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;rse3efiff| (6TCl & DESCRIPTION CLIP FITTING FOR A HOSE BACKGROUND OF THE

| NVENTI ON The present invention relates generally to a clip {jtti a
hose. l\/brevg‘ﬂg@ﬂl?z:al ly, the invention is directed to a cli pi’ﬁ/%%t'g

havi ng, ambng ot her things, at |east one hose clip nmounted on a hose nipple

that includes at | east one Oring seat wherein the hose clip pogj,t.l
| east 10 one clanp over the Oring seal. Many pol yam de |i ned mum‘mm,@mmﬂwmm
air-conditioning (A/C) system hoses are inflexible due to the t

t he pol yam de layer. This can cause hose routing difficulties, espetféisty
for field assenmbl ed |ines when instalheggrigticjit mobile A/C units. 15 The
present invention provides an irrproveﬂ%%ﬂg)gﬁ'rri ng for a rel atjjue

fl exi bl e pol yam de veneer A/ C hose. It has been found that the MMH’M““M!M“I”"'
i nvention provides excellent sealjn rformance beiween the fitting an

the flexible hose over wide ten%t“ggﬂ&iluadgﬁﬁéﬂp Eranges as corrp"g‘fo@a to
prior art fittings. 20 An exanple of a prior art fitting is show in

I nternational Publication No. WO 95/33157 (Manuli). The Manuli reference

di scl oses B hose fitting for Bt E Th¥ ONng i ncludes a hose

ni ppl e that contains_two rectangul ar circunferential grooves that accept
gaskets. The pur pose I PEasenyvention elagsiganarall st p Qig figing tor songsem de

i nner 25 hose iR [Welal [ﬁﬁ@& r i n"bor% i

per pendi cul ar thgag&n%)%ﬂ%élx tﬁh@ﬁ\é@t@rﬁs e ﬁgsté% (gﬁ 1{t@e gas\{gﬁgkamgpged

surfaces, the gah@etthinsf atridast bond Hbiseeclp anouptedaloneb hosé hrdpplei thaif t he

hose. This is permtted Ié)%gt he wi dth of the rg \é%vvm ch are significantly
t

wi der than t he REUREE 8t N8 Ontiag sgabyvkigrei egHxROSItigRE at Heasto
interferenge fi 5 i ppl e are responsible for the force
5 March 2893 \%%@kﬁgyggwg&ggﬁ%ﬁ& 2 which causes the deformation of
the gaskets. The shadylanpfpdipamideKitedl pirccsrditdoniagi GA/D)ceystent dweeslaref t he

gaskets fromthe, grooves during assenbly of the hose to the nipple. N pple
retention for cé”ﬂg’“g& duRde the tigkness gfﬂ"@‘? pofvatpideriayens Khie canifaysee t o

t he hose, thus y{yar i fkinGt i t h t i ppl e
O. D. Further niH$%e$§§¥'@§t§@ﬁ°¥'g’F %é ?ésbe%ﬁ)' i 32[:1 @dtﬁigecﬁéﬁggn? IBIQ% \Wﬁeﬂ

def ormati on of installings eeteofitemaiyiet ALC lwoits. cl anps. By appl ying a force

per pendi cgbar to and_towards the axis of the hose, the ﬁl a{?]s,i,ncr ase the
friction B8t ween thelHoduesens RYENHYN, IRtoYdss ap simproyednelin Jiting) I0mm@ ar e
| ocated behi nd ré%‘i@/ew fIE%hﬁﬁB%@'niﬁ%r\fe?ﬁbbﬁl&?c(ﬁosbhqt H9§Se8h9836%tﬁ thef O M5
a mechanical 1oc etween the area of high conpression create y the hose
clanp and the lpresent wendionopevides exeellenthsealimigypeifdembnoebeteeen the
sufficiently thick so that, it is abl'e to resist tearing due to the

el atively i gitBRCANG, NG AEXibIS hage Qe WBHEMASTAHIO R PIASSUIS Fongss nose
is allowed to radiamparédpeiorsart ittig®r essuri zed, the effectiveness of

t he nechani sns responsible for nipple retention force is reduced. The
potential 20or this rAdi akampinet @ prionr @st Sitdiggbys tshoweairy Intaspational

0°ring seal’s 20 BRIGRHER BReA 5/3SERE Maardi e R RERER bistiode o e
hel d by groovesa Hbs& fistivg a5k ALC th_tic@lﬁdsecm@ﬁtmg ilttudewd ﬁowagam@wét
radi al conpression is virtually elimnated. As the hose ages and the rubber

hose begi ns t o Gardainswtwofrestangidancisgumierantigh greayesikabbaceenicgasketsng

Becaube oty a UNEPRTRTR PEHTH Beieidsite Tphtd Beal RNER L RoRrBR ubadl™
the hose i28D.) Wodelimhp\@@idytHe ibple ©¢B| IWBeRELRFUE & aFplRhherRAdEIREr ®

force perpendicular to and towards the axis of the hose is applied to such
surfaces. Thesearntioweards phe axis of thedmse, arathengaskets’ amed surfeees.rthey,

| ocat ed betweerd e th gutih & BOTH Hirai RS el i Big tnd hoke This

is permitted by the width of the grooves which are significantly wider

than the gaskets. Hose clamps located over the gaskets and the
30 interference fit between the hose and nipple are responsible for the force
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5 March 2003 WO 00/ 19137 PCT/ US99/20755 3 are contained in grooves

di nensi oned he gaskets are permtted to def orm when tﬁ}?ﬁh) :
radially conggr:beé@gﬁAs t he hose ages, both the hose's rubber Iayeg:gggﬁ%s

t he gaskets flow away fromthe areas of high conpressi on. Because each
gasket .exposes a |larger surface area 5 to2he hose |1.D., the sealing
pressure obtai ned by applying a force perpendicular to and towards the axis
of the hose is relatively snmall. These features lead to a relatively
shorter seal life. The fitting of the present invention maintains the

