

remai ni niPcalg@aun t}ierfé‘{’? ﬁ%%?“ wEER™ eﬁeélt‘f‘(/]\%c%@ﬁayrqoﬁbowg%gg%%eetﬂgur face
of the ig&£f3aﬁgﬁhg§ﬂ@_retention cap 323 which holds two part ring 321
firmy in place thereby holding 15 the end of rod or beam 305 in position
inthe inlet. It will be appreciated that no sealing neans are required

bet ween e ,bod 01 a he r [ 145 lihliMéd
connecti%Hepﬁggﬁﬁéﬁpr qﬁé%ﬁ@?}ggﬁgﬁ@ﬁ%gg%égg¥@f§§£§? ean138§93erntnates
adj acent wali 398kekra8ing Merofrorh had housvardly dftcRdfagnulangb 336 Filgereendler tihere i s

shown a further enbodi nent n assenbly ordi t t he present
i nvent i oA’ 1B skeaYRo} 13sds a&ﬂ%@%?ﬁjt angg%%O%&np{%%gsf?%i ch is shown). The
housi ng 351 includes an inlet 353 within which is | ocated the end of a tube

355. In this enbodinent, the inlet 353 is provided in a boss 352 raised
f r omid he Theidéfacmatdé ot kplit shepe Biid isBdd fimhly indbe Pesition shaywmin Hiedsd @ RY a

flanged end 354. An . 0" ring 367 seals 25 het i 13l t he
t ubeg355¥ne¢’Pfe°fe%EFt%P‘“{:’r‘ﬁ8h'f“u%8el QYR FRRRFIRS Oﬁlg%lggr%aj i af}fh"z%oqug? gl 368

bet ween B&eram%h{/ Hirebted Parti38h @hd 323 liaditah wallESE exteidAgethercfpas Shy esd84
extending fromthe inlet 353 into the housing. The tube 355 is %%gvjded

with a cratoieherfethticalliy 38k vande mpetpdds, Beaenihelc e /lpdripal yall 38301
di amet er p}oQ?c{gedtvaﬁx grll ?nnv‘\%[rglg' d?;ecltcﬁ%nhlmueltlb 388 which ¥ Rd/1043WARr teT1&R@2/ 01160

15 373.

Referring to Figure 11, there is shown a further embodiment of assembly according to
the invention, similar to that shown in Figure 10. In this case, the deformable or split
sleeve 373 is provided with an inwardly directed lug 392 for engaging in a

20  circumferential groove 393 in the tube 355. Furthermore, the retaining collar 381 is held
in position on the deformable or split sleeve 373 by means of a circlip 396 behind the

collar 381which grips in a further groove 398 in the tube 355.

Referring to Figure 12, there is shown an alternative embodiment of retaining ring or

25  collar, i.e. ring for engagement with the different diameter portion of the tube etc. In this
case, the ring comprises a continuous ring or collar 401 having thereon a plurality of
radially inwardly facing tube engaging members 403, in this case four. Alternatively, the
ring or collar 401 may be discontinuous. The number of members 403 may be varied.
The members 403 may be integral with ring or collar 401 or attached thereto, e.g. welded

30  thereto. The ring or collar in this embodiment is made of steel, but alternatively may be

20



To hold the end of the tube 355 within the inlet 353 a deformable or split
sleeve 373 is located around the tube 353 and has circunferential a cut
away portwon287#7¢ 0 engage the upset 363 of the tube. 5 Paa/ciskoimabl e or
split sleeve 373 conprises a radially directed part 374, a cylindrical

wal | 375 extending therefromand an inwardly directed annular rib 376. The
annul ar r|b 376 of the sleeve 373 fits and | ocks over the flange 354 of

the boss %ot%ﬁ gtegglf ‘f&g@@lsfsegﬁorﬁag El'la}pe O GR\Beritds 463 Eeejlﬂ) shotviliy i n the

posi tion a retaining collar 381 to prevent
expansi oRigake 1helt %hlebalﬁeeﬁ_ﬂ&t tliléfmosscsbcttwna%ipe dfatbe peedtibgrd 403ds pigelasdo part 382

and a cylindrical wall 383 erefr.o S tention of th
collar 3 3that ghihe g MpeIrkeLs 1§ f#‘“‘?%d "gi%d%oé]@x?‘ﬁ%le mrP Fnlsr%g ‘{Ov3va 383 is ° ©
provi dedg sui‘mﬁf'y LL W%&'ll iX cflisk 8&ctief, }ﬁtﬂﬂ@aaﬁdlﬁl lbhrBﬂ)'-B amdl Clongitidinamdrtl ocks
over the eeve 3. Referrin qﬁéﬁ?ure 11, there is shown a further

enbods rrE|407 cXtemi;agmrqfroa@daqedprp@tu @al pasedQ7has ﬁtlilg)ﬁ08 f9r SNEREINE 18 & hat  shown
:Mnt EI gﬁr %FR]R&F i {;ﬁe &ukl}e et a’fﬁl e}nlggglg%% ﬂ%rg & Bllaisiihe a(ﬁilaﬁﬁg@tlfﬁ? #ié m provi ded

gaging 1n a 20 circunferenti al
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in position on the defo bl I I 373 b
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retert ! Nohdfl i GihEpland tf}hlgvﬁ}é SthaeNButd i §rdonat potfior 1D dithebe of

retaining ring .e. ring for engﬁgerrent with the different
di amaper eﬁgﬁ’gﬁng)jﬁbmtﬁnstm loedtel @ty at dertammosnts eadhe ringhdl iy rosdicBOMPPIIBEE a

