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@ A screen (10) for an opening (11) comprising a
plurality of elongate elements (12a-12q) pivotally
connected together in a criss cross pattern to pro-
vide a generally rectangular assembly (12) which is
foldable and unfoldable between an extended con-
dition in which the screen (10) closes the opening
(11), and a folded condition in which access may be
gained through the opening (11), the screen (10)
further comprising along each of two opposite sides,
a side member (14,15), at least some of the elongate
elements (12a-12q) each being retained at one end
thereof relative to a respective side member (14,15)
and being movable axially of the respective side
member (14,15) during folding and unfolding of the
screen (10), one of the side members (14) being
fixed relative to the opening (11) and the other side
member (15) being slidable across the opening (11)
to effect folding and unfolding of the screen (10)
wherein each side member (14,15) is, at least in the
regions where the one ends of the elongate ele-
ments (12a-12q) are retained thereby, of re-entrant
channel configuration and the retained ends of the
respective elongate elements (12a-12q) each carry a
guide means (32) which is entrapped in the re-
entrant channel (14,15) along the entire extent of
axial movement of the one end of the respective

elongate element (12a-12q).
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Description of Invention

This invention relates to a screen for an open-
ing and more particularly but not exclusively o a
security screen for an opening.

In British Patent No. 2161197 there is de-
scribed a security screen which comprises a plural-
ity of elongate elements pivotally connected in a
criss cross pattern to provide a generally rectangu-
lar assembly which is foldable and unfoldable be-
fween an extended condition in which the screen
closes an opening and a folded condition in which
access may be gained through the opening. The
screen further has along each of two opposite
sides, a side member, at least some of the elon-
gate elements each being retained at one end
relative to a respective side member and being
movable axially of the respective side member
during folding and unfolding of the screen. How-
ever the means whereby the elongate elements are
retained relative to their respective side members
provides no significant obstacle to a determined
intruder. The side members are of channel configu-
ration, there being slots in each limb and an open-
ing in the respective elongate element, through
which an axle passes, the axle being retained by
means of end caps on the axle. Once the end caps
are removed, the axle can easily be released from
engagement with the side member and elongate
element thereby facilitating forcing access through
the opening.

The object of the invention is to provide a new
or improved screen.

According to one aspect of the invention we
provide a screen for an opening comprising a plu-
rality of elongate elements pivotally connected to-
gether in a criss cross pattern to provide a gen-
erally rectangular assembly which is foldable and
unfoldable between an extended condition in which
the screen closes the opening, and a folded con-
dition in which access may be gained through the
opening, the screen further comprising along each
of two opposite sides, a side member, at least
some of the elongate elements each being retained
at one end thereof relative to a respective side
member and being movable axially of the respec-
tive side member during folding and unfolding of
the screen, one of the side members being fixed
relative to the opening and the other side member
being slidable across the opening to effect folding
and unfolding of the screen wherein each side
member is, at least in the regions where the one
ends of the elongate elements are retained there-
by, of re-entrant channel configuration and the re-
tained ends of the respective elongate elements
each carry a guide means which is entrapped in
the re-entrant channel along the entire extent of
axial movement of the one end of the respective
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elongate element.

Hence a more secure screen is provided.

The side members are preferably made by
rolling whereby the side members can be made
having a complex re-enfrant configuration. In a pre-
ferred arrangement, each side member comprises
a base having a pair of limbs extending therefrom,
the free ends of the limbs being in-turned to pro-
vide front wall parts, the front wall parts themselves
each being in-turned fo provide lips which extend
inwardly of the channel.

The limbs, front wall parts and lips may each
provide a track for a guide means whereby the
guide means can be moved along the channel and
be retained by the channel.

Preferably the guide means comprises a roller
mechanism including at least one roller and an axle
which passes through an opening in an end in a
respective elongate element thereby to retain the
end of the elongate element in the channel. The
guide means comprises a pair of rollers carried on
the axle, each of the rollers being rotatable relative
to the axle, or fixed relative o the axle as desired.
In each case, the end of the elongate element is
pivotable relative to the axle.

