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frame members to form a frame which then holds a pane
to an opening in a door or the like. The coupler has a first
coupling member operatively connected to the first frame
member; a second coupling member is operatively con-
nected to the second frame member; and a connector
has opposite first and second parts for connecting with
the first and second coupling members respectively. The

first part has a first fastener for bodily engagement with
the first coupling member and the second part has a sec-
ond fastener for bodily engagement with the second cou-
pling member. The first and second frame members are
coupled together by the coupler, with the connector ex-
tending through said opening and connecting with the
first and second coupling members, on opposite sides of
said door or the like to thereby hold said pane in said
opening.
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Description

[0001] The invention relates to a coupler suitable for
coupling a two-part frame. More particularly the coupler
is suitable for coupling a two-part frame that holds a piece
of pane to an opening on a panel such as a door or a
window.

BACKGROUND OF THE INVENTION

[0002] Figs. 2 and 3 show a two-part pane frame for
mounting a piece of pane in an opening of a door or win-
dow. The pane is sandwiched between inner edges of
the parts of the frame. The outer edges of the parts of
the frame are mounted on respective sides of the edges
of the opening on the door or window.

[0003] The pane frame has a number of conventional
connectors distributed along the inner sides of the frame.
Each of the connectors includes male and female con-
nection parts. The male connector includes a plate with
an enlarged free end for snap fastening into the slot of
the female connector.

[0004] As the dimensions of the male and female con-
nection parts are predetermined and they are irremova-
bly connected to the respective parts of the pane frame.
The distance between the two parts of the pane frame is
confined by the dimensions of the male and female con-
nection parts. As the parts of the frame are mounted on
the respective sides of the edge of the opening of the
door or window, the thickness of the edge of the opening
and the thickness of the pane to be mounted are confined
by the distance between the two parts of the pane frame,
and hence the dimensions of the male and female con-
nection parts.

[0005] One problem of this conventional connection
parts is that they delimits the thickness of the edge of the
opening of the door or window on which the pane frame
is to be mounted and the thickness of the pane sand-
wiched between the parts of the frame.

[0006] The invention seeks to mitigate or at least alle-
viate such problem by providing an improved coupling.

SUMMARY OF THE INVENTION

[0007] According to the invention, there is provided a
coupler for coupling together first and second frame
members to form a frame which then holds a pane to an
opening in a door or the like, the coupler comprising a
first coupling member operatively connected to the first
frame member; a second coupling member operatively
connected to the second frame member; and a connector
having opposite first and second parts for connecting with
the first and second coupling members respectively, the
first part having a first fastener for bodily engagement
with the first coupling member and the second part having
a second fastener for bodily engagement with the second
coupling member; such that the first and second frame
members are coupled together by the coupler, with the
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connector extending through said opening and connect-
ing with the first and second coupling members, on op-
posite sides of said door or the like to thereby hold said
pane in said opening.

[0008] Preferably, the first fastener and the first cou-
pling member include corresponding engagement ele-
ments to effect bodily engagement between the first fas-
tener and the first coupling member.

[0009] More preferably, the engagement elements in-
clude at least a pair of inter-engageable formations for
inter-engagement to prevent relative movement between
the connector and the first coupling member in at least
a first direction.

[0010] Yet more preferably, the pair of inter-engagea-
ble formations includes complementary profiled engage-
ment surfaces co-operable to effect bodily engagement
between the first fastener and the first coupling member.
[0011] Itis preferable that the complementary profiled
engagement surfaces include a protuberance and a re-
cess for receiving the protuberance.

[0012] Advantageously, the protuberance and the re-
cess are inter-engageable to prevent relative movement
between the connector and the first coupling member in
three perpendicular directions.

[0013] More advantageously, the recess includes an
L-shaped opening on the first coupling for receiving the
protuberance to effect bodily engagement between the
connector and the first coupling member.

[0014] Yet more advantageously, the engagement el-
ements include two pairs of inter-engageable formations
each having complementary profiled engagement sur-
faces including a protuberance and an L-shaped opening
for receiving the protuberance, the L-shaped opening in
each of the pair of inter-engageable formations are ar-
ranged in mirrorimage to one another on the first coupling
member.

