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CONNECTOR W TH CONFI RVATI ON FEATURE S BACKCRQUND CF THE

| NVENTTON Thi s Tnvention relates g general ly to a conduit coupling through
which fluid flows. More particularly, the present invention relates to a
qui ck connector which retains a male conduit within a fenal e receptacle,
and a connect WRIBR2IM0 this type which includes a ring for BEWUSISIZHE
proper connection. In the autonotive industry (as well as for nany other

i ndustries) the need al ways exists for |ow cost, reliable, and
easy-to-assenbl e conponents. This need is especially 15 apparent with
respect to providing a connection between fluid conveying conduits, such as
fuel, brake, or refrigerant |ines. Tradltlonally, such a connection is
conprised of a mal e congdgréx EoNMECTOR WD PONPTRY N A T

t hrough use of threaded 1 tt1ngs, I'ngs, or through
bolted-on flanges. Mre recently, a variety of snap together quick connect
retai ners have been used in place of the conventional methods. These

qui ck conne8tors typically ha/RAGRGROUND OFyTBE INGEEPIQGN | egs whi ch engage
an annul ar

This invention relates generally to a conduit coupling
through which fluid flows. More particula;ly, the present
invention relates to a quick connector which retains a male
conduit within a female receptacle, and a connection of

10 this type which includes a ring for confirming proper
connection.

In the automotivé industry (as well as for many other
industries) the need always exists for low cost, reliaﬁle,
and easy-to-assemble components. This need is especially

18 apparent with respect to providing a connection between
fluid conveying conduits, such as fuel, brake, or
refrigerant lines. Traditionally, such a connection is
comprised of a male conduit being retained within a female
receptacle 'through use of threaded fittings, flare

20 fittings, or through bolted-on flanges.

More recently, a variety of snap together dquick
connect retainers have been used in place of the
conventional methods. These quick connectors typically
have a plurality of flexible légs which engage an annular

25 bead attached tc a male conduit and also engage an undercut
groove formed within a female member. Two such examples
are disclosed in U.S. Patent No. 4,601,497 entitled
sswivelable Quick Connector Assembly® which issued on July

22, 1986, and U.S. Patent No. 4,778,203 entitled



25 Dbead attached to a male conduit and al so engage an undercut groove
formed within a femal e nenber. Two such exanples are disclosed in U S
Pat ent No. 4,601,497 entitled "Sw vel abl e Qui ck Connector Assenbly" which

i ssued on July 22,
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"Sw vel abl e "63:?"(: 2170 Connect or for High Tenper at ure Connecti on
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1986, and U S. Patent No. 4,778,203 entitled
18, 1988, both of which were invented by the inventor of

the present invention and are incorporated by reference herew thin. Anothe

qui ck 5 connect or

has a retainer which is flat with pairs of annular arns

ext endi ng t her eagQupeh e Rulckadi ebhedtdiXi bisgr Qilgh dWeiperaRieet Or S

whi ch were invented by the inventor of the present invention are disclosed

ch

r

in U S Patent dofinedtiot" 9icanisdudd br82robetnef 16i8i8¢hbetk o whiaehi t| ed
"Sw vel abl e Qui ck Connector Assenbly" and which issued on June 25,

1985, and Janvers im@&ntetD®y thespuventelr \of Lin¢ bresentoipuenition bpd
reference herewithin. Wile the aforepentioned qui.ck connectors present
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are incorporated by reference herewithin. Another quick
connector has a retainer which is flat with pairs of
annular arms extending therearound which are radially
flexible. Other quick connectors which were invented by
the inventor of the present invention are disclosed in U.S.
Patent Nos. 4,524,995 and 4,423,892, both c¢f which are
entitled "Swivelable Quick Connector Assembly" and which
issued on June 25, 1985, and January 23, 1984,
respectively, and are incorporated by reference herewithin.

While the aforementioned quick connectors present
significant improvements in the art, it ié desirable to
advance the improvements of the known art. Specifically,
it is desirable to provide a coupling retainer which
readily fits into the female receptacle and is easily
removed therefrom. It is also desirable to provide a
coupling retainer with a minimum number of parts and is
shallow enough to be used instead of a screw-in type joint.
In addition, it is desirable to provide such a coupling
which clearly indicates that the quick connector-male
conduit assembly is properly seated within the female

receptacle.



significant inprovenents in the art, it is desirable to 15 advance the

i mprovenments of the known art. Specificallv. it is desirable to provide a
cotipling retainer which readily fits into the fenale receptacle and is
easily renmoved therefrom It is also desirable to provide a coupling
retainer with a m ni numnunber of parts and is 20 shallow enough to be
used instead AYO/BEWew-in type joint. 'In addition, it is deBFFHBISE238
provide such a coupling which clearly indicates that the qui ck
connector-nal e conduit assenbly is properly seated within the fenale
receptacle. 25 2 WO 97/ 12170

PCT/ US95/ 12282 SUMVARY OF THE PRESENT INVENTICN I n accordance with the
present invention, : 0 hes & includes an array

of three, or with t |nd| ck con ector age
conponents fitted t ?é? wggﬁegE%WRﬁﬁﬁ Olpgﬁﬁg of n, a pref%rred

embodiment of the coupler includes an array of three, or

with <the indicator, four guick connector engagement
5 components fitted to the end of a male conduit to form a
quick connector-male conduit assembly in addition to the
parts required for sealing. The array includes an
intermediate plate, a retainer, a backing plate, and, as a
forth component, a seating indicator. The intermediate
10 plate includes a pair of alignment nibs that align the
plate with the adjacent retainer, which itself includes a
pair of release and alignment tabs for alignment with the
backing plate for use when a metal tube or a plastic tube
and tube liner are used. The backing plate also includes
15 a tab which is used for aligning the backing plate with the
seating indicator and the retainer. The array of these
engagement compohents is substantially self-centering on
the male conduit. Because of the series of alignment
members, the engagement components also resist rotation

20 with respect to each other.

The retainer includes a ring which fits about a
portion of the male conduit and a pair of outer arms on
which the release (and alignment to the intermediate plate
and the seating indicator) tabs are formed. The ring and

25 the outer arms lie substantially within a common plane. &
locking lug is formed along the outer periphery of each of

the outer arms for releasable engagement with a locking

3



qui ck connector-nmale conduit assenbly in addition to the parts required
for sealing. The array includes an internediate plate, a retainer, a
backi ng plate, and, as a forth conponent, a seating indicator. The
intermediate 10 plate includes a pair of alignnment nibs that align the
plate with the %%bgggnt retainer, which itself includes a pgicrasbs/2escase
and alignnent“gﬁ ¥8r alignnment with the backing plate for use when a
netal tube or a plastic tube and tube liner are used. The backing plate
also includes 15 a tab which is used for aligning the backing plate with
the seating indicator and the retainer. The array of these engagenent

conponent s I s subelan] ald% $alchafeRY Sl NEhONLARE ThRRUMe of BEREUSS

of the series o?e%ﬁlgnnen e~ engagenent conponents al so resi st
rotation 20  wit{hy 650EEt of OtRaCReRb ST redbpticial Nitie | outerlearssrang
which fits about a portion of the male conduit and a pair of outer arns on
whi ch t he rel eassaxizyd witignteeat ringt hFhentrdngedingd cthe aewtemdarme 3veating
i ndi cator) tabs are fornmed. The ring and 25 the outer arns lie
substantial |y wattdached ceameacipletifer at 12PN @Fers Wdrhe @14PBRghfe

outer peri phery_of each of (he, uter 3118,/ "\£a5ABLELENALE™IE By

squeezing, independent of the inner arms. A series of

bushings and an O-ring (or O-rings) are provided adjacent

the array of engagement components to provide for proper

seal of the male conduit within the female receptacle, as

10 well as providing for proper fit of these components with

| respect to each other, such that a bearing on the male

portion to the female portion, on each side (inner and
outer) of the sealing member is provided.

Insertion of the gquick connector-male conduit assembly

15 is effeéted by the installer generally positioning the free

end of the male conduit into the female receptacle and (if

a seating indicator is used) pushing against a pop-off ring

until the ring franges from the body of the seating

indicator. The franging action indicates that the quick

20 connector-male conduit assembly is properly seated within

the female receptacle. The outer arms of the retainer and

their associated locking lugs are squeezed toward the inner

arms as the retainer is forced past a concave outer surface

fofmed on the female receptacle.
25 Removal of the assembly from the female receptacle is
easily accomplished by the remover squeezing the release

and alignment tabs toward one another either by use of a

4
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recesséd bore formed along the inpner circunference af the axial bore of the
femal e receptacle. The outer arns are coaxial with the ring. The ring and
the outer arns are attached to each other at a common area which allows the
5 outer arnms to be noved toward one anot her such as by squeezin

i ndependent of MOHE/RTAer arms. A series of bushings and an '@W‘?ﬁ?@{’}’é’r

O rings) are provided adjacent the array of engagenent conmponents to
provi de for proper seal of the nmalé conduit within the.femal e receptacle,
as 10 well as providing for proper fit of these conponents with respect to
each other, such that a bearing on the male portion to the fenmal e portion,
on each side (irhand 91 dutep} 8P erRetocdrpg fhebOMtET prosi dewardn$betion

of the quick conpector-nale conduif{. assenbly 1 is effected by_the
st o 1 o o ey S et o SRS ol 78 e cRorkind o1 U5k cha ELeRR Shene

feml e receptacl & (ideadrd31bBR1AGUERE Cfolin the PN Hblelba®

bore in the bore of the female receptacle. ©Once cleared,

5 the remover withdraws the quick connector-male conduit

assembly from the female receptacle. The quick connector

male is an assembly that is placed directly on the conduit

that carries the fluid.

The present invention overcomes some of the

10 d;fficulties associated with assembly and disassembly of

known connectors. Specifically, the retainer does not

require assembly to a centering component other than the

conduit. Furthermore, the springing interlocking part is

like a snap-ring and is in the plane of the locking to the

15 female portions, thus eliminating known springs that

undesirably occupy some length parallel to the conduit and

are at right angles to the plane of the radial retainer-

locking wall of the locking recessed bore and the locking

portions carried on the conduit by the springing component.

20 Accordingly, it is an object of the present invention

to provide a hand-releasable gquick connector that
incorporates a relatively thin retainer.

It is a further object of the present invention to

provide a connection that can employ both metal and plastic

25 for the male and female portions.



until the ring franges fromthe body of the seating indicator. The
frangirng action indicates that the quick 20 connector-nmale conduit
assenbly is properly seated within the femal e receptacle. The outer arns of
the retainer and their associated | ocking lugs are squeezed toward the

inner arms as ai ner is forced past a concave outer SLpCfTﬂggs,{ﬁgzrred on
the femal e re@%ﬁﬁgéﬁh Renoval of the assenbly fromthe fenale

receptacle is easily acconplished by the renover squeezing the rel ease and
al i gnnent tabs toward one another either by use of a 4 WO 97/12170
PCT/ US95/ 12282 hand or a tool so as to force the outer arms toward the

i nner arns, thus al rig_’ t S?%tl og f:g 'éi—ﬂﬁ:hte‘} Cbﬁgég{:heof ﬁqﬁ? Sresen

r et ai ner-1| ocki ng vvaI form t he OCkI ng recess ore | ore of the
femal e recept aci fyefbifh CL86 ng?%;éet BevepaDVohrvativhis\ial&€afidi Temale

connector-nmal e conduit assenbly fromthe femal e receptacle. The quick
connector mal e tomponasteerdt thiehabnnecpiamed directly on the conduit

It is a further object of the present invention to

5 provide such a retainer that is relatively inexpensive to
maﬁufacture.

A further object of the present invention is to
provide a swivelable quick connector which can be used to
replace, in the same space, a flare or screw-in connector.

10 Still another object of the present invention is to
| provide a self-centering snap ring-type of retainer that
may be released by hand.

A further object of the present invention is to
provide a gquick connector which can be a part of the

15 conduit between ;onnections.

Still another object of the present invention is to
provide a quick connector which has a pop-off ring to show
when a connection is properly made.

