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(57) Abstract: A hose fitting suitable for use with a reinforced hose is provided that includes a longitudinally extending body having
a hose end and a coupling end. The body includes an exterior surface and an interior opening. The exterior surface of body defines
a gripping surface and a reinforcement trapping surface. Fitting also includes a socket surrounding the body. The socket defines an
interior surface, which cooperates with the exterior surface of the body to define a generally cylindrical opening for receiving the
hose. The interior surface of the socket is positioned radially outward of the gripping surface and the reinforcement trapping surface.
The hose reinforcement is trapped between the interior surface and the reinforcement trapping surface to inhibit movement of the

hose reinforcement.
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FITTING FOR TEXTILE REINFORCED HOSE

BACKGROUND OF THE INVENTION

Field of the Invention

[0001]  The present invention relates generally to a hose fitting and more

particularly to a hose fitting for a textile reinforced hose.

Description of the Related Art

[0002] Textile reinforced hoses for conveying fluids typically include a polymeric
inner tube and at least one braided or spiral wound reinforcement layer. These hoses
are used in the manufacture of hose assemblies, which include a finite length of hose
with a fitting attached to each end. '

[0003]  Inso called two-layer hoses that include a textile reinforcement layer
applied over an inner tube, the reinforcement layer is generally affixed to the inner
tube to inhibit undesirable axial movement therebetween. Limiting axial movement
between the reinforcement layer and the inner tube improves the fitting retention
characteristics of a hose assembly, particularly when conveying a high pressure fluid.
[0004]  Intwo-layer hoses that include a polymeric fluorocarbon inner layer and a
para-aramid reinforcement layer, the para~aranﬁd reinforcement layer is typically not
affixed to the inner tube due the general difficulty in bonding the fluorocarbon inner
tube to the para-aramid reinforcement. The inability to prevent movement between
the para-aramid reinforcement and the fluorocarbon inner tube compromises the
sealing performance of the hose assembly at the hose fitting interface, particularly at
relatively high pressures, resulting in a loss of sealing engagement between the hose

and fitting,

SUMMARY OF THE INVENTION
[0005] A hose fitting is provided that is suitable for use with a hose having an
inner tube and a reinforcing layer. The hose fitting includes a longitudinally
extending body having a hose end and a coupling end. The body includes an exterior

surface and an interior opening. The exterior surface of body defines a gripping
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surface and a reinforcement trapping surface. The fitting also includes a socket
surrounding the body. The socket defines an interior surface, which cooperates with
the exterior surface of the body to define a generally cylindrical opening for receiving
the hose. The interior surface of the socket is positioned radially outward of the
gripping surface and the reinforcement trapping surface.

[0006] During assembly, a portion of the hose inner tube is first removed or
“skived,” the fitting is inserted into the skived end of the hose, and then the socket is
reduced or “crimped” around the hose and body. The hose reinforcing layer is
trapped between the interior surface of the socket and the reinforcement trapping
surface of the body to inhibit movement of the réinforcing layer relative to the inner
tube.

[0007]  The hose fitting of the present invention is particularly useful with hoses
that include a para-aramid reinforced, polymeric fluorocarbon inner tube to prevent
movement of the para-aramid reinforcement relative to the fluorocarbon inner tube
when assembled. Various additional aspects of this invention will become apparent to
those skilled in the art from the following detailed description of the preferred

embodiments, when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]  FIG. 1is a partial cross-sectional view of a hose assembly employing the
fitting of the present invention, shown prior to connecting the fitting to a hose. '
[0009] FIG. 2 is a partial cross-sectional view of a body employed in the fitting of
FIG. 1.
[0010] FIG. 3 is a partial cross-sectional view of the body according to an
alternate émbodiment of the present invention.
[0011]  FIG. 4 is a partial cross sectional view of a socket employed in the fitting
of FIG. 1
[0012]  FIG. 5 is a partial cross-sectional view of the hose assembly of FIG. 1,
shown after connection of the fitting to the hose.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0013] Referring now to the drawings, the preferred embodiments of the present
invention are shown in detail. Referring to FIG. 1, there is shown a typical two-layer
hose 20 that includes an inner tube 22 and an outer reinforcing layer 24 disposed
about inner tube 22. Inner tube 22 is preferably made from a polymeric fluorocarbon
material resistant to both chemical and heat degradation, thus allowing a variety of
fluids, particularly fuels, fuel additives and hydraulic fluids, e.g., detergents, alcohols,
etc., to pass through inner tube 22 without corroding or degrading inner tube 22.

