QUI CK CONNECT COUPLI NG Background of the Invention Field of the Invention 5
This invention relates generally to flexible hose couplings. Mre
particularly, it relates to a novel and inproved qui ck connect hose
coupling. Description of the Prior Art Quick connect couplings are known. In
such a coupling, a port may be machined directly 10 into an associ ated
fixture, machinery or equipnment, or a body assenbly or fixture portion may
have the port and threads for pre-assenbly on an associated fixture,

machi nery or equi pnment. The hose connection portion, including a hose stem
portion and a ferrule, is attached to an open end of the hose to be
connected to the fixture, machinery or equi pnent. The hose stem portion has
a hose insert portion, which is./| Yo open end of the hose. The
ferrule is then 15 conpressed=apout—tie—fose—effe—cont ai ning the insert
causing all portions to be permanently affixed. Merely pressing the hose

connection portion into the port subsequently conpletes the hose

connection. Such a quick conne&a—‘ﬂiﬁ&}lﬁiﬁgée—il%‘ﬁﬁ%ﬂi cularly desirable when the
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has a hose insert portion, which is inserted into the open end of the hose. The ferrule is then

15  compressed about the hose end containing the insert causing all portions to be permanently
affixed. Merely pressing the hose connection portion into the port subsequently completes the
hose connection. Such a quick connect coupling is 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, for such a coupling having its port

20 included in a body assembly or fixture portion, it may be threaded into place as a pre-assembly
operation making it is easy to insure that the body assembly or fixture portion receives proper
torque. Further, the time of assembly and assembly costs are reduced.

A quick connect coupling can be provided without a disconnection mechanism, such as
where the port is machined directly into the fixture, machine, or equipment without an additional

25  provision for disconnection. However, for a quick connect coupling having its port integral to a
body assembly or fixture portion, the disconnection includes unscrewing all or a portion of the
body assembly or fixture portion from the machine or fixture to which their respective hose is
attached.

Where the body assembly or fixture portion is unitary, the entire body assembly is unscrewed

30 from the machine or fixture. The body assembly or fixture portion can also include intermediate



1 threads making it separable into pieces, usually a draw down nut portion
havi ng the quick connect feature and an adapter having the bore which
corresponds to the mal e connection portion of the hose stem Upon

unt hreadi ng the threaded portion, one part of the body assenbly renains

with the machine or fixture. The other part separates fromthe first part
and remains with the 5 hose connection portion. In either instance, while
connection is a quick single stroke process, the disconnection requires a
sl ower unt hreadi ng process to provide the opportunity to discover that the
fitting is under internal pressure before being conpletely disconnected.
Reconnection is effected, fromthis point forward, by the inverse of the
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3) the coupling being axially self-aligning; 4) the coupling being highly resistive to binding upon

misaligned insertion of the stem into the port; 5) the coupling being self guiding to overcome
substantial lateral misalignment when the process of connection is first begun; and, 6) the
coupling being highly resistive to binding upon misalignment of stem in relation to the clip upon

20  insertion of the stem into the port. Still, the hose stem portion must seat securely upon
completion of connection, and should result in a stable and durable connection.

One approach toward obtaining the characteristic of the coupling being highly resistive to
binding upon misalignment of stem in relation to the clip upon insertion of the stem into the port
is found in U.S. Patent numbered 4,565,392 to Vyse. The issue is described in Vyse ‘392 as

25 follows: “A problem that has been encountered in making this connection is that, at the time the
[stem] is pushed into the socket, the forward end of the [stem] sometimes jams or caiches on the
snap ring which is mounted in the interior opening of the [port]”. The jamming that is being
described is where the snap-ring is forced out of the interior opening, or snap-ring groove, and
deeper within the port by the stem pressing upon only a small portion of the snap-ring (as

30 opposed to uniformly about the snap-ring), causing it to tilt and thereby clog the port. The clog



described is where the snap-ring is forced out of the interior opening, or
snap-ring groove, and deeper within the port by the stem pressing upon only
a small portion of the snap-ring (as 30 opposed to uniformy about the
snap-ring), causing it to tilt and thereby clog the port. The clog 2
prevents the stemfrombeing allowed to seat fully within the port to a
point of locking into place, or formng an axial |ocking relationship

bet ween the stem and port. The solution presented by Vyse 392 was to fil
the snap-ring groove, in which the snap-ring would reside prior to
connection of the coupling, with a viscous fluid such as grease, to nmaintain
5 a centered position for the snap-ring at all times prior to the insertion
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that the clip remains in any position it assumes, whether proper or not.
The use of grease by the Vyse ‘392 patent does not address the other important
characteristics of 1} the required insertion force of the coupling being low; 2) the required
20 insertion force being consistent among sibling couplings; 3) the coupling being axially self-
aligning; 4) the coupling being highly resistive to binding upon misaligned insertion of the stem
into the port; and, 5) the coupling being self guiding to overcome substantial lateral
misalignment when the process of connection is first begun.
Accordingly, there is a continuing need for a hose coupling that achieves all six of these
25  important characteristics.
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 leading to a quick connect coupling that will

be connected reliably, consistently, and with acceptably low insertion force.



25 inmportant characteristics. Summary of the Invention The present invention
has as an object the provision of a quick connect hose coupling with an

i nprovenent in the conbination of characteristics |eading to a quick connect
coupling that will be connected reliably, consistently, and with acceptably
|l ow insertion force. 3 The present invention is an inproved qui ck connect
coupling of the type having a clip, a port having an interior annul ar
groove adapted to support the clip, a forward cylinder, a rear cylinder,

and a first transition ranp, and defines a port peak di stance. The coupling
is also of the type having a sealing elenent. Additionally, the coupling is
of the type having a stem having a male 5 connection portion including a
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el evation with one quarter cut-away of a port for a preferred enbodi nent as
suriace.

