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Description

TECHNICAL FIELD

[0001] The present disclosure generally relates to fire
doors and, in particular, to: a retaining device for use in
retaining an infill panel in a fire door; and a method of
installing an infill panel in a fire door using said retaining
device.

BACKGROUND

[0002] Fire-rated doors (i.e., fire doors) are doors con-
structed of materials that work together to slow or stop
the spread of flames, smoke and, in certain applications,
radiant and conductive heat transfer. Common materials
utilised in fire-rated door construction include wood,
steel, fiberglass, fire-rated glass, and combinations of
these materials.

[0003] Fire-rated door assemblies are given a fire rat-
ing determined through standardised tests. Typically,
fire-rated doors are subjected to a fire endurance test to
determine their fire rating. This test is used to measure
how long the door remains intact without failure under
application of extreme heat, i.e., the fire resistance of the
door.

[0004] One way of increasing fire resistance of a fire
door is by increasing the fire resistance of the door leaf
ordoor leaves (i.e. door panel or door panels) of said fire
door. Commonly, each door leaf of a fire door comprises
a frame and at least one infill panel retained within the
frame. The quicker an infill panel breaks or fails to perform
its function during a fire, the lower the fire resistance and
thereby fire rating of the fire door. One potential way in
which a door leaf may fail during a fire is if an infill panel
of the door leaf falls out of the frame of the door leaf: the
fallen infill panel is no longer able to perform its function
of preventing the spread of fire through the door leaf.
Therefore, it would be advantageous to provide a fire
door assembly wherein the infill panel or infill panels are
retained more securely within each door leaf.

[0005] One way of improving the retention of an infill
panel within a door leaf is attaching the infill panel to the
frame of the door leaf using a retaining device. During
installation of the infill panel in the door leaf, a portion of
the retaining device is generally bent against the infill
panel, to thereby grip the infill panel, using a glazing tool.
However, for known retaining devices, the glazing tool
tends to slip (e.g. away from the infill panel) while being
used to apply a force to bend the retaining device. There
are two main issues that result from this slipping of the
glazing tool. The first is that the portion of the retaining
device being bent is not consistently bent through the
desired angle, e.g. 90°. The infill panel is therefore not
gripped as tightly by the retaining device and is more
prone to failure (i.e., falling out of the frame) during a fire.
The second issue is that the installation of the infill panel
is more challenging and/or slower because the person
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installing the retaining device needs to be careful to avoid
the glazing tool slipping. Furthermore, when the glazing
tool slips, the person installing the retaining device needs
to reapply a force to bend the retaining device, further
increasing the time and physical exertion required to
complete installation and wearing out the person install-
ing the retaining device more quickly. An additional down-
side to slipping of the glazing toolis that the desired angle
of bend cannot be achieved easily, safely, and without
risk of infill panel damage.

[0006] The present disclosure solves these problems
by providing an improved retaining device, which can be
positioned inside existing fire doors and facilitates easier
and more consistent infill panel installation.

SUMMARY OF THE INVENTION

[0007] One aspectofthe present disclosure is directed
to a fire door comprising at least one door leaf, wherein
each door leaf comprises a frame and at least one infill
panel retained within the frame. The frame comprises: a
first frame member and a second frame member spaced
from the first frame member; a glazing bead attached to
the second frame member; and at least one retaining
device for retaining one of the at least one infill panels
between the first frame member and the glazing bead.
The retaining device is made of a material having a melt-
ing point of at least 1000 °C, preferably at least 1400 °C,
and comprises: an L-shaped portion located at a firstend
of the retaining device, the L-shaped portion comprising:
a first base attached to the first frame member; and a
wall extending upwardly from the first base, wherein the
wall contacts a first side of the infill panel; a second base
located at a second end of the retaining device, wherein
the second base is attached to the second frame mem-
ber; a middle portion located intermediate the first end
and the second end and adjacent the second base,
wherein the middle portion comprises: a raised surface
raised with respect to the second base; and a sidewall
joining the raised surface to the second base; and at least
one leg extending from an edge of the raised surface
adjacent the sidewall, wherein the at least one leg is bent
upwardly against a second side of the infill panel, and
wherein the infill panel is gripped between the wall and
the at least one leg. The second base includes a protru-
sion extending from a top surface thereof and spaced
from the middle portion, or the retaining device includes
an additional piece attached to the top surface of the
second base and spaced from the middle portion.
[0008] Preferably, the infill panel is made of fire-rated
glass. Alternatively, the infill panel is made of one or more
fire retardant materials clad in aluminum or aluminum
alloy.

