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£ OW SPILL FEMALE COUPLING

5 BA ND OF VENTION

For many applications it is desirable to utilize quick disconnect
couplings consisting of 2 male coupling member attached to one end of
a fluid conduit line and a female coupling member attached to an end of
an opposing fiuid conduit line such that the opposing male and female
10  couplings may be readily joined together with a simple axial movement
of the male coupling into the female coupling. Typically the female
coupling member has an axially slideably release collar which controls
radial movement of detent balls from a radially outward position when
the collar is retracted to a radially inward position when the collar is
15 urged to its forward position. When the detent balls are in their radially
outward position, the male member is free to be readily inserted into or
removed from the female coupling and, when the detent balls are in their
radially inward position, they will engage and retain a male member
positioned in the female coupling. Examples of a prior art fiuid couplings
20 utilizing detent balls in cooperation with an axially slideable collar 10
retain a male coupling member affixed to a female coupling member may
be had by reference to U.S. Patent Nos. 4,892,117 and 5,179,976,
assigned to the assignee of the present application and incorporated
herein by reference. Reference is also made to Internationa! Standard
25 1ISO 7241-1 entitled "Hydraulic fluid power-quick acting couplings Q"
issued by the International Organization for Standardization, First Edition
1987-04-01, Part 1 which sets forth dimensions and requirements for

such quick-acting couplings.
For many industrial fluid flow applications, it is desirable that there
30 be a minimal amount of fluid loss and a minimal amount of air inciusion



of_the male coupling into the female coupling. Typically the female
coupl ing nenber has an axially slideably rel ease collar which controls
radi al novenent of detent balls froma radially outward position when
tfre collar is retracted to a radially inward position when the collar is
15 urged t owoowI%sw ward position. Wien the detent balls apEraisvshtsss r

radi ally outward position, the nale nenber is free to be
readily inserted into or rerﬁoved fromthe femal e coupling
and, when the detent balls are in their radially inward

position, they will engage and retain a nmal e nenber
positioned in the femal e coupling. Exanples of a prior art fluid couplings

20 utilizing det i 0 rati wi_t.h. an axj.al | i deapl e col | ar
to ro(eec[&%f nﬂa%gth@o@gﬁ ﬁﬁuﬁ@ﬂb'ér'owaig?eﬁ‘et @{'%fﬁ? EHPEE Qlipl i ng
menber may when it is feendwvedl therafadrar Onectype o phor BRtcdipiiMg havifgdRe. 117
and 5,179, 976, ia§sil9rned, tg the. assi gnee of the present
appl i cation and i RUSPFGFeANDget Teature with detent balls and an axially sheveablegliagnc e
i s also made to | njomtroMinigomel deteRBaswhich provitles mihﬁ%ﬂf?xﬂhésseﬂhbh'tg&'b

y

"Hydraulic fluid power-quick acting couplings Q' . | ssue
the Internati dhal roplgandismals coupling membess are connected and diiconoected is

1987-04-01, Part ' s 'fra.{'bs' [ .
such qui ck- acf1 |r ngjoc%%‘fllanbx{."% Qﬁ@tbedb b%ﬁn?ﬂﬁlgﬁl ﬂir]rglr%/seﬁgb:ﬁ %rgf'efl uid
f1 ow appl i cati ons,flush fage bydiaulio teols icaupling:r Betails of this @ouplirng maybaiseedh

amount of fluid | 9533 ¢364Lis CBIgUrdhbn BIRHN JE27 8hi id UL, ot No. 4,614,348,
Although the Aeroquip FD 49 coupling is a superior coupling and well
10  suited for providing minimal fluid loss and minimal air inclusion upon
connecting and disconnecting of the members, it requires that both the
male coupling part and the female coupling part have a flat face. There
are many couplings presently in commercial use which do not provide for
minimal fiuid loss and minimal air inclusion which are being used in
15 applications for which it is now desired to have minimal fluid loss and
minimal air inclusion. Among such a prior art types of couplings which
are not presently suited for minimal fluid loss or minimal air inclusion are
ones having a central nose extending beyond the body portion of the
male coupling member such as that shown in the aforementioned
20 International Standard 1ISO 7241-1 or as shown in the aforementioned
Aeroquip Corporation Bulletin JB 27 as the male half of FD 45 series or
FD 48 series couplings.

it will be appreciated that any conversion which requires
converting both the female coupling members and male coupling

25 members will involve substantial expense.

THE INVENT

Under the present invention there is provided a female coupling
member which is designed to be utilized with male coupling members
30 having non-flat faces of the type with a projecting nose and to thereby
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2 . occurring when the male coupling is joined to the femal e

coupl i ng or when it is renoved therefrom One type of prior art

coupl i ng having the push-to-connect feature with detent balls and an
axi al | y novealwe sumkésar controlling the detent balls WGTAYS1IE% des
mnimal fluid | oss when the 5 mal e and femal e coupling nenbers are
connected and disconnected is one solgl by the assignee of the present
invention as its FD 49 series flush face hydraulic tools coupling.
Details of this coupling nmaybe seen in Aeroquip Corporation Bulletin
JB 27 and in U S. Patent No. 4,614, 348. Al t hough the Aeroquip FD 49

coupling is a SUPQ#{.&M&%%&!@%@&GJ‘%M féfhale énie Jo?:he@fe@%&hﬂi‘iﬁg%ﬁh mal

fluid I oss and m ni air rnclusron upon connecti ng and
di sconnecting of t hminimab#uid, loss anéqmnm aimiaclusioni t he mal e coupling

part and the female coupA o(%ldi(r)\g Y, |{' &'ah gbjfel:faﬁf {r?ecﬁresgﬁieﬁﬁentlon to provide a

female coupling member suitable for use with existing male, projecting

5 nose type coupling members to convert the interconnected male/female

coupling combination from a fluid-loss, air inclusion type coupling to one
having minimal fluid loss and minimal air inclusion.

The female member of the present invention includes a body

portion in which is positioned an axially slideable sleeve and a central

10 stem valve having an enlarged head with a contoured receiving end

extending outwardly from the receiving end of the sleeve and sized to

receive the nose of an associated male coupling member. The body has

an inwardly facing annular seal. The body, the sleeve and the valve stem

are so configured in relationship to the male coupling member as to

15 prevent excessive amounts of air from becoming entrapped between the

fnaie coupling member and female coupling member and to (1) prevent

excessive fluid loss as such members are joined together or are

disconnected and (2) to prevent the flow of fluid prior to a seal being

effected between such members. The female coupling member includes

20 in alternative embodiments, an axially slideable central stem valve which

cooperates with the axially slideable sieeve to close and open the female

coupling member.

IN THE DRAWINGS
25 Fig. 1 is an elevational view in section showing the female
coupling member of the present invention disconnected from a male
coupling member of a type widely in commercial use.
Fig. 1A is a sectional view taken along line 1A-1A of Fig. 1.
Fig. 2 is a view similar to Fig. 1 is showing the male coupling
30 member positionéd partiaily in, but not yet fully connected to, the female



are many couplings presently in comercial use which do not provide for
mnimal fluid loss and mninmal air inclusion which are being used in 15
applications for which it is now desired to have mnimal fluid |oss and
mnimal air inclusion. Anmong such a prior art types of couplings which

are not presgovinszsuited for mnimal fluid |oss or m ni nal PCHASISATBPEISI ON
are ones having a central nose extendi ng beyond the body portion of
t he mal e coupling nmenber such as that shown in the aforenmentioned 20
I nternational Standard |SO 7241-1 or as shown in the aforenenti oned

Aeroqui p Corporation Bulletin JB 27 as the male half of FD 45 series or
FD 48 series couplings. It will be appreciated that any

conver si on which éwhﬁﬁ@ﬁg‘b‘” angow;%%t{agtﬂphgbg %‘Qﬁgﬁi@'rﬁefﬁ(}é&pbhé‘%@mef S

and rmal e coupling ers wil ve s expense.
SUMVARY OF THE | Néndlé cbupling member in thinclesed ppesitioasent i nvention there is

Doy 0 o el O i g viom R e b AR ol Bl
proj ecting nose am@niber AR ériYaged to the female coupling member with each of such
5 members and the resulting interconnected coupling being in the open
position.

Fig. 4 is an elevational view in section showing a modified
embodiment of female coupling member disconnected from a male
coupling member.

10 Fig. 4A is a sectional view taken along line 4A-4A of Fig. 4.

Fig. 5 is a view of the modified embodiment of Fig. 4 with the
members positioned as in Fig. 2.

Fig. 6 is a view of the embodiment of Fig. 4 with the members
fully engaged as in Fig. 3.

15 Fig. 6A is a fragmentary sectional view showing another
embodiment with the members fully engaged as in Fig. 6.

Fig. 7 is an elevational view in section showing yet another
embodiment of female coupling member disconnected from a male
coupling member.

20 Fig. 7A is a sectional view taken along line 7A-7A of Fig. 7.

Fig. 8 is a view of the embodiment of Fig. 7 with the parts
positioned as in Fig. 2.

Fig. 9 is a view of the embodiment of Fig. 7 with the parts fully
engaged as in Fig. 3.

25 Fig. 10 is an elevational view in section showing yet another
embodiment of female coupling member disconnected from a male
coupling member.

Fig. 10A is a sectional view taken along line 10A-10A of Fig. 10,

Fig. 11 is a view of the embodiment of the Fig. 10 with the parts

30 positioned as in Fig. 2.
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3 . provide a nmale nenber and fenmal e nenber connected coupling with
mniml fluid loss and mnimal air inclusion. Accordingly, it

I § an object of the present invention to provide a femal e coupling
menber suitablWOPHB28%se with existing nmale, projecting 5 %7386
coupling nenbers to convert the interconnected mal e/ fenal e coupl i ng
conmbi nation froma fluid-loss, air inclusi® type coupling to one

having mnimal fluid | oss and m ninmal air inclusion. The
femal e menber of the present invention includes a body portion in

which is positioned an axially slideable sleeve and a central 10 stem

val ve having an enl ar geggrepalisd vibwoofafo efibiodimémce Fig  TO with the parts fully
extending outwardly fromthe receiving end of the sleeve and sized to

receive the nose ofengegedasdnfigSnal e coupl ing nmenber. The body has
an inwardly facing annulgd §835-an' BlevBfinal View i SsttRn 8Kowiig ¥l ¥hotHerm

embodiment of female coupling member disconnected from a male
5  coupling member.
Fig. 13A is a sectional view taken along line 13A-13A of Fig. 13.
Fig. 14 is a view of the embodiment of Fig. 13 with the parts
positioned as in Fig. 2.
Fig. 15 is a view of the embodiment of the Fig. 13 with the parts
10  fully engaged as in Fig. 3.

T OF THE INVENTION

Referring now to Fig. 1 through 3 there is shown a male coupling
member generally designated by the numeral 10 having a body portion
156 11 extending along an axis A from a insertion end 12 having a flat face
to an external end 13. The exterior surface of the body portion is
provided with a cylindrical wall surface 9 extending from the insertion
end 12 to an outwardly tapering leading ramp 14A extending to an
abutment 14. An outwardly facing annular groove 15 is positioned on
20 the opposite side of the abutment 14. Internally, the body portion 11
has a central cylindrical wall portion 16 and an inwardly tapering wall
portion 17 extending from the cylindrical wall portion 16 to the fiat
insertion end 12. Adjacent the cylindrical wall portion 16 is an inwardly
facing groove 18. If desired, inwardly facing threads 19 for fastening to
25 a fluid flow line may extend from the external end 13 to a position close
to the inwardly facing groove 18. Other well known connector means
may be utilized for fastening the male coupling member 10 to a fluid flow

line.
Positioned in the body portion 11 is a spider 21 having a plurality
30 of longitudinally extending passageways 22. A snap ring 23 is



are so configured in relationship to the male coupling nmenber as to 15
prevent excessive anounts of air from becom ng entrapped between the

mal e coupl i ng menber and femal e coupling nmenber and to (1) prevent
extessive fluid | oss as such nenbers are joined together or are

di sconnect edwarsdng28) to prevent the flow of fluid prior toP&TASYI786i ng

ef fected between such nenbers. The fenal e coupling nenber includes 20 I n
alternative enbodi nents, an axially slidegble central stemvalve which
cooperates with the axially slideable sleeve to close and open the fenale

coupl i ng nmenber. I N THE DRAW NGS 25
Fig. 1 is an elevational viewin section show ng the femal e

coupl i ng menber Of;o iBGned ¥ nWﬁWfann‘gdbﬁBQQﬁ%ciﬁdjaﬁuﬁWhé spie? 21 to

coupling nmenmber of a type w e y Inco rcial use 1A
is a sectional vipreveateovemany mftmesmﬂermvwdnhgexmmal end 13. Posatlonqﬁ g. 2

S VoS A i e a2 e 3" lb8 el SERGURGE s isonigL
stem valve 25 has an enlarged head 26 wnth a protruding nose portion
5 27 which extends axially outwardly from the insertion end 12 and an
axial stem 29 extending from the head 26 through the passageway of
the guide sieeve 24. The enlarged head 26 is provided with an annuler
seal 28 sized to sealingly engage the tapered wall portion 17. The axial
stem 29 is slideable relative to the guide sieeve 24. A compression
10  spring 30 encircles the guide sleeve 24 and axial stem 29 and has one
end engaged to the spider 21 and the opposing end engaged to the
enlarged head 26 to yieldingly urge the stem valve 25 to a position such
that the annular seal 28 sealingly engages the tapered wall 17. The
enlarged head 26 is tapered in the area between the nose portion 27 and
15 the annular seatl 28 at an angle relative to the axis A which is similar to
the angle of the tapering wall portion 17 and, by virtue of its size, may
engage such tapering wall portion 17 following sealing engagement of
the annular seal 28 therewith to prevent the enlarged head portion
adjacent the annular seal from being pushed out of body portion 11 by

20 the compression spring 30.

The female coupling member 20 includes a body 31 extending
along an axis A from a receiving end 32 to an opposing end 33. The
body 31 has an axial passageway 34 extending from the receiving end
32 to the opposing end 33. A plurality of apertures 35, preferably

25 circular in cross-section, are positioned circumferentially around the body
in a position slightly spaced from the receiving end 32. The apertures 35
are sized to receive therein a plurality of detent balls 36. The body 31
includes a first inwardly facing cylindrica! wall portion 37 extending from
the receiving end 32 having a diametrical size sufficient to receive the

30 abutment 14 of the male coupling member 10 and a second inwardly
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4 . coupling nenber and with both the nmale coupling nenber and the
femal e coupling nmenmber in the closed position. Fig. 3is a view
simlar to Figs. 1 and 2 showi ng the male coupling me rf

engaged to t haV@ ¥R ® coupl i ng nenber with each of such 5 rﬁﬁ@%&i-}g&and
the resulting interconnected coupling being in the open posi tion.

Fig. 4 is an elevational view in section sowing a nodified

enbodi mrent of fenmal e coupling nmenber disconnected froma nale

coupling menmber. 10 Fig. 4A is a sectional view taken along |ine
4A- 4A of Fig. 4. Fig. 5is a viewof the nodified enbodi nent
of Fig. 4 with the facing cylifidnbslr wallopottiomn38 a¢ a rsnialipr size to receive the

2 |ng éggdl Zsai \r/,| E}’ng’fegﬁiﬂﬁrifa'i'bﬁaql' sr{xepa;[ceoé bg'flzvgéend'tﬁlg itnge}tlj&% enr;ean 2'and the Ieadir];gu 'y
ramp 14A of the abutment 14. As is well known in the art, the apertures
35 are smaller at the interior surface defined by the first inwardly facing
5  wall portion 37 than the diameter of the balls 36 and larger than the
diameter of the balls 36 at the exterior surface.

An inwardly tapering wall portion 39 joins the first inwardly facing
cylindrical wall portion 37 and a second inwardly facing cylindrical wall
portion 38 of smaller diameter. The angle of taper of the tapering wall

10 portion 39 is preferably substantially the same as the angle of taper of
the ramp 14A of the male coupling member 10 so that when the male
coupling member 10 is fully engaged to the female coupling member 20
(see Fig. 3), the ramp 14A will be in contact with the tapering wall
portion 39 throughout.

15 The second inwardly facing cylindrical wall portion 38 has an
inwardly facing annular groove 40 in which is positioned a fiat,
substantially rigid Teflon or other suitable plastic ring 41 having an
opening sized to closely receive the male coupling member cylindrical
wall surface 9. Also positioned in the groove 40 is an annular resilient

20 sealing ring 42 having a size to sealingly engage such cylindrical wall
surface 9 of the male member 10 adjacent the insertion end 12. As can
be seen in Fig. 2, the groove 40 is axially positioned such that the
sealing ring 42 is engaged by and seals such cylindrical wall surface 9
simultaneously with or prior to opening the passageways to the flow of

25  fiuid.

Formed as an integral part of the body 31 is an apertured web 43
having a centrally positioned aperture 44 lying on the axis A and a
plurality of five flow passages 45 positioned around the central aperture
44 (See Fig. 1A).



15. Fig. 6Ais a fragnentary sectional view show ng anot her

gam’:)odi\ment with the nenbers fully engaged as in Fig. 6. Fig. 7
is an elevational viewin section show ng yet another enbodi nent of
feémal e coupling nmenber di sconnected froma nale coupling menmber. 20

Fig. 7A is aweewstaenal view taken along line 7A-7A of Fig. PCT/US96/17896
Fig. 8 is a viewof the enbodinent of Fig. 7 with the parts

positioned as in Fig. 2. Figg 9 is a view of the enmbodi nent of
Fig. 7 with the parts fully engaged as in Fig. 3. 25 Fig. 10
I's an el evational view in section show ng yet another enbodi nent of
femal e coupling nenber disconnected froma nale coupling nenber.

9 10 LR e ot bk b0 tBRdd A frcindbordf fcig
posi tioned as in Eylindrigal wall portion 38 and the apertured web 43 includes an
outwardly tapering wall portion 46, a shoulder 47, an inwardly tapering
wall portion 48 and a third inwardly facing cylindrical wall portion 49
5 extending to the apertured web 43. An inwardly facing threaded section
50 or other suitable attachment means for attaching to a fiuid flow line
is positioned between the apertured web 43 and the opposing end 33.
An axially moveable sleeve 52 is positioned in the passageway 34.
The sleeve 52 has a substantially flat abutment end 53 sized to receive
10 the insertion end 12 of the male coupling member 10 in surface-to-
surface contact and an opposing spring engaging end 54. The sieeve 52
has an outwardly facing cylindrical wall portion 55 sized for sliding
engagement with the second cylindrical wall portion 38 of the body 31.
The cylindrical wall portion 55 has an outwardly facing annular groove
15 56 in which is positioned a resilient annular seal 57 which sealingly
engages the second cylindrical wall portion 38 when the sleeve 52 is in
the positioned shown in Figs. 1 and 2 and a Teflon backup ring 58 which
serves to prevent blow-out of the annular seal 57 when subjected to high
pressures. The sleeve 52 has a second outwardly facing annular groove
20 positioned between the annular groove 56 and the spring engaging end
54 in which is positioned a metat retaining ring 60. The sleeve 52 is also
provided with an outwardly facing inwardly tapering wall portion 61
between the groove for retaining ring 60 and the spring engaging end 54.
The sleeve 52 has an inwardly facing groove in which is positioned an
25 annular sealing ring 62. Adjacent the inwardly facing groove receiving
the annular sealing ring 62 is a shoulder 69 defining a reduced size
opening.

