04/094889 A 1 I 1K .0 RO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
4 November 2004 (04.11.2004)

(10) International Publication Number

WO 2004/094889 A1l

(51) International Patent Classification’: F16L 33/207
(21) International Application Number:
PCT/US2004/011716

(22) International Filing Date: 15 April 2004 (15.04.2004)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/463,892 17 April 2003 (17.04.2003) US

(71) Applicant (for all designated States except US):
PARKER-HANNIFIN CORPORATION [US/US];
6035 Parkland Boulevard, Cleveland, OH 44124-4141
(US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): FISHER, William,
C. [US/US]; 430 Portage Trail, Cuyahoga Falls, OH 44221
(US). CHAPMAN, Charles, L. [US/US]; 1357 North
Broad Creek Lane, Strafford, MO 65757 (US). GIROD,
Kenneth, P. [US/US]; 6067 Castlehill Drive, Highland
Heights, OH 44143 (US). HUEBNER, Kenneth, L.
[US/US]; 9672 Peck Road, Mantua, OH 44255 (US).
KRECZKO, Gregory [US/US]; 1705 Barlow Road,

Hudson, OH 44236 (US). LEVINE, Maxim [RU/DE];
Obere Langgasse 24, 35321 Laubach (DE). LININGER,
Thomas, B. [US/US]; 10252 Limeridge Road, Mantua,
OH 44255 (US). SHIRCLIFF, Joshua, D. [US/US]; 1826
Meadowlark Drive, Suffield, OH 44260 (US). WE, Sung,
T. [KR/KR]; Yoosan-Dong, Yangsan, Kyoungnam 215
(KR).

(74) Agents: POPHAL, Joseph, J. et al.; PARKER-HAN-
NIFIN CORPORATION, 6035 Parkland Boulevard,

Cleveland, OH 44124-4141 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-

pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,

[Continued on next page]

(54) Title: UNIVERSAL FITTING NIPPLE

(57) Abstract: A hose coupling (5) having a generally tubular nipple (10) for separate fixed attachment with one or more generally
cylindrical shells (35, 41a, 41b, 50, 75, 80, 85). The nipple (10) has a longitudinal axis, a first end (12), a second end (13), a shell
receiving portion (20) located between the first (12) and second (13) ends, and a longitudinal through bore (15). The shell receiving
& portion (20) fixedly receives an end portion of one or more generally cylindrical shells (35, 41a, 41b, 50, 75, 80, 85), and has a series
of circumferential grooves with a base portion (26, 28, 32), a first substantially vertically oriented sidewall (31, 29, 25) adjacent the
O base portion (26, 28, 32), and a second substantially vertically oriented sidewall (29, 27, 27), positioned adjacent the base portion
(26, 28, 32) on the side opposite of the first sidewall (31, 29, 25) and has a maximum radial extent less than the first sidewall (31,

29, 25).



WO 2004/094889 A1 1IN} N0VYH) T 00000 0000 A

GB, GR,HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, — before the expiration of the time limit for amending the
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, claims and to be republished in the event of receipt of
ML, MR, NE, SN, TD, TG). amendments

For two-letter codes and other abbreviations, refer to the "Guid-
Published: ance Notes on Codes and Abbreviations" appearing at the begin-
—  with international search report ning of each regular issue of the PCT Gazette.



WO 2004/094889 PCT/US2004/011716

1
UNIVERSAL FITTING NIPPLE

This invention relates to a coupling for connection with a pressurized hose, and
more particularly to the coupling nipple component and its universal design that enables
it to connect with multiple styles of coupling shells.

Fittings are used as connectors in order to link fluid conductors with each other.
Fittings generally include a tubular element, or nipple having two ends. The first nipple
end has an outer surface designed to connect with a further connector. This connector
can be a stand-alone connector or can be part of a port, s&ch as a manifold. The second
nipple end has an outer surface which fixedly retains a tubular shell that circumferentially
surrounds this end.

The second end of the nipple has an end portion that is adapted to be inserted into
a conduit. The surrounding shell, which is attached to the second end of the nipple,
surrounds the conduit. The conduit, or course, is the fluid conductor that is used to
transfer fluid from one location to another. Typically, this conduit is flexible so that the
fluid can be transferred in multiple directions or angulations without the awkward
bending of a rigid pipe. The construction of the conduit is dependent on the application.
For example, a conduit used for a high-pressure application will be thicker than that for a
low-pressure application. As another example, a conduit used for water application will
have different material that one used for fuel. In order to attach the conduit to the fitting,
the shell is inwardly deformed so that the intermediate conduit portion is compressed
between the shell and the nipple.

Shells can be fixedly attached to the nipple by several methods. As is well known
in the art, the inner axial end of the shell can be inwardly deformed, or crimped, onto the
nipple so that it is compressively attached. An example of such an attachment is shown
in Patent Specification US-A-5,031,301 to Oetiker. Other methods include radially
compressing an inwardly directed shoulder of the shell into an annular groove in the
nipple. An example of such an attachment is shown in Patent Specification US-A-
4,498,691 to Cooke. Another method of affixing the shell to the nipple includes axially

compressing an inwardly directed shoulder of the shell between two radially outwardly
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extending protuberant surfaces, such as annularly formed beads. An example of such an
attachment is shown in Patent Specification US-A-3,924,883 to Frank. The attachment
methods differ depending on the style of the mating conduit. For each of these
attachment methods, the nipple outer profile is specifically designed for receiving one
style of shell. That is, the nipple and shell are designed to only mate with each other. Ifa
fabricator of a connector is intending to assemble the connector with multiple conduit
styles, then the fabricator has to stock all styles of both the nipple and the shell. Due to
the multitude of conduit styles, the manufacturer of the connector has to produce all
styles of both the nipple and the shell. It is a disadvantage for a fabricator to have to
stock a variety of nipple and shell styles. The fabricator would prefer to stock only one
style nipple that is compatible with the various shell styles. It is also disadvantageous for
the manufacturer to produce a variety of nipple and shell styles. The manufacturer would
prefer to make only one style nipple that is compatible with all shell styles.

