
[err] QUICK CONNECT TUBE COUPLING 5 This invention relates in general to
couplings for tubes and similar fluid conduits and in particular to an
improved structure for a quick connect coupling adapted for use with such
tubes. 10      Flexible tubes or hoses are commonly used as fluid conduits
in many different fluid power systems. For example, tubes are commonly used
to carry pressurized air in vehicle air brake and air conditioning systems.
A coupling is provided to connect the end of such a tube to a 15 body, such
a conventional fitting, valve, manifold, or similar device adapted to
transmit or receive the pressurized air. Many different coupling structures
are known in the art. However, connecting the tube to the body (and
subsequently removing it therefrom) can be a time 20 consuming task and
expensive task. Furthermore, such connection and removal is often performed
in the field, where specialized tools may not be readily available. As a
result, a wide variety of push-to-connect type couplings have been
developed which permit a tube to be 25 quickly and easily connected to a
body without the use of tools. In such couplings, the tube is connected to
the body simply by installing the coupling in a bore formed in the body
(typically by press fitting the coupling therein), then inserting the
leading edge of the tube into the 30 coupling. The coupling typically
contains a plurality of components for releasably retaining the tube
therein. This type of coupling is advantageous because no tools or or other
manual operations are required to connect the tube to the coupling. 35   



2 A typical push-to-connect coupling includes a hollow cylindrical sleeve
which is press fit or otherwise retained in a bore formed through the body.
The sleeve includes an inner surface having a frusto-conical portion formed
5 thereon. A generally hollow cylindrical collet is disposed within the
sleeve.  The collet is typically partially split so as to have a plurality
of flexible fingers.  Each of the fingers is provided with an outer
frusto-conical surface which cooperates with the inner frusto-conical
surface of 10 the sleeve.  Each of the fingers is further provided with one
or more radially inwardly extending teeth. A tube is connected to the body
by inserting the leading edge thereof into the coupling. The outer surface
of the tube engages the fingers, flexing them radially 15 outwardly toward
the corresponding inner frusto-conical surface of the sleeve. If the tube
is subsequently attempted to be withdrawn from the body, the outer
frusto-conical surface of the collet is drawn into engagement with the
inner frusto-conical surface of the 20 sleeve.  As a result, the radially
inwardly extending teeth of the collet fingers are moved into engagement
with the outer surface of the tube, preventing the withdrawal thereof.
Under normal operating conditions, the above-described 25 push-to-connect
coupling is satisfactory to retain the tube within the coupling and the
body.  However, if the axial load on the tube is excessive, such as may
result from high fluid pressure within the tube, the tube may undesirably
be withdrawn from the coupling. Also, if a radial load is 30 placed on the
tube, the collet may be displaced from its preferred co-axial position
relative to the tube and the sleeve. Such radial displacement can result in
leakage from the coupling.  Accordingly, it would be desirable to 



provide an improved push-to-connect type coupling wherein 35 the tube is
positively retained within the body, and    -3- wherein leakage of fluid
from the coupling is minimized, even when radial loads are placed on the
tube. According to the present invention, there is 5  provided a coupling
to which a tube is connectable comprising: a body having a bore formed
therein; a sleeve provided within said bore and immovable relative thereto,
said sleeve including a first frusto- 10 conical surface defining a
radially outer end and a radially inner end, a second frusto-conical
surface defining a radially inner end and a radially outer end, and a
radially extending shoulder defined between the inner ends of said first
and second frusto-conical 15  surfaces; a collet disposed within said
sleeve and including a plurality of fingers, each of said fingers including
an enlarged end portion defined by a radially outwardly extending shoulder
and a frusto-conical surface 20  extending from a radially inner end at
said shoulder to a radially outer end, said collet shoulders cooperating
with said sleeve shoulder to retain said collet within said bore when said
collet is attempted to be moved axially out from said bore; 25       means
provided on the collet for gripping the tube when the collet is attempted
to be moved axially out from said bore; and a tubular insert fitted within
the tube to support the tube when it is gripped by the collet. 