Brief Description of the Drawings
15 The accompanying drawings, which are incorporated in and form part of the specification in
which like numerals designate like parts, illustrate preferred embodiments of the present
invention and together with the description, serve to explain the principles of the invention. In
the drawings:
FIG. 1 is an elevation with one quarter cut-away of a port for a preferred embodiment prior to
20  connection of the coupling;
FIG. 2 is an elevation with one quarter cut-away of a port for a preferred embodiment shorily
into connection of the coupling;
FIG. 3 is an elevation with one quarter cut-away of a port for a preferred embodiment as
connection of the coupling progresses;
25 FIG. 4 is an elevation with one quarter cut-away of a port for a preferred embodiment as
connection of the coupling further progresses;
FIG. 5 is an elevation with one quarter cut-away of a port for a preferred embodiment upon

connection of the coupling;

30



connection of the coupling progresses; 25 FIG 4 is an elevation with one
quarter cut-away of a port for a preferred enbodi nent as connection of the
coupling further progresses; FIG 5 is an elevation with one quarter
cut-away of a port for a preferred enbodi ment upon connection of the
coupling; 30 4 Detailed description of the Preferred Enbodi nents Referring
to FIGS. 1 through 5, one preferred enbodi nent of this quick connect

coupling 10 invention includes body assenbly or fixture portion 12 and hose
stem 14. They are illustrated in FIG 1 prior to the insertion of hose stem
14 into body assenbly 12. The body assenbly 12 5 includes adapter 16 having
fixture connection portion 68 fornmed with central wenching section 18 and

fixture end 20 whi ch hapetaitddateaiptibhofiaeiBrefered ERBOEIRAIsDOdy assenbly 12 onto
associ ated _ fjixtures, milchl ry or equi shoul d be under st ood t hat
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equipment.

Joinder end 22 of adapter 16 is also externally threaded to receive nut 24. For this
15  embodiment, nut 24 is normally threaded onto adapter 16 with proper torque prior to installation
of body assembly 12 on an associated fixture, machine or equipment. Adapter abutment 72 of
adapter 16 abuts nut abutment 74 of nut 24 when nut 24 is properly positioned with respect to
adapter 16 and applied with proper torque. Nut 24 is provided with forward end face 26. Face
26 remains spaced from wall 28 on adapter 16. However, the abutting relationship can be

20  arranged to be between face 26 and wall 28, upon application of proper torque.

Adapter 16, in cooperation with nut 24, provides a port 64 including a forward cylinder 32, a
first intermediate cylinder 33 (formed in adapter 16 in the instant embodiment), a second
intermediate cylinder 34, and a rear cylinder 35 (formed in nut 24 in the instant embodiment).

Port 64 further includes second transition ramp 46, between forward cylinder 32 and first

25  intermediate cylinder 33, and first transition ramp 47 between first intermediate cylinder 33 and
second intermediate cylinder 34. Both ramps 46 and 47 are formed in adapter 16 for the instant
embodiment, but may be formed in a unitary body assembly 12 or directly in the associated
fixture, machinery or equipment.

Beyond forward cylinder 32 is adapter bore 36 which preferably has a diameter at least

30  substantially equal to the inside diameter of hose stem bore (not depicted).



first internediate cylinder 33 (fornmed in adapter 16 in the instant

enbodi nent), a second internediate cylinder 34, and a rear cylinder 35
(formed in nut 24 in the instant enbodi ment). Port 64 further includes
second transition ranp 46, between forward cylinder 32 and first 25
internedi ate cylinder 33, and first transition ranp 47 between first

I nternmedi ate cylinder 33 and second internediate cylinder 34. Both ranps 46
and 47 are forned in adapter 16 for the instant enbodi nent, but may be
formed in a unitary body assenbly 12 or directly in the associated fixture,
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Annul ar lead-in surface 94 can be substanti al Ig/ indrical with an out er
radi U8 seentdrimg mmpn/6, leading support cylindrical surface 86, forward seal groove 70 in which
resides o-ring backing 44 and the sealing element, first o-ring seal 42, and annular lead-in
surface 94.
Annular lead-in surface 94 can be substantially cylindrical with an outer radius smaller than
the outer radius of leading support cylindrical surface 86, as depicted, or frustoconical. Outer
20  radius of leading support cylindrical surface 86 is smaller than outer radius of first intermediate
support cylindrical surface 88, which is smaller than second intermediate support cylinder 90.
The progressively larger radii of the various surfaces, including those that may be frustoconical,
along with specific axial dimensional relationships, provide the guiding function that overcomes
substantial axial and lateral misalignment of hose stem 14 in relation to body assembly 12 in the
25  initial phase of joinder. These relationships also serve to minimize peak insertion force and the
incidence of clip 54 clogging port 64 to interfere with connection. These relationships and their
affects will be fully described in the specific description of the events and interactions which
occur during connection, infra.

