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.Backe-round of the Invention Field of the Invention 5 This |nveng gn

rel ates WAy to flexible hose couplings. Mre parti cREEP$OZ07¢4
relates to a novel and inproved quick connect hose coupling.
Specifically, it relates to an inproved hi gh- pressure push-to-connect
and t hreaded di sconnect fl exible hose coupling. Description of the Prior
Art 10 Quick connect couplings are known. In such couplings a body
assenbly or fixture portion may be pre-assenbl ed on associ ated fi xtures,
machi nery or equi pnment. The hose connection portion, including a hose
stem portion and a ferrule, are attached to an open end of the hose to be

connected to the fixture, ”@\;\?THERGCQINQEC¢Q‘E@I9?EFNG The hose stem portion
has a hose insert portion, Ich 1s 1nserted into the open end of the

hose. The ferrule is then conpressed about the 15 hose end

-contai ning-the insert causi S be permanently affixed.

Merely pressing the hose co nﬁa& RO emfﬂ to the body assenbly or

fixture portion subsequently coﬁ@ldeife‘& Ibtmtiomose connection. Such quick

connect cgqupl.i ngs ar artlc | ar| si rabl t he .hase nust be
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t hreadi ng. Furt since the body asse or fixture portion 20 may be

t hr eadeRIESSHE HUHT- QOB é“%ﬁ*‘éeaﬁﬁds@%wcb%“é‘ﬂbdﬁ hess coprlings easy to insure
that the body assenbly or fixture portion receives proper torque.
Further, the time of assenbly and in turn the assenbly costs are

reduced. The disconnection of asarktionefibePrieraipl i ngs includes the body
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unscr ewi n BsEnD y o or fiXtar
or fi xtm#yebd prcVﬁsse@Jfbiédﬁen hgpeiaies faturesc hedhmaihebrrmntpnmned'rhhmemdmdnqmonm| on
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remains with the hose connectl on portion. In either | nstance, while

connectHogien whish isgnsccted s1p gleopen srdios therhgete sEhe Temale i BERFRTBRIESEHADORNF r es
a S{sOWgfosdl L oRBeHi H@ltﬂrlﬁ&ﬁs&u&ﬁ’o P P88 to be permanently affixed. Merely pressing -

the hose conncction portion into the body assembly or fixture portion subsequently completes the

hose connection. Such quick connect couplings are particularly desirable when the hose must be

connected in a location which is not readily accessible since it eliminates the need for starting the

threads and the danger of cross threading. Further, since the body assembly or fixture portion

20 may be threaded into place as a pre-assembly operation, it is easy lo insure that the body

assembly or fixture portion receives proper torque. Further, the time of assembly and in tum the
assembly costs are reduced.

The disconnection of quick connect couplings includes the body assembly or fixture portion

having a threaded portion that allows the unscrewing of the body assembly or fixture portion

25  from the machine or fixture to which the hose is attached. The mentioned threaded portion being

between separable portions of the body assembly. Upon unthreading the threaded portion, one

part of the body assembly remains with the machine or fixture. The other part separates from the

first part and remains with the hose cpnnection portion. In either instance, while connection is a

quick single stroke process, the disconnection requires a slower unthreading process to provide

30 the opportunity to discover that the fitting is under internal pressure before being completely



30 the opportunity to discover that the fitting is under i“tﬁﬁ%ﬁﬁzms
pressure before being conpletely I 0 9 SEP 2005 WD 02/ 073077

PCT/ USO2MY 02di73atizsconnect ed. Reconnection is effected, freoridkesopalnt
forward, by the inverse of the disconnection process. Quick connect
couplings provide neans to seal between the hose stem portion and the
body assenbly or fixture portion and to provide a nechani cal | ocking of
the hose stemportion in the 5 body assenbly or fixture portion. To

achi eve maxi mum benefit from a qui ck connect coupling,, such coupling
must al |l ow substantial tolerance in axial and lateral msalignnment of the
hose sten portion in relation to the body assenbly portion when the
process;.of ecty IS, first n Sych to anc acili.tates

bt foot oafATT R BleBudr 16 Ll o T ebt IOANE PAhE GTHE of the
avai | abdisodnectimgpriohessconnecti on process. Still, the hose stem portion
nmust seat seﬁur&%% %POH 10 conpl eti on of connection, and should result in
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excessive wear of the interior of the coupling and premature failure,

-par 5 clicdy pspembin trdixdrg ppiign. diocashisysmarxiatuat bingfiblrom s quickcesmnesttcoupling,
coupl i I - el .\ of
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For gi vi uplings,tend to.- |lack-. stability.. Accordingly, .there is.a
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connection, .and_highly stable to enhance durabjlity. 20 Summary of the

| nV@nt icBmPIFHen BF é%ﬁthnne'é?aﬁfmfi Frault Hy2 §iR0I5IANd (durablecnneRtiog; o sEPIRY dui ck

