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PANEL FASTENER
FIELD OF THE INVENTION

This invention relates to a fastener foni fastening a pair of objects together.
It has particular application to the coupling of panels, for example those used In
furniture.
BACKGROUND

Various types of fasteners are used for assembly of furniture and the like
wherein it is desirable {o make use of a fastener which is strong yet simi:)le and quick to
use. This includes the commercial assembly of cabinets and the like as well as
assembly of furniture at the factory by professionals. The ready to assemble (RTA)
furniture industry is one particular example involving furniture which is sold to the
customer in a disassembled form that makes use of appropriate fasteners such that the
customer is able to assemble the furniture in their homeé using "oonventional tools.
Fasteners designed for this use are preferably easy to use by the general public, while
being secure and well hidden upon assembly of the RTA furniture. :

An example of a fastener for RTA furniture is illustrated In European
Application No. 0 949 424 to Hafele GmbH &CO. That application discloses a fastener
for use in mounting a pair of panels together wherein the fastener includes a first
expansible wedge member arranged to mount in a bore in one of the panels and a
secoﬁd expansible wedge member arranged to mount in a bore in the other panel. An
actuator for the wedges is located at one end of the fastener such that the second
wedge member is Iocatedﬁ_ centrally' on the fastener and oriented such that upon
assembly, an apex of the second wedge member is directed inwardly towards the panel
securing the second wedge member therein. This occurs due to the lobation of the
actuator at one end of the fastener which requires both wedges to be oriented in the
same direction in order to make use of a common actuator. In this orientation,
expansion of the second wedge member causes a wedging action to urge the fastener
out of the panel instead of drawing the panels together. Furthermore, the first and

second wedge members require different bore sizes in which to be received which
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results in added tooling and manufacturing costs when forming the panels.
SUMMARY

According to one aspect of the present invention there is provided a
method of joining two objects with respective fastener receiving bores therein, the
method comprising:

providing an elongate fastener assembly with xopposite ends, the fastener
assembly comprising first and second elongate fastener elements arranged side by
side;

inserting the opposite ends of the fastener assembly into the respective
bores; and

displacing the first and second fastener elements relative to one another
to expand the ends of the fastener assembly thereby griping the bores.

The movement of the two elements relative to one another thus causes
the expansion of the ends of the fastener assembly for anchoring purposes.

According to another aspect of the present inventioﬁ there IS provided a
fastener for securing together a pair of opposing objects having respective bores
therein, the fastener comprising:

an elongate fastener assembly having . first and second expansible
portions at respective ends thereof for being slideably received within the respective
bores;

first and second wedge members mounted adjacent the respective ends
of the fastener assembly for engagement with the respective first and second
expansible portions thereof, the wedge members and the respective expansible portions
being mounted for sliding movement relative to one another in a longitudinal direction of
the fastener assembly between a disengaged position and an engaged position wherein
the wedge members are wedged within the respective expansible portions of the
fastener assembly such that the expansible portions of the fastener assembly are
expanded in a radial direction relative to the disengaged position; and

an actuator mounted on the fastener assembly for rotation about an
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actuator axis extending transversely to the elongate fastener assembly at a location
spaced between the wedge members, the actuator being coupled to the wedge
members respeotively for displacing the wedge members relative to the expansible
portions between the engaged and disengaged positions as the actuator is rotated
relative o the fastener assembly.

The expansible portions of the fastener assembly may be mounted for
longitudinal sliding movement relative to one another and coupled to the actuator 1o be
displaced towards one another in moving from the disengaged position to the engaged
position.

The actuator may be a cam mounted for rotation about an actuator axis.
Each wedge member may be associated with a cam follower for urging the wedge
member into the engaged position as the cam is rotated.

The wedge members may fixed in relation to the fastener assembly and
the expansible portions slideably mounted on the fastener assembly for movement
towards each other as the expansible portions are displaced from the disengaged
pos;ition to the engaged position. Alternatively, the expansible portions may be fixed in
relation to the fastener assembly and the wedge members slideably mounted for
movement away from each other as they are displaced from the disengaged position to
the engaged position. |

In one particularly advantageous embodiment, the fastener assembly has
two' elongate elements, each including respective ones of the expansible portions and
the wedge members. The two elements are slideable relative to one another for
displacing the wedge members relative to the respective expansible portions between
the disengaged and the engaged positions.

In another embodiment, a flexible tension member is coupled between the
two wedge members and the actuator is a rotatable spindie having an aperture through
which the tension member is thresded so that rotation of the spindle causes the tension
member to be wrappéd about the spindle, drawing the wedge members longitudinally

towards each other.
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The fastener may include a lock for resisting reverse rotation of the
spindle and unwinding of the tension member.

The wedge members may be substantially conical in shape, with an inner

surface of each expansible portion having a mating conical surface.

According to another aspect of the present invention there is provided a
fastener for securing together opposing objects having respective bores therein, the
fastener comprising:

a pair of elongate members each'having a wedge at a first end and an
expansible portion at a second end thereof, the' wedge of each member being located
adjacent the expansible portion of other member, spaced longitudinally inward
therefrom in a disengaged position, the elongate members being slideable relative to
one another in a longitudinal direction of the members from the disengaged position to
an engaged position wherein the wedge of each member is wedged within the
expansible portion of the other member such that the expansible portions are expanded
radially relative to the disengaged position; and

stop means associated with each of the members for engaging the
respective objects as the ends of the members are inserted into the respective bores,
whereby on displacement of the objects towards one another, the objects engage the
stop means to displace the expansible ends inwardly towards each other and into the

engaged position thereof.

