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A coupling for two tubular members (10, 40), one (40) of which is provided with a keyhole aperture (50) having a hole (52)
intersected by a slot (54) and the other (10) of which is provided with an end plug (28) having an internally threaded bore (38), is
effected by a bolt (20) in which a head (22) is separated from an externally threaded shaft (26) by a neck (24). The head (22) and
shaft (26) are of such a size that they cannot pass through the slot (54), but the neck (24) is of lesser width and can pass through
the slot (54). The head (22) is passed through the hole (52), and the neck (24) is slid into the slot (54). The internally threaded bore
(38) of the plug (28) is then screwed onto the shaft (26). Means are provided for locking the bolt (20) in position, and preferably
comprise a washer (60) having a hole (62) through which the shaft (26) may project and a pin (68) for engaging the hole (52).
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TITLE

Couplings

DESCRIPTION

The invention relates to couplings for the connection of

a strut and a tie.

The invention -provides a coupling for the connection of
one end of a tubular first member to a tubular second
member, the coupling comprising:

a bolt having a head, a threaded shaft and a neck
portion, the neck portion being intermediate the head and
the threaded shaft and narrower than either of them:

a keyhole aperture in the wall of the tubular
second member, the keyhole aperture comprising a hole
sufficiently large to receive the head of the bolt and a
slot intersecting the hole and having a width greater
than that of the neck portion of the bolt but less than
those of the head and threaded shaft of the bolt:

means for locking the bolt in a position in which
its head 1is disposed within the second member, its
threaded shaft projects from the second member, and its
neck portion 1is received in the slot of the keyhole

aperture; and
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a plug rotatably received in one end of the first
member and having an internally threaded part for co-

operation with the threaded shaft of the bolt.

The tubular second member may be of any desired cross-
-section, including triangular, square, rectangular,
hexagonal, octagonal and circular. The slot of the
keyhole aperture preferably extends parallel to the axis
of the second member. The ends of the second member may
be closed by end caps. One end may alternatively be
provided with a foot member. The foot member may have an
externally threaded portion for screwing into a nut
secured in the end of the second member, and will be
adjustable by regulating the length of the externally
threaded portion which is screwed into the nut. The
reverse arrangement whereby the foot member has an
internally threaded portion for co-operation with an
externally threaded bolt secured in and projecting from
the end of the second member is possible but is not
preferred. Many other means of securing a foot member or
an end cap to the second member will be known to those
skilled in the art, and accordingly they will not be

described here.

The first member may be of any desired cross-section, but
is preferably of square, rectangular or circular cross-
section. The plug received in the end of the first
member may comprise a head portion for abutment to the
end of the first member and a main portion for insertion
into the end of the first member. The head portion 1is
formed at one end of the main portion and is preferably
integral therewith. The other end of the main portion
may terminate in a plurality of compressible legs
delineated by axial slots in the said other end of the
main portion, each leg carrying an upstanding detent

member. The first member has an internal shoulder for co-
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-operation with the detent members. The internal
shoulder may be formed by a groove in the internal wall

of the first member.

The means for locking the bolt in the aforesaid position
preferably comprises a locking washer having a hole
through which the threaded shaft of the bolt may pass and
a pin of a size such that it may be inserted in the hole
of the keyhole aperture but not in the slot of the
keyhole aperture. The faces of the locking washer are
preferably shaped to correspond one with the outer
surface of the second member and the other with the outer
end of the head portion of the plug. An alternative
means for locking the bolt comprises a rebate around the
slot of the keyhole aperture for co-operation with a
corresponding projection formed on the end of the plug.

The bolt is preferably made from any suitable metal such
as steel. The tubular members may be made of metal, but
are preferably made of ©plastics material such as
polyvinyl chloride. The locking washer and plug are
preferably also made of plastics material, nylon or
Delryn (Trade Mark) being suitable. The pin of the
locking washer may be formed integrally with it. The
internal threaded part of the plug may be integrally
formed in the plug but is preferably provided by a metal

nut secured in the head portion of the plug.

Usually, both ends of the first member will be provided
with plugs as described above and there will be as
plurality of keyhole apertures in the second member.
These may be disposed along the length of the second

member and also at differing radial orientations.

By using the second members as struts and the first

members as ties, various structures may be assembled. By
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attaching other parts such as chair seats, table tops,
shelves, wall members, door members and runners for

supporting drawers, many items of furniture may be made.

Other structural and diplay uses are also contemplated.
It should be noted that the first and second membes are
not necessarily straight, but could be curved or include
bends. Both the first and second members may be formed

with external grooves or channels for receiving panels.

The invention is illustrated by the drawings, of which:
Figure 1 is a cross-sectional view through a part of a
first member, which itself is a part of a coupling
according to the invention;

Figure 2 is a side elevation of a plug, which is another
part of the coupling according to the invention;

Figure 3 is a side elevation of a bolt being a further
part of the coupling according to the invention;

Figure 4 is a cross-sectional view of a part of a second
member, which is a yet £further part of the coupling
according to the invention;

Figure 5 is a side elevation of a locking washer, which
is a yet further part of the coupling according to the
invention;

Figure 6 is an end elevation of the locking washer of
Figure 5;

Figure 7 is a side elevation of a part of an alternative
second member for use in another coupling according to
the invention;

Figure 8 is a side elevation of an alternative plug for
use in the said other coupling according to the
invention;

Figure 9 is a perspective view of a structure built from
struts and ties joined by couplings according to the
invention; and

Figure 10 1is a series of sketches illustrating in

perspective various other structures which can be built
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from struts and ties joined by couplings according to the

invention.

With reference to Figures 1 to 6 of the drawings, a first
member 10 of a coupling according to the invention
comprises a tube 12 (one end of which is shown in Figure
1) of circular cross-section. The tube 12 has a wall 14
in which is formed a groove 16. The groove 16 defines a
shoulder 18, the purpose of which will be explained

hereinafter.