Additional advantages and features of the present

20 invention will become apparent from the following
description and appended claims, taken in conjunction with

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

25 The above-noted advantages as well as other advantages
of the present invention will become apparent to one

skilled in the art by reading the following specification
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that carries the fluid. The present invention overcones sone of the
10 difficulties associated w.th assenbly and disassenhly of known

connect ors. Specifically, the retainer does not require assenbly to a
centering conponent other than the conduit. Furthernore, the springing
interlocking part is like a snap-ring and is in the plane of the |ocking to
the 15 fenal eVOR#IRoOns, thus elimnating known springs PCRRPs12282
undesi rably occupy sonme length parallel to the conduit and are at right
angles to the plane of the radial retainer- |ocking wall of the |ocking
recessed bore and the | ocking portions carried on the conduit by the
springi ng conponent. 20 Accordingly, it is an object of the present
invention to prand gabigingdnglaime sk Feniugtdien ¥éthesedprenggtto the

incorporates a relatively thip retainer. |t is a further object of the
present inventi JPLEGYAREPERVINGR AL MR hat can enpl oy both netal and

plastic 25  for thepfgl,eeafhSPLE BPF14PNP vidw of the quick connector

according to a preferred embodiment of the present

5 invention;

Figure 2 is a sectional view of the quick connector-
male conduit elements of Figure 1 assembled and spaced
apart from a female receptacle, also shown in section:

Figure 3 is a sectional view of a quick connector-male

10 conduit assembly like Figures 1 and 2 locked in position
within an alternate embodiment of a female receptacle;

Figure 4 is a perspective view of one side of the
quick connector intermediate plate according to a preferred
embodiment of the present invention;

15 Figure 5 is an end view of the guick connector
intermediate plate shown in Figure 4:

Figure 6 is a perspective view of side opposite that
side of the quick connector intermediate plate shown in
Figure 4:;

20 Figure 7 is a perspective view of the retainer of the
assembly according to a preferred embodiment of the present
invention;

Figure 8 is an end view of the retainer of Figure 7:

Figure 9 is a sectional view of the retainer according

25 to a preferred émbodiment taken along lines 9-9 of Figure



WO 97/ 12170 PCT/ US95/ 12282 1t is yet
still :another object of the present invention to provide several variations
mal e and fermal e conponents of the connection. It is a further object of the
présent invention to 5 provide such a retainer that is relatively

| nexpensi ve t !¥&@ cture. A further object of the present ﬂﬁ¥ﬁ%3 jpis to
provi de a smA$% lJ"72?'qwck connector which can be used to replace |n t he
sanme space, a flare or screwin connector. 10 Still another object of

the present invention is to provide a self-centering snap ring-type of
retainer that may be rel eased by hand. A further object of the present

nventfon 15 L0 POVEiGufe 4 4 GOBBSELGHaY NI $aRchCaToRA F1ls hBE1E5

condui t between conne l'ons. anot obj ect esent invéntion
Is to provide aggug ﬁgnppctor whi ch has a pop-off ring to show when a
connection is properly nade. Additional advantages and features of the
present 20 inventi o”higuwé |11 liscansectipaantiew takent Akondg oliros Ng-11
description and appended clains, taken in conjunction with

of Figure 8;

5 Figure 12 is a sectional view taken along lines 12-12
of Figure 11;

Figure 13 is a perspective view of the backing plate
according to a preferred embodiment of the assembly of the
present invention;

10 Figure 14 is a side view of the backing plate of
Figure 13;

Figuré 15 is an end view of the backing plate of
Figure 13, taken from the side opposite that shown in
Figure 13;

15 Figure 16 is a perspective view of the intermediate
plate and the retainer ring according to a preferred
embodiment of the present invention;

Figure 17 is a perspective view of the array of
seating indicator, ' backing plate, retainer, and

20 intermediate plate components according to a preferred
embodiment of the present invention;

Figure 18 is a perspective view of the seating
indicator of Figure 17:

Figure 19 is an end view of the seating indicator of

25 Figure 18;

Figure 20 is side view of the seating indicator of

Figure 18;



t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS 25 The
above-not ed advantages as well as other advantages of the present invention
wi FT- beconme apparent to one skilled in the art by reading the follow ng
specification 6 WO 97/ 12170 .

PCT/ US95/ 12282 and subjoined clains in conjunction with reference to the
follow ng drawed/121m0 whi ch: Figure 1 shows an expl oded vi ewP&T/USPRI2382i ck
connector according to a preferred enbodi nent of the present 5 invention;
Figure 2 is a sectional view of the quick connector- nmale conduit el ements
of Figure 1 assenbled and spaced apart froma fenmale receptacle, also shown
in section; Figure 3 is a sectional view of a quick connector-nmale 10
conduit assenbly |ik&iBuger2t is anpartiatkdetialilgdssecvionil Miewant the

alternate enbodi nent of a female receptacle; Figure 4 is, a perspective_.vi ew
of one side of gﬁgck connector-male cgngukt assghbly hav1ngpbee£ %ocked

into place with the pop-off ring of the seating indicator
in its franged position;

5 Figure 22 is a view similar to the view of Figure 21
but illustrating the ring element in spaced apart relation
from the female receptacle;

Figure 23 1is a sectional view illustrating an
alternate embodiment of the quick connector-male conduit

10 assembly of the present in spaced apart relation from the
female receptacle of Figure 3;

Figure 24 is a sectional view of an embodiment of the
quick connector-male conduit assembly of Figure 24 locked
in place within still a further alternate embodiment of the

15 female receptacle according to the present invention; and

Figure 25 is a perspective view of an alternate
embodiment of the retainer fitted to the intermediate plate
according to a preferred embodiment of the present

invention.

DETAILED D PTIONS OF THE PREFERRED EMBODIMENTS
In general, the present invention is directed to a
gquick connector-male conduit assembly incorporating a hand-
releasable, self-centering ring-like retainer having a
25 seating indicator assembled therewith. The seating
indicator includes a pop-off ring to assist in the
installation of the quick connector-male conduit assembly

9



qui ck connector internediate plate according to a preferred enbodi nent of
the preesent invention; 15 Figure 5 is an end view of the quick
connector internediate plate shown in Figure 4; Figure 6 is a perspective
view of side opposite that side of the quick connector internediate plate
shown in Figur Figure 7 is a perspective view ai ner
of .t he assenbl?og)gco?dl ng to a preferred enbodi nent of the p?gg}éjﬁfg’ﬁ%
invention; Figure 8 is an end view of the retainer of Figure 7; Figure 9 is
a sectional view of the retainer according 25 to a preferred enbodi nent
taken along lines 9-9 of Figure 8; 7 WD 97/ 12170

PCT/ US95/ 12282 girgw% }3mhseres é;ft‘.éhfﬁl atiae ol g{songf*gfr}gsldf}%ﬁéot&%ﬂé

Fi gure 8; Figur sectional view taken
installer that a male conduit has been locked to a female

receptacle. The present invention finds utility in, for
example, coupling the tubing disposed between the elements

5 of fuel, water, or oil systems. It may be used with
plastic or metal conduits, as shown in the inventor’s
pending United States patent application Serial No.
08/503,454, titled MEANS OF COUPLING NON-THREADED
CONNECTIONS.

10 . More particularly, the connector of the present
invention also finds application in external oil lines and
hoses as well as in hydraulic brake systems. The present
-connector may also be used in vehicle fuel systems,
between, for example, the fuel tank and the fuel pump and

15 the carburetor or fuel injection system. While having
particular usefulness in motor vehicles, the connector of
the present iﬁvention may also find application in
virtually any situation in which male and female fluid-
carrying lines must be connected.

20 Referring to Figure 1, an exploded view of a quick
connector-male conduit assembly, collectively referred to
as 10, and an exemplary female receptacle 11 is
illustrated. The female receptacle 11 as illustrated is of
the deep drawn type and may be made of a drawn metal or

25 other material. The assembly 10 includes a male conduit
12 (shown broken). The male conduit 12 is an elongated

cylindrically-shaped part having a distal portion or

10



of Figure 8; 5 Figure 12 is a sectional view taken along lines 12-12
of Figure 11; Figure 13 is a.perspective view of the hacking plate
according to a preferred enbodi rent of the assenbly of the present

i nvention; 10 Figure 14 is a side view of the backing plate of
Figure 13; Figure 15 is an end view of the backing plate of Figure 13,

t aken from t h&v@PHBIWposite that shown in Figure 13; 15 PCI/URJa?8% 16
is a perspective view of the internediate plate and the retainer ring
according to a preferred enbodi ment of the present invention; Figure 17 is

a perspective view of the array of seating I ndi cat or, backi ng pl ate,
ret ai ner, and 20 I nt er medi at e &Iate cqonpqnent s_ according to_a preferred
embodi ment of t Rtangelde@nd nddnt fBR; F F@iseds PRllaheddelPrPedyi®ty & the

.Sﬁg.tlcgg oir _ng} ngggegﬁgﬁyﬁ% ]‘FéngFiitqlLéri%a].Lg ci.isst%'?xc%m}r\&ne%hg é l%%gse%tén@
13. The raised collar 14 includes a radial wall 15. The
assembly 10 acts as a fluid conduit for a fuel, braking or

5 refrigeration system within an automotive vehicle or the
like. Therefore, the male conduit 12 must be securely
affixed within the female receptacle 11.

The assembly 10 also includes a seating indicator 16,
a backing plate 18, a hand-releasable, self-centering

10 retainer 20, an intermediate plate 22, a pair of bushings
24 and 26, and an O-ring 28. (It is to be understood that
the O-ring 28 is provided for sealing and could consist of,
for example, a pair of O-rings.) The seating indicator 16,
the backing plate 18, the retainer 20, and the intermediate

15 plate 22 collectively form an array of engagement
components 29. The bushings 24 and 26 are annular shaped
and are preferably defined by quadrilateral walls having
rectangular cross sectional shapes. However, as is known
to one skilled in the art, such bushings may be U-shaped.

20 The bushings 24 and 26 are useful in "piloting" the
assembly 10 into the female receptacle 11. The bushings 24
and 26 are made from a plastic material or a metallic
material having sufficient hoop strength to withstand the
radially outward-directed forces acting thereupon, or they
25 can be slip-fitted along the conduit from plastic or metal.
The O-ring 28 is preferably formed from an elastomeric

material such as rubber.

11



Figure 20 is side view of the seating indicator of Figure 18; 8 WO

97/ 12170 PCT/ US95/ 12282 Figure 21 is
a partial, detailed sectional view of the quick connector-nale conduit
assenbly havi ng been | ocked into place with the pop-off ring of the seating
i ndicator in i ged position; 5 Figure 22 is a v rto
t he view of FR%%?Qﬁg% but illustrating the ring elenent in S%QQE gg?t
relation fromthe fenale receptacle; Figure 23 is a sectional view
illustrating an alternate enbodi nent of the quick connector-nale conduit 10
assenbly of the present in spaced apart relation fromthe fenmal e receptacle

of Figure 3; Figure £dei t | Kk
connect or - mal e condul ?ealz%s}rg[d: éosoaglhgﬁirlgvgﬁé%ﬁ: 2?313?% ggg%egé\naitﬂﬁ,n%swﬁl | a

further alter nats&ppabeﬂn@re:ﬁumnérs han#5thé éfetenfiRantiohcana ceveh thdid t he
present invention; and
numbers could be altered as necessary to provide for proper

fluid-tight assembly of the male and female components.

5 The engagement components of the array 29, the bushings 24

and 26, and the O-ring 28 are captured between the flanged

end 13 and the radial wall 15 of the raised collar 14. An

exterior side of the bushing 24 engages the plate 22

thereby transferring the forces that would otherwise

10 separate the male conduit 12 from the female receptacle il.

The plate 22 acts to receive these separation forces on fhe

male conduit 12 from the bushing 24 and transfer the forces

to the female receptacle 11 by interlocking with a radial

retainer-locking wall forming one wall of a recessed bore

15 formed in the female receptacle 11, as will be described

below. The wall 15 keeps the engagement component array 29
from translating $way from the connection.

Figure 2 is a modified view of the exploded view shown

in Figure 1 showing the components of the quick connector-

20 male conduit assembly 10 assembled on the end of the male

conduit 12. The general configuration of the male conduit

12 and its overall design are some of the subjects of the

inventor’s pending United States patent application, Serial

No. 08/503,454, titled MEANS OF COUPLING NON-THREADED

25 CONNECTIONS. As is known in the art, part of the end of

the female receptacle 11 is fitted within the end of a hose

or line 30 which is preferably made from a semi~flexible

12



Figure 25 is a perspective view of an alternate enbodi nent of the retainer
fitted'to the internedi ate plate accordin

present 1 nventi on.

general, the present invention is directed to a quick connector-nale

conduit assenbly incorporating a hand- rel easable, self-centering ri-n

retai ner havi MYyO&”PMB70 seating indicator assenbled therewPCHUSISI2IHe
seating indicator includes a pop-off ring to assist in the installation
t he quick connector-nale conduit assenbly 9 WO 97/12170

PCT/ US95/ 12282 into a female receptacle and to positively indicate to the
installer that a male conduit has been | ocked to a fenmal e receptacle.
present inventi @ndfi gypandabley ?*ﬁsqqmenéﬁanﬂp§erééhplFH@hthéStuEN?EF

di sposed between the elenents 5

be used with

10

15

20

25

wat e

or syste
however, expandable po{ymerlc an metali Kﬁ '

terials cén
also be used.