[0015] Itis advantageous thatthe second fastenerand
the second coupling member include inter-engageable
members for bodily engagement in a first direction to pre-
vent separation of the second fastener and the second
coupling memberin atleast one direction whichis parallel
to the first direction.

[0016] Preferably inter-engageable members include
a pair of protuberances for inter-engagement therebe-
tween.

[0017] More preferably, the second fastener includes
an abutment for abutment relative to the second coupling
member upon inter-engagement of the inter-engageable
members, thereby fixing the relative position between
the second fastener and the second coupling member in
at least one of two mutually perpendicular directions.
[0018] Advantageously the second fastener includes
two said abutments which extend co-parallel but are of
different lengths.

[0019] Preferably, the second coupling member is as-
sociated with a void arranged to receive the or each abut-
ment for engagement therewith to prevent relative move-
ment between the connector and the second coupling
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member in at least one of two mutually perpendicular
directions perpendicular to the first direction.

[0020] More preferably, the first coupling member and
the first fastener are bodily engaged through linear rela-
tive movement in a direction and subsequent angularrel-
ative movement about the direction of the linear relative
movement.

[0021] Yetmore preferably, the second coupling mem-
ber and the second fastener are bodily engaged through
linear relative movement disallowing angular movement
of the connector thereby preventing disengagement be-
tween the first fastener and the first coupling member.
[0022] Itis preferable that the firstand second coupling
members are integrally formed with the first and second
frame parts respectively.

[0023] Preferably, the first coupling member is gener-
ally cylindrical in shape.

[0024] More preferably, the connector includes a cy-
lindrical main body that flushes with the first coupling
member upon engagement therebetween.

[0025] According to another aspect of the invention,
there is provided a coupler substantially as hereinbefore
described with reference to the accompanying drawings.
[0026] According to a further aspect of the invention,
there is provided a method of coupling together first and
second frame members to form a frame which then holds
a pane to an opening in a door or the like by a coupler
comprising the steps of providing a first coupling member
operatively connected to the first frame member; provid-
ing a second coupling member operatively connected to
the second frame member; and providing a connector
having opposite first and second parts for connecting with
the first and second coupling members respectively, the
first part having a first fastener for bodily engagement
with the first coupling member and the second part having
a second fastener for bodily engagement with the second
coupling member; such that the first and second frame
members are coupled together, by the coupler, with the
connector extending through said opening and connect-
ing with the first and second coupling members, on op-
posite sides of said door or the like to hold said pane in
said opening.

[0027] Preferably, the first fastener and the first cou-
pling member include corresponding inter-engageable
formations for bodily inter-engagement to prevent sepa-
ration between the first fastener and the first coupling
member, the first fastener being connected with the first
coupling member through at least relative angular move-
ment.

[0028] More preferably, the first fastener being initially
connected with the first coupling member through relative
linear movement in a direction followed by angular rela-
tive movement about the direction of the linear move-
ment.

[0029] Yet more preferably, the second fastener and
the second coupling member include inter-engageable
formations for bodily engagement through linear relative
movement in a direction disallowing angular relative
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movement of the connector about the direction of the
linear movement thereby preventing disengagement be-
tween the first fastener and the first coupling member.
[0030] Itis preferablethatthe second coupling member
is snap fitted with the second fastener.

[0031] Advantageously, the relative linear movement
is in a direction parallel to a longitudinal extent of the
connector.

BRIEF DESCRIPTION OF DRAWINGS

[0032] The invention will now be more particularly de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1is afront perspective view of a two-part pane
frames mounted on an opening of a door or a win-
dow;

Figures 2 and 3 shows a conventional connector for
connecting parts of the pane frame of Figure 1 to-
gether;

Figure 4A is a part perspective view of a two-part
pane frame incorporated with a coupler in accord-
ance with the invention, having a part of the frame
and the coupler being cut away showing a cross-
section of the couple;

Figure 4B is an enlarged perspective view of a part
in Figure 4A;

Figure 5 is a partially exploded view of the two-part
pane frame and the coupler of Figures 4A and 4B;

Figure 6A is a perspective view of the coupler in Fig-
ures 4A to 5; and

Figure 6B is a partially exploded perspective view of
the coupler in Figure 4A to 6A.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENT

[0033] Referring to Figure 1, there is shown a portion
of a door 20 with two pane frames 10 embedded therein.
The pane frame 10 is a two-part pane frame sandwiches
apiece of pane 11. The two-part pane frame 10 includes
first and second frame members 10A and 10B. As shown
in Figure 4, inner edges 30A of respective members 10A
and 10B cooperate with each other to sandwich between
them a piece of pane 11. Outer edges 30B of respective
members 10A and 10B cooperate with each other to
mount onto the edges of the opening of the door 20.