CONNECinAERRIS WHIBE Wnkéendfle hbBPHAY IR 4l hE SoHPIRENBI RHiGH leads (0

characteristics including forgiveness in axial andlateral = m salignment

of t he ekessaveswesn gohe indenaared theheouplbing andsprembluye ffdntei particuaiingl deraseldty on

and’a em&ntsqeﬁgrg%f&ra, &JIQ\b ehided: QJupﬁﬁﬁblila{vietrXerely represented a (rade-off between
- being forgiving of such misalignment and being stable and durable, Couplings; with high levels
15 of stability tend to be less forgiving of such misalignment. Forgiving couplings tend to-lack-
stability. l
Accordingly, there is a continuing need for a hose coupling that achieves both characteristics
of being forgiving of axial and lateral misalignment, at the beginning of connection, and highly
stable to enhance durability.

- 20 Summary of the Invention

The present invention has as an object the provision of a quick connect hose coupling with an
improvement in the combination of characteristics including forgiveness in axial and lateral
misalignment of the hose stem portion and the body assembly portion during connection and a
high degree of stability of stability.

25 The present invention is an improved quick connect hose coﬁpling for connecting a hose to a
fixture of the type having a hose stem portion including a hose insert portion, having a fixture
portion including a fixture connection portion, and having a joinder portion. The joinder pertion
includes a male connection portion and a female connection portion. Each of the male
connection portion and the female connection portion are adapted to join in a sealing and locking

30  manner upon being pushed together. The coupling further includes threads and wrench mating



25 The present invention is an inproved quick connect hose coq]glg' Pgm@;ﬁr
connecting a hose to a fixture of the type having a hose stem pcg ti

i ncl udi nycaodose7i nsert portion, having a fixture porti oRCTRSIUIING a

fi xture connection portion, and having a joinder portion. The joinder
portion includes a nmale connection portion and a femal e connection
portion. Each of the male connection portion and the fermal e connection
portion are adapted to join in a sealing and | ocking 30 manner upon bei ng
pushed together. The coupling further includes threads and wench mating
2 0 9 SEP 2005 WD 02/073077 PCT/ US02/ 07044 flats adapted to di sconnect
the hose fromthe fixture. It is inproved by the nmale connection portion

being a_unitary structure havi | eadi ng .support, cylindyical surface, a
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 has a leading radius. The follow ng support cylindrical_surface has a 5
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i ncorporated 1n an ormpart of the specification in which |ike

- numes al blloeisggabitse Thekellpung sadius iy laxger hartheietmgredvenbodi ments of the

present 10 invention and together with the description, serve to explain
~the principles of the invention. In the drawings: FIG | is an expl oded
el evation with one quarter :cBrefiDeyngdonofpichamied enbodinment; FIG 2 is
an elevation, with gne quarter .cut-away, of .a ferred_enbodigent ;. FI G

3'i's an eTBYSCPBRENGIE S¥igs whishpre BECHoRIdiS AL Ba paB T MEdpec el B 4

is an eygphiofetuntd-aY atdighie Metfing nﬁzsgaaﬁwma Whbaueen QT i freher red
enbodinent; FIG 5 is an elevation, with one quarter cut-away, of a

pr efr rigeentiph ari] leesthergyithuthp gesgriptipss emts 19 exppia thepingipdes ok pegon. In

el evatilggdrawgl}ép. one quarter cut-away, of a preferred enbodi nent; and,
FIG 7 1S an éelevation, with one quarter cut away, of a preferred

enbodi menFI®fl inamegdodsielavad® wittcdnsdjuanter aufevey of aposforeet érdrodpoenti on; FI G

(?f | Z ﬁgl Z{:leélgtlls gr?élcw;htog, \91[ on u&%ﬁcel'rcugy\gay?‘\é\?yprc?gncg cr%g)gcfli%rcl’ue;d enmbodi ment
FIG. 3 is an elevation, of a snap ring, of a preferred embodiment;
15 FIG. 4 is an exploded-clevation, with one quarter cut-away, of a preferred embodiment;
FIG. 5 is an elevation, with one quarter cut-away, of a preferred embodiment of a body
assembly;
FIG. 6 is an exploded elevation, with onc quartcr cut-away, of a preferred embodiment; and,
FIG. 7 is an elevation, with one quarter cut away, of a preferred embodiment of a hose stem
20  including a female connection portion;
FIG. 8 is an clevation, with one quarter cut away, of a preferred embodiment of a male
connection portion;
FIG. 9 is an elevation, with one quarter cut away, of a preferred embodiment of a male
connection portion;

25 FIG. 10 is an elevation, with one quarter cut away, of a pfeferred embodiment of a male

connection portion.

