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) Shutter and window provided with such a shutter.

@ A shutter for a window is provided, the shutter com- /n L

prising a plurality of panels (16-19) of thermal insulation — 7 = I 2
material, the panels being hinged together such that in use e —_—F |
they are movable between a closed, extended, position §;lv
in which they lie in substantially the same plane to provide it T
a thermal insulation screen and an open, collapsed, po-
sition in which they lie folded together.
The shutter provides thermal insulation characteristics
which are significantly more effective than those of double-

= glazing but without many of the disadvantages of double-

< glazing.
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Shutter and window provided with such a shutter

The invention relates to shutters and more
particularly to shutters for windows.

It is well known that a single pane of glass
provides little or no thermal insulation, but the

"conventional method of providing additional

insulation is to provide a double-glazed window,
there being two sheets of glass with a layer of
air trapped therebetween. However double-glazing
has a number of disadvantages. Firstly, the
arrangement is permanent and while it reduces heat
loss when outside conditions are colder than the
inside conditions, it also restricts the entry of
heat when the outer conditions are hotter.
Furthermore it is difficult to effectively double-
glaze existing windows and it is usually necessary
to fit completely new frames. A further disadvantage
is that there is a risk of condensation between the
two sheets of glass.

The invention aims to provide thermal insulation for
windows, without the disadvantages associated with
double-glazing.
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The invention provides a shutter for a window,
the shutter comprising a piﬁrality of panels of thermal
insulation material, the panels being hinged
together such that in use they are movable between a
closed, extended, position in which they 1lie
substantially in the same plane to provide a thermal
insulation screen and an open, collapsed, position
in which they are folded together.

The panels may be hinged such that when moving
between the open and closed positions they adopt
a zig-zar or concertina configuration.

Zach panel may comprise a pair of sheets between
which a thermal insulation foam material is sandwiched.‘
L polyizocyanurate foam may be used.

Each sheet may comprise a laminate such as Formica

_or Wareite. Alternatively each sheet may comprise or

be finished in metal (e.g. steel) plastics, timber
or fabric.

The sheets may be attached to opposite sides of a
support frame, e.g. of timber.

Alternatively the sheets may comprise opnosite
sidec c¢f a hollow plastics extrusion which confains
the thermal insulation foam.

Przlerably each panel is connected to the or each
a?izcent renel by a continuous hinge so that there is
no air gap between the panels. A continuous flexible
plastics hinge may be used, for exarple constructed
of polypropylene.

Preferably each shutter is provided with a hinge
at the free edge of one of the panels for use iﬁ
mounting the shutter in position adjacent to a window.
The hinre is preferably a continuous hinge so that
there is no air ganr vhen the shutter is mounted. A

continuous flexible plastics hinge may be used, for



N

- 0006349

-3 -

exarple cons‘ructed of polypropylene.

The shutter may be provided in combination
with sealing strips which, when the shutter is in
use, are used to provide a seal along the two edges
of the shutter which extend transversely of the
hinges vhen the shutter is in the closed position.

Tre sealinc strips may comprise flexible
wining seals of rubber, synthe*ic rubber or plastics.

ferably two shutters are provided which,
in uce, can te mounted at opposite edres of a window
an? which, “n the closed position, mect to proviie a
thermal insulation screen over substantially the
entire area of the window.

licans may be provided to form seal where
the two shutters meet. For example a sealing strip
may be rrovided on the shutter which provides a
1 on the other shutter when both shutters

The sealing strip mey cororice a

wipine c£ea
are closed
flevible strip of rubber, synthetic rubber or plastics.

The

The inention includes a window fitted with
one or -.ore shutters as defined above.
Zv way of example, a specific embodiment of

shutters according to the invention will now be

(7]

describes, with reference to the accomnanryring crawings,

in which -

— .
-

igure 1 is a sectional plan view of a peir
of shutters according to an embodiment of the
invention, instslled adiacent to a window;
Tirure 2 it a front e’evation showing the two
shutters in their closed nozition;
Zirure % is a view showing the interior of
one shuver;

Imure & 1 a cection on line A-Z of Iirurs 3;
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Figure 5 is a view of part of Figure 1 in
greater Zetail, illustrating the hinges of one
of the tanelsy

N

Ficure is a full size cross-sectional
view of cne oI the hinges;

Firure 7 is a full size cross-sectional
view of =n alternative form of hinge;

Firure £ i1g a vertical cross-section through
one of tre closed shutters, illustrating the sealing
strips at the top and bottom of the shutter;

Ficure © is a horizontal cross-section through
the cloced shutters s*owing the sealing strip at the
point where the two shutters meet; and

Firures1lC to 12 are crocs-cections through
component parts of alternative ermbodiments of shutter.