[0034] Preferably, the frame 10 is generally rectangu-
lar in shape and the shape of the frame 10 corresponds
to that of the opening on the door 20. In a different em-
bodiment, the frame 10, hence the frame members 10A
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and 10B, may be of a square, circular, oval or any geo-
metric shape. The frame members 10A and 10B may be
moulded from plastic or stamped from sheet metal.
[0035] Anembodiment of coupler 100 is shown in Fig-
ures 4A to 6B. The coupler 100 couples together the first
and second frame members 10A and 10B to form aframe
10 which then holds a pane 11 to an opening in a door
20 or the like. The coupler 100 has three main parts
namely a first coupling member 101 operatively connect-
ed to the first frame member 10A, a second coupling
member 102 operatively connected to the second frame
member 10B; and a connector 103 which has opposite
first and second parts for connecting with the first and
second coupling members respectively. Thefirst parthas
a first fastener 103A for bodily engagement with the first
coupling member 101 and the second part has a second
fastener 103B for bodily engagement with the second
coupling member 102. The first and second frame mem-
bers 10A and 10B are coupled together by the coupler
100, with the connector 103 extending through said open-
ing and connecting with the first and second coupling
members 101 and 102, on opposite sides of said door
20 or the like to thereby hold said pane 11 in said opening.
[0036] In the preferred embodiment, the first and sec-
ond coupling members 101 and 102 each has one end
integrally formed with the respective frame members 10A
and 10B. The first and second coupling members 101
and 102 on the respective frame parts 10A and 10B ex-
tend towards one another and are provided at corre-
sponding positions on the frame parts 10A and 10B re-
spectively. In an alternative embodiment, the first and
second coupling members 101 and 102 may be provided
separate from the frame parts 10A and 10B and are con-
nected to the frame parts 10A and 10B by conventional
connectors.

[0037] The first fastener 103A and the first coupling
member 101 include corresponding engagement ele-
ments to effect bodily engagement between the first fas-
tener 103A and the first coupling member 101. The cor-
responding engagement elements includes first and sec-
ond pairs of inter-engageable formations for inter-en-
gagement to prevent relative movement between the
connector 103/first fastener 103A and the first coupling
member 101 in at least a first direction Y and preferably
all of three perpendicular directions X, Y and Z. The di-
rections X, Y and Z are substantially perpendicular to one
another. The first and second pairs of inter-engageable
formations each includes a complementary profiled en-
gagement surfaces co-operable to effect bodily engage-
ment between the first fastener 103A and the first cou-
pling member 101.

[0038] The first coupling member 101 is cylindrical in
shape. It includes a recess 201, which is preferably an
L-shaped opening on the periphery of the cylindrical first
coupling member 101. The opening 201 extends from a
free end to mid-length of the first coupling member 101.
In the preferred embodiment, there is a pair of opposing
L-shaped openings 201 on the first coupling member
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101. The two L-shaped openings are mirror images of
one another. Inner wall of each of the L-shaped openings
201 form part of the complementary profiled engagement
surfaces of the respective first and second pairs of for-
mations.

[0039] The second coupling member 102 and the sec-
ond fastener 103B include inter-engageable members
for bodily engagement in a first direction to prevent sep-
aration of the second fastener and the second coupling
member in a direction parallel to the first direction. The
second coupling member 102 has a base 301 and a pro-
truberance 302 provided adjacent free end of the second
coupling member 102. The protruberance 302 of the sec-
ond coupling member 102 forms part of the inter-engage-
able members of the second fastener 103B and the sec-
ond couplingmember 102. The second coupling member
is associated with two voids 107. In the preferred em-
bodiment, the voids 107 are provided at the inner side of
the frame parts 10B.