Figure 2 also illustrates the construction of the
female receptacle 11 which is an exemplary but not an
exclusive receptacle for use with the guick connector-male
conduit assembly 10 of the present invention. The female
receptacle includes a throughbore 31 that includes lead-in
chamfer 32 formed at the open end of the throughbore 31 of
the female receptacle 11. The chamfer 32 aids in the
installation of the retainer 20. The retainer 20 is a
quick connect fastener that includes ocuter flexible arms
(discussed below with respect to Figures 7 through 12) that
are compressibly squeezed inward toward the longitudinal
axis of the male conduit 12 by insertion into the lead-in
chamfer 32 of the female receptacle 11.

The throughbore 31 of the female receptacle 11 also
includes a locking recessed bore 33 adjacent the lead-in
chamfer 32. The retainer 20 is releasably locked within
the recessed bore 33. The semi-flexible hose or tube 30 is
attached to the female receptacle 11.

Referring to Figure 3, a sectional view of the
assembly 10 locked within a female receptacle 34 formed at
the end of a rigid fluid line 35 is illustrated. The
receptacle 34 includes a throughbore 36 having a lead-in
chamfer 37, a recessed bore 38, a radial retainer-locking

wall 39, an inner conical surface 44, and an inner tubular

13
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pl astic or metal conduits, as shown in the inventor's pending United States
patent* application Serial No. 08/503, 454, titled MEANS OF COUPLI NG
NGON- THREADED CONNECTI ONS. 10 More particularly, the connector of
thé present invention also finds application in external oil lines and
hoses as well as._in draulic brake systens. The present con I al so
be.used in veﬁ?@?@uﬂ el systens, between, for exanple, the f sngﬁgnd
the fuel punp and 15 the carburetor or fuel injection system Wi | e
havi ng particul ar useful ness in notor vehicles, the connector of the
present invention may also find application in virtually any situation in

whi ch mal e and gggl e, & ui g}gﬁgg;dé{]&:ﬂgrneéggggé%gaetf&nn%%t egﬁﬁlzgfe&q}gui ‘

Referring to Fi 1, an vVi'ew of conhector

assenmbly, col | eqll-uptuci&f 41 4 hor@iehP1y 28dn 2R tRECBPLEEYsedtiBHA

receptacle 11 is illustrated. The femal e receptacle 11 as illustrated is
of the deep drayniugpeatién rer thisnelienerit shdiavandelidicussedSbel 6 helth
mat eri al . The assenbly 10 includes a nmale conduit 12 (shown broken).

The mal e condui respect o &Higvgst &8 .0yl | Adr with| £hehdpad-gar ichanfienry 32
di stal portion or .
5 discussed above with respect to Figure 2, the lead-in
chamfer 37 compressibly squeezes the compressible elements
of the retainer 20 to thereby allow it to pass into the
recessed bore 38 and to lock against the radia; retainer-
locking wall 39. The inner conical surface 44 pilots the
10 bushing 26 (together with the O-ring 28 and the bushing 24)
into the inner tubular bore 46.

The seating indicator 16 includes a pop=-off ring 48.
According to the illustration of Figure 3, a portion of the
seating indicator 16 has been inserted into the female
15 receptacle 34 by the operator pushing againét the conduit
12. According to the illustrated view, the assembly 10 is
locked into place, but the pop-off ring 48 has not yet been
broken away. Pressing on the conduit 12 causes further
pressure against the pop-off ring 48 applied by the female
20 receptacle 34 end, than that applied toc put the assembly 10
in the illustrated position, will cause it to break away
from the rest of the seating indicator 16, thus indicating
to the installer that the assembly 10 has been locked into
place in the female receptacle 34 (or any other embodiment

25 of the female conduit illustrated herein).
Figures 4 through 6 jillustrate various views of the

plate 22. The plate 22 is formed from a rigid material,
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10 WD 97/ 12170 PCT/ US95/ 12282

fl anged end 13 and a raised collar 14 forned at _a predetermn ned

| ongi tudi nal di stance fromthe flanged end 13. The raised collar 14
includes a radial wall 15. The assenbly 10 acts as a fluid conduit for a
fuel, braking or 5 refrigeration systemw thin an autonotive vehicle or
the |ike. THEPETBI® the mal e conduit 12 nust be securely XFTUREA2H2 hi n
the femal e receptacle 11. The assenbly 10 al so includes a seating indicator
16, a backing plate 18, a hand-rel easable, self-centering 10 retainer 20,
an internediate plate 22, a pair of bushings 24 and 26, and an O-ring 28.
(It is to be understood that the Oring 28 is provided for sealing and

coul d consi st oﬁuCPoFSeiaﬁﬁFél %FtﬁuhaQQ R3astigs. ) ThRePabe| 29 Pl ¥R
16, the backi 1 ret and the t er.medi te 5 | ate
22 _poflegf|L2? p¥$. fn$%§| §?¥§§@L8$y FRY&RENE ¢ 3ﬁ3@ﬂén?§§ %ﬁk'

- bushi ngs 24 and ??gﬁﬁiV?E§E£ﬂ£esQép?grﬁéé %ﬁ@r@iﬁfer§E|¥m@e@f33jJB’the

guadril atera

body 50 are formed a pair of spaced-apart alignment nibs 54

5 which extend outward awa}'v from the plane of the body 50.

The nibs 54 have a space 56 formed therebetween, the

purpose of which will be described below with respect to
several of the following figures.

Figures 7 through 12 illustrate various whole and

10 sectional views of the hand-releasable, self-centering

retainer 20 of the present invention. The retainer 20

includes a ring 62 that is formed for disposition about a

portion of the male conduit 12 (not shown). The ring 62

.extends more tttan 180 degrees about the male conduit 12 so

1§ that the retainer 20 remains assembled thereto. It is

recognized that the ring 62 can also be truncated at the

top to make more room for release tabs, discussed below.

The retainer further includes a pair of outer arms 64 which

are concentric with the ring 62 and are connected to the

20 ring 62 by means of a common joining area 66. The outer

arms 64 are deflectable independent of the ring 62. The

ring 62 and the outer arms 64 are planar. Furthermore, the

ring 62 and the arms 64 are planar with the radial

retainer-locking wall 39 of the exemplary female receptacle

25 34 shown in Figure 3 (and with similar radial retainer-

locking walls of other female receptacles).

15



rectangul ar cross sectional shapes. However, as is known to one skilled in
the art, such bushings nay be U shaped. 20 The bushings 24 and 26 are

useful in "piloting" the assenbly 10 into the fenmale receptacle 11. The
bushi ngs 24 and 26 are -nade froma plastic material or a nmetallic materi al

havi ng suffic‘jvﬁg;n,ﬂ%op strength to wthstand the radially op&%%%; %EECt ed
g e

farces actin her'eupon, or they 25 can be slip-fitted al ong ndui t
fromplastic or metal. The Oring 28 is preferably fornmed from an

el astoneric material such as rubber. WD 97/ 12170

PCT/ US95/ 12282 The bushing 26 and the Oring 28 are both sealing and

supporting menber s, qfad dainellievapld OLhaL! 8P RAERCKEN LAl dudliMBhy, Goul d be
|ge or prop U|8 I

altered as necessary to prov roper f -t ght asse y of the male

and fenale conaranidesiheHenaR@2peTENEe QU YN Ishodh plespeteyvel)y ide
bushi ngs 24 and 26, and the Oring 28 are captured between the flanged end

13 and the radirigumel 7 abdopathially siod thel |sdidel #ieds eXt Figuresigeamd t he
bushing 24 engﬁgﬁs %gghpégigiéxguter arms 64 also includes a locking lug
5 70. The length of release tabs 68 is dependent §n distance
"d" between inside surfaces of tabs 68 which is, in turn,
controlled by the outside diameter of arms 64. The tabs 68
are to close over the male conduit 12 (not shown) as the
retainer 20 is released. The locking lugs 70 extend from
10 the outside diameter of arms 64 by about .025 or .030
inches to engage an undercut diameter of <the female
receptacle (not shown). The undercut diameter is similar
to a snap ring groove, but longer than a regular snap ring
groove. The retainer 20 is stamped and formed from
15 resilient steel or is formed from a plastic.

Referring particularly to Figure 9, a section taken
along lines 9-9 of Figure 8 is shown. This section is cut
through the common joining area 66 which joins the ring 62
(see Figure 1) with the outer arms 64. The locking lug 70

20 is shown projecting from the outer arms 64 in Figure 9, as
are the release tabs 68 (shown in side view).

Referring to Figure 10, a section taken along lines
10-10 of Figure 8 is 1illustrated. The area of the
illustrated section is cut through outer arm 64, joining

25 area 66 and the ring 62.

Referring to Figure 11, a section taken along lines

11-11 of Figure 8 is illustrated.
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thereby transferring the forces that would otherwi se 10 separate the nmale
conduit 12 fromthe female receptacle 11, The plate 22 acts to receive .

t HeS€ separation forces on the male conduit 12 fromthe bushing 24 and
transfer the forces to the female receptacle 11 by interlocking with a
radi al retainer-locking wall formng one wall of a recessed bore 15 forned
in.the femal ewygpt78cl e 11, as will be described bel ow. ThePGFY$95128%eeps
t he engagenent conponent array 29 fromtranslating away fromthe
connection. Figure 2 is a nodified view of the exploded view shown in
Figure 1 showi ng the conponents of the quick connector- 20 nmale conduit
assenbly 10 assenbled on the end of the nmale conduit 12. The general
configuration of th®efgrrivgnte Figerand2,ts secripn fakennalengsdipedf the

No. 081 503, 454 1AHE (RF NERRRFOr 18038 | K AR FAREADEDR2 %pd%'ca'u R ke e
Kk th f tted
e end WSERIRGEREG 6 it oBRelof Wad o HBRELE SO, Malek] 12adL 1

sem.-flexible %% of the female member (not shown) during quick connect

5 installation, the locking lug 70 is formed so as to present
a smooth surface.

Referring to Figures 13 through 15, various views of

the backing plate 18 are illustrated. Like the plate 22,

the backing plate 18 is generally formed from a flat, disc-~

10 like plate of a rigid material such as a metal or a

| plastic. The plate 18 includes a body 76. A male conduit-

passing aperture 78 is centrally formed in the body 76 of

the plate 18. Unlike the plate 22, however, a tab 80 of

the plate 18 is bent substantially perpendicularly with

15 respect toc the plane of the body 76. Adjacent the tab 80

are a pair of notches 82 which slottably receive the
release tabs 68 of the retainer 20.

The tab 80 functions to align the plate 18 with the

seating indicator 16 and the retainer 20, and to

20 substantially prevent rotation of these three elements with

respect to each other. The tab 80 also functions to

prevent the spring portions of arms 64 (as illustrated in

Figures 7, 8, and 9) from becoming over-stressed. A pair

of recesses 84 are also formed in the sides of the body 76

25 of the plate 18 to receive the locking lugs-70 of the

retainer 20.

17



WO 97/ 12170 PCT/ US95/ 12282 and
expandabl e el astoneric material such as rubber, however, expandabl e
pelymeric and netallic materials can al so be used. Figure 2 al so
ilTustrates the construction of the 5 fenale receptacle 11 which is an

exenpl ary butyRQb A €xcl usive receptacle for use with the gg#' 50512282
cannector-nmal e conduit assenbly 10 of the present invention. The {enale

receptacl e includes a throughbore 31 that includes |ead-in chanfer 32
formed at the open end of the throughbore 31 of 10 the fenale receptacle
11. The chanfer 32 aids in the installation of the retainer 20. The

retainer 20 is a quigglyue@NAGCisnbas! aNHoritidh I03C e AL 2 d |\Gidh! ghér MB

(di scussed bel ow with respect to Figures 7 through 12) that are :

conpressi bl y squeinddiaverpldty\diedtebcagangst thengbtdned®s, OAstdErn®l €
conduit 12 by insertion into the lead-in chanfer 32 of the fenale

receptacl e 11. bEhentderstgbddrx reéfestingcts ctimiuzer 6 ptiaereibisl 54l 6 theel| udes
a | ocking recessed bore 33 adjacent the |ead-in _chanfer 32. The retainer 20

i s rel easably IRJO¥Ed24i ¥ PLAFCAPLROR RUNRTy SBHPcOSFhe ArBmeBriointdI bl €
hose or tuQ? B%Hé% 66, thereby capturing the retainer 20 and preventing

rotation of the plate 22 with respect to the retainer 20.
(This is for purposes of having two diameters for 52 [the
inner diameter), one diameter is for providing room for a
plastié tube [shown in Figure 23] to be expanded by a bulge
10 108 on the end of a liner 104 as the liner 104 is inserted
into the end of the plastic conduit. These two diameters
are also used on the backing plate for inner diameter 78
[illustrafed in Figures 13-15].)
The nesting of the plate 22, the retainer 20, the
15 plate 18, and the seating indicator 16 is clearly
illustrated as the engagement component array 29 of Figure
17, which is a perspective view showing these members
positioned together. The centrally-formed series of like-
sized apertures through the array 29 for receiving the
20 cylindrical form of the male conduit 12 (not shown) is
plainly visible.