Detailed description of the Preferred Embodiments

Referring to FIGS. 1 through 3, one preferred embodiment of this quick connect coupling 1

30  invention includes body assembly or fixture portion 10 and hose stem 11. They are illustrated in



connection portion; FIG 9 is an elevation, with one quarterﬂqqua@ﬁ%,'of
a preferred enbodi nent of a male connection portion; 25 FIG ' n

el evat i oWO W/470%Gne quarter cut away, of a preferred enbodCrarsn/otoia nal e
connection portion. Detailed description of the Preferred Enbodi nents
Referring to FIGS. | through 3, one preferred enbodi nent of this quick
connect coupling 1 30 invention includes body assenbly or fixture
portion 10 and hose stem 11. They are illustrated in 3 0 9 SEP 2005 WO
021073077 PCT/ US02/07044 FIG 1 prior to the insertion of hose stem1

I nto body assenbly 10. The body assenbly 10 includes adapter 12 haV|ng
fi xture connection portion 39 forned with central wenching section

and T Lot e ARG TS ol o

under st mddddshﬂﬁptéﬂ thieavily ﬁ;da:;&tcefmc}:ﬁon ﬁombh 08 igradeedith cRftrdlavicidhimxdeernial
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end 16 of ad apter 12 is also externally threaded to Feceive nut ) S
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t hr ead r Q

sserbi Jeft P il theBads i 1RfEe oh, I S SELEE PTRAGL ileq ThesBBte sy
enbodi rmsttma(ﬁi fixtwty onspegrvéng. 10, dep| cted in FIG 5, is discussed bel ow.
Nor mal |y, t o _adapt wth oper. torque prior, to
ot al | a1 Ben Pl g HaERE FD il et e R o PR
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nut 17 when nut_ 17 is properly positioned with respect to adapter 12 -

5 dfd apprrehempadmprtatdrodystimbly Wajafdhe farm depigled sy BIG- oﬁedTwStwcrwmard
end fﬁ@@a&-‘ nednean%gﬁn nt 5F b Rlebl (Byswgsﬁc&ami\ﬁakhé&%c&@emw jer 12, for

the e ts depicted i'n Fl wever, the abuttlng

rel at i onsNemadignubd 7 ag thegagedionto ataptdsd2waitnprbparaorg@e pmat tovanskalliGon apioody

appl i Caatsslc%%lyolfo & nDassomﬁéé]H)?mrc, machine or equipment. Female abutment 41 of adapter 12
abuts male abutment 42 of nut 17 when nut 17 is properly positioned with respect to adapter 12

15 and applied with proper torque. While, nut 17 is provided with forward end face 18. Face 18
remains spaced from wall 19 on adapter 12, for the embodiments depicted in FIGS. 1, 2, 4, and
6. However, the abutting relationship can be arranged to be between face 18 and wall 19, upon
application of proper torque.

Adapter 12, in cooperation with nut 17, provides a female connection portion 37 including a

20 tip-of male (TOM) receiving portion 21 and a base-of-male (BOM) receiving portion 22.
Beyond TOM receiving portion 21 is adapter bore 23 which preferably has a diameter at least
substantially equal to the inside diameter of hose stem bore 24,

The rearward end of TOM receiving portion 21 is has a transition matching surface, in this
instance conical flanng section 28.

25 Nut 17 has an interior annular groove 29 forward spaced ﬁ'om BOM receiving portion 22.
Groove 29 is preferably formed with a substantially radial forward face 30 and an inclined
rearward face 31, which function as discussed below. Positioned within groove 29 of nut 17 is
expandable lock ring or snap ring 32 shaped as illustrated in FIG. 3. Nut 17 has wrenching flats
33 so that nut 17 may be threaded onto and off of adapter 12. Joinder end 16, nut 17, and snap

30 ring 32 comprise female connection portion 37 for this preferred embodiment.



Adapter 12, in cooperation with nut 17, provides a femal e cohh&th 205
portion 37 including a 20 tip-of male (TOM receiving portion 21 and a
base- of - well ®/(7BON) receiving portion 22. Beyond TOM r eceP¥T/H§OWEPHi on 21
is adapter bore 23 which preferably has a dianeter at |east

substantially equal to the inside dianeter of hose stem bore 24. The
rearward end of TOMreceiving portion 21 is has a transition matching
surface, in this instance conical flaring section 28. 25 Nut 17 has an
interior annul ar .groove 29 forward spaced from BOM recei ving portion 22.
G oove 29 is preferably forned with a substantially radial forward face
30 and an inclined rearward face 31, which function as di scussed bel ow.
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can enhance the stability function.

