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COUPLI NG ASSEMBLY Background Art

There is a great need in the field of hydraulic, pneumatic and 5
refrigerant systenms for a coupling which may be secured in placed by a

si npl e axi al

novement of a male nenmber into a femal e nenber

which will poVAPE%0He flow of fluids therethrough without |$§E§’§%"°§‘v‘é’n
when the systemis subjected to high pressures. U S. Patent No.

5,226,682, assigned to the assignee to thelpresent application, discloses
various enbodi nents of one type of coupling assenbly.
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DESCRIPTION
COUPLING ASSEMBLY

Background Art

There is a great need in the field of hydraulic, pneumatic and
refrigerant systems for a coupling which may be secured in placed by a
simple axial movement of a male member into a female member and
which will permit the flow 6f fluids therethrough without leakage even
when the system is subjected to high pressures. U.S. Patent No.
5,226,682, assigned to the assignee to the present application, discloses
various embodiments of one type of coupling assembly.

Disciosure of Invention

The present invention is directed to a coupling assembly in which
there is provided a first maie member having an outwardly extending rib
defined by (1) a ramp tapering within a specific angular range relative to
the axis; {(2) a cylindrical surface extending parallei to the axis for a
minimal distance and (3) a shoulder tapering inwardly toward the axis
and a second female member having a passageway with an inwardly
facing cavity in which is positioned a split metal ring having a first end
and a second end aligned to permit abutting engagement and defining a
gap not to exceed 0.030 inch and, preferably, not to exceed 0.010 inch.
Upon movement of the first male member into the second female
member, the split ring is caused to travel up the tapered ramp, over the
cylindrical surface and resiliently contract against the tapered shoulder
to thereby engage the rib thus retaining the male member firmly engaged
to the female member. A release sleeve is moveably mounted on the
exterior surface of the first male member and has an edge which, upon
movement of the release sleeve toward the split ring, urges the split ring
in a reverse direction and outwardly along the tapered shoulider to said
cylindrical surface thereby permitting the first male member to be



Di scl osure of Invention The present invention is directed to a

coupling assenbly in which there is provided a first nmale nenber
having an outwardly extending rib 15 defined by (1) a ranp tapering
within a specific angular range relative to the axis; (2) a

cylindrical surface extending parallel to the axis for a 1 pj.pal
di stance and W8P0 houl der tapering inwardly toward the axrgrmsmogélggnd a
second femal e nenber having a passageway with an inwardly faci ng
cavity in which-is positioned a split neta? ring having a first end 20

and a second end aligned to permt abutting engagenent and defining a

gap not to exceed 0.030 inch and, preferably, not to exceed 0.010 inch.
Upon novenent of the first male nmenber into the second fenal e

nenber, the split remevedfrestbegecend famale mambare Thesmoupling assemily of thee
RS f .
S her ahy onpigsaf EShtiofRtcebabildt halig R U mihihel BRCIE reptid'c!

25 to thereby engage

engaged t o tdthd femdie merniierrunder significently | higher pressures thanypriorant ed
on the exteri or,surfa}.ce of .gthe first mal e nenber and has an edge
whi ch, upon cRURINAS Htlizing, $plt B8~ se sl eeve toward the split ring,
urges the splig ring Iin a reverse direction and outwardly al ong the

tapered shoulder to said 30 = cylindrical surface thereby permtting the
first mal e menber BtiebPescription of the Drawings

Fig. 1is a fragmenta'ry elevational view showing speciﬁgélly the
rib portion of a prior art male member.

Fig. 2 is a fragmentary elevational view of the male member

10  formed according to the present invention showing specifically the rib
portion.

Fig. 3 is an elevational view of the coupling assembly of the
present invention in the fully coupled position with the female member
and the release sleeve of the maie member shown in section.

15 Fig. 3A is an enlarged fragmentary view of the rib, split locking
ring, groove, and release sleeve of the fully coupled assembly of Fig. 3.

Fig. 4 is a view similar to Fig. 3 but showing the reiative
positioning of the parts upon movement of the release sleeve to a
position causing the split locking ring to be moved to the release position.

20 Fig. 5 is a view similar to Figs. 3 and 4 but showing the male
member and female member in a disengaged position.

I;‘ig. 6 is a perspective view showing the metal portion of the
release sleeve.

Fig. 7is a pe}spective view showing the split locking ring.

25 Fig. 8 is an enlarge fragmentary view of a modified embodiment
showing the male and female members in the fully coupled position.

Fig. 8 is a perspective view of the respective male and female
members of the embodiment shown in Fig. 8 in a disengaged position.

Fig. 10 is a sectional view showing a modified embodiment.
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2 renmoved fromthe second femal e nenber. The coupling assenbly of
t he present invention is capable of having the mal e nenber securely
r et ai ned to the fermal e menber under significantly higher pressures
than prior ar couplings utilizing split rings. 5 k ef
Descri ption 8#0!{6{?@075, awi ngs Fig. 1is a fragrreﬁ?g%mg&g

el evational view show ng specifically the rib portion of a prior art
mal e nmenber. Fig. 2 is a fragmentary el evational view of the
mal e menber 10 formed according to the present invention show ng
specifically the rib portion. Fig. 3 is an elevationa
vi ew of the coupling assenbly of the present invention in the fully

coupl ed position with Fige fldmds canspstional view sghewing: 8 ofwther Jnecified of
the’mal e nenber SQ%dirﬂeﬁECt i on.

Fig. 12 is a sectional view of a modified release sleeve.

Fig. 13 is a perspective view of the metal portion of the modified
5 release sleeve of Fig. 12,

Fig. 14 is a sectional view showing yet another embodiment.

M f Carrvin \'

Referring to Fig. 1, there is shown one form of prior art male
10 member 10 having exterior surface portions 11A and 11B wijth arib
extending outwardly from and positioned between such exterior surface
portions 1TA and 11B. The male member 10 has a leading end 12
intended to be inserted into the receiving end of a female member. The
male member 10includes a passageway 17 exteqding therethroughalong
15 an axis {not shown). The rib includes a ramp 13 tapering outwardly from
the exterior surface portion 11A in a-direction away from the leading end
12 at an angle X relative to such exterior surface portion 11A and the
axis of the maie member which is parallel thereto. The ramp angle X of
the prior art couplings were in the range of approximately 30 degrees.
20 The ramp 13 extends to an apex 14. The rib then extends from the apex
14 along a2 tapered shoulder 15 to the second exterior surface portion
11B. A prior art device having the aforesaid rib construction is shown in

Figs. 7 through 9 of U.S. Patent No. 5,226,682. '
In the manufacture of couplings designed to meet standards of the
25 Society of Automotive Engineers {SAE) it is customary to manufacture
such couplings from G12000 series steel as set forth in the Unified
Numbering System for SAE and the American lron and Steel Institute
{AlSl} and are designed to be used with hydraulic hoses meeting
standards established by SAE. For example, the prior art device shown
30 in Figs. 7 through 9 of U.S. Patent No. 5,226,682 is suitable for



15 Fig. 3Ais an enlarged fragnentary view of the rib, split

| ocki ng ring, groove, and rel ease sleeve of the fully coupled
assenbly of Fig. 3. Fig. 4is aviewsimlar to Fig. 3 but
showi ng the relative positioning of the parts upon novenent of the
rel ease sleeve to a position causing the split Iocki be
moved to the VEPERH position. 20 Fig. 5is a vi e%&g&%%ﬁlgt
Figs. 3 and 4 but showi ng the male menber and fenal e nenber in a

di sengaged position. Fig. 6 i% a perspective view showi ng the
metal portion of the rel ease sl eeve. Fig. 7is a
perspective view showing the split locking ring. 25 Fig. 8 is an

enl arge fragnentary view of a nodified enbodi nent showi ng the nal e
and femal e menber sope{aslngwlmmgprggmwrp@ﬁfqg%EStandardJSW-Serlﬁ 400B2; 5 5

T oot “shoun  GoLIGE BECU o Tl SFplstons in ESERS inlate's,
is a sectional vi emasiutﬁantn@dafrmncGTZWD e_ermmdrhut must meet standards issued
by Deutsches lnsthfut fur Normung {DIN}, Berlin, Germany. DIN Standard
5 20022 Part 2 includes standards for Type 2ST hoses which are more
stringent than those of the corresponding SAE J517 - Series 100R2
Pressure Standard. Set forth below is a table setting forth a comparison
of the pressure standards for couplings of various sizes according to (1)
{SAE J517 - Series 100R2 Pressure Standard and ({2) DIN Standard
10 20022 Part 2, Type 2ST Pressure Standard:

Operating Pressure Operating Pressure

Size SAE 100R2 IN T T
-6 4,000 psi 4,785 psi
15 -8 3,500 psi 3,988 psi
-10 2,750 psi 3,625 psi
-12 2,250 psi 3,117 psi
-16 2,000 psi 2,393 psi
-20 1,625 psi 1.813 psi
20 -24 1,250 psi 1,305 psi
The Operating Pressures for the above SAE and DIN Standards
have been estabiished on the assumption that the burst pressures for the
various sizes will be four times as great as the specified Operating
25 Pressure and that hoses and couplings to be used therewith will actually
be tested to Proof Pressures twice as great as the specified Operating
Pressures. Obviously, the coupling assembly could be used at pressures
significantly lower than the pressures specified in the SAE and DIN
Standards.
30 Prior art couplings of the type utilizing a rib and a split metal lock

ring which have been tested withstand pressures of four times the
specified Operating Pressure for the SAE 100R2 Standards but not for
the DIN Type 2ST Standards. In contrast, the coupling assembly of the
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3 Fig. 11 is a sectional view showng a further nodified
enbodi nment , Fig. 12 is a sectional view of a nodified rel ease
sl eeve. Fig. 13 is a perspective view of the netal portion of
the nodified | ease sl eeve of Fig. 12. Fi k&i5a
secti onal viéﬁﬁgﬁg&ﬁng yet anot her enbodi nent. Beatbsgggﬁgpﬁ
Carrying Qut the Invention Rg%erring to Fig. 1, there is shown
one formof prior art nmale 10 menber 10 Miavi ng exterior surface portions
11A and 11B with arib extendi ng outwardly from and positioned

bet ween such exterior surface portions 11A and 118. The mal e nenber

10 has a |l eading end 12 , . intend to be inserted into e receiving
end of a fenal e nmeRIRSENt AygENtion is c?%%ge %@FW"?M%%@QEBQ‘&%@%V 17
ext éndi ng t her et hr gugifigd QBfGr&ﬁﬁg Prassuiés for bORH tHd SAE ) 00RSthhdards ahydre 2

4
ranp 13 tapering outwardly from the exterior surface portion 11 Ain
a direction away fPdhTyre 128dStendards. Thus,1theiforgesaimparted ran pripyaart o

such exterior surfage, Roitirnis igné Whith 4féSubjected to a pressure of four times the

5 specified DIN Type 2ST Operating Pressure may cause the rib of the male

member to be sheared off resulting in a failure of the coupling assembly.

The ability to withstand such high pressures permits the coupling of the

present invention to have a use in a much wider range of applications

than the prior art couplings. For example, the pressures developed in

10 hydraulic systems of earthmovers are such as to preclude the use of the

prior art couplings of the type shown in Fig. 1 while the coupling

assemblies of the present invention are satisfactory for such high

pressure use.

Referring to Figs. 2 through 7, the coupling assembly of the

156 present invention includes a first male membef 20 and a second female

member 30. Each of the male member 20 and female member 30

extends along an axis A when the assembly is in the coupled position as

shown in Fig. 3. The male member 20 extends from a leading end 21

intended for insertion in the female member 30 to a trailing end 22 and

20 has a passageway 23 extending therethrough. If desired, the trailing end

22 may be provided with external threads 24 for attachment to a

threaded coupling (not shown} and a series of flats 25 defining a
hexagonal cross section for engagement by a wrench.

Forwardly of the hexagonal cross section defined by the flats 25,

25 the male member 20 has a trailing cylindrical exterior surface 26 and a

leading exterior surface 27 which are separated by arib. The rib includes

a tapered ramp 28 extending rearwardly and outwardly from the leading

exterior surface 27 at an angle Y relative to the axis A in the range of 10

degrees to 25 degrees and preferably at an angle of 18 degrees. The

30 ramp 28 extends to a cylindrical surface 29 which is parailet to the axis



axis of the nmale nenber which is parallel thereto. The ranp angle X of
the prior art couplings were In the range of approximately 30 degrees. 20
The ranp 13 extends to an apex 14. The rib then extends fromthe apex
14 along a tapered shoul der 15 to the second exterior surface portion

11B. A prior art ce having the aforesaid rib constructi JuRo g)l\yn I n
Figs. 7 throu‘g 953152% U.S. Patent No. 5,226, 682. Q’QF

manuf act ure of couplings designed to neet %t andards of the 25 SOCI ety of
Aut onoti ve Engineers (SAE) it is customary®to manufacture such
couplings from GL2000 series steel as set forth in the Unified

Nunbering System for SAE and the American Iron and Steel Institute

Al SI) and are designed to, be use th hydr aul hoses
gtand;r ds establ i sﬁga W@Qﬁeam‘% Iy A the ramp %F&‘“@H‘t‘e é\flaégea:?ﬁQvW%O

fn Figs. 7 throughifettind) preferably dt iddat 05038 fhchS THestisal 'do%r?of fHe rib
WO 96/ 35071 / US96/ 05615
shoulder 31 which tapers rearwardly and inwardly from sald cylindrical
surface 29 to meét said trailing exterior surface 26. The shoulder 31
5  should taper at an angle M in the range of 35° to 55° relative to the axis
A and preferably at an angle of about 45°.