Ficure 1 illustrates a conventional window
comprising an openine 10 bounded by wall sections
11 and 12, the orenine beine close by a window
freme 17 ~lazed with & sinrle nane of glass 14,

Accoréine to the invention the window zhown in
Firure 1 iz providéed with & pair of thermal insulation
gshutters 17 &nd 1lfa. <=ch shutter comprisec four

ranels, 17 to 1G. Cne e’ge of eazch of the panels 16
c e

movable btetween & closed position namely that
r, o
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position illustrated in dotted lines at the left hand
side of Figure 1, in which the panels neatly collapse

on one another taking up a small amount of storage space
in which they do not significantly obscure the window.
As is illustrated by the position adopted by the shutter
15a, the panels collapse on one another in a zig-zag or
concertina fashion.

Vhen both panels are in the closed position as
illustrated in Figure 2, they provide a continuous
trermal insulation screen which extends over the window.
This not only traps a layer of air between the shutters
and the glasz, thereby having a similar insulatign effect
to double-glazing, but the shutters themselves also
constitute a considerable barrier to the passage of heat
and so the overall insulation effect which is achieved
is significantly greater than that achieved by double-
glazing. Furthermore the shutters can be opened to
allow the maximum amount of solar energy gain during
daylight hours. In the closed position the shutters
give maximual thermal insulation against heat loss
during the hours of darkness or when the room is unused.
The closed position may also be used in the summer to
prevent over-heating and to ensure complete darkness in
rooms if desired.

As shown in Figures % and 4, each panel is built on
a timber frame comprising two uprights 20 and four
evenly spaced cross-merbers 21. A sheet of laminate or
other rifid meterial 22 ic secured to each face of the
frame and the gap between the sheets of material is filled
with polyisocyanurate foam thermal insulation material 22a.
To provide effective tranpine of a leyer of air
betwesn the shutters and the rlass 1/, continuous hinges

are used vvich do not provide any air gap between
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panels or the joint with the window frame 1%. Figure 5
illustrates a first continuous hinge 24 between panels

17 and 18, a second continuous hinge 25 between panels

16 and 17, and a third continuous hinge 26 between panel
14 and the wincdow frame 13. There is of cource a similar
hinge between panels 18 and 1© anc¢ the same sort of hinges
are utilised on the panels of shutter 15.

Figure © shows one of the hinges in detail, the hinge
comprising a continuous strip of polypropylene with a
reduced thickness portion 27 about which the hinge can flex
repeatedly.

If Gesired a hinge of the type shovm in Firure 7 can be
utilised, having barbs 28 which are pluired into recesses
in the panels to improve the connection of the hinge with
the panels.

As shown in Figure 8, a first sealing strip 29 is
secured alonr the upper edge of the window recess and &
second cealing strip 30 is secured along the lower edge of
the window recess. FEach sealing strip has a flexible wiping
seal merber 31 projecting therefrom znd vwhen the two shutters
gre puched into their closed positions the members 21 are
ceflected by the shuttfers and form & seal alons the upper and
lowver edres of the shutters.

To cormrlete the sealing of the cavity between the
srutters and the glass, the free edge of the panel 1© of
shutter 15a is provided with a channel member 32 which extends
Tfor the full hesight of the panel and contains a flexible

o

wipinge s=2s1 37, The shutter 1% ics closed first, and wvhen the
shutter 152 1c closed the wiping sezal 33 is deflected by the
shutter 15 and presces reciliently arainst the chutter,

n

e
sezlins anv gar batiueen the twe shatt

[}

r
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The window shutters shown in the Figures provide
an effective but inexpensive alternative to double-glazing
or double windows. They can be readily manufactured to
suit a whole rznge of window sizes and can be provided with
a range of different insulation core thicknesses depending.
on the thermal insulation requirements of the user. For
exzmple there m=y be core thickness of 6 mm, 9 mm, 1% mm,
20 mm, or 25 mnm.