Following support cylindrical surface 54 can be limited lo spanning only the distance
between rearward peripheral depression 48 and intermediate peripheral depression 44, as
depicted, can continue forward beyond intermediate peripheral depression 44 until meeting

20  camming ramp 43, or beyond rearward peripheral depression 48 until meeting debris barmier wall
50, or both. In which cases, intermediate peripheral depression 44 or rearward penpheral
depression 48, or both, bisects following supiport cylindrical surface 54. Leading suppon
cylindrical surface 52 can likewise be limited to spanning the distance between camming ramp
43 and forward peripheral depression 40, as depicted, or can continue forward to meet annular

25  lead-in surface 56. In which case, forward peripheral depression 40 bisects leading annular
support surface 52. Annular lead-in surface 56 can be frustoconical, as depicted or substantially
cylindrical with an outer radius smaller than the outer radius of leading support cylindncal
surface 52. Outer radius of leading support cylindrical surface 52 is smaller than outer radius of

following support cylindrical surface 54, The progressively larger radii of the various surfaces,



.15- matching surface 28 is | ess supportive of the aIIowam&ﬂsgpzmm

m sal i gnnment - function of coupling 1, but can enhance the stability
functi onwgradid7emwr ng support cylindrical surface 54 can beptirmshaehoio
spanni ng only the distance between rearward peripheral depression 48 and
i ntermedi ate peripheral depression 44, as depicted, can continue forward
beyond i nternedi ate peripheral depression 44 until meeting 20 carom ng
ranp 43, or beyond rearward peripheral depression 48 until neeting debris
barrier wall 50, or both. In which cases, internediate peripheral
depression 44 or rearward peripheral depression 48, or both, bisects
follow ng support cylindrical surface 54. Leading support cylindrical
surface 52 can likew se be |imted to spapning. the di stance between .
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case, forward peripheral depression 40 bisects |eading annular support
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before fluid begins to by-pass Oring.26 and coupling 1 be-ins to |'eak.
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crinped about the end of the hose in which_hose insert portion_ 34_extends
and® abEeRANeRFPOTHH3 834 hose stem 11 extends through BOM receiving portion 22 and into TOM '
receiving portion 21 of adapter 12 with a close fit. The various proportions are arranged so that
O-ring sezl 26 has an unstrzssed outside diameter less than the inside diameter of TOM receiving
portion 21 so that the movement of male connection portion 38 to the assembled position of FIG.
2 causes radial compression of O-ring seal 26. In such condition d—ring seal 26 provides a fluid
20  tight joint between the male connection portion 38 and adapter 12.
During such assembly the camming ramp 43 engages lock ring 32 and radially expands lock
ring 32 from its unstressed condition out into the interior groove 29. During such movement
lock ring 32 is urged forward by camming ramp 43 and engages forward radial face 30. Because
face 30 is radial, lock ring 32 can expand-easily as camming ramp 43 is moved into the
25  assembled position. '
As male connection .portion 38 is moved into the fully assembled position intermediate
peripheral depression 44 moves to a position within lock ring 32 so that lock ring 32 is allowed
to snap back into a position in which it bridges between the grooves 29 and intermediate

peripheral depression 44. In such bridging position, hose stemn 11 is permanently mechanically

30 locked in position within nut 17.
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to increase the resistance to separation of hose stem!| | frddn§gphgghose.
The assenbl ed position is illustrated in FIG 2. Initially all itens of
body asseyipbyosfrarc assenbl ed including nut 17 threadedpgpasozdapt er 12
with proper torque and lock ring 32 is placed within interior annular
groove 29. Hose stem| | is pressed into body assenbly 10. Male 15
connection portion 38 of hose stem| | extends through BOM receiving
portion 22 and into TONl "~ receiving portion 21 of adapter 12 with a cl ose
fit. The various proportions are arranged so that Oring seat 26 has an
unstressed outside dianeter |ess than the inside dianeter of TOM
receiving portion 21 so that the m)verrent of male connecti on portion 38

to the assenbl.ed_position of FIG uses radjal. ression of O.rin
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per i phegigheldeNBE &ire forfdnglooring 32. With such structure, a posuwc mcchanical locking of
15  male connection portion 38 within nut 17 is provided.

Preferably lock ring 32 is formed with a uniform radius throughout the major portion of its
length, as illustrated in FIG. 3. In order to aliow lock ring 32 to expand as male connection
portion 38 is pressed into the assembled position, -the depth . of the interior groove 29 is
proportioned to be at least as great as the diameter of the wire forming lock ring 32.