position of the QHitR¢absat shéldefdtthdtith epeRBAskeRs. tThR dHgR dPtH Gaglet®! €
by the 0-ring 10 grooves' dinensions. Each side of an O-ring groove is

di mensi oned so t hravidae resistangectommeval ohthesgaskrtsrfrpmi the groavesadedng
bel ow t he edge of [ . t ont.rary, the Manuli reference fitting
utilizes gasket saf%‘g‘%b& g%’ﬁ%gﬁ%es@%ﬁa&b{) ey resist rolling. The present
invention utilizes thelippleGbtentidieforee s dbRIAEFtrOuBh ahdntdtferene fitldf thé

the hose clanps. This is achieved through the use of a hose cage which, in
one enbodi met, sirple to the haserthusdneieasing thegisictioarhe treed the hase IdPaapd i n

friceton force f ot TRBROLED of FoRbehulietes Fedatibn, ol Tootaiddie by hé°
ref erence ftti nGoABBRBIS HeRbiRition Bretiid WosdCosVEOBYHIdhaLbl biakifd. OBl 2

much thicker polyanide liner to resist tearing under the friction'load 0
the ni ppl e on thaphlyirgla fesed perpendicuias e anddctoveands thei axis of ¢heritoser, ahels

e of these hostrruhs IR e fsdlonauR B ¥iadPoLafd MpRAEL LAt s
relatively 10f | exhdhbse harhpoate locaté@® bBRRIESECH BV EBRbILRAMbEE sbiraBidnE @¥ehe
cages which snap onto
hose nipple. This forms a mechanical lock between the area of high
compression created by the hose clamp and the barbed serrations.
Further, the polyamide liner is sufficiently thick so that it is able to resist
tearing due to the relatively high force of the barbed serrations on the
15 liner. If the hose is allowed to radially expand as it is pressurized, the
effectiveness of the mechanisms responsible for nipple retention force is
reduced. The potential for this radial expansion is resisted by two heavy
fabric reinforcing braids. l ‘
The present invention seals by the placement of two O-ring seals
20 between the nipple O.D. and the hose I.D. These O-rings are held by
grooves dimensioned so that deflection of the seals when under radial
compression is virtually eliminated. As the hose ages and the rubber
hose begins to flow away from the areas of high compression (the
sealing areas), the O-ring seals maintain their original shapes and
25 positions. Because only a small portion of the O-ring seals’ surfaces are
exposed to the hose 1.D., a relatively higher sealing pressure is achieved
when a force perpendicular to and towards the axis of the hose is applied
to such surfaces. These features promote a longer sealing life. On the
contrary, the fitting of the Manuli reference seals by the use of two

30 gaskets located between the nipple 0.D. and hose |.D. These gaskets



, , : : : M 2
the nipple at fixed |ocations. The clip contains two channels vm5| cﬁrcpoggt:se

t he hose clanps on the hose cover. The Manuli reference fittj nlg utilizes a
bar whi ch O %t 3hnently connected to the two hose cl anps abd"VSPA%E of f
of the end of the hose. 5 March 2003 WO 001 19137 PCTNS99I 20755 4
Accordingly, the present invention provi8les an inproved fitting that
overcones the above-identified problens associated with prior art fittings.
5 SUWARY OF THE | NVENTI ON The present invention is directed to a clip
fitting for a hose. The fitting includes a hose nipple that defines at

| east one Ci I ClYrBlodiiaPKR:inlobles Bin8RAbNEA LAt 16k GESLEEs &edsamifigh! o

configuration is positione e groove. epth gr ern

relation to thaoafefesmlwheacthegrere radrelyodornpees8edi nds shalhose sged) Bdtht t he
cross sectional center of the Ori n?“ds&‘%l i s posjtioned bel ow the edges of
the groove so tthathqsess rubbgr kyers a gasiets fiayy aveay Tramdhasareas oft ¢ he

groove. A NoSe figh RsthiredBRsh. OBebBisd RBh GasBF ekBIbélea Thde? Gy flce! fiRaNOSe
engages the 0 ring seafl. east one hosé€ clip I's nounted on the hose

ni ppl e. Th& 15 tbotiee didse 1.D.pdaketsanlind prissasntottairiedebpudpplying @ farce of
the hose. At least one clanp is ositio&%d on the hose clip over the OTing
seal . The cl anPerBeRdicuaieta gadfowandsathe axis; plethR dWsadsi nedatively sioali.ng

seal in order hd¥ehlaiGreNehfREOY Filafivaly Gfirt&thdilife NoSe nippl e and the
y obj ec f the pr

hose. It is the prinmar 0 sent 1nvention to provide a clip

20 fitting for a hoskhd fistingldfahve greseaninveptionadaitainshibeveesitionofsthe

ni ppl e and a haos O her objects and dlvar}tﬁ es of the present jnvention
eégbl

shal | becone a_@‘gqulﬁ_dﬂﬁ_ the,ass hase 1eokie RiPpla, P¥theO1iRg
R R S R L
perspective vi aivastievOrdng ccbsgpsectionisocdnmer poinedelcvated delyvithe iedgefesent
| nvention; > tpl/grgcrgo\zrg.o nt eogér}t?%r?iz the Manuli reference fitting utilizes gaskets
that are shaped so that they resist rolling.
The present invention utilizes the friction between the hose 0.D.

15 and the 1.D. of the hose clamps. This is achieved through the use of a
hose cage which, in one embodiment, snaps into a groove on the nipple
.and retains the clamps in two channels. The hose cage mechanically
locks the nipple to transfer' the friction force from the O.D. of the hose
to the nipple. The Manuli reference fitting achieves nipple retention

20 through the utilization of a much thicker polyamide liner to resist tearing
under the friction load of the nipple on the hose liner. It also uses two
heavy reinforcement braids that allow the hose to resist radial expansion
during pressurization. The use of these hose features for nipple retention
results in a hose that is relatively inflexible.