As previously mentioned, the conduit design is dependent on a variety of factors,
one of which is the pressure of the application. A conduit intended for a high-pressure
application will be thicker than that for a low;pressure application. The inner diameter of
both conduits is the same but the outer diameter will change. Since the inner diameter
remains the same, the fitting nipple also is the same for both applications. Since the outer
diameter changes, the size of the shell has to change. This presents a disadvantage as to
the number of parts required for a line of conduit sizes since these conduits require the
same size njpple but different sized shells.

The present invention provides improvements in hose couplings, used as
connectors with pressurized conduit, that overcome one or more of the aforesaid
obstacles met with prior art couplings.

According to one feature of the present invention, a nipple, which is a component
of the hose coupling, has an outer surface with at least two spaced circumferential
grooves for fixedly receiving a generally cylindrical shell, which is another component of
the hose coupling, wherein at least one of the circumferential grooves is in abutting
contact with one of the inside surfaces of the shell, the end surface of the shell and the

outside surface of the shell.
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According to another feature of the noted coupling, the noted nipple has a
plurality of spaced circumferential grooves for fixedly receiving an end portion of the
shell, wherein at least one of the grooves has a diameter less than the adjacent grooves
and the end portion is fixedly received in at least one of the grooves.

According to yet another feature of the noted coupling, the nipple has a plurality
of spaced circumferential grooves for fixedly receiving a generally cylindrical shell,
which can be of varying diameters, in one of the grooves which have successive
increasing diameters relative to the shell.

Another feature has the noted coupling having a generally tubular nipple with a
permanently attached cylindrical shell that generally surrounds and affixes to the conduit.
The nipple has a longitudinal axis, a first and second end, a series of circumferential
grooves located between the first and second ends, a longitudinal through bore and an
insert portion adjacent the plurality of grooves for insertion into the conduit. Each of the
series of circumferential grooves can fixedly receive at least one of an inside surface, an
end surface and an outside surface of the generally cylindrical shell. Each of the series of
grooves has a generally flat base portion parallel to the longitudinal axis, a first
substantially vertically oriented sidewall adjacent the generally flat base portion and a
second substantially vertically oriented sidewall positioned adjacent the generally flat
base portion on the side opposite the first sidewall and having a maximum radial extent
less than the first sidewall. Yet another feature has the generally cylindrical shell having
a first end with an inwardly directed portion having an annular surface in an abutting
relationship with one of the at least two circumferential grooves for the permanent
attachment. Still another feature has the inwardly directed portion located at the
longitudinal inner end of the shell. Another feature has the inwardly directed portion
located on the inside surface of the shell. Another feature has the shell having a first end
and a second end, wherein the first end has a turned-in-portion generally directed towards
the second end. Still yet another feature has the outer surface of the noted turned-in
portion in affixed abutment with the first sidewall. A further feature has the inside
surface of the noted shell fixedly abutting the first and the second sidewalls.
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A further feature of the present invention has a generally tubular nipple having a
longitudinal axis, a first end, a second end, an outer surface with a plurality of
circumferential grooves located between the first and the second ends for fixedly
receiving a generally cylindrical shell, and a bore extending from the first end to the
second end. The noted plurality of circumferential grooves are dimensioned for fixedly
receiving at least one of an inside surface, an end surface and an outside surface of the
generally cylindrical shell. The plurality of grooves are comprised of a first groove, a
second groove and a third groove. The first groove has a generally flat base portion
parallel with the longitudinal axis, a first generally vertically oriented sidewall and a
second generally vertically oriented sidewall having a maximum radial extent less than
the first sidewall. The second groove is adjacent the first groove and has a generally flat
base portion parallel with the longitudinal axis, a diameter less than the first groove base
portion, a first generally vertically oriented sidewall having a maximum radial extent
substantially equal to the first groove second sidewall, and a second generally vertically
oriented sidewall having a maximum radial extent less than the second groove first
sidewall. The third groove is adjacent the second groove, has a generally flat base
portion parallel with the longitudinal axis, a diameter less than the second groove base
portion, a first generally vertically oriented sidewall having a maximum radial extent
substantially equal to the second groove second sidewall and a second generally
vertically oriented sidewall having a maximum radial extent greater than the third groove
first sidewall. A further feature of the noted nipple has the first groove second sidewall
and the second groove second sidewall with a contoured top portion. Still another feature
of the noted nipple has the first groove second sidewall and the second groove second
sidewall with an angled top portion. Still yet a further feature has the noted nipple having
an insert portion, located between the third groove and the second end, with a plurality of
spaced, circumferentially extending, frusto-conically shaped protrusions on the outer
surface thereof. Another aspect of the noted nipple insert portion has one of the plurality
of spaced protrusions positioned approximately equidistant between the third groove and
the second end and having a maximum radial extent greater than that of each of the others

of the plurality of protrusions. Still another aspect of the noted nipple has a series of
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surface disruptions along the circumference of each of the plurality of grooves. Yet
another aspect of the noted nipple has the outer surface of the third groove second wall
being threaded for attachment with the generally cylindrical shell.

Further features and advantages of the present invention will become apparent to
those skilled in the art upon review of the following specification in conjunction with the
accompanying drawings.