20 In the embodiment of FIGS. 1 and 2, body assembly 10 is installed on the associated fixture,
machinery or equipment with nut 17 and lock ring 32 each properly in position. Completion of
the assembly is accomplished thereafter by merely pressing hose stem 11 into body assembly 10
to its assembled position in which it is permanently locked within nut 17 by operation of lock
nng 32. '

25 Hose stem 11 is preferably provided with debris barrier wall 50 which is aligned with the end
of nut 17 when hose stem 11 is in the assembled position. Such structure provides a visual
indication that the hose end has been pushed into the body assembly a sufficient amount lo cause
O-ring seal 26 to engage the end of male connection portion 38 and for lock ring 32 to be
adequately engaged. Further, debris barrier wall 50 blocks certain debris from entering body

30 assembly 10. The reduction of the entrance of debris is greatly enhanced by the presence of



assenbly of hose stem 11 within the body assenbly 10. The rehgwpp qmﬁace
31 insures that lock ring 32 is camred inwardly into |nterned|ate

peri pher @lp 6igpsessi on 44 when hose stem 11 i s subjected techargessdigndi ng
to pull hose, stemI| | out of body assenbly 10. Such axial force on hose

stem1 1 occurs frompressure within the 10 coupling but nerely causes

l ock ring 32 to be cammed inward along rearward face 31 to a position in
which the interior of lock ring 32 bottonms out on the inner faces of

i nternedi ate peripheral depression 44. To insure this |ocking action,
the maxi mumradius of cammng ranp 43 is selected to be less than the
radi us of BOMreceiving portion 22 by an anount |ess than the dianeter
of the wire fqrnin |lock ring 32. Wth such structure, a positive
mechanisegind| ERg peg 66 at rfar\mq? BerpbaTabderrespiop 68+ SenendQ-ring rah4f @Ralsmc g2p
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assenbl 10 is install
equi predEs.ihg FmbRmen °zﬁ!)8g ok #d 3 FRp %‘@Swdﬁn@&%wn]bﬂfdp\agqqqt gemoval of
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hose stem 11 into body assenbly 10 to i'ts assenbl ed p05|t|on I'n which it

i s per rsseebly, posestaret! iniinswlledbytmerely piestipeit it¢ edepist 1Pock ring 32. 25
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bl ocks certain debris fromentering body 30 assenbly 10. The reduction of
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peri pheral pression 48. Second O-ring”s seal s the 8
15 receiving portion 21 and bctwccn following support cylindrical surface 54 and BOM receiving

portion 22. Accordingly, leading support cylindrical surface 52 cooperates with TOM receiving
portion 21 and following support cylindricai surface 54 cooperates with BOM receiving portion
22 to provide a high degree of angular stability of hose stem 11 in relation to body assembly 10.
The high degree of stability reduces the movement at the interface of hose stem 11 and body
20  assembly 10 when torque loads are applied upon hose coupling 1. This reduces wear upon all
parts that come into contact with each other and most particularly first and second O-ring seals
26 and 46. O-ring seals tend to be items of relatively short life within hose couplings giving nse

to unacceptabrle leakage.
FIG. 4 illustrates a second preferred embodiment of this invention in which adapter 12 is
25  provided with an inner annular seal groove 25 intermediate the ends of TOM receiving portion
21 and transition matching surface 28. O-ring 26 and O-ring spacer 27 are positioned therein,
respectively rearward. Thus, forward peripheral depression 40 is absent from male connection
portion 38. This preferred embodiment also lacks rearward peripheral depression 4é and
associated second Q-ring seal 46. 1t follows that joinder end 16, nut 17, snap ring 32, O-ring seal

30 26 and O-ring spacer 27 form part of female connection portion 37. In all other significant



that would otherw se exist at the interface between nmale conhggpp ompe
portion 3S and BONN receiving portion 22 upon joinder of hose stem 11
with bodw@szemdldy 10. Wth this enbodinment it is possibl ECTAISPUHEHe hose
stem!| | fromadapter 12 by threading nut 5 17 off of adapter 12 and to
reinstall hose steml!| | by threading nut 17 back onto adapter 12. Thus,
t he enbodi ment of FIGS. | and 3 can be assenbl ed and di sassenbl ed w t hout
renoval of adapter 12 fromthe associated fixture, machinery or

equi pnent. However, during the first assenbly, hose steml1l 1| is
installed by nmerely pressing it into adapter 12. The conical flaring
section 28 perforns a dual function. It provides clearance for male 10

‘ connect | Or | - e ' hea [ ion
25 wi 1 hraeel it Metifed nB04nkRCaSORAR 4 ARl AOCHE ertd & VESREFOLN

| at er al descsbddipgefiewed erabodimenti nitial insertion of host stem 11 into body