The other componerit of the male member 20 is a separately
formed release sleeve 33 consisting of a metal portion 34 and a
thermoplastic and/or elastomeric (TPE) portion 35. As may be seen in
10 Fig. 8, the metal portion 34 includes a split cylindrical wall 36 having a
plurality of slots 37. The split cylindrical wall 36 extends from a leading
end 38 to an outwardly tapering wall portion 39. The slots 37 may, if
desired, extend into the tapered wall portion 338. A larger cylindrical wail
portion 41 extends from the tapered wall portion 39 and has a radially
16  outwardly extending flange 42 extending therefrom. The flange 42 has
a plurality of apertures 43. As may be seen in Fig. 3, the TPE portion 35
may be moided around the flange 42 and includes a flange portion 44
and a cylindrical wall portion 45 spaced from and substantially parallet to
the split cylindrical wall 36 of the metal portion 34. During molding of
20 the TPE portion 35 around the flange 42 of the metal portion 34, plastic
and/or elastomeric material will flow into the apertures 43 to provide for
secure attachment to the metal portion 34. As can be seen in Fig. 3, the
split cylindrical wall 36 and the cylindrical walt portion 45 cooperate to
define a gap 46. The TPE portion 35 includes a sealing fin 47 extending
25 radially inwardly from the flange portion 44 and inwardly from the larger
cylindrical wall portion 41. The sealing fin 47 extends inwardly
sufficiently for to snugly engage the trailing cylindrical exterior surface
26 to thereby function as a dust seal to prevent dust from, or at least
minimize the possibility of dust; entering the engaged coupling between

30 the release sleeve 33 and the trailing exterior surface 26.



4 operating with hydraulic hose neeting SAE Standard J51 7-Series

100R2. Couplings for use in autonotive applications in Europe are
al so manuf actured from GL2000 series steel but nust neet standards
i ssued by Deutsches Institut fur Normung (DIN), Berlin, Germany. DI N
Standard 5 %O%éﬂfart 2 includes standards for Type 2ST obbdegh are
nor e S than those of the correspondi ng SAE J517 - Series
100R2 Pressure Standard. Set forth low is a table setting forth a
conpari son of the pressure standards for couplings of various sizes
according to (1) (SAE J517 - Series 100R2 Pressure Standard and (2)

DIN Standard 10 20022 Part 2, Type 2ST Pressure Standard:

ting P ting P Si
gf@r ?ologg ressure DI &p%’gesle;%rpd rfggwsaﬂer r%ember 30 exgends frolrr% % recsiving end 50
4,000 psi 1o a renfbtd 8Rd B3 whieh may have adjécent thereto external threads 53. 500
psi 3, 988 psi -10 2, 750 psi
3, 625 psi or othersgitable connection means for fasteaingcia separate connection
3,117 psi - ' .
2393 psi {not shaydn). The portion of the secom%%g%e gtzclémber 30 adjacent the

1,813 psi 20 5 receivitg end 50 is provided with dn 2Xferjosi cylindrical surface 52 -
1,305 psi having a size to be snugly received in the cylindrical wall 45 of the
relaase sleeve 33 and an interior cylindrical surface 53 sized to receive
therein the split cylindrical wall portion 36 of the metal portion 34 of
release sleeve 33. An inwardly facing annular groove 54 extends
10 outwardly from the interior cylindrical surface 53 and is sized to receive
therein a split metat locking ring 60. A chamfer 55 extends at an angle
inwardly from the annular groove 54 toward the receiving end 50 to
meet the interior cylindrical surface 53. The angie N (Fig. 3A) between
the chamfer 55 and the interior cylindrical surface 53 is in the range of
15  20° to 40° and is preferably 30°, .

A second interior cylindrical surface 56 of smaller size than the
first cylindrical surface 53 is positioned toward the remote end 51 from
the annular groove 54 and is joined thereto by an inwardly tapering wall
portion 57, The second interior cylindrical surface 56 is sized to recei\}e

20 the leading exterior surface 27 of the first male member 20. The second
interior cylindrical wall surface 56 has formed therein an inwardly facing
annular groove 58 in which is positioned an annular seal 59 of neoprene
or other suitable sealing material and a rigid plastic ring 61 which is
positioned in the groove 58 between the annular seal 59 and the

25 - receiving end 50. The plastic ring 61 has an-aperture sized to snugly
receiving the leading exterior surface 27 of the first male member and the
annular seal 59 is sized to sealingly receive and engage such leading
exterior surface 27. The presence of the rigid plastic ring 61 in a position
to be engaged by the leading end 21 of the first male member 20 serves

30 to protect the annular seal 59 from cutting or other damage upon



The Operating Pressures for the above SAE and DI N Standards have
been established on the assunption that the burst pressures for the
various sizes will be four times as great as the specified Operating 25
Pressure and that hoses and couplings to be used therewith will actually
be tested to essures twce as great as the specifieqgcphgs g
Pressures. &ﬁg%og{ t he coupling assenbly could be used a'? presezdalr;fgs
significantly | ower than the pressures specified in the SAE and DI N

St andards. 30 Prior art coupli ngsaof the type utilizing a rib and
a split nmetal |ock ring which have been tested w thstand pressures
of four tines the ' specified Operati ng Pressure for the SAE 100R2
St andards but not for he DIN T ZST Sta ards (i'ont ast,, the
coupl i ng assenbl y @seftigp of the leading, ace therethroug he rigid

PCT/ US96/ 05615 plastic ring 61 also serves to protect the annular seal 59 from damage
when used in systems having high impulse flow of fluid. _
Posi&oned in the annular groove 54 is a split metal locking ring 60
5 formed of a spring tempered phosphoric bronze material or, preferably,
a spring tempered stainless steel. The split locking ring 60 is provided
with a first end 62 and a second end 63 which should either be in
abutting relationship or have a maximum gap of 0.03 inch when the first
male member 20 is disconnected from the second female member 30.
10 The split locking ring 60, when the parts are in the disconnected
position, has an external diameter smaller than the diameter defined by
the outermost portion of the annular groove 54 but larger than the
diameter of the first interior cylindrical surface 53. The split locking ring
60 has an internal diameter substantially equal to or, preferably, slightly
15  smeller than that of the trailing exterior surface 26 of the male member
20 to snugly engage suph trailing exterior surface 26 when the male
member 20 is engaged to the female member 30. As will be appreciated,
the internal diameter of the split locking ring 60 is therefore, significantly
smalier than the diameter of the cylindrical surface 29. The split locking
20 ring 60, by virtue of its dimensions, will be retained in the annular groove '
54 when the first male member 20 is disconnected from the second
ferale member 21. However, by virtue of its being split, the diametrical
size of the locking ring 60 may be expanded and the end portions 62 and
63 become separated as the locking ring 60 moves over the ramp 28 and
25 cylindrical surface 29 upon insertion of the first male member 20 into the
second female member 30.
Thus, as may be seen Figs. 3, 3A and 5, upon insertion of the first
male member 20 into the second female member 30, the leading end 21
and leading exterior surface 27 will pass through the split locking ring 60
30 until the ramp 28 reaches the split locking ring 60. Continued inward



5 present invention is capable of w thstanding pressures of four
times the specified Qperating Pressures for both the SAE 100R2

St andards and the DIN Type 2ST Standards. Thus, the forces inparted
on prior art couplings of this type which are subjected to a

pressure of four tines the 5 specified DIN Type 2ST Ope | ssure
may cause t h&V@PBESBR t he mal e nmenber to be sheared o?ﬁ*’g%(?%llgng in

a failure of the coupling assenbly. The ability to withstand such
hi gh pressures permts the coupling of the® present invention to have
a use in a much w der range of applications than the prior art
couplings. For exanple, the pressures developed in 10 hydraul i c systens
of earthnovers are such as to preclude the use of the prior art

coupl i ngs of the tsnovegiestafthe male member 20 witlcause the ranp 28 to expseéths | es

o e Present Vot o eB] B8y AR bt s 82608
the 15 present byiroreasing 'amnlv.l_wsaas thef ockingring-60rewives uptoshed maximoond
Lol e ol ong. oo emler RE e Fhmh S T orE e R BeEH BB 2l TR
shown in Fig. 8. Togirndrical Sowkee 29 movesdpadt’ @ aplieadekifg efing 260 upon
i ntended for insertion in the female nmenber 30 to a trailing end 22 and
continued forward movement of the first male member 20, the split
locking ring 60, by virtue of ihe resilience of the metal will contractto a
size approaching its original size and, in do so, will be positioned to
prevent withdrawal of the first male member 20 from tﬁe second female
10 member 30 by virtue of the split locking ring 60 being engaged to the
shoulder 31.
As will be appreciated from viewing Fig. 3A the tapered shoulder
31 and the chamfer 55 are disposed at converging angles in the direction
toward the annular groove 54 when the first maie member 20 is engaged
15 to the female member 30. This convergence résults from the fact that
the angle of the tapered shoulder 31 is greater than the angie of the
chamfer 55 in relation to the axis A as previously set forth.
When the first male member 20 is fully engaged to the second
female member 30, the leading exterior surface 27 is sealingly engaged
20 1o the annular seal 59 thereby preventing leaking of fluid. Additionally,
receiving end 50 and portions of the second female member adjacent
thereto are positioned in the gap 46 between the cylindrical wall portion
45 of the TPE portion 35 and the split cylindrical wall 36 of the metal
portion. The exterior cylindrical surface 52 is snugly in contact with the
25 interior of the cylindrical wall portion 45 thereby preventing, along with
the sealing fin 47, dust or other contaminants from the entering the area
around the split metal locking ring 60 when the members are in the
engaged position of Fig. 3.
As can be seen from Fig. 3, when the first male member 20 is in
30 the fully coupled or engaged position with the second female member 30,



20 has a passageway 23 extending therethrough. If desired, the trailing

end 22 may be provided with external threads 24 for attachnent to a
t hreaded coupling (not shown) and a series of flats 25 defining a
hexagonal cross section for engagenent by a wench. Forwardl y

of the hexagonal cross section defined by the flats 25, 25
menber 20 hasW@%3387Y i ng cylindrical exterior surface 26 angc%)?;@%%?élg

| eadi ng exterior surface 27 which are separated by a rib. The rib includes
a tapered ranp 28 extending rearwardly andQutwardly fromthe | eading
exterior surface 27 at an angle Y relative to the axis Ain the range of 10
degrees to 25 degrees and preferably at an angle of 18 degrees. The 30

ranp 28 extends to a cylindrical surface 29 which is parallel to the axis
VWO 96/ 35071 there is a space between the receiving end 50 and the interior of the

PCT/ US96/ 05615  gange portion 44 which is, in effect, the end of the §ap 46. Additionally,
the leading end 38 of the release sleeve split cylindrical walt 36 is barely
touching or, preferably, slightly spaced from th_e split metal locking ring

5 60. (See Fig. 3A). When it is desired to disconnect the first male
member 20 from the second female member 30, it is simply necessary
to move the release sieeve 33 toward the leading end 21 thereby causing
the leading end 38 of the split cylindrical wall to urge the split metal
iocking ring 60 axially toward the rib and, in so doing, to be urged

10  outwardly by the tapered shoulder 31 against which the split metal
locking ring 60 is being urged by the release sleeve.

As will be appreciated, when the split metal locking ring 60 has
been urged to a position in alignment with the cylindrical surface 29 of
the rib, the first male member 20 will be released from the second female

15 member 30 and may be removed therefrom. Inasmuch as the release
sleeve 33 has a split cylindrical wall 36 with slots 37, the segments of
the split cylindrical wall 36 between the slots 37 can be deflected
outwardly by the tapered shoulder 31 thereby ensuring that the release
sleeve 33 can be moved far enough toward the leading end 21 to ensure

20 that it forces the split metal locking ring 60 out of engagement with the
tapered shoulider 31 and into the annular groove 54 as it engages the
cylindrical surface 29 thereby permitting release of the male member 20
from the female member. This is the position shown in Fig. 4. In being
moved 1o the extreme release position toward the leading end 21, the

25 portion of the release sieeve split cylindrical wall 38 adjacent the leading
end 38 may be deflected outwardly by the movement of the leading end
38 against the tapered shoulder 31.