It Las bzen calculated that the shutters may provide
savings of up to 82% of heat loss through single-glazing
and 635 of the heat loss through double~glazing.

The fact that the use of the shutters enables a room
to be heated in a shorter period, and the room thereafter
takes longer to cool means that energy savings can be
achieved of between 1%. and 26%. It has been calculated
that it would take approximately 5.63% hours to lose the same
amount of heat throush closed shutters according to the
invention as sinfle~flazing would lose in one hour and it
would tzake approxirately 2.91 hours to lose the same amount
of heat as double-rlazing would lose in one hour.

The polyisocysznurate foam used for the core has a heat
transfer coefficient () of 0.0202 watts/metre °C. A low
heat transfer coefficient is of course desirable, and the
k vzlue preferably lies in the range 0.017 to 0.025
watts/metre °C.

It has been calculated that the U values, which give
a measure of heet loss, when using the shutters are

considerzbly less than those when using conventional forms of

rlezinpr. Zome exarples of comparative heat losses and

fuel cocts 2re civen bolow.



N
\J

0006349

-8 -

1. For sinple glazing with 6 mm glass
(U = 5.6 watts/metre2 °0).

External Internal Heat Heating Cost
Temp. C Temp. C Loss. Electric Cil Gzs
0 20 13.45 37.26p 15.74p C.67p
5 20 10.08 27.92p 11.7%9p 7.92p
10 20 6.72 18.61p 7.86Dp 5.28p
15 20 2.36 ©.97p 3.92p 2.64p

2. For double glazing with two sheets of € mm glass
bounding a 20 mm air space (U = 2.9 watts/metre2 °¢c).

Cxtergal Interpal  Heat . Heating Cost
Temp. C Temp. 'C Loss. Electric 0il Gas
0 20 6.96 19.28p 8.14p 5.47p
5 20 5.22 14.46D 6.11p 4.10p
10 20 2,48 9.63p 4.07p  2.7%p
15 20 1.74 4,820 2.04p 1.36p

3. FYor shutters according to the invention with a

2 O~
sheet of rlass (U = 0.9 watts/metre C).

Zxterpal  Interpal  Heat Heating Cost
Temp. C Temp. C Loss. Electric Oil Gas
0 20 2.39 €.€62p 2.7%p 1.87p
5 20 1.79 4,95p  2.09p 1.4lp
15 20 1.19 3.30p  1.39p  0.94p
20 20 C.60 1.66 G.70p Coi7n

The hzet lors figures refer to the nurber of ¥ilowatts
loss in 1% hours throurh e win“ow =rce of 10 ssuzare metres,
The fuel costs are bazes on demestic tariffs

of =,7iv per Wilowatt of elcc-micitr, 1%.5p per Lherr of
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Netural Gas (1500 Therms per year) and %6p per gallon of
0il and assumed efficiency of Electricity 98%, Gas 70%
and 0il 65%.

A11 the U values were calculated in accordance with
Builaing Research Zstablishment digest No.108 entitled
"Ctandardised U values" dated Ausust 1969, and were based
on normal standard exposure. The double and single
glazing U values are in accordance with Building Research
Zstoblishment digest Ho.1l40 entitled "Double glazing and
double windows" dated April 1972.

The U value of windows fitted with the ehutters
accordine to the invention are comparable, when the shutters
are closed, to the U value of the external wall and during
winter cold zones around windows can be drastically reduced.

Nepending on the thickness of the shutters, the location
an¢ expocsure of the windows, the internal temperature and the
type of fuel use for heating, the return by fuel savings

on the cupital expenditure on the shutters can vary considerably.

Based on Building Research Establishrment digest No.190
entitled "Heat losc from buildings" dated June 1976 it has
been calculeted that typical fifures based on current prices
nirhs be: Electricity, cznital recovered in l.1 years;

0il, ecapital recovered in 2.5 years; and Gas, capital
r-covered in %.7 years.

In additicn to providinga thermal insulation screen, the
shutters provice additional privacy and security areinst
unventea intrusion.