- assenbly by .qui din | e cannecti.on.porti.on.38 in recei ving.
por 11 on 27161 5 B Sniihel POl e S AREL aresoBor (1 dR 38 AR |
seal ed whbétineRpOydy aseasll W A4, thaa6d as8xdit e@cpulise bet yeeoud eabédigent.
support _cylindrical surface 52 and TOM 15 receiving portion 21 %ﬁd )
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cooperates with TOMreceiving portion 21 and follow ng support
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second frefeirdd cfBadifen@@epiB@d 4 Revédsal bNBestnl of fir@Brih@ st 26 aBID- Big spacer,
relatively short life within hose couplings giving rise to.un cngﬁetgbl e
| eakagebeteeg hoge piem idrandibady assemblydl 5rasrEredan the TP st depiciehingt 10 4,

i nventi gnighRohpReadapter 12 is 25 provided with an inner annular seal
groove 25 internediate the ends of TOM receiving portion 21 and )
transiti ot skavldbemgted Wt Hicse Bdreedom fasgeladveantion berweensihabese opd agsemblies
position ] [ - [ r ' : iygh
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por t i ONpedif.asdefhb®) 10 ®hditreqSiedbd ingalfbion in confined locations.
FIG. 6 depictes a preferred embodiment where female connection portion 37 and male
20  connection portion 38 of joinder portion 20 are reversed as among hose stem 11 and adapter 12,
in contrast to the preferred embodiment of FIG. 1. In this embodiment, nut 17 will be normally
properly torqued upon hose stem 11 prior to final assembly connecting the hose to the fixture.
Male connection portion 38 includes forward periﬁheral depression 40, transition surface 43,
intermediate peripheral depression 44 rcarward peripheral depression 48 leading support
25  cylindrical surface 52, following support surface 54, and annular lead-in surface 56. In the
depressions reside first O-ring seal 26, O-ting spacer 27, and second O-ring seal 46, respectively.
In all other significant respects this preferred embodiment assembles and disasscmbles the same
as the preferred embodiment depicted in FIG. 1. It is also contemplated that joinder end 16 can

include annular seal groove 25 in exchange for the loss of intermediate peripheral depression 44

30  from malc connection portion 38.



8 0 9 SEP 2005 WO 02/ 073077 PCT/ US02/ 07044 respects, this pigf prmﬁt '
enbodi nent assenbl es and di sassenbl es the sane as the previously :
descri bewopraetmrred enbodinent. FIG 5 illustrates anot hercpusézroed
enbodi ment of body assenbly 10. In this preferred enbodinent, body
assenbly 10 has threads at fixture end 14 |ike the previous enbodi nent.

5 There is no nut 17. However, lock ring 32 is still inserted into
interior annular groove 29. Final assenbly is the -sanme using this

enbodi ment of body assenbly 10 as for the previous enbodinent.' However,
di sconnecti on does not involve separation of nut 17 and hose stem| 1
fromadapter 12. Rather, the entire body assenbly 10 is unthreaded from

t he assocy. At fixture o chipe. The salient. feature f all )
enbodi noMic: ﬁﬁepd%}a o3¢slemhbl 5’3’1@ %P\?H@“P?%‘B” PB“‘ED%?HH"&@@@"??%%NPF%‘?"
Wi t houporgias r3sf | Thid Gedn@Egtatidm @NS5prorhald RO ubd Nakomsarimblvith add8pier g3edit ik or

all preferred enbodi nents depicted. Reversal of l|ocation of first Oring
sea] 2@mbgsimentof FI0.&p dicaiale coprschian pomigs 87 samedtsq ingludmennylag yeah8wens Ry 10,

as occur H‘F.E’ f&r@g&iﬁfd&gm%rﬁﬁmlIﬂﬁﬂ#»%teﬁ-%g%inﬁ?e@s%fétf&’ resefi i%&ﬂo&ﬂmeg%t@h at ed.

It shoul be noted that there is free tive rotation ween

. t heS hosewarnd thedrawtrigs end des&ritaddn tttail bodyyias sedificitéss efid atdmagivbodi nent s.

Such r tJ: i i bady .assenbly 1Q ,as the case
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cor r espeRehpigryroalygahdihache dope abhe irivehtich 1B Ose: lifidd dndy loythe Elagndwase may be
when required for installation in

rotated rel aél ve to_ _body assenbly 1&
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portion 20 aré reversed as anong hose stem| 1 and adapter 12, in
cotft r akreino the preferred embodinment of FIG 1. In this enbodi ment, nut
17 will be normally properly torqued upon hose stem 11 prior to final

assenbly connecting the hose to the fixture. Mle connection portion 38
i ncl udes forward peripheral depression 40, transition surface 43,

i nternedi ate peri pheral depression 44 rearward peripheral depression 48
| eadi ng support 25 cylindrical surface 52, follow ng support surface 54,
and annul ar lead-in surface 56. In the depressions reside first Oring
seal 26, O-ring spacer 27, and second Oring seal 46, respectively.

