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(57) Claim

\ae,
1. A swivelable connector assembly for use with aPpm xand flexible conduit,

comprising:

a tubular conduit having an axial bore and an external surface which includes an
annular projection,

first retainer means, said retainer means having first and second ends and an axial
bore thersthrough, said retainer means further including first and sscond apart and incurved

unnular flange portions for rotatably supporting said first retainer means on the external

surface of said tubular conduit;

a séaling element disposed on the external surtace of the tubular sonduit, said sealing

slement being disposed in axial ragistry with said annular projection; and

CPlaw . _
second retainer means for securing said pmxend flexible conduit over said first

retainer means.
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(57) Abstract

The present invention relates to a swivelable connector (10) for plain end flexible conduit ( 12) which includes a tubular
conduit (22) having an annular projection (28) disposed a predetermined distance front a first end thereof, a sealing element (70)
and a rotatable retainer (48) disposed within the axial bore of the plain end flexible conduit and a retainer element (34) posi-
tioned over the outer surface of the flexible conduit {12) which secures the flexibfe conduit between the rotatably fetairier and the

36
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retainer elements and provides a relative rotation between the flexible conduit (12) and conduit (22).
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SWIVELABLE CONNECTOR FOR PLAIN END TUBES

The present invention relates to connectors for plain end tubing, and more particularly,
to a swivelable connector assembly for adjoining a plain end tube to another conduit.

5 In the automotive industry, as well as for many other industries, the need exist for low
cost, reliable, and easy to assemble components. This need is especially apparent with respect
to providing a connection between fluid carrying conduits such as fuel or refrigerant lines.
In older connector assemblies, retention of a plain end hose to a fluid conveying conduit was
accomplished by compressive means which did not allows for the rotation of the hose. For

10 example, in the well known clamped and crimped ferrule‘ connections which are often made
to non-rotating nipples any twisting of the hose had to be accommodated by the hose in
between the two end points of attachment. This problem resulted in the need for highly
flexible tubing to handle the twisting force exerted upon the hose. It is desirable, however,
to make connections using both highly flexible and moderately flexible hoses for different

15 types of connections.

According to the present invention, there is provided a swivelable connector assembly
for use with a plain end flexible conduit, comprising:

a tubular conduit having an axial bore and an external surface which includes an
annular projection;

20 first retainer means, said retainer means having first and second ends and an axial
bore therethrough, said retainer means turther including first and second apart and incurved
annular flange portions for rotatably supporting said first retainer means on the external
surface of said tubular conduit,

a sealing element disposed on the external surface of the tubular conduit, said sealing

25 element being disposed in axial registry with said annular projection; and

second retainer means for securing said plain end flexible conduit over said first
retainer means.

Further according to the present invention, there is provided a swivelable connector
assembly, eomprising:

a tubular conduit having an axial bore and annular projection;
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a tapered rotatable sleeve having an axial bore disposed between first and second ends
and first and second spaced apart annular flanges projecting toward the outer diameter of said
conduit;

an O-ring sealing element;

a plain end flexible conduit including an axial bore, said flexible conduit beirg
disposed over the rotatable sleeve, tubular conduit and sealing element; and

retainer means;

whereby upon positioning said retainer means in alignment over the rotatable sleeve,
sealing element and tubular conduit, said flexible conduit is rotatably retained i-n the

assembly.

Preferred embodiments of the invention seek to enable one or more of the following
objectives to be achieved:

to provide a swivelablé connector assembly for providing a connection between a plain
end hose and a tubular conduit;

to provide a connector assembly which operates to both secure the plain end hose over
the conduit and to position the sealing element within the hose;

to provide a connector assembly wherein both highly flexible and moderately tlexible
hase can be utilized;

to provide a swivelable hose connection wherein the hose is not permanently connected
to the means of connection.

A preferred embodiment of the present invention provides a swivelable connector
assembly which generally comprises a plain end hose, a retainer, a rotating inner retainer,
sealing means and a tubular conduit. The tubular conduit is adapted to convey fluid and is
formed with an annular projection disposed a predetermined distance from the end of the
conduit to be connected. The retainer is formed with an axial bore for receiving the plain end
hose, inner and outer surfaces, and an outwardly projecting leading end to facilitate
acceptance of the hose. The rotating inner retainer is provided with an axial bore for
receiving the tubular conduit and an outer surface over which the hose is attached. Two
incurved flanges are provided on the inner retainer which abut the outer surface of the conduit

and allow for rotation of the connector assembly. The sealing means is disposed within the
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axial bore of the plain end hose and is located between the leading end of the rotating inner
retainer and the annular projection of the tubular conduit.