25 Finally, the present invention utilizes hose cages which snap onto
the nipple at fixed locations. The clip contains two channels which
locate the hose clamb,s on the hose cover. The Manuli reference fitting
utilizes a bar which is-permanently connected to the two hose clamps

and locates off of the end of the hose.
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S PCT/US99/20755 , Fig. 2 is an exploded view of the clip fitting for .a

hose shown |Wd:(1 %; . Fig. 3 is a cross-sectional view takepdiisaygsyss he
center of the clip fitting for a hose as showmn in Fig. 1; 5 Fig. 4 1s a
perspective view of a first enbodi nent caae according to the present
inventi.on; Fig. 5 is a perspective view off a second enbodinent clip fitting
according to the present invention; Fig. 6 is a third enbodi nent cage
according to the present 10 invention; Fig. 7 is a fourth enbodi nent cage
according to the present invention; Fig. 8 is a fifth enbodi nent cage

according to the presAgtordingh, ithe; préSeht thvehtioh provides del mpeed fitting
cross-sectional view of the exterior surface of the hose nipple and Oring

seal according tWhatmvesceawsitherakone-itentified moglers assoeiaged vtk grior art
cross-secti onal ¥ of an alternative enbodi nrent hose ni pple and cage
according to the I} ént invention. 20 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT The preferred embodi ments and best node of the present
invention will now be described_in detal I W|th reference bei ng made to the
drawings. THe clip fitting for UM Rind iy Hey g ntlonlsmdlcated

2 oe "1l % and o the TREr Eéefito"ﬁe{eﬁiiﬁmﬁ%@sgﬁéﬁ)%e ?p g, B jg{ osg b
ni ppl e 12 havi ngfumrgg imiled@md Hdse AlppeRHhBdefihesladdsasitore ¢i ragredvbube

"1.8. The nipple en defines an annular first serration 20 and
annul ar second s&pr ;Q'lrlr!i\ﬂ Aseab phangf pogircHlars crass s%ﬂqt@ﬂabncoﬂ'ﬂ'ﬂi"ﬁﬂppl ds end

serration 20 andPontaRREIH e glodve. PhoYRyEer dib g Ghiadsh difiesrhss
PCT/ US99/ 2015 ssectjcralsize of ﬂieeowtg)seblslesueh itioat th crAss seotionaircdriter of,

each of the first and _ second grooqves 24 ?nd 26 has a circul ar
cross-section. |HeaOpfing seakbls Regitianes belowbe pstges pihecoropvesathat lgss

steel. The hose I f I fil ui d
Cheret hr ough. 5 atDbfieffatt 81 e GG EA PaBht Wit fHe afiite, Ahfke ft
annul ar first O- pbmglos\edlorﬂﬂwqmmpﬂe 0ffad Inﬂdb%rface%fmedméﬁgam thenO} ar
second Orlng seal, 30 is positioned Inﬁé?’?‘ second roove 26. As shown in

Fig. 9, each of fiR@ qqat'-stAhIﬂi’%éIﬂ?nBO Hdsﬁa% eshopipesosaginple; (TR ar
Th 10
crosssecti § ftﬂ:‘]s?mujaﬁgdepg 1§ 8RS §|d%n&ﬁ€$%g€é§é Z\i}@ gﬂ§6

adapted to be recel ve e circu Irst and secon ,
respectively. Thleasaonarqjamns peocsi tSo ned oeshemaserxmpemﬂthesﬂmmgasealolTIimg,

f th s int I f d. enbodi t 28
and 30 of 1 he. pr BB TFRAE e s eCkos; ot iR, BREP Rain s Dedng el I

el astaneri c mat epiddrko provide an improved seal between the hose nipple and the hose.

It is the primary object of the present invention to provide a ¢lip
20 fitting for a hose that allows for an improved seal between a hose nipple
and a hose.

Other objects and advantages of the present invention shall
become apparent to those skilled in the art upon a review of the
following detailed description of the preferred embodiments and the

25 accompanying drawings.

B | N AWIN
Fig. 1 is a perspective view showing a clip fitting for a hose
according'to the present invention;
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15 Referring to Figs. 9, 2 and 4, the fitting 10 has a cage 32. The cage

32 includes_an attachnment nenber 34 that defines an opening eni ng
36 is adapt‘%‘aowwl%cei ve the brazed tube 18 of the hose ni pp?‘grqgg%?ﬁg
attachnment nenber 34 is adapted to engage the annul ar shoul der 16 of the
hose ni.pple 12. The cage 32 includes a f9rst,hose clip 20 38 and a second
hose clip 40 opposed to the first hose clip. Each of the first and second
hose clips 38 and 40 includes a first clanmp receiving portion 42 and a
second clanp receiving portion 44. Each of the first and second hose clips
38 and 40 al so incl S (AN = Qpt SEFRRH ihose
contact surface 48. | '%%F?f%*elggéggﬁgﬁbﬁhﬁiﬂﬁ ﬁméggggq}éei S na elhof
steel. Referrimygt®d; Figs. 1 and 2, the fitting 10 includes a first clanp 50

and a second clanmp %2. The first cl 50 is received by the first clanp
recei ving portions %gértqﬁgrqqsrgqctml VeV tRKeH, OthﬁgeSS“Hﬂd’fib? clRe
second cl anp 52u44isn'l i v I ¢l anp receiving portions 44 30 of
the first and iggﬁﬂﬁﬁgsﬁ% P%§h§8 iﬁgp%. ‘Each of the first and 5 March
2003 ' 1' V(B0O0/ 19137 Ry T4 ilSaPez§pédiive sievontl aHiostenibadineh® cagd as2ordiagudes
a | ocki ng nechani Em 54. In . a preferred enbodiment, the first and second

cl anps 50 and 39 tHPLPTRERAL BIVESHIOY  Referring to Fig. 3, the intended use
of the present inveryo8 k% Weive N8w b ki ' hOcBOH tion
with a hose 60, Duemigos 153 Befypfet Dol yan de5|%Sﬁgh%@é’?‘%‘f'ﬂs‘t‘“f’ﬁ@?‘éﬁﬁé an