The invention is diagrammatically illustrated by way of example in the
accompanying drawings in which:

Fig. 1 is an elevational view of one embodiment of a fitting nipple, partially in
section, in accordance with the present invention;

Fig. 2 is an elevational view, partially in section, of a further embodiment of the
fitting nipple according to the present invention;

Fig. 3 is an elevational view, partially in section, of a fitting comprised of the
present invention nipple with an attached nut and one form of an attached socket;

Fig. 4 is an elevational view, partially in section, of a fitting comprised of the
present invention nipple with the attached nut and another form of an attached socket;

Fig. 4a is a magnified view of the section circled in Fig. 4 detailing the nipple-
shell interface;

Fig. 5 is an elevational view, partially in section, of a fitting including another
embodiment of the fitting nipple with an attached nut and another form of an attached
socket;

Fig. 5a is a magnified view of the circled portion in Fig. 5 detailing the nipple-
socket interface;

Fig. 6 is an elevational view of another embodiment of the fitting nipple, partially
in section, in accordance with the present invention;

Fig. 7 is an enlarged view of the socket receiving area on the nipple shown in Fig.
6;

Fig. 8 is an enlarged view of the socket receiving area on the nipple shown in Fig.
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Fig. 9 is an elevational view of the fitting, partially in section, in accordance with
the present invention prior to the attachment of the socket onto the nipple;

Fig. 9a is an elevational view of the fitting, partially in section, shown in Fig. 9
with the shell attached to the nipple;

Fig. 10 is an elevational view of a fitting, partially in section, in accordance with
one embodiment of the present invention with the shell attached to one of the shell
receiving steps of the nipple;

Fig. 10a is an elevational view of the fitting, partially in section, shown in Fig. 10
with the shell attached to another one of the shell receiving steps of the nipple;

Fig. 11 is an elevational view of a fitting, partially in section, in accordance with a
further embodiment of the present invention prior to the attachment of the socket onto the
nipple;

Fig. 11ais an elevational view of the fitting, partially in section, shown in Fig. 11
with the shell attached to the nipple;

Fig. 12 is an elevational view of the fitting, partially in section, in accordance
with another embodiment of the present invention prior to the attachment of the socket
onto the nipple;

Fig. 12a is an elevational view of the fitting, partially in section, shown in Fig. 12
with the shell attached to the nipple;

Fig. 13 is a close-up breakout view of the barbs on the nipple shown in Fig. 1;

Fig. 14 is an enlarged breakout view of a barb arrangement for another
embodiment of the nipple according to the present invention;

Fig. 15 is an enlarged breakout view of a nipple’s outer surface for a further
embodiment of the present invention;

Fig. 16 is an elevational view of a fitting, partially in section, in accordance with
another embodiment of the present invention prior to the attachment of the socket onto
the nipple;

Fig. 16a is an enlarged view of the socket receiving area of the nipple shown in
Fig. 16;
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Fig. 17 is an elevational view of the fitting, partially in section, shown in Fig. 16
with the shell attached to the nipple;

Fig. 17a is an enlarged view of the nipple-socket interface of the fitting shown in
Fig. 17;

Fig. 18 is an elevational view of a fitting, partially in section, in accordance with
yet another embodiment of the present invention;

Fig. 19 is an elevational view of a fitting, partially in section, in accordance with a
further embodiment of the present invention;

Fig. 20 is an elevational view, partially in section, of a further embodiment of the
fitting nipple according to the present invention;

Fig. 21 is an enlarged view of a further embodiment of the socket receiving area
on the nipple; and

Fig. 22 is an enlarged view of a further embodiment of the socket receiving area
on the nipple.

Referring initially to Fig. 4, the present invention takes the form of a metallic hose
connector 5 that is used for permanent attachment to a conduit or flexible hose
construction (not shown). Connector 5 consists of a round or cylindrical nipple or insert
10, an attached cylindrical or cup-shaped shell or socket 50 and an attached nut 60. An
annular circumferential space 23, existing between nipple 10 and socket 50, is
dimensioned for receiving the flexible hose. Nut 60 can be coupled with other
connectors or assembled onto a port body or receiver (none shown).

Nipple 10 has an insertion end 14 with an outer surface profile consisting of a
unique pattern of grooves, ridges and tapered steps or barbs 63, as well as a single raised,
tapered barb 65, with corners and edges designed to seal against the hose inner diameter
tube material and retain the hose from movement under hydraulic or pneumatic pressure
or mechanical loading. Socket, or shell, 50 can have a plurality or series of spaced,
internally directed projections or teeth 52 separated by internally machined or formed
concentric or helical pitched grooves 53. Of course, a socket without teeth 52 could be
used. In order to assemble the hose onto connector 5, the hose is placed into annular

space 23 and socket 50 is inwardly compressed or deformed, such as by mechanical
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crimping or swaging. This compresses the hose materials between socket 50 and nipple
10. This compression of the hose materials not only seals the hose to connector 5 but
also retains the hose within connector 5 while the hose-connector combination is under
internal pressure and mechanical loading during use. The basic design concepts for
permanently attached metallic hose connectors is well known in the art and is shown, for
example, in prior art Patent Specification US-A-3,413,020 to Johns.

Referring now to Fig. 1, nipple 10 includes a unique surface whose geometry can
accommodate, seal and perform satisfactorily with a variety of flexible hose
constructions. This variety includes but is not limited to metallic wire and filament yarn
reinforced hose constructions containing thermoset rubbers, thermoplastics, thermoplastic
elastomers and hybrid combinations employing all of these types of materials. Generally
tubular nipple 10 also includes a body 11 having opposed end surfaces 12, 13 and a
through bore 15. Referring to Figs. 1 and 13, insertion end 14 features a single raised
tapered surface or barb 65, having a greater outside diameter than barbs 63, which allows
insertion end 14 to accommodate the wide variations found in hose bore diameter
dimensions. Hoses made to different industry standard bore dimensions can all be
accommodated by a single universal nipple 10 without causing excessive interference
with some hose bores and likewise creating excessive looseness with larger bore
dimensioned hoses.