- Although inner tube 22 can be made of any number of polymeric fluorocarbon
materials, it is commonly made from a polymer of the following:
polytetrafluoroethylene (PTFE), the homopolymer of tetrafluoroethylene sold under
the trademark TEFLON by DuPont, perfluoronated ethylene- propylene (FEP), the
copolymer of tetrafluoroethliene and hexafluoropropylene sold under the trademark
TEFLON FEP and various other fluoropolymers. Outer reinforcement layer 24 is
made from at least one end or strand of a textile material that is braided or spiral
wound over inner tube 22, as is known in the art. Exemplary reinforcement materials
include para-aramids, such as KEVLAR or NOMEX, which are also sold by DuPont.
[0014]  Referring to FIGS. 1 and 2, a hose fitting, according to the present
invention, is generally indicated by the reference number 30. Normally, hose fitting
30 is constructed of metal; however, any suitable material having the requisite
strength needed to sealingly engage hose 20 under high pressure, such as high
strength plastics, are within the scope of this invention. Hose fitting 30 includes a
longitudinally extending body 32 having a hose end 34 and a coupling end 36. Body
32 has a cylindrical interior opening 38 and an exterior surface 40.

[0015]  Inthe embodiment illustrated in FIGS. 1 and 2, body 32 is configured to
receive a coupling nut (not shown) that is rotatably mounted on coupling end 36 of
body 32. Body 32 defines a groove 44 adjacent the coupling end 36. As is known in
the art, the coupling nut includes a circular lip that is received in groove 44. The
exterior surface 40 of body 32 also includes a raised portion 46, which defines a
plurality of wrench flats 48 to assist in tightening the coupling nut when attaching

hose fitting 30 to another member. It will be appreciated that the means of attaching
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hose fitting 30 to another member is not limited to use of a coupling nut, and that
other attachment means may be used, including, but not limited to, the quick-connect
coupling design disclosed in U.S. Patent No. 5,553,895, which is owned by the
assignee of the present invention and incorporated herein.

[0016]  Exterior surface 40 of body 32 also defines a gripping surface 56. In the
embodiment shown in FIG. 2, gripping surface 56 includes a plurality of angled
shoulders or fins 58, which are engaged tightly with inner tube 22 of hose 20 after
installation. However, it will be appreciated that gripping surface 56 may have
various configurations and still fall within the scope of the present invention.

[0017] Exterior surface 40 of body 32 also defines a reinforcement trapping
surface 60. Reinforcement trapping surface 60 may be substantially smooth, or may
include at least one fin or projection 61 extending radiaily outward therefrom, as
shown in FIGS. 1 and 2. Reinforcement trapping surface 60 and gripping surface 56
are preferably separated by an abutment 62 that extends radially outward from
exterior surface 40 of body 32. Abutment 62 includes a rearward facing surface 64
that is substantially perpendicular to exterior surface 40. During assembly, inner tube
22 of hose 20 engages surface 64 to inhibit further axial movement of hose 20 onto
body 32 and provides a tactile indication that body 32 is fully inserted into hose 20.
[0018] Optionally, at least one sealing member 66, such as an o-ring or other
elastomeric seal, may be disposed in exterior surface 40 of body 32 to provide a seal
between body 32 and inner tube 22 of hose 20. Sealing member 66 is received in an
inwardly facing groove 68 in exterior surface 40. In the embodiment shown in FIGS.
1 and 2, two sealing members 66 are positioned between abiltment 20 and gripping
surface 56. Alternatively, one or more sealing members 66 may be positioned within
gripping surface 56 when gripping surface 56 extends from hose end 34 to abutment
62, as shown in FIG. 3.

[0019] Referring to FIGS. 1 and 4, fitting 30 also includes a socket 70 that
surrounds body 32. Socket 70 includes an interior surface 72 that defines at least one‘
retaining feature, such as projection 74. In the embodiment illustrated in FIG. 4, each
projection 74 is an annular rib that extends radially inward toward body 32.
Alternatively, interior surface 72 may include, for example, a continuous helical

thread or a plurality of serrations (none shown).
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[0020]  Referring again to FIG. 1, interior surface 72 of socket 70 and exterior
surface 40 of body 32 define a generally cylindrical opening 76 for the receipt of hose
20. After assembly, interior surface 72 is positioned radially outward of gripping
surface 56 and reinforcement trapping surface 60. As illustrated in FIG. 1, interior
surface 72 may include two distinct regions of projections 74 that are positioned
radially outwardly of gripping surface 56 and reinforcement trapping surface 60 after
assembly.

