woO 2013/112166 A2 |11 N0FO 0000 O O A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

1 August 2013 (01.08.2013)

WIPOIPCT

(10) International Publication Number

WO 2013/112166 A2

(51

eay)

(22)

(25)
(26)
1

(72)
(73)

74

31

International Patent Classification:
F16B 21/02 (2006.01) B23P 11/00 (2006.01)

International Application Number:
PCT/US2012/022807

International Filing Date:
26 January 2012 (26.01.2012)

Filing Language: English

Publication Language: English

Applicant (for all designated States except US): EMPIRE
TECHNOLOGY DEVELOPMENT LLC [US/US];
2711 Centerville Road, Suite 400, Wilmington, Delaware
19808 (US).

Inventor; and
Inventor/Applicant (for US only): VULLINGS, Peter
[NL/NZ]J; 91 Fitzroy Street, Palmerston North, 4410 (NZ).

Agents: WATSON, Thomas E. et al.; Turocy & Watson,
LLP, 127 Public Square, 57th F1., Key Tower, Cleveland,
Ohio 44114 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(84)

DZ, EC, EE, EG, ES, FI, GB, GD, GF, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(34

Title: SPRUNG LATCH FASTENER

FIGA

(57) Abstract: Fasteners are generally described. In some examples, a fastener can be configured to releasably connect a first mem -
ber to a second member. The fastener can comprise an element that is able to be arranged with respect to the first member. The ele -
ment can comprise a latching region that is able to assume a latching orientation. The fastener can also comprise a latch that is able
to be arranged with respect to the second member. The latch can comprise a latching portion that is able to latch with the latching re -
gion when in the latching orientation to connect the first member to the second member. The fastener can be configured such that the
element is movable relative to the latch so that, when moved relative to the latch, the element urges the latching portion out of the
latching region to enable disconnection of the first member from the second member.
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SPRUNG LATCH FASTENER

BACKGROUND

[0001] Unless otherwise indicated herein, the materials described in this section are not prior art to
the claims in this application and are not admitted to be prior art by inclusion in this section.

[0002] In buildings, including in pre-fabricated buildings, components are secured to walls,
ceilings, floors, frames, etc using permanent fasteners. In addition, components such as internal walls,
cabinetry, shelves, fixtures, fittings, pictures, etc are erected and fastened together on site, and may be
uncoupled for internal space reorganization, for alternative use of space, or for deconstruction and
removal of the building.

[0003] Where permanent fasteners have been employed to fasten such components together this
can hinder the uncoupling of components and deconstruction of the building. Also, the components can

be damaged during uncoupling, requiring repair or replacement.

SUMMMARY

[0004] In some embodiments, a fastener is generally described. An example fastener may be
configured to releasably connect a first member to a second member. The example fastener may
include an element that may be arranged with respect to the first member. The element may include a
latching region that is able to assume a latching orientation. The example fastener may also include a
latch that may be arranged with respect to the second member. The latch may include a latching portion
that is able to latch with the latching region when in the latching orientation to connect the first member
to the second member. The element may be movable relative to the latch such that, when moved
relative to the latch, the element urges the latching portion out of the latching region to enable
disconnection of the first member from the second member.

[0005] The foregoing summary is illustrative only and is not intended to be in any way limiting. In
addition to the illustrative aspects, embodiments, and features described above, further aspects,
embodiments, and features will become apparent by reference to the drawings and the following

detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[00006] In the drawings:
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FIGURE 1 shows a diagrammatic perspective view of an element in the form of a bolt that forms
part of an example fastener;

FIGURE 2A shows a diagrammatic plan view of the bolt of Figure 1 that is mounted in relation to
a first member A;

FIGURE 2B shows a diagrammatic plan view of a variation of the bolt of Figure 1 that is mounted
in relation to a first member A;