Alternatively, the guide means may comprise a
slider pivotally secured to the end of a respective
elongate element, such as a slider made of a
suitably strong plastics material such as nylon.

In a preferred arrangement, the security screen
comprises a further side member which in use is
fixed relative to an opposite side opening of the
other fixed side member. The slidable side mem-
ber and the further side member may each carry
components of a locking mechanism whereby the
slidable side member can be locked to the further
side member with the screen in its extended con-
dition.

The screen may further comprise top and bot-
tom members which at least receive and conceal
the ends of the pivotally connected elongate ele-
ments at the respective top and bottom of the
rectangular assembly of elongate elements. Prefer-
ably, the top and/or bottom member comprises a
re-entrant channel configuration, the ends of the
elongate elements being received in the re-entrant
channel and the slidable side member carrying a
guide means at at least one end thereof, which
moves along the channel and is frapped in the
channel, thereby to facilitate sliding of the slidable
side member, and to retain the side member rela-
tive to the top and/or bottom member.

The invention will now be described with refer-
ence fo the accompanying drawings in which:

FIGURE 1 is a perspective illustrative view of a

screen in accordance with the invention,

FIGURE 2 is a sectional view on the line 2-2 of

Figure 1,
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FIGURE 3 is an exploded illustrative view of a
modification,

FIGURE 4 is a sectional view on the line 4-4 of
Figure 1.

Referring to the drawings, there is shown in
figure 1, a security screen 10 which comprises an
assembly 12 being a plurality of elongate elements
12a to 12q pivotally connected together as shown
for example at 13 in a criss cross pattern to pro-
vide a generally rectangular assembly which is
foldable and unfoldable between an extended con-
dition in which the screen 10 closes an opening 11
in which it is mounted, and a folded condition in
which access can be gained through the opening.
In the example shown, the opening 11 is arranged
to be completely closed by the screen 11 when the
screen is in its extended condition, the opening
being of generally corresponding rectangular
shape. In another arrangement, the opening 11
may not be completely closed by the security
screen 10, e.g. the screen 10 may not extend for
the full height of the opening 11.

The security screen 10 is shown in figure 1 in
a partially extended condition and further com-
prises a pair of side members 14 and 15 one along
each of two opposite sides of the assembly 12 of
elongate elements.

Side member 14 is fixed relative to the opening
11, for example by fasteners (not shown) and the
other side member 15 is slidable across the open-
ing 11 to effect folding and unfolding of the screen
10 between its extended and folded conditions.

The security screen 10 further comprises top
and bottom members 17,18, respectively, which
bound the top and bottom of the opening 11, and a
further side member 19 which is secured to an
opposite side of the opening 11 to side member
14,

The one ends of a pair 12a and 12b of elon-
gate elements are connected together and fixed
relative to side member 14 as indicated at 20 whilst
the one ends of a further pair 12¢,12d of elongate
elements are connected fogether and to side mem-
ber 15, as indicated at 21, the connections 20 and
21 permitting pivoting of the respective elongate
elements, relative to each other and relative to the
respective side members 14,15.

The one ends of another pair 12e,12f of elon-
gate elements are retained by fixed side member
14, but are free 1o move axially of side member 14
as hereinafter explained.

The one ends of yet another pair 12g, 12h, of
elongate elements are retained by side member 15
but again are free o move axially of side member
15 as hereinafter explained.

It will be appreciated that as the side member
15 is slid across the opening 11, the elongate
elements will relatively pivot and the overall height
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of the generally rectangular assembly 12 of elon-
gate elements will vary. Thus the top and bottom
members 17,18, are sufficiently deep to receive
and conceal the ends of the elongate elements at
the top and bottom of the rectangular assembly 11,
during the entire range of movement of the screen
10. Further, as the screen 10 is folded and unfol-
ded, the axial positions of the ends of elongate
elements 12e,12f and 12g,12h, relative to their re-
spective side members 14,15, will vary.

Referring now to figure 2, there is shown a
cross section through side member 14 along the
line 2-2 of figure 1. The cross section of side
member 15 is identical.