A plug 28 (Figure 2) has a head portion 29 and a main
portion 30. Four axial slots 32 in the end of the main
portion 30 define four legs 34, upstanding from each of
which is a detent 36. The main portion 30 is of such a
size that it may be pushed into the end of the tube 12
with the legs 34 under resilient compression. When the
head portion 29 abuts the end of the tube 12, the detents
36 will enter the groove 16 and the compression on the
legs 34 will be released. The action of the detents 36
against the shoulder 18 will then prevent removal of the
plug 28 from the tube 12. The plug 28 is provided with

an internally threaded bore 38.

Referring now to Figure 3, a bolt 20 comprises a head 22,
a threaded shaft 26 and a neck portion 24 intermediate
the head 22 and shaft 26 and of smaller diameter than

either of them.

A second member 40 (Figure 4) of a coupling according to
the invention comprises a tube 42 of circular cross-
-section. The wall 44 of the tube 42 is provided with
keyhole apertures 50 (two shown), each of which comprises
a hole 52 intersected by a slot 54. The hole 52 is of a
size such that the head 22 of the bolt 20 can pass
through it. The slot 54 is of a lesser width, whereby it
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may accommodate the neck portion 24 of the bolt 20, but
not allow the head 22 or the threaded shaft 26 of the
bolt 20 to pass through it.

Figures 5 and 6 show a locking washer 60. The locking
washer 60 has a central hole 62 through which the
threaded shaft 26 of the bolt 20 can pass. Face 64 of

the locking washer 60 is shaped for abutment to the outer

surface of the wall 44 of the tube 42, while face 66 of
the locking washer 60 is shaped for abutment to the free
end of the head portion 29 of the plug 28. Upstanding
from the face 64 of the locking washer 60 is a pin 68
sized such that it may be inserted in the hole 52 but not
the slot 54 of the keyhole aperture 50.

The coupling of the invention is assembled as follows.
The head 22 of the bolt 20 is passed through the hole 52
of the keyhole aperture 50. The neck portion 24 of the
bolt 20 is then slid into the slot 54 of the keyhole
aperture 20, leaving the head 22 within the tube 42 and
the threaded shaft 26 projecting radially from the tube
42. The locking washer 60 is ©presented to this
assemblage in such a way that the threaded shaft 26
passes through the central hole of the locking washer 60,
the pin 68 enters the hole 52 of the keyhole aperture 50
and the face 64 of the locking washer 60 abuts the wall
44 of the tube 42. The threaded shaft 26 is then screwed
into the threaded bore 38 of the plug 28 until the face
66 of the locking washer 60 abuts the end of the head
portion 29 of the plug 28. The plug 28 may be engaged in
the end cf the tube 12 as above described either before

or after the last described operation.

In Figures 7 and 8 of the drawings there are shown an
alternative tubular second member and an alternative

plug. The same reference numerals are used for the parts

*
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which correspond to those of the tubular second member
shown in Figure 4 and the plug shown in Figure 2. A
rebate 70 is formed in the tubular second member around
the slot 54, and the head portion 29 of the plug is
differently shaped, including a projection 72. The
tubular second member and plug of Figures 7 and 8 are
used together with the tubular first member and bolt of
Figures 1 and 3 (but omitting the locking washer of
Figures 5 and 6) to form an alternative coupling
according to the invention. The method of assembly
comprises fitting the bolt 20 to the tubular second
member as previously described and then screwing the plug
28 on to the threaded shaft 26 of the bolt 20 so that the
projection 72 engages in the recess 70, preventing
lateral movement of the bolt 20. The plug 28 can be
engaged with the end of the tube 12 before it is screwed
on to the threaded shaft 26 or afterards.

The coupling of the invention is of particular use in
joining struts and ties into useful structures. Examples
are shown in Figures 9 and 10. 1In Figure 9, a corner of
a top or shelf 90 is shown, illustrating how such a top

or shelf can be fitted to the assembled structure.
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tubular first member to a tubular second member, the
coupling comprising:

a bolt having a head, a threaded shaft and a neck
portion, the neck portion being intermediate the head and
the threaded shaft and narrower than either of them;

a keyhole aperture in the wall of the tubular
second member, the keyhole aperture comprising a hole
sufficiently large to receive the head of the bolt and a
slot intersecting the hole and having a width greater
than that of the neck portion of the bolt but less than
those of the head and threaded shaft of the bolt;

means for locking the bolt in a position in which
ijts head is disposed within the second member, its
threaded shaft projects from the second member, and its
neck portion is received in the slot of the kevhole
aperture; and

a plug rotatably received in one end of the first
member and having an internally threaded part for co-
-operation with the threaded shaft of the bolt.

2. A coupling according to claim 1 in which the means
for locking the bolt in the position recited in claim 1
comprises a locking washer having a hole through which
the threaded shaft of the bolt may pass and a pin of a
size such that it may be inserted in the hole of the

keyhole aperture but not in the slot of the keyhole

aperture.

3. A coupling according to claim 1 in which the means
for locking the bolt in the position recited in claim 1
comprises a projection formed on the end of the plug for
co-operation with a rebate formed in the tubular second

member around the slot of the keyhole aperture.
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4. A coupling according to any precedihg claim in
which the plug comprises a head portion for abutment to
the end of the first member and a main portion for
insertion into the end of the first member, the head
portion being formed at one end of the main portion and
the other end of the main portion terminating in a
plurality of compressible legs delineated by axial slots
in the said other end of the main portion, each leg

carrying an upstanding detent member.

5. A coupling according to claim 4 in which the first
member has an internal shoulder for co-operation with the

detent members.
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