FIGURE 3A shows a diagrammatic plan view of the bolt of Figure 1 that is mounted in relation to
a first member A and latchingly secured with respect to a latch in the form of a spring arm that is
mounted in relation to a second member B, to thereby releasably connect first and second members
A and B, the bolt and spring arm together forming parts of the example fastener;

FIGURE 3B shows a diagrammatic plan view of the spring arm of Figure 3A being unlatched from
the bolt of Figure 3A;

FIGURE 3C shows a diagrammatic plan view of the first member A being disconnected from the
second member B, after the spring arm has been detached from the bolt as in Figure 3B;

FIGURES 4A to 4D show diagrammatic sectional end views taken through the bolt and spring arm
of Figure 3 to illustrate sequentially the unlatching of the spring arm from the bolt;

FIGURES 5A to SF respectively show diagrammatic side views pairs, in latched and unlatched
configurations, of three different element and latch configurations;

FIGURES 5G and 5H respectively show diagrammatic sectional end views taken through the bolt,
in latched and unlatched configurations, of a further element and latch configuration;

FIGURES 6A to 6C respectively show diagrammatic perspective views of three different latch
configurations for use with the respective element configurations of Figures SA to 5D, 5E & SF and
5G & 5H; and

FIGURES 7A to 7C respectively show diagrammatic side and perspective views of a differently
configured bolt and bolt housing that forms part of another example fastener;

all arranged according to at least some embodiments described herein.

DETAILED DESCRIPTION

[0007] In the following detailed description, reference is made to the accompanying drawings,
which form a part hereof. In the drawings, similar symbols typically identify similar components,

unless context dictates otherwise. The illustrative embodiments described in the detailed description,
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drawings, and claims are not meant to be limiting. Other embodiments may be utilized, and other
changes may be made, without departing from the spirit or scope of the subject matter presented herein.
It will be readily understood that the aspects of the present disclosure, as generally described herein,
and illustrated in the Figures, can be arranged, substituted, combined, separated, and designed in a wide
variety of different configurations, all of which are explicitly contemplated herein.

[0008] This disclosure is generally directed, inter alia, to methods, apparatus, systems, and
members that employ a fastener for releasably connecting first and second members.

[0009] Briefly stated a fastener is generally disclosed. An example fastener can releasably connect
a first member to a second member. The example fastener may include an element. The element may
be arranged (e.g. mounted) with respect to the first member. The element may include a latching region
that is able to assume a latching orientation. The example fastener may also include a latch. The latch
may be arranged (e.g. mounted) with respect to the second member. The latch may include a latching
portion that is able to latch with the latching region when in the latching orientation to connect the first
member to the second member. The element may be movable (e.g. rotatable) relative to the latch such
that, when moved relative to the latch, the element urges the latching portion out of the latching region
to enable disconnection of the first member from the second member.

[0010] Figure 1 is a diagrammatic perspective representation of an element in the form of an
example bolt 100 forming part of a first example fastener that is arranged according to at least some
embodiments described herein. Figure 2A shows the example bolt 100 mounted with respect to a first
member A. Figure 2B shows an example bolt 100°, similar in most respects to the bolt 100, and
mounted with respect to the first member A. Whilst an elongate bolt is depicted, it may be embodied as
another type of projection (e.g. a more squat boss or the like) and not necessarily of elongate form.
Where the bolt is fixed against movement with respect to member A, the latch may be rotated around
the bolt.

[0011] The bolt 100, 100° has an elongate shank 102. The shank is configured and curved at its
distal end 104 for engagement with a latch and is further configured at its proximal end 106 for
mounting with respect to the first member A (Figures 2A or 2B). Whilst a curved distal end 204 is
shown, the end may be pointed, pyramidal, conical, etc in shape to facilitate bolt insertion, as further
explained below.