i nsi de surface ag2prdingoot thedpresent #nvergibrand a term nal end 66. The hose 60
is positioned on the. hose:nipple 12 qf the fitting 10. . The term nal end 66
engages the annul ar eFéQnoEied%ré)l%‘.'rdTﬁ@Qq(ﬁém@ts?ﬁqea%@cﬁéd'ﬂﬂ tethgo Presant
engages thg 105,@%@[{,16@ surface 68 of the hose nipple 12 to create an
interference fit. The inside surface 62 is engaged by the first and second
serrations 20 and 2Figo /hid @ forthosmbedimentcageragayidingnoothe: peeserte

ni pple 12. Theii nside surface fit engages the first and second Oring seals
28 and 30. The_?%%’?t&%n'surface 62 defines a holl ow space to provide far the
flowof 15 fluid thimgglg tigeahgah efmuimeRe dddd ide@otdingSts | the! pr&ddritng to
Fig. 3, the first and second hose clips 38 and 40 of the cage 32 are

posi tioned on tieentien;i de surface 64 of the hose 60. The first and second

h tagt f 46 .and 48 th 1side, 64.. As [
Fro, 5. 1RE firsi andosaions BUsTRISbcrssaeptipeh bl BTG otiarerauitas |
. 3 the first D 8 . . .
Coal s 28 and 30 PR e O e A B s R o e

first and second cl drig. rt@elsvianglepailad wgrosgseatidnald vieweoft ap aitextatived
second cl anps 50 and. 52 are tighten and | ocked he, cl anps_f.orce. .t he
Frret and sbcormApRmEass hIE ARA Gt adcciting 16 TngirnetentBVaitrye
surface 64 of the hose 60. The clanping forces are transferred through the

hose 60 to the inside surface 62. This results in the snug engagenent of
t he insi d@Osurf acel ERLRESCRY 0  RBE ! 3t he

1t Wig ald / -:: XY D 2% ;
and socond ci amps. 50 oereigred SaaffhRahy D FBgR s thEPrheinrintaibhCS] o,
al ong the exterywir now 56 edeschibléar o détal Wih00éfe9dRce HeiNGORade7ad thet8 of

the hose nipple 12 adjacent to the first and second Oring seals 28 and 30.
These regi ons d¢irawigascdmgraipshigingctarschaseohthepriesenbinvensionds indicated f | ow

nechant cal T ocidBnaspfy ih ke SPAMIRES BIIn8 BFerRhBBRumBeFHRRS  hat O he
fitting 1@5of the prmmtingwws.qmmm,dm fitihgal0 bt paRsbenE Blvengioneen
the inside surface 62 of the hose 60 and the exterior surface 68 of the

hose ni ppl e 12 inglugdesmihese pipple i drhaving pidpple end 14, an annular shoulder 16
and a brazed tube 18. The nipple end 14 defines an annular first

4
[3)

serration 20 and an annular second serration 22 spaced from the first
serration. The nipple end 14 further defines an annular first groove 24
30 ' adjacent to the first serration 20 and an annular second groove 26



As shown in Fig. 9, the inproved seal of the present invention iSSM%rgré2t083
the geonetri e first and second grooves 24 and 26 (the ' ,
groove 24 |s‘%’§r9§&/ﬂhpn Fig. 9), the first and second O-ring Seg%@n%gglgthgs 30
(the first 0-ring seal 28 is shown in Fig. 9)) the first and second
serrati.ons 20 and 22 (the first serration620 is shown in Fig. 9) and the
exterior surface 68 of the hose nipple 12. As shown in Fig. 9, the exterior
surface 68 defines a protection dianmeter 70 and a support 15 dianeter 72
adj acent to, for exanple, the first groove 24. The protection dianeter 70

is closer to thea@jadeAttd MBe setondwmeatiorfR2Mengrsholis iﬁ‘)Fig! BOeatHI dffife 68
defines a serration dianeter 74 adjacent to, for exanple, the first

serration 20. Thérstiarst secenchgreeves 24, and26hassl eirculer cness-sectdn.i Ag aseat

di anmeter 76 at the.center-point 78 of the Oring,20 segl 28. Q i n

Bl oo the firsbreseipHgpau ey P netMeplnda Sohene ot eeh Jh8cAeth

and support di angippié 120isasliol theRbyasIURkINg R thBefIdwrdMbuidamlerstinfdBgie!

76. Further, the protection dianeter 70 is larger than the support diameter
rrﬁtGef(ﬂ

72. \Men thé prot ect i Bafesriagdafpest1-3nd Wwinpol Qincludesar apaplpsdirshan

orcove 24 on tnebrigeed 79 ool B ML hpssrte A8 AR Enhl R sefobh B
hose nipple 12. dRgseat BO id?@%hi&fediﬁﬁtf@rﬁv&\d%doﬁre%.h AdstiowRan Fig. 9,
cross-sectional center 78 of the O-ri n&.seal 28 i s bel ow the protectron and

support di amet er 8aGtp of e fipstand seernhbréngseals2®epd 3@hes e cisnian ¢rose- C

PCT/ LS99/ 20755 0XFean e SHEE W, soolf - Hng Sep e S0l ™0 ‘s czad apd a1

from the prigect agaptadtcbepetdivdl Bty sird@anfifst/#hd $8tend Ged®AsE 24t diRd
force required to laterally displace the first Oring seal 28 fromthe

first groove 24 4RdTeSRACGHVEHS (TS BHARBEMEN! @BES 1P FeSiECE Mmpvergentzisygh as

i nadvertently 5 g a t; r 4. ' i | i B

only a small porﬁ'@'ﬁﬁ'o&Fmgeggimrss'Bet&-%r%\gb%segél'n%pkésfe}édfgo%@go?gﬂé'ﬁ@ tﬁ%ﬁ@ri or
surface 62 of thﬁnﬁmlﬁmfs ahii 30 ofcthiet present diveradn Benpiet berovimentiofal t he
hose 60 ages, the hose 60 takes - a severe conpression set at the |ocalized

areas of high cofpr@sesybleigasigraedpimatgriale first and second grooves 24
and 26. Thigg decr easeﬁﬁé}g\onp% Blgs! A" Cfaﬁ{i 4,h§1ehﬁﬁﬁ\gggb%é§]§ cocxgrﬁ' 24 S@ﬁ h