Side member 14 comprising a re-entrant chan-
nel configuration provided in this example by a
base 24, a pair of generally parallel limbs 25,26,
the free ends of the limbs 25,26, being in-turned to
provide front wall parts 27,28, which are them-
selves in-turned to provide lips 29,30, which extend
inwardly of the channel. An end 31 of elongate
element 12e is shown received in the channel
between the lips 29,30, the end 31 carrying a guide
means 32 which in this example comprises a roller
mechanism to facilitate movement of the end 31 of
the elongate element 12e along the side member
14 during folding or unfolding the screen 10.

The roller mechanism comprises an axle 35
which has an integral head 36 at one end and
carries a pair of rollers 37,38, which roll along the
side member 14, in respective tracks 39,40 pro-
vided by the limbs 25,26, front wall parts 27,28,
and lips 29,30, respectively. The axle 35 further
carries a spacer 42 and passes through an opening
provided in the end 31 of the elongate element
12e.In another example, where the height of the
screen 10 is greater, the ends of a pair of elongate
elements may be pivotally interconnected in the re-
entrant channel side member 14 by the axle 35 of
a guide means, in which case the space shown
occupied by spacer 42 would be occupied by the
end of the other of the pair of elongate elements.
Thus the end 31 of the elongate element 12e, or
the connected ends of the pair of elongate ele-
ments is or are captlively retained by the re-entrant
channel configuration of the side member 14, whilst
being free axially to move relative to the side
member 14 as the screen 10 is moved between its
folded and unfolded conditions.

In this example, the end of the axle 35 remote
from head 36 is splayed outwardly as indicated at
43, the head 36 and splayed end 43 being re-
ceived in respective recesses 44,45, provided in
the respective rollers 37,38. Thus the entire guide
means 32 provides an assembly in which the axle
35 is not free to move along its own axis.

The ends of each of the elongate elements
12i,12g and 12h are each retained captively by
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their respective side members 14,15, in the same
manner as end 31 of elongate element 12e.

The fixings 20,21, can be achieved for example
by a bolt or other fastener simply passing through
the channels 14,15, from one side to the other.

Preferably though, the fixings 20,21, are such
that there is no access to the fixings from one side
(e.g. outside) of the screen 10, for added security.
In one example, there may be provided inside the
channels 14, 15, a pair of rectangular plates which
correspond in cross sectional configuration to the
rollers 37,38, but at least one of the plates being
fixed by rivets for example, or other fastenings to
one wall 25 or 26 of the channel. The ends of the
respective elongate elements 12a, 12b, or 12¢,12d,
being received between the plates and connected
thereto by an axle like axle 35 for example.

The guide means 32 may be received by their
respective side members 14,15, by sliding in from
one end during assembly of the security screen 10,
i.e. prior to the ends of the side members 14,15,
becoming unaccessible. Alternatively if desired, at
least the guide means 32 slidable in side member
14 can be assembled on site, for example, after the
side member 14 has been secured relative to the
opening 11 and after top and/or bottom members
17,18, have been secured relative to the side mem-
bers 14,19, and/or relative to the opening 11. As-
sembly of the guide means 32 on site can be
achieved because the side member 14 has in each
limb 25,26, thereof, openings 46,47, which are ax-
ially displaced from the positions the guide means
32 will occupy when the screen 10 is in its fully
extended condition closing the opening 11. Thus
the rollers 37,38, spacer 42 and end 31, of the
elongate element 12e can be located in their rela-
tive positions as seen in figure 2, and the axle 35
inserted through a respective opening 47 in limb
26, through each of the components. The ends of
the axles 35 remote from the heads 36 can then be
displaced using suitable tools which can access the
ends of the axles 35 through the openings 46,47.

Other arrangements to facilitate assembling a
guide means 32 from within the respective side
member 14 are possible. For example, in the ar-
rangement of figure 3, a roller 38a is provided
rigidly and integrally with a spacer 42a and axle
35a, such that the spacer 42a and axle 35a will
rotate with the roller 38a.

Roller 37a is secured relative to the axle by a
headed fastener 34a, the head of which is received
in a recess 45a of the roller 37a and the shaft of
which is received in a threaded bore 50 within the
axle part 35a.