30       A preferred embodiment of quick connect coupling is adapted to
connect a tube or similar fluid conduit to a body.  The body has a stepped
bore formed therethrough, and a relatively rigid tubular insert is disposed
within the inner portion of the bore.  An 35  annular sleeve is also
disposed within the bore of the body.  The sleeve is generally hollow and
cylindrical [err]    in shape and is press fit or otherwise retained in the
outer portion of the bore.  The inner surface of the sleeve is formed
having a radially inwardly extending 5 frusto-conical portion, a generally
cylindrical intermediate portion, and a radially outwardly extending
frusto-conical portion. An internal shoulder is defined between the
intermediate portion and the radially outwardly extending frusto-conical
portion. 10 An annular collet is disposed within the sleeve. The collet is
generally hollow and cylindrical in shape, including an outer flange
portion which is located outside of the sleeve and the body. The collet
also includes an intermediate boss portion disposed within 15  the sleeve.
The outer diameter of the intermediate boss portion is slightly smaller
than the inner diameter of the sleeve so as to support and guide the collet
for movement relative to the sleeve. The collet further includes an
enlarged end portion. The outer 20 surface of the enlarged end portion is
formed having an external shoulder and a radially outwardly extending
frusto-conical surface.  The frusto-conical surface is disposed within the
radially outwardly extending frusto-conical inner surface of the sleeve.
When it is 25  attempted to move the tube out of the body, the frusto- 



conical outer surface of the enlarged end portion engages the
frusto-conical inner surface of the sleeve.    Also, the shoulder formed on
the enlarged end portion of the collet engages the shoulder formed on the
sleeve.  As a result, the collet (and the tube engaged thereby) are
positively retained within the coupling and the body. The invention will
now be described in greater detail with reference to the accompanying
drawings, in which: 10 Fig. 1 is a partial cross sectional view
illustrating a first embodiment of a push-to-connect coupling in         -
accordance with this invention, a leading end of a tube 15 being shown
partially inserted therein. Fig. 2 is a view similar to Fig. 1 showing the
tube completely inserted within the coupling. Fig. 3 is a cross sectional
view, partially broken away, of the collet of the coupling shown in Figs. 1
and 2. 20      Fig. 4 is a partial cross sectional view similar to Fig. 1
of a second embodiment of a push-to-connect coupling in accordance with
this invention. Fig. 5 is a partial cross sectional view similar to Fig. 1
of a third embodiment of a push-to-connect coupling 25 in accordance with
this invention. Fig. 6 is a partial cross sectional view similar to Fig. 1
of a fourth embodiment of a push-to-connect coupling in accordance with
this invention. Referring now to the drawings, there is illustrated in Fig.
1 a portion of a quick connect coupling, indicated generally at 10, in
accordance with this invention. The coupling 10 includes a body 11, which
may be a conventional 35 fitting, valve, manifold, or similar device.  The
body 11 



has a bore formed therethrough which is defined by first, second, third,
and fourth concentric stepped bore portions 12, 13, 14, and 15.  The bore
portions 12, 13, 14, and 15 are formed having inner diameters which are
successively 5 smaller in size so as to define respective shoulders
therebetween.  The body 11 is preferably formed from a metallic material,
such as brass or aluminum.  However, the body 11 may be formed from a
plastic material, such as reinforced nylon. 10      A relatively rigid
tubular insert 20 is disposed within the bore of the body il. The insert 20
is generally hollow and cylindrical in shape, having a first end portion
21, an intermediate portion 22, and a second end portion 23.  The first end
portion 21 is formed having an outer 15 diameter which is slightly less
than the inner diameter of the fourth stepped bore portion 15. A plurality
of radially outwardly extending projections 21a are formed on the outer
surface of the first end portion 21 of the insert 20. These projections 21a
are provided to frictionally 20 engage the inner surface of the fourth
stepped portion 15 so as to retain the insert 20 within the bore formed
through the body 11. The projections 21a also accommodate variations in the
inner diameter of the fourth stepped bore portion 15. 25      The
intermediate portion 22 of the insert 20 is defined by a folded region of
the insert 20 which extends radially outwardly, then radially inwardly. The
outer diameter of the intermediate portion 22 is slightly smaller than the
inner diameter of the third stepped bore portion 30 14.  The second end
portion 23 of the insert 20 is formed having an outer diameter which is
less than the inner diameters of the first and second stepped bore portions
12 