Fﬁc\;: gluglé;%%:’: ' ﬁb’n‘%ﬁ = lhaV| 0 grgxeé\l%]eu% |t§foc hta%gﬁ ler it Y

Al t er nat lnycgllﬂyof“lﬁ,sn{glﬂgtor coI | ar 401 may be di scontinuous. The nunber of
menbers 403 nay be varied. The nenbers 403 may be integral with ring or
collar 401 or attached thereto, e.g. welded 30 thereto. The ring or collar

In this ?{n?errmg%nlt:lgure lrgaglere s sREAE ‘Ii ho@s%g %lt(%h%ahvcﬁ’l%lméilo%) e

15 housing 451 may form part of an operative unit, e.g. a brake cylinder block or other

motor vehicle system. The housing 451 includes a inlet 453 within which is located the

end of a tube 455.

The inlet 453 includes two portions of differing diameter 456 and 458 which are

20  separated by step or radial surface 470 in the inlet.

The inner surface of the inlet is sealed to the surface of the tube 455 by means of O rings
467, of which there are two, the O rings being located within recesses 464 in the surface
of narrower inlet portion 462.

25
The tube 455 is provided with an upstage or collar 463 on its surface thereby presenting a
portion with enlarged external diameter. The upstage 463 is positioned at a distance
from the very end of the tube 455. The tube 455 in use is inserted into the inlet 453 until
the upstage 463 is restricted from further inward movement by radial stepped surface 468

30  of the inlet 453 as shown in the Figure.
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WO 02/ 073079 PCT/ GB02/ 01160 nade of other material. The cross secti onal
shape of the nenbers 403 is also showmn in Figure 12. It can be seen that
the crossweactiranal shape of the members 403 is simlar t®cTi¢r/oofct he
ring nenbers in figures 5 and 9 for exanple. The nenbers 403 are
substantially L-shaped in cross section, having a radial part 405 and a

| ongi tudinal part 5 407 extending therefrom The |ongitudinal part 407 has
a lug 408 for engaging in a groove in the tube etc. This enbodi ment of
ring or collar has the advantage that it is in one-piece, as opposed to
the two meéumnsmeh&hmlmbbgrarsﬂamgwashﬁl‘bﬂr@ showprin theahiguee: ThGhi ch makes

it easier it has_.advant
et f oveies S0 Relaindin Siey figtth of A AL AP aibH Shuechds BT irdTRAD, 170M &
401 wi t ht H%u;lporﬁmm MNhe RAELH mmlsthéﬂﬁochmatledes@msy mtheoettai53 pbihet s on

the ring, is resilient or sp r|n enough to be radi.all ef ormabl e and
so can blelqtrahfyelu\nf&ﬁ wvasheugH ta r@ﬁﬁl efamg. fiether ret ‘?%‘GPﬁfg’fe‘}é/sﬁgru%r}dng inlet.

Referri n(%%o Ureqy %ﬁ’caﬁ g%' ecy?%p%W%%eifﬁgﬁ%pémwflg'alfydlﬁ’lwt of Whl ch

shown) . hou5| eratrve unit, e.
brake cydhitaeily a&tmkngnporobﬂn ai86 wiitiolies\adjricetdo snyriacerﬁél vhtélewotrérmgOAm

includes a inlet 453 within which is |oc d.t f

i nl et 453lat Acriiere 3P \b Whish e HES FHOVEMPR (%[tﬁegc‘ ql&’rﬁe@ 05 %Chﬁ’l?gg‘é%m -(I:-Eear e
20 Separ{ﬁ%%u@alﬁ{ Bngl cﬁ@éj]yaéxte?lﬁfng%ﬁuﬂﬂéfmltﬂe EﬂitB4851(stWhch' hstrictner surface
of the in IS sea to the surface of the tube 455 by neans g{;@gg”ngs

467, 100f mbidhertbéthe veaskert4id mmeedxacmmqg Oiﬁéherfgomtbcétt@éi%ftpﬁr%l% es 464
|nthe surface f narro

ortio ded
W th an BeeagbogmasigrsheRey Bl e appdb it en he PO oy
wi th enl grggss. e?ftvﬁn BRb baiappRtiated tH ewslp&boad @eeﬁﬁag inenesi mhphedsaktina
distance fromthe very end of the tube 455. The tube 455 in use is

i nsert edthementior i Hiseasa bging pg ¢irclip 48| a%t@g@pﬁﬁé is restricted from
further inward novenent by radial stepped surface 468

15 Referring to Figure 14, an embodiment of an assémbly in accordance with the present
invention comprises a housing part of a brake cylinder block 501 which includes an inlet

503 for receiving the end of pipe 505 such that pipe 504 will be in fluid connection with

the brake cylinder block.