[0021] Assembly of fitting 30 onto hose 20 will now be described with reference
to FIGS. 1 and 5. Prior to assembly, a portion of inner tube 22 is removed or
“skived” from hose 20 using a skiving method well known in the art, such as a “hot
wire” method. Body 32 is then inserted into socket 70 or socket 70 is slipped over the
skived end of hose 20. Body 32 is then inserted into inner tube 22 of hose 20 until the
skived end of inner tube 22 engages abutment 62. Fitting 30 and hose 20 are then
inserted into a crimping apparatus, such as a crimping apparatus similar to that
described in U.S. Patent No. 5,720,197, which is owned by the assignee of the present
invention and is incorporated by reference. The outer diameter of socket 70 is then
“crimped” or reduced around hose 20 and body 32, thereby sandwiching hose 20
between gripping surface 56 of body 32 and interior surface 72 of socket 70. Socket
70 also sandwiches reinforcement 24 between reinforcement trapping surface 60 and
interior surface 72. The compression of socket 70 against hose 20 causes inner tube
22 to seal against gripping surface 56 and sealing members 66. Additionally, the
compression of socket 70 against reinforcement layer 24 in the area of reinforcement
trapping surface 60 inhibits axial movement of reinforcement layer 24 relative to body
32 and inner tube 22 of hose 20. In this manner, the sealing performance of the hose
assembly at the interface of hose 20 and fitting 30 is maintained.

[0022] Although certain preferred embodiments of the present invention have
been described, the invention is not limited to the illustrations described and shown
herein, which are deemed to be merely illustrative of the best modes of carrying out
the invention. A person of ordinary skill in the art will realize that certain
modifications and variations will come within the teachings of this invention and that
such variations and modifications are within its spirit and the scope as defined by the

claims.
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CLAIMS

What is claimed is:
1. A hose fitting for use with a hose, comprising:

a longitudinally extending body having a hose end and a coupling end, the
body having an exterior surface and an interior opening, the exterior surface defining

a gripping surface and a reinforcement trapping surface; and

a socket surrounding the body, the socket including an interior surface
positioned radially outward of the gripping surface and the reinforcement trapping
surface, the interior surface of the socket and the exterior surface of the body defining

an opening for receiving the hose.

2. The hose fitting of Claim 1, wherein the hose includes an inner tube, the

exterior surface of the body includes an abutment for engaging the inner tube.

3. The hose fitting of Claim 2, wherein the abutment is positioned between the

gripping surface and the reinforcement trapping surface.

4. The hose fitting of Claim 1, wherein the interior surface of the socket includes

at least one retaining feature.

5. The hose fitting of Claim 4, wherein the retaining feature is a radially inwardly

directed projection.

6. The hose fitting of Claim 1, wherein the exterior surface of the body includes

at least one radially inwardly directed groove for receiving a sealing member.

7. The hose fitting of Claim 6, wherein the groove and the sealing member are

positioned between the gripping surface and the reinforcement trapping surface.

8. The hose fitting of Claim 7, wherein the groove and the sealing member are

positioned within the gripping surface.
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9. The hose fitting of Claim 1, wherein the reinforcement trapping surface

includes at least one radially outwardly directed projection.
10.  Ahose fitting for use with a hose, comprising:

a longitudinally extending body having a hose end and a coupling end, the
body having an exterior surface and an interior opening, the exterior surface defining
a gripping surface that includes a plurality of fins and a reinforcement trapping

surface that includes at least one radially outwardly directed projection; and

a socket surrounding the body, the socket defining an interior surface, the
interior surface of the socket and the exterior surface of the body defining a generally
cylindrical opening for receiving the hose, the interior surface of the socket including,
a plurality of projections, at least one of the projections positioned radially outwardly
of the gripping surface and the reinforcement trapping surface.

11. A hose assembly comprising:

a hose that includes a first layer and a second layer overlaying the first layer,

the second layer extending a predetermined axial distance beyond the first layer; and

a hose fitting that includes a longitudinally extending body and a socket, the
longitudinally extending body including an exterior surface -and an interior opening,
the exterior surface defining a first region and a second region, the socket surrounding
the body and including an interior surface, the interior surface and the first region
defining an opening for receiving the first and second hose layers and the interior
surface and the second region defining an opening for receiving the portion of second

layer that extends beyond first layer.