[0040] The connector 103 is generally cylindrical in
shape with two opposite first and second parts or ends
for connecting with the first and second coupling mem-
bers 101 and 102 respectively. The first fastener 103A
is provided adjacent the first part or end and the second
fastener 103B is provide adjacent the second partor end.
[0041] Main body of the connector 103 is hollow. The
main body 401 comprises two abutment members 406
and 407 and a base 405.

[0042] In the preferred embodiment, the first and sec-
ond fasteners 103A and 103B are structurally different
making them distinguishable from one another. The first
fastener 103A includes a stem 403 with two opposite
projections 402A and 402B adjacent its free end. The
surface of the projections 402A and 402B define another
part of the complementary profiled engagement surfaces
of the first and second pairs of formations respectively
for engaging the L-shaped openings 201 on the first cou-
pling member 101 to thereby prevent relative movement
between the connector 103 and the first coupling member
101 in the first direction.

[0043] The second fastener 103B comprises a protu-
berance 408 on the abutment member 406. The protu-
berance 408 forms another part of the inter-engageable
members of the second fastener 103B and the second
coupling member 102.

[0044] Insummary,the projections 402A and402B and
the respective L-shaped openings 201 define the first
and second pair of formations. Once the formations are
properly coupled, these features together prevent rela-
tive movement between the connector 103 and the first
coupling member 101 in the direction along three axis X,
Y and Z.

[0045] The second fastener 103B includes the two
abutments 406 and 407 for abutment relative to the sec-
ond coupling member 102 upon inter-engagement of the
inter-engageable members, thereby fixing the relative
position between the connector 103 and the second cou-
pling member 102. In the preferred embodiment, the
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abutments 406 and 407 extend co-parallel but are of dif-
ferent lengths. The abutments 406 and 407 each have a
retainer 406A and 407A extending from free ends of the
abutments 406 and 407. These retainers 406A and 407A
extend generally and preferably substantially perpendic-
ularto length ofthe abutments 406 and 407. The retainers
406A and 407A are rested on one side of the pane 11
and one side of the edge of the door 20 respectively. The
different lengths of the abutments 406 and 407 allow ac-
commodation of the pane 11 and the edge of the door
20 which are of different thickness.

[0046] The second coupling member 102 is arranged
to be inserted into a space between the abutments 406
and 407 to prevent relative movement between the con-
nector 103 and the second coupling member 102 in at
least one directions Z perpendicular to the first direction
Y.

[0047] The protuberance 408 and the protuberance
302 together form the inter-engageable members be-
tween the second fastener 103B and the second coupling
member 102, for bodily engagement to prevent separa-
tion of the second fastener 103B and the second coupling
member 102 in at least one direction parallel to the first
direction Y.

[0048] As shown in Figures 6A and 6B, there is pro-
vided a method of coupling first and second frame mem-
bers 101 and 102 together to form aframe 10 which holds
a pane 11 to an opening in a door 20 or the like, com-
prising the steps of, providing a first coupling member
101 operatively connected to the first frame member 10A,
providing a second coupling member 102 operatively
connected to the second frame member 10B; and pro-
viding a connector 103 having opposite first and second
parts for connecting with the first and second coupling
members 101 and 102 respectively, the first part having
a first fastener 103A for bodily engagement with the first
coupling member 101 and the second part having a sec-
ond fastener 103B for bodily engagement with the sec-
ond coupling member 102; such that the first and second
frame members 10A and 10B are coupled together, by
the coupler 100, with the connector 103 extending
through said opening and connecting with the first and
second coupling members 101 and 102, on opposite
sides of said door 20 or the like to hold said pane 11 in
said opening.

[0049] When assembling/coupling the first coupling
member 101 and the connector 103, the first fastener
103A is initially, releasably connected with the first cou-
pling member 101 through relative linear movementin a
direction followed by a relative angular or rotational
movement about the direction of the relative linear move-
ment. The direction of the linear movement is parallel to
a longitudinal extent of the connector 103 and the rota-
tional or angular movement is about the direction and on
animaginary plane A extending perpendicular to the con-
nector 103. The respective protuberances 402A and
402B are inserted into the respective openings 201
through the same relative linear and rotational move-
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ments between the first coupling member 101 and the
first fastener 103A.