Referring now to Figs. 8 and 9, there is shown a modified
embodiment. Under this embodiment, there is provided a male member

30 65 and a female member 70, The female member 70 is exactly the same



and extends rearwardly fromthe ranp 28 a distance A of at |east 0.010
i nch and, preferably at |east 0.030 inch. The final portion of the ribis a
shoul der 31 which tapers rearwardly and inwardly from said cylindrical
surface 29 to neet said trailing exterior surface 26. The shoulder 31 5
shoul d taper at an angle Min the range of 35 err] to 55 relpé,linysgﬁlaéﬁhg he

e

axi s A é’r{’&’?‘fﬂ’éferabl y at an angl e of about 45.
ot her conponent of the nale menber 20 is a separately formed rel ease
sl eeve 33 consisting of a netal portion 341 hnd a t her nopl astic

and/or elastoneric (TPE) portion 35. As may be seen in 10 Fig. 6, the
metal portion 34 includes a split cylindrical wall 36 having a

plurality of slots 37. The s J)I it cylindrical wal] 36 extends from a | eading
end 38 to an out war@§ithesepend femalamemiar3Qef the firstrmboediment withgne meajor

desired, extend int a,p‘?ﬁg;g "gﬁa wal |
portion 41 extends roﬁﬁ?rﬁf rg? é\g??ﬁ%éogflargﬁ and a%fgﬁr‘ﬂgfg%e
out war dl y ext endi n@ﬁh&hgexﬁb&msuﬁaw 78 in he pedar shightly spacddafigm the rqasvmg

a plurality of apertur 43. As may be seen in Fig. 3, the TPE portion 35
may be nol ded arour?d‘ldtﬁ% flange 42 and includes a flange portion 44

and a cylindrigal wall [Thetrhale Mémbpa6Eds fidenticahto mdaﬁtsmnatelmmnber 20lofl to
the split cyllndrlcal wal | 36,0f the netal 0 ng, of 20
the TPE portion 35 1A dtisicernhediment gxcept fof ﬂ?‘hé%g%ﬂ thﬁcﬁ?‘r T‘Gﬂg@; ﬁ ofc
and/or el astoneric wb?rthelre%sé slded/ svtnastmmslrdwrfsané%mw%odesf or
secure attachnent to the netal portion . can be seen’in Fig. 3,
positionéd to be received ln the annular groove 71 when the male
member 65 is fully engaged to the female member 70. This provides
10 visual assurance that the male member 65 has been fully inserted to a
position of complete locking engagement with the female member 70.
Additionally, if desired, the female member 70 may be provided
with a second outwardly facing annular groove 74 spaced from the
annular groove 71. The second annular groove 74 provides means for
15 gripping the female member 70 during its fabriéation thereby assisting in
- production efficiencies.
Referring now to Fig. 10, there shown another embodiment in
which is provided a male member 75 and a femaie member 80. The male
. member 75 extends from a leading end 76 to a trailing end 77 with &
20 generally centrally located annular rib 78. The portion of the male
member 75 between the rib 78 and the trailing end 77 is provided with
a well known prior art hose connection configuration with a hose 81
clamped thereto by a crimped collar 82.
The portion o} the male member 75 between the coliar 78 and the
25 leading end 76 is identical to that described in the embodiment of Figs.
3 through 5 including the presence of a release sleeve 79. In the
embodiment of Fig. 10, the outer diameter of the collar 78 is at least as
. great the outer diameter of the release sleeve 79. Under this
embodiment, the presence of the collar 78 having a diameter at least as

30 large as that of the release sleeve 79 serves to prevent the release sleeve



split cylindrical wall 36 and the cylindrical wall portion 45 cooperate to
define a gap 46. The TPE portion 35 includes a sealing fin 47 extendi ng 25
radially inwardly fromthe flange portion 44 and inwardly fromthe |arger
cylindrical wall portion 41. The sealing fin 47 extends inwardly

sufficiently J"&éﬂ'@ 1snugl y engage the trailing 'cylindrical @grmsspksigurface
26 to thereby C 70n as a dust seal to prevent dust from or at |east

mnimze the possibility of dust, enteri nq t he engaged coupling between 30
the rel ease sleeve 33 and the trailing ext &ior surface 26. W)
96/ 35071 PCT/ US96/ 05615
7 ~ The second femal e nenber 30 extends froma receiving end
50 '

79 from inadvertently being moved forward toward the leading end 76
and thereby minimizing the chance of inadvertently causing the male
member 75 to become disengaged from the female member 80.
The female rﬁember 80 is shown with a 90° bend and threads 82
5 for connection to a threaded connector. All portions of the female
member 80 which are engaged by the male member 75 are identical to
that described in the embodiment of Figs. 3 through 5.
Referring now to Fig. 11, there is shown yet another embodiment
in which a wall 83 of a pressure receptacle having a passageway 84 with

10 an enlarged cavity 80 which may be configured to directly receive a male
member 85. Under this embodiment the male member 85 is identical to
that shown in Fig. 10 with the exception of the release sleeve. Under
this embodiment, the release sleeve 86 is provided with an enlarged
radial TPE flange 87 which extends radially outwardly a significant extent

16 beyond the radial extent of the collar 88 in oxdér to permit ready access
to move the release sleeve 86 forwardly to the release pasition. The
flange 87 is provided with an annular bead 117 which engages the
exposed face of wall 83 when the male member is in the fully engaged
position to prevent dust and dirt from entering the cavity 90.

20 The cavity 80 has formed therein an inwardly facing annular
groove 91 for receiving an annular seal 92 and a rigid plastic ring 83. A
second inwardly facing annular groove 94 is provided for receiving the
split locking ring 89. _

As can be seen in Fig. 11, when the male member-85 is in the
25 fully engaged position in the cavity 90, the portion of flange 87 of the
release sieeve 86 inwardly from the annular bead 117 will be spaced
* from the exposed face of wall 83 a distance sufficient to permit the
release sleeve 86 to be moved forwardly towards such wall 83 a
distance sufficient to cause the release sleeve 86 to urge the split iocking
30 ring 89 over the rib and into the second inwardly facing annular groove



to a renote end 51 which may have adjacent thereto external threads 52

or other suitable connection neans for fastening to a separate connection
(not shown). The portion of the second fenal e nenber 30 adjacent the 5
receiving end 50 is provided with an exterior cylindrical surface 52

having a siz nugly received in the cylindrical wall
g e‘g}@ﬁ@?g gly y S¥oeisefs

rel ease sl eev an interior cylindrical surface 53 sized to receive
therein the split cylindrical wall portion 36 of the nmetal portion 34 of
rel ease sleeve 33. An inwardly facing anndiBar groove 54 extends 10
outwardly fromthe interior cylindrical surface 53 and is sized to receive
therein a split nmetal |ocking ring 60. A chanfer 55 extends at an angle
inwardly fromthe annul ar groove 54 toward the receiving end 50 t

meet the interior 94itonthereky relgase the snale yRamhAEBS KopEithe veal) 8329@\6'@91

t he ‘chanfer 55 and ' | CY¢ ¢ lC ; ba bl of
15 20[err] to 40 ‘teéryréweghgé?@&‘& g#%%%ag%a%éﬁ&méénéa bbﬁ\'\’%‘gﬁtong Br
interior cylindric8B and thedelbesefsleavel 1e@ssist én tungingt the release sieeve 86
cyli'ndri cal surfacg g&&% positioned toward the renote end 51 from

t he annul ar grooveq;': i s joined thereto by an inwardly tapering wall

portion 57. Th® second Refemingonowy ito rRiigs.ct2 aswdr 1 8cehéreé issskoverdca tmodifledi ve

20 the | eadi ng exterior, surfgace of the first male ne r .20. The
second oo oy cregRseC pieeihr BB T | modfed. isans sloes, 8B 5 R n i
inwardly facing  manufdttite 8hd Iher@feredi8ss RxpbhsiVe ithal® Whe roleass shrvaras!l ar
seal 59 of neoprene or other suitable sealing material_and a rigid

plastic ring 61 whERewndn the previgissembadisaents. (The rgleasosleayedy inclydesi
gggf't 3; esgf"zeg9t gngwﬁgglmo’rﬁon deeRgViMb Weiltria8t whil pottias 97CekteRding 8RS 2N

10 leading end 98 intended to engage and push against a split metal locking
ring to thereby cause it to be released to an outwardly tapering portion
89 which in turns extends to an outwardly extending flange 100. The
flange 100 has a plurality of apertures 101. A single slot or split 102
extends completely through the metal portion 96 from the leading end 98

15 through the cylindrical portion 87, outwardly iapering portion 99 and
flange 100. Additionally, there are provided two auxiliary slots 103
which extend through the flange 100 and partially into the outwardly
tapering portion 99,

The second component of the modified release sleeve is a plastic

20 member integrately molded therewith which includes a flange portion 104
extending through the apertures 101 and annular walt 105 spaced from
and generally parallel to the cylindrical portion 97. If desired, the
cylindrical wall may have an inwardly facing annular bead 106 at its
forward end.

25 The presence of the slot 102 permits the cylindrical wall portion
97 to expand as the release sleeve is moved to a forward release position
up the tapered shoulder 31 and onto the cylindrical surface 29. The
presence of the auxiliary slots 103 prevents a build up of stresses in the
flange 100 and outwardly tapering partion 99 as the cylindrical wall

30 portion 97 expands.



receiving the |l eading exterior surface 27 of the first nmale nenber and the
annul ar seal 59 is sized to sealingly receive and engage such | eadi ng
exterior surface 27. The presence of the rigid plastic ring 61 in a

position to be engaged by the | eading end 21 of the first male
menber 20 seryes to protect the annular seal 59 fromc ' ot her
damage upon “Yom%& WO 96/ 35071 PChusioRis

PCT/ US96/ 05615 8

i nsertion of the | eading exterior surface147 theret hrough. The rigid
plastic ring 61 al so serves to protect the annul ar seal 59 from danmage
when used in systens having high inpulse flow of fluid.

Positioned in the annular groove 54 is a split nmetal |ocking ring 60
Referring now to Fig. 14, there is shown yet another embodiment

in which there is provided a male member 110 and a female member
111. The male member 110 of this embodiment is identical to the male
member 20 of the embodiment shown in Fig. 3 with the exception that
5 leading exterior surface 27’ has an annular groove 112 in which is
positioned an annular seal 113 and a rigid plastic ring 114 positioned
between the ramp 28’ and'the annular seal 113. The purpose of the
rigid plastic ring is to protect the annuiar seal from damage particularly
in instances where the coupling is used in high impulse appfications. In
10  such high impulse applications, the rigid plastic ring 114 serves to
prevent the seal from becoming damage by protecting it from contact
with the trailing corner 115 of the groove 112,
' The female member 111 is identical to the femaile member 30 of
the embodiment shown in Fig. 3 except for the fact that the second
15 interior cylindrical surface 56 is continuous unﬁl reaching the outwardly
flaring tapered wall portion 57’.
Many modifications will become readily apparent to those skilled
in the art. Accordingly, the scope of the present invention should be
limited only by the scope of the claims appended hereto.



5 formed of a spring tenpered phos terial or, preferably,
a spring tenpered stainless steel ﬁ ml@ EFS ring 60 is provided
with a first end 62 andasecond d either be in
abutting relationship or have a maxi mum gap of 0 03 inch when the first
mal e menber | S connected fromthe second femal e nenber The
split | ocki ng%m g'é’g when the parts are in the di sconnect elééﬂusykﬁ%“
position, has an external dianeter smaller than the dianeter defined by
the outernost portion of the annular groovd954 but |arger than the

di ameter of the first interior cylindrical surface 53. The split | ocking

ring 60 has an internal dianeter substantially equal to or,
preferably, slightly 15 smal ler than that of the trailing exterior
surface 26 of the mal e nenber 20 to snugly engage such trailing
exterior surface 26 when the nale menber 20 is engaged to the female
menber 30. As will be appreciated, the internal dianmeter of the
split locking ring 60 is therefore, significantly smal l er than the
di aneter of the cylindrical surface 29. The split |ocking 20 ring 60, by
virtue of its dinmensions; will be retained in the annul ar groove

when the first smale nenber 20 is disconnected fromthe second fenale

menber 21. However, by virtue of its being split, the dianetrical
si ze of the | ocki ngﬁ-\aé-wéﬁiso may be expanded and the end portions 62 and

63 become separated as tfie | Qckpggy r?ng?SQQR{WE%,OV@J ﬁeﬁﬁn am@%@mﬂ,e?é

cylindrical surface 29 upon insertio I rst na 20 1nto the
second femal e nenbeeorpprising in combinationThus, as nmay be seen F| gs. 3, 3A and

oS T, Toal iy S0 AT b U S 5

10 end, said first and second ends being alighed to permit abutting
engagement and defining a gap not to exceed 0.030 inch;
(b} afirstmember extending along an axis from a forward
end toward a rearward portion and having an exterior surface, a rib
| extending outwardly from said exterior surface, said rib including
15 (i) a ramp tapering in a-direction away from said
forward end and away from said axis at an angle in the range of 10° to
25° relative to said axis,
(i) & cylindrical surface parallel to said axis
extending rearwardly from said ramp a distance of at least 0.010 inch;
20 and
(ili)  ashoulder tapering away from said forward end
and inwardly toward said axis; and
{c} asecond member having a leading end and a leading
portion extending therefrom for receiving said first member, said leading
25 portion having an inner surface, an inwardly facing annular groove for
receiving said split locking ring, said annular groove including surfaces
extending outwardly from said inner surface in a pesition spaced from
said leading end;
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and | eading exterior surface 27 will pass through—the split [ocking ring 60
30 until the ranp 28 reaches the split IocL‘m I ng 60. Continued inward
-3

\é\o 96/ 35071 et ot the el o m“\‘wk ﬂ! . PCT/ US96/ 05615

use the ranmp 28 to expand

t he | gcking ring 60 thereby*opénihg up the gap betwe s 62
and 63 w Preasing anmounts as the locking ring 60 %gyﬁgﬁﬁgﬂgo t he
maxi num di aneter of the ranp 28 and onto the cylindrical surface 29.
As the 5 cylindrical surface 29 noves1fast the split locking ring 60
upon continued forward novenent of the first mal e nenber 20, the
split | ocking ring 60, by virtue of the resilience of the netal wll

contract to a .
whereby upon insertion of said first member into said second

member, said split locking ring travels up said ramp, over said cylindrical
surface and contracts to engage said shoulder.