A compression spring 59 is positioned between the web 43 and
end 54 of the sleeve 52 and functions to urge the sleeve 52 toward the

30 receiving end 32 of the body 31.
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5 . Fig. 12 is a view of the enbodinent of Fig. 10 with the
parts fully engaged as in Fig. 3. Fig. 13 is an
elevational view in section show ng still another enbodi ment_ of

femal e coupl i WORA¥IMEY di sconnected froma male 5  coupli n"d:rﬁésr?ﬂé’rs?"
Fig. 13Ais a sectional view taken along |ine 13A-13A of Fig. 13.
Fig. 14 is a view of the enbodiment of Fig® 13 with the parts

positioned as in Fig. 2. Fig. 15 is a view of the enbodi nent
of the Fig. 13 with the parts 10 fully engaged as in Fig. 3.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring nowto Fig. 1

“through 3 there is showpf axily &aendingostem valvenbdiierfixpdhe nmduntedidsitbeat ed

by the nuneral 10 having a body portion 15 extending alo n axjis A
froma insertion en@pelwfﬁﬁ\w%xa‘ fhgstemyalve %4]"35 a p°rﬁ|°"ge"te"£g9 %\rougﬁ

the central aperture 44 and enlarged shoulders 65 on opposite sides of

the apertured web 43 holding the stem valve 64 in a fixed position in the

5 body 31. The opposing end of the stem valve 64 has an enlarged head

66 having an outwardly flaring wall with an outwardly facing surface 67

adjacent the end 68 sized to sealingly engage the annular sealing ring 62

of the sleeve 52. The size of the enlarged head 66 in the area adjacent

the end 68 is greater than the size of the apening of the sleeve 52 at the

10 shoulder 69 adjacent the annular sealing ring 62 and, therefore, provides

a means for limiting axial movement of the sleeve 52 toward the

receiving end 32 in response to urging of the spring 59; however, the

primary means of limiting such axially forward movement of the sleeve

52 toward the receiving end 32 resides in the engagement of the

15 retaining ring 60 against the tapering wall portion 46. Thus, the relative

dimensions of (1) the stem valve 64 and its enlarged head 66 with

respect to the sleeve 52 and its associated groove containing the

retaining ring 60 and (2) the body 31 and its tapering wall 46 are such

that the outwardly facing wall 67 of the enlarged head 66 will engage

20 the annular sealing ring 62 with sufficient force, something on the order

about 10 pounds, to obtain a fiuid tight seal. When the sleeve 52 is

axially positioned such that the annular sealing ring 62 has sealingly

engaged the outwardly facing wall 67, the retaining ring 80 will engage

the tapering wall portion 46 of the body 31 to actually prevent further

25 movement of the sleeve 52 toward the receiving end 32 in response to

urging of the spring 59. Thus, the retaining ring 60 serves to prevent

excessive forces from being developed between the shoulder 63 and the
enlarged head 66 of the stem valve 64.

The axial extent of movement of the sleeve 52 away from the

30 receiving end 32 against the yielding action of the spring 59 is limited by

is Sheet Has Been Renllaced
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to.an external end 13. The exterior surface of the body portion is
provided with a cylindrical wall surface 9 extending fromthe insertion
end 12 to an outwardly tapering | eading ranp 14A extending to an

abutnent 14. An outwardly facing annular groove 15 is positioned on 20

t he oppositewoshaozdd t he abutnment 14. Internally, the body proavusee1vsdsl

has a central cylindrical wall portion 16 and an inwardly tapering wall
portion 17 extending fromthe cyli ndri calqgva portion 16 to the flat
insertion end 12. Adjacent the cylindri c1 waII portion 16 is an inwardly
facing groove 18. If desired, inwardly facing threads 19 for fastening to
25 a fluid flowline may extend fromthe external end 13 to a position

cl ose to tI}gghgmm f{h Cdy eq;,mv&yltggerﬂ ?ﬁh#or*(a? in‘gtto .

means may be rnrze tenlng
flurd flow bodydnwardly tapering wall nam&mnﬂ-anSdch mgdgantardyghpmatesmﬁl S

a_spi der 2L having 2aBi Bt bidsiedts 52 8bingabbd Hhita'the S5h5HAL 3a 33 so0
far that the spring 59 bottoms out as such bottoming-out of a spring
5 places undue fatigue on it and could result in premature failure.

The enlarged head 66 has a cavity 70 formed therein adjacent the
end 68 having a size and shape to receive the nose 27 of the male
coupling member 10 in close relationship while permitting the insertion
end 12 of the male coupling member 10 to be in face-to-face contact

10 with abutment end of the sleeve 52. Thus, as may be seen in
particularly in Fig. 2, when the male coupling member 10 is inserted in
the insertion end 32 of the female coupling member 20, its flat insertion
end 12 will engage the flat abutment end 53 of the sleeve 52 and, at the
same time, the nose 27 will substantially fill the cavity 70 of the enlarged

15 head 66 of stem valve 64. it will be noted that when in this position,
both the male coupling member 10 and the female coupling member 20
remain closed with the annular seal 28 of the male coupling member 10
continuing to be sealingly engaged to the tapering wall portion 17 of the
body portion 11 and with the outwardly facing wall 67 of the stem valve

20 enlarged head 66 sealingly engaging the annular sealing ring 62 of the

' sleeve 52. In this position, the cylindrical wall surface 9 of the male
coupling member 10 between the insertion end 12 and the tapering
portion 14A of abutment 14 is sealingly engaged to the annular sealing
ring 42 of the female coupling member 20. Additionally, and importantly,

25 there is very little space and, preferably, virtually no space at all between
the engaged male coupling member 10 and female coupling member 20
for the inclusion of air.

Continued movement of the male coupling member 10 into the
female coupling member 20 causes the insertion end 12 of the body

30 portion 11 to urge against the abutment end 53 of the sleeve 52 against

This Sheet Hag B
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6 : positioned in the inwardly facing groove 18 and abuts the spider
21 to prevent novenent of the spider toward the external end 13.
Posi ti oned in the spider 21 is a guide sleeve 24 having a central
passageway. A WO9%1928%em val ve 25 has an enl arged head 26 w g’ﬁ""é’s%ﬂ'&ﬂ‘udi ng

nose portion 5 27 which extends axially outwardly fromthe insertion end
12 and an axi al stem 29 extending frgm the head 26 through the
passageway of t he gui de sl eeve 24. The enlarged head 26 is provided
wi th an annul er seal 28 sized to sealingly engage the tapered wall
portion 17. The axi al stem?29 is slideable relative to the guide

sl eeve 24. A conpr eggd gididitg actiohi b the36orRpRissioh¥pring B3 USMee The 8¥ein 24ivend
axi al stem 29 and has one end engaged to the spider 21 and the

opposi ng end engage@4tis maiptained in acfixesh pesition dy vigue Pfyitscennrptipniogde: he
crepee ne”+ avor BRI IEEINANED such wxiel BRI B 6 oRE0% A ogR R0,
area between the nopeasgagewayrb&Weandhd Bnnulahgealinguing 62 ead tixseniarged heagl e
ol e 0 12X Bl o 677, ey, sucr AR Bler 4048 | 1
wal | portion 17 fol hsalé couplng imembegd0ccauses the fixed stem valve 64 to effect
retraction of the axial stem valve 29 of the male coupling member 10
against the yielding action of the compression spring 30, displacing the
annular seal 28 of the enlarged head 26 out of engagement with the
10 tapering wall portion 17 and thereby opening the joined male coupling
member 10 and female coupling member 20 to the flow of fluid
therethrough. It should be noted that the size of the enlarged head 66
of the stem valve 64 adjacent the end 68 is smaller than the opening of
the male coupling member 10 through which the enlarged head 66
15 protrudes so that there is no interference with its movement into the
male coupling member body portion 10 to retract the stem valve 29.

As is well known in the art, there is provided an annular collar 72
which is retracted against the forward urging action of compression
spring 73 thereby permitting the detent balls 36 to move radially

20 outwardly in order to permit insertion of the male coupling member 10
without interference therefrom. This is the position shown in Fig. 2.
Following complete insertion of the male coupling member 10 to the
position shown in Fig. 3, the collar 72 is permitted to move forwardly
toward the insertion end in response to urging by the compression spring

25 73 to urge the detent balls 36 into the groove 15 thereby retaining the
male coupling member 10 engaged to the female coupling member 20.

As will be readily appreciated from viewing Figs. 2 and 3, in
releasing the male coupling member 10 from the female coupling member
20, both the stem valve 25 and the stem valve 64 will be closed to the

30 flow of fluid prior to or simultaneously with disengagement of the seal 42
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t he annul ar seal 28 therewith to prevent the enlarged head portion
adj acent the annul ar seal from being pushed out of body portion 11 by 20

t he conpression spring 30. The femal e coupling nmenber 20

i ncl udes a body 31 extending - along an axis A froma receiving end 32
to an opposiwgords33. The body 31 has an axi al pasBchjuseey7896
extending fromthe receiving end 32 to the opposing end 33. A
plurality of apertures 35, preferably 2 circular in cross-section, are
positioned circunferentially around the body in a position slightly
spaced fromthe receiving end 32. The apertures 35 are sized to
receive therein a plurality of detent balls 36. The body 31 I ncl udes

fi i dl i i cal s ' .
the rocel ving enda) Wa s AUpNG metfiber AAuHES widh SHHERE S Bkt she, |
30 abutnent 14 in$ertion emal 82c OThis icogpledntvith the factl thatstheeeds littleaodhy

gg?ﬂgég/zﬁ%% space between the nose portion 27 and the enlarqed head 67 and no
space between the engaged fiat insertion end 12 and flat abutment end
5 53, permits such disengagement with little or no spillage or escape of

fluid.

Referring now to the embodiment of Figs. 4-6, there is shown a
female coupling member 120 having a body portion 131 which is
virtually identical to the body portion 31 of the female coupling member

10 20 described in the embodiment of Figs. 1 through 3. The only
significant different between the body portion 131 of the embodiment of
Figs. 4 through 6 and the body of 31 of the embodiment of Figs. 1
through 3 is that the body 131 of the embodiment of Figs. 4 through 6
does not have an integratly formed apertured web such as the apertured
15 web 43 of the embodiment of Figs. 1 through 3. The body portion 131
is provided with a separately formed web member or spider 143 which
is positioned in a constricted area 151 of the body 131. An inwardly
facing groove 163 between the constricted area 151 and the threaded
section 150 receives a snap ring 101 positioned to engage and restrict
20 movement of the spider 143 toward the opposing end 133. The body
portion 131 is also provided with a radially inwardly extending shoulder
176 which is positioned 1o be engaged by and restrict axial movement
of the spider 143 toward the receiving end 132.
The spider 143 has a centrally positioned aperture 144 defined by
25 a hub 146 lying on the axis A and a plurality of three flow passageways
145 separated by wings 147 positioned around the hub 146 (See Fig.
4A).

An axially extending stem valve 164 is mounted in the centrally

positioned aperture 144 of the spider 143 and has enlarged shoulders

————
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facing cylindrical
cylindrical wall

surface 9 between the insertion end 12 and the | eadi ng
ranp 1 4A of the abutnment 14. As is well known in the art, the apertures

wal | portion 38 of a smaller size to receive the

35 are smaller at the interior surface defined by the first inwardly facing

g_ wal | port wae7A®sphan the dianeter of the balls 36 and | 2CFABIFN]
i amet er

taperi ng wal |

wal |

portion 39 is preferably substantially the sane as the angle of taper of

t he

of the balls 36 at the exterior surface. An i nwardly

portion 39 joins the first kgwardly facing

~portion 37 and a second inwardly facing cylindrical wall
portion 38 of snaller dianeter. The angle of taper of the tapering wall

10

the ranp 14A of th i I A3 hdi in & fiRed'pbsition o

coupl i ng memnber

( sete_ Fi g.393) ] t hehﬂm;piammmandtia a fixasbpesitien ip the b
portion t hr oughout . | .l hi i cal
When the Wa’gﬁﬂ(&b‘ﬂpé%&ﬂgel‘ 19438 %Qér{eﬁclhntﬂgqiﬁlr:]élghmi'g'cca,

portion 38 has an

wal |

oupl i ng nenber 20
‘Pfglﬂa ering wal |

cl'ng annular groove 4

positioned a flat, end 132 of tie femaleatdupling gnember 120, the enlesged; headJ166
plastic ring 41 havi

coupl i ng menmbeP cy F?%%gtgp nose ngﬁﬁeln'ﬂglgir 1 §g«uﬁ§ .mceh%segl ﬂp)bo@?@?i? \réggﬁ h?ﬁge

groove 40 is an anghlj¥he Hatinsefiin 8Ad 12englapag the fiat suthment epdal 53 abtheo

seal ingly engage such cylindri cal

10

15

20

25

sleeve 152 after the s\ggllilllg ring 142 has become sealingly engaged to
the cylindrical wall surface 9 adjacent such insertion end 12. As shown
in Fig. 5, there is virtually no space for air to be entrapped as the male
coupling member 10 and female coupling member 120 are moved to the
partially connected position of Fig. 5 and thereafter to the fully engaged
position of Fig. 6. As the male coupling member 10 completes its
movement to the fully engaged position of Fig. 6, the sleeve 152 will be
axially displaced out of engagement with the outwardly facing wall 167
of the fixed stem valve 164 and the axial stem valve 25 of the male
coupling member 10 will be caused by the fixed stem valve 164 to
retract against the yielding action of spring 30 to displace the annular
seal 28 of stem valve 25 out of engagement with the tapering wall 17
thereby opening the joined maie coupling member 10 and female coupling
member 120 to the flow of fiuid therethrough.

Referring now to Fig. 6A, there is shown a further embodiment of
the body 131’ of the female coupling member 120. In this embodiment,
that section of the second inwardly facing cylindrical wall portion 138"
between the sealing ring 142’ and the outwardly tapering wall portion
146’ has & greater axial extent than the corresponding section of the
second inwardly facing cylindrical wall portion 138 of the embodiment
of Figs. 6-8. As a result of such greater axial extent, the annular seal
157’ of the sieeve 152’ will remain in sealing engagement with the
second inwardly facing cylindrical wall portion 138’ when the male

_
This Sheet Has Be,

T

|

cylindri cal

10

IS



surface 9 of the mal e nenber 10 adjacent the insertion end 12. As can

be seen in Fig. 2, the groove 40 is axially positioned such that the
sealing ring 42 is engaged by and seals such cylindrical wall surface 9
situl taneously with or prior to opening the passageways to the flow of 25

fluid. w0 9719282 Fornmed as an integral part of the bodyC3lspal?aas
apertured web 43 having a centrally positioned aperture 44 |ying on
the axis A and a plurality of five4low passages 45 positioned
around the central aperture 44 (See Fig. 1A). WO 97/ 19289
PCT/ US96/ 17896 8

coupling member 10 is fully engaged to the female coupling member
120’ as well as when it is disengaged therefrom.
Referring now to the embodiment of Figs. 7 through 9, there is
shown a female coupling member 220 having a body portion 231 with
5 an integrally formed web 243. The web 243 has a central aperture 244
and a plurality of five flow passages 245. An insert 202 having inwardly
facing threads is positioned in the central aperture 244 and retained
therein by any desired fastening means.
The body 231 extends from a receiving end 232 to an opposing
10 end 233 and has an axial passageway 234 extending from the receiving
end 232 to the opposing end 233. Except as described herein, the body
231 is substantially the same as the body 31 of the embodiment of Figs.
1 through 3. In this embodiment, the second inwardly facing cylindrical
wall portion 238 extends from the tapering wall portion 239 toward the
15 opposing end 233 and terminates at an inwardly directed shoulder 203
which joins the second inwardly facing cylindrical wall portion 238 with
a third inwardly facing cylindrical wall portion 204 having a smaller
diameter than that of the second inwardly facing cylindrical wall portion
238. The third inwardly facing cylindrical wall portion 204 extends to
20 another radially inwardly directed shoulder 205 which extends inwardly
10 join with a fourth inwardly facing cylindrical wall portion 206 having
vet a smaller diameter than that of the third inwardily facing cylindrical
wall portion 204. The fourth inwardly facing cyiindrical wall portion 206
extends 10 the web 243. An inwardly facing groove 240 spaced a short
25 distance from the tapering wall portion 239 has positioned therein a
plastic ring 241 and an annular sealing ring 242,
An axially moveable sleeve 252 is positioned in the passageway
234. The sleeve 252 has a substantially flat abutment end 253 sized to
receive the insertion end 12 of the male coupling member 10 in surface-
30 to-surface contact and an opposing end 254.
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The portion of the

body 31 between the second inwardly facing

cylindrical wall portion 38 and the apertured web 43 incl udes an

outwardly tapering

wal | portion 46, a shoulder 47, an inwardly tapering

wal'l portion 48 and a third inwardly facing cylindrical wall portion 49
extending to tWO%¥Bured web 43. An inwardly facing thread®el/esa7Hn

50 or other suitable attachnent neans for attaching to a fluid flow line

is positioned between the apertured web 4398nd t he opposi ng end 33.
An axially noveabl e sleeve 52 is positioned in the passageway 34.
The sl eeve 52 has a substantially flat abutnment end 53 sized to receive 10
the insertion end 12 of the nmale coupling nenber 10 in surface-to-
surface contact and an ofpofibd\E 252 b theSibuitdieRiterti 253 fias 3 3Rze3bDR\$TdbablY
~has an outwardly facing cylindrical wall portion 55 sized for sliding
engagement with t hereseiyeddn the smmmam facing eylipdrical wail partion 439- 3‘13“

reg(ydzzl&rﬁt e Fﬁ&n%?\t%td"ﬁﬁ” %efﬁgﬁ\%l A ﬁﬂé &h &ﬁﬂlléytﬁy 15

The cylindrical wal
56 in which is posi
engages the second

Serves to proveht  oroanal, dmobr it nf Bl tacHh SiEe haf o 258

Ioned a resilient annul ar ‘seal sealin
fagirighanngal graavie ipowhicbnis3gositiened Y an eonwlat 3eals209

5

pressures. The sl ecamd $2} ha&fmnsmﬂndlaomMpwsyicfmtd agﬁanALﬂaarallgrmwaedlyZO

h 5 d th
dreR 16, 287 Gainatts 306 AollioR BT B TeRalendaging ahg
provided with an oujewdnd lnviataiyndadi hanéaamau HDrH6n Izame% Feduced

posi ti oned between
54 in which is posi

bet ween the groove

10

15

20

25

30

for retaining ring 60 and fhe spring P end 54.
diameter cylindrical portion 208 which is sized 10 be 51 eab y received

in the fourth inwardly facing cylindrical wall portion 206 of the body 231.
The fourth inwardly facing cylindrical wall portion 206 has an inwardly
facing annular groove in which is positioned an annular sealing gasket
210 which is sealingly engaged with the sleeve reduced cylindrical wall
portion 208. A Teflon or similar rigid plastic ring 211 is also positioned
in the groove.

The sleeve 252 also has an inwardly facing groove spaced a short
distance from the abutment end 253. An annular sealing ring 262 is
positioned in such groove. A shoulder 269 extends inwardly from that
side of the groove on the opposite side of the annular sealing ring 262
from the abutment end 253.

A compression spring 259 is positioned between the shoulder 205
of the body 231 and the shoulder 207 of the sleeve 252 and yieldingly
urges the sleeve 252 toward the receiving end 232 of the body 231.

A stem valve 264 is threadedly engaged to the threads of the
threaded insert 202. The opposing end of the stem valve 264 has an
eniarged head 266 with an outwardly flaring wall having an outwardly
facing surface 267 adjacent its end 268 which is sized to sealingly
engage the annular sealing ring-262 of the sleeve 252. The size of the
enlarged head 266 in the area adjacent the end 268 is greater than the
size of the opening of the sleeve 252 at the shoulder 269 adjacent the
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The sl eeve 52 has an inwardly facing groove in which is positioned an 25
annul ar sealing ring 62. Adjacent the inwardly facing groove receiving

the annul ar sealing ring 62 is a shoulder 69 defining a reduced size

openi ng. A conpression spring 59 is positioned between the
web 43 and wo97928end 54 of the sleeve 52 and functions tecugms/itése Sl eeve
52 toward the 30 receiving end 32 of the body 31.

