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The invention relates to a coupling assembly (10) for connecting two members (12, 14). The coupling assembly (10) pre-
vents excessive radial movement, scrubbing of the coupling members (12, 14), and leakage of fluid being transferred through the
coupling (10). The coupling assembly (10} includes a tube end (16) having a pair of spaced apart annular beads (18, 20) defining
a groove (22) for a resilient seal ring (24) seated in the groove (22) and the other member (14) def*-es a bore (28) for receiving the
tube end (16). A guide ring (36) substantially centers the tube (12) in the bore (28) whereupon a ¢: 1ping assembly (50) releasable
connected to the tube (12) is clamped to the other member (14) securing the tube (12) in the centered position while permitting li-
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Description
A Coupling Assembly

Technical Field
This invention relates to an assembly for

coupling one member to another member and more
particularly to a sealed joint or coupling.

Background Art
There are numerous systems in which it is

necessary to couple one member to another member. For
example, in earth working vehicles it often is
necessary to couple a fluid line or tube, such as an
0il line, to another mating member to transfer oil.

As a result of these many systems, a wide variety of
different couplings have been developed to connect the
mating members.

For example, one type of coupling includes a
tube having one end with a pair of upset beads forming
a groove in which a resilient seal ring sits. This
one end is positioned in the bore of another member or
mating tube. A retainer partially surrounds the tube
is bolted to the member outside the bore, but not in
contact with the tu.e, to retain the tube within the
bore. One problem with this design is that it allows
excessive angular and radial movement of the tube end
within the bore, which can result in scrubbing and
abrasion of the beads and the bore and of the seal
ring as the tube ends move. This movement can occur
as a result of vibration, flexing, and thermal
expansion of the mating members. Once the bore and/or
beads erode, the seal ring can extruae out of the
groove which can result in leakage. still further,
the retainer does not adequately protect the bore from
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external foreign material such as dirt that can come
into contact with the seal ring to cause abrasion and
enhance wear of the seal ring.

Accordingly, what is desired is a coupling
assembly that will substantially center the tube in
the bore of the mating member preventing excessive
relative angular movement of the members and contact
of the beads with the bore thus eliminating scrubbing
and abrasion of the members. Also what is desired is
means to clamp the tube in the substantially centered
position while permitting some relative axial movement
of the members. The advantage of the invention
includes no wear of the component parts with no
leakage of the fluid being transmitted from one member
to the other member and longer wear life of the seal
ring.

The present invention is directed to
overcome one or more of the problems set forth above.

Disclosure of the Inventijon

In one aspect of the invention, a coupling
assembly is provided for releasable connecting a tube
to a member defining a cylindrical bore. The tube
includes a pair of spaced apart angular beads to
define a groove wherein a resilient seal ring is
seated. Guide ring means locating the tube in a
substantially centered position within the bore
preventing the beads from contacting the bore and a
clamping assembly releasable connected to the tube
removably secures the tube to the member in the
substantially centered position.

Brief Description of the Drawings
Fig. 1 is an elevational view of an
embodiment of the present invention;
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Fig. 2 is a view taken along lines II-II of
Fig. .1;

Fig. 3 is a view in cross section of the
coupling assembly showing details of the seal ring,
guide ring, and clamp means taken along lines III-III
of Fig. 2; and

Fig. 4 is an enlarged view of the guide ring
a~d bead area taken along lines IV-IV of Fig. 3.

Best Mode for Carrving Out the Invention

Referring to Figs. 1, 2, and 3, a coupling
assembly 10 is shown in which a first member 12 is
coupled to a second member 14. As one example, the
member 12 is a male tube having an end 16 on which is
formed a pa.r of spaced upset beads 18 and 20. These
beads 18 and 20 define a groove 22 in which a
relatively soft resilient seal ring or O-ring 24 is
seated. The 0 ing is of a material such as ethylene
propylene diene (EPDM) rubber with a durometer Shore
"A" hardness of approximately 70 or flurocarbon rubber
(FKM) with a durometer Shore "A" hardness of
approximately 75.

The second member 14 is, for example, a
female mating member having an end or housing 26
defining an opening or bore 28. The end 16 of the
tube 12 is received in the bore 28 wit:r. an axial
clearance "A" of about 5 mm, in the specific example
shown between the bead 20 and an end 32 of the bore
28. This clearance "A" permits the tube 12 to move
axially downward as viewed in Fig. 3 when, for
example, during assembly and as a result of thermal
expansion. In the assembled position, the O-ring 24
is in sealing engagement with the bore 28.