[0050] When assembling/coupling the second cou-
pling member 102 to the connector 103, the second cou-
pling member 102 being subsequently connected with
the second fastener 103B through a linear movement of
the second coupling member 102 relative to the second
fastener 103B in a direction parallel to the connector 103.
The second coupling member 102 is relatively moved
towards the second fastener 103B linearly in a direction
perpendicular to the imaginary plane A of the frame 10.
The protuberance 302 slides pass the protuberance 406
and is accommodated below the protuberance 408 in the
base 301. The protuberances 302 and 408 inter-engage
to prevent relative movement between the second cou-
pling member 102 and the connector 103 in the direction
along axis Y. The protuberance 408 is provided on the
abutment 407 which is flexible and resilient. It therefore
can be forced to deform slightly permitting the protuber-
ance 302 to slide pass the protuberance 408 and return
to its default state/shape thereafter.

[0051] As the base 301 and the protuberance 302 are
inserted between the abutments 406 and 407, these
abutments 406 and 407 prevent the relative movement
of the second coupling member 102 and the connector
103 in the direction along the axis Z. In a preferred em-
bodiment, the retainers 406A and 407A may act as
guards to preventfurther insertion of the second coupling
member 102 into a space between the abutment mem-
bers 406 and 407. Also the retainers 406A and 407A are
inserted into the respective voids or recesses 107 each
having at least a wall to which the retainers 406A and
407A of the connector 103 abuts. This help to prevent
relative movement between the connector 103 and the
second coupling member 102 in a second direction along
the axis Z.

[0052] In the preferred embodiment, the second cou-
pling member 102 is snap fitted with the second fastener
103B.

[0053] There is at least one coupler 100 on each side
of the frame 10 for coupling the frame parts 10A and 10B.
The fastening of the second fastener 103B to the second
coupling member 102 of the couplers 100 on two per-
pendicular sides of the frame 10 will prevent relative ro-
tational and/or linear movement between the first cou-
pling member 101 and the connector 103 and hence the
disengagement between the first coupling member 101
and the first fastener 103A. It will also prevent relative
linear movement between the second coupling member
102 and the connector in the direction along axis X.
[0054] The second coupling member 102 and the sec-
ond fastener 103B are bodily engaged through the linear
relative movement disallowing the angular movement of
the connector thereby preventing disengagement be-
tween the first fastener and the first coupling member.
[0055] Inthe preferred embodiment, there are four cou-
plers 100 on each side of the frame 10.

[0056] The term complementary used herein is intend-
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ed to refer to being generally complementary but not ex-
actly one being an exact inversion of the other. Thus, in
the described embodiment, the shapes or cross-sections
of the two formations 410 and 108 do not necessarily fill
out or complete each other, so long as one formation is
receivable in or capable of embracing the other to estab-
lish bodily inter-engagement.

[0057] The invention has been given by way of exam-
ple only, and various other modifications of and/or alter-
ations to the described embodiment may be made by
persons skilled in the art without departing from the scope
of the invention as specified in the appended claims.

Claims

1. A coupler for coupling together first and second
frame members to form a frame which then holds a
pane to an opening in a door or the like, the coupler
comprising:

a first coupling member operatively connected
to the first frame member;

a second coupling member operatively connect-
ed to the second frame member; and

a connector having opposite first and second
parts for connecting with the first and second
coupling members respectively, the first part
having a first fastener for bodily engagement
with the first coupling member and the second
parthaving a second fastener for bodily engage-
ment with the second coupling member;

such that the first and second frame members
are coupled together by the coupler, with the
connector extending through said opening and
connecting with the first and second coupling
members, on opposite sides of said door or the
like to thereby hold said pane in said opening.

2. The coupler as claimed in claim 1, wherein the first
fastener and the first coupling member include cor-
responding engagement elements to effect bodily
engagement between the first fastener and the first
coupling member.

3. The coupler as claimed in claim 2, wherein the en-
gagement elements include at least a pair of inter-
engageable formations for inter-engagement to pre-
vent relative movement between the connector and
the first coupling member in at least a first direction.

4. The coupler as claimed in claim 3, wherein the pair
of inter-engageable formations includes comple-
mentary profiled engagement surfaces co-operable
to effect bodily engagement between the first fasten-
er and the first coupling member.

5. The coupler as claimed in claim 4, wherein the com-
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10.

1.

plementary profiled engagement surfaces include a
protuberance and a recess for receiving the protu-
berance.

