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(57) Abstract

A coupling device including a first member (10) provided with external threads (16) and a second member (12) having an opening
therein into which the first member is inserted. The second member is provided with a plurality of movably mounted intemally threaded
elements (28) for receiving the external threads of the first member. A structure is provided whereby the first member (10) may be inserted
within the second member (12) by rectilinear sliding movement, afterwhich the first member (10) is rotated into tight engagement with
the second member (12). Release of the first member (10) is accomplished by rotating the first member (10) very slightly in the opposite
direction, afterwhich simple manual manipulation of the second member (12) withdraws the threaded elements (28) from engagement
permitting the first member to be slidably removed from the second member.
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METHOD AND APPARATUS FOR ENGAGING THREADED MEMBERS

TECHNICAL FIELD

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

5 devices, such as conventional nuts and bolts, have
often proven ineffective in highly specialized
applications, for example, where speed is required,
or where extended rotating movement is undesirable.
Efforts have been made to design threaded coupling

10 devices which may be assembled by rapid rectilinear
movement followed by final tightening by rotating
one member relative to the other. Just as there is
a need to reduce the time and effort required to
assemble threaded coupling members, there also

15 exists a need to simplify and speed up the process
of disengaging threaded coupling devices.

The coupling device of the present invention
includes a first member provided with external
threads and a second member having an opening

20 therein into which the first member is inserted.
The second member is provided with pluralities of
movably mounted internally threaded elements for
receiving the external threads of the first member.
Structure is provided whereby the first member may

25 be inserted within the second member by rectilinear
sliding movement for a predetermined distance
afterwhich the first member may be rotated into
tight engagement with the second member. Release of
the first member may be accomplished simply by

30 rotating the first member very slightly in the
opposite direction, afterwhich simple manual
manipulation of the second member withdraws the
threaded elements from engagement permitting the
first member to be slidably removed axially from the

35 second member. With the present invention it is
therefore possible to attach and detach threaded

couplings quickly with only minimal rotating action.
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view illustrating
generally the components of the coupling device,
including the first externally threaded member and

the second internally threaded member which receives

the first member;

Fig. 2 is an exploded perspective view
illustrating the parts of the second coupling
member, particularly the structure for movably
mounting the internally threaded elements and the
key elements for causing the internally threaded
elements to withdraw facilitating easy sliding
removal of the first member in an axial direction
along a rectilinear path;

Fig. 3 is a sectional view taken along line 3-3
of Fig. 1 illustrating in particular the various
frustoconical surfaces within the second coupling
member;

Fig. 4 is an enlarged cross-sectional view of
the threads of the movably mounted threaded
elements;

Fig. 5 is an enlarged cross-sectional view of
one of the movably mounted threaded elements,
illustrating in particular the spring-biased washer
for exerting downward pressure thereon to normally
urge the threaded element inwardly in a radial
direction, and the associated key element manually
operated by the user to urge the threaded element
outwardly in a radial direction to release the first
coupling member;

Fig. 6 is a sectional view of the coupling
device illustrating the position of the various
parts of the second coupling member prior to
introducing the first member therein;

Fig. 7 is a sectional view of the coupling
device illustrating the position of the parts of the
second coupling member during movement of the
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externally threaded first member into the internally
threaded second member;

Fig. 8 is a sectional view of the coupling
device illustrating the position of the parts of the
second coupling member when the first coupling
member is fully threaded therein;

Fig. 9 is a sectional view of the coupling
device illustrating the position of the parts of the
second coupling member when manual force is applied
thereto withdrawing the threaded elements of the
second coupling member thereby releasing the first
coupling member for sliding, outward movement along
a rectilinear path; and

Fig. 10 is a schematic diagram illustrating the
crest-to-crest relationship of the threads 16 of the
first member or bolt 10 and the threads 29 of the
threaded sections 28 during sliding movement of the

first member into the second coupling member.