O-ring backing 44 is provided to increase the pressure to which coupling 10 can be subjected

30 before fluid begins to by-pass first o-ring 42 and coupling 10 begins to leak. Construction of o-



the outer radius of |eading support cylindrical surface 86, as depicted, or
frustoconical. Quter 20 radius of |eading support cylindrical surface 86 is
smal l er than outer radius of first intermedi ate support cylindrical surface
88, which is smaller than second internedi ate support cylinder 90. The
progressively larger radii of the various surfaces, including those that may
be frustoconical, along with specific axial dinmensional relationships,
provi de the guiding function that overcones substantial axial and | ateral

m sal i gnment of hose stem 14 in relation to body assenbly 12 in the 25
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I nsertio r Lhcl.dence lip._54 clogain ort.64 to.interfere
with conl#zlhe1 '?) ?%%.lga %e‘éaggsr (eiFa filgﬁslf?f’ﬂgﬁ%glaldt Rsfpe 3??‘5’0?558Wtﬂ application 9te

descr i bedoupting hearifeeieli ktovwd &sthe bt Hose stin 4 Wsctineinles habsinkent { 380A5cHVNI ch
occur duriq&_conn ction, infra. Oring backi g 44 is provided to increase
the presSHIPESs el R %@ﬁw}aﬁa hpge, &g hose %t%? il adapted, for g saugly Wil thregi ns

t o by- passunbitiofilen®of b MIseHioRBshidtaN P HoBDind Rt ?&E&n{l 88 iR 1R Karb NS fabifitakeOn Of
o- 6 ring backing 44 varies dependi ng upon the fluid pressure of the
assocP at B§reasg| raEMCs rio FEPargtivn i inge somakfd fiom (el dssdeinted haset Heommanly, Hose

stem 14 &lg%ﬁ: | ' | € t ' Yap O an
associ at e o} ngf?hszgcgﬁ]d)ﬁgs%grﬂ&@%g%%ﬁg{]gﬂfgf glgaﬁgtgéeg‘b%vg il?dggﬁlﬂsla %vﬁﬁkh%t he
connect i extershdndibont hass stoprédtto demas theljesistapmao isemeation pbhoseatenb Bt fromthedes

barbs 62 I facilitate 5 increased resistance to separation of hose stem 14
fromthe associ ated hose. Coonmonly, a ferrule (not depicted) is crinped

about the amé @hndckien hdseupling\Dch dvpiedi psgessiRby in FIGE. thstigndsGand about
hose sto 60,t? inc;é@asag the resi stanc§ to separation of hose stem 14 from
o FHEally; 4l

the TRosEspeefigly itns efobadyiasgmbly 1%arg @piembled ipsluding a4 Aelgeadsd | G
2. thr ou%ngéggpteﬁxie wikl) pfo%élpt%fcfjflie.\/(ﬁlliﬁ’ﬁ isgy'lgcecflvhmn%ﬂeﬁbﬂ GF81aP froBRdys, agsgTOl Yy 12

are asse I ncluding nut 24 threade upon adapter 16 wrth proper “torque.
Cip 54 bssemplrdadds wientdtfixddnupenithe asematedfixtyreo machin®y dedyipmastswitth pxopdr?2 i s

th ffi t i.at ' : ' i tr, W
torque. 150, 4 PRyadfptly S5 ety EbULE: oJRENL ARG £ SERAQURS i Yebld PLOP!
necessar yaly bt newessary foocliyy SH begiessd sithinfinteria] anpulbdgrboveds, phdiwelst avdenblyn

i nterpor, annyl ar..gr.oove 48, and ho assenhl 15 12.to be .affi xed upon the
s of L8 0 e e e s PeeHed B B ey OF AE IRy Sfh roper tordie
Further, if port 64 is formed integral to the associated fixture, machinery or equipment, it is only

be necessary for clip 54 to be placed within interior annular groove 48.

Generally, connection of coupling 10 is effected by hose stem 14 being pressed into body

assembly 12 until reaching locking engagement as depicted in FIG. 5. Male connection portion
20 66 of hose stemn 14 extends through alignment chamfer 45 and rear cylinder 35 and into forward

cylinder 32 of port 64 with a close fit. The various proportions are arranged so that first o-ring

seal 42 has an unstressed outside diameter less than the inside diameter of forward cylinder 32 so

that the movement of male connection portion 66 to the assembled position of FIG. 5 causes

radial compression of first o-ring seal 42. In such condition first o-ring seal 42 provides a fluid
25  tight joint between the male connection portion 66 and port 64.

During such assembly camming ramp 77 engages clip 54 and radially expands clip 54 from
its unstressed condition out into the interior annular groove 48, During such movement clip 54 is
urged forward by camming ramp 77 and engages interior forward face 50. Because interior
forward face 50 is radial, clip 54 can expand easily as camming ramp 77 is moved into the

30 assembled position.



Further, if port 64 is fornmed integral to the associated fixture, machinery
or equipnent, it is only be necessary for clip 54 to be placed within

i nterior annular groove 48. Generally, connection of coupling 10 is effected
by hose stem 14 being pressed into body assenbly 12 until reaching | ocking
engagenent as depicted in FIG 5. Ml e connection portion 20 66 of hose
stem 14 extends through alignnment chanfer 45 and rear cylinder 35 and i.nto
forward cylinder 32 of port 64 with a close fit. The various proportions are
arranged so that first o-ring seal 42 has an unstressed outside dianmeter

| ess than the inside dianeter of forward cylinder 32 so that the novenent

of mal e con ' .00 66,4.0 t ass ed posjtion.of . F]G 5 causes
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i nteri or haditnil4 ig g;aﬁiaﬁelﬁﬁnm&ﬂﬁﬂimgméui b RAEHyithih Bt 84 vishut 94.9ed f or ward
by carom ng ragy_? and engages inferior forward face 50. Because interior
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second internedi ate support cyllnder 90. = Consequently, 54 I's trapped
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rest, ungdghe point on its arc with an angle in relation to the axis of port 64 greater than the angle of
locking chamfer 53 in relation to the axis of port 64.
To insure this locking action, the maximum radius of second intermediate support cylinder
50 is selected to be less than the radius of rear cylinder 35 by an amount less than the diameter of

20  the wire forming clip 54. With such structure, a positive mechanical locking of male connection
portion 66 within port 64 is provided.