28. Because only a sma tion-of the 0-ri'ng sea i's1n contact

the hose 60, thecsgel3igchsdes drsattaehment nienaber 3hithasdefihesae apehirgpdbi ng
all ows a higher gealing pressure when the force on the Oring seal 28 from

the hose is 15 débPeRRENNg SR dsiadapipd ¢ Tpagvarierazadiwbentp &l the hegmt | y
contour the Ofgﬂqﬂatﬂéﬁ'z.zﬁne %&%Eﬁﬁeﬁt}?ﬁe@ﬁ@ﬁSﬁ% aB?ﬁzeeQ{aﬁ g@?éﬁﬁ\%mmaﬂ ow

or nove away fr e conpressi on. ecreases conpr essi on
set on the O rshguiieall 628 thei modeamippleohly Thescegd 3D indludes affirstisose clipng

et oen: 07T b oSk et 35Bosaads e Tradheechin adhor e
om0 ne "o N8 SAEBRUS o LA 98 8y 40 FliaBeh aoRae s oA
portion 42 and a second clamp receiving portion 44. Each of the first
and second hose clips 38 and 40 also includes a first hose contact
surface 46 and a second hose contact surface 48. In a preferred
25 embodiment, the cage 32 is made of steel.

Referring to Figs. 1 and 2, the fitting 10 includes a first clamp 50
and a second clamp 52. The first clamp 50 is received by the first clamp
recelving portions 42 of the first and second hose clips 38 and 40. The
second clamp 52 is received by the second clamp receiving portions 44

30 of the first and second hose clips 38 and 40. Each of the first and
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the fitting 110 i ncludes a cage 132 having an attachnment nenber 134 that

defines an eni 136. The cage 132 includes a first hose cl| and

a second h °Wﬂﬁg7l4o opposed to the first hose clip 138. F#¢@Pégﬁg%%econd
cl anps 150 and' 152 are positioned between the first and second hose clips

138 and 140. Each of the first and secondl cl anps 150 and 152 includes a

| ocki ng mechani sm 154. The first and second cl anps 150 and 152 are fixedly

attached to the first and second hose clips 138 30 and 140 by spot wel ds
156. 5 March 2003 WO 001 19137 PCTN599/ 20755 10 A third enbodi nent cage

232 is shown i %eEbEg Hose! &ahﬁfﬁ%?ﬁ'&ﬁﬁ‘ﬁéludé?% fojk rgzﬁ%chaﬁisw %.8h a

attachnment nenber 234 that openi ng hi's enbo I ment the
attachnment nenipeefersed embadimbet,sﬂmaﬁﬁsbfand seeqnd cnlambe Bhane & 22are made
circunferential ,extent less 5 that 360 to provide a gap between

ci rcunf erent i alof&t88)234A and 234B. This allows the attachnent menber 234

to be slipped | ater dnirdifho g, B! 3€hicnaRd &d be the drséntiniBhtibAn

perpendi cul ar to the cente I'T ne so that t Itting can elnstar‘led in
the field 8t hshovme Theefitting 80ds aserddn cohfurotanedithdboté 60, auchhas al ui d
menber to which 1 I s attached. The third odi nent, cage 232 cl udes
first and secorﬂ?"iﬁb@ep‘éllyﬁﬂgd?éﬂ‘eéineoéﬁ'oﬂﬁfb@tc qsapf‘y'"éged 4face kL aBBye

with respect tg;dgg@e ddr ceeﬁh%@@ém@ﬁ@ e%ggseﬂgg}g{asé% osﬁorggd gHrth

enbodi nent cag ovvn in I ncl u s t achnment
menber 334 thatthddioseea;mﬂe dﬂeof ttge fisieng Tide Iﬁeatetrau‘ramm @66 rdngagas4ahbas a

sem -circul ar shape as d | abpve. in relation to the i rd enmbodi nent
cage 232. Furti?ému(?il Hﬁg%hwm surface 8 of g]ﬁ’alﬁ)%sq hgtquﬂﬁaé fed to

receive a@oanngé,@é?aheu}fgsé 6 ofthe HRLE i Piésﬂ% 1gcrdhfe b fRBRe8 (HE !

cage 332 inclu Irst and second hose c escrlbed
above in rel at ide insiddqvsutfaceéiGxis engm)@bdrbmttheafgst aﬂdasewndeerratndhsﬂm A

bt t achone . mendnd 45 5ofeld tie RPSEBOLR nihen RisiIas onE hase iR ZnTRRe:
434 has a seni -iﬁs.afét&@faééﬂanee.?%g@&%lmfi aﬁ@%‘é@oha ofﬂ 541578 bAG 30 T d,

enbodi nent cage 232. Further attachnment 25 nenber 4 has a shape that
is adapted to Beinsidesudfanal62 defioes ddholtosv apace darprowidei fpr the fidwe dfi ft h

descr i bed 1By d tPEpdeH 56 ngserd BRASTSHEDE Tint “cabe 32 ac shown | n
o't ek Ve and engagert 1 Cring 16 FAECS, Mo e hgtsedar o b hgt 3 20 °°
00/ 19137 11 PCuofubexayr/88 are posmoned on the outside surface 64 of the hose 60.
The first and second hose contact surfaces 46 and 48 engage the
outside surface 64. As shown in Fig. 3, the first and second clamp
20 receiving portions 42 and 44 are positioned directly over and in alignment
with the first and second O-ring seals 28 and 30. The first and second
clamps 50 and 52 are received by the first and second clamp receiving
portions 42 and 44. When the first and second clamps 50 and 52 are
tightened and locked, the clamps force the first and second hose contact
25 surfaces 46 and 48 against the outside surface 64 of the hose 60. The
clamping forces are transferred through the hose 60 to the inside surface
62. This results in the snug engagement of the inside surface 62 of the
hose 60 with an exterior surface 68 of the hose nipple 12 and the first
and second O-ring sealé 28 and 30. The first and second clamps 50 and