[0012] The bolts 100 and 100’ differ only in that the proximal end 106 of the bolt 100 has two
spaced circumferential flanges 108, 110 (Figures 1 & 2A), whereas the proximal end of the bolt 100’

3
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has a single circumferential flange 112 (Figure 2B). In either case, the flange(s) define a head region of
the bolt. The flanges 108, 110 are received within and secure the bolt 100 for rotation with respect to a
corresponding housing 114 (Figure 2A). The single flange 112 is received within and secures the bolt
100’ for rotation with respect to a corresponding housing 116 (Figure 2B). The housings are optional in
that member A can be directly configured to secure the bolt thereat.

[0013] Whilst circumferentially extending flanges are shown in Figures 1 and 2, each flange may
instead be embodied by one or a series of spaced lugs or pegs projecting out from the shank 102.
Alternatively, the bolt retention mechanism may be embodied in the form of mating screw threads, or a
bayonet fitting, etc that retain the bolt but allow its rotation.

[0014] In this regard, the housing 114 has an annular internally protruding lug 118 for location
between the two spaced flanges 108, 110, whereas the housing 116 has an intermediate annular recess
120 for receiving and retaining the flange 112 therein. Each of the housings 114, 116 is externally
threaded at 122 for screw mounting with and retention within a suitably sized and internally threaded
passage P defined in the first member A. When the bolt 100 or 100’ is secured to its respective housing
114 or 116, the shank 102 protrudes beyond the housing (i.e. as shown in each of Figures 2A & 2B) to
facilitate engagement of the bolt with a latch.

[0015] In this regard, the distal end 104 of each bolt 100, 100’ is configured for engaging with and
enabling latching thereto of a latch when the first member A is being positioned for connection with
respect to a second member B (Figure 3). To facilitate such latching a slot 124 is provided in the distal
end 104, with the slot extending transversely across part of the distal end. The slot 124 also defines a
flat rear face 125 (Figure 4). When the bolt 100 or 100’ is in a latching orientation, the slot 124 can
receive part of a latch therein in use of the fastener, as explained hereafter. Instead of a slot, the distal
end can be provided with a groove, ledge, shoulder, rebate, etc.

[0016] The bolt 100, 100’ is movable by being rotated about an axis Ay (see Figures 3A & 3B)
relative to its housing 114 or 116 and thus is rotatable with respect to the first member A. As shown in
each of Figures 2A & 2B, each bolt is retained in its housing such that the proximal end 106 (i.e. at the
bolt end face 126) is accessible to enable the bolt to be rotated about its axis. In this regard, the end
face 126 can be adapted for engagement by a suitable tool, such as by a hand-held tool (e.g.
screwdriver, Allen key, gear, etc) or by a powered drive, etc (see also Figure 7C in this regard).

[0017] Instead of the bolt 100, 100° being rotated with respect to the latch, the latch may be rotated

with respect to the bolt (e.g. by facilitating the rotation of a housing for the latch). In addition, whilst a
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relative rotation is described, a movement other than rotation may be employed to effect the unlatching.
For example, the fastener may be reconfigured such that a relative sliding movement between the bolt
and latch effects the unlatching.

[0018] Referring now to Figures 3A to 3C, when the bolt 100 (or it can be the bolt 100’) is rotated
about the axis Ay, the slot 124 moves between a latching orientation (Figure 3A) and a non-latching
orientation (Figures 3B & 3C). When the bolt is in the latching orientation the first member A is able to
be connected to the second member B (as in Figure 3A), and when in the non-latching orientation the
first member is able to be disconnected from the second member (as in Figures 3B & 3C).

[0019] Referring now to Figures 3, 4, SA, 5B and 6C, diagrammatic representations are provided of
a first latch embodiment in the form of an example spring arm 200 forming part of the example fastener
that is arranged according to at least some embodiments described herein. Figures 3A to 3C show the
example spring arm 200 mounted with respect to the second member B and variously interacting with
the example bolt 100 of Figures 1 and 2A (i.e. in Figure 3A the bolt 100 is in a latching orientation,
whereas in Figures 3B & 3C the bolt is in a non-latching orientation). Figures 4A to 4D show in
sequence the example spring arm 200 interacting with the example bolt 100 or 100” of Figures 1 and 2,
as the bolt is moved from the latching orientation (Figure 4A) progressively through to the non-latching
orientation (Figure 4D). Figures SA & 5B show the example spring arm 200 interacting with the
example bolt 100 or 100°, with Figure SA showing the interaction in the latching orientation, and
Figure 5B showing the interaction in the non-latching orientation. Figure 6C diagrammatically depicts
the example spring arm 200.