The roller 37a may be rotatable relative to axle
35a or keyed thereto as in the example shown, but
in each case, the rollers 37a,38a, spacer 42a and
axle 35a, will rotate relative to the end of a respec-
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tive elongate element as the end of the elongate
element moves axially of the side member 14. The
axle 35a is passed through an opening in a limb of
the respective side member and passes through an
opening in one end of the elongate element re-
ceived in the respective re-entrant channel forma-
tion of the side member, and then the axle 35a and
roller 37a are connected together as described.

Arrangements which permit assembly of a
guide means from one side only of the side mem-
ber 14 are possible, in the event that access can-
not be gained to both sides of the side member 14.

If desired, the guide means for side member
15 may be arranged to be assembled on site,
similarly to the guide means 32,32a described.

In another embodiment, the guide means, in-
stead of comprising roller arrangements, may com-
prise sliders arranged to slide in their respective
re-entrant channel configuration side members
14,15, the sliders being pivotally secured to the
ends of their respective elongate elements 12a-
12q.

In a preferred embodiment, the top and bottom
members 17,18, each also comprise a re-entrant
channel configuration which may be of a similar
cross sectional configuration to the side member
14 shown in figure 2, or of an alternative re-entrant
channel configuration. Preferably though the chan-
nels of the top and bottom members 17,18, are
deeper than the channels of side members 14,15,
as shown in figure 4, to permit up and down
movement of the ends of the respective elongate
elements 12d, 12k as the security screen 10 is
folded and unfolded.

The slidable side member 15 carries at its
lower end an insert 55 which has a part 56 which
projects upwardly into the member 15, and a part
57 which projects downwardly into the channel of
the bottom member 18. The downwardly projecting
part 57 has a width W substantially the same as
the thickness of a pair of elongate elements 12a-
129 and thus substantially fills the space between a
pair of inwardly extending lips 29b,30b of the chan-
nel member 18.

The upwardly extending part 56 is preferably of
channel shape such that channel opening P of side
member 15 is not obstructed throughout the full
length of the member 15.

At the lower end of the downwardly extending
part 57 there is an opening 58 through which
passes an axle 59 for a pair of rollers 60.

Thus the side member 15 is guided during its
sliding movement, in the channel bottom member
18 by the rollers 60 and is retained relative to
bottom member 18.

At its upper end, the side member 15 carries
another insert 61 which has a part 62 which pro-
jects downwardly into member 15, and a part 63
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which projects upwardly into the channel of the top
member 17 and substantially fills the space be-
tween a pair of inwardly extending lugs 29a,30a.

Again the downwardly extending part 62 is
generally channel shaped such that channel open-
ing P is not obstructed, and upwardly extending
part has a slot 65 which receives an axle 66 which
carries a pair of rollers 67. Thus the side member
15 is guided in the top channel member 17 during
sliding, by rollers 67 and is retained relative to the
top member 17. The slot 65 is provided so that in
the event that the member 15 when moved across
the opening 11, is not kept vertical, there is no risk
of the rollers 67 jamming in the member 17.

The rollers 60,67 (and elongate elements 12a-
12q) are preferably slid into their respective bottom
and top members 18,17 from one end, e.g. prior fo
securing the members 18,17 fo fixed side member
19.

Further modifications may be made without
departing from the scope of the invention. For
example, the re-entrant channel configurations of at
least the side members 14,15, and where appro-
priate the top and bottom members 17,18, need
not comprise inturned lips such as indicated at 29
and 30 in figure 2. Any other suitable re-entrant
channel configuration cross section may be pro-
vided so long as the respective guide means
32,32a,32b are retained in their channels whilst
permitting axial movement of the guide means rela-
tive to the respective side/top/ or bottom member
14,15,17,18.

In practice, it will be appreciated that the side
member 15 will carry one part of a lock L which
interengages with a keeper secured relative to side
member 19 such that the security screen 10 can
be locked in its extended condition.

It will be appreciated that the security screen
10 described provides a significant deterrent and
real degree of security against forced entry through
the opening 11, where the opening 11 comprises a
door or window for example.