10



In all other significant respects this preferred enbodi nent as%enbles and
di sasscnbl es the sane as the preferred enbodi nent depicted in 91 5EP 205 | ¢t
is al so contenplated that joinder end 16 can include annul ar seal groove
25 in exchange for the loss of internediate peripheral depression 44 30
frommal e connection portion 38. 9 0 9 SEP 2005 WD 02/ 073077

PCT/ US02/ 07044 FIG 7 depicts hose stem 11 having fermal e connection
portion g{eélr}st_ead of male connection portion 38. This configuration is
appropriate #8"“use in connection with adapter 12 of the enbodi nent of
FIG 6. Femal e connection portion 37 can al so include annul ar seal groove
25. The foregoing description and illustrative enbodi nents of the present
i nventi ok havé WOW%EWOBWW@T epnaogting @ hasgitodefixsuietnd the typedet ai | i n
varying gR@hd i | ARY s ' I, should be
under st ood, %ﬁ%&es%%}t)ﬂg?n ﬁ}zﬁ&@éﬁ Oale}%ggggrgﬁ}rﬁ&ﬁ%ﬂb@av%%a "Wention is
exenpl ar portinh ¥10) derchflikiag s4ith eowpdingeo o fixtubheintlndimgtai fomure sofrkctién portibk ed onl y

to th i B . i nt d in,yi f ] t.. Nobreover, th
ovent i ofo) FREE siets 147 =6 € Srerifepiriam i DaaPaBing Shidyiiae prson: ceq i n
A s SCTUSE T ) e
1000 S B B e o Ol i g
a hose t®mglsqoppestian pprtiond33)and a female Gepngctirspordenpsach efsaidimale

A pse e ) “HOSETES L 10§

I nct ud ngoxﬁe%ﬁ)?ﬁﬁ)p | n3k)t %}ﬂ;&#ﬂﬂm&%&mééﬁ%ﬁ%ég Bf'?:j)%l'{??eed tggcrn Lon (10) for

affixing sail I Xture 1rnclu nnecti on
portion sqaligg aiwblockigg manmsacpor heihg pustieditogethed kdid thremals (14)and %3¢nching

af fixing_said fixture portion 1 tq said fixture, and having a joi nder
portion F?ﬁ?n(@gf’%aﬁt?ﬂtﬁ Owtéﬂﬂﬁﬁw%mmq g a male connection
portion (38) ﬁﬁtﬁmalefcaﬁadcﬁoﬁpm_eﬁtss;rbeﬁgratuhﬁﬂy(s%tum%mgqﬁeﬁﬁ%d mel e
connection portion (38) and said fermal e connéection portion (3 adapt ed

to join f4ppart c¥lindricalgurfaee (58h Rifellowing papotsukindsisahyripestiéll atmgeitiver , sai d
threads gldbe ?43? éﬁ%xﬂ‘[éﬁﬁ'tﬂﬂere&q;ew&ﬂ, oS ﬁl@fj]?eﬁ)itpﬁgaf (?ep%s?i%g LS %%seétﬁllgd hose

fromsaid fix ,
the following support cylindrical surface (54) or positioned between the following

—

support cylindrical surface (54) and the transition surface (43), and adapted to receive a
lock ring (32) upon said joinder of said hose stem portion (11) and said fixture portion
(10),

said leading support cylindrical surface (52) having a leading radius and said
following support cylindrical surface (54) having a following radius,

said following radius being larger than said leading radius,

and said fixture portion (10) including a nut (17) having an interior groove (29)
having a forward radial face (30) and a rearward camming face (31), the terms “forward”
and “rearward” being related to the insertion direction of the male connection portion
(38) into the female connection portion (37), said fixture portion (10) including an
adapter (12} having a tip-of-male receiving portion (21) and a conical flaring section (28),
and including said lock ring (32} in the form of an incomplete annulus having a

substantially circular cross-section captured by said interior groove (29).

2. The quick connect hose coupling of claim 1, wherein said transition surface (43)

is frustoconical.