9 PCT/ US96/ 17896 6 AN axi ally extendi ng stem

valve 64 is fixedly nmounted in the 1apertured web 43. The stem val ve
64 has a portion extending through the central aperture 44 and
enl arged shoul ders 65 on opposite sides of the apertured web 43

hol di g the St e 4alg: SchinB dng 289D bleRtiel Brblifes 8 el lor hmich)®

shoul ders 65 are Spaced a Stand
axial movement of the sleeve 252 toward the receiving end 232 in

response to urging of the spring 259.
The enlarged head 266 has a cavity 270 at its end 268. As can
5 be seen in Figs. 8 and 9, when the male coupling member 10 is inserted
into the female coupling member 220, the nose 27 substantially fills the
cavity 270 of the enlarged head 266. That coupled with (1) the fact that
the flat surface of the end 12 of the male member 10 engages the fiat
surface of the end 253 of the sleeve 252 and (2) the fact that the
10  cylindrical wall surface 9 of the male coupling member 10 adjacent the
leading end 12 sealingly engages the annular sealing ring 242 prior to or
simultaneously with opening either the stem valve 25 of the male
coupling member 10 or the stem valve 264 of the female coupling
member 220 reduces to a minimum the possibility for the inclusion of air
15 during joining and subsequent movement of the male coupling member
10 to the fully engaged open position shown in Fig. 9 or the possibility
of leakage when the male coupling member 10 is disconnected.
The body 231 is provided with a vent passageway 215 in order to
prevent a build-up of pressure as the sleeve 252 is moved toward the
20 opposing end 233 by movement the male coupling member 10 toward
the fully engaged position and the resulting reduction in the size of the
cavity in which the spring 259 is positionéd.
Referring now to the embodiment of Figs. 10 through 12, the
female coupling member 320 includes a body 331 extending from a
25 receiving end 332 to an inwardly threaded attachment end 333. The
body has an axial passageway 334 extending therethrough. The body
331 includes a first inwardly facing cylindrical wall portion 337, an
inwardly directed shoulder 302 joining a second inwardly facing
cylindrical wall portion 338 of smaller diameter than the first inwardly
30 facing cylindrical wall portion 337. An inwardly facing annular groove is
\
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than the thickness of the apertured web 43. This permits the stemval ve

to float axially in order to conpensate for the stack up of tolerances in
t he vari ous conponents between the web 43 and the sleeve 52 in order

to  assure a seal between the sealing ring 62 and the outwardl acin 10
wal | 67 of thewoowm%nl ve 64. The stack up of tol erances mayP ﬁﬁﬂﬁ

the length of the stemvalve 64, the angle of the outwardly facing mall

67, the length of the sleeve 52, the positgpning and angl e of taper of the
outwardly tapering wall portion 46 and the |ocation of the groove in

which the retaining ring 60 is positioned. The opposing end of the stem 15
val ve 64 has an enl arged head 66 having an outwardly flaring wall with

an outwardly faci ngfo$M6£|%?%éiea%dnumﬁanédmanﬁbrﬁ%nsswm whichds posigioyed
engage the annul ar sealing ring 62 of the sleeve 52. The size of 3%)2
enl arged head 66 i ren apmdarsealing &66@9& %"BHWUH'W%’“Q?@&B@F‘"FWSH doins ;o

of {he openi ng of thg SBRKCINardly tabiyP BotidiRil alPBhriFBINGIATS thia 20

sealing ring 62 and, erefore means |mt|n axi al
nmovenent of the s| ciawardly faomraylmdecalewajl pontipnc30s 31 herthlfdspwn@vﬁ%cmg

O ot nar B oA i S48 ek LBt R Fthod R0
resides in the engajamiEEwithod folreh imivaidiy m:mg myhﬁdrmyavmlspomm sa'pewhing 25
wal | portion 46. Thus, the relativ i s of (1) the stem
and its enlarged he@xtends jp the Fah!%&t‘fp? \’é gg“ ‘?ﬁ}lqnt%n(ggéétl at ed
groove containing the rel.fwdb BGO'“& meﬁéedw%nbahed &6t 8dnridetididend 333 of
tapering wall 46 are such't he outwardly facing wall 67 of the
the body 331 The plug includes 3 lateral wall 311 functioning as a web.
10 The lateral wall 311 has 'a centrally positioned aperture 344 lying on the
axis A and a plurality of five flow passages 345 positioned around the
central aperture 344. A bushing 313 is firmly engaged in the centrally
positioned aperture 344. An annular seal 314 is positioned between the
plug 310 and the shoulder 306 of the body 331.
15 An axially' moveable sleeve 352 is positioned in the passageway
334. The sleeve 352 has an abutment end 353 for engagement by the
insertion end 12 of the male coupling member 10 and an opposing end
354. The abutment end 353 provided with an annular recess 395 in
which is positioned an annular seal 396. The recess preferably has a
20 depth slightly greater than one-half the thickness of the annuiar seal 396
(i.e. 1/2 the diameter of its cross section) so that it may be frictionally
retained in the recess 395 and will extend outwardly from the abutment
end 353. The sleeve 352 has an outwardly facing cylindrical wall portion
355 sized to be in spaced relationship with the first inwardly facing
25 cylindrical wall portion 337 and in slideably engagement with the second
inwardly facing cylindrical wall portion 338. Extending outwardly from
the outwardly facing cylindrical wall portion 355 is a flange 391 slideably
engaged to the third inwardly facing cylindrical wall portion 305. The
flange extends from the opposing end 354 to a shoulder which abuts the
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enl arged head 66 will engage the annul ar sealing ring 62 wth sufficient 30
force,. sonething on the order about 10 pounds, to obtain a fluid tight

10 PCT/ US96/ 17896 seal . Wien the sleeve 52 is
axially positioned such that the annul ar sealing ring 62 has

seal i ngly engagerb2sdhe outwardly facing wall 67, the PCRAUSIO/NTSHE i Nng
60 wi Il engage the tapering wall portion 46 of the body 31 to

actual |y prevent further novement of theqgleeve 52 toward the 5
receiving end 32 in response to urging o? the spring 59 and i nternal
pressure. Thus, the retaining ring 60 serves to prevent excessive forces
from bei ng devel oped between the shoul der 69 and the enl arged head 66

of the stem val ve I']%At'%de-l:%f?ﬁéﬁe &BSY ] t g}g‘@ﬁqhgte%&\;ehggz 98¢ %tf\rgw,g}d(

facing wall 67 wid ngage Shou hereby preventing bl ow out
most position closest to the receiving end 332 as shown in Fig. 10.

The sleeve 352 has an inwardly facing groove in which is
positioned an annular sealing ring 362. Adjacent the inwardly facing
5 groove receiving the annular sealing ring 362 is a shoulder 369 defining
a reduced size opening. The sieeve 352 has an internal shoulder 390
spaced from the opposing end 354. A compression spring 359 is
positioned between the wall 311 and the shoulder 390 to yieldingly urge

the sleeve 352 toward the receiving end 332.

10 Positioned in the space between the first inwardly facing
cylindrical wall portion 337 and the outwardly facing cylindrical wall
portion 355 of the sleeve 352 is a retainer ring 316 and a compression
spring 317. The retainer ring 316 is yieldingly urged by the compression
spring 317 toward a full forward pasition aligned with the detent balls

16 336 and functions to hoid the detent balls 336 from inward movement
when the male coupling member 10 is disconnected from the female
coupling member 320. Upon movement of the male coupling member 10
into the female coupling member 320, the tapered portion 14A of the
abutment 14 engages the retainer ring 316 pushing it axially away from

20 the receiving end 332 to release the detent balls 336 for engagement in
the groove 15 of the male coupling member 10. Utilization of the
retainer ring 316 permits the apertures 335 to have an uniform size
throughout the thickness of the wall of the body 331.

Slideably positioned in the bushing 313 is an axially extending

25 stem valve 364 which extends from a threaded engagement end 363 to
an enlarged head 366. The stem valve extends through the central
aperture 344 with the threaded engagement end being positioned on the
opposite side of the lateral wall 311 from the enlarged head 366. Anend
cap 318 is engaged to the threaded end 363. The end cap 318 is larger

30 than the aperture 344 and engages wall 311 when the stem valve 364

—_—
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10. of the annular sealing ring 62 when subjected to high pressure.

The axi al extent of novenent of the sleeve 52 away fromthe

recei ving end 32 against the yielding action of the spring 59 is limted by
engagenent of the sleeve inwardly tapering wall portion 61 against the

body i nwardl y WQYy#928g wal | portion 48. Such engagenent eli rﬁ?ﬂ’ﬁ{s&"ﬁ%y 15
possibility of the sleeve 52 being noved toward the opposing end 33 so

far that the spring 59 bottonms out as suchgoottom ng-out of a spring

pl aces undue fatigue on it and could result in premature failure.

The enl arged head 66 has a cavity 70 forned therein adjacent the end
68 having a size and shape to receive the nose 27 of the nmale 20 coupling
menber 10 in close i{ fl RbifoRSAMdP Mot pesilien TFigl 1700 toherelRelimitathe extent teend
12 of the male coupling nenber 10 to be in face-toQ-face cgntact . W th
abut ment end of t havhiththestem vaive 364 53n bgmoyedaxially toward the regeivingend,, |

in Fig. 2, when th i o 73 f ' :
i nsertion end 32 o?%ﬁpgna %%dg?ﬁ%gfennégggré 326(%?%&trgﬁfdlbgtw'iﬂ}lgréreﬁag%dZS
end 12 will engage abotmént81alappraximatelyl nidway hetweendisends? The enlargedhe

cniarged - Hhoadobkmbit Ik GR(D @gebe tho el P bloriri e |

posi tion, botyh vuthich Thé Steno vpivier8p4malyanovdirathe retracteddirectivolgwayg
menber 20 remai n cl ose(ij W th t%annul ar sea, 28 of the male coupling
menber 10 30  contfreMithe recPiyjra 804,334 v engaged to the tapering wal

portion 17 of the The stem valve 364 extends through the sleeve 352. The

enlarged head 366 has a cavity 370 at its leading end 368 which is sized

10  to snugly receive the nose 27 of stem valve 25 of the male coupling

member 10 and an outwardly facing wall 367 which is sealingly engaged

to the annular seal 362 when in the closed position. Limitation on

forward movement of the sleeve 352 toward the engagement end 332
results from engagement of the outwardly extending flange at the end -

15 354 of the sleeve engaging the shoulder 304 of the body 331.

As will be appreciated and as can be seen from Fig. 11, initial

movement of the male member 10 into the female member 320 urges

both the slideable sleeve 352 and the axially moveable stem valve 364

away from the receiving end 332 with the result that both the female

20 member 320 and the male coupling member 10 remain in a closed

position. The outwardly facing wall 367 of the stem valve 364

compresses the annular seal 362 and engages shoulder 369 of the sleeve

352 with the result that movement of the sleeve 352 away from the

receiving end 332 would carry with it the stem valve 364 in any event.

25 However, the primary forée moving the stem vaive 362 is from the nose

27 of the male coupling member 10. It is not until the stem valve 364

is stopped from further retracted axial movement by engagement of the

enlarged abutment 319 against the lateral 311 that the continued

movement of the sleeve 352 away from the receiving end 332 results in

30 opening the stem valve 364. The continued movement of the male

—_—
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PCT/ US96/ 17896 body portion 11 and with the outwardly facing wall

67 of .the stem val ve enl arged head 66 sealingly engagi ng the annul ar
sealing ring 62 of the sl eeve 52. In this position, the cylindrical
wal | surface 9 of the nmale coupling menber 10 between the insertion
end 12 and twewams®ing 5 portion 14A of abutnent 14 i sPCeEasangsos
engaged to the annul ar sealing ring 42 of the femal e coupling nenber
20. Additionally, and inportantly, Johere is very little space and,
preferably, virtually no space at all between t he engaged nal e
coupling nmenber 10 and femal e coupling nmenber 20 for the inclusion of

ai r. The di stance between right hand shoul der 65 as 10 viewed in Fig. 1

(i.e., the shoul dgfg rﬁtgéga'{fierh{i%hé &bl @Qmﬁgfﬁ%) éﬁﬁ%&%ﬂ@ action of od BBW Of

the cavity 70 recelVi eadi ng en
mexi m ze openi ng ﬁked lstervialvec3fig which hasrbettoted against the web mt:ausm

e o o B BB 3 B 6 88 Bt g bo rerd R L W 9
insertion end 12 and moved to an open position.
5 As can be seen from Figs. 11 and 12, as the male coupling
member 10 is inserted into the female coupling member 320, the nose
27 will substantially fill the cavity 370 and the flat insertion end 12 will
engage and compress the annular seal 396 to effect sealing engagement
therewith. Preferably the distance the annular seal 396 extends
10 outwardly from the flat portion of the abutment end 353 a sufficiently’
small amount that, upon being compressed by the insertion end 12, such
insertion end will contact the abutment end 353 thereby reducing to a
minimum the amount of air inclusion. Additionally substantially
simultaneously with or prior to the opening of the respective stem valves
15 25 of the male coupling member 10 and 364 of the female coupling
member 320, the cylindrical wall surface 9 of the male coupling member
10 adjacent the insertion end 12 will sealingly engage the annuilar sealing
ring 342.
Referring now to Figs. 13 through 15, there is shown yet another
20 embodiment in which the female coupling member 420 is provided with
a body 431 extending from a receiving end 432 to a threaded connection
end 433. The body 431 has a first inwardly face wall portion 437, an
outwardly extending shoulder 439 joining the first inwardly facing
cylindrical wall portion 437 with a second and larger inwardly facing wall
25 portion 438. A second outwardly extending shoulder 404 joins the
second inwardly facing cylindrical wall section 438 with a third and still
larger inwardly facing cylindricat wall section 405. The third inwardly
facing cylindrically wall section 405 extends to the threads at the
threaded connection end 433.
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15- portion 11 to urge against the abutnent end 53 of the sleeve 52

agai nst the yielding action of the conpression spring 59. Since the
stemval ve 64 is maintained in a fixed position by virtue of its
connection to the apertured wall 43, such axial displacenent of the

sl eeve 52 openWOt9fd9289 passageway between the annul ar seaPFHYS36{17f§662
and the enl arged head 20 outwardly facing wall 67. Simlarly, such

conti nued novenent of the mal e coupl ppg nmenber 10 causes the fixed
stemval ve 64 to effect retraction of the axial stemvalve 29 of the
mal e coupl i ng nmenber 10 agai nst the yielding action of the
conpression spring 30, displacing the annul ar seal 28 of the enlarged

head 26 out of engagenenis W tHe émbBodimentic¥FRgs."D WougROIZ b Pug éapad 0 is
t hereby opening the joined nmale cou

: pli ng menber 10 and fema.lme‘q
coupl i ng menber 20 thseadadly pagaged to|the dhreaded epd 43 ofrtha ody 1431s nithe Rluge
e oot s hoen oceT8 4 PRYRPEATD R3S AR 411 wnh RACCBHER Kb By
menber 10 through waterbl wall 43 basjacentraliaperture 444 and a plurality of five flow

5 passages 445.
An axially extending stem valve 464 is slideably positioned in the
central aperture 444 and is provided with a threaded end portion 463
which extends through the central aperture 444 on the opposite side of
the end wall 443 from the receiving end 432. A threaded cap 418 is
10 engaged to such threaded end 463. The cap is sized larger than the
central aperture 444 and functions to engage the lateral wall 411 and
thereby limit the extent to which the stem vaive 464 may be moved
axially toward the receiving end 432.
The stem valve 464 has an enlarged head 466 and an enlarged
15 abutment 418 having a size larger than the central aperture 444. The
enlarged abutment 419 functions to limit the extent to which the stem
valve 464 may be retracted away from the engagement end 432.
An axially moveable sleeve 452 is positioned in the receiving end
of the body 431. The sleeve 452 extends from an abutment end 453 for
20 engagement by the insertion end 12 of the male coupling member 10 and
an opposing end 454. The sleeve 452 has a first outwardly facing
cylindrical wall portion 480 which extends from the abutment end 453
and is in spaced relationship with thé first inwardly facing wall portion
437 of the body 431. An outwardly extending shoulder 481 joins the
25 first outwardly facing cylindrical wall portion 480 with a second and
larger outwardly facing wall portion 482 which is in spaced relationship
with the second inwardly facing wall portion 438 of the body 431. An
outwardly flaring flange 483 extends from the second outwardly facing
wall portion 482 and is sized to be in sliding contact with the third
30 inwardly facing cylindrical wall portion 405 of the body 431.
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12 PCT/ US96/ 17896 protrudes so that there is no

interference with its novenent into the mal e coupl i ng nenber body
portion 10 to retract the stemvalve 29. As is well known in
the art, there is provided an annular collar 72 which is retracted
agai nst the wovswpesd urgi ng action of conpression 5 Spr i MCrAUSY6ATE8E eby
permtting the detent balls 36 to nove radially outwardly in order
to permit insertion of the male coupling nmber 10 wi t hout

interference therefrom This is the positron shown in Fig. 2.
Fol | owmi ng conpl ete insertion of the male coupling nmenber 10 to the
position shown in Fig. 3, the collar 72 is permtted to nove forwardly 10

t d the i ti ' t ol . th ' [
73 t0 urge the det ent WErAVoER RBE% 4521 s0eilka i S Prieid Faghonc”
El e IclouBI i ng (rjrglrﬂtﬂuldldb may@}mnartdr_ooﬁgtrﬁwll:'n_icmismdsitﬁmaérﬁl_%nﬁ@ar seal

Wi e readi reciated, fromyj ewi ng Figs. nd_3, in
rel easi ng t he mal%sﬁgﬁ‘bﬂ‘W?@%@f‘%&“ﬂr’ﬁﬁ%%éﬂpgﬁéﬁg' gﬂﬁ[ﬂ‘?ﬁb"%@f' 15
20, both the sterpasan enlirgéd Hebd 268 Withvan Votdt‘suitdde #67 WRIER Gehnglye
flowof fluid prior to or sinultaneously with di sengagerrent of the seal 42

from the mal & coff9asgs taervapulay Eﬁﬂdﬂ'ﬁ%éﬂd\nﬁﬁla saNiTYa @ 0T ahp andnd68 o
Lmser el ¢ naoBis hOGRE A7kt ! Pl b T oL L2 1 "

A compression spring 459 is positioned between the lateral wall
411 of the plug 410 and the shoulder 484 of the sleeve 452 to vieldingly
urge the sleeve 452 toward the receiving end 432. As a result of the

10 enlarged head 466 and its outer surface 467 engaging the annular seal
462 and the shoulder 469, such forward movement of the sleeve 452
carries with it the stem valve 464 to its forward position. The outwardly
facing flange 483 of the sleeve 452 engages the shoulder 404 and
serves to limit the extent of which the sleeve 452 may be urged toward

15 the receiving end 432.