30 52 create localized regions of high compression along the exterlor surface
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An al ternative enbodi nent hose nipple and cage is shown in Fig, M) I'n t%‘ll S
enbodi nment ni ppl e 510 has a connecting end 512 with

WiEed32E P09/ As

cage groove e cage 532 includes an attachnment nenber 5 ing an
opening 536 that is sized and adapted to receive 5 the nipple connecting
end 512 with the attachment menber 534 beBng received within the cage
groove 516. An exanple of a cage that can be used In this enbodinent is
shown in Fig. 6. The primary advantage of this enbodinment is that, in
addition to being able to be slipped laterally into the annul ar cage groove

516, the size of g8l thBSIsRhipgle 1D adRiceas EP IS fitst diidzseodridOtiveg asaly! 28
cage groove 516 and not in size with the tube 18 or the connecting end 512.

As a result, a sangl30.cddessIrgicns bé highegomprassiopptassentie mptariahvef the y
of sizes of conngcti ends 512. The above detail ed description of th

ot esent i nvent i ofiore 88 Biw 3t meve BubiFm erref Bod $3EppBiHe dambiEa en
to those skill edahd 8290 Fokm!MBEhBNIERI WtksCAHIREESt B eheRMrhpsatik ¢3S §édh be
made wit hout departing fromthe scope of the’'invention. Accordingly, 'the

whose of thebforéyoicthghatsbei ftting 1@ obthe present usdentioanpiavides fariane

and not a limtative, sense,,. the sc . Of; i nvepti on, bein i
solely by the ap%ﬂ@ggdcféﬁﬁgw%n ﬂ?,{ﬁ%lﬁ%@%@e;gbdA}%:ho%?dﬁé cﬁq\%gthe
fitting for a hoggtere Burfsien68 of thesikost fipte havaddoriprEd abi pHorsiittinges
defining at |east one generally circunferential groove) said exterior

su_rl(‘jace def i ni ng a fi Astshvirda &ig.i Smthe mrmoyeddjest ehthe presrntdryentonds t o
Said groove on + AU dustehies, bFYEP SRyrutq SSeBOR oo P4 BN R M °
said first fanetipst (eols IRIVSHoWRAR Mgl J),3Pedirdt SnaBicdnd Oty seald Zwal

having a generally circular cross section positioned in said groove, said
O ring seal defiahd@Qithefirsh@-segiseal 28ds shosin in Eige S, e firstrand second

Phan s d o i ngceBAiORF 20880 24, 1R deRBtAR 20 iF FRORIR I Fidh ) e e g
to said hose ni ppkesricin§udice €85lof ahe BOSETMIMSIS 120NAE Sowai th FREEOCkh® in

alignment with said Oring seal. 2. The clip fitting of claim1, wherein
said groove is skxtafiaroswita¢efi8 |dafines anproseetion gliagwter 30 sng acsypport

herern. 3. . Th . O=PI \ o : .
LSl entt oraBhe Bldrfeter 77 dlalentio? 18h dankBiey SRR dlaBY8 24T AR fichBEAHISS
claim1, whereindimhetdiod® is|dipsarstortiatedd 04 tharathachppott diambeter haVheg

an opening that is adapted to receive said hose nipple. 5. The clip fitting
of claim4, wheréxterifi surface 68 plafinesna) spieatiom diamerelr 74agdiagepbte, ok d

Glip f1tting scoskambger AR ftrdded 260 YRl FLERTT o R Blambte, T
circunferential eefinas dreOsrindiaoaBidamatep76vatithecgatergmini 78i ofgthealering
at t achnment 20 seal 28.
As shown in Fig. 9, the first O-ring groove 24 is dimensioned so
that the protection and support diameters 70 and 72 are larger than the
O-ring seal diameter 76. Further, the protection diameter 70 Is larger
than the support diameter 72. When the protection and support
25 diameters 70 and 72 are larger than the O-ring seal diameter 76, the
resultant forces from the first O-ring groove 24 on the first O-ring seal 28
are toward the center line C of the hose nipple 12. Thus, the depth of
the groove 24 is such that the cross-sectional center 78 of the O-ring
seal 28 is below the protection and support diameters 70 and 72 and,
30 therefore, closer to the centerline C of the hose nipple 12. As a result
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menber t.o be noved laterally into said annul ar cage groove. 7. The clip

fittiing of claiml, wherein said hose clip includes at |east_one cla

recei ving pEPOMH378. A conmbination comprising: 5 March 20BSTY89%20y55,
hose having an i nner surface) an outer surface and an end; (b) (b) a nipple
having .(i) a first nipple end portion siged to be snugly received wthin
said hose in engagenent with said inner surface, said first nipple end
portion having an outwardly facing annular first groove, said first nipple
end portion having a first dianmeter i medi ately adjacent to and extendi ng

to said ISt 4680¥adbhainaf ANthdARRbCLed B UhabALY AHIARBH 1o 38

extendi ng to sai I rst groove on the opposite si 0 I'rst groove
from said firstprdteotireand saipgori diemetessr@Ocand §i2ng Thiz gereasesntrwafatceecond

di aneter; (ii) as,eggnd ortjon exten in%fromsaidfirst ni ppl e end
portion axial | yegu\¥ rta|'§tef¢'b'n¢'§ala&e 8dIrstQring sealdd frorp the TiFEhETRgVEN
outwardly faci THRRVES | : | {1 ' el f1rst
groove in seal %agﬁgggelﬁ{éﬁé ﬁn‘q{ éﬁas%?é(;oﬁtt).éée@Hﬁ‘gféesaﬂ;@aggﬂgﬂ‘gh?gﬁagq(\fage
engaged tobsai dlisplaced ftam therdraoeei 24.an axi al position overlying said