Embodiments of the invention will now be described, by way of example only, with
reference to the accompanying drawings, in which:

Figure 1 is a longitudinal cross-sectional view of a swivelable connector assembly
according to a first embodiment of the present invention in an installed position;

Figure 2 is a perspective view of an outer retdiner;

Figure 3 is a perspective view, partially broken-away, of a rotating inner retainer;

Figure 4 is.a perspective view of a second embodiment of the outer retainer;

Figure 5 is a perspective view of a second embediment of the rotating inner retainer;

Figure 6 is a longitudinal cress-sectional view, of another embodiment of the

connector assembly; and
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Figure 7 is an exploded perspective view of the connector assembly

illustrated in Figure 6.
ETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

D

Referring now to Figure 1, a connector assembly 10, in accordance with
one preferred embodiment, of the present invention is provided. The connector
assembly 10 includes a plain end hose or flexible conduit 12, a tubular conduit 22,
an retainer 34, a rotating inner retainer 48 and sealing means 70. The tubular
conduit 22 is formed with an annular projection 28 disposed a pre-determined
distance from a first end 24. Typically, the annular projection 28 occurs proximate
to the leading end of the conduit, however, it is contemplated that other diameters
of conduit 22 may be provided at various locations along the tubular conduit, and
that the conduit 22 may have enlarged diameter portions (not shown) other than
the projection 28 at varijous Jongitudinal positions thereon.

The retainer 34 is adapted to be disposed over the outer surface 14 of the
plain end hose 12. The retainer 34 has an eutwardly projecting leading end 40 to
facilitate the insertion of the leading end 18 of the hose 12. The retainer 34
tapers slightly downwardly from the leading end 40 toward the trailing end 42 such
that the diameter of the retainer 34 is greater at the leading end 40 than it is at
the trailing end 42.

The rotating inner retainer 48 is adapted to be disposed generally within
the axial bore 20 of the plain end hose 12. The rotating inner retainer includes
at the leading end 56, a first incurved flange portion 58, and at the trailing end 62,
a second incurved flange portion 64. This rotating inner retainer 48 also tapers
downwardly from the leading end 56 toward the trailing end 62 such that the
diameter of the inner retainer 48 is greater at the leading end 56 then it is at the
trailing end 62.

Operation and assembly of the swivelable connector assembly 10 as
disclosed in Figures 1, 2 and 3 will now be provided. Initially, the rotating inner
retainer 48 and the elastomeric O-shaped sealing ring O-ring 70 are positioned

over the tubular conduit 22 such that the sealing ring 70 is disposed between the
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leading end 56 of the inner retainer 48 from the annular projection 28 of the
tubular conduit 22 and provides a fluid tight rotating seal between the 1.D. of the
hose 12 and the O.D. of the conduit 22. The edges 60 and 66 of the first and
second incurved flange portions 58 and 64, respectively, rotatably engage the outer
surface 32 of the tubular conduit 22. Similarly, the retainer 34 is positioned over
the plain end hose 12. The leading end 18 of the hose 12 is inserted into the
outwardly projecting leading end 40 of the retainer and the hose is advanced
through the retainer’s axial bore 46 such that the leading end 18 of the hose
extends beyond the trailing end 42 of the retainer. With the retainer intact, the
hose 12 is then positioned over the tubular conduit 22, rotating inner retainer 48
and sealing ring 70. The leading end 18 of the hose 12 is pushed over the annular
projection 28 of the tubular conduit 22 and further advanced until the inner
surface 16 of the hose 12 substantially overlaps the outer surface 50 of the inner
retainer 48. This, in turn, causes sealing ring 70 to become entrapped between
the annular projection 28 of the tubular conduit 22 and the leading end 56 of the
inner retainer 48. Sealing ring 70 serves the additional function of retaining the
inner retainer 48 upon the tubular conduit 22 prior to connecting the hose 12 and
outer sleeve 34 over the inner sleeve 48, sealing ring 70 and tubular conduit 22.

