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Apparatus for rapidly engaging and disengaging threaded coupling
members

Abstract

A coupling device having a first member provided with threads, a second member
having an opening into and out of which the first member is inserted and removed,
threaded elements within the second member mounted for movement between a
first position where the first member may be threaded with the second member and
a second position where the threaded elements have a diameter larger than the
diameter of the threads of the first member permitting the first member to slide
axially in and out of the second member, pull/lock/torque pins associated with the
threaded elements and a manually operable mechanism for moving the threaded
elements longitudinally into engagement with the pins expanding the threaded
elements to their second position. The second member including an outer body
provided with oval openings through which the pull/lock/torgue pins pass and the
threaded elements may include oval indentations against which the ends of the
pull/lock pins abut, and wherein the threaded elements may include shoulders
against which the pull/lock/torque pins abut.
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Claims

1. A coupling device comprising:
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a first member provided with threads;

a second member having an opening into and out of which said first member may
be inserted and removed, respectively;

an outer body having sides, frustoconical internal surfaces and oval openings on
the sides;

threaded elements within said second member with frustoconical surfaces
matching the frustoconical internal surfaces of the outer body and which are
mounted for movement between a first position wherein the first member may be
threaded within the second member and the second position wherein the threaded
elements have a diameter larger than the diameter of the threads of the first
member permitting the first member to slide axially in and out of the second
member, as desired,

pull/lock/torgque pins passing through the oval openings in the outer body which
are associated with the threaded elements, the pull/lock/torque pins terminating in
ends;

a sleeve mounted for movement upwardly and downwardly, and a manually
operable mechanism associated therewith with the pull/lock/torque pins attached
thereto which cause the pins to apply an axial force to the threaded elements
moving the pins into engagement with the threaded elements; and

wherein the threaded elements include oval indentations against which the ends of
the pull/lock/torque pins abut locking the threaded elements in place when the
sleeve is down.

2. A coupling device as in claim 1, wherein said pull/lock/torque pins act
longitudinally on the threaded elements above the openings expanding the
threaded elements to the second position, aforesaid.

3. A coupling device as in claim 1, wherein said pull/lock/torque pins act
longitudinally on the threaded elements above the openings expanding the
threaded elements to the second position, aforesaid.

4. A coupling device as in claim 1, wherein said manually operable mechanism and
sleeve move along the outer body, the pull/lock/torque pins passing through the
outer body, and a spring interposed between the sleeve and the outer body forcing
the sleeve and pull/lock/torque pins against the threaded elements forcing same
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back into engagement.

5. A coupling device as in claim 1, wherein said manually operable mechanism and
sleeve move along the outer body, the pull/lock/torque pins passing through the
outer body, and a spring interposed between the sleeve and the outer body forcing
the sleeve and pull/lock/torque pins against the threaded elements forcing same
back into engagement.

6. A coupling device as in claim 1, wherein the pull/lock/torque pins include means
for transferring torque from the outer body directly to the threaded elements.

7. A coupling device as in claim 1, wherein the pull/lock/torque pins include means
for transferring torque from the sleeve directly to the threaded elements.

8. A coupling device as in claim 1, wherein the pull/lock/torque pins include means
for transferring torque from the sleeve or outer body directly to the threaded
elements.

9. A coupling device comprising:
a first member provided with threads;

a second member having an opening into and out of which said first member may
be inserted and removed, respectively;

said second member including an outer body and a sleeve;

threaded elements within said outer body and mounted for movement between a
first position wherein the first member may be threaded within the second member
and a second position wherein the threaded elements have a diameter larger than
the diameter of the threads of the first member permitting the first member to slide
axially in and out of the second member, as desired;

pull/lock/torque pins attached to the second member and associated with the
threaded elements, the pull, lock/torque pins terminating in ends;

the outer body being provided with oval openings through which the
pull/lock/torque pins pass;

the threaded elements including surfaces against which the ends of the
pull/lock/torque pins abut locking the threaded elements in place when the sleeve is
down, such that as the outer body is moved relative to the sleeve the threaded
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elements are moved longitudinally into engagement with the pins expanding the
threaded elements to their second position, aforesaid; and

wherein the surfaces of the threaded elements comprise oval indentations against
which the ends of the pull/lock/torque pins abut.

10. A coupling device as in claim 9, wherein the surfaces of the threaded elements
comprise oval indentations against which the ends of the pull/lock/torque pins
abut.