According to a further aspect of the present invention there is provided

- fastener for coupling two objects with respective fastener receiving bores therein, the

fastener comprising an elongate fastener assembly with opposite ends for insertion into
the respective bores in the two objects, the assembly including:

first and second elongate elements positioned side by side and relatively
movable between a disengaged position and an engaged position in which the ends of
the fastener assembly are expanded transversely to engage the respective bores; ana

a retainer for retaining the first and second elements in the engaged

position.
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The retainer is particularly useful in those embodiments where there is no
actuator per se incorporated into the fastener, and the relative movement of the first and
second elements of the fastener assembly is caused either by an external tool that does
not form part of the fastener or by engagement of the fastener elements with objects 1o
be joined as they are moved together. In one such embodiment the two elements are
longitudinally tapered and slide over one another as wedges as they are longitudinally
displaced relative to one a"nother. This expands the lateral dimension of the fastener to
engage the bores in the two objects being cbupled.

In embodiments without an actuator, one of the elements may have a
transverse through aperture and the other a cavity confronting the aperture. This allows
a lever, for example a screwdriver to be inserted through the aperture to engage the
cavity so that a prying action will move the two elements relative to one another.

The retainer may be one or more projections. on one of the two elements
and mating recesses in the other element, with the projections having inclined leading
faces to serve as a kind of ratchet mechanism.

In other embodiments, the fastener includes an actuator that is used to
separate the two elements transversely. This may be a screw threaded into one of the
elements and engaging the other. In this case, the two elements move transversely
relative to one another in movement between the disengaged and engaged position.
The threaded actuator then serves as the retainer.

According to another aspect of the present invention there is provided a
fastener for coupling two objects with respective fastener receiving bores therein, the
fastener comprising an elongate fastener assembly with opposite ends for insertion into
the respective bores in the two objects, the ends being transversely expandable to grip
the respective bores and each end haVing teeth on the periphery thereof, wherein the
teeth are helically oriented ribs.

The helical teeth allow the fastener to be screwed into the bores before

expansion of the fastener assembly ends.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings, which illustrate exemplary embodiments of
the present invention:

Figure 1 is an isometric view of a first embodiment of the present invention
shown as it would be installed between a pair of panels to be joined.

Figure 2 'is a sectional side view of the fastener of Figure 1 in a
disengaged position.

Figure 3 is a sectional view aiong the line 3-3 of Figure 2 in an engaged
position.

Figure 4 is a side view of a different embodiment of the fastener according
to the present invention shown in a disengaged position.

Figure 5 is a side view of the fastener of Figure 4 shown in the engaged
position.

Figure 6 is a partly sectional view along the line 6-6 of Figure 5.

Figure 7 is a top plan view of a further embodiment of the present
invention shown in a disengaged position.

Figure 8 s a top plan view of the fastener of Figure 7 shown in an engaged
position.

Figure 9 is an isometric view of yet another embodiment of the present
invention.

Figure 10 is an exploded side view of the fastener according to Figure 9.

Figure 11 is a top view along the line 11-11 of Figure 10.

Figure 12 is an isometric view of a further embodiment of the fastener
shown mounting two panels in an edge to edge configuration. .

Figure 13 is a sectional top view of another embodiment of the fastener.

Figure 14 is an isometric view of another embodiment of the present
invention;

Figure 15 is a axial cross section of the embodiment of Figure 14;

Figure 16 is a side elevation of a further embodiment of the present
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- Invention;

Figure 17 is a side view of another embodiment of the present invention;

Figure 18 is a exploded view of another embodiment of the present
iInvention;

Figure 19 is a side view of the embodiment of Figure 18;

Figure 20is a side view of a fastener assembly end with helical teeth;

Figure 21 is a partial cross section of a fastener assembly including an
Inclined cam actuator;

Figure 22 is an isometric view of a fastener assembly end showing certain
tooth configurations;

Figure 23 is a cross section along line 23-23 of Figure 22; and

Figure 24 is a plan view of a one piece molding for use in a fastener
assembly . #
DETAILED DESCRIPTION

Referring to the accompanying drawings, there is illustrated a fastener
generally indicated by reference numeral 10. The fastener is for use in joining a pair of

opposing panels 12 each having a respective bore 14 therein. In the arrangement of

- Figure 1, one of the panels shown is an edge bored panel while the opposing surface

comprises a face bored panel wherein each bore is arranged to receive an end of the
fastener therein for. joining the panels. This is a typical arrangement when securing
ready to assembly furniture and the like. ‘

In a first embodiment of the present invention as shown in Figures 1
through 3, the fastener 10 includes an elongate fastener assembly 16 having an
expanisible portion 18 located at each end of the fastener assembly. The expansible
portions are generally cylindrical extensions of the fastener assembly having a gripping
outer surface 20 for engaging within one of the bores 14 of the panels to be joined. The
expansible portions are arranged to be expanded In a radial direction once installed in
the respective bores to secure the tastener within the bore.

An inner face 22 of each expansible portion is generally conical in shape,
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with the inner face 22 of the expansible portions tapered inwards towards each other.
FEach expansible portion 18 includes at least one longitudinally extending expansion slof
24 to permit lateral expansion in a direction indicated by arrows 26.

A pair 6f wedge members 28 are mounted within the respeciive
expansible portions 18 for sliding movement therein. Each wedge member 28 Is
frustoconical in shape, tapering inwardly towards each other for mating with the
respectivé inner faces 22 of the expansible portions 18. As shown in the disengaged
position of Figure 2 the wedge members mate with the respective expansible portions
with the expansible portions being in a relaxed position with a diameter substantially
equal to that of the fastener assembly 16. As the wedge members are displaced
inwardly as shown in the engaged position of Figure 3, the members 28 act as wedges
to expand the expansion slots 24 of the respective expansible portions 18 thus
expanding the portions 18 in the direction of arrow 26.

A tension member 30 in the form of a flexible wire extends between the
wedge members 28 and has the wedge members fastened to its opposite ends. In one
embodiment the wedge member is hollow and has an aperture at its apex through
which the wire is threaded. A ball of greater diameter than the aperture is mounted on
the end of the wire inside the wedge member.

An actuator is provided in the form of a spindle 32 which is mounted
centrally within the fastener assembly for rotation about a transverse actuator axis 34
substantially perpendicularly to the longitudinal axis of the fastener assembly and to the
direction of expansion indicated by arrow 26. An outer end 36 of the spindie includes a
conventional socket thereon to be engaged to a screwdriver, for example, to rotate the
spindle 32 as desired.