20 Inlet 503 includes a mouth 511 whose diameter is greater than the external diameter of
pipe 505 to an extent that mouth 511 provides an annular space around pipe 505 to
accommodate split ring 421 and locking cap 531 as described below. Opposite mouth
511 is a fluid outlet 509 having a diameter slightly smaller than that of the external
diameter of the pipe 505 which restricts inward movement of the pipe. Adjacent mouth

25 511 is a section 507 tapered outwardly in a direction away from the mouth 511 and
extending from the tapered section 507 is a plain section 508 of larger diameter than
mouth 511. Between section 508 and outlet 509 there is an section 514 profiled to

accommodate an O ring 517 which in use bears against the outer surface of the pipe 505.
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30 of the inlet 453 as shown in the Figure. 21 WO 02/ 073079 PCT/ GB02/ 01160
The tube 455 is held in place by a retaining washer 471 as shown in the
Figure. TwWeoxwamher 471 is retained in place by nmeans of @caiGrokiopi6481

whi ch squeezes to fit it through the nouth portion 453. The circlip 481
then locates in recess 487 in the nouth 453 of the 5 inlet in front of the
washer 471 to retain the sane. Further retention of the washer and circlip

is provided, by c 483. p. 4 i iiamen@1a radially
out war dllgogft%éﬂ%]?%é’eﬁ%ﬁ %ﬂlnﬁéaﬁﬁﬁ%eﬁﬁggEggd%éteﬁ%}?gg\%urfagce 461 at the
ent r ancesHodntilFigurél €A (Pigate F4€ ehod@Oanadndwiiive therad). The splitrineetdns of t he
circlip 481 in the directjon out of__ t and .a, | ongk. Ls

ext endi nefopisdias showiie MAh thegse %Séfnvébﬁcaﬁgﬁggto?gl&lglek %nc%g\}%eéﬂ%lrrc}? &L?é t he
washer 41.i.N18426it G fiRGhleQ N e OWith A cttb@almdiahsurfatesmblultidpeinepml eadialt ed t hat
in this enbodinent 1t is relatively easy to match the washer. to the upstage

463 on thefaceufonkesS03. | Thesing 4241 it aBeoBispHiERs THERAIIA GOV P B8 BB s ecur i ng
menber s %e bgé}_lfr%ﬁ%l b?g fn@%rg}%ﬁ}g Eﬁgr%@t}gl} gu%uth' ;flbﬂﬁ&l 51 1C456jcPEh MG iflvakily P 481

and the 0 ure an enbodi meht of “an assenbly in

accor danggmwde A1 ripres stlocAtion émbsedn geavpsil 3 éstha shdaes ofpipab@S>.of a brake
cylinder block 501 which includes an inlet 503 for receiving the end of
pi pe 505 such that pipe 504 will be in fluid connection with the brake

cyl i nder..pl ock. i P L do3b\Pseartti GFES it S gr eat er
t han theTg??nedr(onfﬁ%%d% dglrr‘gtne?quétld ﬂﬁ{"ggﬁ’éo@ﬂ{ﬁg annextent .t.h%.t rm_utﬁﬂéll
pr oviiglesriagaznand lioldipgeellaraieap SPi. e usHhet splitaingdatmsimsertasinithe inlelg 421

d | ocki 531 d i.bed ] it h, 511 i id
Ut 1 ot SHB treriiped Bo vt pist S5y PR BF rsreu ke IR s 1S
di anet er 5 pf d%ﬂﬁ%gvh% menit BR shBSidd £415s tNaKhndRXRIE Rbmplessdtesuehpe.

Adj acent " ndu o1l Is a section 507 tapered outwardly in a _direction
away f r othat fés fooetifto Sdre extent longitwdifialy ifwasdintp eheriplst ptdl the BP(4A SBIPF i s a

Bna outt 6o 89Vt net e hE PR 8ol MElsRpphy IR ety iy r R ikl on 508

profi
15 shape with rib 422 located in the groove 513.

To hold rib 422 of ring 421 in the groove firmly, a cap 531 is provided as shown in
Figure 14B (Figure 14B’ in end view). The cap 421 is provided with longitudinal wall
534 for insertion in the inlet adjacent mouth section 511 in between the mouth surface
20  and ring 421 thereby to keep the split ring 421 firmly in place with its rib 422 in the
groove 513. The cap 531 snaps into the surface of mouth 511 to keep the cap positively
retained in the inlet. The cap 531 is provided with circumferential projection 536 which

remains outside the inlet for removal of the cap when needed.