In order to allow clip 54 to expand as camming ramp 77 is pressed into the assembled
position, the depth of the interior annular groove 48 is proportioned to be at least as great as the
diameter of the wire forming clip 54.

25 In the depicted embodiment, body assembly 12 is installed on the associated fixture,
machinery or equipment with nut 24 and clip 54 each properly in position. Completion of the
assembly is accomplished thereafter by merely pressing hose stem 14 into body assembly 12 to
its assembled position in which it is permanently locked within nut 24 by operation of clip 54.

Specifically, during connection a number of events and interactions occur which ensure that:

30 1) the required insertion force of the coupling is low; 2) the required insertion force is consistent



pressure tending to separate hose stem 14 fromport 64, at the point within
| ocki ng groove 78 having a tangent having the sanme angle in relation to the
axis of port 64 as the angle of locking 15 53 in relation to the axis of

port 64. Accordingly, exterior forward face 79 will have a tangent at sone
point on its are with an angle in relation to the axis of port 64 greater
than the angle of I|ocking chanfer 53 in relation to the axis of port 64. To
insure this |locking action, the maxi mumradi us of second internediate
support cylinder 90 is selected to be |less than the radius of rear cylinder
35 by an anmount | ess than the dianmeter of 20 the mﬁre formng clip 54. Wth
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too early in the connection process, which would allow movement of clip 54 out of interior
annular groove 48 and the beginning of clip 54 clogging port 64. Next, three events occur in a
most important combination to give rise to all the described important characteristics, except for
ensuring that the required insertion force of the coupling is low. One, camming ramp 77
20  encounters alignment chamfer 45. This further forces siem 14 into almost perfect axial
alignment with port 64. Two, clip 54 is being coaxed back into interior annular groove 48 by
centering ramp 76. Three, the forward edge of leading support cylindrical surface 86 encounters
second transition ramp 46 to further confine the lateral alignment of stem 14 within port 64. Itis
these three events operating in concert that prevents stem 14 from exerting such force upon clip
25 54 as to snag one portion of clip 54 and force it out of interior annular groove 48 at an angle
down inside port 64. Now stem 14 is in nearly perfect alignment with port 64. Accordingly,
there is nothing to do but press stem 14 the remaining distance into port 64 to the point of clip 54
seating into locking groove 78. This place coupling 10 into the locking engagement described

earlier.



10 to adequate alignment with rear cylinder 35, clip 54 and second
i nternmedi ate cylinder 34. Annular |lead-in surface 94 then encounters first
transition ranp 47 to align it with first internediate cylinder 33.
Finally, annular lead-in surface 94 encounters second transition ranp 46 to
alignit with forward cylinder 32. At this point, centering ranp 76
encounters alignnment chanfer 45, forcing stem 14 to begin axial alignnent
with port 64. Not only does this provide 15 this first |level of forcing
axial alignnment, it also protects clip 54 frominteracting with stem 14 too
early in the connection process, which would all ow novenent of clip 54 out
of interior nd t egi.nni f.clip 54.cloggin ort
64. Next, tlh F%gﬂg\%%htfgg@g%sg rp%?cr??s 5 ennslll;ig El?ﬁ%‘%‘?t@n ?lc‘%%ﬁnﬁﬁﬂagx apgqﬁ?’% rise
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t he ﬁ)oi nt of clip 54 seating into |ocking groove 78. This place coupling 10
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with port 64 evenin difficult environnents. This satisfies t and
fifth of ceuplingseiscatitfics chamgsteristintwvochar act eri sti cs. The described three

events OCCUE: LI Is Lnat. .ensure t.hat.,cli s not npved into a
posi tion tlr%’%ahlggs&f‘%“‘%ﬁ%ggk%oﬁ°%§i‘?° %:ilssﬁ%lwf\%e A ‘{)sﬁg%gg%%% e “f(g ©m'Bi ndi ng
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is thus hiegBiutt drand Siidittioh ®f Birdd @Lritg 4HUD with second transition ramp 46 to compress

first o-ring seal 42 and slide it along the surface of second fransition ramp 46, seal interaction,

and the interaction of clip 54 with camming ramp 77 to expand clip 54 and slide it along the
surface of camming ramp 77, clip interaction.

20 The distance over the port between the point where first o-ring seal 42 first contacts second
transition ramp 46 and the point where camming ramp 77 first contacts snap ring 54, upon
insertion of hose stem is herein referred to as the port peak distance. The distance over the male
connection portion 66 of stem 14 between the point where first o-ring seal 42 first contacts
second transition ramp 46 and the point where camming ramp 77 first contacts snap ring 54,

25  upon insertion of hose stem is herein referred to as the stem peak distance. Specific to this
embodiment, port peak distance is less than stem peak distance by an amount that separates the
times when seal interaction and clip interaction occur. This eliminates the additive affect upon
the required insertion force caused by seal interaction occurring simultancously with clip
interaction. This does not reduce the overall amount of energy required to effect the connection.