A boss 38 mounts the inner end 40 of the spindle for rotation In the
assembly. An aperture is provided in the fastener assembly for receiving the outer end
360 of the spindle therethrough to permit access to the socket thereon. In use the outer
end 36 of the spindie 32 is aligned with an installation aperture 42 in an outer surface 44

of one of the panels 12 to be joined together as shown in Figure 1.
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The spindle 32 includes a diametric aperture 46 through which the tension
member 30 is threaded. In this arrangement, as the spindle 32 is rotated, the tension
member 30 is wrapped around the spindle 32 as shown in Figure 3 for tensioning the
tension member and drawing the wedge members 28 inwardly to expand the respective
expansible portions 18.

In use two panels 12 are oriented to be mounted together wherein one of
the panels includes an installation aperture 42 as shown in Figure 1. The fastener is
inserted into the respective bores 14 such that the actuator axis 34 is aligned with the
installation aperture 42 such that the socket on the outer end of the spindle 32 is
accessible once the fastener has been inserted into the respective bores.

Rotation of the spindle as shown in Figure 3 will displace the wedge

members from the disengaged position to the engaged position, thus displacing two

- diametric halves of the respective expansible portion 18 in the direction indicated by

arrow 26 along a diameter thereof which lies substantially paraliel to the surface of the
respective panels 12. ')I'he compression force which secures the fastener within th

respective bores is thus directed in a plane along the surface of the panel as opposed fo
expanding the expansible portions in a direction extending transversely to the surfaces

of the panels 12 which would result in puckering of the faces of the panels 12 resulting

~in an undesirable finish when used on furniture and the like.

The use of a flexible tension member allows unlimited travel of the wedges
as opposed to the fixed amount of displacement when using a cam actuator. This
permits less restrictive tolerances in bore sizes and bore placement when forming
panels to be mounted together using the fasteners of the present invention.

In an alternate embodiment as shown in Figures 4 through 6 there is
provided an elongate tubular housing 50. The h'ousing includes two pointed ends 52
such that the assembled fastener assembly includés a hollow interior having'tapered
ends defining respective wedge members 54 at respective ends thereof.

A pair of expansible end portions 56 are mounted on the respective ends

of the housing for sliding movement relative to the housing and the wedge members 54
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which are integrally formed thereon. Each expansible end portion 56 comprises a
cylindrical plug formed in two halves by an expansion slot 58 extending axially

therethrough. The expansion slots 58 are aligned with the respective apexes of the

wedge members 54 such that the wedge members force the two halves of the

respective expansible end portions radially outward as the expansible portions 56 are

slideably displaced inwardly towards each other from a disengaged position with the
wedge members to an engaged position therewith. The expansible end portions are
thus expanded primarily in a radial direction indicated by arrow 60. The expansible end
portions also include ridges 62 thereon to increase the gripping force of the ends of the
fastener within the respective bores similarly to the first embodiment.

An actuator in the form of a spindle 64 is mounted centrally within the
housing for rotation about an actuator axis 66 which is perpendicular to the Iongitudinalﬂ
axis of the fastener assembly as well the direction indicated by arrow 60. The spindle
64 includes a raised circular protrusion 68 at each end thereof to be received within
respective mounting apertures in the housing 50 for rotatably mounting the spindle 64
thereon. The spindle further includes a pair of axially spaced and diametricélly opposed
cams 70, each associated with a respective expansible end portion 56 fbr displacing the
expansible end portions between the respective disengaged and engaged positions as
the spindle 64 is rotated.

A pair of links 72 are coupled between the respective cams 70 and the
associated expansible end portions 56. Each link includes an inner end having an
opening therein which defines a cam follower 74 receiving a corresponding one of tﬂhe
cams 70 therein.. An outer end of each link 72 couples the two halves of the respective
expansible end portion thereon at a respective base thereof such that the two halves
are resiliently coupled together. The links 72 act as tension members between the
expansible end portions and the cams 70 for pulling the expansible end portions over
the wedges into the engaged position as shown in Figure 6 when the cams 70 are
rotated. A portion of the opening of each inner end of thé links which faces the

expansible end portion associated therewith is arranged to engage the corresponding
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cam 70 wherein the cam has an increasing radial dimension at a point of contact as it is
rotated from the disengaged to the engaged positions so as to pull the expansible ena
portions inward.

In use the fastener is installed into a pair of panels as described with

reference to Figure 1 for producing a tight fitting joint therebetween. [n this particular

arrangement, as the spindle 64 is rotated by a socket on one end thereof, the

~ expansible end portions are pulled inward towards each other as they are

simulfaneously expanded for pulling the surfaces 12 to be mounted together towards
each other while the expansible end portions are gripped within the respective bores 14
resulting in a particularly secure and tightened joint.

A third embodiment of the present invention is illustrated in Figures 7 and
8. An elongate tubular housing 80 is provided having integral expansible end portions
82. Like the previous embodiment, the expansible end portions are formed in two
halves separated by a longitudinal expansion slot 84. The two halves of the expansible
end portions are resiliently coupled together at their respective inner ends by the
housing 80. An inner end 86 of each expansion slot 84 is generally triangular in shape
having ah outwardly extending apex which tapers towards an outer end of the
respective slot. The inner ends 86 of the respective expansion slots 84 are thus
arranged to each receive a triangular shaped wedge meméber 88 therein wherein the
wedge members are oriented with outwardly extending apices so as to mate with the
inner ends of the respective expansion slots.