A ball retention member 416 is positioned in the space between
the sleeve first ball sleeve 480 and the body first inwardly facing
cylindrical wall section 437. A compression spring 417 is positioned in
the space between the second outwardly facing wall 482 of the sleeve

20 452 and the second inwardly facing wall 438 of the body 431. The
compression spring 417 has one end engaged against the flange and the
other end engaged against the ball retention ring 416. The ball retention
ring 416 is provided with outwardly extending flanges 493 and 494 and
an axially extending web 495 defining an outwardly facing groove in

25 which is positioned a first annular seal 4380 an inwardly facing groove in
which is positioned a second annular seal 491. Thus, the respective
annular seals function to prevent the escape of fluid from the
passageway. The spring 417 urges the retention ring 416 to a forward
position normally overlying the detent balls 436 to hold them from falling

30 of their respective apertures 435 when the male member 10 is
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20. space between the engaged flat insertion end 12 and fl at abutnment end
53, permts such disengagenent with little or no spillage or escape of

f1 uid. Referri'ng now to the enbodi ment of Figs. 4-6, there is
shown a femal e coupling nmenber 120 having a body portion 131 which is
25 virtual | yWo/#28al to the body portion 31 of the fenal ECERSPITIRG

menber 20 described in the enbodi nent of Figs. 1 through 3. The only

significant different between the body portagpn 131 of the enbodi nent of
Figs. 4 through 6 and the body of 31 of the enbodinment of Figs. 1
through 3 is that the body 131 of the enbodinment of Figs. 4 through 6 30
does not have an integrally formed apertured web such as the apertured

13 disengaged therefrom. Upon movement of the maié-rigr§ift/ 10/iREthe

web 43 of the enbodi ment of Figs. 1 through 3. The body portion 131
female member 420, the ramp 14A of the abutment 14 engages and
carries with it the retention ring 416 away from the receiving end 432
against the yielding urging of compression spring 417.

5 As in the case of the embodiment of Figs. 10 through 12,
movement of the male coupling member 10 into the female coupling
member 420 causes the stem valve 464 to retract but not open during
its initial movement as the sleeve 452 is carried with the stem valve 464
away from the engagement end 432 by {1) urging from the insertion end

10 12 of the male coupling member 10 and (2) interference between the
enlarged head 466 of the stem valve 464 and the flange 469. Itis not
until the enlarged abutment 419 of the stem valve 464 engages the wall
411 of plug 410 and is prevented from further axial movement away
from the engagement end 432 while the sleeve 452 continues its axial

15 movement, that the valve opens.

Other modifications will be readily apparent to those skilled in the
art. Accordingly, the scope of the present application should be
determined only by the scope of the allowed claims.

e
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I's. provided with a s rately formed web nenber or spider 143 which

i S positiH”“ BE jﬂl cted area 151 of the body 131. An inwardly
facing gr U‘ the constricted area 151 and the threaded 5
section 150 receives a snap ring 101 positioned to engage and restrict
novenment of wbewspsder 143 toward the opposing end 133. ThRCTAISH/17896
portion 131 is also provided with a radially inwardly extendi ng shoul der
176 which is positioned to be engaged bysand restrict axial novenent

of the spider 143 toward the receiving end 132. 10 The spider 143
has a centrally positioned aperture 144 defined by a hub 146 lying
on the axis A and a plurality of three fl ow passageways 145
separated by w ngs 147 positioned around the hub 146 (See Fig. 4A) .

An axially extending stemvalve 164 is nmounted in the centrally 15
positioned aperture 144 of the spider 143 and has enl arged shoul ders
165 on opposite sides of the spider 143 holding it in a fixed position on

the spider 143 and in a fixed position in the body 131. When
the mal e coupling nmenber 10 is inserted in the receiving end 132 of
the femal e coupling nmenber 120, the enlarged head 166 20 receives the
nose 27 of tHe nmale coupling menber 10 in the cavity 170 and the fl at
insertion end 12 eRgaggs the flat abutment end 153 of the sl eeve 152
after the sealin&ﬁgf%gﬁl42 has becone sealingly engaged to t he

cylindrical wall surfabe 9Fadjuseenithauniale noeplingomesther faving (Yhahedy
'n Fig. 5 there ;i)grti\c/)inr\;[vﬂﬁuny entPancdédd Er%iucﬁll\ﬁ ahoargi%lﬁngxfr?a%@e&fﬂﬁnd gﬁ mal e
opening communicating with an axial passageway and (2) an axially

10 extending stem valve axially movable in said axial passageway between
a closed position and an open position, said stem valve including a nose
which extends through said opening and outwardly from said annular
5urface when said stem valve is in said closed position, a female coupling
member comprising:

15 (a) a body having a passageway extending along an axis
from a receiving end to an opposing end, said receiving end (1) sized to
receive said male coupling member body portion and (2} defining an
opening to said passageway;

(b}  asleeve having an engagement end and an opposing

20 end positioned in said passageway for axial movement therein from a
forward position in the vicinity of said receiving end to a retracted
position closer to said opposing end;

{c) a stem valve mounted on said body and extending
through said sleeve and having an enlarged head sealingly engageable

25  with said sleeve, said sleeve and said stem valve being relatively
moveable between an engaged, closed position and an open position,
said enlarged head having a cavity sized to receive said nose when said
male coupling member entrance end engages said sleeve engagement
end; and
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cou nd femal e coupling nmenber 120 are noved to the
partlallﬂ m !ﬂl on of Fig. 5 and thereafter to the fully engaged
position gu. e mal e coupling menber 10 conpletes its

novenent to the fuIIy engaged position of Fig. 6, the sleeve 152 WI

axi al ly di spl woa/1928® of engagenent with the outwardly faci }157'\%‘ 7’?87 30
of the fixed stemvalve 164 and the axial stemvalve 25 of the male

AVENDED SHEET 25 14
PCT/ US96/ 17896 coupling menber 10 will be caused by the fixed stem
valve 164 to retract against the yielding action of spring 30 to

di spl ace the annul ar
(d}) a spring yieldingly urging said sleeve toward said

forward position,
movement of said male coupling member into said female
coupling member engaging said annular surface against said sleeve
5 engagement end and said nose in said cavity and thereafter axially
displacing said sleeve out of engagement with said stem valve.

2. A female coupling member according to claim 1, further

including an annular seal extending radially inwardly into said

10 passageway in the vicinity of said receiving end sized to sealingly receive
said male coupling member body portion.

3. A female coupling member according to claim 2, wherein

said annular seal is positioned to sealingly engage said male coupling

15 member body portion simultaneously with or prior to said annular surface
engaging said sleeve engagement end.

4, A female coupling member according to claim 1, wherein
said stem valve is fixedly mounted in said body.

20
5. A female coupling member according to claim 1, wherein
said stem valve is mounted for axial movement in said body of an extent
which is less than the extent of axial movement of said sleeve.

25 6. A female coupling member according to claim 1, wherein
said body includes a wall extending laterally of said axis between said
sleeve and said opposing end and said stem valve is fixedly secured to
said wall.

\
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seal 28 of stemvalve 2 f en errent with the tapering wall 17
t hereby opening the joi ﬂm‘m menber 10 and female coupling 5

menber 120 to the flow ough Referring now to
Fi'g. 6A, there is shown a further errboal ment of t he body 131' of the
femal e couplwagrmessoer 120. In this enbodi nent, t hat PGRUSINTSIOT t he
second inwardly facing cylindrical wall portion 138 bet ween the

sealing ring 142" and the outwardly tap? éng wal | portion 10 146' has a
greater axial extent than the corresponding section of t-he second
inwardly facing cylindrical wall portion 138 of the enbodi nent of
Figs. 6-8. As a result of such greater axial extent, the annular seal

157" of the sleeve 15 Wi | t

second inwardly faci né’ cyl l|(\n r| caicBV\glFnggport | oﬁgwgﬁ%eﬁ] Wﬁgrei%

coupl i ng nenber ZXaid bodyirncludesgayeall extendiegfiatesdlly afosgid iaxis betvwwren said

120" as well as when i I sen ed,therefram Ref. | Ng now
to the enbodi nents"fﬂvelﬁrﬁissa‘gof’ﬂ?%ﬂgﬁ"g sqig ¥yall ipcluding an apectire 'asq'gﬁiﬁ"%
coupling nenber A slidingly 3ebsived m&ildcﬁbe?ﬁﬂte ot &xial movemént bbﬁ%ﬂi ay

formed web 243. The web 243 has. a centr ert re 244 and a ralit
of {1 ve' 1T owShas JROMEERGsIon RS cotracsed pARIPR gloeRyia s opposing pad brd) 'Y

threads is positignngr hﬂuﬁdlﬁgqssﬁd@hemﬁﬁwtu:gma%:@@érﬁ%wm%am said

therein by any desired fastening mean The body 231 extends
from a receivi ng foran3position:n opposi ng end 233 and has an axi al
passageway 234 extending fromthe receiving 25 end 232 to the opposing
end 233. Except as described herein, the body

8. A female coupling member according to claim 1, further

10 including a sealing gasket providing a seal between said sleeve and said
body and further including a vent in said body axially positioned between
said sealing gasket and said sleeve opposing end.

9. A female coupling member according to claim 1, wherein

15 said male coupling member includes an outwardly facing cylindrical wall

portion extending away from said entrance end and a tapering wall

portion extending outwardly at an acute angle to said axis to an

abutment and said female coupling member body includes a first inwardly

facing cylindrical wall section extending axially inwardly from said

20 receiving end and sized to permit movement of said abutment

therethrough, a second inwardly facing cylindrical wall section having a

size to receive said male coupling member cylindricai wall portion in close

relationship and an inwardly tapering wall portion joining said first and

second inwardly facing cylindrical wall sections, said inwardly tapering

25 wall portion positioned and disposed at an angle to receive said male

coupling member tapering wall portion in substantially face-to-face

relationship when said nose is received in the cavity of said stem valve
enlarged head.
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1 through 3. In this enb d inwardly facing cylindrical
wal | portion 238 extends vvaII portion 239 toward the
opposi ng end 233 and term nat es at an |nwardly di rect ed shoul der 203 30
whi ch joins tWO8SY i nwardly facing cylindrical wall portRGAUSEESHM t h

23t is substantially the mlnj E 31 of the enbodi ment of Figs.

PCT/"US 96/ 17896 a third inwardly facing cylindrical wall portion
204 having a snaller + diameter than tgmt of the second inwardly facing
cylindrical wall portion 238. The third inwardly facing cylindrical
wal | portion 204 extends to another radially inwardly directed

shoul der 205 which extends inwardly 5 tojoin with a fourth inwardly
facing cylindrical wall 4pOrt AOfmEIe cBaplintf member ac¥ording el £18im @, FERhEF
than that of the third inwardly facing cylindrical
including an annular sealing ring extending inwardly from said second
inwardly facing cylindrical wall section positioned axially to sealingly
engage said male coupling member outwardly facing cylindrical wall

5 portion prior to or simultaneously with the opening of said stem valve.

11. A female coupling member according to claim 9, wherein
said body is provided with a reduced diameter cylindrical wall section
between said second inwardly facing wall section and said opposing end

10 and said sleeve is provided with (1) a sealing gasket in the vicinity of said
engagement end engageable with said second inwardly facing cylindrical
wall and (2) an outwardly facing cylindrical wall surface slideably
received in said body reduced diameter cylindrical walt section, said body
having a vent located in an axial position between said sealing gasket

15  and said reduced diameter cylindrical wall section.

12. A female coupling member according to claim 9, wherein
said female coupling member body further includes a tapered section
extending from said second inwardly facing cylindrical wall section

20 outwardly in an axial direction toward said opposing end and said sleeve
is provided with an annular ring engageable with said tapered section for

limiting axial movement of said sleeve toward said receiving end.

13. A female coupling member according to claim 12, wherein
25 said female coupling member body further includes an inwardly tapering
wall portion extending in an axial direction toward said opposing end
positioned between said tapered section and said opposing end and said
sleeve is provided with an abutting surface engageable with said body
inwardly tapering wall portion.
30
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wal | port| th i nwardly facing cylindrical wall portion 206
ext ends t . nwardly facing groove 240 spaced a short
3

dlstance rlng wal | portion 239 has positioned therein a 10
plrastic rlng 241 and an annul ar sealing ring 242. An axially
noveabl e sl ewoa74%89i S positioned in the passageway BOT/usokhi#s98!| eeve
252 has a substantially flat abutnment end 253 sized to recei ve the

i nsertion end 12 of the nale coupling nmegRer 10 in surface-

to-surface contact and an opposing end 254. 15 The sl eeve 252 at the
abut ment end 253 has a size to be slideably received in the second
inwardly facing cylindrical wall portion 238. In an area adj acent the

abut nent end 253, the eeve t . fac .ar
groove in which is pOSf%I o&ﬁ%f%ﬁ'pﬁﬁ%wg%oﬁgg to ‘%Hggawg‘%@
engaged with the sgidaiedvi i§ aconegpiereé muhiberal wal | portion 238 20 and (2)
a Teflon or simlar rigid plastic ring 296. Aradially inwardly

directed | edge 207 connects the portion of the sleeve engaging the

second inwardly facinggyl 'K‘?éhﬁlﬁ'cd%hhg PRdrhbé bcedPding t8 claifrd U Wiiérein

di ameter cylindrical portion 208 whi I's sized to be slldeably recei ved
in the fourthdi nmélpydvmlw;!nmn vait extandingsfremepid teseising ped Eﬂdy 231.

25 The fourth invpgdliy Jﬁéﬁg?.gyw&mmﬁd vmeapa; E{,agbr%gé Bt 28

i nwar dl y facing annu I'S posI n ann

seal i ng gasket  closurihitimciuding aswall extghdmgrtgmga!w of said akis. sl eeve reduced
cylindrical wall portion 208. A Teflon or simlar rigid plastic ring
211 is al so positioned in the groove.

16. A female coupling member according to claim 15, wherein
10 said stem valve is fixedly secured to said wall.

17. A female coupling member according to claim 15, wherein
said wall includes a central aperture and said stem valve is slidingly
received in said aperture.

15

18. A female coupling member for use with a male coupling
member having a body portion with a substantially flat annular entrance
end, a cylindrical wall portion extending from said entrance end and an
axially moveable valve with a nose extending outwardly from said

20 entrance end, said female coupling member comprising
{a) a body portion having a receiving end for receiving
said male member,
(b} an axially slideable sieeve positioned in said body
portion for movement toward and away from said receiving end, said
25 sleeve having a substantially flat abutment and sized to be engaged by
said entrance end,
(c} means yieldingly urging said sleeve toward said
receiving end,
(d) an annular seal in said body portion positioned and
30 sized to sealingly engage said male member cylindrical wall portion,
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n "!M""l“ﬂlﬂmkn i nwardly facing groove spaced a short

di stance from the"abutment end 253. An annular sealing ring 262 is
positioned in such groove. A shoul der 269 extends inwardly fromthat

side of the gMWR¥KR? t he opposite side of the annul ar seal iR YS96L8%62
fromthe abutnment end 253.

positi oned between the shoul der 205
207 of the sleeve 252 and yieldingly
receiving end 232 of the body 231.

A conpression spring 259 is

A stemvalve 264 is

threadedly engaged to the threads of the 10 t hreaded insert 202. The

opposi ng end of the stem val(g 2GAstens valve positionddInREsiabdtiAfortidh, Wald an

outwardly flaring wall having an outward

10

15

20

25

30

stem valve sealingly engageablz with said sleeve and having a free end
(1) facing toward said body receiving end and {2} having a cavity
contoured to receive said male coupling member nose,

engagement of said male member to said female member urging said
axially slideable sleeve away from said receiving end and out of sealing
engagement with said stem valve.

19. A female coupling member according to claim 18, wherein

said stem valve is mounted in an axially fixed position.

20. A female coupling member according to claim 18, wherein

said stem valve is mounted for limited axial movement.

21. For use with a male coupling member having (1)} a body
portion with an entrance end including an annular surface defining an
opening communicating with an axial passageway, an outwardly facing
cylindrical wall portion adjacent said entrance end and an outwardly
extending abutment spaced from said entrance end and (2} an axially
extending stem valve axially movable in said axial passageway between
a closed position and an open position, said stem valve including a nose
which extends through said opening and outwardly from said annular
surface when said stem valve is in said closed position, a female coupling
member comprising:

(a) abody having a passageway extending along an axis
from a receiving end to an opposing end, said receiving end (1) sized to
receive said male coupling member body portion and {2) defining an
opening to said passageway, a first inwardly facing cylindrical wall
section extending axially inwardly from said receiving end and sized to

permit movement of said abutment therethrough, a second inwardly

I
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facing s 31“ t its end 268 which is sized to sealingly
engage tﬂmmﬁulﬂ]"" mng ring 262 of the sleeve 252. The size of the
enl arged head 266 "n the' area adjacent the end 268 is greater than the 15
size of the opening of the sleeve 252 at the shoul der 269 adjacent the

annul ar seawowyioismg 262 and, therefore, provides a means vcarusbé/ivess ng
axi al novenent of the sleeve 252 toward the receiving end 232 in

response to urging of the spring 259. 3 The enl arged head 266
has a cavity 270 at its end 268. As can Qb be seen in Figs. 8 and 9, when
the mal e coupling nmenber 10 is inserted into the fermal e coupling
menber 220, the nose 27 substantially fills the cavity 270 of the

| arged head 26g,..That. I | (A that . t he fl at
gﬂr? age of the e% '@%P%ﬂggl ‘&&f %@’%@'@Egﬁgg‘éé@ﬁ%ﬁﬁ male coupling, ¢ 5ce
of the end 253 ofmeivibersyliradric aIZ\ESIIpodioiﬂn%ctdseréméénﬂiﬂndﬂfap%&dsél:lstiohgdri cal
wal | surface 9 of the male couplin er 10 _adj acent .t he eadi ng
end 12 sealingly® tﬁagﬁ'@s#@ﬂb sﬁﬁnﬁ?&"&é’ﬁ?’?rﬁ rf?‘ﬂbg pingrica) wall ggction
si nul taneousl y vodtwargRninneh axibh@ifredtion wwWaird sald/6ppsin] edde Nal e
coupling nmenper 10 or the stem valve 264 of the femal e coupling

menber 220 r®duces to a mifhl mm#wemymmeqqaopmentnedpndmoamns‘mg air 30
during joining agn posiBAEEH sBR fas¥abeRby fOF alidl Tdvaitint HefBhi M a

forward position in the vicinity of said receiving end to a retracted
position closer to said opposing end, said sleeve having an annular ring
engageable with said tapered section for limiting axial movement of said

10 sleeve toward said receiving end;

(c) a stem valve mounted on said body and extending
through said sleeve and having an enlarged head sealingly engageable
with said sleeve, said sleeve and said stem valve being relatively
moveable between an engaged, closed position and an open position,

15 said enlarged head having a cavity sized to receive said nose when said
male coupling member éntrance end engages said sleeve engagement
end; and

(d} a spring yieldingly urging said sleeve toward said
forward position, '

20 movement of said male coupling member into said female
coupling member engaging said annular surface against said sleeve
engagement end and said nose in said cavity and thereafter axially
displacing said sleeve out of engagement with said stem valve.

25 22. A female coupling member according to claim 21, wherein
said female coupling member body further includes an inwardly tapering
wall portion extending in an axial direction toward said opposing end
positioned between said tapered section and said opposing end and said
sleeve is provided with an abutting surface engageable with said body

30 inwardly tapering wall portion.

——— e ———————
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17896 10 to the fully engaged open
p05|t|on\nﬂwa& r the possibility of | eakage when the mal e
coupl i ng rL10"|ssd|sconnected The body 231 is provided

wi'th a vent passageway 215 in order to prevent a build-up of pressure
as the sl eeve w6971928npved toward the 5  opposing end 233 BSI/URGER#Nt t he
mal e coupl ing nenber 10 toward the fully engaged position and the
resulting reduction in the size of the 31 cavity in which the spring 259
i s positioned. Referring now to the enbodi nent of Figs. 10

t hrough 12, the femal e coupling nmenber 320 includes a body 331
extending froma 10 receiving end 332 to an inwardly threaded attachnent

end 333. The bodyzgas ﬁﬁeﬁfélé‘bmﬁﬁlﬁﬁ%&%&r decor8irgarocisiens ’nezeahspugh
The body 331 includes a first inwardly facing cylindrical wal

portion 337, an 6, 7,i8wdw 10yt 1@0?841%@@216’4"‘%!‘ $aid rﬂeege@rwaamnt
inwardly facing epd ¢ 'drﬂﬂﬁb&%ftﬁaéh QRﬁJIAP%Fﬁﬁﬁx&fn éf%uxdbﬁ{%ﬁiﬁ than
n I hwar

the first inwardly ffaci ng cy rical port
faci ng annul ar gr ogherefom.