[0009] The protrusion 60 acts as both a support and
point of rotation for a glazing tool 190 when bending the
at least one leg 40A, 40B. The protrusion 60 also acts
indicates the location where the glazing tool 190 must be
inserted, i.e., between the protrusion 60 and the side wall
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510. In some arrangements, the protrusion 60 may add
to the strength of the retaining device 1 by acting as a
stiffening rib.

[0010] Preferably, the first and/or second frame mem-
ber and/or glazing bead are made from aluminum or an
aluminum alloy. More preferably, each of the first frame
member, the second frame member and the glazing bead
are made from aluminum or an aluminum alloy.

[0011] Advantageously, the material the retaining de-
vice is made of is compatible with aluminum. Preferably,
the retaining device is made of stainless steel.

[0012] In preferred aspects, the L-shaped portion has
an angle of 90° or less between the first base and the
wall. Preferably, the angle is in a range of 90°-85°.
[0013] Preferably, the retaining device comprises at
leasttwo legs. More preferably, the retaining device com-
prises two legs.

[0014] The retaining device may be attached to each
of the first and second frame members by one or more
fastening elements. Preferably, the retaining device is
attached to each of the first and second frame members
by one or more screws.

[0015] The protrusion or additional piece may extend
parallel to the corner between the sidewall and second
base.

[0016] In preferred aspects, the door is a swing door.
[0017] The second base may preferably comprise a
curved lip located at the second end of the retaining de-
vice, wherein the curved lip is configured for receipt within
a feature of the second frame member.

[0018] Thedoor may further comprise atleastone fixed
door leaf.

[0019] A further aspect of the present disclosure is di-
rected to a retaining device for use in retaining an infill
panel in a fire door, wherein the retaining device is made
of a material having a melting point of at least 1000 °C,
preferably at least 1400 °C, and wherein the retaining
device comprises: an L-shaped portion located at a first
end of the retaining device, the L-shaped portion com-
prising: afirst base for attachment to afirst frame member
of a fire door; and a wall extending upwardly from the
first base; a second base for attachment to a second
frame member of a fire door located at a second end of
the retaining device; a middle portion located intermedi-
ate the first end and the second end and adjacent the
second base, wherein the middle portion comprises: a
raised surface raised with respect to the second base;
and a sidewall joining the raised surface to the second
base; and at least one leg extending from an edge of the
raised surface adjacent the sidewall towards the second
end of the retaining device. The second base includes a
protrusion spaced from the middle portion, or the retain-
ing device includes an additional piece comprising a third
means for attachment to a top surface of the second base
wherein, when the additional piece is attached to the top
surface of the second base, the additional piece is spaced
from the middle portion.

[0020] The material the retaining device is made of
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may have a higher melting point than: a material which
the first frame member is made of; and a material which
second frame member is made of.

[0021] Advantageously, the material the retaining de-
vice is made of is compatible with aluminum. Preferably,
the retaining device is made of stainless steel.

[0022] In preferred aspects, the L-shaped portion has
an angle of 90° or less between the first base and the
wall. Preferably, the angle is in a range of 90°-85°.
[0023] Preferably, the retaining device comprises at
least two legs. More preferably, the retaining device com-
prises two legs.

[0024] The retaining device may be configured for at-
tachment to each of the first and second frame members
by one or more fastening elements. Preferably, the re-
taining device comprises one or more screw holes or
slots such that the retaining device is attachable to each
of the first and second frame members by one or more
SCrews.

[0025] The protrusion or additional piece may extend
parallel to the corner between the sidewall and second
base.

[0026] The second base may preferably comprise a
curved lip located at the second end of the retaining de-
vice, wherein the curved lip is configured for receipt within
a feature of a second frame member.

[0027] Also provided herein is a method of installing
an infill panel in a frame of a door leaf of a fire door using
at least one retaining device, wherein the frame compris-
es: a first frame member and a second frame member
spaced from the first frame member; and a glazing bead
for attaching to the second frame member, and wherein
the method comprises: attaching the first base of the re-
taining device to the first frame member and the second
base of theretaining device to the second frame member;
where the retaining device comprises the additional
piece, attaching the additional piece to the second base;
placing the infill panel between the first frame member
and the second frame member; placing a forward edge
of a glazing tool in a corner formed by the sidewall of the
middle portion and the second base of the retaining de-
vice; while using the protrusion or additional piece as
support, bending the atleastone leg upwardly by pivoting
the glazing tool until the atleastone leg is pressed against
the infill panel, and attaching the glazing bead to the sec-
ond frame member.

[0028] Lastly provided hereinis akitcomprising atleast
one retaining device and a glazing tool for use in bending
the at least one leg of the retaining device, wherein the
glazing tool comprises: a wedged portion located at a
first end; and a handle located at a second end, wherein
the handle comprises a gripping portion, and wherein the
gripping portion comprises a longitudinal axis parallel to
a forward edge of the wedged portion.