An actuator in the form of a spindle 90 is provided similarly to the previous
embodiment of Figures 4 through 6. A pair of links members 92 are coupled between
respective cams on the spindle 90 and the respective wedge members 88 so as 10

slideably displace the wedge members 88 in a longitudinal direction within the

- respective expansion slots 84. As the spindle 90 is rotated, the cams thereon engage a

nortion of an opening in the inner ends of the respective link members 92 which faces
away from the wedge member 88 associated therewith. Thus as the cams are rotated

the cams push the wedges outwardly from the disengaged position to the engaged
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position for resiliently deforming the expansible end portions radially outward In a
direction substantially perpendicular to an axis of the spindle 90. :

In this arrangement rotation of a centrally located actuator acts to expand
respective ends of the fastener assembly within respective bores in a pair of mating
panels without drawing the expansible end portions inwardly such that the fastener
assembly is substantially equal in length in both the engaged and disengaged positions
thereof.

A further embodiment of the present invention is illustrated in Figures 9
through 11 wherein the fastener 10 includes a fastener assembly having first and
second longitudinally extending elements 100 and 102 mounted for longitudinal sliding
movement with respect to one another. The first and second elements 100 and 102 of
the'fastener assembly include integral first and second expansible end portions 104 and
106 respectively at opposing ends of the fastener assembly. iEach expansible end
portion comprises a cylindrical plug‘having a longitudinally extending equnsion slot 1.08
extending therethrough to permit expansion thereof in a direction indicated by arrow
110.

The inner ends 112 of the expansion slots 108 are triangular in shape
having an outwardly extending apex such that each slot 108 is tapered towards an outer
end thereof.

First and second wedge members 114 and 116 are positioned adjacent

the inner ends of the expansion slots 108 of the respective first and second expansible

“end portions 104 and 106. Each wedge member 114 and 116 Is a bell shaped member

which tapers outwardly for mating with the respective inner ends 112 of the respecitive
expansion slots 108. An opening 120 adjacent the inner -.end 112 of each expansion
slot receives the corresponding wedge member therein in a disengaged position which
permits the two halves of the expansible end portions to remain in a relaxed position
having substantially the same diameter as the assembled cylindrical fastener assembly.
Sliding each wedge member longitudinally outward relativé to the respective expansible

end portion forces the wedge member into the expansion slot 108 thus expanding the
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expansible end portions radially outward in the direction indicated by arrow 110. A pair

of levers 121 are formed integrally within the fastener assembly on each side of the

openings 120 for mounting the respective halves of the expansible portions thereon
such that an inner end of the lever acts as a pivotal mount when flexed as the
expansible pbﬁions are expanded. The expansible portions are thus displaced in an arc
about the inner end of each lever 121 as they are expanded into the engaged position.

The first wedge member 114 is mounted on an Inner end of the second
half 102 of the fastener assembly for sliding movement therewith relative to the first half
of the fastener assembly 100. Similarly, the second wedge member 116 is mounted on
the inner end of the first half 100 of the fastener assembly for sliding movement
therewith relative to the second half 102 of the fastener assembly. The wedge
members are thus displaced into and out of the respective expansion slots 108 by
sliding the two elements of the fastener assembly relative to one another.

An actuator in the form of a spindle 122 is rotatably mounted on the
fastener assembly between the ends thereof but offset towards one end for rotation
about an actuator axis 123 extending perpendicularly to a longitudinal axis of the
fastener assembly as well as being perpendicular to the direction indicated by arrow
110. Raised circular protrusions 124 extend axially from the ends of the spindle 122 to
be received in respective ones of two longitudinal slots 126 located In the respective
halves of the fastener assembly. The slots 126 permit longitudinal sliding movement
therebetween while securing the spindle therein for rotary movement. A socket 128 is
located at one end of the spindle.

The spindle 122 carries a pair of axially spaced and diametrically opposed
cams 130. Each cam 130 is received within a corresponding recess 132 located in the
respective inner face of the respective half of the fastener assembly 100 and 102
associated therewith. Each recess 132 thus defines a cam follower surface for
engaging the respective cam 130 associated therewith. The cam profile is arranged to
have an increasing radial dimension at a point of contact with the recess 132 as the

cam is displaced from the disengaged to the engaged positions for displacing the halves
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of the fastener assembly relative to one ahother. Fach recess 132 includes a notch 134
in a cam follower surface thereof such that the cam is permitted to rotate past the noich
134 when displaced from the disengaged to t.he engaged position. Once the cam has
been rotated past the corresponding notch 134 however, rotation in the reverse
direction from the engage position to the disengage position is restricted by the notch
which thus acts as a stop.

A longitudinally extending protrusion 136 Is mounted albng the inner face
of the first element 100 of the fastener assembly and is arranged to be received in a
longitudinally extending groove 138 located in an inner face of the second element 102
of the fastener assembly. The groove 138 is longer than the protrusion 136 to permit
longitudinal sliding movement therebetween while providing torsional support between
the first and second elements of the fastener assembly.

The first and second elements 100 and 102 of the faétener assembly
include a central portion of reduced diameter providing a groove receiving an O-ring 140
therein or any other suitable clip for securing the elements together. The O-ring 140
snugly secures the first and second elements of the fastener assembly together while
permitting longitudinal sliding movement therebetween. The section of reduced
diameter of the fastener assembly permits the O-ring 140 to be recessed below an outer
surface of the fastener assembly.

A stop 142 in the form of an annular flange is located at the inner end of
one of the expansible end portions for the purposes of engaging the object in which the
fastener is to be mounted and limiting penetration of the end into the bore in the object.

The expansible portions each inchlude' a plurality of teeth 144 extending
radially outward. The teeth have penetrating free edges 146 at their peripheries such

that the fins penetrate into the inner surfaces of the bores when the expansible portions

are expanded.
In this arrangement rotation of the spindle 122 causes the cams 130 to
engage the cam follower surfaces of the respective recesses 132 1o slide the first and

second halves 100 and 102 of the fastener assembly longitudinally inward such that the
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wedge members 114 and 116 are engaged within the respective expansion siots 108 to .
expand the expansible end portions along a plane perpendicular 1o the axis of the rotary
cam 122 while simultaneously pulling the respective expansible en’d portions inwards
towards each other to provide a force which pulls together a pair of opposing rsurfaces
to be mounted together. - The stop 142 assists in Initially positioning one of the
expansible end portions within the respective bore. Furthermore the penetration of the
teeth 144 into the respective bores secures portions of the panel between adjacent
teeth as opposed to only frictionally engaging the inner surface of the respective bores
receiving the expansible portions therein. The added gripping force ensures the panels
are sufficiently drawn together upon assembly of the fastener with the panels.