Referring now to Figs. 1, 4,7, and 8, another novel feature of nipple 10 is the
unique geometry of its shell attachment area 20. The annular profile of area 20 is
universal since it is designed to accept, connect with and function with a wide variety of
metallic compression shells, which have significantly wide variations in material
composition, geometry, strength and intended performance. The ability of nipple 10 to
accept and accommodate numerous compression shells permits nipple 10 to be
essentially universal and capable of being used with many material constructions and
pressure ranges of flexible reinforced hose. Asis well known in the art, the design of the
hose construction reflects its intended working pressure, temperature and fluid media.
This commonality of nipple component 10 by hose size offers reduced cost and reduced

inventory compared with other prior art coupling designs. Single insert nipple 10,
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matched with multiple specialized compression shells 50, is more versatile and cost
effective compared with prior art shell collar insert designs.

Nipple 10 shell attachment area 20 consists of a multifaceted, concentrically
diametered outer profile where two or more diameters have specific steps, ledges, or
lands 26, 28, and 32. As illustrated, Figs. 7 and 8 detail almost identical profiles except
that the profile of Fig. 8 has an extra step 32 which enables this nipple to accommodate a
wider range of shell diameters. Lands 26, 28 and 32 help to locate and position
compression shell 50 on nipple 10 prior to permanent attachment thereon. The locking
mechanism and the resulting sirength of retention for each shell 50 is based on the
material properties, thickness and geometric features incorporated into each shell design.
A plurality of raised and radius edges or ridges 25, 27, and 29 are positioned adjacent
transitioning steps, ledges, or lands 26, 28 and 32, respectively. These ridges have a
predetermined geometry allowing shell 50 to properly locate into its step/land and
preventing the crimped compression shell 50 from moving axially.

Shell attachment area 20 can be produced on fitting nipple 10 using typical metal .
forming processes such as turning, forming, and rolling techniques. Attachment area 20
can also be produced by attaching previously formed components to a round nipple
profile by threading, brazing, press fitting, welding or by internal expansion, such as via
swaging, of the nipple tube inside bore into the bore of a separate component containing
the stepped profile.

Referring to Fig. 2, nipple 10 can have an added feature that aids in the retention
of shell 50. The surface of each shell receiving step 26, 28, 32 (Fig. 8) can contain one or
more circumferential surface disruptions or knurls 17 (only one shown) which aid in the
retention of and in the resistance to torque, or twisting, loosening of the attached
compression shell 50. Such circumferential disruptions can be formed by well-known
machining processes such as knurling, broaching, spline cutting and key slotting. Knurls
17 can also be formed by other processes such as welding, adhesive bonding, shot
peening and metal etching. In order to hermetically seal fitting nipple 10 to shell 50, for

the prevention of minute fluid escape or ingression, sealing materials such as gaskets,
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adhesives, and sealing methods such as brazing, soldering and welding can also be
employed in this area.

Various attachment methods for the compression shells can be used in
combination with universal nipple 10. These combinations are illustrated in Figs. 3-5, 9-
12 and 16-19. Referring initially to Figs. 16, 16a, 17 and 17a, nipple 10 can
accommodate an essentially straight shell 35 by receiving the end of straight shell 35
within receiving step 26. Fig. 16a details the shell receiving or attachment area 20 of
nipple 10 prior to the inward compression of shell 35. Fig. 17a details the shell-nipple
interface after shell 35 has been inwardly compressed. Shell 35 has an inwardly directed
end portion 36 with an end surface or lip 37 that occupies step 26 when shell 35 is
inwardly crimped as shown in Fig. 17a. Shell 35 is prevented from moving axially by
spaced shell receiving ridges 25 and 27. When operatively compressed between shell 35
and nipple 10, the hose can transfer axial stresses upon shell 35 (e.g., when the hose is
axially pulled). The snug compressive placement of shell lip 37 between ridges 25 and
27 prevents any axial movement of shell 35.

Tt should be noted that if connector 5 were to interface with a hose of a greater
outer diameter, shell 35 would be dimensioned with a complementary greater inner
diameter. In this case, inwardly directed lip 37 would be received in receiving step 28
which has a greater diameter than step 26. Shell lip 37 would be axially restricted by
ridge 27 and a formed hex or landing 31 on nipple 10. If an even larger inner diameter
shell were needed, the nipple profile illustrated in Fig. 8 could be used wherein inwardly
directed lip 37 would be received in receiving step 32. This will enable connector 5 to be
mated with a thicker hose, i.e., one having a large outer diameter.

Another style of shell, i.e., a bottlenosed or tapered shell 41a-b, that can be
assembled onto universal nipple 10 is shown in Figs. 18 and 19. Bottlenosed shell
profiles 41a-b permit both large diameter and small diameter shells to be easily attached
to one universal nipple 10. Shells 41a-b can be small or very large in diameter with
respect to the diameter of nipple 10 and its associated shell locking step, such as 26, 28
and 32. As can be seen in Figs. 18 and 19, shell 41a and 41b are not attached to nipple 10
in the same fashion as previously described. Unlike straight shell 35, that has the outer
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surface of inwardly directed lip 37 abutting shell receiving step 26 (shown in Fig. 17a),
the inner surface of shell 41 abuts shell attachment area 20. Specifically, a bottlenosed or
necked-down inner end portion 42 is inwardly compressed so that it deformably contacts
receiving ridge 25, ridge 27 and shell receiving step 28. As a result, ridges 25 and 27
impinge and enter into the inner surface of bottlenosed portion 42 so that shell 41 is
physically affixed to nipple 10 and cannot move axially. This mutual physical
deformation attachment is different than that shown in Fig. 17a where lip end 37 of shell
35 is axially arrested between ridges 25 and 27 as well as being located within receiving
step 26. Ridge 27 also prevents the axial misalignment of shell 41 during the fabrication
of connector 5, specifically at the addition of a hose. During assembly, the hose is
inserted into annular space 23 prior to the inward compression of shell 41. The hose may
tightly fit within space 23 and may require the use of substantial axial force in order to be
fully inserted. It is imperative that shell 41 not move axially with the hose as the hose
travels into space 23 (or towards ridge 27). The abutment of the inside surface of
bottlenosed portion 42 of shell 41 with ridge 27 prevents shell 41 from moving axially.