BEST MODE FOR CARRYING OUT THE INVENTION

As seen in Fig. 1, the coupling device of the
present invention includes a first member 10
provided with threads and a second member 12 having
a threaded opening therein into which the first
member 10 may be inserted in locking relationship.
More specifically, the first member 10 in the
preferred embodiment is a bolt provided with a head
14 and helical threads 16 on the shaft thereof. The
second member 12 will now be described with
reference to Figs. 2, 3 and 6.

The second member 12 includes a sleeve 18 into
which is slidably mounted a cylinder 20. The
cylinder 20 is provided with a series of slots 22
through which corresponding keys 24 pass. The keys
24 are attached to the sleeve 18 with fasteners 26.

The cylinder 20 is provided with a

frustoconical surface 19, as best seen in Fig. 3.
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More particularly, the frustoconical surface 19 is a
surface of revolution extending at an acute angle «
to the longitudinal axis of the sleeve 18 and
cylinder 20 along which the first member 10 moves.

A second frustoconical surface 21 is provided within
the cylinder 20 extending at an acute angle a to the
longitudinal axis of the sleeve 18 and the cylinder
20.

A plurality of movably mounted, externally
threaded elements genefally designated by the
reference numeral 28 are positioned within the lower
cavity of the cylinder 20. The movably mounted
threaded elements 28, which in the preferred
embodiment are three in number, are held in place
and urged downwardly within the cavity 30 by the
washer 32, as explained hereinafter. As illustrated
in Fig. 4, the movably mounted threaded elements 28
are provided with internal threads 29 coaxial with
the cylinder 20. The internal threads 29 have an
apex angle (.

The second member 12 includes a cap 34 which is
mounted for movement relative to the sleeve 18. The
cap 34 includes a shoulder 36 provided with threads
38 which engage the threads 39 of the cylinder 20
permitting the cap 34 to be screwed in place within
the cylinder 20. A hole 35 is provided in the
shoulder 36 for receiving a locking pin 37 which
passes through the hole 21 in the cylinder 20. 1In
this manner, proper alignment of the cap 34 and the
cylinder 20 with the slots 22 and key elements 24,
sleeve 18 and the threaded elements 28 is insured.
As seen in Figs. 2-3, a coil spring 40 is positioned
within the gap 42 between the outer wall of the cap
34 and the inner wall of the sleeve 18. The coil
spring 40 normally urges the cap 34 and the sleeve

18 in opposite directions.
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A second coil spring 44 is positioned within
the cavity 46 between the shoulder 48 of the cap 34
and the lip 50 of the washer 32. The second coil
spring 44 normally urges the washer 32 downwardly
such that the lip 50 thereof engages the upper edges
54 of the movably mounted threaded elements 28, as
seen in Fig. 5.

The cross section of each cf the movably
mounted internally threaded elements 28 is depicted
in Figs. 3, 5 and 6. Each threaded element 28
includes at the top on the inner surface thereof a
frustoconical surface 52 terminating at the upper
portion thereof in the edge 54 against which the
bottom of the lip 50 of the washer 32 abuts. Each
of the elements 28 is also provided with a
frustoconical surface 55 extending at an acute angle
o to the axis of the sleeve 18, thus permitting easy
sliding movement between the frustoconical surfaces
21 and 55.

Still further, each of the movably mounted
internally threaded elements 28 is provided near the
bottom thereof with a frustoconical surface 56 which
extends at an acute angle o to the axis of the
cylinder 20. The frustoconical surfaces 56 of the
movably mounted threaded elements 28 are thereby
adapted to axially abut and slide on the
frustoconical surface 19 of the cylinder 20.
Moreover, the frustoconical surface 56 of each of
the elements 28 abuts the sloping surface 58 of each
of the keys 24.

In the preferred embodiment of the present
invention, the acute angle a (Fig. 3) of the
aforementioned frustoconical surfaces is less than
the apex angle f of the threads 29 of the elements
28. Thus, the inclined surfaces of the threads 29
extend at greater acute angles to the axis of the
cylinder 20, then the frustoconical surfaces of the
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chinder 20. By way of example only, with a bolt
having threads 16 and elements 28 having threads 29
of apex angles of 600, it is advantageous to form
the aforementioned frustoconical surfaces of angles
a of approximately 45o0.