5
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for-med in the second cylindrical wall portion 338 in which is positioned
an annul ar sealing ring 303. An outwardly extendi ng shoul der 304 joins

t he second inwardly facing cylindrical wall portion 338 with a third
inwardly facing cylindrical wall portion 305. The third inwardly facing 20
wal | portion 39®BRAMBAAs to an outwardly directed shoul der 3@ETRRIIIB6
joins wwth a fourth inwardly facing cylindrical wall portion 307 which
extends to the threaded portion adjacent tlsz connection end 333.

A plug 310 is threadedly engaged to the connection end 333 of t he
body 331. The plug includes a lateral wall 311 functioning as a web. 25
The lateral wall 311 has a centrally positioned aperture 344 lying on the
axis A and a plurality of five fl ow passages 345 positioned around the
central aperture 344. A bushing813 is firmly
positioned aperture 344. An anndiar \$edR«3+4—+a syied bet n the
pl ug 310 and t he shoul der 306 oT'the n\ = wee\

18 PCT/ US96/ 17896 O

=
——— T

|

V77

s
AN
v

Y 7 7
N
-

1

S
—T'IG




An. axi al |y noveabl e sl eeve 352 is positioned in the passageway 334.
The sl.eeve 352 has an abutnent end 353 for engagenent by the

insertion end 12 of the male coupling menber 10 and an opposi ng end

354. The abutnent end 353 provided with an annul ar recess 395 in 5

which i s posi WOH@28n annul ar seal 396. The recess pref er afIGI/USAEITEI6
depth slightly greater than one-half the thickness of the annular seal 396
(i.e. 1/2 the dianmeter of its cross se@yi®mn) so that it may be frictionally
retained in the recess 395 and will extend outwardly fromthe abutnent

end 353. The sl eeve 352 has an outwardly facing cylindrical wall portion 10
355 sized to be in spaced relationship with the first inwardly facing
cylindrical wall portion 337 and in slideably engagenment with the second
inwardly facing cylindrical wall portion 338. Extending outwardly from

the outwardly facing cylindrical wall portion 355 is a flange 391 slideably
engaged to the third inwardly facing cylindrical wall portion 305. The 15
fl ange extends fromthe opposing end 354 to a shoul der which abuts the
shoul der 304 of the body 331 when the sleeve 352 is at its forward-

nost position closest to the receiving end 332 as shown in Fig. 10.

The sl eeve 352 has an inwardly facing groove in which is posi tioned
an annul ar sealing ring 362. Adjacent ®\ge inwardly facing 20 gr ogve
receiving the annular sealing ring 362 is a shoul der 369 defining ™ a

reduced size opening. The sl eeve 352 hgﬁ an internal shoul der 390
()
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spaced fromthe opposing end 354. A conpression spring 359 is
positioned between the wall 311 and the shoul der 390 to yieldingly urge

the sleeve 352 t owarO®Mmageecei vi ng end 332. 25 Positioned in the
space between the first inwardly facing cylindrical wall portion 337
and the outwardly facing cylindrical wall portion 355 of the sleeve

352 is a retainer ring 316 and a conpression g 0 spring 317. Th@cﬂ@&nhﬂ@g
ring 316 is yieldingly urged by the cohpressié% spring 317 toward a
full forward position aligned with the detent balls 30 336 and functions
to hold the detent balls 336 frominward novenent
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when the mal e coupling nmenber 10 is disconnected fromthe fenuale

coupling nenber 320. Upon novenent of the male coupling nmenber 10

into the femal e coupling nmenber 320, the tapered portion 14A of the

abut ment 14 engages the retainer ring 316 pushing it axially away from 5
the receivingveme/30 to rel ease the detent balls 336 for ef§IGBAEITE6 n
the groove 15 of the male coupling nenber 10. Utilization of the

retainer ring 316 permts the apertures438b to have an uniformsize

t hr oughout the thickness of the wall of the body 331.

Slideably positioned in the bushing 313 is an axially extending 10 stem
val ve 364 which extends froma @© egagenent end 363 to an

enl arged head 366. The stem valVe % ’ g-aough the central
aperture 344 with the threatled cagali e0L Q€| bei ng positioned on the
opposite side of the | at er & “wal | ;-‘?a' . e enKarged head 366. An end
cap 318 is engaged to the thr ¢ '/al\:?‘%‘_‘ e e cap 318 is larger 15
than the aperture 344 and engage 4‘1/\\‘\\/ \“l“ the stemvalve 364 IS
inits forward nost position GEig. :;)4\;\‘ e eby Linit the extent to
whi ch the stem val veyd364 can hf f’}}& V] e dwe¥'d the receiving end
332 of the body 331. The stemValg g"‘\i"‘-‘:’; \k_Qd'E'd wi th an enl arged
abut ment 319 approxiggtely m dwaydbe AB’E‘E-'Q’ endg, The enlarged 20¢Q
?bu\tmrryanth ?ﬁQ If si ze t03§zgage‘t@1§é *; v, ﬁ%? t tergbé_ i mt_t t he extent
0 ic e stemvalve may Qovepi 7 [\ Fetradte irection a \
fromthe receiving e 332. N ﬂ! stem val ve 364 ext end\gﬁgrough
the sleeve 352. 'Ige Ty O
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enl arged head 366 has a cavity 370 at its | eading end 368 which is sized 25
to snugly receive the nose 27 of stemvalve 25 of the male coupling

menber 10 and an outwardly facing wall 367 which is sealingly engaged

to the annul ar seal 362 when in the closed position. Limtation on

forward moveneMO Yu1928he sl eeve 352 toward the engagenent endPEEYSIE178%6
results from engagenent of the outwardly extending flange at the end 30

354 of the sleeve engagi ng the shoul der 3#40of the body 331.

PCT/ US96/ 17896 As will be appreciated and as can be seen from
Fig. 11, initial novenent of the male nenber 10 into the fenmale
menber 320 urges both the slideable sleeve 352 and the axially
noveabl e stem val ve 364 away fromthe receiving end 332 with the

result that both the female 5 menber 320 and the mal e coupling nenber 10
remain in a closed
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position. The outwardly facing wall 367 of the stemval ve 364

conpresses the annul ar seal 362 and engages shoul der 369 of the sleeve
352 with the result that novenment of the sleeve 352 away fromthe
receiving end 332 would carry with it the stemvalve 364 in any event. 10
However, the pwoBwHI®ss orce noving the stemvalve 362 is fronPGHEsofBLR6

27 of the male coupling nmenber 10. It is not until the stemvalve 364

is stopped fromfurther retracted axial ngmenent by engagenent of the

enl arged abutnent 319 against ‘the |ateral 311 that the continued

novenment of the sleeve 352 away fromthe receiving end 332 results in 15

openi ng the stemvalve 364. The conti nued novenent of the nale menber
10 into the fermal e member 320 agai nst the action of the now fixed
stem val ve 364 which kas bottonmed agai nst the web 343 causes th&(stem
val ve 25 of the male nmber 10 to ST ac et ey fromits N~
insertion end 12 and foved to & olirEmmrmao’ As can be seen
fromFigs. 11 and 12, las the nal e JeUEEEEEE=—=xgpkher 10 is insertgdyinto
the femal e coupling member 320, /;ﬂ Fpbstantial ly i |
the cavity 370 and th¢ flat if3erti = f;v.zzzf Nangge and c ress
the annul ar seal 396 to effect \seal V=g t heloew t h.

o}

Preferably the distange the annu ,/.,E-“»— ,
the flat portion of the abutnent c{:;-;-: ' ¢
that, upon being conpfessed sy, tRe—rps
end will contact the gbutnent end

t he amount of air inclusion.
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si.rul taneously with or prior to the opening of the respective stemval ves
30 25 of the male coupling nenber 10 and 364 of the female coupling

PCT/ US96/ 17896 menber 320, the cylindrical wall surface 9 of the
mal e coupl i ng nenber 10 adjacent the insertion end 12 will sealingly
engage t he anwaiein9aseal i ng ring 342. Ref e PEFHI§O6IFH6t o
Figs. 13 through 15, there is shown yet another 5 enbodi nent in which
the femal e coupling nmenber 420 is proviggd with a body 431 extending
froma receiving end 432 to a threaded connection end 433. The body
431 has a first inwardly face wall portion 437, an outwardly

ext endi ng shoul der 439 joining the first inwardly facing cylindrical

wal | portion 437 with a second and | arger inwardly facing wall

/
(@)
N\
0 —=
¢ \r
< o)
¥
N
~
R
O M)
| 3
;;vn :
0 TR
<5 INeo J9
©
]
1 e
o [T pe=
30T
TN\& s
<8 —>
ON —
-9 —>
0O
[
O
N -
md‘
A\
L\

263~
318 -
310



10.- portion 438. A second outwardly extendi ng shoul der 404 joins the
second.inwardly facing cylindrical wall section 438 with a third and stil
larger inwardly facing cylindrical wall section 405. The third inwardly
facing cylindrically wall section 405 extends to the threads at the

t hreaded connew0i%3n928hd 433. 15 As in the enbodi nenPCHVSHIZRI6 10
through 12 a plug cap 410 is t hreadedly engaged to the threaded end

433 of the body 431. The plug 410gygy provided with a lateral wall 411
whi ch functions as a web. The | ateral wall 411 has a central aperture
444 and a plurality of five flow passages 445. 20 An axially
extendi ng stem val ve 464 is slideably positioned in the central
aperture 444 and is provided with a threaded end portion 463 whi ch
extends through the central aperture 444 on the opposite side of t he

end wall 443 fromthe receiving end 432. A threaded cap 418 is

engaged to such threaded end 463. The cap is sized larger than the 25
central aperture 444 and functions to engage the lateral wall 411 an
thereby limt the extent to which the stemval ve 464 may be noved

axially toward the receiving end 432. _, The stem val ve 464 has an
enl arged head 466 and an enl ar ged « abut nent 419 having a size Iifper
than the central

aperture 444. The . 0O
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22. PCT/ US96/ 17896 enl arged abutnment 419 functions to
limt the extent to which the stem val ve 464 may be retracted away

f om t he engagenent end 432. An axi ally noveabl e sl eeve 452 is
posSitioned in the receiving end of the body 431. The sl eeve 452

ext ends from avoemee8®ent end 453 for 5 engagenent by the RGTSP178% end
12 of the mal e coupling nenber 10 and an opposi ng end 454. The sl eeve
452 has a first outwardly facing 9/ri)jlindrical wal | portion 480 which
extends fromthe abutnment end 453 and is in spaced relationship with
the first inwardly facing wall portion 437 of the body 431. An
outwardly extendi ng shoul der 481 joins the 10 first outwardly facing
cylindrical wall portion 480 with a second and | ar ger outwardly
facing wall portion 482 which is in spaced rel ationship with tHe
second inwardly facing wall portion 438 of the body 431. An ofardl y
flaring flange 483 extends from (IESEcoRE-alIAgr dl y facing

— -

. . . .-————’—_‘-—-‘_ . .
portion 482 and is sifzed to I@ i ﬂ»::::@::::;;‘t with the third N
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15- inwardly facing cylindrical wall portion 405 of the body 431.
Interpally the sleeve 452 is provided with an inwardly facing

shoul der 484, an annul ar groove in which is positioned an annul ar seal
462 and an inwardly extending retainer flange 469. The stemval ve 464

has an enl ar gE’@%@é’ﬁ’%G with an outer surface 467 which seBFTH§I¥I78
engages the annul ar seal 462 and has a cavity 470 of the end 468 to
receive the nose 27 of the male couplipgigenber 10. A
conpression spring 459 is positioned between the |ateral wall 411 of
the plug 410 and the shoul der 484 of the sleeve 452 to yieldingly

urge the sleeve 452 toward the receiving end 432. As a result of the 25
enl arged head 466 and its outer surface 467 engagi ng the annul ar seal

462 and the shoul der 469, such forward novenent of the sleeve 452

carrires with it the stemvalve 464 to its forward position. The outwardly
facing flange 483 of the sl eeve 452 engages the shoul der 404 and

serves to limt the extent of which the sleeve 452 may be urged toM@rd 30
the receiving end 432. <~
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23 v 7 PCT/US96/ 17896 A bal | retention menber 416 is

positioned in the space between the sleeve first ball

the.body*first inwardly facing cylindrical wKEEREMSEOH . ) i
conpr e33| on spring 417 is positioned in the SPRMIOREGEST thn LTSI
outwardly facing wall 482 of the sleev 5 452 an C I.n | M
facing wall 438 of the body 431. The ° corrpres'sjjca_ Seng‘| 1ﬁ1¥1\75§0§66

end engaged agai nst the flange and the ot her e ed [

bal | rg][ ention ring 416. The ball retention ri !Ems pﬂgglﬂﬁx ’\blfh
outwardly extending flanges 493 and 494 an . [ t.engi web

495 defining an oug\ﬂ.alaiﬂaﬁwf ﬁﬁeﬁﬁ’."bq SEe Vﬂ'c‘j'f064 ﬁhﬂgﬁ&psméé‘ét?qo'ﬁe engi r st
annul ar seal %%g"%?e‘?gf 8&1@6 %Eﬁsfﬁfhf&?n%wsm Has a portioekteridingabidugmed a

second annul ar"sea , e respective annul ar seals funpction
to prevent theheseafral apefturs d4fandrentasged shouldess S§comPPPoaite Sifesgf 417

urges the retention ring 416 Jorwar ' Lt ( | yi
the detent balthe aaga;f%?mjba“% RofiinaelE temivalye 8% Brbkediemiol n 867 V! 1O
apertures ' ' i U
eera 51 AL TEApSes ify ghacod sopd st rener 0

14A of the abtharthe tHicknessyettherapertured web A3esThis permitsithe stema@lYen ring

416 away fromthe receiyi .
y to f?oat acxei‘élw {hgoF&? tésézompensate for the stack up of tolerances in

the various components between the web 43 and the sleeve 52 in order

| to assure a seal between the sealing ring 62 and the outwardly facing

10 wall 67 of the stem valve 64. The stack up of tolerances may include
the fength of the stem valve 64, the angle of the outwardly facing wall

67, the length of the sleeve 52, the positioning and angle of taper of the
outwardly tapering ‘wall portion 46 and the location of the groove in
which the retaining ring 60 is positioned. The opposing end of the stem

15 valve 64 has an enlarged head 66 having an outwardly flaring wall with
an outwardly facing surface 67 adjacent the end 68 sized to sealingly'
engage the annular sealing ring 62 of the sleeve 52. The size of the.
enlarged head 66 in the area adjacent the end 68 is greater than the size

of the opening of the sleeve 52 at the shoulder 69 adjacent the annular

20 sealing ring 62 an'd, therefore, provides a means for limiting axial
movement of the sleeve 52 toward the receiving end 32 in response to
urging of the spring 59; however, the primary means of limiting such
axially forward movement of the sleeve 52 toward the receiving end 32
resides in the engagement of the retaining ring 60 against the tapering

25  wall portion 46. Thus, the relative dimensions of (1) the stem valve 64
and its enlarged head 66 with respect to the sleeve 52 and its associated
groove containing the retaining ring 60 and (2) the body 31 and its
tapering wall 46 are such that the outwardly facing wall 67 of the
enlarged heaid 66 will engage the annular sealing ring 62 with sufficient

30 force, something on the order about 10 pounds, to obtain a fluid tight
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against the yielding urging of conpression sprihg 417. 20 As in

the case of the enbodi ment of-Figs. 10 through 12, novement of the
mal & coupling menber 10 into the fenale coupling Gy el i g{”
the stemvalve 464 to retract but not open during AV 'avgij.'?;!ézl‘lilv

novenent as the sleeve 452 is carried w{_éh the stem val ve 46 away f
fromthe engagenent end 432 by (1) urgi fromthe in ' e 2 ég
the mal e coupling nmenber 10 and (2) interference bet W@J‘lﬂs %ianﬁ g(ﬁ
head 466 of the stemvalve 464 and the flange 469. Itlpws lSLMAY"JSZ
t he enl arged abutnent 419 of the stem val ve 464 engages the wall 4

of plug 410 andeal MWherthedléevenb2iist axiallppositionad: sach thatthe annuldr om

432 ' t he sl eeve 45 ontinues its_ axial 30
Erg\e/ererggg ge{nﬁg: sgglg\g,gpg bg.,s@galingly engaged the outwardly facing wall 67, the

Spgr{ |U§g6{ ﬁ?ggretaining ridg 66 vt @nlgagakh@Rspdiind Wi goitdh!46 8PRA 684y 83 those

to actually prevent further movement of the sleeve 52 toward the
5 - receiving end 32 in response to urging of the spring 69 and internal
pressure. Thus, the retaining ring 60 serves to prevent excessive forces

from being developed between the shoulder 69 and the enlarged head 66

of the stem valve 64. The parts are contoured such that the oUtwardIy

facing wall 67 will engage the shoulder 69 thereby preventing blow-out

10 of the annular sealing ring 62 when subjected to high pressure. '

The axial extent of movement of the sleeve 52 away from the

- receiving end 32 against the yielding action of the spring 59 is limited by

engagemeht of the sleeve'inwardly tapering wall portion 61 against the

body inwardly tapering wall portion 48. Such engagement eliminates any

15 possibility 6f the sleeve 52 being moved toward the opposing end 33 so

far that the spring 59 bottoms out as such bottoming-out of a spring

places undue fatigue on it and could result in premature failure.

The enlarged head 66 has a cavity 70 formed therein adjacent the

| end 68 having a size and shape to receive the nose 27 of the male
20 coupling member 10 in close relationship while permitting the insertion
end 12 of the male coupling member 10 to be in face-to-face contact

with abutment end of the sleeve 52. Thus, as may be seen in

particularly in Fig. 2, when the male coupling member 10 is inserted in

~ theinsertion end 32 of the female coupling member 20, its flat insertion

25 end 12 will engage the flat abutment end 53 of the sleeve 52 and, at the
same time, the nose 27 will substantially fill the cavity 70 of the enlarged'
head 66 of stem valve 64. It will be noted that when in this position,
both ‘the male coupling member 10 and the female coubling member 20
remain closed with the annular sea: 28 of the male coupiing member 10

30 continuing to be sealingly engaged to the tapering wall portion 17 of the

SMENDED SHEET



art.: Accordingly, the scbpe of the present applicat i on shoul d be determ ned
only by the scope of the -allowed claimns.

