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(57) Abrégée/Abstract:

A quick disconnect Is provided to permit two cable ends to be rapidly connected and disconnected without the use of tools. The
quick disconnect includes rear and front couplings which may be mounted to respective cable ends. Quick connection of the cable
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(57) Abrege(suite)/Abstract(continued):

ends Is effected by connecting the rear and front couplings to one another by a hinge latch. The hinge latch is retained In the
closed position by a compression sleeve which surrounds the hinge latch. The front end of the compression sleeve includes a ring
groove that retains a ring spring. The ring spring engages complementary retention grooves In the hinge latch to bias the hinge
latch In the closed position, thus securing the front coupling to the rear coupling.
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Abstract

A quick disconnect 1s provided to permit two cable ends to be rapidly
connected and disconnected without the use of tools. The quick disconnect includes
rear and front couplings which may be mounted to respective cable ends. Quick
connection of the cable ends is effected by connecting the rear and front couplings to
one another by a hinge latch. The hinge latch is retained in the closed position by a
compression sleeve which surrounds the hinge latch. The tront end of the
compression sleeve includes a ring groove that retains a ring spring. The ring spring
engages complementary retention grooves in the hinge latch to bias the hinge latch in

the closed position, thus securing the front coupling to the rear coupling.
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QUICK DISCONNECT WITH RETAINING SPR

ING

Brian D. Curry
Harry W. Hartman
Frederick J. Ellingson

Field of the Invention
[0001] The present invention relates generally to a quick disconnect which may be
used to connect two couplers and in particular, but not exclusively, to a quick
disconnect having a ring spring for engagement with a hinge latch to bias thé hinge

latched 1n the closed position.

[0002] Presently, many applications exist in which the ability to quickly connect and
disconnect two cable ends is desirable. For example, in many systems, such as
aircraft, marine and automobile engine controls, the abﬂity to quickly and mliably
connect and disconnect to cable ends is desirable in order to service, inspect or

replace the cable inner core.

[0003] However, existing quick connects that incarporate a compression sleeve often
require that the tolerances of the inside diameter of the compression sleeve be
precisely controlled. Such precision can lead to an increased manufacturing cost. In
addition, as the quick disconnect is repeatedly used, the precise dimensions may
change and no longer be within the desired tolerances, due to wear of the components
with use. Accordingly, it would be in advance 1n the state-of-the-art to provide a
quick disconnect that is less susceptible to changes in performance with repeated use
due to component wear. In addition, it would be in advance to provide a quick
disconnect having a design that provides positive feedback to an operator, such as

tactile feedback provided by a “‘click”, when the quick disconnect is assembled into

its final, closed state.
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Summary of the Invention

[0004] In accordance with the present invention, a quick disconnect is provided for
rapidly connecting two members together, such as two cable ends, without the need
for tools. The quick disconnect includes a front coupling and a rear coupling each
for connection to a respective cable end. The quick disconnect further includes a
hinge latch that has at least one finger pivotally mounted at a first end of the rear
coupling. The finger includes a retention groove or a depression disposed at a
second end and includes a coupling groove for receiving the front coupling. A
compression sleeve is also provided and is slidably disposed over the hinge latch. In
addition, the quick disconnect includes a ring spring affixed to a first end of the
compression sleeve and movable with the compression sleeve, the ring spring for
engagement with the retention groove of the finger when the sleeve 1s disposed 1n its

closed position over the hinge latch.

Brief Description of the Drawings

[0005] The foregoing summary and the following detailed description of the

preferred embodiments of the present invention will be best understood when read 1n

conjunction with the appended drawings, in which:

[0006] Figure 1 schematically illustrates a perspective view of a quick disconnect

according to the present invention;

[0007] Figure 2 schematically illustrates an exploded view of the quick disconnect

of Figure 1; and

[0008] Figure 3 schematically illustrates a cross-sectional view of the quick

disconnect of Figures 1 and 2 taken along the section line 3--3 in Figure 1.

Detailed Description of the Invention

[0009] Referring to the figures, wherein like reference numerals refer to like
elements throughout, a quick disconnect in accordance with the present invention,
generally designated 100, is illustrated. The quick disconnect 100 permits two cable

ends to be rapidly connected and disconnected without the use of tools. The quick

2.
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disconnect 100 includes rear and front couplings 10, 70 which may be mounted to
respective cable ends. Quick connection of the cable ends is effected by connecting
the rear and front couplings 10, 70 to one another by a hinge latch 20. The hinge |
latch 20 is retained in the ciosed position by a compress:’i@n\sieeve 40 which

~ surrounds the hinge latch 20. In this regard, the front end 46 of the compression
sleeve 40 includes a ring groove 43 that retains a ring spring 50. The ﬁng spring 50
engages éomplementary retention grooves 24 in the hinge latch 20 to bias the hinge
latch 20 in the closed position, thus securing the front coupling 70 to the rear

coupling 10.