5 2. The coupling assembly acéording tb claim 1 wherein said
second member has an annular recess extending outwardly from said
inner surface and a resilient énnulat seal received in said annular recess,
a portion of said annular seai extending inwardly of said inner surface
and wherein sald first member has a sealing portion between said

10  forward end and said ramp, said sealing portion sized to sealingly engage
said annular seal upon engagement of said first member in said second
member,

3.  Thecouplingassembly according to ciaim 2 further including

15 a rigid annular ring positioned in said annula} recess such that it is
located axially between said annular seal and said annular groove, a
portion of said rigid annular ring being inwardly of said inner surface.

4, The coupling assembly according to claim 1 wherein said
20 ramp tapers at an angle in the range of 16° to 20° relative to said axis.

5. The coupling assembly according to claim 1T wherein said
cylindrical surface extends rearwardly from said ramp a distance of at
least 0.030 inch.

25
6. The coupling assembly according to claim 1 wherein said
second member is provided with a chamfer between said leading end and
said annular recess, said chamfer tapering outwardly from inner surface
and extending to said annular recess. '
30 e
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Si ze approaching its original size and, in do so, will be positioned to
prevent withdrawal of the first male menber 20 fromthe second female 10

Thocraer ap " rtee ot e Pt | MM R o ooros o t?,i the

t apered shoul der 31 and the*chanfer "5 %aré& di sposed ai'\)ﬁﬁ%

angles in t he @B on " toward the annul ar groove 54 en the Tl rst
mal e menber 20-is engaged 15 to the femal e menber 30. This convergence
results fromthe fact that t he angl &70f the tapered shoulder 31 is
greater than the angle of the chanfer 55 in relation to the axis A
as previously set forth. When the first male nenber 20 is
fully engaged to the second femal e menber 30, the |eadin e>.<ter.i or
surface 27 is sealingly fenga§b@ coypling gssemably arsosding 2g| clgjo 5%%@199" said

preventing | eaking gf HWF%E 1% rr%n’grgﬁé’r] dér?le relative to@aﬁ?ﬁ%h RarPEkld Hodigr.

portions of the secon ereto are positioned
in the gap 46 between the cylindrical mall portlon 45 of the TPE

portion 35 and the Sp|| cyl | ] n.
The exterior cylindrical™ sur?ﬁg %gl'né%gﬁﬁBV% Hﬁg%’m K ‘i"ﬂ%‘%g’g%a
interior of thd& cylshodidesaapsvsldt aroanglern 4he meg"eeb&sbf‘etueaaq rglative tongaidi th
the sealing fin 47, dust or other contam nants from tge entering the area

around the split méPds apdSsid,ghambey wperhah aprangle ihdhe range ph 4ieto 40°
engaged position ofrefgtige t8-said axis. As can be seen fromFig. 3, when
the first male nmenber 20 is 1n 30 the fully coupled or engaged position
with the second fenal e nenber 30,

9. The coupling assembly according to claim 1 wherein said
10 split locking ring is formed of spring tempered stainless steel.

10. Thecoupling assembly according to claim 1 further including
a release sleeve movably mounted on said exterior surface of said first
member for movement from a rearward position to a forward position,
15 said sleeve having an edge facing toward said shoulder and having a
leading portion extending from said edge, said leading portion having at
least one siot;
whereby said first and second members are released upon
movement of said release sieeve from a rearward position to a forward
20 position forcing said split ring up said shoulder and over said cylindrical
surface.

11. The coupling assembly according to claim 1 wherein said
first member has an annular recess extending inwardly from said exterior
25 surface and a resilient annular seal received in said annular recess, a
portion of said annular sea! being cutwardly of said exterior surface to
sealingly engage said second member inner surface upon engagement of

said first member in said second member.
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a space between the receiving en l#l’#’Wﬁ’l!ﬂ ior of the fl ange
|t0(r)]rt : ond_44 which is, i tnheffelct tﬁ'eI Endt ofx ot IO 43. _ Adldi t@i}r;al ly,

e | eadi ng e rel ease sleeve split cylindrica ski%
barely %ggégsf??{]g or, preferably, slightly spaced fromt hesg@ Ft net al
| ocking ring 5 60. (See Fig. 3A). Wen . it is desired to disconnect the

first male menber 20 fromthe secon® femal e menber 30, it is sinply
necessary to nove the rel ease sleeve 33 toward the | eading end 21
t hereby causing " the leading end 38 of the split cylindrical wall to

urge the split netal locking . ring 60 ,axially toward the rib and, in
so doing, to be urged 182 o'[h‘i/\é?"&'gb“% iﬁ?@‘@ﬁp@‘?"é’tﬂd'gﬂotﬂ 0‘3?'"31Hagfélm§f

which the split mejfliuding a rigid annular ring positioned in said annular recess such that
it is located axially between said forward end and said rib, a portion of
said rigid annular ring being outwardly of said exterior surface.

13. A coupling assembly for connecting two members
comprising in combination: '

(a) a spiit locking ring having a first end and a second
end, said first and second ends being aligned to permit abutting

10 engagement and defining a gap not to exceed 0.030 inch;

(b)  afirstmember extending along an axis from a forward
end toward a rearward portion and having an exterior surface, a rib
extending outwardly from said exterior surface, said rib including

{ a ramp tapering in a direction away from said

15 forward end and away from said axis at an angle in the range of 10° to
25° relative to said axis,

{ii) a cylindrical surface parallel to said axis
extending rearwardly from said ramp a distance of at least 0.010 inch;
and

20 (iiiy  ashouldertaperingaway fromsaid forward end
and inwardly toward said axis;

{c) asecond member having a leading end and a teading
portion extending therefrom for receiving said first member, said leading
portion having an inner surface, an inwardly facing annular groove for

25 receiving said split locking ring, said annular groove including surfaces
extending outwardly from said inner surface in a position spaced from
said leading end; and

{d) a release sleeve movably mounted on said exterior
surface of said first member for movement from a rearward position to

30 s forward position, said sleeve having an edge facing toward said

This Sheet Has Been Reﬂlaced
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| ocking ring 60 is being urged by the reI ease. sl eeve. As w

be appreciated, when the split net ring 60 has been urged
to a position in alignnment W|tht ﬂ Eﬂ/face 29 of t he
*ecr

rib, the first male nmenber 20 will m t he second femal e 15
menber 30 and be renoved therefrom Inasnuch as the re

sl eeve 33 ha§“%méﬁwut cylindrical wall 36 with slots 37, g%igﬁﬁ% S of
the split cylindrical wall 36 between the slots 37 can be def |l ect ed
outwardly by the tapered shoul der 31 theré® ensuring that the rel ease
sl eeve 33 can be noved far enough toward the | eading end 21 to ensure 20

that it forces the split netal |ocking ring 60 out of engagenent with the

tapered shoulder 31 and into the annular groove 54 as it engages the
cylindrical surfacshogdehanehaving aileading postien sxtesding Fom seidredgs rsaid

fromthe female ne owm in Fig. 4. In being
noved to the extre%gaina g@@“p@s’éﬁgﬁ&?ﬁ\gﬁgsﬁﬂé | eading end 21, the 25
portion of the rel ease whembsy apon tinsgrtiondsfi saitl fivat Imériberdjro esdid tseeond
P T e T R
Referring now 0 FsGfface afd Coftrabtetfengade ol sholler hh& Gne of said annular
enbodi ment. Under this enbodinment, there 1s provided a mal e nenber 30

and a femal e nenbeBraaye w@aqe@rmdesaférﬁm andg speond, mermers [ase felgased upon
movement of said release sleeve from a rearward pasition to a forward

position forcing said split ring up said shoulder and over said cylindrical
surface.
10
14. The coupling assembly according to claim 13 wherein said
second member has an annular recess axtanding outwardly from said
inner surface and & resilient annular seal received in said annular recess,
a portion of said annular seal being inwardly of said inner surface and
15 wherein said first member has a sealing portidn betwesen said forward
end and said ramp, said sesling portion sized to sealingly engage said
annular seal upon engagement of said first member in said second

member,

20 15. The coupling assembly according to claim 14 further
including a rigid annular ring positioned in said annular recess such that
it is located axially between said annular seal and said annular groove, a
portion of said rigid annular ring being inwardly of said inner surface.

25 16. The coupling assembly according to claim 13 wherein said

first member has an annular recess extending inwardly from said exterior

surface and a resilient annular seal received in said annular recess, a

- portion of said annular seal being outwardly of said exterior surface to
sealingly engage said second member inner surface upon engagement of

30 said first member m sa:d second member.
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11 as the second fenmal e f| rst enbodi ment with
one maj or exception, nanel y E % an outwardly facing
annul ar groove 71 in the ext erlor Lsum ase in an area slightly
spaced fromt r Vi ng end 73. The mal e

I dentical to t 893’3%21 mal e nenber 20 of the first enﬁgﬁﬂﬁg%?éxcept
for the fact that the cylindrical wall portjon 66 of the release

sl eeve 67 has an~inwardly facing annul ar b@Qd 68 positioned to be
received in the annul ar groove 71 when the male menber 65 is fully
engaged to the femal e rrenber 70 This provides 10 vi sual assurance thiat
the mal e nenber 65 has b y|n tedt pos ete
| ocki ng engagenent with icQu H@Pﬂ)eﬁss?@ Iy according 10 °ﬁﬁ!@|‘i i rf'd'ltgg'

desired, the femal eingRivhey a?@ndTﬁumJﬁér ﬂﬁ@bbﬁﬁdned F]n said Wnhliaf récs8'3dch that

out war dI faci ng anpnul ar groove 74 spaced fromt
y d it is located axially betveeen sald forward end and said rib, a portion of

said rigid annular rmg being outwardly of said exterior surface.

5
18. The coupling assembly according to claim 13 wherein said
release sleeve includes a non-slotted portion extending axially from said
leading portion, and a flange extending 6utward|y from said non-slotted
portion.
10

19. The coupling assembly according to claim 13 wherein said
release sleeve includes an outwardly extending flange and an annular
wall extending therefrom spaced radially outwardly of said leading
portion, said annular wall including an interior surface sized 1o receive

15 said second member in contacting engagemeﬁt.

20. The coupling assembly according to claim 19 wherein said
release sleeve further includes a séaling_fin extending inwardly from said
flange in sealing engagement with said first member.

20

21. The coupling assembly according to claim 19 wherein said
annular wall is resilient and has a bead extending inwardly from said
interior surface and said second member leading portion has an exterior
surface and an annular groove formed in said exterior surface, said

25 annular groove being position to receive said bead upon engagement of
said first member to said second member.

22. The coupling assembly according to claim 19 wherein said
first member has a radially extending collar in the vicinity of said release

This Sheet Has Been Replaced
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annul ar groove 71. The second annul ar groove 74 provides nmeans for 15
gripping the femal e nenber 70 dur| n ts fabrl cation-thereby assisting in
production efficiencies. ﬂﬂ'

to Fig. 10, there shown
anot her enbodi nent in whi gh @/Ife rrerrbelr 75 and a .
femal e nenber : mal e ’ rrenber 75 "exsen roma
to atrailing g'??cfsé@}ﬁh th a 200 generally centrally |ocat edﬁgﬁhﬁgﬂ&%& b
78. The portion of the male menber 75 between the rib 78 and the
trailing end 77 is provided with a W&l | known prior art hose
connection configuration with a hose 81 cl anped thereto by a crinped
col lar 82. The portion of the nmale nmenber 75 between the

collar 78 and the 25 |eading end 76 is identical to that described in the
enbodi nent of Fi gs. Sleeve OUI\HG?GH Y @xtanding flangeyiseid callarhaving,asadiel extest ahise

sleeve 79. In the leastas‘”di@&dés”ﬁi&traﬁfalﬁk&ntm’say' .er diameter of the

collar 78 is at | east as at the oute er of the rel ease
sl eeve 79. Under thi s errbodl rrent the presence of the collar 78

havi ng a di aneter at hat of.. t ease sl eeve 79
serves to prevent the re?é'a réq%%%% ssem yaccordmgr}o clalm ?gwherelnsar(z

5 ramp tapers at an angle in the range of 16° to 20° relative to said axis.