A further embodiment is illustrated in Figure 12 wherein a pair. of edgé
bored panels 160 are shown being assembled by the fastener 10. The fastener of
Figure 12 includes a fastener assembly having two longitudinal halves 162 similar to the
embodiment of Figures 9 through 11 wherein there is provided an expansible portion at
one end and a wedge member at the other end of each half of the fastener assembly.
The halves 162 are Iongitudihally“ slideable relative to one another for co-operation of
the wedge members with the respective expansible portions as described above.

The actuator in the embodiment of Figure 12 comprises a catch 164 which
extends radiaily outward from an outer periphery of one half of the fastener assembly.
The catch 164 acts as a stop arranged to engage an edge 166 of one of the panels for
éxpanding the expansible portions into the engaged position as the panels are
displaced towards one another. The expansible portion opposite the catch bottoms out
in the opposing bore such that the expansible porﬁons are displaced into the engaged
position as the panels are pushed together..

a A release aperture 168 is mounted in one of the panels for alignment with
one of the wedge members when the panels are coupled together such that the wedge
member may be released from the corresponding expansible end portion by insertion of
a tool through the aperture to engage the wedge member. The fastener according o

Figure 12 is thus selectively separable from the panels by using a conventional or
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- screwdriver or the like.

In varying arrangements of the embodiment of Figure 12 there may be

" provided a catch on both halves of the fastener assembly or the expansible ends may

~ be arranged to bottom out within the respective bores. In either arrangement the panels

engage the halves of the fastener assembly respectively to push them together as the
panels are pushed together.

In a further embodiment as illustrated in Figure 13, the fastener 10
comprises a tubular housing 170 having expansible end portions 172 with respective
wedge members 174 mounted therein similar to those described in the first
embodiment. An actuator 176 is further provided in the form of a spindle having cams
thereon as described above. A pair of link members couple the respective wedge
members 174 to the actuator wherein one of the link members comprises a sleeve 178
and the other link member comprises a rod 180 which is arranged to be slideable

received within the sleeve 178.

Referring now to variations of the first embodiment shown in Figures 1
through 3, the spindle 32 may be a screw which is threaded directly into or through the
fastener assembly into the surrounding bore securing the fastener therein. Further
arrangements of the pivotal mount 38 are also possible to assist in locking the spindle in
place once rotated. This may include a rubber mount, a cam lock, or a ratchet
mechanism. The spindle 32 may further be provided with a spring mechanism to urge
the socket end thereof outwardly beyond an outer surface of the fastener assembly to
assist in alignment with the installation aperture 42 in one of the panels to be mounted.
In yet another arrangement the spindle 32 may be free rotating within the fastener
assembly or provided with a ratchet or clutch mechanism as well as any other
arrangement which would allow one end to éxpand first or to allow one end to expand
more.

The tension member may comprise any band of material suitable for
mounting under tension to draw the wedges inwardly while being suﬁioientiy flexible to

be wrapped about the spindle. When mounting the tension member on the wedge
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members it may be preferable to provide a slot along one side of the wedge members
for receiving the tension member therethrough for ease of manufacture. Also for ease
of manufacture it may be preferable to provide a two part fastener assembly hinged
along one longitudinal side thereof for receiving the actuator, the wedge members and
the tension member therein. The two part fastener assembly may be molded as one
piece wherein the two halves are hinged together by flexing a connecting portion which
connects thé two halves.

Referring to the embodiment of Figures O through 11, the actuator may be
modified so as to remain in a fixed longitudinal position relative to one of the halves of
the fastener assembly such that only one cam 130 is required to engage the other half
of the fastener assembly. In this arrangement, one half of the fastener assembly is
longitudinally slideable relative to the other half of the fastener assembly in response to
rotation of the actuator as similarly described in the embodiment of Figure 9 thrb‘ugh 11,
however the actuator is simpler in design. In either variation of the fastener, the
fastener assembly and abtuator combrise only three parts which are simple to
manufacture and reliable in construction.

Referring generally to either embodiment, further modifications include
replacing the actuator with a rack and pinion arrangement wherein the pinion Is
arranged to rotate about the actuator axis and a pair of racks are provided which are
operatively associated with each expansible end pbrtion.

Although it is preferable to make use of a single standardised bore size it
may be preferable in some instances to have the diameter of one expansible portion
being greater than the other or to have only one end which expands or one end that
expands greater than the other. This is particularly useful for on panels which have
been manufactured using different standardised bore sizes.

The expansible portions may also be formed such that one is longer in
length than the other. Elongating one of the expansible end portions is particularly
useful when gripping into a panel formed of lightweight material wherein a greater

contact area between the expansible portion and the inner surface of the bore Is
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desired.

When mounting panels in an edge to edge configuration as illustrated in
Figure 12, it may be useful to offset the actuator towards one end of the fastener
assembly while providing a stop in the form of an annular flange about the center-of the
fastener assembly to position the fastener 10 evenly within both of the panels.

Further modifications to the spindle 32 include providing a lock
mechanism such as a ratchet mechanism or a material with a coefficient of friction such
as a securely fit rubber socket mOunting one end of the spindle therein.

For ease of alignment of two opposing bores and for ease of insertion into
the bores it may be preferable that an outer diameter of the fastener assembly be
substantially equal to an outer diameter of the ridges surrounding the expansible end

portions before expansion thereof. The fastener assembly is thus snugly fit within the

bore while the expansible portions operate as described above. The use of dowels and

glue for alignment of the panels is thus not required.

The outer end of the spindle may include any type of screw head or socket
thereon which would permit controlled rotation thereof. For simplicity a conventional
screw head is preferable such that only the use of conventional tools is required.