25 It will be appreciated that variations té the foregoing embodiments of the invention can
be made while still falling within the scope of the invention. Each feature disclosed in
this specification may be replaced by alternative features serving the same, equivalent or
similar purpose, unless expressly stated otherwise. Thus, unless expressly stated
otherwise, each feature disclosed is one example only of a generic series of equivalent or

30  similar features.
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accommodate an O ring 517 which in use bears against the outer surface of
the pipe 505. 22 WD 02/073079 PCT/ GB02/ 01160 Located inside the inlet 503
in use amdoadjoazwent t he surface thereof is split ring 421pcTgiBpaoiion Fi gure
14A (Figure 14A~ shows an end view thereof). The split ring 421 is

profiled as showmn to match the sections 511, 507 and 508 of the inlet and
di rensioned to have a close fit inthe inlet, i.e. with its external

radi al surfaces abutting internal radial 5 surfaces of inlet 503. The ring
421 is made of resilient material to allowthe ring to be squeezed through
t he narr AWeIf tii faamteardistinsedinptbistspenfiGition nRydjeetonibigedrin@nzcpmbingtighdl y  from
ring 421 is rib 422 for location in use,i [ QQV i face of

pi pe 505XCPRECOmRINatony W Erei%ifa@\‘i s SHh fgatlgﬁesﬁgg/io? %%ﬂg é}mﬁWHQMe inl et 503
by nmeansc,Qfiydde split 10 ring 421 and a holding collar or cap 531. In use,
the split ring 421 is inserted in the inlet 503 as described above. The
pi pe &nd 505 nmay then be inserted into the inlet via nouth 511, during

whi ch noye t the splif rin j Lal. axi essed such
B g s S o L U S vl ¥
the rib gRridapbodinknts, gfetiaventivd 3n ticirtohne riipand 0at jast asipagvfposi tion t he
ring 421 may reformto its_ nornal 5 shape with rib 422 I? ated in the
groove 5arbodimenidhe prssenp invsption. fpdependeptprolection Bigy e sPYsh @‘,’rt C¥ap 531 is
provi ded ' i ' i ' imddeThe fehfes My 421 i's
providedﬁé§¥%ﬂﬁ§@%#@ﬁgfﬁ%#&ﬁgﬁﬁguggkgygfnﬁﬁE%?%?gﬁa?h Fhe i nl et adjécent
mout o sethiciedore bt Liséhinhehuetiong dtwothodles gemdraltye 20 and ring 421 thereby to
keep the split ring 421 firmy in place with its rib 422 in the groove
513. The cap 531 snaps into the surface of nouth 511 to keep the cap
positively retained in the inlet. The cap 531 is provided with
circunferential projection 536 which renains outside the inlet for renoval
of the cap when needed. 25 It will be appreciated that variations to the
foregoi ng enbodi ments of the invention can be nade while still falling
within the scope of the invention. Each feature disclosed in this
specification may be replaced by alternative features serving the sane,

equi val ent or
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simlar purpose, unless expressly stated otherw se. Thus, unless expressly
stated otherw se, each feature disclosed is one exanple only of a generic
seri es ofweguiovmbirent or 30 simlar features. 23 WO 02/ 072QT8:B02/01160

PCT/ GB02/ 01160 All of the features disclosed in this specification nay be
conbi ned in any conbi nati on, except conbinations where at |east sone of
such features and/or steps are nutually exclusive. 5 1t will be

appr eci gd that many of the features described above, particularly of the
preferr odi nents, are inventive in their own right and not just as
Egrt of h?nf en‘}[)ﬁdi rren]E of the present invention. |ndependent protection may
be soug or ese eatures in addition to or alte j .

i nvention preSeASERbY havings ‘rﬁ@dﬁéﬁflﬁ(alg%af‘?ﬁ'ﬁ}sﬁ%? rﬁléér&el? %#éé%gggﬂgg% in

connections qf, .49 die hoSSREb@hE Providdd Wi HIRT BN FeceRETy EBOAHGT TG0
Clainms 1. An g(s:sae@ggol 3 aviong a fi%grtwlbody i ncludjng a hou%éilgg@f or

! n]t er5c](c)nnect i sagondi iddy aind gectspenddwdy having apeTiEInYithaR FECHR ¥'with an
inlet for recglyvi th d of . th
Pl P SOV SR80S e 2

havi ng a port erent fromthe reminder of

itgfetsecgnddbos%@nm y%éﬂﬁthﬁ&ﬁai@ﬁ@éﬂéah@seﬁﬂih@g measdndingodyeasteheditshi n sai d

, said securing neans having at |east one first securin nber to
engage the secowingypemberio sagagedhs ?e_é?%‘??dé(ﬁ éﬁ“ﬂéﬁf]’fedf“grfé{eé?al db%??q?ron t her eby
to secure sal gorﬁgxﬁ%\?\%bpqgé/ecﬁ&dsgm ste@{)rﬂi By nll Wilhhin sat@idet. AN assenbly as
clainmed in clarm erein sard at least "one first securing nenber is

def ofgmabl e such that said first securing nenber deforns during

2. An assembly as claimed in claim 1 wherein said at least one first securing
member is deformable such that said first securing member deforms during
insertion of the second body and at least partially reforms to a position in which
said at least one securing member engages the second body at said different

15 external diameter portion thereby to prevent relative longitudinal movement

between said second body end and said first securing member.