[0020] In Figure 3 a proximal end 202 of the spring arm 200 is shown retained within a latch
housing 204. The proximal end 202 can locate interferingly, be crimped, or otherwise be secured in a
base wall 206 of the latch housing 204, with a stem 208 of the spring arm 200 protruding into an
interior of the housing. The arm 200 may alternatively be formed integrally with the latch housing 204.
Also, the latch housing is again optional in that the second member B can be configured for directly
securing the latch thereto.

[0021] The spring arm can alternatively be reconfigured (e.g. such as shown in Figures 5C & 5D)
such that it projects back into the housing interior from an inwardly protruding shoulder 210 defined
adjacent to an opening 212 into the latch housing 204. In a further alternative, the spring arm can be
reconfigured such that it projects into the housing interior from a side wall of the latch housing 204.

The spring arm 200 may generally locate within the hollow interior of housing 204 behind the shoulder
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210.

[0022] In each such case, the latch housing 204 is externally threaded at 214 for screw mounting
with and retention within a suitably sized and internally threaded recess R defined in the second
member B. When so mounted, the opening 212 faces outward with respect to the second member B so
that the bolt 100 or 100’ can be inserted through the opening and into the interior of latch housing 204
for latching interaction with the spring arm 200.

[0023] A distal end 216 of the spring arm 200 has a latching portion in the form of a laterally
extending catch 218 extending therefrom. A free end 220 of the catch 218 is curved at its remote edge
and is able to be received in the slot 124 when the bolt 100 or 100’ is in the latching orientation
(Figures 3A, 4A and 5A). Much like a leaf-spring, the spring arm 200 is able to flex between its distal
end and proximal ends. This enables the bolt 100 or 100’ to be inserted through opening 212 and to
deflect the spring arm 200 as its curved distal end 204 engages therewith, until the free end 220 of the
catch 218 locates in the slot 124. The spring arm 200 flexes back and the bolt 100 is now latched via
spring arm 200. Thus, the first member A is connected to the second member B (as in Figure 3A).
[0024] Thereafter, when the bolt 100 (or 100”) is rotated about its axis Ay from this latching
orientation through to the non-latching orientation, the catch 218 is progressively deflected out of the
slot 124 (see especially Figures 4A to 4D). As illustrated by Figures 4A to 4D the curved edge of free
end 220 engages with the flat rear face 125 of slot 124, progressively deflecting the catch 218 out of the
slot, until it is fully urged out (Figure 4D). Figures 4A to 4D show that the rotational extent of the bolt
100, 100’ to enable it to unlatch can be as little as 60°, though other degrees of rotational extent are
possible. A shallow slot can provide for less rotation, but also a lesser degree or extent of latching.
[0025] Thus, the bolt is now unlatched from the spring arm (i.e. as shown in Figures 3B and 5B or
SD). The bolt 100 (or 100’) can now be withdrawn out of the latch housing 204, whereby the first
member A is able to be moved away (disconnected) from the second member B (Figure 3C).

[0026] Referring now to Figures SE, SF and 6B, the latch may instead take the form of a spring-
loaded lug 221 that is mounted to extend from a distal end of a helical spring 222. A proximal end of
the spring is mounted to the side wall of the latch housing 204. As the bolt is inserted into the latch
housing 204 its curved distal end 204 engages with the lug 221, causing spring 222 to compress, until
the free end of the lug 221 locates in the slot 124. Thereafter, when the bolt is rotated from the latching
orientation through to the non-latching orientation, the helical spring 222 is again able to compress,

whereby the lug 221 is progressively deflected out of the slot 124 (again see Figures 4A to 4D). Again,

6



10

15

20

25

30

WO 2013/112166 PCT/US2012/022807

this causes the bolt to be unlatched (i.e. as shown in Figure 5F).