and 13, respectively.  The outermost end of the second end' portion 23 may
extend axially beyond the body 11 as 35 illustrated, although this is not
required.  Preferably,    the insert 20 is formed from a metallic material,
such as brass or stainless steel.. However, the insert 20 may also be
formed from a plastic material, such as reinforced nylon.  If both the
insert 20 and the body 11 are formed 5 from a reinforced nylon material,
they may be secured together within the fourth stepped bore portion 15 by a
conventional spin-welding process. An annular sleeve 30 is also disposed
within the bore of the body 11.  The sleeve 30 is generally hollow and 10
cylindrical in shape, having a first end portion 30a and a second end
portion 30b.  The first end portion 30a of the sleeve 30 is formed having
an outer diameter which is slightly smaller than the inner diameter of the
first stepped bore portion 12.  The second end portion 30b of the 15 sleeve
30 is formed having an outer diameter which is slightly larger than the
inner diameter of the first stepped bore portion 12.  This difference in
outer diameters facilitates the proper installation of the sleeve 30 into
the first stepped bore portion 12 because only the 20 first end portion 30a
can be inserted within the bore by hand.  Between the. first and second end
portions 30a and 30b, a plurality of annular serrations or teeth 31 are
formed about the outer periphery of the sleeve 30.  The enlarged diameter
second end portion 30b and the teeth 31 25 provide a press-fit frictional
engagement of the sleeve 30 within the first stepped bore portion 12 to
secure the sleeve 30 to the body 11. The inner surface of the sleeve 30 is
formed having a radially inwardly extending frusto-conical portion 32, a 



30 generally cylindrical intermediate portion 33, and a radially outwardly
extending frusto-conical portion 34.  An internal shoulder 35 is defined
between the intermediate portion 33 and the radially outwardly extending
frusto-conical portion 34.  Preferably, the sleeve 30 is 35 formed from a
metallic material, such as brass.  However,    the sleeve 30 may  also be
formed from a plastic material, such as reinforced nylon.  If both the
sleeve 30 and the body 11 are formed from a reinforced nylon material, they
may be secured together within the first stepped bore 5 portion 12 by a
conventional spin-welding process. An annular collet 40 is disposed within
the sleeve 30. As best shown in Fig.-3, the collet 40 is generally hollow
and cylindrical in shape, including an outer flange portion 41 which is
located outside of the sleeve, 30 and the body 10 11.  The outer flange
portion 41 is provided to easily permit the collet 40 to be moved axially
relative to the sleeve 30, as will be described in detail below.  The
collet 40 also includes an intermediate boss portion 42 disposed within the
sleeve 30.  The outer diameter of the 15 intermediate boss portion 42 is
slightly smaller than the inner diameter of the sleeve 30 so as to support
and guide the collet 40 for movement relative to the sleeve 30, also as
described below. The collet 40 further includes an enlarged end portion 20
43.  The outer surface of the enlarged end portion 43 is formed having an
external shoulder 44 and a radially outwardly extending frusto-conical
surface 45.  The frusto-conical surface 45 is disposed within the radially
outwardly extending frusto-conical inner surface 34 of the 25 sleeve 30.
The inner surface of the enlarged end portion 43 is formed having a
plurality of annular serrations or 



teeth 46.  The purpose of these teeth 46 will be explained in detail below.
The collet 40 is preferably formed from a metallic material, such as brass.
However, the collet 40 30 may also be formed from a plastic material, such
as reinforced nylon. A plurality of axially extending slots 47 are formed
in the inner end of the collet 40, extending through the enlarged end
portion 43 and the boss portion 42.  The slots 35 47 are preferably spaced
equidistantly about the collet 47    so as to define a corresponding number
of collet fingers 48.  Preferably, eight of such slots 47 are formed in the
collet 40 to provide eight collet fingers 48.  Each of the collet fingers
48 is capable of being flexed radially 5 inwardly and outwardly, for a
purpose which will be described below. A conventional 0-ring 50 is disposed
within the second stepped bore portion 13 of.the bore formed through the
body 11.  The 0-ring 50 is formed from an elastomeric material 10 and is
adapted to form a fluid-tight seal within the coupling 10, as will be
described below. Initially, the coupling 10 is assembled and secured to the
body 10 for use.  To accomplish this, the insert 20 is first inserted
axially within the bore formed through the 15 body 11. The axial movement
of the insert 20 continues until the intermediate portion 22 thereof
engages the shoulder defined between the third  and fourth stepped bore
portions 14 and 15, respectively.  Then, the O-ring 50 is inserted axially
within the bore formed through the body 11 20 and about the insert 20. The
0-ring 50 is positioned so as to be disposed adjacent to the shoulder
defined between the second and third stepped bore portions 13 and 14 ,
respectively. 