BRIEF DESCRIPTION OF THE FIGURES

[0029] In order that the present disclosure may be
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more readily understood, preferable aspects thereof will
now be described, by way of example only, with reference
to the accompanying drawings, in which:

FIGURE 1A is a perspective view of a retaining de-
vice in accordance with the present disclosure;
FIGURE 1B is a plan view of the retaining device of
figure 1A;

FIGURE 2 is a cross-sectional view of a door leaf in
accordance with the present disclosure;

FIGURE 3A is a perspective view of a retaining de-
vice attached to a first frame member and a second
frame member in accordance with the present dis-
closure;

FIGURE 3B is a cross-sectional view of a door leaf
comprising the retaining device of figure 3A, wherein
the at least one leg of the retaining device is not
shown; and

FIGURE 4 is a perspective view of a glazing tool in
accordance with the present disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0030] Accordingtothe presentdisclosure there is pro-
vided a retaining device. As shown in figures 1A and 1B,
a retaining device 1 according to the present disclosure
comprises from a first end 70 to a second end 80: an L-
shaped portion 180, a middle portion 30 and a second
base 50. The L-shaped portion 180 comprises afirstbase
20 and a wall 10 extending upwardly from the first base
20. In some aspects, the L-shaped portion comprises an
angle 500 of 90° or less between the first base 20 and
the wall 10. Preferably, the angle 500 may be in a range
of 90°-85°, 90°-80°, 90°-75°, 90°-70° or 90°-60°.

[0031] As depicted, the middle portion 30 comprises a
raised surface 520, raised with respect to the second
base 50, a sidewall 510 joining the raised surface 520 to
the second base 50 and at least one leg 40A, 40B ex-
tending from an edge of the raised surface 520 adjacent
the sidewall 510 towards the second end 80 of the re-
taining device 1. In preferred aspects, the raised surface
520 is also raised with respect to the first base 20.
[0032] In some aspects, the at least one leg 40A, 40B
extending from an edge of the raised surface 520 adja-
cent the sidewall 510 towards the second end 80 of the
retaining device 1 may be parallel to the second base
50. In some aspects, the retaining device 1 comprises at
least two legs 40A, 40B. In preferred aspects, the retain-
ing device 1 comprises two legs 40A, 40B. It can be ap-
preciated that it is advantageous for the retaining device
1 to comprise more than one leg 40A, 40B in case of
breakage or failure of an at least one leg 40A, 40B: the
retaining device 1 may still function to retain an infill panel.
It is particularly advantageous for the retaining device 1
to comprise 2 legs 40A, 40B, e.g., as depicted, due to
ease of manufacture.

[0033] Insomeaspects,the second base 50 comprises
a protrusion 60 extending from a top surface 530 thereof,
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wherein the protrusion 60 is spaced from the middle por-
tion 30 of the retaining device 1. In preferred aspects,
the protrusion 60 extends along the top surface 530 par-
allel to the corner joining the sidewall 510 and second
base 50. In preferred aspects as depicted, the protrusion
60 extends along the top surface 530 parallel to the cor-
ner joining the sidewall 510 and second base 50 across
an entire width of the second base 50.

[0034] According tothe presentdisclosure there is pro-
vided a fire door. A fire door of the present disclosure
comprises at least one door leaf 100 (i.e., door panel).
In some aspects, the fire door may be a swing door. In
some aspects, the at least one door leaf 100 comprises
at least one fixed door leaf (i.e., a door leaf not movable
between an open and a closed position).

[0035] The at least one door leaf 100 comprises a
frame and at least one infill panel 140 retained within the
frame. The at least one door leaf 100 of the present dis-
closure may comprise 1, 2, 3, 4, 5, 6 or more infill panels
140. In some aspects, the at least one infill panel 140
may be made of a fire-rated material, such as fire-rated
glass, wood or steel. In preferred aspects, the at least
one infill panel 140 is made of fire-rate glass. In alterna-
tive preferred aspects, the at least one infill panel may
be made of one or more fire retardant materials clad in
aluminum or aluminum alloy.

[0036] The frame of the present disclosure comprises
a first frame member 120, a second frame member 130,
a glazing bead 110 and at least one retaining device 1.
In preferred aspects, the first frame member 120 and/or
second frame member 130 and/or glazing bead 110 are
made from aluminum or an aluminum alloy. In preferred
aspects, each of the first frame member 120, the second
frame member 130 and the glazing bead 110 are made
from aluminum or an aluminum alloy. For example, the
first frame member 120, the second frame member 130
and the glazing bead 110 may be made from extruded
aluminum or aluminum alloy.