[0027] Referring now to Figures 5G, SH and 6C, the latch may alternatively take the form of a
resilient block 224 (e.g. of a deformable polymeric rubber). The block 224 has a proximal edge that is
mounted with respect to the side wall of the latch housing 204, with its distal edge being retained in the
slot 124 when the bolt is in the latching orientation. Again, as the bolt is inserted into the latch housing
204 its curved distal end 204 engages with the block 224, causing it to compressively deform, until the
distal edge of the block 224 locates in the slot 124. Thereafter, when the bolt is rotated from the
latching orientation through to the non-latching orientation, the block 224 is again able to deform
between its distal and proximal edges, whereby it is progressively deflected out of the slot 124. Again,
this causes the bolt to be unlatched (i.e. as shown in Figure SH).

[0028] Referring now to Figures 7A to 7C, a modification suitable for each of the bolts 100, 100 is
shown in the form of a bolt 700 and a modified bolt housing 716. Similar reference numerals to Figures
1 to 6 are employed for similar parts, but using the number series 700, etc. In addition to the features
described for each of the bolts 100, 100’, the bolt 700 has a projection in the form of two opposing key
lugs 730, 732 projecting out from the shank 702 of the bolt 700, adjacent to the flange 712. Whilst two
opposing key lugs are shown, a single key lug, or more than two key lugs may also be employed.
Differently configured lugs may also be provided (e.g. having triangular profile to locate in a V-notch,
etc),

[0029] Each key lug 730, 732 is configured to engage with (such as by locating in) a corresponding
indentation 734, 736. Each indentation 734, 736 represents a modification of the bolt housing 716, with
each indentation being provided in a first of the side walls of a wider annular recess 720 of the housing
716. The location of each indentation 734, 736 is such as to correspond with the bolt being in and
having assumed its latching orientation. Thus, when each key lug 730, 732 is located in its
corresponding indentation 734, 736 relative rotation of the bolt 700 from its latching orientation to its
non-latching orientation is prevented, whereby such rotation is only allowed when each key lug 730,
732 is moved out of (e.g. axially advanced out of) its corresponding indentation 734, 736.

[0030] The bolt 700 and bolt housing 716 can be further configured such that, in the latching
orientation, the key lugs 730, 732 are biased into their corresponding indentations 734, 736. In this
regard, a helical spring 740 can be arranged around the shank 702 of the bolt 700, with one end of the
spring 740 facing and urging against a second side wall of the annular recess 720 that opposes the first

side wall (i.e. in which the indentations 734, 736 are formed). An opposite end of the spring 740 acts
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on a side of the flange 712 of the bolt 700.

[0031] Thus, when the bolt 700 is in its latching orientation, the spring acts on the flange 712, and
causes the key lugs 730, 732 to locate and be maintained within their corresponding indentations 734,
736 thereby locking the bolt 700 against rotation. However, to move the bolt out of its latching
orientation and thus to unlatch it from the latch, the bolt 700 must first be axially advanced (i.e. along
axis Ay) , with respect to the housing 716, and against the bias of the spring 740, thereby compressing
the spring 740 and lifting each key lug 730, 732 out of its corresponding indentation 734, 736 (see
Figure 7B). Once each key lug 730, 732 is clear of its corresponding indentation 734, 736, the bolt 700
can be rotated about its axis A to move to the unlatching orientation and to disengage from the latch.
[0032] The advancement and rotation of the bolt 700 can be effected by accessing the bolt end face
726. In the embodiment of Figure 7, and as shown in Figure 7C, the end face 726 can be provided with
a suitable slot 742 (or the like) for engagement by a suitable tool, such as by a hand-held tool (e.g.
screwdriver, Allen key, gear, etc) or by a powered drive, etc.

