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DEVICE AND SYSTEM FOR JOINING OBJECTS

.Field of the Invention

The invention relates to the assembly of structures based upon modular components. In
particular, the invention relates to a joint assembly having the capability to rapidly
assemble structures including furniture, temporary construction, modular residential

houses and semi-permanent scaffolding.

Background

The use of modular construction particularly for temporary structures or non-structural
applications requires rapid assembly in order to meet economic milestones. Wﬁere a
structure requires a structural frame that not only needs to be assembled quickly, but
also disassembled, at best requires threaded members to be inserted into joint

assemblies often by unskilled labour on scaffolding or ladders.

It would be advantageous if a quick release system were available that could be
applicable for medium non-structural articles-as well as scalable to large semi-

permanent and structural applications.
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Summary of Invention

In a first aspect, the invention provides a joint assemblsf comprising; an engagement
block having a plurality of insert recei\}ing faces; each insert receiving face ha‘ving a slot,
and an aperture at a mid-point of said slot; a pltrality of inserts each having a core, at
least a pair of ribs projecting from said core, a coupling at an insertion end of the core
and a mount at a mounting end of the core, and; a coupling pin; Wherein said
engagement block is ar;anged to receive the ingerts, with said ribs received into the slots
and said core received into said aperture, said coupling pin arranged to be inserted into
said engagefnent block and couple with the couplings of said inserts so aé to releasably

fix the inserts to the engagement block.

Accordingly, the invention provides for an engagement block which can receive inserts
mountable to members whether the members be structural or otherwise. By providing
the coupling pin, alignment of external members with the engagement block is readily
achieved by mounting to the inserts into the slots. These are then quickly fixed equally
released by removal of the various locking arrangemen’;, such as the coupling pin,

locking pin or forked minor insert, subject to the particular embodiment.

The engagement block may be cube shaped, or alternatively shaped to fit the desired

application-

On insertion'thc inserts may be flush with the insert receiving face, and so have the

aesthetic appeal of a clean surface, as well as being able to fit rectilinear structures more

easily. Alternatively, the mounts of the inserts may project from the insert receiving
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face, so as to provide easier access to said mounts. In such cases, the mounts may

include braces so as to support the projected length of the mount.

The coupling pin may be a separate item, which may also be the last piece inserted into
the engagement block to secure the inserts in place. Alternatively, the joint assembly
may include an insert having the coupling pin integrally fixed to the insert. The

connector may also be a separate item, or alternatively, integrally mounted to an insert.

In one embodiment, the joint assembly may include accessories mounted intermediate
the mounts and external members so as to provide varying angles for said members to
project. For instance, one accessory may be frusto-pyramidal, having mounts on a

- plurality of included surfaces..

In a further embodiment, an accessory may include a load cell for providing force data
at the joint from the external member. Alternatively, said member may include a strain

gauge to provide force data.

The joint assembly may include a base as an accessory. Said base may further include a
~ dampener for dampening vibration from a supporting surface upon which the base is

placed. Said base may also include a load cell for providing reaction forces at said base.
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Brief Description of Drawings

It will be convenient to further describe the present invention with respect bt(.) the
accompgnying drawings that illustrate poésible arrangements of the invention. Other
arrangements of the invention are possible and consequently, the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figures 1A and 1B are isometric views of a joint assembly according to one
embodiment of the present invéntibn;

Figures 2A is an isometric view of a joint assembly according to a further embodiment
of the presenf invention;

Figures 2B to 2GI are isometric views of inserts for use with the joint assembly of Figure
2A;

Figures 3A and 3B show a locking pin according to one embodiment of the present
invention; |

Figures 4A to 4C show a base support for a joint éssembly according to a further
émbodiment of the present invention;

Figures 5A to SC are various views of a joint assembly according to a further
embodiment of the present invention;
} Figures 6A, 6B and 6C are various views of structures constructed using a joint
assembly according to a further embodiment of the present invention;

Figures 7A.to 7C are various views of 4 joint assembly aCcordiﬂg to a further

embodiment of the present invention;
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‘Figures 8A to 8C are various views of a joint assembly according to a still further
embodiment of tﬁe present invention and;

Figures 9A to 9C are various views of a gable joint assembly according to a one
erriblodiment of the presént invention; |

Figufes 1 0A and 10B are various views of accessories according to several
embodiments of the present invention;

Figures 11A to 11C are various views of a joint assembly with accessories accqrding to

a further embodiment of the present invention.