11. A coupling device comprising:
a first member provided with threads;

a second member having an opening into and out of which said first member may
be inserted and removed, respectively;

said second member including an outer body and a sleeve;

threaded elements within said outer body and mounted for movement between a
first position wherein the first member may be threaded within the second member
and a second position wherein the threaded elements have a diameter larger than
the diameter of the threads of the first member permitting the first member to slide
axially in and out of the second member, as desired,

pull/lock/torque pins attached to the second member and associated with the
threaded elements, the pull, lock/torque pins terminating in ends;

the outer body being provided with oval openings through which the
pull/lock/torque pins pass;

the threaded elements including surfaces against which the ends of the
pull/lock/torque pins abut locking the threaded elements in place when the sleeve is
down, such that as the outer body is moved relative to the sleeve the threaded
elements are moved longitudinally into engagement with the pins expanding the
threaded elements to their second position, aforesaid; and

wherein the surfaces of the threaded elements include openings through which the
ends of the pull/lock/torque pins pass.

12. A coupling device as in claim 11, further comprising a spring interposed between
the sleeve and the outer body forcing the sleeve and pull/lock/torque pins against
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the threaded segments forcing same into engagement.

Description

BACKGROUND AND SUMMARY OF THE INVENTION

The present invention relates to a coupling device featuring threaded members
capable of rapid engagement and disengagement.

Threaded coupling devices, such as nuts and bolts, have often proven ineffective in
highly specialized applications, including by way of example where speed is
required and where rotating movement is undesirable. In the coupling devices
which are the subject of U.S. Pat. Nos. 4,378,187, 5,324,150, 5,378,100 and 5,427,488,
for example, there are disclosed various threaded fasteners featuring radially
inwardly biased arcuate segments mounted to engage the threads of a bolt or other
threaded member. The threaded segments are movably mounted within a casing
and are resiliently urged inwardly. Typically the casing is provided with axially
spaced apart radially inwardly directed surfaces of revolution, such as
frustoconical surfaces, extending at a common acute angle to the axis of the
fastener. In this manner the fasteners and couplings may be secured by merely
pushing the nut into the bolt by rectilinear movement, afterwhich final tightening is
accomplished by a small amount of rotation.

Such coupling devices may be constructed to be both engaged and disengaged by
rapid rectilinear movement. In such case, the bolt is inserted within the nut by
rectilinear sliding movement for a predetermined distance, afterwhich it is rotated
into tight engagement with the nut. Release of the bolt may be accomplished simply
by rotating same slightly in the opposite direction, afterwhich simple sliding
movement of the bolt withdraws the threaded elements of same from engagement
permitting the bolt to be slidably removed axially from the nut.

In Applicants' application Ser. No. 08/489,158, filed Jun. 9, 1995, rapid engagement
and disengagement along the rectilinear axis is accomplished with the coupling
members, there being featured pin assemblies movably fitted within adjacent
V-shaped segments of the movably mounted externally threaded elements, such
that as the coupling members are moved relative to each other the pin assemblies
force the threaded elements apart. In addition, ball assemblies are employed
enhancing the locking action of the component parts while ensuring proper
alignment thereof.
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In the present invention, the outer body of the coupling device is provided with oval
openings through which pull/lock pins pass, while the threaded elements include
oval indentations against which the ends of the pins abut, thus locking the threaded
elements when the sleeve associated with the outer body is moved. The pull/lock
pins penetrate the outer body and the threaded segment with very little side
clearance, thus permitting the pull/lock pins to move axially when the sleeve is
pulled back. The lower portion of the oval in the threaded segment does not
penetrate through the face of the thread, such that when the sleeve is down, the
pins abut the ledges and lock the threads into place. The ends of the
pull/lock/torque pins prevent the threaded segments from moving backwardly.
This simplified locking mechanism eliminates the need for the locking ball assembly
of Applicants' earlier filed application. Still further, as the sleeve is pulled
upwardly the pull/lock/torque pins clear the ledge since the oval penetrates the
thread face and the threaded segments are free to move. Continued pulling back of
the sleeve causes the thread segments to engage the top cap ramp thereby directing
the threaded segments back and away. As the threaded segments are moved
backwardly, the pull/lock/torque pins pass through the opening in the threaded
segments permitting the threaded segments to move.