[0033] The modified bolt 700 and modified bolt housing 716 of Figures 7A to 7C thereby provide
a “fail safe” function to the fastener, in that the bolt is maintained “locked” by spring 740 when in its
latching configuration in use, unless it is advanced out of the locked and latching configuration and
then rotated by a suitable tool.

[0034] The example fasteners described with reference to Figures 1 to 7 may be employed to
secure a first member A to second member B. Each member may take the form of a component such as
a wall, ceiling, floor, door, shelf, fixture, cabinetry, furniture item, wall mounting, fixture, fitting, etc.
The example fasteners may in turn allow for other items (e.g. fittings, furnishings, etc) to be secured to
the first member A. Such components A and B may be found in, for example, originally constructed
(e.g. built from the ground up) and prefabricated buildings. Like and unlike components A and B may
be fastened together using the example fasteners.

[0035] It should be appreciated that the example fasteners of Figures 1 to 7 are not limited to use
with components in buildings, and may be used to secure to and to secure together a range of different
components in furniture, cabinetry, vehicles, installations, machinery, etc.

[0036] The example fasteners of Figures 1 to 7 may be supplied in a prior-attached configuration to
a given member (e.g. before it is used in the building or construction). Other components may then be
mounted on site to the pre-attached fasteners.

[0037] Each of the components of the example fasteners of Figures 1 to 7 may be fabricated of any
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suitable material, such as plastic, steel, aluminium, timber, etc. Suitable combinations of these
materials may be employed. The material selected for a given part of the fastener may relate to the size,
purpose and required strength/durability of the example fasteners.

[0038] The example fasteners of Figures 1 to 7 may be non-permanent, self-locating, activated
manually, mechanically/electrically (e.g. by use of an electrically powered tool), are simple in design
and can be made of a variety of materials depending on the application.

[0039] With respect to the use of substantially any plural and/or singular terms herein, those having
skill in the art can translate from the plural to the singular and/or from the singular to the plural as is
appropriate to the context and/or application. The various singular/plural permutations may be
expressly set forth herein for sake of clarity.

[0040] It will be understood by those within the art that, in general, terms used herein, and
especially in the appended claims (e.g., bodies of the appended claims) are generally intended as
“open” terms (e.g., the term “including” should be interpreted as “including but not limited to,” the
term “having” should be interpreted as “having at least,” the term “includes” should be interpreted as
“includes but is not limited to,” etc.). Further, except where the context requires otherwise due to
express language or necessary implication, the word “comprise” or variations such as “comprises” or
“comprising” is used in an inclusive sense, i.€. to specify the presence of the stated features but not to
preclude the presence or addition of further features in various embodiments of the invention. It will be
further understood by those within the art that if a specific number of an introduced claim recitation is
intended, such an intent will be explicitly recited in the claim, and in the absence of such recitation no
such intent is present. For example, as an aid to understanding, the following appended claims may
contain usage of the introductory phrases "at least one" and "one or more" to introduce claim
recitations. However, the use of such phrases should not be construed to imply that the introduction of
a claim recitation by the indefinite articles "a" or "an" limits any particular claim containing such
introduced claim recitation to embodiments containing only one such recitation, even when the same
claim includes the introductory phrases "one or more" or "at least one" and indefinite articles such as
"a" or "an" (e.g., “a” and/or “an” should be interpreted to mean “at least one” or “one or more”); the
same holds true for the use of definite articles used to introduce claim recitations. In addition, even if a
specific number of an introduced claim recitation is explicitly recited, those skilled in the art will
recognize that such recitation should be interpreted to mean at least the recited number (e.g., the bare