" Detailed Description

Figures 1A and 1B show a joint assembly 5 according to one embodiment of the present

invention.

Here an engagement block 10, in this case cube shaped, receives a plurality of inserts 15,

20, 25, 30, 35, 40 in each of the 6 insert receiving faces 55 of the engagement block 10.

In this embodiment a pri'mary insert 15 includes an integrally mounted coupling pin 45
and.a secondary insert 20 having an integraily mounted connector 50 for receiving the
coupling pin 45 as the primary 15 and secondary 50 inserts are inserted into the block

10 on opposed faces.

Each of the insert receiving faces 55 include slots 60 at right angles to each other with -

an aperture 65 at the intersection. This is to receive the inserts, each of which have a
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core for inserting into the aperture and ribs projecting from the core and corresponding

to the slots.

This is a first major departure from the prior art which include a central joint into which
the structural members are directly screwed into place. Thus, to release a structure at a

joint each individual member would need to be individually unscrewed.

In this embodiment, the order of insertion starts with the secohdary insert 20, followed
by the minor ihsérts 25, 40 then the intermediate inserts 30,35 each of whljch placing the
respective coupling through gaps in the connector 50 of the secondary insert. Finally the
primary insert 15 with coﬁpling pin is inserted into the engagement block 10 aﬁd into
the connector through the couplings of the various inserts. As will be described later,
inclined faces on the primary insert combines inclined faces of the intermediate and
minor inserts, binding the inclined faces and a_lcting to bind to gether the inserts and
block. Finally a locking pin (not shown) is inserted into the locking hole 56 which

passes thrdugh a rib of the primary insert, locking all inserts securely together.

For the present invention, relegsing the coupling pin 45 from the connector 50

immediately releases each of the inserts and so in one movement the joint assembly is

disaséembled only requiring collection of the inserts from the members at a more

convenien’g place and time. It will be appreciated that the inserts may permanently be

cqnnected to the members if frequently used With the system accor&ing to the present
" invention. A further degree of security is provided in the embodiment of Figurés 1A

and 1B. Here a locking pin 58 is provided which inserts into a locking recess 56 which
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corresponds to a hole 62 in the primary insert 15. On insertion of the locking pin and -
through the lateral projection, or rib, of the insert, the primary insert cannot be removed

whilst the locking pin is in place.

Figure 2A shows a further embodiment of the joint assembly according to another
embodiment of the present invention. Figures 2B to 2G show various inserts used with
respect to the embodiment of Figure 2A. Figuré 2B, in particular, shows a primary
insert 70 having a plurality of ribs 88, 91 projecting from a core 93. At one end of the
core 93 is a mount 90 which in this case is threaded to receive an external member (not

shown).

Three of the ribs 91 include tips 94 having inclined internal surfaces 89. One rib 88,
however, does not include a tip but instead a perpendicular surface 87. Projecting from
the core at an opposed end to the mount 90 is a coupling pin 80 having a pair of voids

82 on either side of the coupling pin.

Figure 2C shows a secondary insert 75 having four ribs 95 projecting from a central

core with each rib having a perpendicular surface 96. As with the primary insert 70 the

secondary insert includes a mount 72 at one end of the core and a connector 85 at an

opposed end of the core. The connector 85 is arranged to receive the couplirig pin 80 of

the primary insert 70.

In the wall of the connector is a plurality of gaps 84 aligned with each of the ribs.
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Figures 2E and 2F show two intermediate inserts 100, 110 having ribs 101, 111 and
perpendicular surfaces_102, 112 projecting from a core. At one end of the core is a
mount 140, 150 and at opposed end is a coupling 120, 130. The intermediate inserté
1\00,7 110 are ¢ssentia11y identical except for the position of the _coupling 120, 130

relative té the core.