30 However, it does reduce the peak force required to the greater of either the force requirement

10



m sal i gned insertion of hose stem 14 into port 64. This satisfies
characteristic four. The snoboth nature of the connection process and the
reliable novenent of clip 54 into proper position |leads 10 to a coupling
that is tolerant of ordinary excursions of dinmensions found in norm

manuf acturing processes. This allows the required insertion force is

consi stent anong sibling couplings. This satisfies characteristic two.
Finally, satisfaction of characteristic one is facilitated by the self
aligning characteristic of the instant invention, by reduceing the
opportunity for various I nteractions of nenbers of port 64 15 with nenbers

of stem aff ert| Qrce, s.to insertjon force being
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16 from the associated fixture, machinery or equipment. However, during the first assembly,
hose stem 14 is installed by merely pressing it into adapter 16. As stated earlier, Port 64 can also
be formed into body assembly 12 with all of the elements of adapter 16 and nut 24 except for
20  threads intermediate thereto. In such configuration, removal and reconnection of hose stem 14
entails unthreading and rethreading body assembly 12 upon the associated fixture, machinery or
equipment, respectively. Also as stated earlier, port 64 can be formed directly into the associated
fixture, machinery or equipment. When so formed, disconnection is not allowed.
It should be noted that there is freedom for relative rotation between the hose end assemblies
25 and the body assemblies of all embodiments. Such relative rotation permits nut 24, or body
assembly 12 as the case may be, to be rotated for disassembly of quick coupling 10 without
corresponding rotation of the associated hose. Similarly, the hose may be rotated relative to
body assembly 12 when required for installation in confined locations.
The foregoing description and illustrative embodiments of the present invention have been

30 shown on the drawings and described in detail in varying modifications and alternative
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5 Hose stem 14 is preferably provided with debris barrier 84 which is
aligned with the end of nut 24 when hose stem 14 is in the assenbl ed
position. Such structure provides a visual indication that the hose end has
been pushed into the body assenbly a sufficient anbunt to cause first
o-ring seal 42 and clip 54 to be adequately engaged. Further, debris barrier
84 acts as a forward stop for the ferrule and bl ocks certain debris from
entering body assenbly 12. The 10 reduction of the entrance of debris is
greatly enhanced by the presence of second o-ring seal 80 at rearward
o-ring groove 82. Second o-ring seal 80 seals the gap that woul d ot herw se
exi st at embhembqt of bRk %‘&@x@f&oéﬁ%&%ﬂﬂmm\%mgM{:)émgeﬁdncﬁlthe%f}&efuﬁ&? 92 and
rear cylinder 35 upon joinder o ose stem 14 wt 0 assenbly 12. Wth

t hi s embdcixemplery anly, sndibetthesaope of thempentioh inte b limited dnlf toike aldimsasr 16 by

t hreadi n u 15 .2 f r nd to r.ei | - 14 by

t hr eadi nglt%B{eteﬂ X gél??g%tp%%%ggﬁ%%mi%’ﬁhg?ﬁﬁ%@nt] lﬁug{}%%v%liyc‘%lsecgossgc}r%%ggne nt can be
assenbl ecuiably miytapemmnbddid thd dbbenod of aagelealentofhictoia pbevpecifiallyritsslobdde
associated fixture, machinery or equi pnent. However, during the first

assenBl y,*™MHose stem 14 is installed by nerely pressing it into adapter 16.
As stated earlier, Port 64 can also be fornmed into body assenbly 12 with
all of the elenents of adapter 16 and nut 24 except for 20 threads
internediate thereto. In such configuration, renoval and reconnection of
hose stem 14 entails unthreading and rethreadi ng body assenbly 12 upon the
associ ated fixture, machinery or equipnent, respectively. Also as stated
earlier, port 64 can be fornmed directly into the associated fixture,

machi nery or equi prent. Wen so forned, disconnection is not allowed. It
shoul d be noted that there is freedomfor relative rotati on between the hose
end assenblies 25 and the body assenblies of all enbodi nents. Such relative
rotation permts nut 24, or body assenbly 12 as the case may be, to be
rotated for disassenbly of quick coupling 10 without corresponding rotation
of the associated hose. Simlarly, the hose may be rotated relative to body
assenbly 12 when required for installation in confined | ocations. The
foregoi ng description and illustrative enbodi nents of the present invention
have been 30 shown on the draw ngs and described in detail in varying

nodi fications and alternative 11 enbodi nents. It shoul d be understood,
however, that the foregoing description of the invention
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is exenplary only, and that the scope of the invention is to be limted only
to the clains as interpreted in view of the prior art. Mreover, the
invention illustratively disclosed herein suitably may be practiced in the
absence of any elenment which is not specifically disclosed 5 herein. 12 W
claim 1. A quick connect coupling conprising: a clip; a port conprising:
an interior annular groove adapted to support said clip; a forward
cylinder; a rear cylinder; a first transition ranp; a port peak distance; a
first inté&eddinate cylinder internediate to said forward cylinder and a
second internediate cylinder, said second internediate cylinder
internmediate to said first internmediate cylinder and to said rear cylinder

said firstt ra%&giélp&nh@gmo@ﬁ{ﬁl?%jnagsiﬁé:om said first internediate cylinder
to said second internedi ate cylinder; and a second transition ranp extending

fromsaid forwactpicylinder to said first intermediate cylinder; wherein at
| east said first &nd second internedi ate cylinders and said second
transition rar‘rﬁpg &R A& by a first part connected to a second part

defining at | eapint&drdnmansbeve MaREY R suppdtEaiid £lgp; el enent; and a stem havi ng
mal e connection portion conprising; a forward annular seal groove adapted