24. The coupling aésembly according to claim 13 wherein said
cylindrical surface extends rearwardiy from said ramp a distance of at
least 0.030 inch.

10
25. The coupling assembly according to claim 13 wherein said
second member is provided with a chamfer between said leading end and
said annular recess, said chamfer tapering outwardly from inner surface
and extending to said annular recess.
15

26. The coupling assembly according to claim 25 wherein said
chamfer tapers at a smaller angle relative to said axis than said shoulder.

27. The coupling assembly according to claim 26 wherein said

20 shoulder tapers at an angie in the range of 36° to 55° relative to said

axis and said chamfer tapers at an angle in the range of 20° to 40°
relative to said axis.

28. The coﬁpling assembly according to claim 13 wherein said
25 split locking ring is formed of spring tempered stainless steel.

29. The coupling assembly according to claim 13 wherein said

- second member leading end includes an exposed face extending radially
outwardly beyond said leading portion inner surface and said release

30 sleeve includes a flange extending radially outward!y beyond said leading
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12 79 frominadvertently b d toward the | eadi ng
end 76 and thereby m nimzing E mgﬁﬁaﬂﬁj iladvertently causi ng the
mal e menber 75 to becone dise enmal e menber 80.

The femal e menber 80 is shown with a 90[err] bend and t hr eadspc§dysogoseis’ OF

connection to WOP¥3Hed connector .- portions of the female

menber 80 which are engaged by the rral e menber 75 are identical to

that described in the enbodi nent of Figs.- #2 hrough 5.

Referring nowto Fig. 11, there is shown yet another enbodi nent I n
which a wall 83 of a pressure receptacle having a passageway 84 with 10

an enl arged cavity 90 which may be configured to direct]y receive a
menber 85, Under t hpertiomtiouerauniece saidfiragniRbiings radialivianen Rarfiop SPace"

that ‘shown in Fig. Rl ibnd fiia BX668d @Be S’reré’w id fls8 fiRinisdr 40 ¥gaddds said

this enbodinent, the'r d wth an enlarged

radi al TPE fl ange 8secdndcimembeends radially outwardly a significant ext ent
15 beyond the radial extent of the collar 88 in order to permt ready
access to nmove the rel ease sleeve 86 forwardly to the rel ease
position. The s 30. The coupling assembly according to claim 29 wherein said

fiange includes a radially outer portion defining an annulus in contact
with said exposed face.

31. A coupling assembly comprising
10 {a} a male member extending from a leading end to a trailing
end, a first cylindrical exterior surface extending from said leading end,
a second cylindrical exterior surface spaced from said first cylindrical
exterior surface and a rib between said first cylindrical exterior surface
and said second cylindrical exterior surface, said rib Including (i) a ramp
15 - extending outwardly and axially away from said first exterior cylindrical
surface at an angle in the range of 10° to 25° relative to said axis, (i)
a cylindrical exterior surface portion parallel to said axis having a
minimum axial distance of 0.010 inch and (iii) a shoulder tapering
inwardly and axially away from said first cylindrical exterior surface
20 portion and a release sleeve encircling sald second cylindrical exterior
surface, said release sleeve including a split cylindrical wall portion
having a leading end facing said shoulder and an outwardly extending
flange spaced from said leading end; and
(b) a female member including a receiving end with a cavity
25 sized to receive said male member, said cavity including a first inwardly
facing cylindrical surface adjacent said receiving end sized to receive said
rib, an inwardly facing annular groove extending outwardly from said first
inwardly facing cylindrical surface, and a second inwardly facing surface
sized to receive said male member leading end and first exterior
30 cylindrical surface; and

nn\ﬂ\‘ i ﬁfi‘ \lﬂi‘““



flange 87 is provided with an annular bead 117 which engages the
exposed face of wall 83 when the rrjl e nenber is in.the fully engaged
f
a

position to prevent dust and dirt mmm,w”m””iﬂ cavity 90. 20
. annul ar gr oove
i &

The cavity 90 has formed therein

91 for receiving an_annular seal 92 and a rigi *fastic rin

second i nwardl 9&@?9‘7@ annul ar "groove 94 is prov!oded for regei&\%{’ﬁg”ﬁ%s
split locking ring 89. As can be seen in Fig. 11, when the
mal e menber 85 is in the 25 fully engagedz‘bosition in the cavity 90, the
portion of flange 87 of the rel ease sleeve 86 inwardly fromthe
annul ar bead 117 wll be spaced fromthe exposed face of wall 83 a
di stance sufficient to permt the rel ease sl eeve 86

) . X 3 to be nove
forwardly towards such wif)l g split lockingyriag,pesitiensd ;ig; 3aid f%“égu@@"? %
LS e socsnd Aty ting B gierifacedMocmBlunt S i
PQT / L{S9 6/ 05615 groove, said split locking ring having a firstend and a second end aligned

for abutting relationship and having a gap not to exceed 0.03 inch, said

5 split locking ring having an interior diameter sized to receive said male

member first cylindrical exterior surface portion and to be engaged and

expanded to a larger radial size by said ramp upon movement of said

male member further into said cavity, said split locking ring retracting in

diametrical size resiliently upon the movement of said male member to a

10 position in which said tapered shoulder is axially aligned with said split
locking ring.

32. The coupling assembly according to claim 31 wherein said

female member has an annular recess extending outwardly from said

15 second inwardly facing cylindrical surface and a resilient annular seal
received in said annular recess, a portion of said annular seal being
second inwardly of said inwardly facing cylindrical surface and wherein

said male member first cylindrical exterior surface is sized to sealingly
engage said annular seal upon engagement of said male member to said

20 female member.

33. The coupling assembly according to claim 32 further
including a rigid annular ring positioned in said annular recess such that
it is located axially between said annular seal and said annular groove, a
25 portion of said rigid annular ring being inwardly of said inner surface.

34. The coupling assembly according to claim 31 wherein said
ramp tapers at an angle in the range of 16° to 20° relative to said axis.
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13 94 to thereby rel ease the mal e nenber 85 fromthe wall 83 of
t he pressure receptacle. 00| nay be inserted between
the collar 88 and the reI ea ﬂﬂm @Hﬁfm in urging the rel ease
sl eeve 86 forwardly. ow to Figs. 12 and 13,

there is shown_a nodified rel ease sl eeve 95 The nodi fg Sofbsaas e
sleeve 95 is eﬁ'&gé‘?s“f’b nmanuf acture and therefore |ess expensive than
the rel ease sl eeve 33 shown in the previous enbodi ments. The rel ease
sl eeve 95 includes a netal portion @84 having a cylindrical wall
portion 97 extending froma 10 | eadi ng end 98 intended.to engage and push
agai nst a split metal | ocking ri ng to thereby cause it to be

rel eased to an outwardly tapering portio 9 which in turns extends

to an outwardly extendi g4I &mecmngméemblvaccmﬁaa@ecm Jhwhereinsald i ¢y
of apertures 101. A, Irﬂmcgb%ur?éceoé t%ﬂhf ag{%ardlgnféognsﬁa&?m%rgu rideCod at

t hrough the netal po I on omt t he

cylindrical portionieagt O080mchl y t apering portion 99 and fl ange

100. Additionally, there are provided two auxiliary slots 103" whi ch

extend through the flange 100 and partially into the outwardly :

tapering portiog 99. 36. The coupiing Bssemblycavtonding tto elaitl @1 wikréinasaid

I I [

release sieeve is 4 rllglg nliember is provided with a chamfer between said leading end and

said annular groove, said chamfer tapering outwardly from first inwardly

facing cylindrical surface and extending to said annular groove.

10 37. The coupling assembly according to claim 36 wherein said
chamfer tapers at a smaller angle relative to said axis than said shoulder.

38. The coupling assembly according to claim 37 wherein said

shoulder tapers at an angle in the range of 35° to 55° relative to said

15 axis and said chamfer tapers at an angle in tﬁe range of 20° to 40°
relative to said axis.

39. The coupling assembly according to claim 31 wherein said
split locking ring is formed of spring tempered stainless steel.
20
40. The coupling assembly according to claim 31 wherein said
male member has an annular recess extending inwardly from said first
cylindrical exterior surface and a resilient annular seal received in said
annular recess, a portion of said annular seal being outwardly of said first
25 cylindrical exterior surface to sealingly engage said female member
second inwardly face surface upon engagement of said first member to .
said second member.

41. The coupling assembly according to claim 40 further
30 including a rigid annular ring positioned in said annular recess such that

This Sheet Has Been Rep
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20 menber integrately nolded therewi th which includes a flange portion

104 extendi ng through the apertures 101 and annular wal | 105 spaced
from and general ly parall el Hmmuml'n‘“a l H portion 97. |If
desired, the cylindrical wardly facing annul ar
bead 106 at its forward end. *25° The presence Pé'r %

102 pernits t h&QAERFHdri cal wall portion 97 to expand as’? e ref)ease
sleeve is noved to a forward rel ease position up the tapered

shoul der 31 and onto the cylindrical surfad® 29. The presence of the
auxiliary slots 103 prevents a build up of stresses in the fl ange

100 and outwardly tapering portion 99 as the cylindrical wall 30 portion
97 expands. WO 96/ 35071
PCT/ US96/ 05615 it is located axially between said annular seal and said rib, a portion of

said rigid annular ring being outwardly of said first cylindrical exterior
surface.

5 42. The coupling assembly according to claim 31 wherein said
release sleeve includes a non-slotted portion extending axially from said
leading portion, and a flange' extending outwardly from said non-siotted
portion.

10 43. The coupling assembly according to claim 31 wherein said
release sleeve includes an outwardly extending flange and a-n annular
wall extending therefrom spaced radially outwardly of said spfit
cylindrical wall portion, said annular wall inciuding an interior surface
sized to receive said female member in contacting engagement.

15
44. The coupling assembly according to ctaim 43 wherein said
release sleave further includes a sealing fin extending inwardly from said
flange in sealing engagement with said male member.
20 45. The coupling assembly according to claim 43 wherein said

annular wall is resilient and has a bead extending inwardly from said

interior surface and said female member has an exterior surface and an

annular groove formed in said exterior surface, said annular groove being

positioned to receive said bead upon engagement of said male member
25  to said female member.

46. The coupling assembly according to claim 43 wherein said
« male member has a radially extending collar in the vicinity of said release
sleeve outwardly extending flange, said collar having a radial extent at

30 least as great as the radial extent of said flange.

Tmsllsliiietlilii [] RTi




Referring nowto Fig. 14, there is shown yet another enbodi nent I n
whi ch there is provided a male nmenber 110 and a fenal e nenber 111.
The mal e menber 110 of this enbodj TETT ‘ml to the nale

Imarrber 20 of the enbodi nrent shown “mmnmlm‘ e exception that 5
eadi ng exterior surface 27 has an*anhular "grdové 112 in whi '
positioned an YRAIAF seal 113 and a rigid plastic ring 114 E’%’F’?@Qﬁ‘éﬁ
between the ranp 28 and the annul ar seal 113. The purpose of the

rigid plastic ring is to protect the annul 86 seal from damage particularly
I n instances where the coupling is used in high inpulse applications. In 10
such high inpulse applications, the rigid plastic ring 114 serves to
prevent the seal from becom ng damage by protecting it from contact

with the trailing cornerdZ15Tbe coupling essembly according to claim 3tyhereingaid

Shown in Fig. 3 excEpieie Bl ecaiing el HefluesanBpoged tecs eReEFGIERY
cylindrical surfaceogtivardly ssyohdrsaidisavity ahd seincleleage tsiesveunolades g flange
oo, LB 1 kb b oupenrvovona s L b FRbGR il 5
the scope of the proafily ihArSpOrtoR spaeed @xidfly from said expised fack)when said
scope of the clainms appénded hereto. .

male member is engaged to said female member. .

48. The coupling assembly according to claim 47 wherein said
flange includes a radially outer portion defining an annulus in contact
10 with said exposed face.