The connectors shown in Figs. 18 and 19 both employ the same configuration of
universal nipple 10, but are intended for two differing outer diameter hoses. As can be
seen, the inner diameter of shell 41b in Fig. 19 is greater than the inner diameter of shell
41a in Fig. 18. This type of design ensures that only one component, i.e., shell 41, of
connector 5 need be switched for the proper attachment of hoses having varying outer
diameters.

Referring back to Figs. 3-5a, universal nipple 10 can accommodate any desired
stamped, forged, pressed, roll formed or traditionally machined shells. Using one or
more of locking steps 26, 28, 32 (as best shown in Fig. 8), even shells having a greater
than usual end, or collar, wall thickness, as in Fig. 5, can be successfully attached and
retained. As previously discussed, the retention strength of the shell is based on the
combination of its material properties, thickness and geometric features. Thick wall
shells offer added pressure resistance and mechanical strength. Compression shells
containing an edge or lip (e.g., lip 51, shown in Figs. 5 and 5a) which locates and locks

into the smallest diameter step in the shell retention area offer greater resistance to axial
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forces under pressure and therefore permit the shell and nipple length to be shorter (as
shown in Fig. 4) than is otherwise po'ssible with tube style shells (as shown in Fig. 19). A
reduced nipple length will decrease its material cost so it is desired to minimize the fitting
length while ensuring that the hose is adequately retained and sealed.

Referring to Figs. 6-8, shell attachment areas 20 can be provided in nipples made
from annealed tubing so that no hex profile is required on the nipple surface and therefore
a shorter, more compact and lower cost nipple part can be produced. A hex is beneficial
for certain style fittings, e.g., angled fittings, so that the installer can affix a wrench to the
hex while connecting nut 60, e.g. to a mating port. A compatison of Figs. 5 and 6 shows
the elimination of hex 31 in Fig. 6. It should be noted that shell attachment area 20
shown in Fig. 6 defines a location for crimped shells on a cylindrical nipple without a
hex, but the design can also include two or more precrimp grooves or steps 26, 28, 32 (as
shown in Fig. 8 with hex 31) to accommodate multiple shell diameters and shell wall
thicknesses.

Ridge 27 locates shell 50 with respect to individual steps 26 and 28. Ridge 27
also provides longitudinal strength to support shells crimped down across both steps 26
and 28, as would be the case when a very thick walled shell, e.g., shell 41a and 41b (Figs.
18, 19) is attached to nipple 10. Shell receiving ridges 29 and 27 can have a flat annular
surface as depicted in Fig 7. It should be noted that shell attachment area 20 could
employ sharp, pointed ridges 27a and 29a, as shown in Fig. 21, if more impingement of
the inner surface of the shell is needed. Further, rounded ridges 27b and 29b, as
exhibited in Fig. 22, could also be used. Referring to Fig. 8, a three-step shell attachment
area 20 for locating shells into steps 32, 28, or 26 is shown. This profile also has hex
configuration 31. ' The multiple three step, e.g., shell attachment area 20 (Fig. 8) can
Jocate shells individually at steps 32, 28, or 26, but can also locate thicker walled shells
across a pair of steps, e.g. 32-28 (see Figs. 9 and 9a), 28-26 or across all three lands 32-
28-26 if necessary to improve the shell to nipple retention area for very high-pressure
hose applications. Since the shell is attached at more than one land, it will have a greater

resistance to axial separation from nipple 10.
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As shown in Figs. 10 and 10a, the three;step shell attachment area 20 can
accommodate a variety of shell widths or diameters that are needed for the varying
thickness of hoses. For example, hoses having a half-inch inner diameter will have
varying thicknesses depending on their intended working pressure. A hose for a low-
pressure application needs only a thin wall thickness. A hose with a thin wall thickness
will have a smaller outer diameter than one with a thicker wall. To accommodate the thin
hose, the shell inner diameter will be approximately the same as the hose outer diameter.
Therefore, the shell is attached to nipple 10 on shell receiving step 26 (not shown). If the
hose is intended for a medium pressure use, the hose will have a medium wall thickness.
In that case, the shell is attached to nipple 10 on shell receiving step 28, as is shown in
Fig. 10. For high-pressure applications, the hose needs a thick wall. To accommodate a
thick wall hose, the shell needs to have a greater radial displacement from nipple 10 than
in the low-pressure and medium-pressure examples. Therefore, the shell is attached to
nipple 10 on shell receiving step 32, as is shown in Fig. 10a. It should be noted again that
for these varying pressures (and shells), nipple 10 remains the same, hence the
designation “universal” nipple. For each sized hose, the end surface of the hose will abut
an inside surface 33 (best shown in Fig. 7) of ridge 25. Stated another way, the conduit
will enter space 23, between nipple 10 and shell 55, and stop at radial line 98. Ridge
surface 33 is located on the side opposite step 26, of ridge 25.

Referring to Figs. 11 and 11a, a further shell embodiment 80 is shown. Shell 80
has a radially turned-in end portion 81 which can be received within shell attachment area
20 (best shown in Fig. 8) in a different fashion from those described above. Shell 80 is
affixed to universal nipple 10 at its turned-in end portion 81 without having to pre-crimp
(or inwardly deform) the shell onto nipple 10. Contrasted with Fig. 3, in which a shell 75
is affixed onto nipple 10 at a pre-crimp location 76 prior to its attachment to a hose (not
shown), shell 80 is placed around insertion end 14 of nipple 10 and is bumped into its
permanent retained position shown in Fig. 11a by being interference-fitted over larger
diameter shell receiving ridge 25. Turned-in end portion 81 is thus received in step 26
and is longitudinally retained in position between ridges 25 and 27. Ridge 27 impinges

the outer surface of shell 80 (at turned-in end portion 81) while the distal end of shell 80
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abuts ridge 27. The impingement of ridge 27 into shell 80 prevents the shell from

rotating. If a shell with a larger inside diameter is needed, turned-in end portion 81
would be bumped into, and received by, step 28 while being longitudinally retained in
position by ridges 27 and 29 (best seen in Fig. 8). If shell 80 has an even larger inside
diameter, turned-in end portion 81 would be bumped into, and received by, step 32 while
being longitudinally retained by ridge 29 and hex 31. It should be noted that the
geometry of shell attachment area 20 is the same as that shown for receiving other style
shells (for example in Figs. 9 and 10) while shell 80 has a completely different profile
and is affixed to nipple 10 in a non-crimped fashion.