" P us 96

body portion 11 and with the outwardly facing wall 67 of the stem valve
enlarged head 66 sealingly engaging the annular sealing ring 62 of the
sleeve 52. In this position, the cylindrical wall surface 9 of the male
coupling member 10 between the insertion end 12 and the tapering
5 portion 14A of abutment 14 is sealingly engaged to the annular sealing
: ring 42 of the female coupling member 20. Additionally, and importantly,
there is very little space and, preferably, virtually no space at all between
the engaged male coupling member 10 and female coupling member 20
for the inclusion of air. The distance between right hand shoulder 65 as
10 viewed in Fig. 1 (i.e., the shoulder toward the receiving end 32) and the
bottom of the cavity 70 receiving the leading end of the nose 27 is such

as to maximize opening of the male coupling member 10,
Contin_ued movement of the male coupling member 10 into the
female cou'pling member 20 causes the insertion end 12 of the body
15  portion 11 to urge against the abutment end 53 of the sleeve 52 against
the yielding action of the compression spring 59. Since the stem valve
64 is maintained in a fixed position by virtue of its connection to the
' apertured wall 43, such axial displacement of the sleeve 52 opens the
passageway between the annular sealing ring 62 and the enlarged head
20 outwardly facing wall 67. Similarly, such continued movement of the
male coupling member 10 causes the fixed stem valve 64 to effect
retraction of the axial stem valve 29 of the male coupling member 10
against the yielding action of the compression spring 30, displacing the
annular seal 28 of the enlarged head 26 out of engagement with the
25 tapering wall portion 17 and thereby opening the joined male coupling
member 10 and female coupling member 20 to the flow of fluid
therethrough. It should be noted that. the size of the enlarged head 66
of the stem valve 64 adjacent the end 68 is smaller than the opening of
the male coupling member 10 through which the enlarged head 66

AMENDED SHEET
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protrudes so that there is no interference with its movement into the

male coupling member body portion 10 to retract the stem va_Ive 29,
As is well known in the art, there is provided an annular collar 72
which is retracted against the forward urging action of compression
5 spring 73 thereby permitting the detent balls 36 to move radially
outwardly in order to permit insertion of the male coupling member 10
without interference therefrom. This is the position shown in Fig. 2.
Following complete_ insertion of the male coupling member 10 to the
position shown in Fig. 3, the collar 72 is permitted to move forwardly
10 toward the insertion end in response to urging by the compression spring
73 to urge the detent balls 36 into the groove 15 thereby retaining the
male coupling member 10 engaged to the female coupling member 20.
As will be readily appfeciated from viewing Figs. 2 and 3, in
releasing the male coupling member 10 from the female coupling member
15 20, both the stem valve 25 and the stem valve 64 will be closed to the
flow of fluid prior to or simultaneously with disengagement of the seal 42
from the male coupling member cylindrical wall surface 9 adjacent the
insertion end 12. This coupled with the fact that there is little or no
space between the nose portion 27 and the enlarged head 67 and no
20 space between the engaged flat insertion end 12 and flat abutment end
53, permits such disengagement with little or no spillage or escape of

fluid.

Referring now to the embodiment of Figs. 4-6, there is shown a
female coupling member 120 having a body portion 131 which is
25 virtually identical to the body portion 31 of the female coupling member
20 described in the embodiment of Figs. 1 through 3. “The only
significant different between the body portion 131 of the embodiment of
Figs. 4 through 6 and the body of 31 of the embodiment of Figs. 1
through 3 is that the body 131 of the embodiment of Figs. 4 through 6
30 does not have an integrally formed apertured web such as the apertured
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25 ¢ 7 - PCT/ US96/ 17896
5 | CLAI M : < 1. For use with a nale coupl | ng rrenber

having (1) a body portion with an entrance endg S e v
surface defining an openi ng communi cating W t i\
and (2) an axially 10 extendi ng stem val ve axi all y

e
passageway between a closed positi#8n and an o m
val ve including a nose whi ch ex%endsm;]hroughdme 9% /ajd7d8 %
outwardly from said annul ar - surface en sai w e i
cl osed position, a femal e coupling menber co_rrp?l_ . 315 I3 "As‘e,lgi7
(a) a body hawal 438 phtirngmbadimencotiFigs. 4l thngugin 3axTise body portion 131

is provided with a separately formed web member or spider 143 which

is positioned in a constricted area 151 of the body 131. An inwardly
facing groove 163 between the constricted area 151 and the threaded
. 5 section 150 receives a snap ring 101 positioned to engage and restrict
movement of the spider 143 toward the opposing end 133. The body
portion 131 is also provided with a radially inwardly extending shoulder
176 which is positioned to be engaged by and restrict axial movement
of the spider 143 toward the receiving end 132.
10 The spider 143 has a centrally positioned aperture 144 defined by
a hub 146 lying on the axis A and a plurality of three flow passageways
145 separated by' wings 147 positioned around the hub 146 (See Fig.
4A).
An axially extending stem valve.164 is mounted in the centrally
15 positioned aperture 144 of the spider 143 and has enlarged shoulders
165 on opposite sides of the spider 143 holding it in a fixed position on
the spider 143 and in a fixed position in the body 131.
When the male coupling member 10 is inserted in the receiving
end 132 of the female coupling member 120, the enlarged head 166
20 receivés the nose 27 of the male coupling member 10 in the cavity 170
and the flat insert.ion end 12 engages the flat abutment end 153 of the
sleeve 152 after the sealing ring 142 has become sealingly engaged to
the cylindrical wall surface 9 adjacent such insertion end 12. As shown
in Fig. 5, there is virtually no space for air to be entrapped as the male
25 coupling member 10 and female coupling member 120 are moved to the
partially connected position of Fig. 5 and thereafter to the fully engaged
position of Fig. 6. As the male coupling member 10 completes its
movement to the fully engaged position of Fig. 6, the sleeve 152 will be
axially displaced out of engagement with the outwardly facing wall 167 |

30 of the fixed stem valve 164 and the axial stem valve 25 of the male

AMENDED SHEET



froma receiving end to an opposi ng end, said feceiVing end (1) sized to
receive said male coupling menber body portion and (2) defining an
opening to said passageway; ' s ,,-, , »

engagenent end and an opposing 20 end positi oned (”"‘ 47 ’? )fW"f{”'
axi al novenent therein froma forward position in the vi ci ni

said receiving end to a retracted 1 03|t|on cI d}%gbgé
end; (c) a stemvalve nounted o an ext endi ng
u%

through said sl eeve and having an enl arged head seal IMA¥597
with said sleeve, said sleeve and said stemvalve being relati ve
noveabl e bet weemu;amganmhek 10 wdiébeposused byathe dixedpstenposalve dr64 to

9,7

sai d enl arged head havi.n cav si zed to recelb ld nos when said
mal e coupl i ng fRIFARAGAIRTLINECYigIding 2cHgROfSRING 3 annuiar - opq.
and . seal 28 of stem valve 25 out of engagement ith the tapering wall 17

thereby opening the joined male coupling member 10 and female coupling
5  member 120 to the flow of fluid therethrough.
Referring now to Fig. 6A, there is shown a further embodiment of
the body 131’ of the female coupling member 120. In this embodiment,
that section of the second inwardly facing cylindrical wall portion 138’
between the sealing ring 142’ and the outwardly tapering wall portion
10 146’ has a greater axial extent than the corresponding section of the
second inwardly facing cylindrical wall portion 138 of the embodiment
of Figs. 6-8. As a result of such greater axial extent, the annular seal
157’ of the sleeve 1562’ will remain in sealing engagement with the
second inwardly facing cylindrical wall portion 138’ when the male
15 coupling member 10 is fully engaged to the female coupling member
120’ as well as when it is disengaged therefrom. '
Referring now to the embodiment of Figs. 7 through 9, there is
shown a female coupling member 220 having a body portion 231 ‘with
an integrally formed web 2_43. The web 243 has a central aperture 244
e 20 and a plurality of five flow passages 245. Aninsert 202 having inwardly
facing threads is positioned in the central aperture 244 and retained
therein by any desired fastening means.
The body 231 extends from a receiving end 232 to an opposing
end 233 and has an axial passageway 234 extending from the receiving
25 end 232 to the opposing end 233. Except as described herein, the body
231 is substantially the same as the body 31 of the embodiment of Figs.
1 through 3. In this embodiment, the second inwardly facing cylindrical
wall portion 238 extends frdm the tapering wall portion 239 toward the
opposing end 233 and terminates at an inwardly directed shoulder 203

30 which joins the second inwardly facing cylindrical wall portion 238 with
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PCT/,US96/ 17896 (d) a springvyi el di ngly urging said
sl eeve toward said . forward position, . novement of

said mal e coupling menber into said female D A ARRODS
. sai d annul ar surface against said sleeve 5 enga :' "?;' b",’t‘ YL ”1 2
in said cavity and t hereafter axially 15 di spl a® K
engagenent wth said stemvalve, said femal
configured such that engagenent of said ann?clTMSf?cge sal d
engagenent end prior to axially displacing

position causes those portions of the joined nmale 10 cou I|ng nenber and
femal e coupli rg thiedliawardlyt facing ezylividrisal avalhportéon 204 havmg faasmallad sai d
enl argenment end to be occ subst a ’é‘;ﬁl al l%’jé ti.re ortions of

said mal e courﬁ'?ﬁ\j‘ﬁ"\‘eﬁ%@r&g&& the, gecorgine qungﬁhnalncal il PBHI‘I%" of
said femal e coypg InvPsrdry féé.ﬁg\@nﬁaﬁcaiwalvgﬁdmen 204 extemdsht% |

substantlally no space apart areas r the accunulation of fluid
2. A femal e armther ragilaib,ninmardbpdrrdcm shmdd!eﬂ 208 wiightexéends inwaidiy¢ | udi.ng

oA 2 % i STl Aol SR R parion ZOB TG, "

xlnge(r:o;glcl)pa @@ha{ﬂgﬁma‘?ﬁéféﬂﬂan 4Rat of the third inRardlyFabRERERirkdHed | N9
wall portion 204. The fourth inwardly facing cylindrical wall portion 206
extends to the web 243. An inwardly facing groove 240 spaced a short '
distance from the tapering wall portion 239 has positioned therein a

10  plastic ring 241 and an annular sealing ring 242.

An axially moveable sleeve 252 is positioned in the passageway
234. The sleeve 252 has a substantially flat abutment end 253 sized to
receive the insertion end 12 of the male cdupling member 10 in surface-
to-surface contact and an opposing end 254.

15 The sleeve 252 at the abutment end 253 has a size to be slideably
received in the second inwardly facing cylindrical wall portion 238. In an
area adjacent the abutment end 253, the sleeve 252 has an outwardly
facing annular groove in which is positioned (1) an annular seal 209
sealingly engaged with the inwardly facing cylindrical wall portion 238

""" | 20 and (2) a Teflon or similar rigid plastic ring 296. A radially inwardly
| directed ledge 207 connects the portion of the sleeve engaging the
second inwardly facing cylindrical wall portion 238 with a reduced

diameter cylindrical portion 208 which is sized to be slideably received

in the fourth inwardly facing cylindrical wall portion 206 of the body 231.

25 The fourth inwardly facing cylindrical wall portion 206 has an inwardly
facing annular groove in which is positioned an annular sealing gasket
210 which is seaiingly engaged with the sleeve reduced cylindrical wall
portion 208. A Teflon or similar rigid plastic ring 211 is also positioned

in the groove.
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sai d annul ar seal is positioned to sealingly engage said mal e coupl i ng
menber body portion sinmul-taneously with or prior to said annular surface

engagi ng -sai d sl eeve engagenent end. 25 _ )

nmenber. according to claim1, mhereln said st endigih

nounted in said body.

PCT/ US96/ 17896 5. A fetfile coupllqg o U

claim1l, wherein said stemvalve is nmounted f : n,
sai d body of an extent which is | ess than the ¢ 97

novenent of said sl eeve.
The sleeve 252 also has an inwardly facing groove spaced a short

distance from the abutment end 253. An annular sealing ring 262 is
positioned in such groove. A shoulder 269 extends inwardly from that
side of the groové on the opposite side of the annular sealing ring 262
5  from the abutment end 253. |
A compression spring 259 is positioned between tne shoulder 205
of the body 231 and the shoulder 207 of the sleeve 252 and yieldingly
urges the sleeve 252 toward the receiving end 232 of the body 231.
A stem valve 264 is threadedly engaged to the threads of the
10 threaded insert 202. The opposing end of the stem valve 264 has an
‘enlarged head 266 with an outwardly flaring wall having an outwardly
facing surface 267 adjacent its end 268 which is sized to sealingly
| engage the annular sealing ring 262 of the sleeve 252. The size of the
enlarged head 266 in the area adjacent the end 268 is greater than the
15 size of the opening of the sleeve 252 at the shoulder 269 adjacent thé
annular sealing ring 262 and, therefore, provides a means for limiting
axial movement of the sleeve 252 toward the receiving end 232 in
response to urging of the spring 259.
The enlarged head 266 has a cavity 270 at its end 268. As can
20 be seen in Figs. 8 and 9, when the male coupling member 10 is inserted
into the female coupling member 220, the nose 27 substantially fills the
cavity 270 of the enlarged head 266; That coinled with (1) the fact that
the flat surface of the end 12 of the male member 10 engages the flat
surface of the end 253 of the sleeve 252 and (2) the fact that the
25 cylindrical wall surface 9 of the male coupling member 10 adjacent the
leading end 12 sealingly engages the annular sealing ring 242 prior to or
simultaneously with opening either the stem valve 25 of the male
coupling member 10 or the stem valve 264 of the female coupling
member 220 reduces to a minimum the possibility for the inclusion of air

30 during joining and subsequent movement of the male coupling member
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5. .+ . 6. A femal e coupl I ng menber accor di ng to claim1l1, wherein
sai d body includes a wall- extending laterally of said axis bet ween said
sl eeve and sai d opposing end and said stemvalve is e

said wall. 10 7. A female coupling ne -R’-”H‘/ﬁ Mf”
1, wherein - sai d body i ncl udes a | extending
bet ween sai d sl eeve and said opposi ng end, saig &g ' c9 6
aperture, said stem val ve slidingly received in égp@' I !
axi al nmovenent between a forward position and a- d (ﬁmm 97
cl oser to said opposing end and 15 further includi ng means |eI di ngly
urgi-ng said st éﬁntmaﬂheefmlv\mrgagedmpen positibo rshaven pmfig iSar the possublhty 8.

A femal e coupl i nber, accor di | ai m 1 cluding a
seal i ng gasket °ngpn‘ﬁ anéﬁs@?r)gt%@ﬁi ga'm"ﬁqeéeu\rﬁe '8093%‘:{?8 body and
further including ame%awwwb%mm'é Ve@ppaésa@a%wztwarder to said
seal i ng gasket and said sl eeve opposing end A femal e

coupl i ng nmenbepreverdraibutidup of prassure asaheisieeve 252isi mOMﬁdéO&\tﬂl’ﬂlﬁhﬁg
menber | ncé Udecs)pggscglété’\r% %}é t];\}a %"nor{r%m r|1tI ﬂ\%r ma?e coupimg member 10 toward

the fully engaged position and the resulting reduction in the size of the

AT
Y
X

of sald als

I
>

i

‘l

cavity in which the spring 259 is positioned.
Referring now to the embodiment of Figs. 10 through 12, the
female coupling member 320 includes a body 331 extending from a
10  receiving end 332 to an inwardly thr.ea_ded attachment end 333. The
body has an axial passageway 334 extending therethrough. The body
331 includes a first inwardly facing cylindrical wall portion 337, an
inwérdly directed shoulder 302 joining a second inwardly facing
“ cylindrical wall portion 338 of smaller diameter than the first inwardly
- 15 - facing cylindrical wall portion 337. An inwardly facing annular groove is
formed in the second cylindrical wall portion 338 in which is positioned
an annular sealing ring 303. An outwardly extending shoulder 304 joins
the second inwardly facing cylindrical wall portion 338 with a third
inwardly facing cylindrical wall portion 305. The third inwardly facing
20  wall portion 305 extends to an outwardly directed shoulder 306 which
joins with a fourth inwardly facing cylindrical wall portion 307 which
extends to the threaded portion adjacent the connection end 333.
A plug 310 is threadedly engaged to the connection end 333 of
the body 331. The plug includes a lateral wall 311 functioning as a web.
25 The lateral wall 311 has a centrally positioned aperture 344 lying on the
axis A and a plurality of five flow passages 345 positioned around the
central aperture 344. A bushing 313 is firmly engaged in the centrally
positioned aperture 344. An annular seal 314 is positioned between the -
plug 310 and the shoulder 306 of the body 331.
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25 + portion extendi ng away fromsaid entrance end and a tapering wal l
portion extending outwardly at an acute angle to said axis to an

abut,ment -and said femal e coupling nenber body incl :’:""’T""‘"il'" "m 9 . AT
facing cylindrical wall section extending axially i Qy4§ f‘ AR Q2000 dmade ) v
receiving end and sized to permt nove t of said a

abu 3

t heret hrough, a second inwardly facing cylindrical G-%ét §r6lfi\]1 Zggag 6
28 PCT/ US96/ 17896 ' size to recei ve m C£3om 7
menber cylindrical wall portion in close ; rel ati ) dly | rg y
tapering wall portion jqi |ng said first an - second i nwar aci ng
cyloi ndrigcal vvalol se f‘i%ﬂ%‘ y ayveapla.gleave 394 is pogjtioned ln\nampaﬁgagwav

t d and S t g
posi tione <kLE F’f}ﬁgﬁe@{ve &2 nldd tﬁfael?wlt\é‘?\fisﬁg fHP%ﬁ%aegr’emeﬁPw th@

menber taperlngvva ortion in substan ce-to
rel ationshi p wieertion endd:of the avaté codpling trhanbammyamf afJpposimyreral ve

354. The abutment end 353 provided with an annular recess 395 in

5 which is positioned an annular seal 396. The recess preferably has a
depth slightly greater than one-Half the thickness of the annular seal 396
(i.e. 1/2 the diameter of its cross section) so that it may be frictionally
retained in the recess 395 and will extend outwardly from the abutment
end 353. The sleeve 352 has an outwardly facing cylindrical wall portion

10 355 sized to be in spaced relationship with the first inwardly facing
cylindrical wall portioﬁ 337andin slidéably engagement with the second
inwardly facing cylindrical wall portion 338. Extending outwardly from

~ the outwardly facing cylindrical wall portion 355 is a flange 391 slideably
engaged to the third inwardly facing cylindrical wall portion 305. The

15 flange extends from the opposing end 354 to a shoulder which abuts the
shoulder 304 of the body 331 when the sleeve 352 is at its forward-
most position closest to the receiving end 332 as shown in Fig. 10..

The sleeve 352 has an inwardly facing groove in which is
positioned an annular sealing ring 362. Adjacent the inwardly facing
- 20 groove receiving the annular sealing ring 362 is a shoulder 369 defining
a reduced size opening. The sleeve 352 has an internal shoulder 390
spaced from the opposing end 354. A compression spring 359 is
positioned between the wall 311 and the shoulder 390 to yieldingly urge
the sleeve 352 toward the receiving end 332.

25 Positioned in the "space between the first inwardly facing
cylindrical wall portion 337 and the outwardly facing cylindrical wall
portion 355 of the sleeve 352 is a retainer ring 316 and a compression
spring 31 7. The retainerring 316 is yfeldingly urged by the compression
spring 317 toward a full forward position aligned with the detent balls

30 336 and functions to hold the detent balls 336 from inward movement
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enl ar ged -head. 10. A fenale coupli ng menber according to

claim9, further 10 i neludi-ng an annul ar sealing ring extending inwardly

fromsaid second inwardly facing cylindricalg o q;,‘m”,’ : A
< 2 !

) v

'l"

axially to sealingly engage said nal e coupll-I I NS
facing cylindrical wall portlon |or to or st mul t ane us n@
openi ng of said stem val ve. 105 T SO & (;fg
according to claim9, wherein said body i's pr Wi t h a reduced

di ameter cylindrical wall section bet ween sai. ﬂYf'g'] ng
wal | section and said opposing end and said sleeve is prow ded wi't

(1) a sealing ydwrethe malaecauptingi mpmiferst0ds d:sconrmoga@e‘nmmtl’enﬁbmale
ey 1 Dol et 428 (ph et dt IHhibaREouRiing eber 16 (2
sai d body reduifig Weafepidle coUpling’memberad 20, S taabreé%dilnéﬁdvm of thehaV' ng

a vent located in an axial position between said sealing gasket
sai d reduced dphutment i4/engages she vetainerging 816 pushing it aX|aIly awag fromh

Lormt e o A 0BSH %579 88 Tl BerdlLllsap for oAGAGhrhEPI
the groove 15 of the male coupling member 10. Utilization of the
retainer ring 316 permits the apertures 335 to have an uniform size’
throughout the thickness of the wall of the body 331.