to recei ve sai @fewgrd ewdinderenent ; an annul ar | ead-in surface; a |eading
support cyli n%lré:a@lcyﬁnl%{e&ace; a follow ng support cylindrical surface; a
carom ng ranp;

a first transition ramp;

a port peak distance;

a first intermediate cylinder intermediate to said forward cylinder and a second
intermediate cylinder, said second intermediate cylinder intermediate to said first
intermediate cylinder and to said rear cylinder, said first transition ramp extending from
said first intermediate cylinder to said second intermediate cylinder; and

a second transition ramp extending from said forward cylinder to said first
intermediate cylinder;

wherein at least said first and second intermediate cylinders and said second
transition ramp are defined by a first part connected to a second part defining at least said
annular groove;

a sealing element; and a stern having male connection portion comprising;

a forward annular seal groove adapted to receive said sealing element;

an annular lead-in surface; a leading support cylindrical surface;

a following support cylindrical surface;

a camming ramp,

a stem peak distance;

centering ramp; and an intermediate support cylindrical surface intermediate to

said leading support cylindrical surface end said following support cylindrical surface.
2. The quick connect coupling of claim 1 wherein said first part is an adapter

adapted to be threaded to a structure and said second part is a nut adapted to be threaded

to said adapter.
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a stem peak di stance; centering ranp; and an internedi ate support
cylindrical surface internediate to said |eading support cylindrical
surface end said foll owi ng support cylindrical surface. 2. The quick
connect coupling of claim1 wherein said first part is an adapter adapted
to be threaded to a structure and said second part is a nut adapted to be
threaded to said adapter. 13 3. The quick connect coupling of claim2
wherein a connected coupling can be disconnected by unthreadi ng said nut
fromsaid adapter. 4. The quick connect coupling of claim1 wherein said
port peak _distance is unequal _to said stem peak distance., 5. A quick
connect cdupl i ABE eWaprERFHGouplingaficlsim 2 whsrein 8 spnnerisd cgupliag cpmberi or annul ar

groove adﬁﬁ&&ﬂl@é@dﬁﬂpwcrgdi%g%@d%{ éra.sﬁdfaﬁﬁ"é&rd cylinder; a rear cylinder; a

first transitionra pea istance; a first internedi ate cylinder
internediate to said forward cylinder and a second internmediate cylinder,

said second internedi ate cylinder internedi ate to sai drst _internmediate
cyl i nder &nd tiﬁ%awg( ?‘E‘&FthFVPlir’lH@é}fF AR Mo faid P%§F‘ﬁﬁ ‘Iﬂﬁa?“&r’ri)u@ﬁ’r‘@ndi ng
from sai ¢ {id stmipBlicdidBalicat e cylinder to said second internediate cylinder;
and a second transition ranp extending fromsaid forward cylinder to said

first internediate cylinder; a sealing elenent; and a stem having nal e
connectiog porti on cogﬁrisin : orward annul ar seal groove adapted to
i

f A
recei ve sdid séaql‘il‘iln(gco %:rtr@%'{p%hg%‘)mpnsmg:

a clip;

a port comprising;

an interior annular groove adapted to support said clip;

a forward cylinder;

a rear cylinder;

a first transition ramp;

a port peak distance;

a first intermediate cylinder intermediate to said forward cylinder and a second
intermediate cylinder, said second intermediate cylinder intermediate to said first
intermediate cylinder and to said rear cylinder, said first transition ramp extending from
said first intermediate cylinder to said second intermediate cylinder; and

a second transition ramp extending from said forward cylinder to said first
intermediate cylinder;

a sealing element;

and a stem having male connection portion comprising;

a forward annular seal groove adapted to receive said sealing clement;

an annular lead-in surface;

a leading support cylindrical surface;

a following support cylindrical surface;

a camming ramp;

a stem peak distance;

a centering ramp; and

14



an annul ar lead-in surface; a |eading support cylindrical surface; a
follow ng support cylindrical surface; a canm ng ranp; a stem peak

di stance; a centering ranp; and 14 an internedi ate support cylindrical
surface internediate to said | eading support cylindrical surface and said
foll owi ng support cylindrical surface; wherein a connected coupling can be
di sconnected by unthreading a part of said port defining at |east said
annul ar groove from anot her part of said port defining at |east said first
and second i nt ex mtinadietecyppordeimdacad swéicd iraamdohid toaaidileddiny suppgt sai d nmal e

connection portion being retained in said.part of said port defining said
annul ar gf¥bitEcal §%ﬁacﬂlgé?‘§d%‘ﬁ§s‘mp§ﬁ8¥lé‘g‘ﬁ'lcﬁl @ef>annul ar groove and a

cooperating | oGk a HmAGME] éiﬁi;iiiéf@adﬁ% @RbshIRU By LAMREMIN paRWrishian- 6. The
qui ck connect coupling of claim5 wherein said port peak di'stance is unequal

to said sperndplaniig eli lsashsaid aninlar grovet fiweh aothienpat of sagl pornddfmingoat teastt | on

portion of . i ck connect coupli i_nt ort, of said quick connect
coupl i ng E%}ﬁﬁ%{g{’ @B_c?]ilu‘gl %"é‘ﬁ@agfcé’ﬂ'g‘}%%/ isﬁ@ Sg%ﬁn& %’8?‘?% *a forward
cylinder, a fkdiginaletoahd®idh pbfiof beindd@hinedin' @Rl pabdOfisiid Port defihing §did
transition ranp, a second transition ranp, and an interior annular groove;
provi di ngas@la gieave, connection portion with an annular lead-in surface, a

| eadi ng suppor By géﬂl El?ﬁjﬁélﬁghlsﬁéjs%& fi°Said annular groove and a cooperating locking

groove defined in said male connection portion.