Figures 18 through 20 illustrate various views of the
seating indicator 16. The indicator 16 includes
essentially three elements that are frangible from one

25 another, and, accordingly, the indicator 16 is formed from

a breakable material such as a rigid plastic, although a

18



attached to the femal e receptacle 11. Referring to Figure 3, a sectional
view dbf the assenbly 10 | ocked within a female receptacle 34 forned at the
emd—of a rtgra rrard rrne 35 1s illustrated. The 25 receptacle 34

i ncl udes a throughbore 36 having a | ead-in chanfer 37, a recessed bore 38,
a radial retainer-locking wall 39, an inner conical surface 44, and an

i nner tubul arw@8217000 97/ 12170 PCT/US95/12282
PCT/ US95/ 12282 bore 46. (The interior configuration of the female
receptacle 34 is nore clearly seen in the cross-sectional illustration of

this el enment shown and di scussed below with respect to Figure 23.) As
wth the |lead-in chanfer 32 5 di scussed above with respect to Figure 2,
the | ead-in chhrittl@7metapriomyids weddudes asethascvapuired bfer ctertadns of
the retainer 20 to thereby allowit to pass into the recessed bore 38 and
to | ock agai nshighztemperatuyre AppdicatadeRfng wal | 39. The inner coni cal

Eﬂ;];]?ﬁg gj) pilots tﬂg r:iLc(:)tecP ”a%*}lv%%' %ge( 1 098L €, stt t}.ntcri%dgsri:ﬂg 3&3-‘9&% the

ring 48. The ring 48 is frangibly attached by a series of
5 to a semi-cylindrical body 90 having a section 92 that is
thinner than the rest of the semi-cylindrical body 90. The
section 92 is formed to accommodate the tab 80 of the plate
18. The section 92 abuts a pair of adjacent flat surfaces
94. A cylindrical, male conduit-passing bore 96 is
10 centrally formed through the semi-cylindrical body 90.
Within the bore 96 is a restricted bore surface 98 formed
therein. The restricted bore surface 98 (best seen in
broken lines in Figure 20) forms a shoulder 100 (also best
seen in broken lines in Figure 20) with the bore 96. The
15 shoulder 100 provides a stop against downstream axial
movement the male conduit 12 by a bulge formed on the male
conduit 12 (or conduit 103 shown in Figure 23). This may
be understood by, for example, reference to Figures 21 and
22. This general concept is more fully discussed in the

20 above-mentioned pending application.
A series of frangible bridges 102 connect the ring 48
to the semi-cylindrical body 90. It is these bridges 102
that are broken by the over-travel permitted by the length
of the snap ring-type groove in the female and after proper
25 connection between the quick connector-male conduit

assembly 10 is fitted within a female receptacle. As will

be seen, the bridges 102 are formed from relatively thin

19



into the inner tubular bore 46. The seating indicator 16 includes a pop-off

ring 48. According to the illustration of Figure 3, a portion of the
seating indicator 16 has been inserted into the female 15 receptacle 34 by
t he operator pushing against the conduit 12. According to the illustrated

view, the ass I's locked into place, but the pop-off ki S not
yet been brokgﬁ?gﬁgig -Pressing on the conduit 12 causes fL# éﬁ#éﬁrggsure
agai nst the pop-off ring 48 applied by the female 20 receptacle 34 end,
than that applied to put the assenbly 10 in the illustrated position, wll
cause it to break away fromthe rest of the seating indicator 16, thus

indicating to t LS | e ha I e o] |at:Q pl ace
in the femal e rgggg{eaéﬂg Sé,r%'orEgﬁef%ﬁ‘gﬁ:gnﬁgilgﬁgﬁlQSQQS# t he éeér%'ﬁg
conduit illustrpgbedtbewrich .wiiloWrangé bbEorghe fthdt USHd atihg/ AP 1S t‘!&b\%‘ﬂﬁ

of the plate 22. The plate 22 is forned froma rigid material, 14
97/ 12170 semi~cylindrical body 90. Once H¥oKedSHwayl2&he pop-off
ring 48 is free of the body 90 and may be either snipped by
5 the installer and removed from the conduit 12 or may be
left on the conduit 12. Because the pop-off ring 48 is in
the shape of the ring and fully encircles the conduit 12,
it is unlikely that the presence of the ring 48 will
interfere with the operation of the vehicle even if the
10 ring 48 were to travel down the conduit 12.

Figures 21 and 22 illustrate a portion of the mated
quick connector-male conduit assembly 10 within the female
receptacle 34. In Figure 21, the quick connector-male
conduit assembly 10 is illustrated as having been locked

15 into place in the female receptacle 34. In Figure 22 the
pop-cff ring 48 has been pushed off by the installer
pushing on conduit 12 beyond the locked-in position until
the plate 22 stops at the inside vertical wall of the
recessed bore 38, where this wall meets the start of'the

20 surface 44. The pop-off ring is, accordingly, shown broken
away or franged from the body 90 (shown in broken lines in
Figure 22). As noted above, after being broken away by the
end of the lead-in chamfer 37 from the semi-cylindrical
body 90, the pop-off ring 48 is free to travel away from

25 the body 90. Figure 22 illustrates how the pop-off ring 48
may be moved away from the body 20 and, hence, the female

receptacle 34 after proper connection of <the gquick

20



such-as a netal or a hard plastic. The plate 22 includes a flat,

di sc-shaped body 50 having a.central. nnle conduit-_passing aperture 52 -
fornmed therein. At one side of the body 50 are fornmed a pair of
spaced-apart alignment nibs 54 5 which extend outward away fromthe plane
of the body 50. The ni bs 54 have a space 56 forned therebetween, the
pur.pose of whW@9T2A10 be described bel ow with respect to sevBFHUSHA28Re

following figures. Figures 7 through 12 illustrate various whole and 10
sectional views of the hand-releasable, self-centering retainer 20 of the
present invention. The retainer 20 includes a ring 62 that is fornmed for

di sposition about a portion of the male conduit 12 (not shown). The ring 62
ext ends nore t hganNeeteraes LRduithe apgedynddi®t BNty 1Hhe t Kigmalee

retainer 20 renmains_ass | ed .t hereto. [t is recognized that the ring 62
can al so be truh85FRa® fgﬁhaes L5 8°ﬂl§%8tﬁ%re room for rel ease tabs,

di scussed below. Th | n fs4r Walsy ' r
whi ch are concentri gF\{M&{uﬁétEg rl:ir}g%g‘%ag%g al‘l.'(ri%sc%enn%cét eggggﬂ% éelé’zlolﬁr;q)flfg 62

by means of a ceigfe] 9i Shd ot %&@ememec@nﬁaﬁeﬁwsoﬁ%ﬁéeaﬂﬁie:.o;am e
i ndependent of the ring 62. The ring 62 and the outer arns 64 are planar.

Furthernores t hpreviously discussed. However, the construction of the

male conduit, generally illustrated as assembly 130, is

different from the male conduit 12 discussed above. The

conduit assembly 130, which is one aspect of the invention

of the inventor’s above-mentioned pending United States

10 patent application Serial No. 08/503,454, inciudes a

conduit 103 and a tubular sleeve 104. The conduit 103 may

be composed either of a substantially elastic material such

as a rubber or other polymerized material, while the

tubular sleeve 104 is formed from a rigid metal or plastic.

15 The tubular sleeve 104 includes a flange 106 that acts to

retain the bushing 26, the 0~ring 28, the bushing 24, and

the engagemeﬁt array 29 on the conduit 103. A bulée 108 is

formed on the sleeve 104. The bulge 108 1limits axial

longitudinal translation of the components of the quick

20 connector along the conduit 103. In Figure 23, the inner

bushing 26 may be replaced by forming the sleeve 104 to

have a flange 106 that includes bushing 26.

Figure 24 is a sectional view illustrating the quick

connector-male conduit assembly 10 shown in certain ones of

25 the several figures and discussed above locked into a

female receptacle 110 which is a machined part of a device

111 such as a brake housing or a carburetor. The female

21



ring 62 and the arns 64 are planar with the radial retainer-|locking wall 39
of the exenplary fenmale receptacle 25 34 shown in Figure 3 (and with
simlar radial retainer- |ocking walls of other fermale receptacles). 15

WO 97/ 12170 PCT/ US95/ 12282 The

cantil evered each of the outer arns 64 each define : ease
tab 68, shomnsggﬁg%%%tively in Figure 7 and partially in thgcgi gy%?%ms of

Figures 9 and 10. Each of the outer arnms 64 also includes a locking lug 5
70. The length of release tabs 68 is dependent on distance "d" between
I nside surfaces of tabs 68 which is, in turn, controlled by the outside

dianeter of arnpelfbrabia '3 S4ndiGabs CAOSSLONP' Hdie Mhe CRAYNRG 12 (not

shown) as the retai'ner IS rel ease The | ocking lugs 70 exten rom 10

the outside di agmidtaritiiadlys pedplyaabolar, OPhui-padid ngn Passabevapgags an
undercut dianeter of the female receptacle (not shown). The undercut

dianeter is sinférmed otheweiap. ri Fhegiddnd, Hare |Lkefurther aineledes anap
ring bushing and O-ring-receiving bore 116, a bore 118 and a
5 snap ring-like groove 122 formed in the bore 118 for
lockably receiving the gquick connector-male conduit
assembly 10, and a lead-in chamfer 120. The pop-off ring
48 has been separated in the figure. This arrangement is
similar to that shown and discussed above in Figures 3 and
10 23 with respect to the female receptacle 34. O©Of course,
| the configuration of the device 111 may significantly vary
from that configuration shown, and, accordingly, the device
111 should be taken only as exemplary and not limiting, as
are the configurations of each of the female receptacles
15 shown and discussed above with respect to the various
configurations of the present invention.

Figure 25 illustrates a perspective view of an
alternate embodiment of a hand-releasable, self-centering
retainer, illustrated as 20’, fitted to the plate 22. A

- 20 pair of hand-release tabs 68’ are provided in lieu of the
hand-release tabs 68 of the retainer 20 illustrated above
in Figure 16 and discussed with respect thereto. The hand-
release tabs 68’ are preferably but not exclusively formed
at 90 degree angles relative to the release tabs 68. By

25 doing this, the plate 18 no longer requires the ear 80
(illustrated in Figure 17), and is planar instead. The gap

between the hand-release tabs 68’ serves the same purpose

22



gr oove. The retainer 20 is stanped and fornmed from 15 resilient
steel or is formed froma plastic., Referring particularly to Figure 9  a
seCtiron taken along lines 9-9 of Figure 8 is shown. This section is cut

t hrough the comon joining area 66 which joins the ring 62 (see Figure 1)
with the outer arns 64. The |ocking lug 70 20 I's shown projecting from
the outer arn¥®HRWOF gure 9, as are the rel ease tabs 68 (s‘jFﬂM‘F 2282 de
view). Referring to Figure 10, a section taken along lines 10-10 of

Figure 8 is illustrated. The area of the illustrated section is cut

t hrough outer arm 64, joining 25 area 66 and the ring 62. Referring to
Figure 11, a section taken along lines 11-11 of Figure 8 is illustrated. 16
WD 97/ 12170 as the ear 80 on the plate 18. T%KTITQMQ_ZEBESRéﬁérring

to Figure 12, a section taken ong ljpes 12-12 of Figure 11 is
i || ustrat ed. ?’ﬁ°?ﬁ‘ife&q’i?é’tght %bel gﬁﬁ#’r@gl’(fbdlﬁ)“r?& 18¢rape or gall agai nst

the chanfer [|ead- Regardless of the particular embodiment, the

connectors of the present invention disclose several

5 advantages over the prior art including a simple method of
installing and removing a gquick connector-maie conduit
assembly into and from a female receptacle and for readily
verifying that the assembly is properly and fixedly
attached.

10 Although the figures contain the indicator 16, it is
recognized that the indicator 16 is not necessary to
provide a fluid-tight connection. If the indicator 16 is
not used, it is only necessary that the expanded area of
the conduit be moved slightly toward the end of the

15 conduit.