Slideably positioned in the bushing 313 is an axially extending
10 stem valve 364 which extends from a threaded engagement end 363 to
an énlarged head 366. The stem valve extends through the central
aperture 344 with the threaded engagement end being positioned on the
opposite side of the lateral wall 311 from the enlarged head 366. An end
cap 31 8 is engaged to the threaded end 363. The end cap 318 is larger
15 than the aperture 344 and engages wall 311 when the stem valve 364
is in its forward most position (Fig; 10) to thereby limit the extent to
which the stem valve 364 can be moved axially toward the receiving end
332 of the body 331. The stem valve 364 is provided with an enlarged
abutment 319 approximately midway between its ends. The enlarged
20 abutment 319 is sized to engage the wall 311 to thereby limit the extent
to which the stem valve 364 may move in the retracted direction away

from the receiving end 332, _
The stem valve 364 extends through the sleeve 352. The
enlarged head 366 has a cavity 370 at its leading end 368 which is sized
25 to snugly receive the nose 27 of stem valve 25 of the male coupling

member 10 and an outwardly facing wall 367 which is sealingly engaged -

to the annular seal 362 when in the closed position. Limitation on
forward movement of the sleeve 352 toward the engagement end 332
_results from engagement of the outwardly extending flange at the end

30 354 of the sleeve engaging the shoulder 304 of the body 331.

AMENDED SHEET



extending fromsaid second inwardly facing cylindrical wall section
outwardly in an axial directi-on toward sai d opposing end and sald sl eeve
is provided with an annul ar ring engageable wi th sai e POFROrITY <

30 limting axial novenent of said sleeve toward YK A%
29 PCT/ US96/ 17896 A femal e couplln 896

menber according to claim 12, wherein 20 sai d fema#m I Qﬁ
body further includes an inwardly tapering

an axial direction toward said opposing end . posMREMU%t £ ﬁvd[b7

tapered section and said opposing end and said 5 sl eeve is provided with
an abutting surfaceAsnydlydebappreciated @ind B9dan be seeni froey Higy 1 hpinitialy wal |

portion. movement of the male member 10 into the female member 320 urges
both the slideable sleeve 352 and the axially moveable stérﬁ valve 364
away from the receiving end 332 with the result that both the female
5 member 320 and.the male coupling member 10 remain in a closed
position. The outwardly facing Wall 367 of the stem valve 364
corﬁpresses the annular seal 362 and engages shoulder 369 of the sleeve
352 with the result that movement of the sleeve 352 away from the
| receiving end 332 would carry with it the stem valve 364 in any event.
10 However, the primary force moving the stem valve 362 is from the nose
27 of the male coupling member 10. It is not until the stem valve 364

is stopped from further retracted axial movement by engagement of the |
enlarged abutment 319 against the lateral 311 that the continued
movement of the sleeve 352 away from the receiving end 332 results in
15 opening the stem valve 364. The continued movement of the male
member 10 into the female member 320 against the action of the now
fixed stem valve 364 which has bottomed against the web 343 causes
the stem valve 25 of the male member 10 to be retracted away from its

insertion end 12 and moved to an open position.

20 As can be seen from Figs. 11 and 12, as the male coupling
member 10 is inserted into the female coupling member 320, the nose
27 will substantially fill the cavity 370 and the flat insértion end 12 will
‘engage and compress fhe annular seal 396 to effect sealing engagement
therewith. Preferably the distance the annular seal 396 extends
25 outwardly from the flat portion of the abutment end 353 a sufficiéhtly
small amount that, upon being compressed by the insertion end 12, such
insertion end will contact the abutment end 353 thereby reducing to a
- minimum the amount of air inclusion. Additionally substantially
simultaneously with or prior to the opening of the respective stem valves

30 25 of the male coupling member 10 and 364 of the female coupling
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14.. A-femal e coupling nmenber according to claim1, wherein 10 said sleeve
I S a one-piece nenber. - 15. A femal e coupl i ng member
according to claiml1, vvhereln sai d body incl q’,” s 7. m’ L7
extending from said receiving end and a cl osiit ’ * 4% "'4”"( [{ AP X
opposi ng end affixed to said primary unit, said 15 - cosure ’ C |9%
a wall extending laterally of said axi 1 ' geém)a,

coupl i ng nmenber according to claim15, wherein “Wal | has an
aperture and a predeterm ned thickness in the axial FA/U? re é(ﬂégngz
said stemvalve (i) extends through said aperture an i 0 d
apart. shoul dermemﬁarﬁﬂmghetaw;addbal wall surfaseiSofatermalescaupling membyerosi t e

si des of said sai d shoul ders i.ng..s ed, apart a,di stance
greater than sﬁgéd!ﬁ"@@éf’éﬁ msﬁétép'? ﬁﬂ@ﬁ@é@ﬂ'@@? rﬁprlga&?l g?féﬁf’"ﬁg

said stem 2:'1;’ng 342. 17. ~ A femal e coupling nenber accord| ng to claim
15, wherein - sald wall includes a central aperture and said stem val ve
is slidingly Refesiing mow te Kigs. d3thraugh 15, there is shown yet another

5  embodiment in which the female coupling member 420 is provided with
a body 431 extending from a receiving end 432 to a threaded connection
end 433. The body 431 has a first inwardly face wall portion 437, an
outwardly extending shoulder 439 joining the first inwardly facing
cylindrical wall portion 437 with a second and larger inwardly facing wall

10 portion 438. A second outwardly extending shoulder 404 joins the
second inwardly facing cylindrical wall section 438 with a third and still
larger inwardly facing cylindrical wall section 405. The third inwardly
facing cylindrically wall section 405 extends to the threads at the
threaded connection end 433. .

15 As in the embodiment of Figs. 10 through 12 a plug cap 410 is
threadedly engaged to the threaded end 433 of the body 431. The plug
410 is provided with a lateral wall 411 which functions as a web. The
lateral wall 411 has a central apertufe 444 and a plurality of five flow -
passages 445. | . _

20 - An axially extending stem valve 464 is slideably positioned in the
central aperture 444 and is provided with a threaded end portion 463
which extends through the central aperture 444 on the opposite side of

~ the end wall 443'from the receiving end 432. A threaded cap 418 is
engaged to such ’threaded end 463. The cap is sized larger than the

25 central aperture 444 and functions to engage the lateral wall 411 and
thereby limit the extent to which the stem valve 464 may be moved
axially toward the receiving end 432.

The stem valve 464 has an enlérged head 466 and an enlarged
abutment 419 having a size larger than the central aperture 444. The
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18. . A'fenal e coupling menber for use with a male coupling 30 menber
havi ng a body portion with a-substanti aI ly flat annul ar ent rance

30 g

L] [V A L
end, a cyI indrical wall portion extending from sai \-‘”’*‘“’ ‘J/‘}""(-‘ w’
axi al | y noveabl e valve with a nose ext I ng outwar

m saj} O
en';)rgnce e{]q, szﬁi d. femal e coyp! I ng rrg f corrprl $I nﬁdr U§ 96 /I 1 7 8‘16
a body portion having a receiving en or receiving
(b) an axially slideable sleeve positionhed in said lgm ngogtmbgy

nmovenent toward and away from said receiving end, said sl eeve havi ng
a substanti al | gnkargad abutment 448dfusictionsto lipait ahe®xdentotp which the stem

valve 464 may be retracted away from the engagement end 432.
An axially moveable sleeve 452 is positioned in the receiving end
of the body 431. The sleeve 452 extends from an abutment end 453 for
5 engagement by the insertion end 12 of the male coupling member 10 and
an opposing end 454. The sleeve 452 has a first outwardly facing
cylindrical wall portion 480 which extends from the abutment end 453
and is in spaced relationship with the first inwardly facing wall portion
437 of the body 431. An outwardly extending shoulder 481 joins the
10 first outwardly facing cylindrical wall portion 480 with a second and
larger outwardly facing wall portion 482 which is in spaced relationship
with the second thardly facing wall portion 438 of the body 431. ‘An
outwardly flaring flange 483 extends from the second outwardly facing
wall portion 482 and is sized to be in sliding contact with the third
15 inwardly'facing cylindrical wall portion 405 of the body 431.
Internally the sleeve 452 is provided with an inwardly facing
shoulder 484, an annular groove in which is positioned an annular seal
462 and an inwardly extending retainer flange 469. The stem valve 464
has an enlarged head 466 with an outer surface 467 which sealingly
20 engages the annular seal 462 and has a cavity 470 of the end 468 to
receive the nose 27 of the male coupling member 10.
A compression spring 459 is positioned between the lateral wall
411 of the plug 410 and the shoulder 484 of the sleeve 452 to yieldingly
urge the sleeve 452 toward the receiving end 432. As a result of the
25 enlarged head 466 and its outer surface 467 engaging the annular seal
462 and the shoulder 469, such forward movement of the sleeve 452
carries with it the stém valve 464 to its forward position. The outwardly
facing flange 483 of the sleeve 452 engages the shoulder 404 and
serves to limit the extent of which the sleeve 452 may be urged toward
30  the receiving end 432.
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said entrance end, 10 (c) nmeans yieldingly urging said
sl eeve toward said < receiving end, (d) an annular
seal in said body portion positioned and ' ]

sai d mal e nenber cylindrical wall portion,

val ve positioned in said body portion, said 15
engageable with said sl eeve and haV|n923 free end
sai d body receiving end and (2) having a cavity

sai d nmal e coupling nenber nose, engagenent

to said fenal e nmenber urging said axially slideable sleeve away from
sai d receiving end mbéll(?ruterﬁfon?&embaﬁ#i 6ds pogitipmednin thiet spael betsveen val ve,
and creating a substantially | anar annul us defjned by said male

coupl i ng rrenbetheaﬁ‘l‘iﬁvarf'@ﬁtb%lhé&ee"e 48Q-gadathe pady dirsleinwanlly ntasingnd
encircling sai lin(aﬁ'legfjvﬁﬂ's%c%HMS'f'gA c%mprmﬁg g L1 Oﬁ@élfioﬁéﬂ’rﬂva' €

free end such That, I'Or "to urging sal engagenent
with said st erthuedpaee bdtwmrﬂimwfd mmv.%ly fazﬂgggmll nnmmemlee@e menber
and femal e coupling nenber encircled and a(hg acent sal d pl.anar
annul us h&i nd*2%30d5the ﬁ?‘F‘iﬂ%H“Q’BﬁH\édaﬁm yvall 438 qf thesb P Y 43bsch@ of
fluid. - I 18,
wherein 30 salraprsetsgprﬁ%vﬁrﬁ‘ea‘??r?%lﬁnt e '?&ngg Xl a ?ﬁ&f{ p%és)la:?& g'lr‘lén

other end engaged against the ball retention ring 41 6. The ball retention
ring 416 is provided with outwardly extending flanges 493 and 494 and
an axially extending web 495 defining an outwardly facing groove in

10 which is positioned a first annular seal 490 an inwardly facing groove in
which is positioned a second annular seal 491. Thus, the respective
annular seals function to prevent the escape of fluid from the
passageway. The spring 417 urges the retention ring 416 to a forward
position normally overlying the detent balls 436 to hold them from falling

15 of their respective apertures' 435 when the male member 10 is
disengaged therefrom. Upon movemeht of the male member 10 into the
female member 420, the ramp 14A of the abutment 14 engages and
carries with it the retention ring 416 away from the receiving end 432
against the yielding urging of compression spring 417.

20 As in the case of the embodiment of Figs. 10 through 12,
movement of the male coupling member 10 into the female coupling
member 420 causes the stem valve 464 to retract but not open during
its initial movement as the sleeve 452 is carried with the stem valve 464
away from the engagement end 432 by (1) urging from the insertion end

25 12 of the male coupling member 10 and (2) interference between the
enlarged head 466 of the stem valve 464 and the flange 469. It is not
until the enlarged abutment 419 of the stem valve 464 engages the wall
411 of plug 410 and is prevented from further axial movement away
from the engagement end 432 while the sleeve 452 continues its axial

30 movement, that the valve opens.'
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PCT/ US 96/ 17896 : ' 20. A femal e coupling menmber according to
cl ai m 18,, wherein said stemvalve is nounted fg nited -
novenent . 21. A female coupling ,.'{ftj;i»:'f % ]ﬂ H,w

wherein said 5 sl eeve has an inwardI%/#facihng ann$s (96
sai d abut ment - end and said stem vadve has an e

free end, said enl arged head bei ng engageabl e Pms I“?ﬂ ﬁﬂnzag
seal and said sleeve adj acent to said annul ar S'PEA/US 1% MAY '97

Other modifications will be readily apparent to those skilled in the
art. Accordingly, the scope of the present application should be
determined only by the scope of the allowed claims.
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A0 < - - 22. For use with a-male coupling nenbef having (1) a body
porti | e- end-including an -annul ar surface defining an

openin | j th an axial passageway, an gy REaaN; R

cyli ndﬁl Mﬂmnn adj acent said entrance end ,*‘A;f.::(_fl», '
extend sSpaced from said entrance end anc anaxially 15
ext endi ng stem val ve axi ally novabl e i 8aid axi al passageway between

a closed position and an open position, said stemval u :

whi ch extends through said opening and outwardly fron?gglyﬁnﬂ@/alrysg96

surface when said stemvalve is in said closed posit i@ﬁ%&ngmg?l’igry
ass .

menber conprising: 20 : _ (a) a body having a

extendi ng al ong an axi s froma receiving end to an opposing end, said
receiving end (1) sized to receive said mal e coupling nenber body
portion and (2) defining an opening to said passageway, a first
inwardly facing cylindrical wall section extending axially inwardly
fromsaid receiving end and sized to 25 permt novenent of said abutnent
t her-et hrough, a second inwardly facing cylindrical wall section
having a sMPze to receive said male coupling - menber cylindrical wall
portion in clogerghtionship and a tapered section extending from

said second in facing cylindrical wall section outwardly in an
axial direction towdr.d sd&od usepwsthng realk; coupling member having (1) a body :

~ portion with an entrance end including an annular surface defining an
opening communicating with an axial passageway and (2) an axially

10 extending stem valve axially movable in said axial pas'sageway between
a closed position and an open position, said stem val‘ve 'including a nose |
which extends through_said opening and outwardly from said annular
surface when said stem valve is in said closed position’,'a female coupling
member comprising: | _

15 (a) abody having a passageway extending along an axis
-from a receiving end to an opposing end, said receiving end (1) sized to
receive said male coupling member body portion and (2) defining an
opening to said passageway;

(b)  asleeve having an engagement end and an opposing

20 end positioned in said passageway for axial movement therein from a
forward position in the vicinity of said receiving end to a retracted
position closer to said opposing end;

(c} a stem valve mounted on said body and extending
through said sieeve and having an enlarged head sealingly engageable

25 with said sleeve, said sleeve and said stem valve being relatively
moveable between an engaged, closed position and an open position,
said enlarged head having a cavity sized to receive said nose when said
méle coupling member entrance end engages said sleeve engagement
end; and |
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3r/1 - PCT/ US 96/ 17896 ~ (b) a sleeve
havi ng an engagenent end and:-an opposi ng end positioned in said

rerncy ARG cra' ©5 5 et rois @G

'’ Q)

MR Aol ek e YO
CROERIINT P

opposi ng end,¢ sai d"sl eve having an annular ring 5 engageable W th.sail d

t apered settton for limting axial nmovefBnt of said ... JSheexe toward

sai d receiving end; (c) a stem va%ﬂr@ﬂnt cbqh]_siil 96

body and extending - t hrough said sl eeve and havi R0l ar
seal i ngly engageabl e with said sleeve, said si| U&salﬁim 7

val ve being relatively 1dd) maveptihg yieldingin mgimgaiﬂactleeﬁep@dapbstd on
and an open position ... said enlarged head having a cavity sized to
receive said n§95WW9eH°§'é'Pav mal e coupling nenber entrance end engages

sai d sl eeve engagement  movement of said male coupling member into said female

coupling member engaging said annular surface against said sleeve
5 engagement end and said nose in said cavity and thereafter axially
' diéplacing said sleeve out of engagement with said stem valve, said
female coupling member being configured such that engagement of said
annular surfacé against said engagement end prior to axially displacing -
_ said sleeve to said open position causes those portions of the joined male
10 - coupling member and female coupling member in the area of said annular
surface and said enlargement end to be occupied éubstantially entirely by
portions of said male coupling member body and stem valve and by
portions of said female coupling member body, sleeVe and stem valve
| with substantially no spaced apart areas for the accumulation of fluid.
15 | |
2. A female coupling member according to claim 1, further
incl'uding an annular seal extending radially inwardly into said
passageway in the vicinity of said receiving end sized to sealingly receive
said male coupling member body portion.
20
3. A female coupling member according to claim 2, wherein
said annular seal is positioned to sealingly engage said male coupling
member body portion simultaneously with or prior to said annular surface
engaging said sleeve engagement end.
25
4, A female coupling member according to claim 1, wherein
said stem valve is fixedly mounted in said body. |
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end; aRd— (d) a spring vyiel d| ngl y urging said sleeve

toward said 15 forward-pesition, novenment of said male
coupl i nE d fermal e coupl i Ng NMENRSE peale a4 )
annul ar !‘M”ﬂﬁumgm'rﬁn sal d sleeve engagene ‘;ﬁ?ﬁg‘;gﬁwf“"&% 1’;'; v rf/ A
sai d cavi ty afd fhefeafter axially 29 di spl aci ng®sar d sl &&ve 0 96
engagenent with said stemvalve. 20

menber according to claim 22, wherein sai d femaPﬁ fﬂﬁ#ﬁ ZQB
body further includes an inwardly tapering wal | mgs extpd 97
an axial direction toward said opposing end positioned between said

t apered secti on andbsai dAotmnalbr@tmhmgalmﬂnMrobmrdlrg weckimnst pwhereiad with
oo oo " SRS SRS Wb 9Ces B neosin SERCE O of RSk AR 5
wher ei n S4Hich fi€ ¥sctnan the' ditefiE BP Gikidl InGWithefit b dakt GiBev !

engagenent of sal annul ar surface agai nst sald engagenent end prior
to relative novenent

5 8. A female coupling member according to claim 1, wherein
said body includes a wall extending laterally of said axis between said
sleeve and said opposing end and said stem valve is fixedly secured to

said wall.

10 7. A female coupling member according to claim 1, wherein
said body includes a wall extending laterally of said axis between said
sleeve and said opposing end, said wall including an aperture, said stem

~valve slidingly received in said alperture for axial movement between a
forward position and a retracted position closer to said opposing end and

15 further including means yieldingly urging said stem valve toward said
forward position. '

8. A female coupling member according to claim 1, further

" including a sealing gasket providing a seal between said sleeve and said

20 body and further including a vent in said body axially positioned between
said sealing gasket and said sleeve opposing end.

9. A female coupling member according to claim 1, wherem

said male coupling member includes an outwardly facing cylindrical wall

25 portion extending away from said entrance end and a tapering wall
portion extending outwardly at an acute angle to said axis 'to an
abutment and said female coupling member body includes a first inwardly

facing cylindrical wall section extending axially inwardly from said
receiving end and sized to permit -movement of said abutment

30 therethrough, a second inwardly facing cylindrical wall section having a
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312 . PCT/ US96/ 17896 .of said sleeve and said stem

val ve to llﬂﬂﬂrlulmn causes those port I ons of the J oi ned mal e
coupl i ng ﬂnmum coupling menber | TH o 5
annul ar sutfate tand sii d” engagenent end to i e
entirely by portions of said male coupl] axiaIIy

extendi ng stem val ve and by portions ofz%al d |1tnF
body, sleeve and stemvalve with substantially

for the accunul ation of fluid. 25. vy

according to clains 1, 2, 4, 5, 10 6, 7, 8, 9, 10, 11 14 18, 22 or
wher ei n said sSlee\termagwgealdnnale couphngmbmbepcyjdeMI wialllpastioaimalose seal

extending axi alélgtlgrlljsthlp andyan mwardIVQapermg wall portion joining said first and

second inwardly facing cylindrical wall sections, said inwardly tapering
wall portion positioned and disposed at an angle to receive said male

5 coupling ‘member tapering wall portion in substantially face-to-face
relationship when said nose is received in the cavity of said stem valve
enlarged head.