The coupling assembly 10 also includes guide
ring means 34 for locating the end 16 of the tube 12

PCT/US89/04166
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in a substantially centered position within the bore
28. The gquide ring means 34 includes a guide ring 36
preferably having a generally rectangular
cross-section which extends into the bore 28 a certain
distance below an annular top outer surface 40 of the
housing 26 and in upwardly spaced relation to the
adjacent bead 18 as shown in Fig. 3. It is recognized
that the guide ring 36 could be of other
cross-sectional shapes such as cylindrical, oval, or
cloverleaf. The guide ring 36 is constructed to
define a cavity or clearance "B" between the guide
ring and the bead 18. This clearance allows the end
16 of the tube 12 to move upwardly within the bore 28
as viewed in Fig. 3 until contact is made with the
guide ring 36. The guide ring 36 thus acts as a
positive stop for the tube 12. As best shown in Fig.
4 the guide ring 36 is seated relatively tightly about
the tube 12 has a nominal radial clearance "C" of
approximately +0.175 mm (+0.007 inch) based on a
minimum radial clearance of -0.06 mm (-0.002 inch) and
a maximum radial clearance of +0.41 mm (+0.016 inch)
in the instant example between the outside diameter
(0.D.) of the guide ring and the bore 28. Further, in
the instant example there is a nominal radial
clearance "D" of approximately +0.115 mm (+0.004 inch)
based on a minimum radial clearance of -0.01 mm
(-0.0004 inch) and a maximum radial clearance of
+0.22 mm (+0.009 inch) in the instant example between
the outside diameter (0.D) of the beads 18 and 20 and
the bore 28. The nominal radial clearances "C and D"
between the bore 28, the beads 18 and 20, and the
guide ring 36 are the clearances that occurs when the
ring 36 is assembled on the tube as shown in Fig. 3.
Also as shown in Fig. 3 the guide ring 36 is a split
ring having a small gap 46 when assembled around the
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tube 12. The ring 36 is made of a non-metallic
material including, for example, heat stabilized
polycaprolactum (type 6) nylon thermoplastic having a
durometer Rockwell "M" hardness of from 60-80. The
hardness of the guide ring 36 preferably is greater
than that of the o-ring 24.

The coupling assembly 10 also includes a
clamping assembly 50 to secure the tube 12 in the bore
28 after it has been centered in the bore by the guide
ring 36. The clamping assembly 50 includes pair of
flanged semi-circular clamping bands 52 and 54 that
encompass the tube 12. The clamping bands 52 and 54
are secured around the tube 12 by a first plurality of
fasteners or bolt assemblies 56. A tubular lug 58 is
secured to each of the bands 52 and 54. The clamping
assembly 50 is then removab.y secured to the top outer
surface by 40 of the housing 26 by securing means 60
including a second plurality of fasteners or bolts 62
that extend through the tubular lugs 58 and engage
with a like number of threaded holes 64 in the housing
preventing tilting of the tube 12 relative to the
member 14. In this specific instance each of the
bands 52 and 54 are identical in construction. Each of
the bands 52 and 54 can, for example, be made of steel
and the lugs 58 may be secured to the bands at various
locations depending upon the construction of the one
member 14. It is also recognized that the lugs 58
coulc be formed as an integral part of the bands 52
and 54.

As one example of the size of the first and
second members 10 and 12 shown in Figs. 1, 2 and 3,
the depth "E" of the bore 28 can be about 30.0 mm
(1.181 inch), the axial length of the guide ring 36
can be about 6.5 mm (0.256 inch), the diameter of the
bore 28 can be about 58.95 % 0.08 mm (2.321 * 0.003
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inch), and the outside diameter (0.D.) of the tube 12
can be about 50.8 * 0.13 mm (2.00 * 0.005 inch).