Figs. 12 and 12a show another shell style 85 having a rolled over and radially
inwardly-directed precrimp portion 86. The end of shell 85 is rolled over in order to fill
step 26 between ridges 25 and 27 when shell 85 is pre-crimped onto nipple 10. Similar to
that described above, shell 85 is crimped, or inwardly deformed, onto nipple 10 prior to
connector’s 5 attachment to the hose. As previously discussed, if a larger diameter is
needed, shell 85 could be affixed to, and received by, steps 28 or 32. This style of shell
85, and method of attachment, ensures that a minimal amount of bottlenecking occurs
during hose attachment process. If shell 85 is not located securely in steps 26, 28, or 32,
portion 86 will move radially outward from the step when shell 85 is crimped, or moved
inwardly, onto the hose.

Referring now to Fig. 13, it shows one of many possible nipple outer surface
profiles for insertion end 14. The longitudinal extents of each barb are equal. As
described above, insertion end 14 has one barb 65 with a larger radial extent than barbs
63. Raised, or extended-diameter barb 65 allows assembly compatibility between hoses
with slightly different bore sizes. Hoses with smaller bore diameters (thermoplastic and
hybrid constructions) will have limited but manageable interference with barb 65 while
Jarger bore sized rubber hoses have clearance over most of the nipple, but have at least
limited interference with barb 65 for the purpose of keeping the fitting from falling off
the hose during assembly and prior to the inward compression of the shell. Raised barb
65 allows the overall longitudinal length of nipple 10 to be decreased. With a thicker
nipple 10, a thick shell (such as that shown in Fig. 9) can be used without negatively
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decreasing the size of nipple through bore 15. Without raised barb 65, nipple 10 would

collapse when a hose is compressed between the thick shell and nipple 10. Since shell
attachment area 20 is capable of longitudinally affixing a thick nipple (as shown in Fig.
9a), and nipple 10 will not collapse, a long nipple is not required. Without raised barb
65, nipple 10 would have an increased length together with increased material and
manufacturing costs.

Although single raised barb 65 can be located at any of the barb locations along
the nipple profile, it is preferred to have raised barb 65 furthest away from the hose end
of nipple 10 to minimize fitting insertion force during fitting assembly onto the hose. It
is also preferred to have raised barb 65 positioned near the mid-length of nipple 10 (see
Fig. 1) to resist the collapse of nipple 10 by the compression of the hose and shell against
nipple 10 when connector 5 is crimped onto the hose. It is well known in the art that
nipple 10 will tend to collapse or neck-down into an “hourglass” type profile at a location
approximately mid-length along nipple 10. By positioning raised barb 65 at the mid-
length point on nipple 10, it provides a greater resistance to the collapse of nipple 10 due
to its greater wall thickness.

Referring to Fig. 14, a further version of nipple outer surface 14 is shown where 4
barbs are used. In this embodiment raised barb 65 is positioned between two adjacent
barbs 63. This embodiment is a compromise between having as few barbs as possible on
nipple 10 to provide adequate hose retention but also to minimize the overall connector
length. As in the three-barb profile, the longitudinal extent of each barb 63, 65 is
preferably equal.

Fig. 15 provides an illustration of a further embodiment nipple outer surface
profile 14a. In addition to barbs 63, 65, nipple outer surface profile 14a also uses
combinations, repetitive patterns of or random groupings of formed grooves 71 and
raised ridges or beads 72. When used in different combinations, grooves 71 provide
improved sealing and retention of thermoplastic tubes found in thermoplastic and hybrid
hose constructions, while beads 72 offer improved sealing against very soft thermoplastic

and thermoset rubber tube compounds. The spacing and geometry of these features can
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vary with the intended hose construction, but most commonly include barbs 63, 65 with
an equal longitudinal extent.

Another embodiment of nipple outer surface that can be used in this invention is
shown, and hereby incorporated by reference, in Patent Specification US-A-5,382,059 to
Wilson, also owned by the assignee of the present invention. In this design, the nipple
outer surface has circumferential scallops designed to accommodate both rubber,
thermoplastic and hybrid hose constructions.

Nipple 10 can connect with both one piece and two-piece shell designs. The one
piece fitting shell can be locked onto nipple 10 by “precrimping” the compression shell
onto at least one of the shell receiving steps of nipple 10. Referring to Figs. 16 and 17, in
the alternative, nipple 10 can be matched up with machined shell 35 and located onto a
hose (not shown) for a single crimp operation assembly. This single crimp assembly
compresses shell 35 with the hose while simultaneously locating shell inwardly directed
portion 36 onto nipple receiving step 26.

Another embodiment of nipple 10 is shown in Fig. 20. This embodiment has a
threaded shell receiving ridge 25a for attachment with a shell (not shown). As is well
known in the art, certain connector combinations (shell and nipple) are threadedly
connected with each other. The shell, with internal threads, is screwed onto receiving
ridge 25a of nipple 10 in order to correctly position the shell relative to nipple 10. The
hose is inserted between nipple 10 and the shell and the shell in inwardly crimped for
better attachment of the shell onto nipple 10 and for permanent attachment with the hose.
This style of nipple 10 is particularly useful for shells comprised of a brittle material that

can crack when precrimped onto nipple 10.