Figure 2G includes a minor insert 115 also having a mount 155 at one end of the core
and a coupling 135 at an opposed end and having minor ribs 116 projecting from that
core. Each of the inserts 100, 110, 115 further includes tips 103, 113, 117 each having

inclined surfaces 104, 114, 118.

Figure 2D shows a forked minor insert having three minor ribs 106 projecting from the
core, _and having a mount 145 at one end of said core. Each minor ribs include a
perpendicular surface arranged to allow siding against corresponding perpendicular
surfaces 87, 96 of the primary and secondary inserts 70,75. At the opposed end of the
core is a forked projectipn 125. In one of the ribs is a hole 144 for accommodating a

Jocking pin.

Referring back to Figure 72A the order in which the inserts are inserted into the block is
determined by the various features of those vinserts. The order comrﬁénces with the
-secondary insert 75 inserted therein followed by the intermediate inserts 100, 110 and
thé rrﬁnor insert 115. Then the primary insert is inserted with those ribs 91 having tips.
94 positioned-soﬁas to engage the inclined surfaces 89 of the pﬁmary insert 70 with the

ihélined surfaces of the intermediate and minor inserts 104, 114, 118. This is
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. particularly important as the application of force on the primafy insert applies a binding

force between the various inclined surfaces providing a preload to the surfaces. On
withdrawing the primary insert moves the insert along the primary axis leading to the
inclined surfaces springing from each other aiding in the rapid release of the joint

assembly.

The last inseﬁ is that of the ininor forked insert which aligns along the axis of the rib 88
having the perpendicular surface 87 of the primary insett 70. -Thé forked coupling 125
then enters the gap in the connector and enters into sliding engagement with the voids
82 on either side of the coupling pin 80. Thus the forked minor insert provides a final
lock preventing the extraction of the primary insert from the engageméﬁt block. The
final step in locking the joint assembly is the insertion of the locking pin through the

locking hole which passes through the hole 144 of the forked minor insert.

Figures 3A and 3B show a further embodiment of the locking pin 165 which in this case
is in screw thread engagement with the engagement block 160 through the screw

threaded recess 170.

In a further embodiment, a joint assembly 175 may incluae a base subport 180 which,
through a screw thread 190, may mount to an insert t'hrough‘the insert mo‘unt 170. The
base support 180 can be placed upon a supporting surface, such as the ground, to
support the structure via the jdint assemblyﬂ 175. This ‘also pfovides for the use of a
dampener 185 with tﬁe base support 180 fo dampen vibration due .to'ext'erneﬂ loads to

the structure.
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Figures 5A to 5C show an alternative arrangement of the joint assembly. Here, the joint
assembly 195 is constructed in the éame manner as that of Figure 2A with a primary -
insert 205 and a secondary. insert 200. The joint assemb1y4195 further includes other
inserts, all of which are sequentially placed so as to fix the inserts with the final

coupling pin holding the inserts in place.

Where the embodiment of Figures 5A to 5C varies from those of Figures 2A to 2G is in
" the final configuration. For the embodiment ovf Figures 2A to 2G, once the inserts are in
place fhe mounts for eaéh insert project frorﬁ the insert receiving face. To provide
structural support for the projected mounts each insert includes at least a pair of braces
17 with the primary and secondary inserts having four and the remaining inserts having
two each. For the embodiments of Figures 5A to 5C the inserts fit flushed with the “
insert receiving face leaving the joint assembly 195 in the original cube shape of the

engagement block.