10. A female coupling member according to claim 9, further

10 including an annular sealing ring extending inwardly from said second
inwardly facing cylindrical wall section positioned axially to séalingly
engage said male coupling member outwardly facing cylindrical wall
portion prior to or simultaneously with the opening of said stem valve.

- 15 11. A ‘female coupling member according to claim 9, wherein
said body is provided with a reduced diameter cylindrical wall section
between said second inwardly facing wall section and said opposing end
and said sleeve is provided with (1) a sealing gasket in the vicinity of said
engagement end engageable with said second inwardly facing cylindrical

20 wall and (2) an outwardly facing cylindrical wall surface slideably
received in said body reduced diameter cylindrical wall section, said body
having a vent located in an axial position between said sealing gasket
and said reduced diameter cylindrical wall section.

- 25 | 12. A female coupling member according to claim 3, wherein
said female coupling member body further includes a tapered section
extending from said second inwardly facing cylindrical wall section
outwardly in an axial direction toward said opposing end and said sleeve
is provided with an annular ring engageable with said tapered section for

30 limiting axial movement of said sleeve toward said receiving end.
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For~us—e—wrth a mal'e coupling menber havi ng (1) a body 15 portion
vmth an |ud| ng an annul ar surface defining an '
openi ng ﬂﬁmmmnm‘h an axi al passageway and i m,,". V7
ext endi ng*s emvaIN/e saxi*al |y novable in said axial ” o 4 ’lA { _
a closed position and an open position, %ial d stem val V& | Acl-udi n a nose
whi ch extends through said opening and twardly fro m 1@@
surface when said stemvalve is in said cl osed posit% AY m§7
menber conpri sing: (a) a body havi sag

extendi ng al ong an axis froma receiving end to an opposi ng end,
said receiving end (18 siAtamale coupling mecmevecsardinyﬁo@amubm nd\etember

v Gy aci ngtid emilF cobplda FReriBes pafy RurtRer Boiflel FP RN 4nsRey  ng

end and term nghdinportiorfBxtutdifg dhYar arRl idivéction tovvaJdI sd18"dppusing @nd
outwardly taperi n% wal | portion defining a part of I nwardly facing
i

annul ar gr oove positioned between said tagespd sectipeand mﬁpngoawgeetyhgadrsa end
and an oppgsi ng30e is PHGviARa W Gf abﬂtt?r?d QuRERE WG YabR with &lid B4t

al ong said

ﬂ

inwardly tapering wall portion..

14. A female coupling member according to claim 1, wherein

10 said sleeve is a ohe-piece member.

15. A female coupling member according to claim 1, wherein
said body includes a primary unit extending from said receiving end and
a closure unit at said opposing end affixed to said primary unit, said

15 closure unit including a wall extending'laterally of said axis.

_ 16. A female coupling member according to claim 15, wherein .
said wall has an aperture and a predetermined thickness in the axial
direction and said stem valve (i) extends through said aperture and (i)

20 has spaced apart shoulders extending outwardly beyond said aperture on
opposite sides of said wall, said shoulders being spaced apart a distance
greater than said predetermined thickness to permit axial movemenf of
said stem.

25 17. A female coupling member according to claim 15, wherein
said wall includes a central aperture and said stem valve is slidingly

received in said aperture.

18. A female coupling member for use with a male coupling

30 member having a body portion with a substantially flat annular entrance
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said outwardly facing annul ar groove fajgnovenment 5

said ring extending radially outwardly 1nto said bod \ I [
annul ar groove and engageable with said outwardly y qgg%mgdi@lmff:g7b
rd

XN

portion to limt novenent of said sleeve toward said

posi tion;
extendi ng 10
engageabl e
relatively
posi tion,

nose when said
engagenent 15
said sleevg to
of said male c

10

15

20

25

30

oot Byinaee b borfaf SRR o PE e s o

. : ( . ead sealingly
axialiyt hov@kBles VRN wititi 8l rfdsee ertenitling 0utvadrdlyp frdmesaidi ng
noveabl e between an engaged, closed position and an open
entrande @emdaisgisifaroale coupling membariGPmpPLEEnagdt o recei ve said
mal e .coupl,in e r e .0 Sl eeve
angta)” '8 bddy BBRASH nS0Hg R t6c@UhaBRaTEP edlifind) oove
$@iddmafd fhember, forward position, nmovenent

end; and g vie

oupling nenber into said fenale . . )
{(b) an axially slideable sleeve positioned in said body

portion for movement toward and away from said receiving end, said
sleeve having a substantially flat abutment end sized to be engaged by
said entrance end, _

(c) - means vyieldingly urging said sleeve toward said
receiving end, o

(d an anndlar seal in said body portion positioned and
sized to sealingly engage said male member cylindrical wall portion,

{e} a stem valve positioned in said body portion, said
stem valve sealingly engageable with said sleeve and having a free end
(1) facing toward said body receiving end and (2) having a cavity
contoured to receive said male coupling member nose,

engagement of said male member to said female member urging
said axially slideable sleeve away from said receiving end and out'of
sealing engagement with said stem valve, and creating a substantially
planar annulus defined by said male coupling member annular entrance
end and said sleeve abutment end encircling said joined male coupling
member'nose and said stem vale free end such that, prior to urging said
sleeve out of engagement with said stem valve, the portions of the
engaged male coupling member and female coupling member encircled
by and adjacent said planar annulus having substantially no spaced apart
areas for presence of fluid.

19. Afemale coupling member according to claim 18, wherein

said stem valve is mounted in an axially fixed position.

~ AMENDED SHEET
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coup I|n menber engagfng sai d annul ar surface agalnst sai d sl eeve 20

engage wlluﬂluelmuuﬂﬂm ose In said cavity and thereafter axially
di spl.aci t of engagement with said -’7’,}/’ A e al e 8
27. " A female coupl i hg hrermber accor di ng to claim \f‘ % ';r‘""" PR NI Yt/

femal e coupling nmenber is configured su&ﬂ t hat engagerrent of sal d 25
annul ar surface agai nst said engagenent?end prior to%‘[guq/ ﬁp (Zn
said sleeve to said open position causes those porti he ol e
coupl i ng mermber and femal e coupling nenber. in the ar QPW? ?UM Y
surface and said engagenent end to be occupi ed substantia entl

portions of said nmak®. co@pfem@iemw@ngmembgnacsomgaomlanmeyvherem

31/4 said stgr% l\%glveglg/rrl\<7)§nted for limited axial movement.

S \WY

.
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21. A female coupling according to claim 18, wherein said

5 sleeve has an inwérdly facing annular seal spaced from said abutment
end and said stem valve has an enlarged head at said free end, said
“enlarged head being engageable to both said annular seal and said sleeve

adjacent to said annular seal.

10 .22, For use with a male coupling member having (1) a body
portion with an entrance end including an annular surface defining an
opening communicating with an axial passageway, an outwardly facing
cylindrical wall portion adjacent said entrance end and an outwardly
extending abutment spaced from said entrance end and (2) an axially

15 extending stem valve axially movable in said axial passageway between

 a closed position and an open position, said stem valve ihcluding a nose
which extends through said opening and outwardly from said annular
surface when said stem valve is in said closed position, a female coupling
member comprising:

20 (a)  abody having a passageway extending along an axis
from a receiying end to an opposing end, said receiving end (1) sized to
receive said male coupling member body portion and (2) defining an
opening to said passageway, a first inwardly facing cylindrical wall
section extending axially inwardly from said receiving end and sized to

25 permit movement of said abutment therethrough, a second inwardly
facing cylindrical wall section having a size to receive said male coupling
member cylindrical wall portion in close relationship and a tapered section
extending from said second inwardly facmg cylmdncal wall section

outwardly in an axial direction toward said opposing end;
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porti:ons of said female coupling nenber body, sleeve and stem valve
vm th substant lally no spaced-apart areas for the accurml ation fluid.

: “MIIB" ﬂl m“ mber according to claim 26
'stemv r axi al novenent in said bog
whi ch i s |éss than the extent of axial nopvenent of

Sd
29. The female coupling nenber accordidl ko claim 26, POT/% 96 / 17 896
i ncluding an outwardly facing groove on said sleeve an ul a %
positioned in said groove and engagi ng said body seconﬂgﬁm ‘Lﬁi Ylg'f
cylindrical wall section. 30. The fenmal e coupli ng menber

according to claim 29, V\Mbr ei @ sleeve having@nengdgemerdaand andagagposing sai d

body inwardly faci cylindrical] wall 15 t hroughout axi al, noyenpent of
said sleeve f r&?psagﬁt'f’ﬁ?%'? &aﬁS{JQPﬁQﬂF‘Q’%V for axial ypoyemept thereln Homa@ on.

31. A temale GguRhid'Polhio T tHe Picklify BF 2bid WeebRAidy ¥¥ddto a retracted

position closer to said opposing end, said sleeve having an annular ring

"I’ ‘)U)'f
l‘!% .

5  engageable with said tapered section for limiting axial movement of said
sleeve toward said receiving end; _

(c) a stem valve mounted on said body and extending
through said sleeve and having an enlarged head sealingly éngagéable
with said sleeve, said sleeve and said stem valve being relatively

10  moveable between an engaged, closed position and an open position,
said enlarged head having a cavity sized to receive said nose when said
male coupling member entrance end engages said sleeve engagemeht
end; and

(d)  a spring yieldingly urging said sleeve toward said

156 forward position,

movement of said male coupling member into said female
coupling member -en_géging said annular surface against said sleeve
engagement end and said nose in said cavity and thereafter axially
displacihg said sleeve out of engagement with said stem valve.

20

23. A female coupling member according to claim 22, wherein

said female coupling member body further includes an inwardly tapering

wall portion extending in an axial direction toward said opposing end
‘positioned between said tapered section ahd said opposing end and said

25 _sleeve is provided with an abutting surface engageablelwith said bod'y

inwardly tapering wall portion.

24. A female coupling member according to claim 22 wherein
said female coupling member is configured such that engagement of said

30 annular surface against said engagement end prior to relative movement .
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s1eeve*has faC|ng annul ar seal spaced from said engagenent 20
end and sa arged head i s engageable to both said annul ar
seal. and sa nt to.said annul ar seal . g = ! o

use with a male coupl [ ng rrerrber havi n? (1) daf body , i

entrance end including an annul ar surface defining a‘.‘

communi cating with an axi al passageway andz (2) an aX| 964@% 8996
stemval ve axially noveable in said axial passagevvay (Qg P}CM?Q©7
position and an open position, said stemval ve incl udi ng

extends through said opening and outwardly from said annul ar surface
when sai d val veofi saidrslemiedand caid sperai vélee to said opea pasitibn vausés thoserber

i sina: 1/5
E,(é-rrr})USS' gg/ 17gRprtions of the joined male coupling member and ?emale coupling

member in the area of said annuliar surface and said engagement end to
be occupied substantially entirely by portions of said male coupling
5 member body and axially exten_ding stem valve and by portions of said
~ female coupling member body, sleeve and stem valve with substantially
no spaced apart areas for the accumulation of fluid.

25. A female coupling member according to claims 1, 2, 4, 5,
10 6, 7,8,9, 10, 11, 14, 18, 22 or 23, wherein said sleeve engagement
| end is provided with an annular seal extending axially outwardly -
therefrom. | |

26. For use with a male coupling member having (1) a body

15 portion with an entrance end including an annular surface defining an

opening communicating with an axial passageway and (2) an axially

extending 'stem valve axially movable in said axial passageway between

a closed position and an open position, said stem valve including a nose

which extends through said opening and outwardly from said annular

20 surface when said stem valve is in said closed position, a female couplmg
member comprising:

(@)  abody having a passageway extending along an axis
from a receiving end to an opposing end, said receiving end (1) sized to
receive said male coupling member body portion and (2) defining an

25 opening to said passageway, an inwardly facing cylindrical wall portion
spaced from said receiving end and terminating at an outwardly tapering
wall portion, said outwardly tapering wall portion defining a part of an
inwardly facing annular groove, |

(b)  asleeve having an engagement end and an opposing

30 end positioned in said.passageway for axial movement along said
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(a)- a body having a passageway extending along an axis froma
recei vi ng ﬁ m [ng end, said receiving end (1) sized to
receive sa H HB ’manber body portion andSEREXEIRTIPTA BN AT
opening to sald pass 5 (b) "'“.’-’»"’,-’4'!"-‘,;}2_"!5*' -

engagenent end and an opposi ng e ositioned in said p v ]

axi al novenment therein froma fo%rgd posi tion PGTt/ vizzi%]at ﬁré
said receiving end to a retracted position clos d o { {\O?
end, sai d engagenent end having an annul ar seal %ﬁ&mg aiﬁﬂ@\g 97
outwardly for sealing._engagenent. wth said 10 mal ¢ coupl i ng , nenbe
entranpeyend; '"Wa"'d“gfac'gglgcyq"'a‘ ”(’\é\% waj] E‘?'é&ﬂr\/gp%an&fmaé Qﬂ?qg%ﬁ‘ d"ﬁbﬂy and
extending  vicflhP sl fhodhiRY S Gol2 tetfactBd SRbaHi6R CoiBser S oadina! v

engageabl e h sal eeve, sal eeve and 'sald stem val ve Dbei ng
relatively oppaosingainke saidtsleave kavieg gageadtyvacdlyfacing@ninulargraode andopen
position, 15 sai d enl.arged head havi cavit I zed to, .receive said
hose when sai d8 fing POSLPRS iy SpickRUtYERFAL facing aRAWTEE GioRYe IROVEMENY) ceve
engagenent : y id i ; ' dagval Iy
pl anar an n?JI uswéterflg%gdgggves'a?add ring ex‘r?é\"é“%éﬁ%?’l'%g‘@ﬁ{dr’g c@téelr%%ﬁianghgai d

sl eeve annul ar imveaddherfacingl angulaaigrodle andiemgdgeable withpisaity outwiaedlynose
‘and said stemval ve fre@aend .such rior éo ur\% r](g sai,d sl.eeve

. .. that, P . ,
out of engagentRerfg yvallpgrion 1o, limit, movement of said siee ward said

forward position;

{c} a stem valve mounted on said body and extending
10 through said sleeve and having an enlarged head sealingly engageable
with said sleeve, said sleeve and said stem valve being relatively
moveable between an engaged, closed pbsition and an open position,
said enlarged head having a cavity sized to receive said nose when said
male coupling member entrance end engages said sleeve engagement
15  end; and -

(d)  a spring yieldingly urging said sleeve toward said

- forward position, '
movement of said male coupling member into said female
coupling member engaging said annular surface against said sleeve
20 engagement end and said nose in said cavity and thereafter axially

displacing said sleeve out of engagement with said stem valve.

27. A fémale coupling member according to claim 26 wherein

said female coupling member is configured such that engagement of said

25 annular surface against said engagement end prior to axially displacing
said sleeve to said open position causes those portions of the joined male
coupliﬁg member and female coupling member in the area of said annular
surface and said engagement end to be occupied substantially entirely by

portions of said male coupling member body and stem valve and by
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portions of said female coupling member body, sleeve and stem valve

“with substantially no spaced apart areas for the accumulation fluid.

28. A female coupling member according to claim 26, wherein
5 said stem valve is mounted for axial movement in said body of an extent

which is less than the extent of axial movement of said sleeve.

29. The female coupling member according to claim 26, further

including an outwardly facing groove on said sleeve and an annular seal

10 positioned in said groove and engaging said body second inwardly fac_:ing
cylindrical wall section.

30. The female coupling member according to claim 29, wherein
'said annular seal is engaged to said body inwardly facing cylindrical wall
15 throughout axial movement of said sleeve from said forward position to

said retracted position.

31. A female coupling according to claim 26, wherein said

sleeve has an inwardly facing annular seal spaced from said engagement

20 end and said stem valve enlarged head is engageable to both said annular
seal and said sleeve adjacent to said annular seal.

32. For use with a male coupling member having (1) a body

portion with an entrance end including an annular surface deﬁning an

25 opening communicating with an axial passageway and (2) an axially
extending stem valve axially moVeable in said axial passageway between

a closed poéition and an open position, said stem valve including a nose

which extends through said opening and outwardly from said annular
surface when said valve is in said closed position, a female coupling

30 member comprising: _
' aMENDED SHEET
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(a))  abody having a passageway extending along an az;i_s

from a receiving end to an opposing end, said receiving end (1) sized to
receive said male coupling member body portion and 92) defining an
opening to said passageway;

5 (b) asleeve having an engagement end and an opposmg
end positioned in said passageway for axial movement therein from a
forward position in the vicinity of said (eéeiving end to a retracted
position closer to said opposing end, said engagement end having an
annular seal extending axially outwardly for sealing engagement with said

10  male coupling member entrance end; |
(c) a stem valve mounted on said body and extending
t_hroug.h said sleeve and having an enlarged head sealingly engageable
with said sleeve, said sleeve and said stem valve being relatively
‘moveable between an engaged, closed position and an open position,
15 said enlarged head having a cavity sized to receive said nose when said
male coupling member entrance end éngages said sleeve engagement
end; and | |
(d)  creatingasubstantially planar annulus defined by said
" male coupling e'ntrance end and said sleeve annular seal encircling said
20  joined male coupling member nose and said stem valve free end such
that, prior to urging said sleeve out of engagement with said stem valve,
the portions of the engaged male coupling member and female coupling
member encircled by and adjacent said planar. annulus having
_ substantially no spaced apart areas for presence of fluid.
25

AMENDED SHEET



>}

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(71) Applicant: AEROQUIP CORPORATION, [US/US]; 3000
Strayer Road, Maumee, OH 43537 (USY.

(72) Inventor: WELLS, Michael, P.; 402 Danesmoor, Holland. OH
43528 (US).

{74) Agents: PORCELLO, James, F., Jr. et al.; Emch, Schaffer,
Schaub & Porcello Co., P.O. Box 916, Toledo, OH 43697-
0916 (US).

(51) International Patent Classification 6 : (11) Internationa) Publication Number: WO 97/19289 |
7 Al
F16L 37/28 (43) International Publication Date: 29 May 1997 (29.05.97)

(21) International Application Number: PCT/US96/1 7835* (81) Designated States: AU, BR, CA, JP, KR, MX, NZ,
European patent (AT, BE, CH, DE, DK, ES, F, FR,

{22) International Filing Date: 15 October 1996 (15.1(3&}' GR, IE, IT, LU, MC, NL, PT, SE).

(30) Priority Data: Published

08/559,623” 20 November 1995 (20.! 1.?;)/ US With international search report.

(54) Title: LOW SPILL FEMALE COUPLING

{57) Abstract

disengagement.

46 40
45 2)0 o\ 42 41_' :6 .
43 )
] | 1A} 47
S0 [aa 48
g
A 53 \.39
5' _HG1
Y 11 "J'Gb 35
G 62
56
58
33 65 |5°13g 64
9 g g7 O

A female coupling member (20} includes a body (31) portion, a slidable sleeve (52) positioned in the body portion and an axially
extending stem valve (64) sealingly engageable with the sleeve (52). Axial movement of the sleeve (52) relative to the stem valve (64)
opens the female coupling member (20) to the flow of fluid. The stem valve (64) is provided with a cavity sized to receive a protruding
nose of a male member (10) to be attached thereto. The slidable sleeve (52) and the stem (64) valve are designed to receive the male
coupling member (10) including its flat insertion end (12) and protruding nose (27) with minimal air inclusion and minimal fluid loss upon

1!!,5‘,\,\, N
'm-_': ‘