3. An assembly as claimed in claim 2 wherein said at least one first securing
member is deformable between a first position in which said at least one securing
20 member engages the second body at said different external diameter portion and a

position wherein the securing member undergoes longitudinal movement and/or

radial movement.

4. An assembly as claimed in any one preceding claim wherein said at least one first
25 securing member comprises a sleeve for the second body.
5. An assembly as claimed in any one preceding claim wherein the at least one first

securing member is radially deformable.

25



insertion of the second body and at |east partially reforns to a position
in which said at | east one securing nenber engages the second body at said
di ff erentwdd2mx3029 nal di aneter portion thereby to prevent pcalGr0E160

| ongi tudi nal novenment between said second body end and said first securing
menber. 3. An assenbly as clainmed in claim?2 wherein said at |east one
first securing nenber is deformable between a first position in which said
at leastoone EeUChi - 20uifREREEIRRAARMIA e maceDdidodymber isai d di fferent
ext ernal “"di aneter portion and a position wherein the securing nmenber

under goes | ongidutidéreatiallyndismwetituawdverat leasithat parinfdirdength &’.hw%dgg%rsenbl y as

clainmed in any one precedi | ai m wher el I irst 25
securing menb@Baggsse %eégnggosq%’eg\?éeb?' 3ﬁ°‘fvlﬁ% ré@%g%eg(g%%agi?ﬁtoggﬁgf r‘f';ltsserrbl y as
claimed in any Qg Rer®edi ng claimwherein the at |least one first securing
menber is radially deformable. 25 WO 02/073079 PCT/ GB02/01160 6. An
assembly as clainmed in claim5 wherein the first securing nenber is
circunferentially disconti. r . iof its length which
is for 'ngaggﬂézs[eﬁg’?%%sc%%lg.‘%ggﬁf/@y'ﬁgﬁéﬁ%ﬁgﬁsg\%\n&%g r?g{ﬁsal def or mati on of
said first sgedbnifB@niEnibdisconfindousAiongssentteleaghcl ai med in claim 6 wherein
the securing neans is circunferentially discontinuous along its entire

| ength. 8. An assenbly as clainmed in any one preceding claimwherein said
at | east gone I\hraﬁéemﬁl?aéa%ﬁédrig AP BREEreCAMY disiaswherkimgidat lepl bie firstg. 9.
An assen%'l y as clainmed in any one preceding claimwherein said at | east one
firsto securi sguriegbembescaupricanaringlor fpliéMedef or mabl e. 15 10. An assenbly
as clainmed in any one preceding claimwherein the first securing

9. An assembly as claimed in any one preceding claim wherein said at least one first

securing member is substantially non-deformable.

15 10.  An assembly as claimed in any one preceding claim wherein the first securing
member is in the form of a washer or the like to engage a portion of enlarged

external diameter in the second body.

11.  An assembly as claimed in any one preceding claim wherein the first securing
20 member is in the form of at least two separate parts.
12.  An assembly as claimed in any one preceding claim wherein the first securing

member is in two or three parts.

25 13.  An assembly as claimed in any one preceding claim wherein the said at least one

first securing member is located partly or wholly within the housing inlet.

14.  An assembly as claimed in claim 13 wherein the said at least one first securing

member is located in the housing inlet prior to insertion of the second body end.

30
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menber is in the formof a washer or the like to engage a portion of

enl arged external dianeter in the second body. 11. An assenbly as cl ai ned
in any onwoprecamd® ng cl ai mwherein the first securing 20 poardBn/oisoi n the
formof at |east two separate parts. 12. An assenbly as clainmed in any one
preceding claimwherein the first securing mnenber is in tw or three
parts. 25 13. An assenbly as clained in any one preceding clai mwherein the

sai d at ifaStAﬁQgsen;bil[y‘ 54 oS8 ih BEinT8 TR@krdirs tHeGgidla® thapdtiel fifstsecurird |y wi t hi n
the housing inlet. 14. An assenbly as clained in claim 13 wherein the said
at | east one fuember isdwsertechin thebetsens 3fter ppwih &ee segordodysingi ng i nl et pri or
to insertion of the second body end. 30 26 WD 02/073079 PCT/ GB02/ 01160