Figures 6A, 6B and 6C show various épplications of the jqint assembly according to the
present invention. In Figure 6A a frame 215 includ?s a plurality of joint ass'emblies 220-
connected together wi’Fh members 225. To demonstrate the diversity of uses of the joint
assembly the structure 215 of Figure 6 A may be a simple shelrf or wine rack. This is
compared to the embodiments of Figure 6B where the joint assembly is used as a joint
230 for structural members af a point of intersection or to provide a hanging member
within ﬂqoring 235. Equally, the joint assembly may bé used for the construction of

roof trusses, space frames and scaffolding which may be permanent and so benefitting
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from the rapid engagement of the inserts or temporary structures having the quick
release benefit of removing the coupling pin. Figure 6C shows a frame 216 in the shape
of a cube to deménstrate the mahner in which the joint assembly according to the
present invention canlform structural-frames such as a space frame, scaffolding or a

truss.

The embodiment of Figureé 7A to 7C is a similar embodiment to that of Figure 1

- demonstrating the structural support for the projecting mounts in each of the inserts 245,

250,255 of the joint dssembly 240,

In a still further embodiment Figures 8A to 8C show a mount proj ecting embodiment of
the joint assembly 260 having primary 265 and secondary 270 inserts. However, in this
embodiment the coupling pin 7275 and connector 280 are not infegral with the inserts
265, 270 but are separate elements inserted last.. The head of the coupling pin 275 and
éonnector 280 provide é means of fixing the brimary and secondary inserts in place as
well as providing mounts for connection to external members, Thus, .it is demonstratéd

that Within the present invention a coupling pin is not necessarily integral with the

'insert's but can be provided as an external separate element. .

Figures 9A to 9C’show an alternative emBodiment whereby the ehgagement block 290
is in a purpose built shape so as to fit a speciﬁq application. In this case, the
engagement block 290 is arranged to be used .for a gable roof and so hafling'two
inclined upper surfaces 292 for supporting, for instance, roof’ sheeﬁng. The engagement

block 290 includes three insert receivihg faces 294, 295, 302 into which inserts may be
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placed and so have corresponding apertures 298, 300 and slots 260, 296 for receiving
the 1atera1 projections, or ribs. In this arrangement the lower surface 294 may receive a
primary insert which may connect with the engagement block such that the connector is
integral with the engagement block. The couplings of the other inserts may have
sufficient tolerance to accommodate the inclined angle into which they fit or

alternatively are shaped to receive the coupling pin inserted through aperture 298.

Figures 10A and 10B show joints 330, 345 of structures using joint assemblies
according tq the present invention. In particular, the jointr. assemblies have accessories to
facilitate thevconnection of members to the joinf assemblies hot readily available for tﬁe
engagement block. In some cases, using a generic shaped engagément bock will aid in
consistency and manufacturing costs, rather than manufacture engagement blocks of

varying shapes. For instance, a cubic shaped engagement block may be preferred. To

* raccommodate members inclined to the insert receiving face of the engagement block, an

accessory may be mounted to an insert mount. The accessory, having mounts at various

angles, can then allow the attachment of members at a variety of different angles.

- For Figure 10A, the engagement block 320 in this case is cubic. To permit members
being to be attached to the engagement block inclined to the insert receiving face, this

accessory 335 is frusto-pyramidal, having mounts on each face in which to connect

- external members. In the present case, a member 325 is connected to one mount 340,

allowing 4 other members to be attached to the vacant mounts of the accessory.
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For Figure 10B, one accessory 350 is an octagonal prism, having mounts on four of the
side faces 360 and a fifth 365 on a front face. It will be appreciated that a range of
different shapes are possible, for instance regular polygonal prism such as triangular,

hexagonal etc. here the octagonal prisrh accessory 350 is mounted to-a joint 345.

A second accessory, in this case a bracket 355 is also available, which includes mounts

and conventional flanges for attachment to external members.

Figures 11A to 11C show further accessories. Here a joint assembly 370 includes a
locking bracket 375 permitting sliding engagement 380 with an external bracket. It also
includes a mount 385 to secure the external bracket. The locking bracket 375 is

integrally mounted to an insert for ease of connection with the engagement block.

A second accessory 400, which fits within the secondary insert 405 provides a rotatable
secﬁon having a plurality of mounfs. This rotatable acdessory 405 allows infinite
rincremental rotation S0 as to corréctly align with an external member -entering from any
angle. This, unlike the accessories of Figures 10A and 10B, the rotatable accessory is
not confined to a discrete riumber of mounting angles, but can be adjusted by rotating
about the longitudinal axis of the connector to the correct éngle. To accommodate other
rangle, rotétable accessories may be fitted to other insert receiving faces so as to allow

rotation about all three primary axes.