Next, the sleeve 30 is inserted axially within the 25 bore formed through
the body 11 until the leading edge thereof engages the shoulder defined
between the first and second stepped bore portions 12 and 13, respectively.
Lastly, the collet 40 is then inserted axially within the sleeve 30 until
the leading edge thereof abuts the 0-ring 30 50.  Alternatively, the collet
may be inserted axially within the sleeve 30 as  a sub-assembly, which  is
then inserted within the bore until the leading edge of the sleeve 30
engages the shoulder defined between the first and second stepped bore
portions 12 and 13, respectively. 35    Once the coupling 10 has been
assembled in this manner, it can be used to releasably connect a hollow
cylindrical member, such as a flexible nylon tube 60, to the body 11. To
accomplish this, the leading edge of the 5 tube 60 is inserted axially
within the collet 40 and about the insert 20, as shown in Fig. 1. As the
tube 60 is further moved axially, the outer surface thereof engages the
teeth 46 formed on the inner surface of the collet 40. This engagement
causes the collet fingers 48 to be spread 10 radially outwardly, apart from
one another. At the same time, the frusto-conical outer surface 45 of the
enlarged end portion 43 engages the frusto-conical inner surface 34 of the
sleeve 30.  Axial movement of the tube 60 continues such that the leading
edge thereof is pushed through the 15 O-ring 50 and is moved into
engagement with the intermediate portion 22 of the insert 20, as shown in
Fig. 2. Such engagement prevents further axial movement of the tube 60.
This is the normal operating position of the tube 60 relative to the
coupling 10 and the body 11. The O-ring 20 50 provides a fluid-tight seal
between the outer surface of 



the tube 60 and the inner surface of the second stepped bore portion 13 of
the body 11. In this position, the teeth 46 of the collet 40 exert only a
relatively light gripping force on the outer surface of the tube 60. 25
Once the tube 60 has been inserted within the body 11 in this manner, it
cannot be removed therefrom by merely moving it in the opposite axial
direction. If such movement is attempted, the engagement of the teeth 46 of
the collet 40 causes the collet 40 to be moved axially with 30 the tube 60.
Such axial movement of the collet 40 causes the frusto-conical outer
surface 45 of the enlarged end portion 43 to engage the frusto-conical
inner surface 34 of the sleeve 30. As a result, the teeth 46 of the collet
40 are pressed radially inwardly into secure gripping 35 engagement with
the outer surface of the tube 60.  Further    axial movement of the tube 60
is also prevented by the engagement of the shoulder 44 formed on the
enlarged end portion 43 of the collet with the shoulder 35 formed on the
sleeve 20.  As a  result, the collet 40 (and the tube 60 5 engaged thereby)
are positively retained within the coupling 10 and the body 11. As
mentioned above, the outer diameter of the intermediate boss portion 42 of
the collet  40 is only slightly smaller than the inner diameter of the
sleeve 30. 10 As a result,  the collet  40 is supported within the sleeve
30 against radial displacement.  Such radial displacement is undesirable
because it may cause the fluid-tight seal created  by the engagement of the
O-ring 50 with the outer surface of the  tube 60and the inner surface of
the second 15 stepped bore portion 13 of the body 11 to be disrupted. When
it is desired to remove the tube 60 from the coupling 10, the outer flange
portion 41  of the collet 40 