[0037] The second frame member 130 is spaced from
the first frame member 120. In preferred aspects, the first
frame member 120 and the second frame member 130
are separated by a thermal break 150. The thermal break
150 may connect the first and second frame members
120, 130 as depicted in figure 2.

[0038] The glazing bead 110 is attachable to the sec-
ond frame member 130. For example, as depicted in fig-
ure 2, the glazing bead 110 may be clipped to the second
frame member 130 in the assembled door leaf 100.
[0039] The atleastone retaining device 1 acts toretain
one of the at least one infill panels 140 between the first
frame member 120 and the glazing bead 110. The at
least one retaining device 1 is made of a material having
a melting point of at least 1000 °C, preferably at least
1400 °C. It is advantageous to provide the retaining de-
vice with a melting point higher than the typical temper-
ature reached by a building fire to prevent the retaining
device 1 melting or softening during a fire. The retaining
device 1 is able to retain the infill panel 140 within the



7 EP 4 455 437 A1 8

frame when the door leaf 100 is subjected to the temper-
atures and forces of a building fire, thereby preventing
spread of the fire from one side of the door leaf 100 to
the other. In some aspects, the material the retaining
device 1 is made of has a higher melting point than: a
material which the first frame member 120 is made of;
and a material which second frame member 130 is made
of. It can be appreciated that it is advantageous for the
retaining device 1 to have a higher melting point than the
first and/or second frame members 120, 130: this allows
the retaining device 1 to retain its structural integrity and
ability to retain the infill panel 140 within the frame even
if exterior portions of the frame begin to melt or soften
during a fire. In aspects wherein the first and/or second
frame member 120, 130 and/or glazing bead 110 are
made from aluminum or an aluminum alloy, the material
the retaining device 1 is made of preferably is compatible
with aluminum. It can be appreciated that it is advanta-
geous for the material of the retaining device 1 to be
compatible with aluminum for preventing corrosion of the
frame and/or retaining device 1. In preferred aspects, the
retaining device 1 may be made of stainless steel. Stain-
less steel is preferred because of its high melting point,
ranging from 1400°C to 1530 °C. Stainless steel also
possesses good compatibility with aluminum.

[0040] Asdepicted infigure 2, the wall 10 of the atleast
one retaining device 1 contacts a first side 200 of the at
least one infill panel 140. This helps hold the at least one
infill panel 140 in place by limiting the infill panel’s 140
movement. As also depicted, the first base 20 of the at
least one retaining device 1 is attached to the first frame
member 120. In preferred aspects, the first base 20 com-
prises a first means of attachment 170A for attachment
to the first frame member 120. In some aspects, the first
means of attachment 170A may include one or more fas-
tening elements 540A. In a preferred aspect, the first
base 20 of the at least one retaining device 1 may be
attached to the first frame member 120 by one or more
screws 540A. The first base 20 may comprise one or
more screw holes or slots for receiving the one or more
screws 540A therethrough.

[0041] The secondbase 50 of the atleast one retaining
device 1 is attached to the second frame member 130.
In preferred aspects, the second base 50 comprises a
second means of attachment 170B for attachment to the
second frame member 130. In some aspects, the second
means of attachment 170B may include one or more fas-
tening elements 540B. In a preferred aspect, the second
base 50 of the at least one retaining device 1 may be
attached to the second frame member 130 by one or
more screws 540B. The second base 50 may comprise
one or more screw holes or slots for receiving the one or
more screws 540B therethrough. In some aspects, the
first means of attachment 170A and the second means
of attachment 170B may be the same.

[0042] It can be appreciated that, when the middle por-
tion 30 comprises a raised surface 520 raised with re-
spect to both the second base 50 and the first base 20,
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this is advantageous. The raised surface 520 provides
additional room for components, such as additional in-
sulating material, to be placed between the first and sec-
ond frame members 120, 130. The height of the sidewall
510 (i.e., the offset of the raised surface 520 with respect
to the second base 50) may be dependent on the size of
the at least one retaining device 1. The dimensions of
the at least one retaining device 1 may scaled according
to the infill panel 140 and/or frame size.

[0043] In some aspects, the second base 50 of the at
least one retaining device 1 may comprise a curved lip
90 located at the second end 80 of the at least one re-
taining device 1. The curved lip 90 may be configured for
receipt within a feature 210 of the second frame member
130. A curved lip 90 is advantageous for facilitating cor-
rect attachment of the at least one retaining device 1 to
the first and second frame members 120, 130: receipt of
the curved lip 90 in the feature 210 assists with correctly
locating the retaining device 1 during installation. One
example of a feature 210 for receiving the curved lip 90
is a protrusion having a T-shaped cross-section as de-
picted. Alternatively, the second base 50 may comprise
a locating feature other than a curved lip 90 for locating
the retaining device 1 in the second frame member 130
during installation.