However, when the security screen is folded
open, the screen does not provide any significant
obstacle to access through the opening 11.

The features disclosed in the foregoing de-
scription or the accompanying drawings, 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, or a class
or group of substances or compositions, as appro-
priate, may, separately or in any combination of
such features, be utilised for realising the invention
in diverse forms thereof.
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Claims

1. A screen (10) for an opening (11) comprising a
plurality of elongate elements (12a-12q) pivot-
ally connected together in a criss cross pattern
to provide a generally rectangular assembly
(12) which is foldable and unfoldable between
an extended condition in which the screen (10)
closes the opening (11), and a folded condition
in which access may be gained through the
opening (11), the screen (10) further compris-
ing along each of two opposite sides, a side
member (14,15), at least some of the elongate
elements (12a-12q) each being retained at one
end thereof relative to a respective side mem-
ber and being movable axially of the respec-
tive side member (14,15) during folding and
unfolding of the screen (10), one of the side
members (14) being fixed relative to the open-
ing (10) and the other side member (15) being
slidable across the opening to effect folding
and unfolding of the screen characterised in
that each side member (14,15) is, at least in
the regions where the one ends of the elongate
elements (12a-12q) are retained thereby, of re-
entrant channel configuration and the retained
ends of the respective elongate elements (12a-
12qg) each carry a guide means (32) which is
entrapped in the re-entrant channel (14,15)
along the entire extent of axial movement of
the one end of the respective elongate element
(12a-12q).

2. A screen according to claim 1 characterised in
that the side members (14,15) are made by
rolling and have a complex re-entrant configu-
ration.

3. A screen according to claim 1 or claim 2
characterised in that each side member (14,15)
comprises a base (24) having a pair of limbs
(25,26) extending therefrom, the free ends of
the limbs (25,26) being in-turned to provide
front wall paris (27,28), the front wall parts
(27,28) themselves each being in-turned to
provide lips (29,30) which extend inwardly of
the channel.

4. A screen according to claim 3 characterised in
that the limbs (27,28), front wall parts (27,28),
and lips (29,30) each provide a track for the
respective guide means (32) whereby the
guide means (32) can move along the channel
and be retained by the channel.

5. A screen according to any one of the preced-
ing claims characterised in that each of the
guide means (32) comprises a roller mecha-
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nism including at least one roller (37,38;
37a,38a) and an axle (35,35a) which passes
through an opening in an end in a respective
elongate element (12a-12q) thereby to retain
the end of the elongate element (12a-12q) in
the channel.

A screen according to claim 5 characterised in
that the guide means (32) comprises a pair of
rollers (37,38) carried on the axle (35), each of
the rollers (37,38) being rotatable relative fo
the axle (35), or fixed relative to the axle (35),
the end of the elongate element (12a-12q) be-
ing pivotable relative to the axle (35).

A screen according to any one of the preced-
ing claims, characterised in that the security
screen (10) comprises a further side member
(19) which in use is fixed relative to an op-
posite side of the opening (11) to the fixed
side member (14).

A screen according to claim 7 characterised in
that the slidable side member (15) and the
further side member (19) each carry compo-
nents of a locking mechanism (L) whereby the
slidable side member (15) can be locked to the
further side member (19) with the screen (10)
in its extended condition.

A screen according to any one of the preced-
ing claims characterised in that the screen (10)
comprises top and bottom members (17,18)
which at least receive and conceal the ends of
the pivotally connected elongate elements
(122-12q) at the respective top and bottom of
the generally rectangular assembly (10) of
elongate elements.

A screen according to claim 9 characterised in
that the top and/or bottom member (17,18)
comprises a re-entrant channel configuration,
the ends of the elongate elements (12a-12q)
being received in the re-entrant channel and
the slidable side member (15) carrying a guide
means (58-60) at at least one end thereof,
which moves along the channel (18) and is
trapped in the channel, thereby to facilitate
sliding of the slidable side member (15), and to
retain the movable side member (15) relative
to the top (17) and/or bottom members (18).
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