Once the plain end hose 12 has been positioned over the rotating inner
retainer 48 and sealing ring 70, the retainer 34 is moved back upon the outer
surface 14 of the hose 12 in the direction of the leading end 18 to lock the hose
in position over the tubular conduit 22, inner retainer 48 and sealing ring 70. The
downward tapering of both the inner retainer 48 and the retainer 34 from the
leading end to the trailing end causes the leading end 18 of the hose 12 to become
pinched and secured in placed by the inner surface 36 of the retainer 34 and the
outer surface 50 of the inner retainer 48. Note that the taper angles of the
retainers 34 and 48 may be the same or slightly different and may be beneficially
designed in the manner disclosed in the applicant’s United States Patent No.
4,923,226, which is assigned to the same assignee of this application. 'The

connector assembly 10 can now be swivelably rotated without the hose becoming
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twisted as would be the case with non-rotating connector assemblies. Edges 60
and 66 of the first and second incurved flange portions 58 and 64, respectively,
ride upon the outer surface 32 of the tubular conduit 22 as the inner retainer 48,
plain end hose 12 and retainer 34 swivel and move in unison when the hose is
rotated. Fluids can now be transferred from the axial bore 30 of the tubular
conduit to the axial bore 20 of the hose 12. It is contemplated that the inner
retainer 48 could be made of or coated with a material which provides a low
amount of friction. Certain plastics such as polyethylene or other low friction
materials such as teflon would be particularly useful.

Referring to Figures 6 and 7, a second embodiment of a swivelable
connector assembly of the present invention is disclosed. The connector assembly
of Figure 6 is essentially the same as that of Figure 1 except that the retainer 34
of the embodiment shown in Figure 1 is replaced by a screw-type hose clamp 72
in the embodiment of Figures & and 7. Therefore, identical reference numerals
are used to describe identical featuses, Again, the inner rotating retainer 48 and
the sealing ring 70 are positioned on the tubular conduit 22. The clamp 72 is then
loosely positioned over the outer surface 14 of the plain end hose 12. The hose
12 is advanced over the tubular conduit 23, sotating inner retainer 48 and sealing
ring 70 until the leading end 18 of the hose 12 extends past the trailing end 62 of
the inner retainer 48. The clamp 72 is then aligned over the outer surface 14 of
the hose at a point located between the annular projection 28 and the trailing end
26 of the tubular conduit 22. Ciamp screw 74 is then rotated to reduce the
diameter of the band 76 to the point that the inner surface 78 of the band
compresses the hose against the outer surface 50 of the rotating inner retainer 48.
Edges 60 and 66 of the first and second incurved flange portions 38 and 64,
respectively, ride upon the outer surface 32 of the tubular conduit as the inner
retainer 48. hose 12 and screw clamp 72 all rotate in unison when the hose 12 is
rotated. As in the case with the embodiment of the present invention shown in
Figure 1, the angle of taper of the clamp 72 and inner retainer 48 may be the

same or slightly different, pursuant to U.S. Patent No. 4,923,226.
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Referring to Figures 4 and 5, a slightly modified form‘ of the invention
shown in Figure 1 is disclosed wherein the retainers 34’ and 48’ have been
modified to include radially projecting tabs 44 and 54, respectfully, which assist in
further locking the retainer to the hose. More specifically, the rotating inner
retainer 48’ includes at least one outwardly projecting tab member 54 which
extends outwardly from outer surface 50 to further depress a portion of the inner
surface 16 of hose 12. Likewise, the retainer 34’ is provided with at least one tab
member 44 which projects inwardly from the inner surface 36 to further depress
a portion of the outer surface 14 of hose 12 upon assembly of the hose 12
between the retainers 34/, 48°. |

While the above description constitutes the preferred embodiments of the
present invention, it is to be appreciated that the invention is susceptible to
modification, variation and change without departing from the proper scope and

the fair meaning of the accompanying claims.
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CLAIMS

1. A swivelable connector assembly for use with aPpmxend flexible conduit,
comprising:

a tubular conduit having an axial bors and an external surface which includes an
annular projection;

first retainer means, said retainer means having first and second ends and an axial
bore therethrough, said retainer means further including first and second epart and incurved
annular flange portions for rotatably supporting said first retainer means on the external
surface of said tubular conduit;

a sealing elemaent disposed on the external surtace of the tubular conduit, said sealing
element being disposed in axial registry with said annu}ar projection; and

second retainer means for securing said f;h%;&end flexible conduit over said first
retainer means.