Still further, when the sleeve is positioned downwardly, the sleeve or handle
attached to the outer body or the outer body itself, can be rotated. The resulting
torque force is transmitted to the pull/lock/torque pins and thus to the threaded
segments. This feature eliminates the need for torque pins or bosses placed on the
top cap or outer body as in previous constructions, and other patents. Furthermore,
the force of the sleeve spring on the threaded segments permits the elimination of
the circumferential garter spring.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of the coupling device illustrating the position of the parts
before the externally threaded member is inserted therein;

FIG. 2 is a sectional view of the coupling device with the sleeve raised,;

FIG. 3 is an exploded perspective view illustrating the components of the coupling
device; and

FIG. 4 is a sectional view of the coupling device without the locking feature.
DESCRIPTION OF THE PREFERRED EMBODIMENT

As seen in FIGS. 1-3, the coupling device of the present invention includes a first
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member 10 which in the preferred embodiment is a bolt provided with helically
positioned threads 12 and a head 14, and a second member 15 having an outer body
16 into which the first member 10 may be inserted in locking relationship.

The second member 15 includes an outer body 16 surrounded by a sleeve 18,
between which is located a compression spring 20. The inner surface of the outer
body 16 is provided with threads 22 and the top cap 24 is similarly provided with
threads 26, thus enabling the top cap 24 to be screwed in place within the outer body
16.

The reference numeral 28 generally designates a plurality of movably mounted,
externally threaded elements which are positioned within the lower cavity of the
outer body 16. The movably mounted threaded elements 28, which in the preferred
embodiment are three in number, are surrounded and urged together with a garter
spring 30, as seen in FIG. 3. The movably mounted threaded elements 28 are each
provided with internal threads 32 which are complimentary in configuration to the
threads 12 of the first member 10.

The reference numeral 33 generally designates a plurality of pull/lock/torque pins
which are fastened by threads to the sleeve 18 and which pass through the outer
body 16 through the openings 34 (FIG. 3) and 42 (FIG. 4). Only a small amount of
clearance is provided between the pins 33 and the openings 34 and 42, such that the
pull/lock/torque pins 33 move smoothly in an axial direction when the sleeve 18 is
moved backwardly, as explained hereinafter.

In the first embodiment, each of the threaded segments 28 is provided with an oval
indentation 36. Thus, when the sleeve 18 is in its lowermost position, the
pull/lock/torque pins 33 abut and lock the threaded elements 28 in place. The
pull/lock/torque pins 33 do not pass through the threaded segments 28 since the
oval indentations 36 are not openings passing through the threaded segments 28
but are only indented surfaces against which the pull/lock/torgue pins 33 abut. In
the position illustrated in FIG. 1, it will be apparent that the end 38 of the pin 33
engages the shoulder 40 of the threaded segment 28 preventing same from moving
backwardly. This simplified locking mechanism eliminates the need for locking balls
and related structure. As the sleeve 18 is moved upwardly to the position illustrated
in FIG. 2, the ends 38 of the pull/lock/torque pins 32 clear or pass above the ledge or
shoulder 40 and are free to pass through the opening.

The second embodiment in FIG. 4 eliminates the locking feature with the oval
indentations 36 and simply has a round opening 42 in the threaded segment larger
than the pull/lock/torque pins 33 that allows the pull/lock/torgue pins to pass
through the threaded segment.
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Continued movement of the sleeve 18 causes the pull/lock pins 33 to contact the top
portions of the openings 36 or 42 in the threaded segments 28. Activating the pins 33
at this point rather than at the bottom of the threaded elements 41 provides
additional design opportunities. Movement of the sleeve 18 causes the
pull/lock/torque pins 33 to lift the threaded segments 28 causing same to press
against the conical surfaces 42 of the top cap 24 thereby forcing the threaded
segments 28 outwardly in a radial direction. At this time, the first member 10 may
be inserted. Releasing the sleeve 18 moves the threaded segments 28 downwardly
forcibly engaging and locking with the external threads 12.

From the foregoing, it will be apparent that the interaction between the
pull/lock/torque pins 33 and the openings 36 and 42 eliminates the need for
structure such as the pin assemblies and V-shaped segments in Applicants'
co-pending application, noted above, and if desired, the circumferential garter
spring. Moreover, it is not necessary to have the sleeve 18 extend to the front of the
assembly since the locking function performed by the pins 33 and openings 36 and 42
acts at points spaced inwardly from the end of the assembly. Still further, the sleeve
18 in its lowermost position, or a handle (hex or other feature) attached to the
outer body 16, can be rotated. The resulting torque force is transmitted to the pins
33 and thus to the threaded segments 28 by the pins 33. This eliminates the need for
torque pins or bosses positioned on the top cap 24 as has been sometimes done in
the past.
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FIG. 2
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