49. A coupling assembly comprising
(a} a male member extending from a leading end to a trailing
end, a first cylindrical exterior surface extending from said leading end,
15 a second cylindrical exterior surface spaced fr‘.om said first cylindrical
exterior surface and a rib between said first cylindrical exterior surface
and said second cylindrical exterior surface, said rib including (i) a ramp
extending outwardly and axially away from said first exterior cylindrical
surface at an angle in the range of 10° to 25° relative to said axis, (ii)
20 a cylindrical exterior surface portion parallel to said axis having a
minimum axial distance of 0.010 inch and {iii) a shoulder tapering
inwardly and axiafly away from said first cylindrical exterior surface
portion; and
(b} a female member including a receiving end with a cavity
25 sized to receive said male member, said cavity including a first inwardly
facing cylindrical surface adjacent said receiving end sized to receive said
rib, an inwardly facing annular groove extending outwardly from said first
inwardly facing cylindrical surface, and a second inwardly facing surface
sized to receive said male member leading end and first exterior

30  cylindrical surface; and : . o
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15 CLAI MS: _ 1. CANCELLED. 2.
The coupling assenbly according to claim50 wherein said 10 second nenber

cytinar cal waii and a rest i ent  rNI MR 0L <. o 7Ok 67

annul ar recess as%ortlon of sal d' anhul®ar tselll ¥®xt'endi ng '”Wa{réffﬁsy%sas

27

{c) a split locking ring positioned in said female member
inwardly facing annular groove and sized for movement in said annular
groove, sand split iockmg ring having a first end and a second end aligned
for abuttmg relatmnshlp and having a gap not to exceed 0.03 inch, said

5 split locking ring having an interior diameter sized to receive said male
member first cylindrical exterior surface portion and to be engaged and
expanded to a larger radial size by said ramp upon movement of said
male member further into said cavity, said split locking ring retracting in
diametrical size resiliently upon the movement of said male member to a

10 position in which said tapered shoulder is axially aligned with said split
locking ring.
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said inwardly facing cylindrical wall and wherein said first nmenber has
a sealing portion between said forward end and said ranp said sealing 15
portion sized to sealingly engage said annul ar seal upon engagenent of

said first nmenber in sai d second nenber. : The coupling
assenbly according to claim2 further including a rigi i ng
positioned in W& hul ar recéss such that it is 20 | ocat W@fiflg

bet ween sai d annul ar seal and said annul [y@roove, a portion of said
rigid annular ring being inwardly of sai |nmardly faci ng cylindrical
wal | . 5. The coupling assenbly according to claimb50
wherein said 25 cylindrical surface extends rearwardly fromsaid ranp a
di stance of at | east 0.030 inch. 6. CANCELLED. 30

7. CANCELLED.

—1'1G. |
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16 8. The coupling assenbly according to claim50 wherein

sai d shoul der tapers at an angle in the range of 35 err] to 55[err]
relative to said axis and said chanfer tapers at an angle in the
range of 20[err] to 40 relative to said axis. 5 9.

The coupling as ccording to claimb50 wherein said split

| ocking ring isaﬁggééﬁ?of spring tenpered stainless steel. PCTIUSIH0S61S

10. The coupling assenbly according to c%?hp150 further 10 i ncluding a
rel ease sl eeve novably nounted on said exterior surface of said first
menber for novenment froma rearward position to a forward posi tion
sai d sl eeve having an edge facipagntoward said shoul der and havi ng a

Ssa=hpeadi Ng portion

| eadi n ortion extendi ng feom ¥
gnp g ot <

-

52




havi ng at | east one slot, novenent of said release sleeve froma 15
rearward position to a forward position forcing said split ring up said
shoul der into said annul ar groove and over said cylindrical surface to

rel ease said first menber fromsaid second nenber. 11. The
coupling assenbly according to claimb50 wherein said 20 first nenber has
an annul ar rece‘gés‘m@ndi ng i nwardly from said exterior PCHUPANOSS3ng a
resilient annular seal received in said annul ar recess, a portion of

sai d annul ar seal being outwardly of said3&@erior surface to

seal ingly engage said second nmenber inwardly facing cylindrical wall

upon engagenent of said first nenber in said second nenber. 25

12. The coupling assenbly according to claim 11 further i ncluding a
rigid annular ring positioned in said annular recess such that it is
| ocat éd axially between said forward end and said rib, a portion of

said rigid annular ring being outwardly of said exterior surface.

4
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13. A coupling assenbly for connecting two nenbers conprising in

conbi nat i on: _ - (a) a split locking ring having a first
end and a second end, said first and second ends being aligned to
permt abutting 5 engagenent and defining a gap; (b)
a first nenber extending along an axis froma forward a
rear war d portiaﬂogﬁﬁmﬁaving an ‘exterior surface, arib ﬁé&?@ﬁ@@ﬁg

outwardly fromsaid exterior surface, said rib including
(1) a ramp tapering outwardly in a dire¥Pon away 10 fromsaid forward

end and away fromsaid axis at an angle in the range of 100 to 25
relative to said axis, (ii1) a cylindrical surface
parallel to said axis ext endi ng rearmarQ&y fromsaid ranp a di stance
of at |east 0.010 inch; and 15 Ny e 'hb)‘Ea

shoul der tapering away fromSaid forward end / ™ tgward said -
axis, said cylindrical surface connecting said sai d

shoul der; Qﬂ(ﬂ a secon® me ecei i ng end
and a . leading portionjextending t her &F om por t}i on

havi ng K\\ ~

—T IG5




20 (i) an inwardly facing cylindrical wall sized to

receive said first nenber including said rib, and

(ii) an inwardly facing annul ar groove, said annul ar groove i ncl udi ng
first and second spaced apart surfaces extending outwardly fromsaid
‘inwardly facin |indrical wall, said second surface 25 bei n osi tioned
bet ween sai d r&é%%ﬁ%‘ end and said first surface and iﬁg?’lyg?%“é
chanfer tapering toward said axis and said receiving end at an angle
relative to said axis snmaller than the angfym between said shoul der
and said axis, said split locking ring being receivable in said

annul ar groove; and 18 (d) a release sleeve
novabl y nmounted on said exterior surface of said first menber for

novenent froma rearward position to




a forward position, said sleeve having an edge facing toward said
shoul der and having a | eading portion extending fromsaid edge, said 5

| eadi ng portion having at |east one slot; said first
menber and said second nenber being sized such t hat upon insertion of
said first nenggr into said second nmenber, said split locking ring
travel s up sai P30 i ncrease the size of said gap, BCEUSSHSYSr | b
cylindrical surface and contracts to reduce the size of said 10 gap and
to engage said shoul der and said chanfertgﬁg said first and second
menbers are rel eased fromeach ot her upon venment of said rel ease

sleeve froma rearward position to a forward position forcing said

split ring up said shoulder into said annul ar groove and over said rib
cylindrical surface. 15 The coupling assenbly according to
claim'13 wherein said second nmerQer has an annul ar recess extendi ng
outwardly from said inwardly facig cylindrical wall and a resilient
annul ar seal received in sai'd annlNar recess, a portion of said
annul ar seal being inwardly of seig \nwardly facing cylindrical wall
and wherein said first nenbery eal ing portion between said
forward end and said ranp, S@ portion sized to sealingly
engage sai d annul ar seal said first nmenber in said
second menber. 25 assenbly according to claim
14 further
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including a rigid annular ring positioned in said annul ar recess such that
it is located axially between said annul ar seal and said-annul ar groove, a
portion of said rigid annular ring being inwardly of said inwardly facing

cylindrical wall.

PCT/ US96/ 05615

PFA/ US23 OCT 139@96/35071 ' 16. The coupling assenbl yPEFERSEEY o
claim 13 wherein said first nenber has an annul ar recess extending
inwardly from said exterior surfacgsjand a resilient annul ar sea
received in said annul ar recess, a portion of said annul ar seal
being outwardly of said exterior surface to 5 sealingly engage said
second nenber inner surface upon._engageweatmof said first menber in

sai d second nenber.
claim 16 further

17. Theficoupl i ng assenbly according to
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including a rigid annular ring positioned in said annul ar recess such that

10 it is |located axially between said forward end and said rib, a portion
of said rigid annular ring being outwardly of said exterior surface.
18. The coupling assenbly according to claim213 wherein said rel ease

sl eeve includes a non-slotted portion extending axially fromsaid 15
| eadi ng porti onVOSBPOH f| ange extending outwardly from sai d nSGTUSHISES

portion. 19. The coupling assenbly according to claim 13
wherein said rel ease sl eeve includesggp outwardly extending flange
and an annular 20 wall extending therefrom spaced radially outwardly of
sai d | eadi ng portion, said annular wall including an interior surface
sized to receive sai d _ | tacting engagenent.
20. The coupling assenbly a ding to clai wherein said 25 rel ease
sl eeve further includes a sefli fin exten inwardly from said
flange in sealing engagenent ] said firgt er. 21.
The coupling assenbly accor toclaiml ein said
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annular wall is resilient and has a bead extending inwardly fromsaid 30
I nterior surface and said second nenber |eading portion has an exterior

20 surface and an annul ar groove formed in said exterior surface,
sai d annul ar groove being position to receive said bead upon
engagenent of said first nmenber to said second nenber.

5
22. The coupl i%82%8nhiy according to claim19 wherein sai dPCT/USIENREIS oy
menber has a radially extending collar in the vicinity of said rel ease
sl eeve outwardly extending flange, said cqiaar havi ng a radi al extent at
d | ange. '

| east as great as the radial extent of sai

—1'IG.12




10 23. The coupling assenbly according to claim213 wherein said
ranp tapers at an angle in the range of 16[err] to 20[err] relative to said

axi s. 24. The coupling assenbly according to claim 13 wherein
sai d cylindrical surface extends rearwardly fromsaid ranp a di stance
of at 15 'ea§boga&®% i nch. ) 25. CANCELLED. 26.
CANCELLED. 20 27 The coupling assenbly accordi ng PCEUSIANSERS51 3
wherein said shoul der tapers at an angle in the range of 35[err] to
55[err] relative to said axi s and sais chanfer tapers at an angle in
the range of 20[err] to 40[err] rel atP{¥ to said axis. 25

28. The coupling assenbly accordj 0 claim 13 wherein said split

| ocking ring is formed of spri t enper ess steel.

29. The coupling assenbly accgfding to claim wherein said
===
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second néNber | eadi ng end includes an exposed face extending radially 30
outwardly beyond said | eading portion inner surface and said rel ease

sl eeve includes a flange extending radially outwardly beyond said | eading

portion inner surface, said flange including a radially inner

spaced

axially from said exposed face when said first

engaged to said PCT  SeCOoNnaomSaeN ECTUALPROPERTY ORGANIZATION  30.

assenbly according to claim?29 wherei

ureat flange i ncludes a
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. f {57) Abstract
¥ A coupling assembly including a female member (30) having a receiving end (50) with an axially extending passageway (53) and
inwardly facing groove (54) extending outwardly from said passageway (53) in a position spaced from the receiving end (50). A split metal
locking ring {60) is positioned in the groove (54). A male member (20) is sized to be received in said receiving end (50) and includes a
1ib having () a ramp (28) tapering in a direction away from the forward end (21) and away from the axis (A) at an angle in the range of
10 to 25 degrees, (i) a cylindrical surface (29) paralie] to the axis (A) extending rearwardly from the ramp a distance of at least 0,010 and
preferably 0.030 inch and (iii) a shoulder (31) tapeting away from the forward end (21) and inwardly toward the axis (A). Upon insertion
of the male member (20) into the female member (303, the split metal ring (60) is expanded as it rides over the ramp (28), engages the
cylindrical surface (29) and retracts to a smaller diameter approaching its original size to engage the shoulder (31) thereby locking the male
member (20) into engagement with the female member (30).




SR | | g/uboxa
(a) a male nenber extending froma leading end to a Emg OgTeﬂ

a first cylindrical exterior surface extending fromsaid

end, a second cylindrical exterior surface spaced fromsaid first
cylindrical exterior surface and a rib between said first cylindrical
exterior 15. surface and said second dP indrical exterior surface, said
rib including (i) a ranp extending axially away from said | eadi ng
end and outwardly from said first exterior cylindrical surface, (ii)
a cylindrical exterior surface portion parallel to said axis having
a mninum axi al di stance of 0.010 I nch and i 117) a shoutder-tapering

inwardly and axially away fromsaid first 20
surface portion and a rel ease sleeve encircling sal JMMIW'HHE g] i'
cylindrical exterior surface, said release sleeve inc¢luding aus
cylindrical wall portion having a | eading end facing said shoul der and an
outwardly extending flange spaced fromsaid | eading end; and

(b) a femal e menber including a receiving end with a 25 cavity sized
to receiv® said mal e menber, said cavity including a first i nwar dly
faci ng cyllndr$¥¥ﬁhngyrface adjacent said receiving end sized to

receive said ; I nwardly facing annul ar groove including spaced apart
first and second sutfaceCAMOBLAEDNg outwardly fromsaid first inwardly
facing cylindrical surface, said second groove surface being positioned 30
between said first groove surface and said receiving end said second

PCT/ US96/ 05615 2.  The coupling assembly according to claim 50 wherein said
10 second member has an annular recess extending outwardly from said

inwardly facing cylindrical wall and a resilient annular seal received in

said annular recess, a portion of said annular seal extending inwardly of

said inwardly facing cylindrical wall and wherein said first member has

a sealing portion between said forward end and said ramp said sealing

15 portion sized to sealingly engage said annular seal upon engagement of

said first member in said second member.

3. The coupling assembly according to claim 2 further including

a rigid annular ring positioned in said annular recess such that it is

_— 20 located axially between said annular seal and said annular groove, a
portion of said rigid annular ring being inwardly of said inwardly facing

cylindrical wall.

5. The coupling assembly according to claim 50 wherein said
25 cylindrical surface extends rearwardly from said ramp a distance of at
least 0.030 inch.