O ring seal and havipg,an, attachnmen nber engaged in sai d second groove.
9. The combi nation aggétr W"i}l et@@'ﬁ&fﬁ’@n@, OﬂiYe?é LRPHign ofthg st O-18gsi zed

to prevent |atefgal zwvseaﬁaﬁélﬁmt@%e iﬁ’térid?gslﬁ?é‘é? '8%bFitRe Hiile g@.eaTlaiespltsh

conmbi nation according to c wherein said tfirst groove has
| ess than the ariticalfecsealingl patfanmearece. oAs she tho€e Glhages; ahe hase BGtakms t han

one-hal f of said cross sectional dianeter. 1 The conbj nation according to
Oai M8, wher ol SCYPEP SOTRIRNEAD SRIBLITG lER)ized srecs of Bl samyveasien

Cend . e . | . oI .
ort achment Crani SE8ried the ¥ ahi SRl dBobbS 2alind 280ETE dBchdddy o €,
fitting for a hadm! forogof shexdposa driteethei Qairey saalcd8i Bpdausm enlfig statind to

R
ci rcunf er ent i alagh q\arfyi fildard ThIESmall 8FR! BF sl b RlsVa ARG NYalihg Sai d

gr oove,
pressure when the force on the O-ring seal 28 from the hose is

1% decreased. Because the O-ring groove 24 is shaped to tightly contour
the O-ring seal 28, there is no area for the O-ring seal 28 to flow or move
away from the compression. This decreases the effect of compression
set on the O-ring seal 28. S:imilarly only a small portion of the O-ring seal
30 is exposed to the interior surface 62 of the hose 62.

20 A second embodiment fitting 110 is shown in Fig. 5. The fitting
110 is used in conjunction with a hose nipple 12 including first and
second O-ring seals 28 and 30 as described above. In this embodiment,
the fitting 110 includes a cage 132 having an attachment member 134
that defines an opening 136. The cage 132 includes a first hose clip 138

25 and a second hose clip 140 opposed to the first hose clip 138. First and
second clamps 150 and 152 are positioned between the first and second
hose clips 138 and 140. Each of the first and second clamps 150 and
152 includes a locking mechanism 154. The first and second clamps
150 and 152 are fixediy attached to the first and second hose clips 138

30 and 140 by spot welds 156.
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5 March 2003 14 (iv) a second dianeter imediately adjacent to salaé grooove

on the opposgj i of said groove fromsaid first dianeter, i LSt -
di anet er bei%ké)&f@rlgﬁr than said second dianmeter; and (v) an o%'?’a’wg%&w%

ext endi ng serration between said groove and said first end, said first

di anet er bei ng positioned between said gt@ove and said serration; an Oring
seal having a generally circular cross section positioned in said groove,
said Oring seal defining an Oring seal diameter at a cross sectional
center point of said Oring seal, said first and second di aneters bei ng
l'arger than said O rignghiaaknfhcti®edt  cafg DIP Q8VERHRNNh SEigedsr eliatthig to
said Oring seal to prevent lateral novenent of said Oring seal in said
groove; at | easembosimesd, the gapes232 dnelddasjaac ettachoerdi mentas 234 that
said hose clip heing nmounted aon ttachnment nenber, sajd attachnmen

renber _havi ng. aASIBER AyORHIPBERE by TNl FRLOATRORG. e AlsBrBmeRt dMambeE ast

one clanp posit bagaed iAthe AHapRosea %bhﬁ-diﬁ&l@héﬁﬂg%‘bir%ﬁﬁe&@itiﬁl@x"térﬁ‘tgle§§a|-
13. The clip fitti ng of claim 12, wherein said hose nipple includes a cage

groove, sail cathatgB6dretm@rovidedapgan besweeoetitcurpdrantiat aodsed34 Acamdr .
14. Th lip fitty i lLaim 13, wh i jd attach nb
16 T €110, e RS SR Sap R BB

than 360 to progyae theddPaRRS Tubki 18 %i%é.J At baalteBibn"BERRINICUIBE tPYRE |
|aterally into said cage groove. 15. The clip fitting of claim 12, wherein

said hose clip icaotarioe Citsa that thentittingoan bedestdlleg ipothei ieldavvithaut itbast
h t act f . A Af L Ar. AS Af . A3, fl.A AL AYL. A A A"

"6l =chxeni d 7] bepdapcdrcantedt techREafaubs 1 fom thé fild midinbes R ca

] ca] ca] cal}jga] cilis akferdretia) el avid enfbalinmend 6dgé RB2linclddBsTirBt and second

##! $ysni d_Yi d_ZU] ca] c”a] ca] ca] ca] cal] cal] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca]

ca] c”a] ca] ca] cabipsajctiasZd&and uhkgtaatially andescribed above with respect to

i gﬁk:m‘[gﬁ&g‘f‘(zuﬂ ééé giﬁ%ﬁ?ﬁ%@ﬁ{%é@}%@ifggﬁ&ﬂgl% c4d] cal] ca] ca] cal] ca] ca]

ca] cal] ca] cay] ca] ca] gt @ﬂitﬁ@diﬁﬁirﬁ%]agé]m f$; shown in Fig. 7. The cage 332
<<B=I| =Y>\ >~???ABBB( Cg CCCDDEPEEEOFF< %t ojd Yid ZULﬂ cU] ca] cal| ca] ca] ca

] ca] ca] ca] ca] cajralydes en)aeuNen) mgrekgrcd34 Apetfetinenen anerdneg 33&afbay ca
LR R e ppmber 334 has, g semi-circular shane as deseribed above

] ca] ca] caUl ca in relation to the third embodiment cage 232, Further, the attachment
Ul c™a] ca] ca] ca] ca] cal cal ca] ca] ca}aca] ca&ﬁc;]a] caUcaJca![[[*2__T "ada
b8bbbGec Tc W dddMEYRPEERBSH hassaishaperthal s-3canted tedpeaive At anedips sheH|des) ca)

ot L L BTSRRI SplsTAGELS S eR
wgzodY: ! F%@L 0%& apd-sebdpdlitdselCifid 338%ad 340 bs deseAb@dBaboyein kblafiop@@Bghe) - ! !
LT 10%8B &b ! (%i?st embodiment cage 32 as shown in Fig. 4.