The structural relationship between the keys 24
and the movably mounted internally threaded elements
28 and the operation thereof will now be described.
Each of the keys 24 protrudes through a slot 22
formed in the cylinder 20 and engages the sloping
surface 56 of the movably mounted threaded element
28. As seen in Fig. 5, each of the threaded
elements 28 is provided with a notch 57 defining the
downwardly sloping contact surface area 56 which is
complementary in configuration with respect to the
downwardly sloping contact surface 58 of the key 24.
Thus, as the cap 34 is manually moved closer to the
sleeve 18, the keys 24 move upwardly causing the
threaded elements 28 to move outwardly disengaging
the threads 29 thereof from the threads 16 of the
first member 10.

Fig. 6 illustrates the position of the movably
mounted, internally threaded elements 28 before the
first member or bolt 10 is inserted within the
second member 12. It will be apparent that the
groups of threaded elements 28 are urged inwardly
towards each other in an axial direction by the
force of the second spring 44. Fig. 7
illustrates the position of the parts when the first
member or bolt 10 is moved into the second member 12
by sliding movement, i.e., the bolt 10 is moved
inwardly merely by pushing it without rotation. It
will be apparent that as the threads 16 of the first
member 10 engage the threads 29 of each of the
threaded elements 28, the elements 28 are moved
radially outward. With reference to the schematic

of Fig. 10, it can be seen that during sliding
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movement of the bolt 10, the threads 16 and 29 are
in crest-to-crest relationship. With the threads 16
and 29 in this position, the bolt 10 could be
advanced by rotation, if desired, but in accordance
with the objectives of the present invention only
sliding movement is used.

Fig. 8 illustrates the first member or bolt 10
fully inserted within the second member 12. After
the first member or bolt 10 is pushed all the way
into the second member 12, or as close thereto as
may be desired or practical, the head 14 is manually
rotated until the inside surface 61 of the head 14
abuts the lower surface 62 of the sleeve 18, thus
locking the first member 10 within the second member
12. It is understood that since the threaded
elements 28 are movably mounted within the cylinder
20, there is some capability of movement even when
the bolt 10 is being inserted within the elements
28. Thus, when the head 14 of the bolt 10 is
rotated the frictional force between the threads 16
and 29 is enhanced by the resiliency of the
engagement between the threaded elements 28 and the
threaded bolt 10. That is, because the threaded
elements 28 are not rigidly positioned within the
cylinder 20--as in the case of most fastening nuts--
the tightening of the bolt 10 by rotation tends to
resiliently urge the threaded elements 28 downwardly
providing an unusually tight locking action. Safety
features are provided to guard against accidental
unlocking. The cap 34 is continuous metal to base
to guard against "bump release;" the shoulder 35 of
the sleeve 18 must be pulled toward the cap 34 to
effect release. Also, the shoulder 35 of the sleeve
can not be moved toward the cap 34 until the tension
between the threads is released.

Fig. 9 illustrates releasing of the first
member 10. More particularly, as the top 34 and the



WO 94/24442

10

15

20

25

30

35

PCT/US94/04024

8

shoulder 35 of the sleeve 18 are moved in close
proximity to one another against the force of the
first coil spring 40, the upward movement of the
keys 24, and the sliding movement of the supporting
surfaces 58 of the keys 24 and the supporting
surfaces 56 of the threaded elements 28 promoted
thereby, move the threaded elements 28 outwardly
away from each other in a radial direction, thus
releasing the engagement between the threads 16 of
the first member 10 and the threads 29 of the
threaded elements 28, thus permitting the first
member 10 to be removed by rectilinear, sliding
movement. It is to be noted, returning to Fig. 8,
that the first member or bolt 10 is locked securely
in place by rotation, as previously described. It
is therefore necessary, before the first member 10
can be released, to rotate same briefly in a
counterclockwise direction to release the locking
action between the threads 16 and 29. With the
foregoing in mind, after the first member 10 is
briefly rotated counterclockwise, the shoulder 35 of
the sleeve 18 is moved towards the cap 34, thus
withdrawing the threaded elements 28 releasing the
first member 10. 1If, for example, the coupling
device of the present invention is oriented
vertically such as seen in Fig. 9, after unlocking
the bolt 10 and moving the shoulder 35 of the sleeve
18 upwardly towards the cap 34, the bolt 10 will
actually drop freely from the assembly under the
influence of gravity.