11



said mal e connection portion (38) being a unitary structure hﬁgiﬁg @5
| eading support cylindrical surface (52), a follow ng suppor SEF'
cylindrical surface (54), a transition surface (43) internediate therein
bet ween, and a first peripheral depression (44) bisecting the follow ng
support cylindrical surface (54) or positioned between the follow ng
support cylindrical surface (54) and the transition surface (43), and
adapted to receive a lock ring (32) upon said joinder of said hose stem
portion (11) and said fixture portion (10), said |eading support
cylindrigal sUhéquiek (aRpctitoué Sipling 6801, Madidis sad Gassiich subfatd @9 ng
support cylindrical surface (54) having a follow ng radius, said

fol | owi n§ PRUBYYs pathsaid leading supporh cdudfcal sudass5Padi us, and said fixture
portion (10) including a nut (17) having an interior groove (29) having
a forward radial face (30) and a rearward camm ng face (31), the terns
"forwar d% andhegeigk gemnget hnse noupliog af dldim b, witeeein said tansitiondsurface (430 of t he

mal e con i: L ) into th enpl e. co ction portion (37),
said fi Xg&@éﬁ%@yg%ﬁ S?@of?ﬁ‘?‘ﬁ‘)é‘ﬁﬁ'&fpﬁg cgﬁn&rg%ﬁ%f:e {grilg) having a tip-of-nale
receiving portion (21) and a conical flaring section (28), and including
sai d Ioc? rin 432 in the formgof an inconpl ete annul us_ having a

subst ant Pal | y 8§ AREs onnerthese cqupiingof daipy Ly dwrany saidi first perirberabr ~gr oove
(29). 2. qdfiessivri(84) i§ PRABRIte BAS Fol WY 4 ' in said
transiti oérlla?sjrfa@g)l(?f?af)lSl itg frg(gt ocon%u?g?eg)fﬁdghgségﬁ%% 3. The qui ck
connect hose coupling of claiml1l, wherein said transition surface (43)

i s conti guousu i adi n u I t. lindrical .surface (52). 4. The
qui ck cog'nectT#o‘ilgcggdﬁgﬁt%ageo‘foq‘gﬁ%? cfa rr%évthg{egp @ frsfpAiRletd on’” surf ace
(43) i sdepoessiogifé)ds piokimatekaid trahditior sagfas@ppRrt cylindrical surface (54).
5. The qui ck connect hose coupling of claim1l1, wherein said first

peri pheral depression (44) is proximte said follow ng support

cylindrigal sykd fik &orthbet HBse &ﬁﬁliﬁﬂ“&ﬁfaiﬁlol@Qzlgﬁeiﬂ1§}§@m§§%hﬁé}goﬁf claim1,

wherein said first peri Fher al depression ( IS proximte said
transit i pertiey (X8 ferthen ficludes a second peripheral depression (40) adapted to receive a seal

(26) and a spacer (27) adapted to increase the pressure capability of said seal.

8. The quick connect hose coupling of claim 7, wherein said second peripheral

depression (40) is proximate said leading support cylindrical surface (52).

9. The quick connect hose coupling of claim 7, wherein said second peripheral

depression (40) is proximate said transition surface (43).

10.  The quick connect hose coupling of claim 1, wherein said male connection

portion (38) further includes a third peripheral depression (48) adapted to receive a seal
(46).

11. The quick connect hose coupling of claim 1, wherein said male connection

portion (38) further includes an annular lead-in surface (56).

12



7. The quick connect hose coupling of claim1, wherein said gg
connection portion (38) further includes a second peri pheral BFJ@E.on
(40) adapted to receive a seal (26) and a spacer (27) adapted to

i ncrease the pressure capability of said seal. 8 The quick connect hose
coupling of claim7, wherein said second peripheral depression (40) is
proxi mate said Ieading support cylindrical surface (52). 9. The quick

connect hgse u n a im7 rei sald seco era

depr essi 0f (4 ﬁ ‘brg" @e‘éoé'PHng?gﬂ%'fnt ar{“i‘%llé‘?’gﬁ“ The qui ck
connect bafee (30) [ dubStaffiallyl clifdrical. Wwher ei n sar d rral e connection portion
(38) further includes a third peripheral depression (48) adapted to
receive a seal (46). 11. The quick connect hose coupling of claiml,
wherein id i annul ar

| ead-in ggrfaggé ’afmﬁ‘g&éﬁ ge CSEBB%%%]& %SDIT&%{%HI?% %%h}r%gg% ?ilgse coupling
of cl ai nsurface (e nedubstgatiallyfrustocamicdlead- i n surface (56) is substantially
cylindrical. 13. The quick connect hose coupling of claim1ll, wherein
said annular lead-in surface (56) is substantially frustoconical. 14.
The qui ckd.conTReguitiosshneahiobd qpRig 6f Mif 1| whohs QiidhsRistbnlgsiHos LN
portion é&&ﬁg further i ncludes a debris barrier wall (50) internediate to
sai d hos iorluden debais bamier wall §°0) dnteranedint igespidwse insert portipn (343 and

said joinder portion (20).
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