6. CANCELLED. REPLACEMENT SHEET
2 3 0CT 1996

30 7. CANCELLED.
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AN PG 295
groove surfaee—n—nel—uékﬂg-a ehanf er tapering inwardly®t lji |d ?p996

a direction t |ng end at an angle rel ati
l.ess ﬁﬂ mi meen sai d shoul der and said axis, and a
second surface sized to receive said nmal e nenber

| eadi ng end 5 and first exterior cy6i ndri cal surface; and

(c) a split locking ring positioned in said femal e nenber I nwar dl y
faci ng annul ar groove and sized for nmovenent in said annul ar gr oove,
said split locking ring having a first end and a second end aligned

for abutting rel atigynshitheagsugimg agsemigiFfaccodrdigstel dlbin s@mgrénhrsﬁ:dwaw ng
10 an interior dianmeter sized to receive said nmale nenber first
cylindrical shouldestepetsoat surgngle ipshe irangeed 32° e @fgé@l@ﬁv%lm s@ichanded

memer for ot 00 ¥Hid oriifn Yody Gr SRRAEIR, (R BT of 2O 4T, g

I n di anetri calrelativ@ toesdid iaxig.!| v to becorre trapped between said
shoul der and said chanfer upon the 15 novenent of said nmale nenber to a
position Pn which said tapered shoul der is axially aligned with said

split locking ri Ndg, The coupling assembly according to claim 50 wherein said

split locking ring is formed of spring tempered stainless steel.

10. The coupling assembly according to claim 50 further

10 inciuding a release sleeve movably mounted on said exterior surface of

said first member for movement from a rearward position to a forward

position, said sleeve having an edge facing toward said shoulder and

having a leading portion extending from said edge, said leading portion

having at least one slot, movement of said release sleeve from a

15 rearward position to a forward position forcing said split ring up said

shouider into said annular groove and over said cylindrical surface to
release said first member from said second hember.

11. The coupling assembly according to claim 50 wherein said
— 20 first member has an annular recess extending inwardly from said exterior
surface and a resilient annular seal received in said annular recess, a
portion of said annular seal being outwardly of said exterior surface to
sealingly engage said second member inwardly facing cylindrical wall
upon engagement of said first member in said second member.

25
12. The coupling assembly according to claim 11 further
including a rigid annular ring positioned in said annular recess such that
it is located axially between said forward end and said rib, a portion of
said rigid annular ring being outwardly of said exterior surface.
30 [REPLACEMEN SHEET
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32 The coupling assenbly according to claim 31 V\,herel n

rrenber has_gn a.?lrlul_a.r_r_egﬁss extendi ng outwardly from S£Ng§2a£gw%6
i y facin I | ndr| caI surface and a resilient annular seal

recel ved J;ME @l cess a portjon of said annular seal being

I nwar dl y aC|ng cylindrical surface and wherein said nmale

menber flrst cyllndrlcal exterlor surface is sized to sealingly engage said
annul ar seal upon engagenent of said rmale nmenber to said fermale 25

menber . 33. The coupling assenbly according to claim 32
further i ncl & ngAa ¢¢@|mganmemblv| rfor peonnectiag itwaos amemabers| ar
recess such that % cated axially between said annular seal and
sai d annul ar @9'@8\/‘3'"%’%@0"‘ Hlﬂ(}'ﬂrbn of said rigid annular ring being

i nwardly of said inner gyrfageplit locking ring having a first end and a second
PCT/ US 96/ 05615
end, said first and second ends being aligned to permit abutting
5 engagement and defining a gap;

(b}  afirst member extending along an axis from a forward
end toward a rearward portion and having an exterior surface, a rib
extending outwardly from said exterior surface, said rib including

(i) a ramp tapering outwardly in a direction away

10 from said forward end and away from said axis at an angle in the range
of 10° to 25° relative to said axis,

(il a cylindrical surface parallel to said axis
extending rearwardly from said ramp a distance of at least 0.010 inch;
and

15 (i) ashouldertaperingaway from said forward end
and inwardly toward said axis, said cylindrical surface connecting said
ramp and said shoulder;

(c) a second member having a receiving end and a

_ leading portion extending therefrom, said leading portion having
— 20 {i} an inwardly facing cylindrical wall sized to receive
said first member including said rib, and

(i} an inwardly facing annular groove, said annular
groove including first and second spaced apart surfaces extending
outwardly from said inwardly facing cylindrical wall, said second surface

- 25 being positioned between said receiving end and said first surface and
including a chamfer tapering toward said axis and said receiving end at
an angle relative to said axis smaller than the angle between said
shoulder and said axis, said split locking ring being receivable in said
annular groove; and
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34 The coupling assenbly according to claim 31 V\,her g 23/
tapers at amangle im thertange of 16[err] to 20[err] rel S

et o oo MMM 557 cnd 2§51 et ?;np :

i stance of =t ¢ | east 030 inch.18 36. CANCELLED. 10
37. CANCELLED. The coupling assenbly according to claim
31 wherein said shoul der tapers at an angle in the range of 35[err]
to 55[err] relative to said axi s and said chanfer tapers at an angle
in the range of 20[err] (¢)o 48[ miedselsieeve ehavabip rhouam'dlloam'aid exterior
39. The coupli nq assenbly according to claim31 wherein said split
| ocki ng ring SYrtpee afpaifd figy megnhel o8 reeverpant, fregy ageapyvard position to

a forward position, said sleeve having an edge facing toward said
shoulder and having a leading portion extending from said edge, said
5 leading portion having at least one slot;
said first member and said second member being sized such
that upon insertion of said first member into said second member, said
split locking ring travels up said ramp to increase the s}ze of said gap,
over said rib cylindrical surface and contracts to reduce the size of said
10 gap and to engage said shoulder and said chamfer and said first and
second members are refeased from each other upon movement of said
release sieeve from a rearward position to a forward position forcing said
split ring up said shoulder into said annular groove and over said rib
cylindrical surface.
15 ,

14. The coupling assembly according to claim 13 wherein said
second member has an annular recess extending outwardly from said
inwardly facing cylindrical wall and a resilient annular seal received in
said annular recess, a portion of said annular seal being inwardly of said

— 20 inwardly facing cylindrical wall and wherein said first member has a
sealing portion between said forward end and said ramp, said sealing
portion sized to sealingly engage said annular seal upon engagement of
said first member in said second member.

25 15. The coupling assembly according to claim 14 further
including a rigid annular ring positioned in said annular recess such that
it is located axially between said annular seal and said annular groove, a
portion of said rigid annular ring being inwardly of said inwardly facing

cylindrical wall.
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'20 | 40.___The coupling assenbly according to cPaQI/U§ % /05 Sb

| e menber has an annul ar recess extendi ng inwardly er
‘t:yl i ndri cal lj"fmn Emﬂﬁ and a resilient annular seal recei ved | n sai d
annul ar rec said annul ar seal bei ng outwardly of said

first cyll i ndri dal Sexferior surfat® to seali ngly engage said fenal e
menber 25 second inwardly face surface upon engagenent of said first
menber to sai d second nenber. 41. The coupling _
assenbly according to claim40 further including a ri glg annuldar ring
positioned in saidi@nulTde é¢RGsng sssembiPaccdfdingith digim Qsé\kﬁ reit'sd

bet ween sai d annul ar seal and sgfgd rib, g portloﬁ of CT/ US 96/ 05615

first member has an annular recess extending inwardly from said exterior
surface and a resilient annular seal received in said annular recess, a
portion of said annular seal being outwardly of said exterior surface to
5 sealingly engage said second member inner surface upon engagement of

said first member in said second member.

17. The coupling assembly according to claim 16 further
including a rigid annular ring positioned in said annular recess such that
10 it is located axially between said forward end and said rib, a portion of

said rigid annular ring being outwardly of said exterior surface.

18. The coupling assembly according to claim 13 wherein said

release sleeve includes a non-slotted portion extending axially from said

15 leading portion, and a flange extending outwardly from said non-slotted
portion.

19. The coupling assembly according to claim 13 wherein said

release sleeve includes an outwardly extending flange and an annular

- 20 wall extending therefrom spaced radially outwardly of said leading
portion, said annular wall including an interior surface sized to receive

said second member in contacting engagement.

20. The coupling assembly according to claim 19 wherein said
25 release sleeve further includes a sealing fin extending inwardly from said

ftange in sealing engagement with said first member.

21. The coupling assembly according to claim 19 wherein said
annular walil is resilient and has a bead extending inwardly from said

30 interior surface and said second member leading portion has an exterior
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said rigid annular ring being outwardly of said first mu&@
surface 42 —Fhe coupling assenbly accordl ai m
wherei n sai eeve includes a non-slotted portion extendlng
aX| ally froﬁlﬂﬁ”ﬂl’ "ﬂﬂﬂm mdl ng port [ on and a flange extendi ng outwardly
om sai d non- 4l ottt e 43. The coupling
assenbl y according to claim 31 V\/nerel n sai d 10 rel ease sl eeve includes an
outwardly extending fl ange and an annul ar wal | extending therefrom
spaced radially outwardly of said split cylindrical wall portion,

sai d annul ar swface aodudn ranrasdai rgreovmrfos'nedaioesaid extesibze&hrfaner,e:aadve sai d
femal e nmenber_in contactin he coupl i ng

assenbly acc @MU 96’%1%?%9 %%F% r%%ﬁ‘ﬂe said be%PBﬁ%@”QP@EV@"ﬁ &ft her
includes a segliy I}gs{ hﬁ,ﬁgé,e{pn%&g ORI Enigerm sai d flange in sealing

engagenent with said

5 22. The coupling assembly according to claim 19 wherein said
first member has a radially extending collar in the vicinity of said release
sleeve outwardly extending flange, said collar having a radial extent at

least as great as the radial extent of said flange.

10 23. The coupling assembly according to claim 13 wherein said
ramp tapers at an angle in the range of 16° to 20° relative to said axis.

24. The coupling assembly according to claim 13 wherein said
cylindrical surface extends rearwardly from said ramp a distance of at
15 least 0.030 inch.
25, CANCELLED.

26. CANCELLED.

20 27. The coupling assembly according to claim 13 wherein said
shoulder tapers at an angle in the range of 35° to 55° relative to said
axis and said chamfer tapers at an angle in the range of 20° to 40°
relative to said axis.

25 28. The coupling assembly according to claim 13 wherein said
split locking ring is formed of spring tempered stainless steel.

238. The coupling assembly according to claim 13 wherein said
second member leading end includes an exposed face extending radially

_surface-and-sa
REDLACENENT SRR
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45 The coupl i ng assenbly according to claim 43 \/\herel n ENL&S%%Q&TJQ%

wal | is restlient-and-has..a.bead extending inwardly from said

interior sur femal e menber has an exterior surface and an
annul ar groo M m exteriorgpurface, said annul ar groove being
posi ti oned tO*re ad upon engagerrent of said mal e nenber

to said fenal

in the vicini
said collar

5

10

15

25

30

e nenber. _ ; 46. The coupling assenbly according
to claim43 wherein sald mal e menber has a radially extending collar

I d fl
e 3l 81 sy 58, B Yo b
extent of sai 6oiftidmmer 80Qrface, said flange including a radially inner gortlon spaced
PCT/ US 96/ 05615 5

47. The coupdxiagy{eynseidexnesediacg when saidifirst meneberiis epgaged to said f emal e
menber recei Visé@or?&‘gnérﬂﬁérwes an exposed face extending radially

30. The coupling assembly according to claim 29 wherein said
flange includes a radially outer portion defining an annulus in contact
with said exposed face.

31. A coupling assembly comprising

(a} a male member extending from a leading end to a
trailing end, a first cylindfical exterior surface extending from said leading
end, a second cylindrical exterior surface spaced from said first
cylindrical exterior surface and a rib between said first cylindrical exterior
surface and said second cylindrical exterior surface, said rib including (i}
a ramp extending axially away from said leading end and outwardly from
said first exterior cylindrical surface, (ii} a cylindrical exterior surface
portion parallel to said axis having a minimum axial distance of 0.010
inch and (iii} a shoulder tapering inwardly and axially away from said first
cylindrical exterior surface portion and a release sleeve encircling said
second cylindrical exterior surface, said release sleeve including a split
cylindrical wall portion having a leading end facing said shoulder and an
outwardly extending flange spaced from said leading end; and

(b) a female member including a receiving end with a
cavity sized to receive said male member, said cavity including a first
inwardly facing cylindrical surface adjacent said receiving end sized to
receive said rib, an inwardly facing annular groove including spaced apart
first and second surfaces extending outwardly from said first inwardly
facing cylindrical surface, said second groove surface being positioned

between said first groove surface and said receiving end, said ond
REPLACEMENT SHEET
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' i i d said rel I i n¢
outwardly beyond said cavity and said rel ease sleeve in wa}l&uﬂﬁr 9

ext endi ng -radi-all y—eutwardly--beyond said cavity, said fl uding a

L3} radi al |y | paced axially fromsaid exposed face when said
mal e marrberlj £ Btl au id femal e nber . 48. The
coupling as L i to claim wherein said fl ange incl udes

a radially outer portion defining an annulus in contact 10 wth said

exposed face. 49. A coupling assenbly conprising . ond
a a mal e menber extending.froma | eading end to a trailing end,
g 12i rst cyl i n@fCoYESU C&'PG(L 19 B ghamder ?{Rﬁ%w@ ipWRdytoavard salchgxisHn - end,

a second cyli ' W? § Q&: ﬂ@rfq f | | : :

cylindri caIy ei]gg?léﬁénsur g%gétgﬁgbg ri éﬁ@?ﬁggr?rngg ﬁtﬂfét(_{%}fjiaﬁ'rﬁeg& _
exterior thansthé anglarhbtesied saidol_ioulyller rai]d sald axts;aram as!scltiai:?nda_ sai d
rib includin i .ooar ext endi ng ,axi a wa rom sai eadi ng
end and out wgPé‘f%!d#Vrm‘"g surfgggzﬁ"’cf fq 5?‘9%3(? é?!‘ji)&‘ai‘ilf‘%/erm"?‘b&adm pade, (ii)
a cylindmy calaRx¥ipti teRbF CPRFdAEa! surfRiet iap@ paral lel to said axis having a
m ni mrum axi al di stance of 0.010 inch and (iii) a shoul der tapering

inwardly and axially avigy frasplitiodkingrring positionedyihisailt fernsleemembenr
surface porti.on; femal e nenber . i ncl uding a

n d,_ . No) a
recei vi ng endﬁWa{ﬁlry}afacmg annylapgrgoxe apg é’%}q frsmexemany in.said apAMler  sai d
cavity incl udyraave, $aitisplit locking ring having a first end and a second end aligned

for abutting relationship and having a gap, said split locking ring having
10 an interior diameter sized to receive said male member first cylindrical
exterior surface portion and to be engaged and expanded to a larger
radial size by said ramp upon movement of said male member further into
said cavity, said split locking ring retracting in diametrical size resiliently
to become trapped between said shoulder and said chamfer upon the
15 movement of said male member to a position in which said tapered

shoulder is axially aligned with said split locking ring.