A third accessory 390 is similar to that of the accessories of Figure 10A and 10B, in that

a fixed number of mounts is provided. The accessory 390 fits over the primary insert
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and allows a second mount for four of the insert receiving faces where a double

connection may be required.

Figure 11C shows a further joint assembly 410 with the accessories bf Figures 11A and
11B in use. The third accessory 390 includes a member extension 420 to permit the:
lateral connection of a member 415 without interfering with the mounts of the

engagement block. The rotatable accessory 400 also shows the connection of a member

425.
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CLAIMS

A joint assembly comprising;

an engagement block having a plurality of insert receiving fages;

each insert receiving face having e; slot, and an aperture at a mid-point of said
slot;

a plurality of inserts each having a core, at least a pair of ribs projecting from
said core, a coupling at an insertion end of the core and a mount at a mounting
end of the core, and; | |

a coupling pin;

wherein said engagement block is arranged to receive the inserts, with said ribs

received into the slots and said core received into said aperture, said coupling

pin arranged to be inserted into said engagement block and couple with the

couplings of said inserts so as to releasably fix the inserts to the engagement

block.

The joint assembly according to claim 1, wherein the inserts include tips having
inclined surfaces, such that said inserts contact adjacent inserts at said inclined

surfaces.

The joint assembly according to claim 1 or 2, further including a primafy insert,

said primary insert including said coupling pin integrally formed to a core

having at least a pair of ribs and a mount.
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The joint assembly according to any one of claims 1 to 3, wherein said mounts
are arranged to receive members through any one or a combination of a screw

thread, snap fitting or bayonet fitting.

The joint assembly according to any one of claims 1 to 4, wherein said inserts

include four ribs equi-spaced about the core.

The joint assembly according to any one of claims 1 to 5, wherein on insertion,

said inserts are flush with the respective insert receiving faces.

The joint assembly according to any one of claims 1 to 5, wherein on insertion,

said mounts project from the respective insert receiving faces.

The joint assembly according to any one of claims 1 to 7, further including a

connector for receiving an insertion end of the coupling pin.

The joint assembly according to any one of claims 2 to 8, further including a

secondary insert, said secondary insert including said connector integrally

formed to a core having at least a pair of ribs and a mount.

The joint assembly according to any one of claims 1 to 9, further includinga
locking pin for insertion into the engagement block and through a hole in a rib of

one of said inserts.
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11.

12.

13.

14.

15,

16.

17

The joint assembly according to any one of claims 1 to 10, further including at
least one accessory mounted to a mount of at least one insert, said accessory

having at least one mount for receiving an external member.

The joint assembly according to claim 11, wherein said accessory includes a
plurality of mounts, each mount having a longitudinal axis different from the

other mounts and arranged to receive members along said respective axis.

The joint assembly according to claim 11 or 12, wherein each of said accessory
mounts arranged on a face of said accessory, said accessory having a frusto-

pyranﬁdal shape or regular polygonal prism.

The joint assembly according to any one of claims 1 to 13, further including a
base support for mounting to a respective mount, said base support arranged to

support the engagement block on a s_uppbrting surface.

The joint assembly according to claim 14, wherein the base support includes a

damper for dampening vibration forces ai)plied to the supported engagement

block.

* The joint assembly according to any one of claims 1 to 15, wherein said

engagement block is a cube.
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17. A structure comprising a plurality of joint assemblies accordingd' to any one of
claim 1 to 16, said joint assemblies connected by members mounted to said

mountings.

5 18.  The structure according to claim 17, further including at least one base support
for mounting to a mount of a respective engagement block, said base support

arranged to support the engagement block on a supporting surface.

19.  The structure ac,co.rding to claim 18, wherein the base support includes a damper

10 for dampening vibration forces applied to the structure.