15. An assenbly as clainmed in claim13 wherein the said at | east one first
secur i ng1eremban aksenibip 8¢ ¢laichddrin kimeotropre¢edingadidier whereini thhisaifhet lsatone body

end. 16. An assenbly as claiped in any one precedin | ai.m rein the said
at |east one first peeplng gwamber g‘éo X%“ivl&@:[i't S'B%ﬁ}eﬁvu%lpgmgtr |y outside
the housing inlet. 17. An assenbly as clainmed in any one preceding claim

wherein the securing neans includes a second securing menber for retaining
the first7.secAnianggnidyrbeclainred ie pgaoenpraceding Hainhwheretghel sSssyEe F1d"E her eby

assi sting | ocki t he second .bod -t hi J ae first
body. 18. An H‘gg"gi%? §/e°8§886fcéflmrlr%8¥ efnr?%gfog?%]al g?‘eéaﬁedtuﬁégg%égxg)br%ﬁgecuri ng
menber  conpr bsRgederitiwith the@kdoad body ambthertby AdistiAp ladsentht yeadbody med i n
claim 18 wherein the second securing nmenber is noveable |ongitudinally
rel al® ve to tﬁ@@ﬁ@ndhetnﬂré%g@(fﬁﬁlﬁ%éiy in order to be located where it is
able to hold the at | east one first securing nenber in its second body
engagi ng position. .

18. An assembly as claimed in claim 17 wherein the second securing member

comprises a ring, collar or cap.

15 19.  Anassembly as claimed in claim 18 wherein the second securing member is
moveable longitudinally relative to the end of the second body in order to be

located where it is able to hold the at least one first securing member in its second

body engaging position.

20 20.  An assembly as claimed in any one of claims 17 to 19 wherein the second
securing member is operative to be push fitted into place to retain the first

securing member.

21. An assembly as claimed in any one of claims 17 to 20 wherein the second
25 securing member is adapted to be positively retained in the first body in a position

to hold the first securing member in its second body engaging position.

22. - An assembly as claimed in claim 21 wherein the second securing member is
provided with at least one retaining lug, barb or the like to retain the second

30 securing member in the first body.
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20 20. An assenbly as clainmed in any one of clains 17 to 19 wherein the
second securing nenber is operative to be push fitted into place to retain
the firstwoseomorng nmenber. 21. An assenbly as cl ai ned i nramyGEmA1IGH cl ai s
17 to 20 wherein the second 25 securing nenber is adapted to be positively
retained in the first body in a position to hold the first securing nenber
inits second body engagi ng position. 22. An assenbly as clained in claim
21 wherein the second securing nenber is provided with at |east one
retaining lug, barb or the like to retain the second 30 securing menber in
the firs@3body\n @3cigy @eclieelro dximy 2ippmEran tispseconl seapring BEMBEYSas ¢l ai med
in claim21 wher.ej J i LS j - W SCcrew
thread to et VHAOVEEs S5 IR RNl RN of R e e e S “hn
assenbly as clbadyred in claim21 wherein a circlip may be provided behind
the second securing nenber to retain it in place. 25. An assenbly as
clainmdd in any one preceding clai mwherein the second securing 10 nenber

is located betwpfBedig af chfheSRGMINTI WRiFEIA cadHp hity Hequeviagl batfind e
assenbly as clained in any one preceding clain1m£erein the first securing
member is | ocagesudsequpiagmanter sereiieitdeBldes-ng menber and the housing. 15
27. An assenbly as clainmed in any one preceding claimwherein the housing
is located between the first securing nenber and the second securing
menber. 28, AAmssantly s akimddinmiag onapzogdiogelaim sdedimtpeckaindsetaing n t he
second securing nmenpber fills th pace in the .inlet t revent novenent of
the fiPrst secﬂﬁmﬁﬁrZﬂoﬁﬁﬁ%gﬁwﬁﬁﬂggzg%ﬁﬂ“%%@§wﬁ?m%P@%ngﬁgﬁp%vent renoval of

t he second body. 29. An assenbly as clainmed in any one preceding claim

wherein the at | east one first _ _ _
26.  An assembly as claimed in any one preceding claim wherein the first securing

member is located between the second securing member and the housing.

15 27. An assembly as claimed in any one preceding claim wherein the housing is

located between the first securing member and the second securing member.

28. An assembly as claimed in any one preceding claim wherein the second securing
member fills the space in the inlet to prevent movement of the first securing

20 member and second body, thereby to prevent removal of the second body.

29.  An assembly as claimed in any one preceding claim wherein the at least one first

securing member and/or second securing member comprises a resilient material.

25 30.  An assembly as claimed in claim 29 wherein the resilient material is selected

from the group comprising rubber, elastomer or a plastics material.

31. An assembly as claimed in any one of claims 1 to 28 wherein the at least one first
securing member and/or second securing member comprises a metal.