Those skilled in the art can now appreciate from the
foregoing description that the broad teachings of <the
present invention can be implemented in a variety of forms.
Therefore, while this invention has been described in

20 connection with particular examples therecf, the true scope
of the invention should not be so limited since other
modifications will become. apparent to the skilled
practitioner upon a study of the drawings, specification,
and following claims.
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in of the a?ﬁe menber (not shown) during quick connect 5 installation,
C

the 1ockin umllmmﬂ so as to present a snooth surface. Referring
to Figures b w rious views of the backing plate 18 are

iIlustrated. Like th® plat®e 22, the backing plate 18 is generally formed

froma flat j70l0 like plate of a rigid material suchyggy | or a
pl astic. Thg'(g%@?gow I ncl udes a body 76. A nmale conduit- pass?ﬁgﬁ%{)‘erture
78 is centrally formed in the body 76 of the plate 18. Unlike the plate 22,
however, a tab 80 of the plate 18 is bent substantially perpendicularly
with 15 respect to the plane of the body 76. Adjacent the tab 80 are a

pair of notch 2 whi£h, ttably receive the release tabs 68 of the
ret ai ner 20. ?ﬁgété%nl%égtl}sons to align the plate 18 with the seating

i ndicator 16 and the retainer 20, and to 20 substantially prevent
rotation of these three elenents with respect to each other. “The tab 80
al so functions to prevemt téeaimer ngagmenblyns ffr aras Hluidscodtigdigat ed i n
Figures 7, 8, and 9) from becomi ng over-stressed. A pair of recesses 84 are
al so formed | ROPRECEPXestey mREAPBAPI76 2maler coBdpREt etag 2 o femadieve t he

| ocki ng | 7 f
oc 9 %gs rgcgptéglee, the female receptacle having lead-in chamfer

and a recessed inner wall, said assembly comprising:

a retainer composed of a resilient material;
said retainer including an engaging lug to engage the
recessed inner wall of the female receptacle;

10 said retainer being mounted on the male portion
whereby the male conduit plugs into and locks within the
femaie receptacle;

said retainer including a central ring of at least 180
degrees about the axis of the male conduit to assure that

15 said retainer enters the lead-in chamfer of the female

| receptacle, said retainer further including an outer arm,
said central ring serving to hold said retainer on the male
conduit, said outer arm being distortable toward the male
conduit;

20 at least two tabs connected to said outer arm for the
purpose of moving said outer arm toward the male conduit;
and

said@ engaging lug being connected to said outer arm
and being disenéageable from the female receptacle by

25 operation of said tabs,
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_—

retainer 20. 17. WD 97/ 12170

PCT/USQS/iﬂ”' i hows _a portion of the array 29 with the
i At er medi Bﬂﬂ”"’”?ﬂ'gﬂi’agal nst the retainer 20. As will be understood by
referring t'o Figure 16, e nibs 54 of the plate 22 are pl aceable on either
side of the common joining 5 area 66, thereby capturing the retainer 20 and
preventing r YQPVATOf the plate 22 with respect to the ret BFHEFS882( T s
is for purposes of having two dianeters for 52 [the inner dianeter], one
dianeter is for providing roomfor a plastic tube [shown in Figure 23] to
be expanded by a bulge 10 108 on the end of a liner 104 as the liner 104
is inserted into the end of the plastic conduit. These two dianmeters are

al so used on the baehergip|spid retalnasrcperakaAt7supstantiakivright

Figures 13-15].) The nesting of _the plate .22  the retajner 20, the 15
plate 18, anﬁz"i’?‘ﬁﬁ Ratfivy ™ ¢ '%lt’“ltm*‘mf”s’e Tt | PP USRS &F as

the engagenent .GRUROERte &' 4t 2hedk KEAUre

5 2. The retainer assembly of Claim 1, wherein said at
least two tabs are formed along a first plane and said ring
is formed along a second plane, said first plane being

substantially perpendicular to said second plane.

10 3. The retainer assembly of Claim 2, wherein said

first plane is a common plane.

4. The retainer assembly of Claim 2, wherein said
first plane defines parallel planes.
15
5. The retainer assembly of Claim 1, wherein the
lead-in chamfer of the female receptacle causes said outer
arm to distort toward the male conduit sufficiently to
allow said engaging lug to pass through the port of the

20 female receptacle.

6. The retainer assembly of Claim 1, wherein said

retainer is formed from strip metal.

25 7. The retainer assembly of Claim 1, wherein said

retainer is formed from wire.
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17, whichyj ' vi ew showi ng these nenbers positioned together.
The centerm "!ﬂe'gﬁﬂma,wﬁs of like- sized apertures through the array 29
fer receivikngethe s indrical formof the male conduit 12 (not shown)
is plainly visible. Figures 18 through 20 illustrate various views of the

seating indigatQqr 6. The indicator 16 includes |

three el ementgﬂpﬁgfl re frangi ble fromone 25 anot her, anmgﬁ%i#yngl Y,
the indicator 16 is fornmed froma breakable material such as arigid

pl astic, although a 18 WO 97/ 12170

PCT/ US95/ 12282 brittle netal may as well be used as required for certain
hi gh-tenperature appj}i catg , ehesliagdi gat LN es

t he pop-off ring 48.éThe 'ltﬁ;reﬂfté%ins%qﬁ %%ﬁ%%#g g:ft ?&ﬁgg %y gﬁlseé.rg%{élsg%#%
to a sem-cylingdetgphePolly fHinlRAYieREmaaSELdd®ir 92 that is thinner than the
rest of the sem-cylindrical body 90. The section 92 is forned to
accommodate the tab 80 of the plate

9. The retainer assembly of Claim 1, further
5 including a device that causes the connection of said

connector and confirms that the connection has taken place.

10. The retainer assembly of Claim 9, further
including means surrounding and gripping the male conduit
10 such that travel of said device along the male conduit is

restricted.

11. The retainer of Claim 1, wherein said retainer

further includes parts for passing force to said retainer.

15
12. The retainer of Claim 11, wherein travel away
from said male conduit end is prevented by a method which
provides a section of said male conduit that will not allow
said travel.
20
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18. The, ' a pair of adjacent flat surfaces 94. A
cyli n‘drH Iuﬂm ll H uit-passing bore 96 is 10 centrallyforred
tHrough HCYls ical body 90. Wthin the bore 96 is a restricte

bore surface 98 formed therein. The restricted bore surface 98 (best seen
in broken lines in Figure 20) forns a shoul der 100 (al so best seen in
broken |ineswio®7Aeyare 20) with the bore 96. The 15  shoul SYUSBE#R28% ovi des
a stop agai nst downstream axi al novenent the nmale conduit 12 by a bul ge
formed on the male conduit 12 (or conduit 103 shown in Figure 23). This may
be understood by, for exanple, reference to Figures 21 and 22. This general

concept is nmore fully discussed in the 20 above-nenti oned pendi ng ,
application. A serikd. ofA mekadnercagseniylas TR resareandt {3 9@9@%@& t he

sem -cylindrical body 90. It is these bridges 102 thgt re broken by, the
b8 BRGHE herd

over-travel peb®id (kRRahe MeSePEAGL: OFRS TECRYTR CRE The

femal e and aft%cpr%ﬂmﬁerZSandcogn%%rc:egngbehgggp walg , qggg‘lf retainer

connect or - nal € 0 “assenbly Itted wthin a femal e receptacl e.
As Wil be seepgsdfisr Prddiigisising:are formed fromrelatively thin 19

5 a retainer, said retainer including a body mounted on
said male conduit;

a central ring of at least 180 degrees about the axis
of the male conduit and an outer arm mounted on said body,
said central ring being connected to said outer arm and

10 being operable to mount said body to said male conduit,
said outer arm being resiliently movable between a relaxed
position to a distorted position wherein said outer arm is
moved toward said central ring:

a tab fitted to said outer arm for selectively moving

16 said arm toward said central ring:

an engaging lug operable to engage the recessed inner
wall of the female receptacle, said engaging 1lug being
fitted to said outer arm and being movable to an inner
wall-disengaging position by selective movement of said

20 tab; and

said retainer providing mounting on said male conduit

that will permit said retainer to enter the lead-in chamfer

formed in the female receptacle.

25
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WO 97/ 12170 PCT/ US95/ 12282 st ock and
are, *acco “Hm“mu“ﬁ Hll | y weak connecting points which wll frange

bef ore e|[ or the sem -cylindrical body 90. Once broken
away, the popfof¥ r'lng 48 is free of the body 90 and may be either snipped
by 5 the in I nd renoved fromthe conduit 12 or may t he
condui t 12'5‘%&8(:92/3531(3@,[ he pop-off ring 48 is in the shape of Q?E)gg;rs?lﬁ%gand
fully encircles the conduit 12, it is unlikely that the presence of the
ring 48 will interfere with t he operation of the vehicle even if the 10
ring 48 were to travel down the conduit 12. Flgures 21 and 22 illustrate a

portion of the natég qu&ﬁg Igggﬁg gghﬁbgﬁ' El§§ﬁe?§Iywﬁgr¥46h the

femal e receptacle ure connect of e con

assenbly 10 i s)ddd-st pairedoashde\d aaabeeauaﬁé%ad ahd thé Enfhinl a(iﬁméﬂei' he
femal e receptacle 34. In Figure 22 the pop-off ring 48 has been pushed of f

by the instal las pushidth andc eheeretinl8abad yperh iner ek ed-diamgaert thatunti |
the plate 22 stops at the inside vertical wall of the recessed bore 38,
where t his wal s raegaater &hang thegsmphl diameter of the lead-in portion

5 when said outer arm is in its relaxed position with respect
to said central ring, said outer arm being operable toward
said distorted position as a portion of said male conduit

is fitted into said female receptacle for engagement

therewith.
10
15. The retainer assembly of Claim 13, ﬁherein the
male conduit includes a long axis and wherein said body is
positioned at substantially a right angle to the long axis
of the male conduit.
15

16. The retainer assembly of Claim 13, wherein said

retainer is formed from a resilient material.

17. The retainer assembly of Claim 16, wherein saiad

20 resilient material is strip metal.

18. The retainer assembly of Claim 16, wherein said

resilient material is wire.

25 19. The retainer assembly of Claim 13, the assembly
further including a confirming device for confirming

connection of the male conduit to the female receptacle.

28



surfac ring is, accordingly, shown broken away or
franged fro;" “u “ 'i l kmﬂfln hroken lines in Figure 22). As noted
above, after «Dekngt en away by the end of the lead-in chanfer 37 from

the sem -cylindrical body 90, the pop-off ring 48 is free to travel away
from 25 the body 90. Figure 22 illustrates how the pop-off ring 48 may
be noved awaWWd¥88he body 90 and, hénce, the fenal e r eceptCRUISBREAf t er
proper connection of the quick 20 WO 97/ 12170

PCT/ US95/ 12282 connector-mal e conduit assenbly 10 into the fenal e
receptacle has been conpleted. Figure 23 illustrates the fenmale receptacle
34 of Figure 3 and the engagenent conponents of the array 29 as 5
previously di scussed®- TeReRrRiainege asseBPLYcPLoflaimt he, ehereinhdaid

ener al | |IIust ated as ass i S, dlff rent fromthe mal e condwt
%2 di scu}s/sed ab8v 3me’?h€s€8ﬁgg}9t fa\gg Iy“l":»‘]d‘1 i BRANS 0% X$RASEINT the

invention of tREAhLYLOIGN " eAP8Y fa MY A5 nBeNFEPE NGRSt BLES male

conduit.

21. The retainer assembly of Claim 13, wherein said
retainer further includes sides for the purpose of passing

force to said retainer.

10_ 22. The retainer assembly of Claim 21, wherein travel
away from said male conduit end is prevented by ‘a method
which provides a section of said male conduit that will not

allow said travel.

15

29



10 pme
and a tu

substantlaily

The conduit 103 may be conposed either of a
rlal such as a rubber or other polynerized

Hw |on Serial No. 08/503,454, includes a conduit
e:_ﬁ

mat eri al , mhlle the tubd1ar sl eeve 104 is formed froma rigid netal or
plastic. 15 Jhe uI ar sleeve 104 includes a flange 106 t /u hsd O
retain the bus |ng the Oring 28, the bushing 24, and the engagene

array 29 on the condU|t 103. A bulge 108 is formed on the sleeve 104.
bul ge 108 limts axial |ongitudinal translation of the conponents of t
connector along the conduit 103. In Figure 23, the inner

bushi ng 26 may be rSQlangE?gﬁ%gk§L%&SEHSI QS¥€ %94130 ?@W ché

qui ck 20

t hat i ncludes bushing 26

IS a séction VI ew ustratl t

qui ck connect orjgalene@i4l}i da RF sk $0cehprisiny certai n ones of 25
several figures and di scussed above | ocked into a femal e receptacle 110

whi ch is a machi nedapfiemadé zedeptacle lHawingh asthrdughbeoreowsidng arale
car buretor.

10

15

20

25

The femal e 21

conduit-receiving end continuous with said throughbore,
said throughbore including a recessed inner wall;

a male conduit having an end for insertion into said
male conduit-receiving end of said female conduit;

a retainer positioned on said end of said male
conduit, said retainer including a central ring and means
for engaging said retainer within said recessed inner wall
of said female conduit, said means for engaging including
a pair of tabs for selectively releasing said retainer from
said recessed inner wall; and

a confirming device including a body ahd a ring, said
ring being operable to frange from said body for confirming
connection of said male conduit within said female

receptacle.
24. The connector assembly of Claim 23, wherein said
central ring defines at least 180 degrees about the central

axis of the male conduit.