2. The swiveable connector assembly according to Claim 1, wherein said second
retainet means further comprise a tapered cylindrical sieeve having first and second ends and
an axial bore thersthrough., said first end including an cutcurved portion 10 faciliatate receipt
of said plain end flexible conduit.

3. The swivelable connector assembly according to Claim 2, wherein said second
retainer maans is tapered slightly downwardly from the first end to a second end.

4. The swivelable connector assembly according to Claim 1, wherein said first retainer

means is tapered slightly downwardly from the first and to & second end.
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S. The swivelable connector assembly according to Claim 1, wherein said first annular
flange is located proximate to the first end of said first retainer means and said second
annuiar flange is located proximates to the second end of said first retainer means.

6. The swivelable connector assembly according to Claim 1, wherein s;id first retainer
means is provided with at least one outwardly projecting tab which supplements retention of
the said flexible conduit.

7. The swivelable connector assembly according to Claim 1, wherein said second
retainer means is provided with at least one inwardly projecting tab which supplements
retention of the said flexible conduit.

8. The swivelable connector assembly according to Claim 1, wherein said sealing
elemant comprises an QO-ring.

9. The swivelable connector assembly of Claim 1, wherein said second retainer means
further comprisas a circumferential band including means for increasing and decreasing the
overall diameter of said band.

10. A swivelable connector assembly, comprising:

a tubular conduit having an axial bore and annular projection;

a tapered rotatable sleeve having an axial bore disposed between first and second
ends and first and sacond spaced apart annular fianges projecting toward the outer diameter
of said conduit. |

an QO-ring sealing elemant;

P\& Xend flexible conduit including an axial bore, said flexible conduit being
disposed over the rotatable sleeve, tubular conduit and seaiing element; and

retainer means;

whersby upon positioning said retainer means in alignment over the rotatabie sieeve,

ealing element and tubular conduit, said flexible condutt i§ rotatably retained in the assembly.

AMERDED SHEET
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11. The swivelable connector assembly according to Claim 10, wherein said retainer
means further comprises a tapersd cylindrical sleeve having first and second ends and an
axial bore therethrough, said first end including an outcurved portion to facilitate receipt of
elawa T
said phne>\end flexible conduit.

12. The swivelable connector assembly according to Claim 11, wherein said retainer
means is tapered slightly downwardly from a first end 1o a second end.

13. The swivelable ccnne&ter assembly according to Claim 12, wherein said rotatable
sleeve means is tapered slightly downwardly from a first end to a second end at substantially
the same taper angle as said ra&ainer means.

14. The swivelable connector assembly according to Cleim 10, whaerein said first
annular flange is located proximate to the first end of said sleeve and said second annular
flange is located proximate to the second end of said sieeve.

| 15. The swivelable connector assembly according to Claim 10, wherein said rotatable
sieeve is pra:zded with at least one outwardly projecting tab which supplements retention of
the said flexible conduit.

16. The swivelable connector assembly according to Claim 10, wherein said retainer
means is provided with at least one inwardly projecting tab which supplements retention of
the said flexible conduit.

17. The swivelable econnector assembly according to Claim 12, wherein said rotatable
sieeve means is tapered at a different taper anglé than said retainer means.

18. The swivalable connector assembiy of Claim 10, wherein said retainer means
further comprise a circumferantial band including screw means for increasing and decreasing
the overall diameter of said band.

16. The swivelable connector assembly according to Claim 10, wherein at ieast one

’

of said retainers includes means to secure said retainer 1o said flexible conduit.

! PRV L RatalNEid 2
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20. A swivelable connector assembly substantially as hereinbefore described with

reference to the accompanying drawings.

DATED this 30th day of January, 1997
PROPRIETARY TECHNOLOGY, INC.
By its Patent Attorneys:

DAVIES COLLISON CAVE
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