recitation of "two recitations," without other modifiers, means at least two recitations, or two or more
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recitations). Furthermore, in those instances where a convention analogous to “at least one of A, B,
and C, etc.” is used, in general such a construction is intended in the sense one having skill in the art
would understand the convention (e.g., “ a fastener having at least one of A, B, and C” would include
but not be limited to fasteners that have A alone, B alone, C alone, A and B together, A and C together,
B and C together, and/or A, B, and C together, etc.). In those instances where a convention analogous
to “at least one of A, B, or C, etc.” is used, in general such a construction is intended in the sense one
having skill in the art would understand the convention (e.g., ““ a fastener having at least one of A, B, or
C” would include but not be limited to fasteners that have A alone, B alone, C alone, A and B together,
A and C together, B and C together, and/or A, B, and C together, etc.). It will be further understood by
those within the art that virtually any disjunctive word and/or phrase presenting two or more alternative
terms, whether in the description, claims, or drawings, should be understood to contemplate the
possibilities of including one of the terms, either of the terms, or both terms. For example, the phrase
“A or B” will be understood to include the possibilities of “A” or “B” or “A and B.”

[0041] As will be understood by one skilled in the art, for any and all purposes, such as in terms of
providing a written description, all ranges disclosed herein also encompass any and all possible sub-
ranges and combinations of sub-ranges thereof. Any listed range can be easily recognized as
sufficiently describing and enabling the same range being broken down into at least equal halves,
thirds, quarters, fifths, tenths, etc. As a non-limiting example, each range discussed herein can be
readily broken down into a lower third, middle third and upper third, etc. As will also be understood

29 <

by one skilled in the art all language such as “up to,” “at least,” and the like include the number recited
and refer to ranges which can be subsequently broken down into sub-ranges as discussed above.
Finally, as will be understood by one skilled in the art, a range includes each individual member.
[0042] The present disclosure is not to be limited in terms of the particular embodiments described
in this application, which are intended as illustrations of various aspects. Many modifications and
variations can be made without departing from its spirit and scope, as will be apparent to those skilled
in the art. Functionally equivalent methods and apparatuses within the scope of the disclosure, in
addition to those enumerated herein, will be apparent to those skilled in the art from the foregoing
descriptions. Such modifications and variations are intended to fall within the scope of the appended
claims. The present disclosure is to be limited only by the terms of the appended claims, along with the

full scope of equivalents to which such claims are entitled. It is to be understood that this disclosure is

not limited to particular methods which can, of course, vary. It is also to be understood that the

10
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terminology used herein is for the purpose of describing particular embodiments only, and is not
intended to be limiting.

[0043] From the foregoing, it will be appreciated that various embodiments of the present
disclosure have been described herein for purposes of illustration, and that various modifications may
be made without departing from the scope and spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting, with the true scope and spirit being

indicated by the following claims.
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CLAIMS

A fastener configured to releasably connect a first member to a second member, the fastener
comprising:

an element able to be arranged with respect to the first member, the element comprising
a latching region that is able to assume a latching orientation; and

a latch able to be arranged with respect to the second member, the latch comprising a
latching portion that is able to latch with the latching region when in the latching orientation to
connect the first member to the second member;

wherein the element is movable relative to the latch such that, when moved relative to
the latch, the element urges the latching portion out of the latching region to enable

disconnection of the first member from the second member.

The fastener of claim 1, wherein the element is movable by being rotated about an axis relative
to the first member whereby, when the element is rotated about the axis, the latching region
moves between the latching orientation and a non-latching orientation in which the first

member can be disconnected from the second member.

The fastener of claim 2, wherein the element is elongate, with the axis defining a longitudinal
axis of the element, the element being configured such that a first part of the element projects
beyond the first member for engagement with the latch, and a second part of the element is

retained for rotation at the first member.

The fastener of claim 3, wherein a distal end of the first part of the element is configured to
engage with and deflect the latch as the first member is being positioned for connection with the

second member.
The fastener of claim 3 or 4, wherein the latching region comprises a groove, ledge, shoulder or

rebate formed to extend transversely across the first part of the element, and into or behind

which the latching portion locates when in the latching orientation.
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12.
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The fastener of any one of claims 3 to 5, wherein the second part of the element is configured to
be retained by and to rotate within an element housing that is able to be arranged within the first

member.