A fifth embodiment cage 432 is shown in Fig. 8. The cage 432
includes an attachment member 434 that defines an opening 436. The
attachment member 434 has a semi-circular shape as described above

- in relation to the third embodiment cage 232. Further, the attachment

25 member 434 has a shape that is adapted to receive an annular shoulder
16 as shown in Fig. 1. The fifth embodiment cage 432 includes first and
second hose clips 438 and 440 as described above in relation to the first
embodiment cage 32 as shown in Fig. 4. The cage 432 further includes

a shoulder clip 442 that is adapted to receive and engage the annular

30 shoulder 16.
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| yOF! 10%BsB& () - F! 1098&' ()-0Y%S109B& ()-Y 10 106| =dBK
10! 109%BB& () - 109B& () - YnLOYBE () - F109@&1() - Y! 1098B& () - f F109B& () - cdEK: 10!
F'1098&' ()-Z1098B& ()- @OYB& () - F10%B&' () - Y1098B& ()-L3" 109B& () - b5dEK:
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P

"FL09B& ()-e_= 10! 60S$10%& ()-:!S$10%& ()-: ¥B510% ()- 10B 10B
Vi0o& (- 3v+ Lov () - OHtnaiveg e BoRmitses ripels sog cpeeieshgwen yfie.
3mo%d m{ & () - SI@LOUEtHi embodiment, the hose nipple 510 has a connecting end 512
with an annular cage groove 516. The cage 532 includes an attachment
member 534 having an opening 536 that is sized and adapted to receive
5 the nipple connecting end 512 with the attachment member 534 being ‘
received within the cage groove 5616. An example of a cage that can be
used in this embodiment is shown in Fig. 6. The primary advantage of
this embodiment is that, in addition to being able to be slipped laterally
into the annular cage groove 516, the size of the opening 536
10 corresponds in size with the annular cage groove 516 and not in size
with the tube 18 or the connecting end 512. As a result, a single cage
532 can be used with nipples having a. variety of sizes of connecting
ends 512,
The above detailed description of the present invention is given for
15 explanatory purposes. It will be apparent to those skilled in the art that
numerous changes and modifications can be made without departing
from the scope of the invention. Accordingly, the whole of the foregoing
description is to be construéd in an illustrative and not a limitative sense,
the scope of the invention being defined solely by the appended claims.
20
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an O-ring seal having a generally circular cross section positioned in said
groove, said O-ring seal defining an O-ring seal diameter at a cross sectional center-
point of said O-ring seal, said first and second diameters being larger than said O-ring
seal diameter;

at least one hose clip positioned adjacent to said hose nipple; and

at least one clamp positioned on said hose clip in alignment with said O-ring
seal.

2. The clip fitting of claim 1, wherein said groove is sized to prevent lateral
movement of said O-ring seal therein.

3. The clip fitting of claim 1, wherein said hose nipple includes at least one
serration adjacent to said groove.

4, The clip fitting of claim 1, wherein said hose clip is mounted on an attachment
member having an opening that is adapted to receive said hose nipple.

5. The clip fitting of claim 4, wherein said hose nipple includes an annular cage
groove, said annular cage groove being adapted to receive said attachment member.

6. The clip fitting according to claim 5, wherein said attachment member has a
circumferential extent less than 360° to provide a gap permitting said attachment

member to be moved laterally into said annular cage groove.

7. The clip fitting of claim 1, wherein said hose clip includes at least one clamp
receiving portion.

8. A combination comprising:
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S#109 h[ h& ()- 9% 10% h& () - 3BB( CyCCCADIBM 10! I | +#F10% h h& ()-"F10%
h& ()-y F"10% h& ()-F10% h& ()-, F10% h& (18- 310% h& ()- ADDDEPEEEJEM 10!!!
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ef it 10985& () - (i) a first nipple end portion sized to be snugly received within said hose in
engagement with said inner surface, said first nipple end portion having an
outwardly facing annular first groove, said first nipple end portion having a first
diameter immediately adjacent to and extending to said first groove and a
second diameter immediately adjacent to and extending to said first groove on
the opposite side of said first groove from said first diameter, said first diameter
being larger than said second diameter;

(i) a second portion extending from said first nipple end portion axially
outwardly from said hose, said second portion having an outwardly facing
second groove;

(c) an O-ring seal positioned in said first groove in sealing engagement with
said hose inner surface; and

(d) a cage engaged to said hose outer surface in an axial position overlying
said O-ring seal and having an attachment member engaged in said second groove.

9. The combination according to claim 8, wherein said first groove is sized to
prevent lateral movement of said O-ring seal therein.

10.  The combination according to claim 8, wherein said first groove has a depth
less than the cross sectional diameter of said O-ring seal but greater than one-half of
said cross sectional diameter.

11. The combination according to claim 8, wherein said attachment member
engaged in said second groove extends circumferentially less than 360° to provide a
gap permitting said attachment member to be moved laterally into said second groove.

12. A clip fitting for a hose, comprising:
a hose nipple extending from a first end to a second end and having
(i) an exterior surface adjacent to said first end adapted to be received
in said hose;
(ii) at least one generally circumferential groove;
(iii) a first diameter immediately adjacent to said groove;
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being mounted on an attachment member, said attachment member having an
opening adapted to receive said hose nipple; and

at least one clamp positioned on said hose clip in alignment with said O-ring
seal.

13. The clip fitting of claim 12, wherein said hose nipple includes a cage groove,
said cage groove being adapted to receive said attachment member.

14. The clip fitting according to claim 13, wherein said attachment member is
positioned in said cage groove and has a circumferential extent less than 360° to
provide a gap permitting said attachment member to be moved laterally into said cage
groove.

15. The clip fitting of claim 12, wherein said hose clip includes at least one clamp
receiving portion and at least one hose contact surface.