In order to have more control over the expansion of the respective ends of
the fastener assembly, two actuators may be provided wherein one  actuator is
associated with each expansible end portion ofg the fastener assembly. In this
arrangement the fastener may first be inserted into one panel and expanded therein
before mounting the second panel on an opposite end of the fastener.

The shape of the wedge members may be generally triangular.or bell
shaped as well as any other arrangement having a generally diminishing cross section
in one longitudinal direction which defines a camming face operatively associated with
the expansible end portions and the expansion thereof.

Depending on which particular arrangement or embodiment the fastener
comprises, different selections of materials may be appropriate. The materials which

form the fastener will generally include zinc castings, steel, plastic or any combination
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thereof. Any other material which would allow the fasterler to function effectively would
also be appropriate.

Referring once more to the accompanying drawings, and particularly to
Figures 14 and 15, there is illustrated a fastener 210 for coupling two objects which are
llustrated as being two furniture panels 212 and 214. The panels 212 and 214 have
respective fastener bores 216 and 218 for receiving the ends of the fastener 210. The
fastener is an elongate assembly that includes two elongate elements 20 and 222
arranged side by side. The assembly has two expandable ends 224 that are portions of
the respective elements 220 and 222. Each end is separated into two segments 26 by
a diametral slot 228 extending longitudinally through the end. Spaced along the
assembly from the end 224 of element 220 is a radially extending stop 229 that limits
penetration of the fastener into the fastener receiving bore 218 as will be discussed
more fully in the following. Each end 224 of the assembly has a set of annular teeth
230. Each of the elements 220 and 222 includes a wedge 232 that confronts the slot
228 in the end 224 of the other element.

The element 220 has a transverse through apefture 234 between the
wedge 232 and the end 224. This aperture confronts a cavity 236 in the element 222.
To displace the elements 220 and 222 relative to one another a lever 238, which may
conveniently be in the form of a flat blade screwdriver, is inserted through the aperture
234 into the cavity 236 and is then pivoted to provide a prying action on the two
elementé, driving the wedges 232 into the slots 228 to expand the ends of the fastener
éssembly. At the same time, this draws the ends of the assembly together so that
objects engaged by those ends will be drawn together.

To hold the elements 220 and 222 in the engaged position, with the ends
expanded, the fastener includes a retainer 240. This includes a set of projections,

shaped as inclined teeth 242 on the elements 220 and a set of mating recesses 244 on

. the confronting face of element 222. When the two elements are displaced to the

engaged position, the teeth 242 are cammed into the recesses 244 by their inclined

leading faces and are retained in place by their engagement with the recesses. In order
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that the fastener may be disengaged, an unlock opening 246 is formed in the elements
220, in the centre of the teeth and communicating with the aperture 234. A confronting
groove 248 is formed in the element 222 so that the lever 238 can be inserted into the
aperture 234 and opening 246 to engage the groove 248, so ‘that the two elements can
be pried apart when necessary.

" Figure 16 illustrates anﬁ alternative embodiment of the present invention
where the fastener 250 includes two elements 252 and 254 with mating faces 256 and
258 inclined to the longitudinal extent of the fastener. Element 252 has a transverse
through aperture 60 and element 254 a confronting cavity 262 that are used In

conjunction with a lever to displace the two elements longitudinally relative 10 one

~ another, with the two inclined faces sliding along one another to expand the transverse

dimension of the fastener as the elements move from the disengaged to the engaged
position. This embodiment incorporates the retainer mechanism of Figure 15 for
preventing the elements from returning inadvertently from the engaged to the
disengaged position.

'A further embodiment of the present invention is illustrated in Figure 17.
In that a embodiment, the fastener 266 has two elements 68 and 270 parallel to one
ano.ther. Each element has a set of teeth 272 on each of its ends. A spacer 274 is
connected to element 2?0 and is engaged by a screw 276 threaded into a mating bore
in element 268. Rotation of the screw 276 displaces the elements 268 and 270
transversely with respect to one another to" enlarge or contract the ends for engaging or
releasing the bores in which they are seated .

A further embodiment of the fastener as illustrated in Figures 18 and 19,
were the fastener 278 includes two elements 280 and 282, each with a diametrically
split, toothed end 284 and a wedge 286 at the opposite end which faces towards the
end 24. In this embodiment, the wedges work in the opposite direction from those of
the embodiment illustrated in Figure 14, in that they expand the ends of the fastener
assembly from the ends of the assembly towards the centre.

Figure 20 illustrates an expansible end for use on one of the elements of
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a fastener like that illustrated in Figure 14. In this case, the end 288vhas helical teeth
290 which allow the end to be screwed into an object to which the fastener is to be
connected.

Figure 21 illustrates a cam mechanism for use in displacing the two
elements 292 and 294 of a fastener between the engaged and disengaged positions
and for retaining the elements in the engaged position. As illustrated each element has
an inclined bore 296' for receiving a cam 298. These cams are joined by a shaft 300.
The cams and the shaft are rotatable about an inclined axis 302 using a screrriver
engaged in an appropriate screwdriver engaging formation 304 in the end of one of the
cams 298. This arrangement makes it convenient to place the actuator cam closer to
the intersection between two objects than would otherwise be the case, that the
screwdriver will be inclined away from the juncture of the two parts to be joined.

Figures 22 and 23 illustrate an alternative form of the teeth used on the
ends of the fasteners. As shown, two different tooth configurations, 306 and 303 teeth
are spaced along the end of the fastener and have different profiles providing projecting,
triangular teeth to penetrate the surface of the bore when the fastener has expanded.
As illustrated the stop 310 is larger than the teeth in its radial extent so as to engage the
face of the object to limit penetration of the fastener into the bore.

Figure 24 illustrates a fastener assembly moulded as one plece. AS
illustrated, the assembly 320 includes two elements 322 and 324 joined by a thin,
frangible hinge 326 of plastic material. In use, the two elements are folded together
along the hinge and separated when the two elements are moved relative to one
another two the engaged position.