6. The quick connect coupling of claim 5 wherein said port peak distance is unequal

to said stem peak distance.

7. A method of inserting a male connection portion of a quick connect coupling into
a port of said quick connect coupling comprising the steps of:

providing said port with a forward cylinder,

a first intermediate cylinder,

a rear cylinder,

a first transition ramp,

a second transition ramp, and

an interior annular groove;

providing said male connection portion with an annular lead-in surface,

a leading support cylindrical surface,

a first intermediate support cylinder,

a second intermediate support cylinder,

a following support cylindrical surface,

a centering ramp, a camming ramp,

a seal groove, and

a locking groove;

providing a clip;

providing a sealing element;
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a first internediate support cylinder, a second internedi ate support
cylinder, a follow ng support cylindrical surface, a centering ranp, a
cammi ng ranp, a seal groove, and a |ocking groove; providing a clip;
providing a sealing elenent; 15 placing said clip in said interior annul ar
groove; placing said sealing elenent in said seal groove; inserting said
annul ar |l ead-in surface through said rear cylinder; expanding said clip with
said camm ng ranp while said second transition ranp and said sealing

el ement are sephriagedi chipmi sod integios anrohlla@emne;, transition ranp with said
sealing elenent; .insertin faid annul ar. | ead-in surface through said
forward cyl i ndBPF‘ngisﬂgéFatl’ingg? eé%ﬁnﬁmsgéasieﬂﬁ%qvénent t hrough said forward

cylinder; repgagbking il dnfdhdedd inRuMhdeth Rl s e REEESIRDer 2P, and,
positioning said clip in said |ocking groove. 8. The nethod of claim?7
wher ei n sai d pexpanding gaid glip withrsaidwiamiming faoypwelite seid seoetal transigioh iranay
i nt er medi at‘f G Isiagdegl, a rear g%kel nder, a first transition ranp, a second
transiti o %ﬁlr%,e RgIC'ERent TR psP gh_nul ar groove conprises providing an
integral port. céhtacting siigtsbeld @anditi@i finp Wiiedari stabigi éleedyi di ng sai d port
with a forward cylinder, a first internediate cylinder, a rear cylinder,

inserting said annular lead-in surface through said forward cylinder;

inserting said sealing element through said forward cylinder;

repositioning said clip with said centering ramp; and,

positioning said clip in said locking groove.

8. The method of claim 7 wherein said providing said port with a forward cylinder,
a first intermediate cylinder,
a rear cylinder,
a first transition ramp,
a second transition ramp,

and an interior annular groove comprises providing an integral port.

9. The method of claim 7 wherein said providing said port with a forward cylinder,
a first intermediate cylinder,
a rear cylinder,
a first transition ramp,
a second transition ramp,
and an interior annular groove comprises defining said forward cylinder,
a first intermediate cylinder,
a rear cylinder.,
a first transition ramp,
a second transition ramp, and

an interior annular groove in a structure.

10.  The method of claim 7 wherein said providing said port with a forward cylinder,

16



a first transition ranp, a second transition ranp, and an interior annul ar
groove conprises defining said forward cylinder, a first internediate
cylinder, a rear cylinder., a first transition ranp, a second transition
ranp, and an interior annular groove in a structure. 10. The nethod of claim
7 wherein said providing said port with a forward cylinder, 16 a first
internmediate cylinder, a rear cylinder, a first transition ranp, a second
transition ranp, and an interior annular groove conprises defining said
forward cyl i ndefirst ideriedsite ¢yhinderedi at e cylinder, a rear cylinder, a first
transition ranF a ﬁ%%P”d transition ranp, and an interior annular groove in
a unitary fittPhG YL The et hod of claim 7 further conprising:

di sconnecti ng sdirdl traRdi€orcARPECt i on portion fromsaid port by disconnecting a
part defining said interior annular groove froma part defining said
forward cyl i ndesecosétransitinstamppansk nedi at e cylinder, said rear cylinder,

said first Fragﬁlngér%'?a 6O 3 HEF%%%H@%g%& B gap. said clip
positioned in said annular ggroove nd"sal ocking "groove and t her eby
a first intermediate cylinder,
a rear cylinder,
a first transition ramp,

a second transition ramp, and

an interior annular groove in a unitary fitting.

11.  The method of claim 7 further comprising:

disconnecting said male connection portion from said port by disconnecting a part
defining said interior annular groove from a part defining said forward cylinder,

said first intermediate cylinder,

said rear cylinder,

said first transition ramp,

and said second transition ramp,

said clip positioned in said annular groove and said locking groove and thereby
retaining said male connection portion in said part defining said interior annular groove;
and

reconnecting said male connection portion to said port by reconnecting said part
defining said interior annular groove with said part defining said forward cylinder,

said first intermediate cylinder,

said rear cylinder,

said first transition ramp,

and said second transition ramp.
12. A method of inserting a male connection portion of a quick connect coupling into

a port of said quick connect coupling comprising the steps of:

providing said port with a forward cylinder,
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retaining said nmal e connection portion in said part defining said interior
annul ar groove; and reconnecting said nmale connection portion to said port
by reconnecting said part defining said interior annular groove with said
part defining said forward cylinder, said first internediate cylinder, said
rear cylinder, said first transition ranp, and said second transition ranp.
12. A nethod of inserting a male connection portion of a quick connect
coupling into a port of said quick connect coupling conprising the steps
of : providing séirdipemiediaitd ¢yliadéror ward cylinder, 17 a first internediate
cylinder, a rear cylinder, a first transition ranp, a second transition
ramp, and an iﬁf%?F%P“ﬁﬁnular groove; providing said nale connection portion
with an annul ap freadndifforsiaidpace, a | eading support cylindrical surface, a
first internediate support Cylinder, a second internediate support cylinder,
a foll owi ng suppeeond prghsittetyiamy) surface, a centering ranp, a canm ng ranp,
2|Zﬁth?roove’aﬁpgﬁn%ﬁb?%%ﬁﬂgg %ggye, providing a clip; providing a sealing
providing said male connection portion with an annular lead-in surface,

a leading support cylindrical surface,

a first intermediate support cylinder,

a second intermediate support cylinder,

a following support cylindrical surface,

a centering ramp,

a camming ramp,

a seal groove, and

a locking groove;

providing a clip;

providing a sealing element;

placing said clip in said interior annular groove;

placing said sealing element in said seal groove;

inserting said annular lead-in surface through said rear cylinder;

contacting said second transition ramp with said scaling element while said
camming ramp and said clip are separated,;

inserting said annular lead-in surface through said forward cylinder;

inserting said sealing element trough said forward cylinder;

repositioning said clip with said centering ramp;

expanding said clip with said camming ramp; and,

positioning said clip in satd locking groove.

13.  The method of claim 12 wherein said providing said poll with a forward cylinder,
a first intermediate cylinder,
a rear cylinder,

a first transition ramp,
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placing said clip in said interior annular groove; placing said sealing

el ement in said seal groove; inserting said annular |ead-in surface through
said rear cylinder; contacting said second transition ranp with said scaling
el ement while said camming ranp and said clip are separated; inserting said
annul ar |l ead-in surface through said forward cylinder; inserting said
sealing elenent trough said forward cylinder; repositioning said clip with
said centering ranp; expanding said clip with said camm ng ranp; and,

posi ti oni ng saheecohd pansitiagaianip) ocki ng groove. 13. The nethod of claim 12

wherein said pro idiF% saidggoll with a forward ¥¥Jkpq§r a first

i nt er medi at e ¢ {19 HHBCTORARNNIAF BEQOVE GofApTises Providing 40 Rieerql POT: | anp, 18 a second
transition ranp, and an interior annul ar groove conprises providing an
integral port. 14. The nmethod of claim 12 wherein said providing said port
with a fodfar dThymiethgd of clain 12 mereinzaid previdimgsaidyortrwiér a foawprdgyliederi nder, a

first transitiggug transition ranp, and an interior annul ar

. Se
groove conpri ses ée H%Fﬁﬁaéaﬁﬁg?brmard cylinder, a first internediate

cylinder, a reareagyylimder a first transition ranmp, a second transition
ranp, and an interior annular groove in a structure. 15. The nethod of claim
12 wherei n sai 815t §oPAHY8W: d port with a forward cylinder

a second transition ramp,

and an interior annular groove comprises defining said forward cylinder,
a first intermediate cylinder,

a rear cylinder a first transition ramp,

a second transition ramp, and

an interior annular groove in a structure.

15.  The method of claim 12 wherein said providing said port with a forward cylinder,
a first intermediate cylinder,
a rear cylinder,
a first transition ramp,
a second transition ramp, and
an interior annular groove comprises defining said forward cylinder,
a first intermediate cylinder,
a rear cylinder,
a first transition ramp,
a second transition ramp, and

an interior annular groove in a unitary lilting.

16.  The method of claim 12 further comprising:

disconnecting said male connection portion from said port by disconnecting a part
defining said interior annular groove from a part defining said forward cylinder,

said first intermediate cylinder,

said rear cylinder,
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a first internediate cylinder, a rear cylinder, a first transition ranp, a
second transition ranp, and an interior annular groove conprises defining
said forward cylinder, a first internmediate cylinder, a rear cylinder, a
first transition ranp, a second transition ranp, and an interior annul ar
groove in a unitary lilting. 16. The nethod of claim 12 further conprising:
di sconnecting said nmal e connection portion fromsaid port by disconnecting a
part defining said interior annular groove froma part defining said
forward cyl i ndeid fiseirghsftiongtmpnt er medi ate cylinder, said rear cylinder, 19
said first transjition ranp, and said second transition ranp, said clip
positioned in %‘!ﬁliséldaﬁi;ﬂﬂdéfa“@’it@%\r/@llhnd sai d | ocki ng groove and t hereby
retaining saidg .00 i i i g . WAl Ld, interior
annul ar gr oove?aqlaa{:alﬁ)cf%rg g@%ﬁé\@%ﬁ%@%ﬁ%"% %ﬂcsglrﬁiﬁgéck%?ggﬁj Olﬁ%lr%hlgotﬁé%%’ said port
by r econnetdining ssdinthlpamhectidafportiondn sad part déferingsaiduntaroasnmulo@veved t h sai d
part defi E{iﬂgg said forward cylinder, said first internediate cylinder, said
rear cyli r, said first transition ranp, and said second transition ranp.

20 reconnecting said male connection portion to said port by reconnecting said part
defining said interior annular groove with said part defining said forward cylinder,
said first intermediate cylinder,
said rear cylinder,
said first transition ramp,

and said second transition ramp.
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