[0044] Figures 3A and 3B depict an alternative retain-
ing device 1000 according to the present disclosure. The
retaining device 1000 includes an additional piece 220,
in place of a protrusion 60. In all other aspects, the re-
taining device 1000 is identical to the retaining device 1
of figure 2 and may comprise any and all of the features
of the retaining device 1 described above.

[0045] The additional piece 220 may comprise a third
means of attachment 170C for attaching the additional
piece 220 to a top surface 530 of the second base 50. In
some aspects, the third means of attachment 170C may
include one or more fastening elements. In a preferred
embodiment, the additional piece 220 may be attached
to the top surface 530 of the second base 50 of the at
least one retaining device 1000 by one or more screws
540C. Preferably, additional piece 220 is attached to the
top surface 530 via one or more screws which also attach
the second base 50 to the second frame member 130.
This is advantageous for simplifying installation of the
retaining device 1000 on the frame members 120, 130.
[0046] The additional piece 220 is spaced from the
middle portion 30 of the retaining device 1000 when at-
tached. In some aspects, the additional piece 220 com-
prises a front edge 700 extending parallel to a corner
joining the sidewall 510 and second base 50. In preferred
aspects as depicted, the front edge 700 of the additional
piece 220 may extend parallel to the corner joining the
sidewall 510 and second base 50 across an entire width
of the second base 50.

[0047] As showninfigure 3A, the atleast one leg 40A,
40B of aretaining device 1, 1000 according to the present
disclosure is bent upwardly during assembly of a fire door
according to the present disclosure. Bending of the at
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least one leg 40A, 40B allows the at least one leg to be
pressed against the second side 230 of the infill panel
140. Although not depicted in figures 2 and 3B, the infill
panel 140 is gripped between the wall 10 and the at least
one leg 40A, 40B, after the leg has been bent upwardly
against the second side 230 of the infill panel 140. The
contact between the wall 10 and the at least one leg 40A,
40B retains the infill panel 140 within the frame of the
door leaf 100.

[0048] It is to be appreciated that a typical infill panel
140 has multiple edges, for example four edges (top,
bottom, two side edges). A door leaf 100 according to
the present disclosure may comprise one or more retain-
ing devices 1, 1000 for retaining an infill panel 140 within
the frame located on two or more edges of the infill panel
140. In some aspects, each edge of the infill panel 140
may be held by one or more retaining devices 1,1000.
The optimum number and arrangement (e.g., location of
and or spacing between) of retaining devices for retaining
an infill panel 140 within the frame of a door leaf 100 will
depend on the size and weight of the infill panel 140 and
the size of the retaining device 1, 1000.

[0049] As shown in figure 4, a glazing tool 190 accord-
ing to the present disclosure comprises from a first end
250 to a second end 260, a wedged portion 270 and a
handle 280. The handle 280 comprises a gripping portion
290 having a longitudinal axis parallel to a forward edge
300 of the wedged portion 270. The glazing tool 190 may
be used to bend the at least one leg 40A, 40B of the at
least one retaining device 1, 1000 of the present disclo-
sure. In some aspects, the glazing tool 190 is made of a
plastic material.

[0050] Accordingtothe presentdisclosure there is pro-
vided a kit comprising a glazing tool 190 and at least one
retaining device 1, 1000 as described herein.

[0051] The presentdisclosure further provides a meth-
od of installing an infill panel 140 in a frame of a door leaf
100 of a fire door using at least one retaining device 1,
1000 of the present disclosure.

[0052] The method of installing an infill panel 140 in a
frame of a door leaf 100 of a fire door using at least one
retaining device 1 comprises attaching the first base 20
of the retaining device 1 to the first frame member 120
and the second base 50 of the retaining device 1 to the
second frame member 130. The infill panel 140 is then
placed in between the first frame member 120 and the
second frame member 130 and in contact with the wall
10. Subsequently, the forward edge of a glazing tool,
such as the glazing tool 190 of the present disclosure, is
placed in the corner joining the sidewall 510 of the middle
portion 30 to the second base 50 of the retaining device
1. The at least one leg 40A, 40B is then bent by pivoting
the glazing tool, while using the protrusion 60 as support,
until the at least one leg 40A, 40B is pressed against the
infill panel 140. A glazing bead 110 is then attached to
the second frame member 130.