25. The connector assembly of Claim 24, wherein said

 tabs extend beyond said male conduit-receiving end of said

female receptacle when said male conduit is locked into

said female receptacle.

103

nt
The
he

g 106
he
t he



WO 97/12170 PCT/ US95/ 12282 receptacl e
110 i ncl Hm mUﬂllI 112 having a substaptially perpendicular,
f FOra-pabk IR 114 fornmed therein. The blind bore 112 further

i ncl udes a bushing and O-ring-receiving bore 116, a bore 118 and a 5 shap
ring-like groove 122 formed in the bore 118 for | ockably receiving the

qui ck connectwoO-%M2130 conduit assenbly 10, and a | ead-in charfi<@/US#¥R282The
pop-off ring 48 has been separated in the figure. This arrangenent is
simlar to that shown and di scussed above in Figures 3 and 10 23 with
respect to the female receptacle 34. O course, the configuration of the
device 111 may significantly vary fromthat configuration shown, and,
accordingly, the dewdée The chonedtor assemblyniof Giaiémeshl wherein seid

limting, as are the configurations of each_ of the fepal e receptacles 15
shown and diSCLEéﬂﬁiQﬂxﬂﬂ$\ﬁﬁﬁ?"ﬂeQﬁXEPdtﬁa%ﬂem%%?i?RE?Y&ﬁﬁF%ﬁﬁ#%?P@n?nSf t he

rbodi ment of LT SEEaLa,reteBt Pl E Wil SRR Y M AN il o] 071 ©
20", fitted to £AE%IQ#?HEf%% le 3Qe%t j&. of hand-rel ease tabs 68' are

provided in lieu of the hand-release tabs 68 of the retainer 20 illustrated
above 5
27. The connector assembly of Claim 24, wherein said
tabs are flush with said male conduit~-receiving end of said
female receptacle when said male conduit is locked into
said female receptacle.
10

28. The connector assembly of Claim 24, wherein said
means for engaging comprises a pair of arms resiliently
connected to said central ring and being deformable between
a recessed inner wall engaging position and a recessed

15 inner wall disengaging position.

29. The connector assembly of Claim 24, further
including aligning ring positionable between said retainer

and said confirming device.

20
30. The connector assembly of Claim 29, further
including a wall engaging lug formed on each of said pair
of arms, said aligning ring having recessed areas for
receiving each lug of each arm.
25
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in Fi gu ﬂ,ﬂﬁ”ﬂ""m" d with respect thereto. The hand- rel ease tabs 68
are preft I ”'wﬂﬂﬁclusively formed at 90 degree angles relative to

t he rel ease‘t abs 8. S By 25 doing this, the plate 18 no longer requires the
ear 80 (illustrated in Figure 17), and is planar instead. The gap between

t he hand-relygeyAPs 68' serves the same purpose 22 VG S 282

PCT/ US95/ 12282 as the ear. 80 on the plate 18. The rel ease tabs 68

proj ect through the seating indicator 16. Regardl ess of the particular
enbodi nment , the connectors of the present invention disclose several 5
advant ages over the prior art including a sinple nethod of installing and

removing a qui ck cgpnechs ‘é’&irﬁé&,@&dabéemﬁﬁf@ )Cl'a'l‘in%éndwlfxé@éﬂrii da3eel e
receptacle and for readlly verifying that the assenbly I's properly and
fixedly attachedgnifig ring iAkthdeghahhalfiggings tabntandn wheareindisdidr 16,
it is recognized that the indicator 16 is not necessary to

confirming device includes a thin section for accommodating

said aligning tab.

32. The connector assembly of Claim- 24, wherein said
retainer further includes areas operatively associated with

said retainer for passing force to said retainer.

10 33. The connector assembly of Claim 24, wherein
travel away from said male conduit end is prevented by a
method which provides a section of said male conduit that

will not allow said travel.

15 34. The retainer assembly of Claim 1, wherein the
lead-in portion of the female receptacle has a snmall
diameter having a width and wherein said retainer has a
diameter that is greater than the small diameter width of
the 1lead-in portion and when said outer arm is in its

20 relaxed position with respect to said inner arm, said outer
arm being operable to move toward said distorted position
as a portion of the male conduit is fitted within the

female receptacle for engagement therewith.

25
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prOV|de ﬂﬁﬂhﬂﬂht connectlon If the indicator 16 is not used, it is

onI nec

tomard the en condU|t Those skilled in the art can now
appreciate fromthe foré&going descrlptlon that t-he broad teachings of the
of forns. Therefore,

present invention can be |nplen'ntcu
while this | WRH(RHYA has been d¢dElT GHEET HAﬁcﬁEE‘% bnnect i on YEYYSFAI82 cul ar
exanpl es thereof, the true scopg of tﬁﬁ?hﬁﬁﬁantlon shoul d not be so limted
since other nodifications wll —Dbecone apparent to the skilled
practitioner upon a study of the draw ngs, specification, and foll ow ng
claims. 25 23 WD 97/12170 ‘ o

PCT/ US95/ 12282 \Wat3%-s & mm&CFgr assembly of 9fe russ sahtsigpmugpicating a

fl uid-confini ngl copnec I%r’ f La ES&,&PP c%mnl%liesi%%r:ldw t to a femal e

a female receptacle having a throughbore and a male
conduit-receiving end continuous with said throughbore;

5 a male conduit having an end and at least a portion of
which is insertable into said male conduit-receiving end of
said female receptacle;

means for retaining said end of said male conduit
within said female receptacle; and

10 a confirming device including a body and a ring, said
ring being operable to frange from said body for confirming
connection of said male conduit within said female

receptacle.

15 36. The connector assembly of Claim 35, further
including at least two frangible bridges formed between

said body and said ring of said confirming device.

37. The connector assembly of Claim 35, wherein said
20 body includes a throughbore that is positionable over and

axially movable along said end of said male conduit.

38. The connector assembly of Claim 36, wherein said

confirming device is movable between a non-confirming

25 position wherein said frangible bridges are intact to a

confirming position wherein said frangible bridges are
broken.

\\\\\\\\\\\\\\f\ii\‘iiﬁii“‘



tacle, the fena e receptacle having lead-in chanfer and a recessed
|nner ﬁ"l ﬂ“ ﬂﬁt&u"y conprising: a retainer conposed of a resilient
naterla i ncluding an engaging lug to engage the recessed
inner wal'l of fhe fenale receptacle; 10 said retainer being

nounted on {Rhe.mBLe portion whereby the male conduit plugg hﬂ%&, 13439 | ocks
within the fenare receptacle; said retainer including a ceng ring of at

| east 180 degrees about the axis of the nale conduit to assure that 15
said retainer enters the lead-in chanfer of the femal e receptacle, said
retainer further including an outer arm said central ring serving to hold

sai d retainer on t4g, Mg, QRdukorSakZedl £ o CTaE! 96, AidAlip Uadl OVar d

the mal e conduit; ' east two t connected’ t 0-sal arm
for the purpogedpflguyldghﬁuguip@ateélaﬁg5§QHWﬁéhH@&Q mal e conduit; and sai d
engagi ng lug being connected to said outer arm and bei ng dlsengageable from
the femal e receptacle by 25 operation of said tabs, 24

40. The connector assembly of Claim 35, wherein said

5 body is not drum-shaped.

41. The connector assembly of Claim 35, wherein said
body includes a pushing surface against which an installer
applies pressure to force said male conduit into said

10  female receptacle until said means for retaining reaches a
point of engagement to engage said male conduit within said

female receptacle.

42. The connector assembly of Claim 35, wherein said

16 confirming device includes at least twolfrangible bridges
connecting said ring and said body, said frangible bridges
being broken at said point of engagement to confirm to the
installer that engagement of said male conduit within said

female receptacle has been correctly made.

20
43. The connector assembly of Claim 35, wherein said
throughbore includes a recessed inner wall and said means
for retaining domprises a retainer positioned on said end
of said male conduit.
25
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Wo 97/12170 : PCT/ US95/ 12282 wher ei n
said retai rmmﬁ bstantially right angles to the nmale condui.t
where sai d wnu"mnurnumect ed to said outer arm 5 2. The

retai ner assSenbly-of* Clsaim 1, wherein said at |east two tabs are forned
along a first plane and said ring is fornmed al ong a second plane, said

fi-rst plane D¥PAHBE®st antial |y perpendicul ar to said secon®Ch{UHI22820

3. The retainer assenbly of Claim2, wherein said first plane is a common
pl ane. 4. The retainer assenbly of Claim2, wherein. said first plane
defines parallel planes. 15 5. The retainer assenbly of Caim1, wherein

the lead-in chanfer of the fenmale receptacle causes said outer armto
distort toward the #aie Bamdnnestpri aseembly tof Aladm 43i dwhenedp Rpidig to

pass through the port of the 20 fenuale rgcept acle. 6. The retai ner
assenbly of ClgﬁﬁgiPeﬁhéPE?ﬁdﬁﬁiﬂ central ring and means for engaging

said retainer within said recessed inner wall of said

female conduit.

45. The connector assembly of Claim 44, wherein said
retainer includes a pair of tabs for selectively releasing

said retainer from said recessed inner wall.

10 46. The connector assembly of Claim 45, wherein said
tabs extend beyond said male conduit-receiving end of said
female receptacle when said male conduit is locked into

said female receptacle.

15 47. The connector assembly of Claim 45, wherein said
tabs do not extend beyond said male conduit-receiving end
of said female receptacle when said male conduit is locked

into said female receptacle.
20 48. The connector assembly of Claim 45, wherein said
tabs are flush with said male conduit-receiving end of said

female receptacle when said male conduit is locked into

said female receptacle.

25
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retainer is formed fromstrip metal. 25 7. The retainer assenbly
of Clai MW“‘“ I‘immrret ainer is formed fromwire. 25 WO 97/ 12170
PCT/U89¥" 'H etai ner assenbly of Claim1l, wherein said retainer

is formed fFon+a bla ti‘c. O. The retainer assenbly of Cdam 1,
further 5 ing a deV|ce that causes the connection ofpgymb§ﬁﬁﬂector
and conflrns that t%e connection has taken place. 10. The retal ner assenbly

of Cdaim9, further including neans surroundi ng and gripping the male
conduit 10 such that travel of said device along the nmale conduit is
restricted. 11. The retainer of CQaim1l, wherein said retainer further

i ncludes parts forq@assiqy dodineetbf $Sééhrist Jneliaihded2 wndieinekakger of
Claim 11, wherein travel avay fromsai d mal’e conduit end is prevented by a

met hod whi ch means for engaging comprises a pair of arms resiliently
connected to said central ring and being deformable between

a recessed inner wall engaging position and a recessed

5 inner wall disengaging position, said tabs being formed on

said arms.

50, The connector assembly of Claim 35, further
including an aligning ring positionable between said

10 retainer and said confirming device.

51. The connector assembly of Claim 35, wherein sgid
retainer further includes a ring for purposes of passing
force to said retainer and means on said male conduit for

15 preventing said ring from translating away from said male

conduit end.

52. The connector assembly of Claim 51, further
including a wall engaging lug formed on each of said pair
20 of arms, said aligning ring having recessed areas for

receiving each lug of each arm.