The invention is not restricted to the details of the
fcreroinr embo’iment.

Althourr the shutters shown are cpecifically designed

Fal . - [ S — ., . h =N + ) 4.3 A < <
Tcr vonnuino on T inside of the rmlase, the shutters can
I, Py = P 5 S . Y R I . 5 Ly & 2 .
i crirel be rete cr covered with v cirer-recistan
a 3 P Y 4+ .
rmaterials gni be z2dented for mounting externcslly.
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The external surface of the shutters may be
light in colour and/or refiective so that the
shutters tend not to lose heat outwardly when they
are used to retain heat within a building and also
tend not to absorb heat from the outside when they
are used to keep a building cool.

If desired the sealing strips 29 and 30 nmay
be replzced bw sealing strips mounted on the shutters
themselves. This simplifies the installation of the
shutters since there is no need to attach the sealing
strips to the window recess. For example the upper
and lower edge of each panel may be capped by an
elongate mezber having the cross-section shown in
Pipure 10, Each capring mexber has a first channel
34 to receive the panel, and a second T-shaped channel
35. VWhen the panels of a shutter have been hinged
together the shutter is opened out so that the panels
lie in the same plane. In this position the
channels %% of the respective cocrnping merxbers co-~opera-e
to define & fircst substantially continuous T-shaped
channel extending elong the uprer edge'of the shuttcr
and & second oubstantially continuous T-shaped channel
extend¢inr zlenp the lower edge of the shutter. 4 lengtn
of 1lexible wiping sealing strip is then fed through
cach rubgcinntially continuous chznnel to extend along
the full lenrth of each channel, the strip having the
cross-section shown in Figure 11. The foot 36 engares
in the T-shaped channel, the blade 27 extending from
the channel to provide a wipingc seal to engage in use
vith a face of the window rececs. ZIZach cstrip is
sufficientl:r flexible snd resilient to permit the
shutters to be folced into the open position,

eack sirivy *-hinc up e zir-zooco or concertina shape

D

n skutiers, flexing and

rztelrdins tret of the on
of ke ¢

ot

rips occuring in the vicinity
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Instead of manufacturing the panels as shown,
the panels may be manufactured b& extruding a hollow
recfangular'cross-section, with or without internal
stiffeninF ribs or webs,’ cutting the extrusion into
lenrths equal to the desired length of the shutters,
and filline the interior of each length of extrusionwith
thermal insulation foam. For example the lower
edge of each extrusion can be capped, e.g. using an
2 hecively secured capping member as shown in Figure
10. Liquid foam creating material can then be inserted
into the extrusion, and when the materials have foaned
up to fit the extrusion, the upper edges can be
capped by adhesively securing a further capping member.-
Hinges may be formed by extruding the plastics material
such that there is a continuous tube at each
longitudinal edge of the rectangular cross-section of
the extrucion. Selected portions of the tubes can then
be cut away such thet when the panels are fitted
topether tubular portions of one panel register with
tubular portionc of an adjacent panel to form a
substantially continuous tube along which a piano hinge
type hinge nin can be. passed to pivotally interconncct
the nanels.

Llternatively the extrusion may be formed such
that each longFitudinal edge is provided with a
continuous groove with serrated walls to receive a
hinge of the form shown in Figure 7.

It may be inconvenient to make a number of
extrusions of differing cross-sectional dimensions
to enable shutters to be manufactured to fit a
variety of different windows, but the same effect
can be acticved by making each stutter from an
arnourizte number of standzrd size pznels and then
maltine up 2nr chortfall in dimensions with one smeller

panel. Tiiz panel rie7 be menufactured by cutting
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one of the extrusions longitudinally to reduce its
width and then capping the cﬁt edge with a sealing
canping mermber such as shown in Figure 10 or, if a
seal is not reauired at that location, with a plain
capping strip having the cross-section shown in
Figure 12.

Another possibility which results from fitting
the upper and lower sealing strips to the panels
rather than to the window recess is that shutters
can be made in standard size; and the shutters can
be arranged to close across window recesses of varying
widths by varying the extent to which the shutters
adapt a concertina or zig-zag position when closed.

Indeed a shutter which i% not in a planar position

"when closed may give a more pleasing visual effect.