Industrial Applicability

In operation the end 16 of the tube may move
axially in the bore 28 as a result of vibration,
flexing, and thermal expansion of the mating members.
The clamping assembly 50, that is releasably connected
around the tube 12 and clamped to the member 14 by
second fasteners 62 prevents tilting of the tube
relative to the member and maintains the tube 12 in
the substantially centered position preventing
scrubbing and abrasion of the beads 18 and 20 with the
bore 28. Prior to the clamping assembly 50 being
secured to the member 14 the tube 12 is substantially
centered in the bore 28 by the guide ring 36. The
guide ring 36 which has a hardness greater than the
seal ring 24 limits radial movement of the tube end
16. The tube end 16 however can move downwardly as
viewed in Fig. 3 due to clearance "A" until bead 20
comes into contact with the end 32 of bore 28 or
upwardly due to clearance "B" until bead 18 comes into
contact with the guide ring 36. The guide ring 36
acts as a resilient bumper preventing the tube end 16
from moving further out of the bore 28, and thereby,
preventing exposure of the o-ring 24 and oil leakage.

Since the guide ring 36 is non-metallic and
fairly slippery, there will be little or no wear
between the tube 12 0.D. and the guide ring I.D. and
the bore 28 and the gqguide ring 0.D.. Further the
guide ring 36 and the clamping assembly 50 essentially
seals the bore 28 and acts as a shield for the o-ring
24 to minimize the entry of abrasive particles to the
bore 28 from outside of the tube 12. Still further,
the guide ring 34, being a split ring, provides for

-
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easy assembly or joining of the tube 12 to the member
14. For example, after the tube end 16 is placed in
the bore 28, the ring 34 can be opened to be placed
around the tube 12, there after, the clamping assembly
5 50 can be secured to the outer surface 40 of the

housing 26.
other aspects, objects and advantages of the

invention can be obtained from a study of the
drawings, the disclosure and the appended claims.
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1. A coupling assembly (10) for releasably
connecting a tube (12) to a member (14) defining a
cylindrical bore (28), the tube (12) having a pair of
spaced apart annular beads (18,20) defining a groove
(22) therebetween and a resilient seal ring (24)
seated in the annular groove (22) sealingly engaged
with the bore (28), comprising:

guide ring means (34) for locating the tube
(12) in a substantially centered position within the
bore (28) preventing the beads (18,20) from contacting
the bore (28), the guide ring means (34) including a
guide ring (36) having a hardness greater than that of
the seal ring (36), the guide ring (36) being seated
relatively tightly about the tube (12) adjacent one of
the annular beads (18,20) and extending into the bore
(28); and

a clamping assembly (50) releasably
connected to the tube (12) and means (60) for
removably securing the clamping assembly (50) to the
member (14) to maintain the tube (12) in the
substantially centered position.

2. The coupling assembly (10) of claim 1
wherein the clamping assembly (50) is releasably
connected to the tube (12) by a first plurality of
fasteners (56).

3. The coupling assembly (10) of claim 1
where in the means (60) for removably securing the
clamping assembly (50) to the member (14) includes a
second plurality of fasteners (62). ;
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4. The coupling assembly (10) of claim 1
wherein the resilient seal ring (24° is an o-ring of a
material including ethylene propylene diene (EPDM)
rubber with a durometer Shore "A" hardness of

5 approximately 70.

5. The coupling assembly (10) of claim 1
wherein the resilient seal ring (24) is an o-ring of a
material including flurocarbon rubber (FKM) with a
10 durometer Shore "A" hardness of approximately 75.

6. The coupling assembly (10) of claim 1
wherein the guide ring (36) is of a material including
heat stabilized polycaprolactum (type 6) nylon

15 thermoplastic with durometer Rockwell "M" hardness of

approximately 70.

7. The coupling assembly (10) of claim 1
wherein the gquide ring (36) is a split-ring.
20
8. The coupling assembly (10) of claim 1
wherein the clamping assembly (50) includes a pair of
flanged semi-circular clamping bands (52,54) that
encompass the tube (12) and a first plurality of
25 fasteners (56) for securing the clamping assembly (50)
around the tube (12).

9. The coupling assembly (10) of claim 8

wherein the member (14) includes a top outer surface
30 (40) and each of the semi-circular clamping bands

(52,54) include a tubular lug (58) secured to the

semi-circular band (52,54), and a second plurality of

fasteners (62) that extend through the tubular lugs

(58) for securing the clamping assembly (50) to the
35 top surface (40).
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10. The coupling assembly (10) of claim 9
wherein each of the semi-circular bands (52,54) are
identical.

»y
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