30
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securing nmenber and/or second securing nenber conprises a resilient
material. 25 30. An assenbly as clainmed in claim?29 wherein the resilient
mat eri al we ®eraceed fromthe group conprising rubber, el 2STaERR/00160a
plastics material. 31. An assenbly as clainmed in any one of clains 1 to 28
wherein the at |east one first securing nmenber and/or second securing
menber conprises a netal. 30 28 WO 02/ 073079 PCT/ GB02/01160 32. An

assenbl y38s chaliRhbladd¥nRA e MeeRdregdiigaildinwiedréinnhd patipoof ilen of the
second body with an external dianeter different fromthe rengi nder of the

second body sesord bedyrvigh amextemphdignetendifigent omdhe gomalnder RhRF SFEONY 5 ned
in any one pr L Fanuiesgliithe portion of the second body with an
external di angctﬁgﬂgg?? efr'%}eérﬁlgﬁxreom%eg'renai nder of the second body

conprises a groove. 34. An assenbly as clained in any one preceding claim

wherein the portion of the 10.second body. W th_an_ ex ol er

di ffer enng ro ldfiﬁgnlbg’h?ﬂ ‘E)‘B’ngl? a’?%%nespé%%:ﬁﬁlg tl%'&‘yw%%?rl%%%é&smgh%gﬁei on of

enl arged ext egRghd BB Witlehn exdmallameEediteientfol thé raashinder of dierse8dndiher ei n
t he portion of enlarged external diameter conprises an enlarged di aneter

end portion |endyicomprised 4 groeydending to 15 the open end of the second
body. 36. An assenbly as clainmed in any one preceding claimwherein the
assenbly further includes sealing neans to provide a seal between the
housi ng and t A asseabidas dgiched i2ny3dhe phecedsgatdinywhseioltbé petion of Hieai m 34

wherein the sealing means conprises an Q.. ring. 38 An.assenhly as ¢l ai med
in aly one pri—?&%‘%ﬂ Wycwlébﬁqgmngrpgli cﬁarpﬁtgr %fﬁegelnt ﬂBWEe rémainder omeyseconcf:

body comprises a portion of enlarged external diameter.

35.  Anassembly as claimed in claim 34 wherein the portion of enlarged external
diameter comprises an enlarged diameter end portion longitudinally extending to

15 the open end of the second body.

36. An assembly as claimed in any one preceding claim wherein the assembly further
includes sealing means to provide a seal between the housing and the second
body.

20

37.  Anassembly as claimed in claim 34 wherein the sealing means comprises an O

ring.

38.  Anassembly as claimed in any one preceding claim wherein the first body

25 comprises an operating unit.

39. An assembly as claimed in any one preceding claim wherein the first body is an
adapter or connector which connects the second body in turn to a still further
body.

30
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25 conprises an operating unit. 39. An assenbly as clainmed in any one
preceding claimwherein the first body is an adapter or connector which
connect s wbhaeewwend body in turn to a still further bodyPC3GHR/0YE0
02/ 073079 PCT/ GB02/01160 40. An assenbly as clainmed in any one preceding
cl ai mwherein the second body is hollow or solid. 41. An assenbly as
claimed in any one preceding claimwherein the second body 5 conprises a

tubul ar genbery, AldGly GOAGid ilang HAd predRiing ¥1aie waGRIYHaScBhaiboaglid n_any

one preceding clarmwherern the inlet includes a reduced diameter nouth
portion and aholdow ar gddl. chanber extending therefrom 10 43. An assenbly as
claimed in claim42 wherein the portion of the second body end having its
external dianeter different fromthat of the renmi nder of the second body
li es wholghy Omnp@EdnhBly Wk tlRintedt in@ng bhapgedlinhelrivewhertih thasecad deyy as
claimed in claim42 or 43 wherein the chanber is of sufficiently 15 |arge
di amefer to aeewRisdattabularmembersipey PR ‘h‘érrf{%?' which is spring biased
towards a condition in which it is relatively narrow dianeter. 45. An
assenbly as claimed in any one of clains 42 to 44 wherein the first

secur i ng42nenerasisnblpaatietnatinlappene pareding elatnnwhereiethe pnlgl igelddehanber and

th is 20 sufficjent ithin t hanb f he;. ' nber t
be. expanded, - NRERLIABFY? PRHIGRITYr 2 5 FUEERE gy st PR RO O

second body within the securing nenber. 46. An assenbly as clained in any

one of clains 42 to 45 wherein in use the second 25 body egg i.s | ocated
ful | yoi n##d. t heini asbanblzas cleieed inclimd@ovkareip thrcpasten phthgseeond Hody §AG r act

whi | e remaini 'ﬁ%'n{g‘ 1§ N9RGEMRAL W bkt G 24 bt SUAE AREEnES of Bife sBEGRNd

body lies wholly or partly within the enlarged chamber.

44.  Anassembly as claimed in claim 42 or 43 wherein the chamber is of sufficiently
15 large diameter to accommodate a first securing member which is spring biased

towards a condition in which it is relatively narrow diameter.