The coupler as claimed in claim 5, wherein the pro-
tuberance and the recess are inter-engageable to
prevent relative movement between the connector
and the first coupling member in three perpendicular
directions.

The coupleras claimedin claim 6, whereinthe recess
includes an L-shaped opening on the first coupling
for receiving the protuberance to effect bodily en-
gagement between the connector and the first cou-
pling member.

The coupler as claimed in claim 3, wherein the en-
gagement elements include two pairs of inter-en-
gageable formations each having complementary
profiled engagement surfaces including a protuber-
ance and an L-shaped opening for receiving the pro-
tuberance, the L-shaped opening in each of the pair
of inter-engageable formations are arranged in mir-
ror image to one another on the first coupling mem-
ber.

The coupler as claimed in any one of claims 1 to 8,
wherein the second fastener and the second cou-
plingmemberinclude inter-engageable members for
bodily engagement in afirst direction to prevent sep-
aration of the second fastener and the second cou-
pling member in at least one direction which is par-
allel to the first direction,

optionally, the inter-engageable members include a
pair of protuberances for inter-engagement therebe-
tween,

optionally, the second fastenerincludes an abutment
forabutment relative to the second coupling member
upon inter-engagement of the inter-engageable
members, thereby fixing the relative position be-
tween the second fastener and the second coupling
member in at least one of two mutually perpendicular
directions, and

optionally, the second fastener includes two said
abutments which extend co-parallel but are of differ-
ent lengths.

The coupler as claimed in claim 9, wherein the sec-
ond coupling member is associated with a void ar-
ranged to receive the or each abutment for engage-
ment therewith to prevent relative movement be-
tween the connector and the second coupling mem-
ber in at least one of two mutually perpendicular di-
rections perpendicular to the first direction.

The coupler as claimed in any one of claims 1 to 10,
wherein the first coupling member and the first fas-
tener are bodily engaged through linear relative
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movementin a direction and subsequentangularrel-
ative movement about the direction of the linear rel-
ative movement,

optionally, the second couplingmember and the sec-
ond fastener are bodily engaged through linear rel-
ative movement disallowing angular movement of
the connector thereby preventing disengagement
between the first fastener and the first coupling mem-
ber,

The coupler as claimed in any one of claims 1 to 11,
wherein the first and second coupling members are
integrally formed with the first and second frame
parts respectively.

The coupler as claimed in any one of claims 1 to 12,
wherein the first coupling member is generally cylin-
drical in shape,

optionally, the connector includes a cylindrical main
body thatflushes with the first coupling member upon
engagement therebetween.

A method of coupling together first and second frame
members to form a frame which then holds a pane
to an opening in a door or the like by a coupler com-
prising the steps of:

providing a first coupling member operatively
connected to the first frame member;

providing a second coupling member operative-
ly connected to the second frame member; and
providing a connector having opposite first and
second parts for connecting with the first and
second coupling members respectively, the first
part having a first fastener for bodily engage-
ment with the first coupling member and the sec-
ond part having a second fastener for bodily en-
gagement with the second coupling member;
such that the first and second frame members
are coupled together, by the coupler, with the
connector extending through said opening and
connecting with the first and second coupling
members, on opposite sides of said door or the
like to hold said pane in said opening.

The method as claimed in claim 14, wherein the first
fastener and the first coupling member include cor-
responding inter-engageable formations for bodily
inter-engagementto preventseparation betweenthe
first fastener and the first coupling member, the first
fastener being connected with the first coupling
member through at least relative angular movement.

The method as claimed in claim 15, wherein the first
fastener being initially connected with the first cou-
pling member through relative linear movement in a
direction followed by angular relative movement
about the direction of the linear movement.
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17.

18.

19.

The method as claimed in any one of claims 14 to
16, wherein the second fastener and the second cou-
pling member include inter-engageable formations
for bodily engagement through linear relative move-
mentin adirection disallowing angular relative move-
ment of the connector about the direction of the linear
movement thereby preventing disengagement be-
tween the first fastener and the first coupling mem-
ber.

The method as claimed in claim 17, wherein the sec-
ond coupling member is snap fitted with the second
fastener.

The method as claimed in claim 17 or claim 18,
wherein the relative linear movement is in a direction
parallel to a longitudinal extent of the connector.
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