53. The connector assembly of Claim 52, wherein said
confirming device includes a slot and wherein said aligning
25 ring includes an aligning tab that is positionable with

said slot of said confirming device.
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provi des a section of said nale conduit that will not allow said travel. 20

26 WD 97/ 12170 PCT/ US95/ 12282 13. A
retainer assenbly for retaining a nale conduit to a fenale receptacle, the
femal e receptacle having lead- in chanfer and a recessed inner wall, said
retai ner assenbly conprising: 5 a retainer, said retainer including

a body nount edW$h978217d nal e conduit; a central ring of at | eaRITAUSBYINABYr eesS
-about the axis of the male conduit and outer arm nounted on said body,
.said central ring being connected to s&?% outer armand 10 being operable
‘to nount said body to said nmale conduit, said outer armbeing resiliently
‘novabl e between a relaxed position to a distorted position wherein said
outer armis nnve-qﬁﬁ’grd said central ring; a tab fitted to said outer arm

FIG |




15 said armtoward said central ring; an engaging |ug operable to engage
the récessed inner wall of the female receptacle. said engaging lug being
fTtted to sard outer armand being novable to an inner mall-dlsengaglng
position by selective novenent of said 20 tab; and said retainer providing
mounting on said male conduit that will permt said retainer to enter the

| ead-i n chanwo9#eteed in the femal e receptacle. 25 27 RO THR9Y/ 2292

PCT/ US95/ 12282 14. The retai ner assengﬁé of Claim13, wherein the |ead-in
portion has a small dianeter and the |1 diameter has a wi dth and wherein
said retainer has a dianeter that is greater than the small dianeter of the
| ead-in portion 5 when said outer armis in its relaxed position with
respect to said central ring, said outer arm being operable toward said
distorted position as a portion of said nmale conduit
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is.fitted into said femal e receptacle for engagenent therewith. 10 15. The
retainer assenbly of Caim13, wherein the male conduit includes a |ong
axts and wherern sard body 1s positioned at substantially a right angle to
the long axis of the male conduit. 15 16. The retainer assenbly of Claim
13, wherein said retainer is fornmed froma resilient material. 17. The
retai ner assewblbyinfe Cl ai m 16, wherein said 20 resilient RET/AEISAR28ES
strip nmetal. 18. The retainer assenhly of Caim16, wherein said resilient
material is wire. 25 19. TR retainer assenbly of Caim13, the
assenbly further including a.confirmng device for confirmng connection of
the male conduit to the fenale receptacle. 28 WO 97/12170

PCT/ US95/ 12282
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20. The retainer assenbly of C aim 19, wherein said retainer assenbly
further includes neans for resisting trapnslation of said confirmng device
alng the male conduit. 5 21. The retainer assenbly of Caim 13, wherein
said retainer further includes sides for the purpose of passing force to
said retainer. 10 22. The retainer assenbly of Caim21, wherein
travel away fweom74a17d@ nal e conduit end is prevented by a nett¢Id/SAHIZ3H
provi des a section of said nale condui t4/§ hat will not allow said travel. 15
29 WD 97/ 12170 ' . PCT/ US95/ 12282 23.
A connector assenbly for use in conmmunicating a fluid nedia, said assenbly
conprising: a fenmale receptacle having a throughbore and a mal e

condui t-receiving end continuous with said throughbore,

10
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5 sai d throughbore including a recessed inner wall; a male conduit having
an end for insertion into said male conduit-receiving end of said female
conduit; a retainer positioned on said end of said nale conduit, said
retainer including a central ring and means 10 for engagi ng said retainer
within said recessed inner wall of said female conduit, said neans for
engagi ng i nclwWeidmiRIA0 pai r of tabs for selectively rel easi ngPSHUS¥ @8 ner
fromsaid recessed inner wall; and a con%}gning devi ce including a body and
aring, said 15 ring being operable to frange from said body for
confirm ng connection of said male conduit within said femal e receptacle.
24. The connector assenbly of Caim23, wherein said 20 central ring
defines at |east 180 degrees about the central axis of the male conduit.

25. The connector assenbly of Claim 24, wherein said tabs extend beyond
said mal e conduit-receiving end of sai@n25 fenale receptacle when said
mal e conduit is locked into saigg fengle reegptacle. 30
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WD 97/ 12170 PCT/ US95/ 12282 26. The
connector assenmbly of Claim?24, wherein said tabs do not extend beyond said
mal'e condui t-receiving end of said fenale receptacle when said mal e conduit
is locked into said fenmale receptacle. 5 27. The connector assenbly of
Claim24, wherein said tabs are flush with said male conduit-receiving end
of .sai d fennl V@ &¥RHWacl e when said male conduit is |ocked i PEHUYPHIESE enal e
receptacle. 10 28. The connector asseghyy of C aim 24, wherein said neans
for engaging conprises a pair of arnms resiliently connected to said central
ring and bei ng defornabl e between a recessed inner wall engagi ng position
and a recessed 15 inner wall disengaging position. 29. The connector
assenbly of Claim24, further including aligning ring positionable between
said retainer and said confirmng device. 20

68’
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30. The connector assenbly of Caim29, further including a wall engagi ng

| ug .forned on each of said pair of arns, said aligning ring having recessed
areas for receiving each lug of each arm 25 31 WO 97/ 12170

PCT/ US95/ 12282 31. The connector assenbly of C aim 30, wherein said
aligning ring includes an aligning tab and wherein said confirm ng device

i ncl udes a thiwo¥et1on for accommodating said aligning tab.prcrnisssnikee
connector assenbly of Caim 24, wherein said retainer further includes
areas operatively associated with 53? retainer for passing force to said

retainer. 10 33. The connector assenbly of Claim 24, wherein
travel away fromsaid male conduit end is prevented by a nethod which
provi des a section of said nale conduit that will not allow said travel
— 0
04 )
102 102
i
a8 48
g0
102
16

F16 19




15 34. The retainer assenbly of daim1l, wherein the lead-in
portion of the female receptacle has a snmall dianeter having a width and
WhéTern sald retal ner has a dianeter that 1s greater than the snall

di aheter width of the lead-in portion and when said outer armis inits 20
rel axed position with respect to said inner arm said outer arm being
operable to nowestarae d sai d di storted position as a porti onroi/usésazzml e
conduit is fitted within the female reé%nacle for engagenent therewith. 25
32 35. A connector assenbly for us n conmuni cating a fluid nedia,
said assenbly conprising: a femal e receptacle having a throughbore and a
mal e conduit- receiving end continuous wth said throughbore; 5

a mal e conduit having an end at |east a portion of which is insertable into
said male conduit-receiving end of sgfd female receptacle, said male
conduit further including %4 fi@ding ddvice carried thereon, said

confirm ng device including a bpdy a r]i]ng48 said ring being operable
/ 16 12
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to frange fromsaid body for confirmng connection of said male conduit 10
within'said female receptacle; and peans for retaining said end of said
mal*e conduit within said female receptacle. 36. The connector assenbly of
caim35, further including at |east two frangible bridges fornmed between
said body and said ring of said 15 confirm ng device. 37. The
connect or ass&YMIWI2HI0 Cl ai m 35, wherein said body includes aPGHWUSISIIBDI e
that is positionable over and axially novable al ong said end of said nale
conduit. 38. The connector assenbly 9%® C aim 36, wherein said confirmng

20 device is novabl e between a non-confirming position wherein
said frangible bridges are intact to a confirmng position wherein said
frai ngi bl e bridges are broken. WO 97/ 12170

PCT/ US95/ 12282 39. The connector assenbly of Caim 35, wherein said body is
a dr.um shaped, el ongated nenber. 40. The connector assenbly of C aim 35,
wherein said 5 body is not drum shaped.
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41 ‘The connector assenbly 7 C ai tin 35, \/\herel n said b

pushl ng surface agai nst V\/m ch an installer applies pre

mal e conduit -into-satd—20 fenal e’ receptacle unti | SaI?

mmgﬁ%fl?fa 82
o 0ER19979

The connector assenbly of Caim 35, wherein said 15

reaches a point of enﬁa genent to engage said nmale condurt wthin said

]::gﬁ: ?Mﬂmmm&“mﬁ des at | east twg _frangible brid

ring and sé&id body, sai d frangi bl e bri s bei ng broke
engagenent to confirmto the installer that engagenent
within said fermal e receptacle has been correctly nmade.

ges connecting said
n at said point of
of said nale conduit
20 43. The connect or

assenbly of O aim3h, wAecenmecter dssembdydobase inncommericating cefhaid i nner

wal | and said n&ans for refaining conprises a retainer

end of said nRESI3, §¥d Aspembly comprising:

positioned on said

a female receptacle having a throughbore and a male conduit-

receiving end continuous with said throughbore;

5 a male conduit having an end at least a portion of which is

insertable into said male conduit-receiving end of said female receptacle,

said male conduit further including a confirming device

carried thereon,

said confirming device including a body and a ring, said ring being operable
to frange from said body for conf:rrnmg connection of sa:d male conduit

10 within said female receptacle; and

means for retaining said end of said male conduit within said female

receptacle.

36. The connector assembly of Claim 35, further including at

least two frangible bridges formed between said body and
15 confirming device.

said ring of said

37.  The connector assembly of Claim 35, wherein said body
includes a throughbore that is positionable over and axially movable along

said end of said male conduit.

38.  The connector assembly of Claim 36, wherein said confirming

20 device is movable between a non-confirming position wherein said frangible

bridges are intact to a confirming position wherein said fraingible bridges

are broken.
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efo 23 i~ : PCT/ US95/ 12282 44. The

Claim43, wherein said retainer includes .a _central

con
rin ‘agi ng said retainer wthipn sREFL/EERESRT THREE wakD

of shi 5 45. The connector asserDesafsi@haimrdd. . whenegsh....
sai a pair of tabs for sel ecf ieiynrel easi lagi ,§&|L@I raged HD
reta essed inner wall. 10 @«—ni«T{}g :GRPHECT. @5 pazed ..

assgnbly of C aim45, jwherein said tabs extend bqyg{t‘g 8@l d @Lﬁ =. %0 p"ged
condurt=recervimg—emdt-of said femal e receptacl el when sai d mal & conduit

| ocked into said female receptacle. 15 A7 AFBE ) ..1,;1911: Qé?fmy
of Claim45,—whereimnm said tabs do not extend be Salrt PEbees & et

condui t - LV f said femal e 43Gept acl e when sai d mal e conduit is
Iocked)u“mmlw H receptacle. 20 48. The connector assenbly
of da , s id tabs are flush with said mal e conduit-receiving

end of said fenmal e receptacle when said nale conduit is |ocked into said
femal e receptacle. 25

54. A retainer for retaini.ng ?; male conduit to a female receptacle, the female
receptacle having a Jead-in chamfer and a recessed inner wall, said retainer comprising:
a central ring of at Jeast 180 degrees operably disposed about the male conduit
to assure that said retainer enters the lead-in éhamfer of the female receptacle, said central
5 ring operable to hold said retainer on the male c;nduit;
a pair of arms concentric with said central ring, said arms being selectively
resiliently moveable toward said central ring from a first position to a second position;
é pair of tabs cooperable with said pair of arms for selectively resiliently
moving said pair of arms toward said central ring, wherein said pair of tabs are substantially
10 coplanar; and ' |
a locking lug operable to engage the female receptacle, said locking lug having

a portion formed on at least one of said pair of arms for movement toward and away from

G
AWt
L&

engagement with the female receptacle.

5§.  The retainer of Claim 54, wherein said pair of tabs are formed in a first plane
and said central ring is formed in a second plane sxiﬁ“éiantially perpendicular to said first

plane.

o
e

56. The retainer of Claim 54, wherein said retainer is formed from a resilient

materijal.

wa




PCT/ US95/ 12282 49.
of Claim 45, wherein said neans for engagi ng

5 resiliently connected to said central ring and

n a recessed inner wall engaging position and a

di sengagi ng position, said tabs being forned on said
assenbly of Claim35, further including an aligning
ring EEETTTBHEBTE‘Uermﬁen said 10 retainer and said confirm ng device. 51.
The connector—assenbly—of- G ai m 35, wherein said retainer further includes
aring oses of passing force to said retainer and neans on said

mal e COMB ﬂ ’!ﬁ »ﬁventi ng said ri-3g-fromtranslating away from said
mal e co e connector assenbly of Caimb51, further including
a wal |l engagi ng Iug forned on each of said pair 20 of arnms, said aligning
ring having recessed areas for

 652% H

forrra

57. The retainer of Claim S6, wherein said resilient material is strip metal.
58,  The retainer of Claim 56, wherein said resilient material is wire.
59.  The retainer of Claim 56, wherein said resilient material is plastic.

60. The retainer of Claim 54, wherein said first position is a relaxed position and

said second position is a distorted position.

61.  The retainer of Claim 54, wherein said central ring and said pair of arms are

connected at a common joining area.

62.  The retainer of Clajm 54, wherein a top portion of said central ring is

truncated,

63.  The retainer of Claim 54, wherein said pair of tabs prevent said pair of arms

from becoming over-stressed.

64. The retainer of Claim 54, wherein said pair of arms are deflectable

independent of said central ring.