Although the shutters are shown mounted on the
orposite sides of a window, they may be mounted at
the top and bottom of a window so that the hinges
extend rorizovtally. Alternatively there may be a
single shutter an¢ the shutter may be attached to the
top or bottom of a window.

Instead of being arranged to fold together in
a concertina or zig-zag fashion, the panels maling up
a shutter 12y be arrenged so that the shutter can be
wound up into the collapsed position. The shutter
may Tor example be windable around a storage drum or
shaft. With such an arrangement it is preferred
that the width of each panel is no wider than 5" to
6". If the nznelrs are wider thzn this, then the
rolled up shu'ter hac an excessively large racius.

It is rot eszentizl to use four pznels for each
shutter, «ni znr desirec number of panele nay be used,
althourh it Ir nrelerred thet an even number is used,

~~

for exe--1lc 7, +, €, or & pznels.

r
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Although the use of polyisocyanurste foam is
preferred, other thermal insulation material may be
used, for example polyurethene foam, or foamed
nolysiyrene.

Instead of being built on a timber frame, the

pansls may be built on 2 frazme of vlzstics material

u~sinc wiping seals, compression seals
may be used in which a strip of sealing material is
compres. e¢ botiwesn two merbers tc form the seal.
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Claims:

1. A shutter for a window, characterised in that
the shutter corprises a plurzlity of panels (16-19)
of thermal insulation material, the panels

being hinged together such trat in use they are
movable between a closed, extended, position in
which trhey lie in substantially the same plane

to provide a thermal insulation sereen, and an open,
collanzed, vTogiticn in whick they are folded

2. A chutter as claimed in Claim 1, in which
the panels are hinged such that wvhen roving betveen
the open and closed positions they adopt a rnig-zar
or cencertina configuration.
3. A shutter as claimed in Claim 1 or Clzim 2,
in which ecch psnel corprises a pair of

e (27) batween vhich & thermal insulation foam
s sandwiched.

foam iz # polyircocyanurzcte foz=r.

&, A sthutter as claimed in Cluinm

in vhick each sheet comprises & Izvinst

L . . PR _
. A shutter az clazimed irn zny ono ol Cluine
i¢ the zheots -~re gii-creld Lo opmosit

'
4

-
!
3
.
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7. A shutter as claimed in any one of‘Claims 3 to 5,
in which the sheets comprise -opposite sides of a
hollow plastics extrusion which contains the thermal
insulation foamn.

8. A shutter as claimed in any one of the preceding
cleims, in which each panel is connected to the or
each adjacent panel by a continuous hinge (24,25) so
that there is no air gap between the panels.

9. A shutter as claimed in Claim &, in which a
continuous flexible plastics hinge is used.

10. A shutter as claimed in any one of the
rreceding clzims, provided with a hinge (26) at
the free edge of one of the panels for use in
mounting the shutter in position adjacent to a

window.

11. A shutter as claimed in Claim 10, in which
the hinge is 2 continuous hinge so thet there is no

air gap when the shutter is mounted.

12. A shutter as claimed in Claim 11, in which the

hinre is & continuous flexible plastics hinge.

13. A shutter as cleimed in any one of the
preceding claims, in combination with sealing

strips (29,30) which, when the shutter is in use,

ere used to provice a seal along the two edges of the
shutter which extend trznsversely of the hinges

when the st utter is in the closed position.

14, A shutter as claimed in clzim 13, in which the
seglinc strips co~price flexible wiping seals of
rubber, synttetic rubber, or plastics material.

.. ‘DS\L.\:(\}&L Neill

Representitive for the Aprlicant
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15. A shutter as claimed in any one of the
preceding claims in combination with a second
similar cshutter such that the two shutters can,

in use, bs rounted at oprosite edges of a window

an¢ whitr, in the closed position, meet to provide a
thermal insulstion ccreen over substantially the

entire =zres ol *the window.

16. A shutter as claimed in Claim 15, in which
maans (32,?3) are provided to form a seal where the

tvio stuttere neet,

17. A4 shutter as clsimed in Claim 16, in which a
gseg’inr oirip is providied on one shutter which
cn the other shutier whten

1£. 4 wvin-ow vhen fitted with one or more shutters
as cl=imed in any one of the preceding claims.
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