32. The coupling assembly according to claim 31 wherein said
female member has an annular recess extending outwardly from said
- 20 second inwardly facing cylindrical surface and a resilient annular seal

received in said annular recess, a portion of said annular seal being

inwardly of said inwardly facing cylindrical surface and wherein said male

member first cylindrical exterior surface is sized to sealingly engage said

annular seal upon engagement of said male member to said female
25 member.

33. The coupling assembly according to claim 32 further

including a rigid annular ring positioned in said annular recess such that

it is located axially between said annular seal and said annular groove, a

30 portion of said rigid annular ring being inwardly of said inneg_s,ggtgce.
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'25 inwardly facing cylindrical surface adjacent said r s @[}Cfe&g%
to recei ve-sal d—+i+by-an-i nwardly faci ng annul ar groove I nel udi ng

spaced apart second surfaces extending outwardly fromsaid
first inwar dm"!l””ll "Iﬂﬂ gyl indricapgsurface, said second groove surface
bei ng positi orede said receiving end and said first groove

surface and including a 30 chanfer tapering toward said axis and said
recei ving end of an angle ' _ _ _
axi s ichis

PCT/ US 96/ 05615 rel.ative, t.o i d

| ess than the ang| 34et 1E8FO g"égsﬁ?&ﬁm&‘ according 1 glalqy g?aYV?%re"hﬁ?f a
second i nwar dram?a:epées StUsn aRgIeSinZhié raRgh AFC1 816 20% relative td'84if di@dTer
| eading end and first cylindrical exterior surface; and

(c) a split locking ring positioned in said female menber 5 I nwar dl y

f I d,.ann gr oove,

sai d SpiTt | ocking P ng TReFokBinbssBMeipaetaldtad 3 Sl dh Fnpreipaeid

for abutt§ ng egliriricat Surfacenekteads Teadvarily fecth baid iradnpl # hdtaBce igfdathavi ng
least 0.030 inch.

REPLACEMENT SHEET
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36. CANCELLED.

10 37. CANCELLED.

38. The coupling assembly according to claim 31 wherein said
shoulder tapers at an angle in the range of 35° to 55° relative to said
axis and said chamfer tapers at an angle in the range of 20° to 40°

15 relative to said axis.

39. The coupling assembly according to claim 31 wherein said
split locking ring is formed of spring tempered stainless steel.

- 20 40. The coupling assembly according to claim 31 wherein said
male member has an annular recess extending inwardly from said first
cylindrical exterior surface and a resilient annular seal received in said
annular recess, a portion of said annular seal being outwardly of said first
cylindrical exterior surface to sealingly engage said female member

25 second inwardly face surface upon engagement of said first member to
said second member.

41. The coupling assembly according to claim 40 further

including a rigid annular ring positioned in said annular recess such that
30 it is located axially between said annular seal and said rib, a portion of

AMENDED SHEET
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an interior dianeter sized to receive said male nmenber f]% 32.31&}6'&1996

exterior surface portion and to be engaged and expanded t rger 10

v adi al SI ﬂﬂﬁ' on novenent of said nale merrber_furth_er into

sai d cavi ﬂ‘pmmmﬁkl ng ring rdracting in dianetrical size
resilientl y 0 becone trapped between said shoul der and said chanfer
upon the novenment of said male nenber to a position in which said

t aper ed shoul der is axially aligned with said split |ocking ring. 15
50. A coupl i ngaigsgigbanndiar r;ﬁ@%ﬁ?'d’lﬁvxﬁé’i@ly‘*&ﬁ%ﬁfcﬁflrst cylinfdeichl eXtdHbr! N
conbi nati on: a split locking ring aV|ngaf|rt
end and a sec##fdace. end, said first and second ends being aligned to
permt abutting 20 engagenent, said ring being expandable to define a gap
bet ween sai d first and second ends; (b) a first
menber extendi ng a42ng The dBuBlifg %Bké’mbw a\eé&dmg to c%ﬂﬁk .’sPWié#th §4g" ward
position and having an exterior Surface, a rib ext endi ng outwardly

from sai @ exti@lease seevaincludes a nontslotted mrhgn 2xtending axially from saad ( i)
t
© oD SRR A o g R Bl SR oL

25[err] rel atporgiono said axis, (i) a cylindrical

surface parallel to said axis extending rearwardly fromsaid ranmp a
di stance of at |least 0.010 inch; 30 and

43. The coupling assembly according to claim 31 wherein said

10 release sleeve includes an outwardly extending flange and an annular
wall extending therefrom spaced radially outwardly of said split
cylindrical wall portion, said annular wall including an interior surface

sized to receive said female member in contacting engagement.

15 44. The coupling assembly according to claim 43 wherein said
release sleeve further includes a sealing fin extending inwardly from said
flange in sealing engagement with said male member.

45. The coupling assembly according to claim 43 wherein said
~ 20 annular wall is resilient and has a bead extending inwardly from said
interior surface and said female member has an exterior surface and an
annular groove formed in said exterior surface, said annular groove being
positioned to receive said bead upon engagement of said male member
to said female member.

25
46. The coupling assembly according to claim 43 wherein said
male member has a radially extending collar in the vicinity of said release
sleeve outwardly extending flange, said collar having a radial extent at
least as great as the radial extent of said flange.
30 N2 snT SHERT
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"PCT/ US.96/ 6615 27 (iii) a stEgAIUS?t?a;QQTnéggs

away from-sai-d-forward—end . and inwardly toward said axis, said
cylindric i ng said ranp and said shoulder and
(C) a se ‘“‘immm ﬂrﬂ‘ﬂﬂdl ng froma 2%®ceiving end to 5 a renote end

i ncl ud (i) an inwardly facing cylindrical wall
si zed to recelved said first nenber I ncluding said rib and extendi ng
axially froma position cl osely adjacent said receiving end toward

said renmote end, ad4d. The couplmg assembly accor(dim'ugOI t@mdmcli\iM d:clryerb&i:kéiﬂ

annul ar groovg extendi outwgrdly fromsaid inwardly facin

cylindri gal \/\éméeé’%‘?’&ggbch@"f'ﬁﬁﬁ gnqlﬁﬁgs an expoged faseraxtending fégiaﬁh‘sai d

annul ar groov, r e

v 1 o £ cButvagnefly B80Bhe'sefd BaYRY UM S4ld release SV FRIGHSH Hehde

first surf aceextehdmmgadlaib/ putwanlly beyead daind oava,asazlg eﬂmmandludmgg -
, sai

surface Q:PS' 4 dn a%j/ mnte\plep%r}tlg% Iscllzaced axnalvy I‘r%?r? sgld eigcleeJ (fagceel Wh%% seanld

male member is engaged to said female member.

48. The coupling assembly according to claim 47 wherein said
flange includes a radially outer portion defining an annulus in contact
10 with said exposed face.

49. A coupling assembly comprising

{a} a male member extending from a leading end to a
~trailing end, a first cylindrical exterior surface extending from said leading
15 end, a second cylindrical exterior surface spaced from said first
cylindrical exterior surface and a rib between said first cylindrical exterior
surface and said second cylindrical exterior surface, said rib including {i}
a ramp extending axially away from said leading end and outwardly from
said first exterior cylindrical surface, (ii} a cylindrical exterior surface
— 20 portion parallel to said axis having a minimum axial distance of 0.010
inch and (i) a shoulder tapering inwardly and axially away from said first

cylindrical exterior surface portion; and
(b) a female member including a receiving end with a
cavity sized to receive said male member, said cavity including a first
25 inwardly facing cylindrical surface adjacent said receiving end sized to
receive said rib, an inwardly facing annular groove including spaced apart
first and second surfaces extending outwardly from said first inwardly
facing cylindrical surface, said second groove surface being positioned
between said receiving end and said first groove surface and including a

30 chamfer tapering toward said axis and said receiving end of an angle
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v b s

S I v
15 second surface including a chanfer tapering mwardl?FNMﬁ&%aﬂEExﬂSG

—a direction

I n t d-said receiving end and bei ng di sposed at an
angl e \‘mmﬁﬁ \‘Egi d axis which is smaller than the angle bet ween
sai d “‘“m\ id axis; 26 said first menber and said
second nmentrer cbefng“si zed such that 20 upon insertion of said first
menber into said second nenber, said split locking ring travels up
said ranp to increase the size of said gap, over said rib cylindrical

surface and GeHthva‘icsaig éﬁgggﬁcﬁh? léészﬁa?tfth%aérfhlgga:étween sﬁghéglla%?gage

sai d shoul der becom ng trapp _ _
25 and said axis, & a sbend inwbidly facing s facestzediiow@ceivecsaid ns 13,

o P o84, B e bo? b e o

chanfer.
31, 49 or 50
define a gap T8
unexpanded.

96/ 05615
wher ei n Sai d irwasdlysfagingaanauigr groove @andrsized tor2mosenientéh said annholasai d

axis.

10

15

20

25

30

bet ween said sho

PCT/ US

(c)  a split locking nn%losltloned la_sald femalle membﬂ or 49

Ing to clalns

52. The coupling asse y accor

groove, said split locking ring having a first end and a second end aligned
for abutting relationship and having a gap, said split locking ring having
an interior diameter sized to receive said male member first cylindrical
exterior surface portion and to be engaged and expanded to a larger
radial size by said ramp upon movement of said male member further into
said cavity, said split locking ring retracting in diametrical size resiliently
to become trapped betwéen said shoulder and said chamfer upon the
movement of said male member to a position in which said tapered
shoulder is axially aligned with said split locking ring.

50. A coupling assembly for connecting two members
comprising in combination:

(a}  a split locking ring having a first end and a second
end, said first and second ends being aligned to permit abutting
engagement, said ring being expandable to define a gap between said
first and second ends;

{b)  afirstmember extending along an axis from a forward
end toward a rearward position and having an exterior surface, a rib
extending outwardly from said exterior surface, said rib including

| (i) a ramp tapering outwardly in a direction away

from said forward end and away from said axis at an angle in the range
of 10° to 25° relative to said axis,

(i) a cylindrical surface parallel to said axis

extending rearwardly from said ramp a distance of at least 0.010 inch;
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20

25
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{iii)  a shoulder tapering away from said forward end
and inwardly toward said axis, said cylindrical surface connecting said
ramp and said shoulder; and !

{c} asecond member extending from a receiving end to
a remote end including |
- {i) an inwardly facing cylindrical wall sized to received
said first member including said rib and extending axially from a position
closely adjacent said receiving end toward said remote end, and

(i} an inwardly facing annular groove extending
outwardly from said inwardly facing cylindrical wall, said spiit locking ring
being receivable in said annular groove, said annular groove having
surfaces extending outwardly from said inwardly facing cylihdrical wall
including a first surface defining one portion of said groove and a second

* surface positioned between said first surface and said receiving end, said

second surface including a chamfer tapering inwardly toward said axis in
a direction toward said receiving end and being disposed at an angle
relative to said axis which is smaller than the angle between said
shoulder and said axis;

“said first member and said second member being sized such that
upon insertion of said first member into said second member, said split
locking ring travels up said ramp to increase the size of said gap, over
said rib cylindrical surface and contracts to reduce the size of said gap
and to engage said shoulder becoming trapped between said shoulder
and said chamfer. |

51. The coupling assembly according to claims 13, 31, 49 or 50
wherein said split locking ring first and second ends define a gap not to
exceed 0.030 inch when said locking ring is unexpanded.

23 OCT W
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52. The coupling assembly according to claims 31 or 49 wherein
said ramp is at an angle of 10° to 25° relative to said axis.
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