is urged axially inwardly within the body 11 relative to the sleeve 30. .
Such axial movement of the collet 40 causes 20 the frusto-conical outer
surface 45 of the enlarged end portion 43 to be moved out of engagement
with the frusto-conical inner surface 34 of the sleeve 30.  As a result,
the teeth 46 of the collet 40 can be flexed radially outwardly out of
gripping engagement with the 25 outer surface of the tube 60.  While the
collet 40 is maintained in this position, the tube 60 can be moved axially
out of the coupling 10 and the body 11.  If desired, the collet 40 may be
formed without the outer flange portion 41.  This may be desirable in
situations 30 where easy removal of the tube 60 from the coupling 10 is not
preferred.  Without the outer flange portion 41, a special tool may be
required to move the collet 40 as described above to release the tube 60
from the coupling 10. 35    Fig. 4 illustrates a second embodiment of a
coupling 70 in accordance with this invention. The coupling 70 is similar
to the coupling 10 described above, except that the body 11 and the sleeve
30 of the coupling 10 are formed 5 integrally as a unitary body 71.
Otherwise, the coupling 70 functions in the same manner as the coupling 10
described above. In addition, the unitary body 71 can be embodied as a
fitting having a threaded end portion 72 for securing it to a
correspondingly threaded member (not 10 shown). Fig. 5 illustrates a third
embodiment of a coupling 80 in accordance with this invention. The coupling
80 is similar to the coupling 10 described above, except that the insert 20
is formed as an insert 81 having a radially 



15 outwardly flared end portion 82. The flared end portion 82 is
frictionally retained within the third stepped bore portion 14 of the bore
formed through the body 11.  In this embodiment, the outer frusto-conical
surface 45 of the collet fingers enlarged end portion 43 of the collet 40
is 20 replace by a generally axially extending surface 83. Lastly, an
extension 84 is secured to the outer surface of the body 11 to restrict
access to the outer flange portion 41 of the collet 40. As a result, a
special tool is required to withdraw the tube 60 from the coupling 10. 25
Fig. 6 illustrates a fourth embodiment of a coupling 90 in accordance with
this invention. The coupling 70 is similar to the coupling 10 described
above, except that the body 11 and the insert 20 of the coupling 10 are
formed integrally as a unitary body 91. Otherwise, the coupling 30 90
functions in the same manner as the coupling 10 described above.' In
accordance with the provisions of the patent statutes, the principle and
mode of operation of this invention have been described and illustrated in
its 35 preferred embodiments.  However, it must be understood that    the
invention may be practiced otherwise than as specifically explained and
illustrated within the scope of the appended claims. 5 10 15 20 25 30 35  



[err] CLAIMS 1.   A coupling to which a tube is connectable comprising: a
body having a bore formed therein; 5       a sleeve provided within said
bore and immovable relative thereto, said sleeve including a first frusto-
conical surface defining a radially outer end and a radially inner end, a
second frusto-conical surface defining a radially inner end and a radially
outer end, 10 and a radially extending shoulder defined between the inner
ends of said first and second frusto-conical surfaces; a collet disposed
within said sleeve and including a plurality of fingers, each of said
fingers including 15  an enlarged end portion defined by a radially
outwardly extending shoulder and a frusto-conical surface extending from a
radially inner end at said shoulder to a radially outer end, said collet
shoulders cooperating with said sleeve shoulder to retain said collet
within 20 said bore when said collet is attempted to be moved axially out
from said bore; means provided on the collet for gripping the tube when the
collet is attempted to be moved axially out from said bore; and 25       a
tubular insert fitted within the tube to support the tube when it is
gripped by the collet. 2.   A coupling as claimed in claim 1, in which said
sleeve is frictionally retained within said bore. 3.   A coupling as
claimed in claim 1 or 2, in 30  which said sleeve further includes a
generally cylindrical surface extending between said first and second
frusto-conical surfaces. 



4.   A coupling as claimed in claim 3, in which said generally cylindrical
surface extends from a first 35 end at said radially inner end of said
first frusto- conical surface to a second end at said radially    extending
shoulder. 5.   A coupling as claimed in claim 1, in which said sleeve is
formed integrally as a unitary body with the body and defines a portion of
said bore. 5       6.   A coupling as claimed in any preceding claim,
further including means for maintaining said collet in a generally co-axial
position relatively to said bore. 7.   A coupling as claimed in claim 6, in
which said means for maintaining includes an enlarged boss 10  formed on
said collet, said boss being sized to engage said bore to maintain said
collet in a predetermined position relatively thereto. 8.   A coupling as
claimed in any one of the preceding claims, in which the insert is
frictionally 15  retained within the bore. 9.   A coupling as claimed in
any one of claims 1 to 7, in which the insert is formed integrally as a
unitary body with the body and extends within said bore. 20       10.  A
coupling substantially as described hereinbefore with reference to Figures
1 to 3  Figure 4, Figure 5 or Figure 6 of the accompanying drawings.    