12.  The hose assembly of Claim 11, wherein an abutment is positioned between

the first region and the second region.

13. The hose assembly of Claim 11, wherein the interior surface of the socket

includes at least one retaining feature.
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14. The hose assembly of Claim 13, wherein the retaining feature is at least one

radially inwardly directed projection.

15.  The hose assembly of Claim 11, wherein the exterior surface of the body
includes at least one radially inwardly directed groove for receiving a sealing

member.

16. The hose assembly of Claim 15, wherein the groove and the sealing member

are positioned between the first region and the second region.

17. The hose assembly of Claim 15, wherein the groove and the sealing member

are positioned within the first region.

18. The hose assembly of Claim 11, wherein the first region includes a plurality

of fins.

19.  The hose assembly of Claim 11, wherein the second region includes at least

one radially outwardly directed projection.



PCT/IB2003/003314

| Ol

-

&

1/5

WO 2004/016979

aa ST =V~

;W XX Wruwg W\:aHHH“N\Nu

AR IAA A .
A\A s o \ 2L

oL | .




WO 2004/016979 PCT/IB2003/003314

2/5

56
A
58

66’

40

62

FIG 2
6l
7

60
—s
Y

46
/

| #/}—J/g
V

44
48/v \

32{‘




WO 2004/016979 PCT/1B2003/003314
3/5

8 @ 3
J 1
B —
B Q |
) ===
@ | @
>0
AN
oy © '
m Q - \IE
CHEA\
N
8§§ .
N @
g \\ \\ \ e
KS:\“;\ Df\D
AN | g
PR\ —
% i T S8




WO 2004/016979 PCT/IB2003/003314
4/5

(
(

IN
QN
\
\&l\
™\
N
N
N
.
IN
N
N
\

[ e e e e ]
L

FIG 4



WO 2004/016979 PCT/IB2003/003314
5/5

Q
o
~ |
©
0
o
5 i
©
~ y@ |
3 O
3 -\q-
* © %
=N
a
)
X |
Q ™
h m
RHH
No;v' SN
3 -
: = (:'
: l )
©
Q <
©
0
b




INTERNATIONAL SEARCH REPORT
PCT/IB 03/03314

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 F16L33/207

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 FleL

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X GB 992 378 A (STRATOFLEX,INC.) 1,4,5,
19 May 1965 (1965-05~-19) 9-11,13,
14,18,19
claims 1-12; figures 1-4
Y 6-8,
15-17
Y US 6 099 045 A (PIRONA) 6-8,
8 August 2000 (2000-08-08) 15-17
claims 1-12; figure 1
X DE 12 63 420 B (AEROQUIP A.G.) 1,2,4,5,
14 March 1968 (1968-03-14) 10,11,
13,14,
18,19

claims 1,2; figures 1-4

-/

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

P o "T" later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international "X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

"L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which I cited to establish the publication date of another "y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document is combineq with one or more other such docu-
other means ments, such combination being obvious to a person skilled
"P" document published prior to the international filing date but in the art.
later than the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
27 November 2003 09/12/2003
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, :

Fax: (+31-70) 340-3016 Angius, P

[P RPN




INTERNATIONAL SEARCH REPORT

PCT/IB 03/03314

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

GB 2 220 242 A (F. DUFFIELD PTY,LTD)
4 January 1990 (1990-01-04)

abstract; figures 1-4

1-5,
10-14,
18,19




INTERNATIONAL SEARCH REPORT

PCT/IB 03/03314

F' Patent document Publication Patent family Publication

cited in search report date member(s) date

GB 992378 19-05-1965  NONE

US 6099045 08-08-2000 IT BS970089 U1 01-02-1999
AT 406604 B 25~07-2000
AT 113598 A 15-11-1999
DE 29811506 Ul 20-08-1998
ES 1040679 U1 01-05-1999
FR 2766902 Al 05-02-1999
NL 1009777 C1 02-02-1999

DE 1263420 14-03-1968  NONE

GB 2220242 04-01-1990 AU 596769 B2 10~-05-1990
AU 3673489 A 04-01-1990
NZ 229658 A 29-01-1992
ZA 8904696 A 28-03-1990




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