[0010] Turning now to the Figures, in particular Figs. 2 and 3, a quick disconnect
100 in accordance with the present invention 1s illustrated. The quick disconnect 100
includes a rear coupling 10 io which a first cable end may be attached. The rear
coupling 10 may include an opening in a rear end 18 into which the first cable end
may be inserted. The first cable end may be attached by the usé of a set screw, an
adhesive, welding, crimping, or other suitable means. At the front end 19 of the rear
coupling 10, which opposes the rear end 18 of the rear coupling 10, a hinge latch 20
is hingedly connected to the rear coupling 10. The hinge latch 20 includes one or
more fingers 22 that are pivotally connected to the rear coupling 10 at the rear end 23
of the fingers 22. While the quick disconnect 100 is shown having two pivotally
mounted fingers 22, one or more pivotally mounted fingers 22 maybe utilized. For
example, a quick disconnect 100 in accordance with the present invention may
include one finger 22 pivotally mounted to the rear coupling 10 and one finger 22
non-pivotally mounted to the rear coupling 10. As illustrated in Fig. 2, the fingers 22
maybe attached to the rear coupling 10 by any devicé that permits the fingers 22 to
hingedly move. For exampie, the fingers 22 maybe attached to the rear coupling 10 at
the rear end 23 of the fingers 22 by rivets 14 that extend through holes 12 in the rear
coupling 10 and through holes 25 in the fingers 22.

[0011] The quick disconnect 100 may further include a compression sleeve 40
slidably disposed over the fingers 22 to retain the hinge latch 20 in the closed
- position by providing a compression force against the fingers 22. In this regard, the

compression sleeve 40 has a front end 46 that includes a ring groove 43 with a ring

o~
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spring 50 provided in the ring groove 43 for providing the compression force against
the fingers 22. Complementary retention grooves 24 for receiving the ring spring 50 -
may be provided on an outer surface of the fingers 22 proximate the female end 27 of
the fingers 22. The compression sleeve 40 is slidably movable along the Eongitﬁdinai
axis of the quick disconnect 100. When the compression sleeve 40 is positioned in its
extended position, so that the retention spring 50 engages the retention grooves 24 of
the fingers 22, the hinge lawch 20 is locked into its closed position by the compression:

sleeve 40.

[0012] A sleeve spring 30, such as a helical spring, is provided between the hinge
latch 20 and the compression sleeve 40 for cooperation with the compression sleeve
40 to position the compression sleeve 40 in its extended position. The sleeve spring
30 1s disposed over the hinge latch 20 when the sleeve spring 30 is in its substantially
extended, non-compressed state. The front end 34 of the sleeve spring 30 rests
against a sleeve shoulder 42 proximate a front end 46 of the corﬁpression sleeve 40,
and the rear end 32 of the sleeve spring 30 rests against a shoulder 11 of thé rear
coupling 10. The sleeve spring 30 has a length that is selected to position the
compression sleeve 40 1n its extended position so that the ring spring 50 cngages the

retention grooves 24 of the fingers 22 when the sleeve spring 30 is extended.

[0013] The hinge latch 20 may be accessed by sliding the compression sleeve 40
towards the rear coupling 10 which causes the sleeve spring 30 to be compressed,
thereby providing a biasing force between the shoulder 11 of the rear coupiing 16 and
the shoulder 42 of the compression sleeve 40. In particular, the compression sleeve
40 may be moved towards the rear coupling 10 a sufficient distance beyond the rear
end 23 of the fingers 22 to permit the fingers 22 of the hinge latch 20 to pivot fréely
about the rivets 14. For example, a user may pull the compression sleeve 40 against
the force of the sleeve spring 30 towards the rear coupling 10 until the front end 46 of
the compréssion sleeve 40 clears the rear end 23 of the fingers 22 of the hinge latch
20 to place the compression sleeve 40 in its “retracted” position. When the user
releases the compression sleeve 40, the sleeve spring 30 extends pushing the

compression sleeve 40 away from the rear coupling 10 until the ring spring 50 of the
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compression' sleeve 40 engages the retention grooves 24 of the fingers 22 of the hinge
latch 20.

[0014] To assist the user in maintaining the compression sleeve 40 in its retracted
position, the reé.r coupling 10 may be providéd with a pin 47 for engagement with a
slot 44 that extends along the longitudinal axis of the compression sleeve 40. The pin
47 may be mounted to the rear coupling 10 and may extend into the slot 44 of the
compression 'Sleeve 40. The slot 44 may include a keyway 45 that extends
circumferentially relative to the longitudinal axis of the compression sleeve 40 for
engégement with the pin 47. The keyway 45 1s disposed at a location along the length
of the compression sleeve 40 so that the pin 47 1s in registration with the keyway 45
when the compression sleeve 40 is in its retracted position. When the compression
sleeve 40 1s in its retracted position with the pin 47 so registered, the compression
sleeve 40 may be rotated so that the pin 47 enters the keyway 45 and rests against a
shoulder 41 of the keyway 45 to prevent the compression sleeve 40 from returning to
its extended position by action of the sleeve spring 30. Thus, the compression sleeve
40 may be temporarily iocked in place in its retracted position against the biasing
force of the sleeve spring 30 by action of the pin 47 against the shoulder 41 of the

keyway 43.