[0053] It can be appreciated that, when the forward
edge of a glazing tool 190 is placed in the corner joining
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the sidewall 510 to the second base 50, the glazing tool
190 is located between the second base 50 and the at
least one leg 40A, 40B. As the glazing tool 190 is pivoted
in the in direction of the infill panel 140, the glazing tool
190 contacts the at least one leg 40A, 40B. The force
exerted on the at least one leg 40A, 40B by the glazing
tool 190 cause the at least one leg 40A, 40B to bend in
a direction towards the infill panel 140. This highlights
the importance of the raised surface 520, which raises
the at least one leg 40A, 40B with respect to the second
base 50. Without the raised surface 520, the glazing tool
190 would not be able to be inserted under the at least
one leg 40A, 40B.

[0054] Itis possible to place the forward edge of a glaz-
ing tool 190 in the corner joining the sidewall 510 and the
second base 50 of the retaining device 1, because the
protrusion 60 extending from the top surface 530 of the
second base 50 is spaced from the sidewall 510. The
protrusion 60 acts to prevent the glazing tool 190 from
slipping backwards in a direction away from the sidewall
510 when being pivoted to bend the at least one leg 40A,
40B. Reducing slippage of the glazing tool 190 allows
the desired angle of bend of the at least one leg 40A,
40B to be achieved more consistently, while also reduc-
ing the physical effort exerted by the installer, i.e., person
installing the retaining device 1 and infill panel 140. The
desired angle of bend is 90°, wherein the angle of bend
is measured between the second base 50 and the at least
one leg 40A, 40B. An angle of bend of 90° achieves the
greatest contact area between the at least one leg 40A,
40B and the second side 230 of the infill panel 140. In
other words, this desired angle allows the infill panel 140
to be held most securely within the frame, thereby reduc-
ing the likelihood of the infill panel 140 falling out of the
frame, in particular in the event of a fire either side of the
door.

[0055] The retaining device 1 of the present disclosure
achieves, on average, an angle of bend of the at least
one leg of between 85-90°. In comparison, a retaining
device not comprising a protrusion 60 but otherwise iden-
tical to the retaining device 1 of the present disclosure
achieves, on average, an angle of bend of the at least
one leg of between 70-90°. Accordingly, the protrusion
60 helps to achieve a more consistent angle of bend.
[0056] It can be appreciated that the protrusion 60 also
facilitates installation of the infill panel 140. For example,
the protrusion 60 may increase the speed of installation
of the infill panel 140 in the frame by up to 65 % when
compared to installing an infill panel using a retaining
device not comprising the protrusion 60 but otherwise
identical.

[0057] The protrusion 60 acts as both a support and
point of rotation for a glazing tool 190 when bending the
at least one leg 40A, 40B. The protrusion 60 also acts to
indicate the location where the glazing tool 190 must be
inserted in the retaining device 1, i.e., between the pro-
trusion 60 and the side wall 510. In some arrangements,
the protrusion 60 may add to the strength of the retaining
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device 1 by acting as a stiffening rib.

[0058] The presentdisclosure further provides a meth-
od of installing an infill panel 140 in a frame of a door leaf
100 of afire door using at least one retaining device 1000
of the present disclosure. The method of installing an
infill panel 140 in a frame of a door leaf 100 of a fire door
using at least one retaining device 1000 comprises at-
taching the first base 20 of the retaining device 1000 to
the first frame member 120 and the second base 50 of
the retaining device 1000 to the second frame member
130. The additional piece 220 is attached to the second
base 50. The infill panel 140 is then placed in between
the first frame member 120 and the second frame mem-
ber 130. Subsequently, the forward edge of a glazing tool
190, such as the glazing tool 190 of the present disclo-
sure, is placed in the corner joining the sidewall 510 of
the middle portion 30 to the second base 50 of the re-
taining device 1000. The at least one leg 40A, 40B is
then bent by pivoting the glazing tool 190, while using
the additional piece 220 as support, until the at least one
leg 40A, 40B is pressed against the infill panel 140. A
glazing bead 110 is then attached to the second frame
member 130.

[0059] In preferred aspects, the additional piece 220
is attached to the second base 50 at the same time as
the second base 50 is attached to the second frame mem-
ber 130.

[0060] It can be appreciated that, when the forward
edge of a glazing tool 190 is placed in the corner joining
the sidewall 510 to the second base 50, the glazing tool
190 is located between the second base 50 and the at
least one leg 40A, 40B. As the glazing tool 190 is pivoted
in the in direction of the infill panel 140, the glazing tool
190 contacts the at least one leg 40A, 40B. The force
exerted on the at least one leg 40A, 40B by the glazing
tool 190 cause the at least one leg 40A, 40B to bend in
a direction towards the infill panel 140.