45. An assembly as claimed in any one of claims 42 to 44 wherein the first securing
member is located at least partly within the enlarged chamber and there is
20 sufficient room, within the chamber, for the securing member to be expanded,

preferably radially, as a result of the introduction of the second body within the

securing member.

46. An assembly as claimed in any one of claims 42 to 45 wherein in usc the second
25 body end is located fully into the inlet and the first securing member is able to

contract while remaining in engagement with the outer surfaces of the second

body.
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body. 30 WO 02/073079 PCT/ GB02/ 01160 47. An assenbly as clainmed in any one
of clains 42 to 46 wherein the nouth of the inlet is closed by neans of a
second seworo2fgionenber such as a ring, collar or cap theremGRQOIBStriCt
further novenent of the first securing nenber. 5 48. An assenbly as cl ai ned
in any one preceding claimwherein the inlet includes a reduced di aneter
nmout h and an enl arged di aneter chanber, and the second body end has its

di f f er enyy7ext NakeHbi3HELRIMALMdng dnk ofahidsh M@l deYviireiRahd Mputhi dffthé t he
chanber, and the at | éast one first securing nenber is manoeuvred into the

chanber af t er inlasieclasehbymeaseofaseenid ssouipeanembertsaeionsa fivs.cRla® @Re
di fferent 10tl%éb%ft'aar%suq#&ﬂﬁlge‘?rm&%%hpﬁ tfmﬂgfs?gécuriﬁ?meﬁrbeﬁssenbl y as claimed
nthe firs ng nmenber conp

in claima48 wher el securl Ises an at |east two
part formwhich is manoeuvred into the chanber after insertion of the

second body end. 15 50. .assenbly as claimed.in claima49 erein the

mout h’ of 4ghe i) %ﬁem@y@F g@é’ﬁc‘g‘? ay 0%8%?%‘%‘%%&18?? NGe r‘nlte@{]“ﬁgﬁﬁs fhe first
securing menmbesqucd Blagfeter AMAUPLRVAnlarf &MY RbtePEhdnkRr SRAAREIsROAY bodP 51. An
assenbly as clained in any one preceding claimwherein the inlet includes a

nout h port i onesdibat itsdiffatehyext¢roalshiamete povdertocated avhoHzwp artiyorithin ghe

extending therefrom . _An asse as clained.in clalmb erein the at
| east one fi rgﬁarg%ecfu?r}dﬁtée a@ asﬁg%gg@sk escurﬁr&% mgrrﬁrggr P& SEE N ]%%\(‘1%}: end, in

engagement W tharthb& aficf nSdreioh of @ isedonalbody and tisreiyaolehpapet the dferentpri or to
insertion of the second body end into the inlet. 53. An assenbly as cl ai ned

in cll@i m52 wesieriahdiametes ppriopdherggfanet er of the first

49. An assembly as claimed in claim 48 wherein the first securing member comprises

an at least two part form which is manoeuvred into the chamber after insertion of

the second body end.

50.  Anassembly as claimed in claim 49 wherein the mouth of the inlet is closed by a
second securing member to hold the first securing member in place and prevent

removal of the second body.

20 SI. An assembly as claimed in any one preceding claim wherein the inlet includes a
mouth portion substantially the same diameter as a chamber portion extending

therefrom.

52. An assembly as claimed in claim 51 wherein the at least one first securing
25 member is put onto the second body end, in engagement with the different
external diameter portion thereof, prior to insertion of the second body end into

the inlet.

53. An assembly as claimed in claim 52 wherein the external diameter of the first

30 securing member when so engaged on the second body end is such that the
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30 securing nenber when so engaged on the second body end is such that the
31 WO 02/ 073079 PCT/ GB02/01160 nenber is in close abutnment with the inlet
wal |, thewelw/okmepi ng the securing nenber firmy in placecarow/oitse second
body end. 54. An assenbly as clainmed in claimb52 wherein a second securing
menber is 5 enployed to close the nmouth of the inlet to hold the first
securing member and second body in place in the inlet. 55. An assenbly as

claimed in any,gAkrkE fIGG6HNBuimhet %mﬁéi%le,@vxahemaelbﬂ(eaﬁggme%eanmgﬁdapt er
havi ng one end provided wth the inlet for receiving the end of the second

10 body and t heerobdrdirménih placetdpoetdtiesccopd bédsrersl y external |y threaded, for
engagenent with the threaded portion of another body, or being otherw se
adapted for engagenent with the inlet of another body. 32

54. An assembly as claimed in claim 52 wherein a second securing member is

5 employed to close the mouth of the inlet to hold the first securing member and

second body in place in the inlet.

55. An assembly as claimed in any one preceding claim wherein the first body is an
adapter having one end provided with the inlet for receiving the end of the second
10 body and the other end is threaded, preferably externally threaded, for
engagement with the threaded portion of another body, or being otherwise

adapted for engagement with the inlet of another body.
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