[06015] With the compression sleeve 40 so locked in the retracted position, a user
may freely manipulate the fingers 22 so as to open and close the latch 20. In
particular, the user may engage a {ront coupling 70, to which a second cable end may
be mounted in the same manner as that described above with respect to the rear
coupling 10, with the hinge latch 20. In this regard, at the female end 27 of each
finger 22, a flange groove 21 is provided which is dimensioned to receive a flange 74
of a front coupling 70. The user may insert the flange 74 within the flange grooves 21
of the fingers 22 and close the hinge latch 20 about the flange 74 to retain the front
coupling ’70 within the hinge latch 20. With the front coupling 70 so positioned
within the hinge latch 20, the user may release the compression sleeve 40 from its
locked retracted position so that the force of the sleeve spring 30 returns the
compression sieeve 40 to its extended position where the ring spring 50 engages the

retention grooves 24 of the fingers 22 to securely retain the front coupling flange 74

5.
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in the hinge latch 20, thereby connecting the rear coupling 10 to the front coupling
70.

[0016] In addition, the quick disconnect 100 may optionally be provided with an
outer sleeve 60 that is dimensioned to fit over the compression sleeve 40 and to
extend along the length of the quick disconnect 100. The outer sleeve 60 may be
attached to the compression sleeve 40 by any suitable means, including, for
example, by compression fit. The components of the quick disconnect 100 may be

fabricated from metal or other suitable materials.

[0017] These and other advantages of the present invention will be apparent to those
skilled in the art from the foregoing specification. Accordingly, it will be
recognized by those skilled in the art that changes or modifications may be made to
the above-described embodiments without departing from the broad inventive
concepts of the invention. It should therefore be understood that this invention 1s
not limited to the particular embodiments described herein, but 1s intended to

include all changes and modifications that are within the scope of the invention as

set forth in the claims.
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CLAIMS

. A quick disconnect, comprising:

a front coupling and a rear coupling each for connection to a respective cable end;

a hinge latch comprising at least one finger pivotally mounted at a first end to _the
rear coupling, the finger having a retention groove disposed at a second end
and having a coupling groove for receiving the front coupling;

a compression sleeve slidably disposed over the hinge latch;

a ring spring affixed to a first end of the compression sleeve and movable with the
compression sleeve, the ring spring for engagement with the retention
groove of the finger when the sleeve 1s disposed in its closed position over

the hinge latch.

2. The quick disconnect according to claim 1, wherein the ring spring is retained within a

ring groove disposed in the compression sleeve.

3. The quick disconnect according to claim 1, wherein the hinge latch comprises a

plurality of fingers pivotally mounted at a first end to the rear coupling.

4. The quick disconnect according to claim 1, comprising a sleeve spring disposed over

the hinge latch.

5. The quick disconnect according to claim 1, comprising a sleeve spring disposed

between the hinge latch and the compression sleeve

6. The quick disconnect according to claim 1, comprising a pin disposed at the rear

coupling, and wherein the compression sleeve comprises a slot for engaging the pin.

7. The quick disconnect according to claim 6, wherein the slot includes a keyway for

retaining the pin, so that the compression sleeve 1s retained in a retracted position to

permit the finger of the hinge latch to freely pivot.

_7-
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8. A quick disconnect, comprising:

a front coupling and a rear coupling each for connection to a respective cable end;

a hinge latch comprising at least one finger pivotally mounted at a first finger end
to the rear coupling, the finger having a depression disposed at a second
end and having a coupling means for retaining tfront coupling;

a compression sleeve slidably disposed over the hinge latch; and

biasing means affixed to a first end of the compression sleeve and movable with
the compression sleeve, the biasing means for engagement with the
depression of the finger when the sleeve 1s disposed in 1ts closed position
over the hinge latch to provide a biasing force to retain the hinge latch 1n
the closed position, whéreby the front coupling and rear coupling are

connected together, wherein the biasing means comprises a spring.

9. The quick disconnect according to claim 8, wherein the biasing means comprises a ring

spring.

10. The quick disconnect according to claim 8, wherein the hinge latch comprises a

plurality of fingers pivotally mounted at a first end to the rear coupling.

11. The quick disconnect according to claim 8, comprising a sleeve spring disposed over

the hinge latch.

12. The quick disconnect according to claim 8, comprising a sleeve spring disposed

between the hinge latch and the compression sleeve.

13. The quick disconnect according to claim 8, comprising a pin disposed at the rear

coupling, and wherein the compression sleeve comprises a slot for engaging the pin.

14. The quick disconnect according to claim 13, wherein the slot includes a keyway for
retaining the pin, so that the compression sleeve 1s retained 1n a retracted position to

permit the finger of the hinge latch to freely pivot.

8.
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