L0
11
12
13

WO 2004/094889 PCT/US2004/011716

17

CLAIMS

What is claimed is:

1. A hose coupling (5) having a generally tubular nipple (10) for separate fixed
attachment with one or more generally cylindrical shells (35, 41a, 41b, 50, 75, 80, 85),
said nipple (10) having a longitudinal axis, first (12) and second (13) ends, a shell
receiving portion (20) located between said first and said second ends (12, 13), and a

Jongitudinal through bore (15);

characterized in that said shell receiving portion (20) fixedly receives an end
portion of said one or more generally cylindrical shells (35, 41a, 41b, 50, 75, 80, 85), and
said shell receiving portion (20) has a series of circumferential grooves having a base
portion (26, 28, 32) parallel to said longitudinal axis, a first substantially vertically
oriented sidewall (31, 29, 25) adjacent said base portion (26, 28, 32), and a second
substantially vertically oriented sidewall (29, 27, 27), positioned adjacent said base
portion (26, 28, 32) on the side opposite of said first sidewall (31, 29, 25) and has a

maximum radial extent less than said first sidewall (31, 29, 25).

2. The hose coupling (5) as in claim 1 wherein said nipple (10) further has an insert

portion (14) adjacent said shell receiving portion (20) for insertion into a conduit.

3. The hose coupling (5) as in claim 1 wherein said shell end portion includes an

inside surface, an end surface and an outside surface.

4. The hose coupling (5) as in claim 1 wherein said base portion (26, 28, 32) is

generally flat and parallel to said longitudinal axis.

5. The hose coupling (5) as in claim 1 wherein said one or more generally

cylindrical shells (35, 50) has a first end with an inwardly directed portion (36, 51)
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having an annular surface in an abutting relationship with one of said series of

circumferential grooves for said fixed attachment.

6. The hose coupling (5) as in claim 1 wherein said one or more generally
cylindrical shells (35, 50) has a first end with an inwardly directed portion (36, 51)
having an annular surface in an abutting relationship with one of said base portions (26,

28, 32) for said fixed attachment.

7. The hose coupling (5) as in claim 5 wherein said inwardly directed portion (36,

51) is located at the longitudinal inner end of said generally cylindrical shell (35, 50).

8. The hose coupling (5) as in claim 5 wherein said inwardly directed portion (36,

51) is located on the inside surface of said generally cylindrical shell (35, 50).

9. The hose coupling (5) as in claim 1 wherein said generally cylindrical shell (80)
has a first end and a second end, said first end having a turned-in portion (81) generally

directed towards said second end.

10.  The hose coupling (5) as in claim 9 wherein the outer surface of said turned-in

portion (81) is in affixed abutment with one of said first sidewalls (25, 27, 29).

11.  The hose coupling (5) as in claim 3 wherein the inside surface of said generally
cylindrical shell (41a, 41b, 45) affixedly abuts at least one of said first and said second
sidewalls (25, 27, 29).

12.  The hose coupling (5) as in claim 4 wherein said series of circumferential grooves

(20) include:

a first groove with said generally flat base portion (3 2), said first generally
vertically oriented sidewall (31), and said second generally vertically oriented

sidewall (29) having a maximum radial extent less than said first sidewall (31);
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a second groove adjacent said first groove, with said generally flat base
portion (28) having a diameter less than said first groove base portion (32), said
first generally vertically oriented sidewall (29) having a maximum radial extent
substantially equal to said first groove second sidewall (29), and said second
generally vertically oriented sidewall (27) having a maximum radial extent less

than said second groove first sidewall (29); and

a third groove adjacent said second groove, with said generally flat base
portion (26) having a diameter less than said second groove base portion (28),
said first generally vertically oriented sidewall (27) having a maximum radial
extent substantially equal to said second groove second sidewall (27) and said
second generally vertically oriented sidewall (25) having a maximum radial extent

greater than said third groove first sidewall (27).

13.  The hose coupling (5) as in claim 12 wherein said third groove second generally

vertically oriented sidewall (25) has a surface (33) for abutment with a conduit.

14.  The hose coupling (5) as in claim 12 further including an insert portion (14)
located between said third groove and said second end (13) and having a plurality of
spaced, circumferentially extending, frusto-conically shaped protrusions (63) on the outer

surface thereof.

15.  The hose coupling (5) as in claim 14 wherein one (65) of said plurality of spaced
protrusions (63) is positioned approximately equidistant between said third groove and
said second end (13) and has a maximum radial extent greater than that of each of the

others (63) of said plurality of protrusions.

16.  The hose coupling (5) as in claim 12 wherein said generally flat base portion (32,
28, 26) of each of said plurality of circumferential grooves has a series of surface

disruptions (17) along its circumference.
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17.  The hose coupling (5) as in claim 12 wherein the outer surface of said third
groove second substantially vertically oriented sidewall (25) has threads (25a) for
attachment with said generally cylindrical shell.

18.  The hose coupling (5) as in claim 4 wherein said series of circumferential grooves

(20) include:

a first groove with said generally flat base portion (28), said first generally
vertically oriented sidewall (31), and said second generally vertically oriented
sidewall (27) having a maximum radial extent less than said first sidewall (31);

and

a second groove adjacent said first groove, with said generally flat base
portion (26) having a diameter less than said first groove base portion (28), said
first generally oriented sidewall (27) having a maximum radial extent generally
equal to said first groove second sidewall (27), and said second generally
vertically oriented sidewall (25) having a maximum radial extent greater than said

second groove first sidewall (27).

19.  The hose coupling (5) as in claim 18 further including an insert portion (14)
located between said second groove and said second end (13) and having a plurality of
spaced, circumferentially extending, frusto-conically shaped protrusions (63) on the outer

surface thereof.

20.  The hose coupling (5) as in claim 18 wherein one (65) of said plurality of spaced
protrusions (63) is positioned approximately equidistant between said second groove and
said second end (13) and has a maximum radial extent greater than that of each of the

others (63) of said plurality of protrusions.
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21.  The hose coupling (5) as in claim 18 wherein said generally flat base portion (28,
26) of each of said at least two circumferential grooves has a series of surface disruptions

(17) along its circumference.