Figure 25 illustrates, like Figure 12, an embodiment of the fastener that
can be installed without tools. |n this embodiment, the fastener assembly 328 has two
elements 330 and 332. Element 330 has an expandable end portion 334 at one end
and a radially extending stop 336 at the other. The stop is shéped as an axially
extend'ing blade to cut into thé face of an object that it engages. The element 332 has

an expandable end 338. Both expandable ends carry peripheral teeth 340. An actuator
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342 is mounted on the expandable end 338, adjacent the inner end. This is a radial
stop that engages the surface of an object into which thé expandable end portion 338 is
inserted, to limit the depth of insertion. This positioning of the stop or actuator may
conveniently be used where the bore is on the face of a relatively thin panel, although it
is not limited to use in that environment.

In other embodiments similar to that illustrated in Figure 25, the actuator
342 may be omitted, and the stop 336 replaced with a flat stop that also serves as an
actuator.

While particular embodiments of the present invention have been
described in the foregoing, it is to be understood that the invention is nof limited to those
embodiments. Other embodiments within the scope of the invention are possible. For
example, the configuration of the actuators may vary widely, whether configured as
cams, stops, screws or some other mechanism. Cam designs are particularly variable
and may be one-lobed or two lobed, depending on whether one or both ends of the
fastener are to move relative to the objects being joined in moving from the disengaged
position to thé engaged position. Stops, both for limiting the depth of penetration and
for use as actuators may have various forms, depending on any secondary functions
they may have, e.g. anti-rotation, and the nature of the material being joined. Wedges
may also have different configurations. They may, for example be round in some
instances to reduce friction. As will be evident to those knowledgeable in the In the art,
numerous other modifications are possible within the scope of the invention. All such
embodiments incorporating such modifications are intended to be included within the
scope of the present invention. The invention is to be considered limited solely by the

appended claims.
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CLAIMS
1. A method of joining twb objects with respective fastener receiving bores
therein, the method comprising:

providing an elongate fastener assembly with opposite ends, the fastener
assembly comprising first and second elongate fastener elements arranged side by
side;

inserting the opposite ends of the fastener assembly into the respective
bores; and

« displacing the first and second fastener elements relative to one another

to expand the ends of the fastener assembly thereby griping the bores.
2. A fastener for securing together a pair of opposing objects having
respective bores therein, the fastenef comprising:

an elongate fastener assembly having first and second expansible
portions at respective ends thereof for being slideably received within the respective
bores;

first and second wedge members mounted adjacent the respective ends
of the fastener assembly for engagement with the respective first and second
expansible portions theréof, the wedge members and the respective expansible portions
being mounted for sliding movement relative to one another in a longitudinal direction of
the fastener assembly between a disengaged position and an engaged position wherein
the wedge members are wedged within the respective expansible portions of the
fastener assembly such that the expansible portions of the fastene( assembly are
expanded in a radial direction relative to the disengaged position; ana

an actuator mounted on the fastener assembly for rotation about an
actuator’ axis extending transversely to the elongate fastener assembly at a location
spaced between the wedge members, the actuator being coupled to the wedge
members respectively for displacing the wedge members relative to the expansible
portions between the engaged and disengaged positions as the actuator is rotated.

3. The fastener according to Claim 2 wherein the expansible portions of the
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housing are mounted for longitudinal sliding movement relative to one another, the
expansible portions ;of the housing being coupled to the actuator to be displaced
towards one another in moving from the disengaged position to the engaged position.

4. The fastener according to Claim 2 wherein the actuator comprises a cam
mounted for rotation about the actuator axis and including a cam follower associated
with each wedge member for urging the wedge members into the engaged position as
the cam Is rotated.

D. The fastener according to Claim 4 including an elongate housing and
wherein the wedge members are fixed in relation to the housing and the expansible
portions are slideably mounted on the housing for movement towards each other as the
expansible portions are displaced from the disengaged position to the engaged position.
0. The fastener according to Claim 4 including an elongate housing and
wherein the expansible portions are fixed in relation to the housing and the wedge
members are slideably mounted on the housing for movement away from each other as
the wedge members are displaced from the disengaged to the engaged positions.

/. The fastener according to Claim 4 wherein the fastener -assembly
comprises first and second longitudinally extending elements and wherein the first
element mounts the first expansible portion and the second wedge member In fixed

relation thereon and the second element mounts the second expansible portion and the

first wedge member in fixed relation thereon, the first and second elements of the

fastener assembly being slideable relative to one another for displacing the wedge
membérs relative to the respective expansible portions between the disengaged and the
engaged positions.

8. The fastener according to Claim 4 wherein the cam includes 3 pair of
diametrically opposed camming faces arranged to engage the cam followers associated
with the respective wedge members.

9. The fastener according to Claim 2 wherein the wedge members are

coupled to the actuator to be displaced towards on another in moving from the

disengaged position to the engaged position.
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10. The fastener according to Claim 4 wherein at least one of the cam
followers has a profile with a notch therein to resist rotation of the cam from the
engaged position to the disengaged position once the cam has been rotated past the
notch.

;|1. The fastener according to Claim 2 wherein the expansible portions each
include a plurality of teeth extending radially outward for penetrating inner surfaces of
the bores in the engaged position.

12. The fastener according to Claim 1 including a flexible tension member
coupled between the first and second wedge members and wherein the actuator
comprises a rotatable spindle havipg an aperture through which the tension member Is
treaded so that rotation of the spindle about the actuator axis causes the tension
member to be wrapped about the spindle, drawing the wedge members longitudinally
towards each other.

13. The fastener according to Claim 12 including a lock for resisting reverse
rotation of the spindle and unwinding of the tensiqn member.

14. The fastener according to Claim 12 wherein the wedge members are
substantially conical in shape and an inner surface of each expansible portion has a
mating conical surface. }

19. The fastener abcording to Claim 14 wherein the conical shaped wedge

members are oriented such that respective apexes thereof are pointed towards each

other.