The fastener of claim 6, wherein the element comprises a bolt having a head with at least one
flange that is configured to be retained by and to rotate within the element housing, with a

shank of the bolt protruding beyond the element housing to facilitate engagement with the latch.

The fastener of claim 6 or 7, wherein the element further comprises at least one projection for
engaging with a corresponding part of the housing when the element is in the latching
orientation, so as to prevent its movement to the non-latching orientation, and wherein the
element is movable relative to the latch only when the at least one projection is first disengaged

from the corresponding part of the housing.

The fastener of claim 8, wherein the element is configured to be biased such that the at least one
projection is caused to engage with the corresponding part of the housing when the element is in
the latching orientation, and wherein disengagement of the at least one projection from the
corresponding part of the housing is effected by advancing the element with respect to the

housing against the bias.

The fastener of any one of claims 2 to 9, wherein a proximal end of the element is accessible to

enable the element to be rotated about its axis.

The fastener of any one of the preceding claims, wherein the latch is retained within a latch

housing that is able to be arranged within the second member.

The fastener of claim 11, wherein the latch housing comprises an opening which opens onto a
hollow interior of the latch housing, with the opening being defined in part by an adjacent
shoulder located at the opening, and with the latch being located within the hollow interior and

generally behind the shoulder.
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The fastener of claim 12, wherein the latching portion is mounted to the latch housing at a rear

or side wall thereof to extend therefrom and into the hollow interior of the latch housing.

The fastener of claim 13, wherein the latching portion is:

mounted to extend laterally from a distal end of a latch mounting member that is in turn
mounted at its proximal end to the rear wall of the housing; or

mounted to extend from a distal end of a spring that is in turn mounted at its proximal
end to the side wall of the housing; or

is defined by a resilient member, with a distal edge of the resilient member being
arranged to latch with the latching region, and with its proximal edge being mounted to the side

wall of the housing.

The fastener of claim 14, wherein, when the latching portion is latched with the latching region,
and when the element is progressively rotated relative to the latch, the fastener is configured
such that a rear wall of the latching region deflects the latching portion laterally and

progressively out of the latching region.

The fastener of claim 15, wherein, as the latching region is deflected laterally and progressively
out of the latching region, the fastener is configured such that:
the latch mounting member is able to flex between its distal end and proximal ends; or
the spring is able to compress; or

the resilient member is able to deform between its distal and proximal edges.

A first member comprising an element according to any one of claims 1 to 16 that is mounted to

the first member.

The first member of claim 17, wherein a housing for the element is mounted within or is formed

by a recess preformed in the first member.
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The first member of claim 18, wherein the first member comprises a wall or panel through
which the recess extends such that, when the element is mounted to the first member, a

proximal end of the element may be accessed.

A second member comprising a latch according to any one of claims 1 to 16 that is mounted to

the second member.

The second member of claim 20, wherein a housing for the latch is mounted within or is formed

by a recess preformed in the second member.

A fastener system comprising:
a fastener according to any one of claims 1 to 16;
a first member to which the element is able to be mounted;

a second member to which the latch is able to be mounted.

The system of claim 22, wherein the fastener and latch are respectively mounted to the first and

second members during fabrication of the first and second members.

A method of releasably connecting a first member to a second member using a fastener
according to any one of claims 1 to 16, the method comprising positioning the first member in
relation to the second member such that the latching portion is able to latch with the latching

region to connect the first member to the second member.

The method of claim 24 wherein the element is moved relative to the latch so that the latching
region assumes the latching orientation either prior to or after positioning the first member in

relation to the second member.

The method of claim 24 or 25 wherein, when the latching portion is latched with the latching
region, to disconnect the first member from the second member, the element is moved relative
to the latch to urge the latching portion out of the latching region, and one or both of the first

and second members is moved away from the other.
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