.@EMENIUWTHC“ arm 53. The connector assenbly of O aim 52,
h sdl g co ¥ ng device includes a slot and wherein said aligning 25

ng tab that is positionable with said slot of said
0 Descr:Lni.poo -37- 54. A retainer for

t to a female receptacle, the female receptacle

: r and a recessed inner wall, said retainer

conpr ring of at |east 180 degrees operably di sposed about

t he nﬁlme that said retainer enters the |lead-in chanfer of

the fe eceptacle, said central 5 ring operable to hold said retainer
on themu ﬁﬂ”ﬂ" air of arnms concentric with said central ring, said
arms b ﬁ"reswlently novéaBre toward said central ring froma
first p03|t|on td a* second position; a pair of tabs cooperable with said
pair of arnms for selectively resiliently noving said pair of arns toward
said central ring, wherein said pair of tabs are substantially 10 copl anar;

and a | ocking lug operable to engage the female receptacle, said |ocking
lug having 65. A retainer assembly for a fluid-confining connector for retaining 2 male

conduft to a female receptacle, the female receptacle having a lead-in chamfer and a
recessed inner wall, said retainer assembly comprising:

‘an intermediate plate having a central aperture formed therein for receiving

5 the male conduit and a pair of spaced-épart alignment nibs;

a retainer having a pair of tabs, said retainer adjacent to said intermediate
plate and operable to engage said alignment nibs of said intermediate plate such that said
alignment nibs align said intermediate plate with said retainer;

a backing plate having a central aperture formed therein for receiving the male

10 conduit and a truncated end wherein said pair of tabs are operably aligned with said
. truncated end; and
a seating indicator positioned adjacent to said backing plate and having a

central aperture formed therein for receiving the male conduit.



a p EP"’""'“" - | east one of said pair of arns for novenent toward

and{a e nt wwth the femal e receptacle. 55. The retainer of
Cla 542( re|n ig pair of tabs are formed in a first plane and said
cen1 Qm ) in a second plane substantially perpendicular to

sai | ane. : The retainer of Caimb54, wherein said retainer is:
for.Ted froma resiTignt material . 57. The retai ner of O aimb56,

whetres ' Ll material is strip netal. 58. The retainer of daim
56, wherein said resilient material is wire. 59. The retainer of Claim
56 wherein said resilient material is plastic. 60. The retainer of Caim

VHHII'HMIHWHMHL position is a rel axed position and said second
p05|t d position. 61. -4DRe retainer of C aimb54, wherein
said central' rl'ng*and said pair of arns are connected at a conmon j oi ning

area. 62. The retainer of Claimb54, wherein a top portion of said central
ring is truncated. 63. The retainer of Caimb54, wherein said pair of
tabs prevent said pair of arns from becom ng over-stressed. 64. The

retai ner of Cl afn SPhhe wiainer asseobly opGlaim &6, whareinsaid rewines comptises:

a central ring of at least 180 degrees operably disposed about the male conduit
to hold said retainer on the male conduit and to align said retainer with the lead-ini chamfer

of the female receptacle;
5 ~ a pair of arms concentric with said central ring, said arms being selectively
resiliently moveable toward said central ring from a first position to a second position;
said pair of tabs c00perabje with said pair of arms for selectively resiliently
moving said pair of arms toward said central ring, wherein said pair of tabs are substantially
coplanar; and
10 a locking lug operable to engage the recessed inner wall of the female
receptacle, said locking lug having a portion formed on at least one of said pair of arms for

movement toward and away from engagement with the female receptacle.

67.  The retainer assembly of Claim 66, wherein said pair of tabs are formed in a
first plane and said central ring is formed in a second plane substantially perpendicular to

said first plane.

68.  The retainer assembly of Claim 66, wherein the male conduit includes a
longitudinal axis and wherein said central ring is positioned substantially perpendjcular to

said longitudinal axis of the male conduit-



fifral ring. -39- 65. A retainer assenbly for a

{pr for retaining a nmale conduit to a femal e

eceptacle having a lead-in chanfer and a recessed

r assenbly conprising: an internedi ate pl ate having

bd therein for receiving 5 the male conduit and a

i gnnent ni bs; a retainer having a pair of tabs, said

10 = . o d i ntermediate pl ate and operable to engage sai d

aI|gnnEﬁf—ﬁfhs~eL—saLd_Lnternedlate pl ate such that said alignnment nibs

Elﬁ |nterned|ate plate with said retainer; a backing plate having a
y. therein for ret®lving the mal e 10 conduit and a

&

centra
trunca aid pair of tabs are operably aligned with said
truncated en and’a seatlng i ndi cat or positioned adjacent to said backing
pl ate and having a central aperture fornmed therein for receiving the male
condui t. - 40-

69. The retainer assembly of Claim 66, wherein said retainer is formed from a

resilient material.

70,  The retainer assembly of Claim 66, wherein the lead-in chamfer of the female
receptacle causes said pair of arms to sufficiently distort toward the male conduit to allow

said locking lug to pass through a port formed on the female receptacle.

71.  The retajner assembly of Claim 66, wherein said pair of tabs prevent said pair

of arms from becoming over-stressed.

72.  The retainer assembly of Claim 66, wherein said centra] ring and said pair of

arms are connected at a common joining area.

73. -The retainer assembly of Claim 66, wherein a top portion of said central ring

is truncated.

74,  The retainer assembly of Claim 66, wherein said pair of arms are deflectable

independent of said central ring.

75.  The retainer assembly of Claim 66, wherein said pair of tabs extend beyond
a male conduit-receiving end of the female receptacle when the male conduit is positioned

into the female receptacle,



66.: : genbly of C aim65, wherein said retainer conprises: a
cent%r aI st 180 degrees operably di sposed about the nale
cond’w.t etainer on the male conduit and to align said

retai rgk. e | gaqd-in chanfer of the female receptacle; 5

apar of arms concenrlc with said central ring, said arns being

sel etFFreiy y noveabl e toward said central ring froma first

posi H—eﬁ—ru a-second position; said pair of tabs cooperable with said pair
of arnms_faor reS|I|entIy noving said pair of arns toward said
central MMHB mmgl mb d pair of tabs are substantially coplanar; and 10
a |0Ckl 0 engage the recessed inner wall of the femal e

receptacle, said |ocking lug having a partion formed on at | east one of
said pair of arnms for novenent towa_rd‘é away from engagenment with the

femal e receptacle. 67. The retainer assenbly of C aim66, wherein said
pair of tabs are fornmed in a first plane and said central ring is fornmed in
a second plane substantially perpendicular to said first plane. 68. The

retai ner assenbly of Claim66, wherein the male conduit includes a°

| ongi t udi nal axi7s. and‘hnﬁteuamenasamulywéﬁlaulalﬁwhtgem s2i@ pair of iehealisoapd preveptl | y
perpendi cul ar to said |ongitudinal axis of the male conduit. 69. The
retai ner aspearohyoichidGendiner5id biacking plateaing saidisaatingrindicatetsr ned from a



The retainer assenbly of C aim 66, wherein the

ff emal e receptacl e causes said pair of arns to

rd the male conduit to allow said locking lug to
florjmed on the femal e receptacle. 71. The retainer
erein said pair of tabs prevent said pair of arns
fromfhecom ng over-strdssed. 72. The retainer assenbly of C ai m 66,
whereln salrd centrat T—rng and said pair of arns are connected at a conmpn
j Oi ni ngarea.—73: The-Tetai ner assenbly of C aim66, wherein a top
ort|o ring is truncated. 74. The retainer assenbly of
CI aim mlﬁm&ﬂﬁﬂmﬂﬂhlr of arns are defl ectabl e i ndependent of said
central retai ner assenbhg-of C aim 66, wherein said pair of
tabs extend beyond a nale conduit-receiving end of the femal e receptacle
when the male conduit is positioned into the femal e receptacle. -42- 76.
The retai ner assenbly of Caim&66, wherein said pair of tabs align and
prevent rotation of said retainer, said backing plate and said seating

i ndi cat or. 77. A connector assembly for use in communicating a fluid media, said connector

| chant er of

nRI&/MAR

r ough a por

assembly comprising:
a female receptacle having a throughbore and a male conduit-recefving end
continuous with said throughbore, said throughbore including a recessed inner wall;
3 a male conduit having an end at least a portion of which is insertable into said
male conduit-receiving end of said female receptacle; and
a retainer having a pair of substantially coplanar tabs, said retainer being |
mounted on said male conduit whereby said male conduit plugs into and Jocks within said

female receptacle.

78.  The connector assembly of Claim 77, wherein said retainer further comprises:
a central ring of at least 180 degrees operably disposed about said male
conduit to hold said retainer on said male conduit and to align said retainer with said
throughbore of said female receptacle;
5 a pair of arms concentric with said central ring, said arms being selectively
resiliently moveable toward said central ring from a first position to a second position;
said pair of tabs cooperable with said pair of arms for selectively resiliently
moving said pair of arms toward said central ring; and
a locking lug operable to engage said recessed inner wall of said female
10 receptacle, said locking lug having a portion formed on at least one of said pair of arms and

for movement toward and away from engagement with said female receptacle.



 SHERT:

il y for use in comunicating a fluid nmedia, said
ising: a fermal e receptacle having a throughbore and
end continuous with said throughbore, said
ajrecessed inner wall; 5 a mal e conduit
3 portion of which is insertable into said male

said femal e receptacle; and a retainer having a
pair of substantially coplanar tabs, said retai ner being nounted on said
mal e conduit—whereby said nale conduit plugs into and | ocks within said
femal e The connector assenbly of Claim 77, wherein said
retai ntﬂﬁ!ﬁﬂt@ﬁ!ﬂuﬁmm‘ses a central r_h@g of at |east 180 degrees operably
di spos ' mal e conduit to hold said retainer on said nmal e conduit
and to align said retainer with said throughbore of said femal e receptacle;
5 _ a pair of arns concentric with said central ring, said arns
being selectively resiliently noveable toward said central ring froma
first positiomgto TheaeanétidtsidniNor CRinsl 78 erdd sdid Bair ePRBE bADIem¥s 1 sai d
pair of arnms for selectively resiliently noving said pair of arnms toward
sai d centq fist Plaﬂg and98id dehwAlingGs forde @O Hobifl HlEnceRBABRIMPperfeRaRERLTL | NNET
wall of said Temale 10 receptacle, said | ocking lug having a portion

for med Orhaﬁfﬁ}s?gfahe.one of said pair of arns and for novenment toward and
away from engagenent with said femal e receptacle.

80. The connector assembly of Claim 78, wherein said male conduit includes a
longitudinal axis and wherein said central ring is positioned substantially perpendicular to

said longitudinal axis of said male conduit.

81.  The connector assembly of Claim 78, wherein said retainer is formed from a

resilient material.

82.  The connector assembly of Claim 78, wherein said throughbore of said female
receptacle causes said pair of arms to sufficiently distort toward said male conduit to allow

said locking lug to pass through a port formed on said female receptacle.

83.  The connector assembly of Claim 78, wherein said pair of tabs prevent said

pair of arms from becoming over-stressed.

84.  The connector assembly of Claim 78, wherein said central ring and said pair

of arms are connected at a common joining area.



._ ;;:,"} nbly of Claim78, wherein said pair of tabs are
i amefand said central ring is forned in a second pl ane
subst anfi a??m %ﬂd cplar to said first plane. 80. The connect or

asse f.Claim 78 erein said male conduit includes a |ongitudinal

axi s ard c¢entral ring is positioned substantially

perpe 0 Fee=t0.5a] d_ljongi tudinal axis of said male conduit. 81. The
conn%senbl of "0 aim 78, wherein said retainer is forned froma
resilient material. The connector assenbly of Claim78, wherein said
throug?ﬂm l e receptacl e causes said pair of arms to

suf fi ﬁwClmﬂmi ”ﬂg&’ard said nal e C0ndUI t to allow said locking lug to
pass thtoughta port formed on said femal® t-?ecept acle. 83. The connect or
assenbly of Caim78, wherein said pair of tabs prevent said pair of arns.-
from becom ng over-stressed. 84. The connector assenbly of Caim 78,
wherein said central ring and said pair of arns are connected at a conmon’
j 0i ni ng ar ea. 85. The connector assenbly of Caim78, wherein a top"

portion of said central ring ' .
85.  The connector assembly of Claim 78, wherein a top portion of said central ring

is truncated.

86. The connector asscnibly of Claim 78, wherein said pair of arms are deflectable

independent of said central ring.

87.  The connector assembly of Claim 78, wherein said pair of tabs extend beyond
said male conduit-receiving end of said female receptacle when said male conduit is

positioned into said female receptacle.

88. The connector assembly of Claim 78, wherein said pair of tabs align and

prevent rotation of said retainer.



i's truncat ed 86 - The connector assenbly of Caim 78, wherein sa?ﬁ %%9@305 -4
of -arrs_are deflectable independent of said ceniral.ring 87 ™P
cohnect or assenbly of Caim 78, wherein said pair of tabs extend beyorddP‘l
said mal e conduit-receiving end of said female receptacle when gaid male
conduit is positioned into said fenmale receptacle. 88. The -'*. tor
assenbl y of O ai peep wher ei fycd) firbfunCheobdRSordhindithoRNd Pr e
of said retainer?
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¢ (57) Abstract

A quick connector-male conduit assembly (10) for use in a conduit coupling incorporates a hand-releasable, self-centering snap
ring-like retainer (20) having a seating indicator (16) included therewith. The seating indicator (16) includes a pop-off ring (48) that goes
around the male conduit (12), which is a part of the tubing leading to the connection to assist in the installation of the quick connector-male
conduit assembly (10) into a female receptacle (11) and to positively indicate to the installer that the male conduit (12) has been properly
locked 10 the female receptacle (11). The retainer (20) includes a pair of tabs (68) for easy manipulation by hand or tools for removal, The
quick connector assembly (10) is on either a plastic or a metal male conduit (12), and can be as short as a threaded connection. The quick
connector assembly (10) has no threads, and permit 360 degree rotation of the conduit (12).