Although a preferred embodiment of the present
invention has been described, it is to be understood
that other embodiments may exist and changes made
without departing from the spirit and scope of the

invention.
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CLAIMS:

1. A method of rapidly engaging and
disengaging first and second coupling members
provided with external and internal threads,
respectively, comprising the steps of:

inserting the first coupling member within the
second coupling member;

moving the internal threads of the second
coupling member apart from each other;

continuing to move the first coupling member
within the second coupling member by sliding
movement ;

briefly rotating the first coupling member such
that the external threads thereof tightly engage the
internal threads of the second coupling member
locking the coupling members together;

rotating the first coupling member in the
opposite direction to release the tight engagement
between the external threads of the first coupling
member and the internal threads of the second
coupling member;

moving the internal threads of the second
coupling member apart from each other; and

removing the first coupling member from the

second coupling member by sliding movement.

2. A coupling device comprising:

a first member provided with threads;

a second member having an opening therein lying
along a longitudinal axis into which said first
member may be inserted;

threaded elements movably mounted with respect
to sald second member;

means permitting said first member, as it is
inserted within said opening and moved along said
axis by sliding movement, to cause said threaded

elements to move radially outward, afterwhich brief
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rotating movement of said first member tightly moves
said first member into engagement with said second
member; and

means moving said threaded elements radially
outward, permitting said first member to be moved

outwardly along said axis by sliding movement.

3. A coupling device as in claim 2, wherein
said threaded elements comprise a plurality of
internally threaded elements having frustoconical
surfaces mating with corresponding frustoconical
surfaces within the second member thus permitting
said threaded elements to move inwardly and
outwardly in a radial direction relative to the
second member and means bilasing said threaded

elements inwardly within said second member.

4. A coupling device as in claim 3, wherein
said means moving said threaded elements radially
outward comprises a movably mounted key element
associated with each of said internally threaded
elements and provided with a sloping supporting
surface, each of said threaded elements having a
corresponding sloping supporting surface, such that
movement of said key elements causes sliding
movement of said threaded elements along the
juncture of said sloping supporting surfaces moving

said internally threaded elements outwardly.

5. A coupling device as in claim 4, wherein
said means moving said threaded elements outwardly
further comprises a cap associated with said second
member, means biasing said cap away from said second
member, said threaded elements being movable with
said cap whereas said key elements move with said
second member, such that movement of said cap and

said second member towards each other against the



WO 94/24442

10

15

20

25

30

35

PCT/US94/04024

11

force of said biasing means causes the

aforementioned movement of said key elements.

6. A coupling device as in claim 2, wherein
said second member comprises a cylinder provided
with a plurality of slots therein, a plurality of
threaded elements, means mounting said elements to
move between a first inner position wherein the
threads are positioned to mate with the threads of
said first member and a second, outer position
wherein the threads are out of engagement with the
threads of said first member, means urging said
threaded elements to said first, inner position,
slotted portions within said threaded elements
including inclined supporting surfaces, and wherein
said means moving said threaded elements outwardly
permitting said first member to move ocutwardly along
said axis by sliding movement comprises key elements
extending through said slots of said cylinder
including sloping supporting surfaces engaging the
supporting surfaces of said threaded elements and
means moving said keys upwardly causing said
threaded elements to move outwardly towards said
second position as there is sliding movement between
the supporting surfaces of the keys and the threaded

elements.

7. A coupling device as in claim 6, wherein
said means moving said key elements comprises a
sleeve, said key elements secured to said sleeve, a
cap connected to said cylinder, spring means urging
said cap and sleeve away from each other, such that
manual movement of said cap and sleeve towards each
other moves said key elements, the sliding action
between said supporting surfaces of said key
elements and the threaded elements moving said

threaded elements to their second outer position.
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