[0061] Itis possible to place the forward edge of a glaz-
ing tool 190 in the corner joining the sidewall 510 and the
second base 50 of the retaining device 1000, because
the additional piece 220 attached to the top surface 530
of the second base 50 is spaced from the middle portion
30. A front edge 700 of the additional piece 220 acts to
prevent the glazing tool 190 from slipping backwards in
a direction away from the sidewall 510 when being piv-
oted to bend the at least one leg 40A, 40B. Reducing
slippage of the glazing tool 190 allows the desired angle
of bend of the at least one leg 40A, 40B to be achieved
more consistently, while also reducing the physical effort
exerted by the installer. As disclosed above, the desired
angle of bend is 90°, wherein the angle of bend is meas-
ured between the second base 50 and the at least one
leg 40A, 40B. An angle of bend of 90° achieves the great-
est contact area between the at least one leg 40A, 40B
and the second side 230 of the infill panel 140. In other
words, this desired angle allows the infill panel 140 to be
held most securely within the frame, thereby reducing
the likelihood of the infill panel 140 falling out of the frame,
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in particular in the event of a fire either side of the door.
[0062] The retaining device 1000 of the present disclo-
sure, like the retaining device 1, achieves, on average,
an angle of bend of the atleast one leg of between 85-90°.
In comparison, a retaining device not comprising an ad-
ditional piece 220 but otherwise identical to the retaining
device 1000 of the present disclosure achieves, on av-
erage, an angle of bend of the atleast one leg of between
70-90°. Accordingly, the additional piece 220 helps to
achieve a more consistent angle of bend, while also re-
ducing the physical effort exerted by the installer.
[0063] It can be appreciated that the additional piece
220 also facilitates installation of the infill panel 140. For
example, the additional piece 220 may increase the
speed of installation of the infill panel 140 in the frame
by up to 65 % when compared to installing an infill panel
using a retaining device not comprising the additional
piece 220 but otherwise identical.

[0064] The front edge 700 of the additional piece acts
as both a support and point of rotation for a glazing tool
190 when bending the at least one leg 40A, 40B. The
front edge 700 also acts to indicate the location where
the glazing tool 190 must be inserted in the retaining de-
vice 1000, i.e., between the front edge 700 and the side
wall 510.

[0065] It can be appreciated that the glazing tool 190
of the present disclosure is advantageous when used in
the methods as described herein. In comparison to
known glazing tools, the glazing tool 190 comprises a
gripping portion 290 having a longitudinal axis parallel to
aforward edge 300 of the wedged portion 270. This grip-
ping portion 290 facilitates pivoting of the glazing tool 290
toward the infill panel 140, i.e., makes this movement
easier and more comfortable for the user. As a result,
the glazing tool 190 reduces the time taken to install the
retaining device 1, 1000 when compared to a known glaz-
ing tool.

[0066] When used in this specification and claims, the
terms "comprises" and "comprising" and variations there-
of mean that the specified features, steps or integers are
included. The terms are not to be interpreted to exclude
the presence of other features, steps or components.
[0067] The featuresdisclosed inthe foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method
or process for attaining the disclosed result, as appropri-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the disclosure in diverse
forms thereof.

[0068] Although certain example embodiments of the
invention have been described, the scope of the append-
ed claims is not intended to be limited solely to these
embodiments. The claims are to be construed literally,
purposively, and/or to encompass equivalents.

[0069] The disclosure may also broadly consistin the
parts, elements, steps, examples and/or features re-
ferred to or indicated in the specification individually or
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collectively in any and all combinations of two or more
said parts, elements, steps, examples and/or features.
In particular, one or more features in any of the embod-
iments described herein may be combined with one or
more features from any other embodiment(s) described
herein.

Claims

1. Afire door comprising at least one door leaf, wherein
each door leaf comprises a frame and at least one
infill panel retained within the frame, wherein the
frame comprises:

a first frame member and a second frame mem-
ber spaced from the first frame member;

a glazing bead attached to the second frame
member; and

at least one retaining device for retaining one of
the at least one infill panels between the first
frame member and the glazing bead, wherein
the retaining device is made of a material having
a melting point of at least 1000 °C, and wherein
the retaining device comprises:

an L-shaped portion located at a first end of
the retaining device, the L-shaped portion
comprising:

a first base attached to the first frame
member; and

a wall extending upwardly from the first
base, wherein the wall contacts

a first side of the infill panel;

a second base located at a second end of
the retaining device, wherein the second
base is attached to the second frame mem-
ber;

a middle portion located intermediate the
first end and the second end and adjacent
the second base, wherein the middle por-
tion comprises:

a raised surface raised with respect to
the second base; and

a sidewall joining the raised surface to
the second base; and

atleast one leg extending from an edge
of the raised surface adjacent the side-
wall, wherein the atleast one leg is bent
upwardly against a second side of the
infill panel, and wherein the infill panel
is gripped between the wall and the at
least one leg, and

wherein:
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the second base includes a protrusion ex-
tending from a top surface thereof and
spaced from the middle portion; or

the retaining device includes an additional
piece attached to the top surface of the sec-
ond base and spaced from the middle por-
tion.