22, The hose coupling (5) as in claim 18 wherein the outer surface of said second
groove second substantially vertically oriented sidewall (25) has threads (25a) for
attachment with said generally cylindrical shell.

23. A generally tubular nipple (10) having a longitudinal axis, a first end (12), a
second end (13), an outer surface with a series of circumferential grooves (20) located
between said first (12) and said second ends (13), and a bore (15) extending from said

first end (12) to said second end (13);
characterized in that said series of grooves (20) include:

a first groove with a generally flat base portion (32) parallel with
said longitudinal axis, a first substantially radially directed sidewall (31),
and a second substantially radially directed sidewall (29) having a
maximum radial extent less than said first sidewall (31);

a second groove adjacent said first groove, with a generally flat
base portion (28) parallel with said longitudinal axis having a diameter
less than said first groove base portion (32), a first substantially radially
directed sidewall (29), having a maximum radial extent generally equal to
said first groove second sidewall (29), and a second substantially radially
directed sidewall (27) having a maximum radial extent less than said

second groove first sidewall (29); and

a third groove adjacent said second groove, with a generally flat
base portion (26) parallel with said longitudinal axis having a diameter
less than said second groove base portion (28), a first substantially radially
directed sidewall (27), having a maximum radial extent generally equal to

said second groove second sidewall (27), and a second substantially
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radially directed sidewall (25) having a maximum radial extent greater
than said third groove first sidewall (27).

24, The generally tubular nipple (10) as in claim 23 for use with a generally
cylindrical shell (35, 41a, 41b, 50, 75, 80, 85) wherein said series of circumferential
grooves (20) are dimensioned for fixedly receiving at least one of an inside surface, an
end surface and an outside surface of said generally cylindrical shell (35, 41a, 41b, 50,
75, 80, 85).

25.  The generally tubular nipple (10) as in claim 23 in combination with a generally
cylindrical shell (35, 41a, 41b, 50, 75, 80, 85) wherein said series of circumferential
grooves (20) fixedly receives an end portion of said generally cylindrical shell (35, 41a,
41b, 50, 75, 80, 85).

26.  The generally tubular nipple (10) as in claim 25 wherein a conduit is received
within a space (23) between said nipple (10) and said generally cylindrical shell (35, 41a,
41b, 50, 75, 80, 85) and abuts said third groove second substantially radially directed
sidewall (25).

27. The generally tubular nipple (10) as in claim 23 wherein said first groove second
sidewall (29b) and said second groove second sidewall (27b) have a contoured top

portion.

28.  The generally tubular nipple (10) as in claim 23 wherein said first groove second

sidewall (29a) and said second groove second sidewall (27a) have an angled top portion.

29.  The generally tubular nipple (10) as in claim 23 further including an insert portion
(14) located between said third groove and said second end (13) and has a plurality of
spaced, circumferentially extending, frusto-conically shaped protrusions (63) on the outer

surface thereof.
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30.  The generally tubular nipple (10) as in claim 29 wherein one (65) of said plurality
of spaced protrusions (63) is positioned approximately equidistant between said third
groove and said second end (13) and has a maximum radial extent greater than that of

each of the others (63) of said plurality of protrusions

31.. The generally tubular nipple (10) as in claim 23 wherein said generally flat base
portion (32, 28, 26) of each of said series of circumferential grooves (20) has a series of

surface disruptions (17) along its circumference.

32.  The generally tubular nipple (10) as in claim 25 wherein the outer surface of said
third groove second substantially vertically oriented sidewall (25) has a series of threads
(25a) for attachment with said generally cylindrical shell (35, 41a, 41b, 50, 75, 80, 85).

33. A generally tubular nipple (10) having a longitudinal axis, a ﬁrét end (12), a
second end (13), an outer surface with at least two circumferential grooves (20) located
between said first (12) and said second (13) ends for fixedly receiving a generally
cylindrical shell (35, 41a, 41b, 50, 75, 80, 85), and a bore (15) extending from said first
end (12) to said second end (13);

characterized in that said at least two circumferential grooves (20) are
dimensioned for fixedly receiving at least one of an inside surface, an end surface
and an outside surface of said generally cylindrical shell (35, 41a, 41b, 50, 75, 80,
85); and

said at least two circumferential grooves (20) include:

a first groove with a generally flat base portion (28) parallel with said
longitudinal axis, a first generally radially directed sidewall (31), and a second
generally radially directed sidewall (27) having a maximum radial extent less than
said first sidewall (31); and
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a second groove adjacent said first groove, with a generally flat base portion (26)
parallel with said longitudinal axis having a diameter less than said first groove base
portion (28), a first generally radially directed sidewall (27) having a maximum radial
extent substantially equal to said first groove second sidewall (27), and a second
generally radially directed sidewall (25) having a maximum radial extent greater than

said second groove first sidewall (27).

34.  The generally tubular nipple (10) as in claim 33 wherein a conduit is received
within a space (23) between said nipple (10) and said generally cylindrical shell (35, 41a,
41b, 50, 75, 80, 85) and abuts said second groove second generally radially directed
sidewall (25).

35.  The generally tubular nipple (10) as in claim 33 further including an insert portion
(14) located between said second groove and said second end (13) and has a plurality of
spaced, circumferentially extending, frusto-conically shaped protrusions (63) on the outer

surface thereof.

36.  The generally tubular nipple (10) as in claim 35 wherein one (65) of said plurality
of spaced protrusions (63) is positioned approximately equidistant between said second
groove and said second end (13) and has a maximum radial extent greater than that of

each of the others (63) of said plurality of protrusions.

37.  The generally tubular nipple (10) as in claim 33 wherein said generally flat base
portion (28, 26) of each of said series of circumferential grooves (20) has a series of

surface disruptions (17) along its circumference.
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