16. The fastener according to Claim 1 wherein the housing is tubular, having a
substantially constant diameter between respective ends thereof.
17. A fastener for securing together opposing objects having respective bores
therein, the fastener comprising:

a pair of elongate elements each having a wedge at a first end and an
expansible portion at a second end thereof, the wedge of each member being located
adjacent the expansible portion of other member, spaced longitudinally inward

therefrom in a disengaged position, the elongate members being slideable relative 10
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one another in a longitudinal direction of the members from the disengaged position to
an engaged position wherein the wedge of each member is wedged within the
expansible portion of the other member such that the expansible portions are expandead
radially and displaced iﬁwardly towards each other relative to the disengaged position;
and

sfop means associated with one of the elements for engaging the
respective object as the second end of the member are inserted into the bore in the

object to limit penetration of the expansible portion into the bore.

18. A fastener according to Claim 17 wherein the actuator comprises a cam
mounted for rotation about the actuator axis for urging the wedge members into the
engaged position as the cam is rotated about an actuator axis.

19. A fastener according to Claim 18 wherein the actuator axis is fixed relative

to said one of the elements.

20. A fastener for securing together opposing objects having respective bores
therein, the fastener comprising:

a pair of elongate members each having a wedge at a first end and an
expansible portion at a second end thereof, the wedge of each member being locatea
adjacent the expansible portion of other member, spaced longitudinally inward
therefrom in a disengaged position, the elongate members being slideable relative to
one another in a longitudinal direction of the members from the disengaged position to
an engaged position wherein the wedge of each member is wedged within the
expansible portion of the other member such that the expansible portions are expanded
radially relative to the disengaged position; and

stop means associated with each of the members for engaging the
respective objects as the ends of the members are inserted Into the respective bores,
whereby on displacement of the objects towards one another, the objects engage the
stop means to displace the expansible ends inwardly towards each other and into the

engaged position thereof.

whereby displacement of the objects towards one another engages the
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stop means to displace the expansible ends inwardly towards each other with the
objects into the eﬁgaged position thereof.

21. The fastener according to Claim 20 wherein the stop means comprises a
radially extending protrusion on one of the members at a location spaced between the

respective ends of the member.

22. A fastener for coupling two objects with respective fastener receiving
bores therein, the fastener comprising an elongate fastener assembly with opposite
ends for insertion into the respective bores in the two objects, the assembly including:
first and second elongate elements positioned side by side and relatively
movable between a disengaged position and an engaged position in which the ends of
the fastener assembly are expanded transversely to engage the respective bores; and
a retainer for retaining the first and second elements in the engaged
position.
23. A fastener according to Claim 22 wherein the first and second elements
are longitudinally tapered and are longitudinally displaced relative to one another In
movement between the disengaged and engaged positions.
24. A fastener according to Claim 22 wherein fthe first element includes a
transverse through aperture and the second element includes a cavity confronting the
aperture whereby a lever may be inserted through the aperture to engage the cavity for
displacing the first and second elements between the engaged and disengaged
positions.
29. A fastener according to Claim 24 wherein the retainer comprises at least
one projection on one of the first and second elements and a recess in the other of the
first and second elements for receiving the projection in the engaged position.
20. A fastener according to Claim 22 including an actuator for moving the first
and second elements transversely with respect to one another for movement between
the disengaged and engaged positions.
27. A fastener according to Claim26 wherein the actuator comprises an

actuator member extending transversely between the first and second elements and



10

15

20

25

CA 02415931 2002-12-19
WO 01/98596 PCT/US01/19474

- 928 -
rotatable about a transverse axis to vary the spacing of the first and second elements.
28. A fastener according to Claim 27 wherein the retainer comprises the
actuator member.

29, A fastener according to Claim 28 wherein the actuator member comprises

a transverse threaded number and a mating thread on one of the first and second

elements.

30. A fastener according to Claim 22 wherein one of the ends of the fastener
assembly is larger in transverse size than the other.

31. = A fastener according to Claim 22 wherein the first and second elements
include respective ones of the ends of the fastener assembly, each end comprising
longitudinally separated anchor elements, and wherein the first and second elements
include respective expansion wedges, the anchor elements being positioned between
the wedges in the disengaged position of the fastener assembly, whereby upon relative
longitudinal movement of the first and second elements to the engaged position, the
wedges engage between and transversely separate the anchor elements of the

respective ends.

32. A fastener for coupling two objects with respective fastener receiving

bores therein, the fastener comprising an elongate fastener assembly with opposite
ends for insertion into the respective bores In the iwo objects, the ends being
transversely expandable to grip the respective bores and each end having teeth on the
periphery thereof, wherein the teeth are helically oriented ribs.
33. A fastener for coupling two objects with respective fastener receiving
bores therein, the fastener comprising an elongate fastener assembly including:
first and second elongate elements,

the first and second elements having respective first and second
expandable ends for insertion into the respective bores in the two objects,

the first and second elements being movable longitudinally .relative
to one another between a disengaged position with the expandable ends spaced apari

by a first distance and an engaged position with the expandable ends spaced apart by a
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second distance, less than the first distance, and
the first and second elements including respective means

responsive to movement of the first and second elements to the engaged position for
transversely expanding the second and first expandable ends respectively to engage
the respective bores;
and

a stop on the first element for engaging one of the objects to limit the
depth of insertion of the first expandable end into the respective bore.
34. A fastener according to Claim 33 including a stop on the second element
for engaging the other of the objects to limit the depth of insertion of the second
expandable end into the respective bore
39 A fastener according to Claim 33 including an actuator for moving the first
and second elements from the disengaged position to the engaged position.
36. A fastener according to Claim 34 wherein at least one of the stops
comprises an actuator for moving the first and second elements from the disengaged
position to the engaged position in response to movement of the objects towards one
another.
37. A fastener according to Claim 2 wherein the actuator axis is inclined at an

angle less than 90° to the elongate fastener assembly.
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