2. A retaining device for use in retaining an infill panel
in a fire door,

wherein the retaining device is made of a mate-
rial having a melting point of at least 1000 °C,
and

wherein the retaining device comprises:

an L-shaped portion located at a first end of
the retaining device, the L-shaped portion
comprising:

a first base for attachment to a first
frame member of a fire door; and

a wall extending upwardly from the first
base;

a second base for attachment to a second
frame member of a fire door located at a
second end of the retaining device;

a middle portion located intermediate the
first end and the second end and adjacent
the second base, wherein the middle por-
tion comprises:

a raised surface raised with respect to
the second base; and

a sidewall joining the raised surface to
the second base; and

atleast one leg extending from an edge
of the raised surface adjacent the side-
wall towards the second end of the re-
taining device, and

wherein:

the second base includes a protrusion
spaced from the middle portion; or

the retaining device includes an additional
piece comprising a third means for attach-
ment to a top surface of the second base
wherein, when the additional piece is at-
tached to the top surface of the second
base, the additional piece is spaced from
the middle portion.

3. The door of claim 1, wherein the infill panel is made
of: a fire-rated glass; or one or more fire retardant
materials clad in aluminum or an aluminum alloy.
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The door of any of claims 1 or 3, wherein the material
the retaining device is made of has a higher melting
point than: a material which the first frame member
is made of; and a material which second frame mem-
ber is made of.

The door of any of claims 1 or 3-4, wherein the first
and/or second frame member and/or glazing bead
are made from aluminum or an aluminum alloy, pref-
erably wherein each of the first frame member, the
second frame member and the glazing bead are
made from aluminum or an aluminum alloy.

The door of claim 5, wherein the material the retain-
ing device is made of is compatible with aluminum,
preferably wherein the retaining device is made of
stainless steel.

The door of any of claims 1 or 3-6 or the retaining
device of claim 2, wherein the L-shaped portion has
an angle of 90° or less between the first base and
the wall, preferably wherein the angle is in a range
of 90°-85°.

The door of any of claims 1 or 3-7 or the retaining
device of any of claims 2 or 7, wherein the retaining
device comprises atleasttwo legs, preferably where-
in the retaining device comprises two legs.

The door of any of claims 1 or 3-8, wherein the re-
taining device is attached to each of the first and
second frame members by one or more fastening
elements, preferably wherein the retaining device is
attached to each of the first and second frame mem-
bers by one or more screws.

The door of any of claims 1 or 3-9 or the retaining
device of any of claims 2 or 7-8, wherein the protru-
sion or additional piece extends parallel to a corner
joining the sidewall and the second base.

The door of any of claims 1 or 3-10, wherein the door
is a swing door.

The door of any of claims 1 or 3-11 or the retaining
device of any of claims 2, 7-8 or 10, wherein the
second base comprises a curved lip located at the
second end of the retaining device, wherein the
curved lip is configured for receipt within a feature
of the second frame member.

The door of any of claims 1 or 3-12, wherein the door
further comprises at least one fixed door leaf.

A method of installing an infill panel in a frame of a
door leaf of a fire door using at least one retaining
device of any one of claims 2, 7-8, 10 or 12, wherein
the frame comprises:
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a first frame member and a second frame mem-
ber spaced from the first frame member; and

a glazing bead for attaching to the second frame
member, and

wherein the method comprises:

attaching the first base of the retaining device
to the first frame member and the second base
oftheretaining device to the second frame mem-
ber;

where the retaining device comprises the addi-
tional piece, attaching the additional piece to the
second base;

placing the infill panel between the first frame
member and the second frame member;
placing a forward edge of a glazing tool in a cor-
ner formed by the sidewall of the middle portion
and the second base of the retaining device;
while using the protrusion or additional piece as
support, bending the at least one leg upwardly
by pivoting the glazing tool until the at least one
leg is pressed against the infill panel, and
attaching the glazing bead to the second frame
member.

15. A kit comprising at least one retaining device of any

of claims 2, 7-8, 10 or 12 and a glazing tool for use
in bending the at least one leg of the retaining device,
wherein the glazing tool comprises:

a wedged portion located at a first end; and

a handle located at a second end, wherein the
handle comprises a gripping portion, and where-
in the gripping portion comprises a longitudinal
axis parallel to a forward edge of the wedged
portion.
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