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COVERING ASSEMBLY FOR ARCHITECTURAL OPENINGS

The present invention relates to a covering

assembly particularly for windows, doors and other
5 architéctural openings.

There are many known forms of covering assemblies
for windows, doors and the like including curtains, roller
blinds, venetian blinds; drapery and the like. Recently
there has been proposed a window covering assenmbly which

10 includes a first and second generally parallel spaced apart
vertically extending sheer fabrics having a plurality of '
spaced generally parallel transversely extending vanes
fixedly secured to the first and second sheer fabrics to
extend therebetween. _

15 The sheer fabrics are often constructed of a
translucent or transparent material and may be in the form
of wovén or knitted fabrics or non-woven fabrics or indeed
may simply be sheets of.plastics material. The vanes are
usually opaque or semi-opaque and by adjuéting the relative

20 positions of the sheer fabrics, the vanes can be caused to
tilt relative to the sheer fabrics rather in the manner of
the slats of a horizontal or vertical blind. Conventionally

L - the Vanes extend horizontally in such assemblies and the

__sheér'fabrics are suppdrted on a tilt roll which can also be
25*“_used as a wind up roll. Also known are vertical venetian

) bllnds in which the individual vanes extend vertically: such
assemblies have a head rail for opening and closing the
assembly and for tilting the vanes when the assembly is in
the closed position covering the opening.

30 It is a primary object of the present invention to
provide a novel Covering assembly that will have all of the
attributes and advantages Of a vertical blind while having
ali the attributes and advantages of drapery.

The foregoing is accomplished by providing a

35  vertically oriented fabric assembly'with front and rear
sheers and vertically disposed vanes extending therebetween.
A unique carrier system supports the front and rear sheers
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Jeéégiaﬁ'blinds, drapery and the |ike. Recently there has been proposed a
wi adowaoveri ng assenbly which includes a first and second generally
paral'l el spaced apart vertically extending sheer fabrics having a plurality
~of spaced generally parallel transversely extending vanes fixed secured to
the first and second sheer fabrics t o ext%end t herebet ween. The sheer
fabrics are often.co uGt e p erial and
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drapery. A further important feature of the present

upon themselves muc

invention is that the front and rear sheers should have
diagonal stability so that when the vanes are operated, by

10 one means or another, at the top, the diagonai stability
ensures that the vanes operate equally well at their
bottoms.

In order that the present invention may more
readily be understood, the following description is given,

15 merely by way of example, reference being made to the
accompanying drawings in which:-

Figure 1 is a schematic perspective view of one
embodiment of fabric light window covering used in a light
control assembly of the present invention;

20 Figures la and 1b show (as viewed under the
' microscope) two different forms of sheer fabric material
suitable for use with the assembly of Figure 1;

Figure 2 is a perspective view of a head rail and

one embodiment of carrier used for mounting the covering of
25 Figure 1:

Figure 3 is a schematic side elevation showing how
a sheer fabric is mounted on a hanger of a carrier of Figure
2;

Figure 4 is a plan view of a carrier of Figure 2;

30 Figure 5 is a schematic top plan view showing the
fabric covering open and where the hanger of the carrier is
attached to the sheer fabric; '

Figure 6 is a schematic top plan view showing the
fabric covering nearly closed;

35 Figure 7 is a schematic top plan view showing the
fabric covering over-closed;

Figure 8 is a schematic top plan view showing the
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ven:,'aﬁ blinds in which the individual vanes extend vertically; such
assefblj es have a head rail for opening and closing the assenbly and for
tilting the vanes when the assenbly is in the closed position covering the
openi ng. FR- A- 1309194 discloses a light control shade assenbly

conprising a shade nenber including first“and second generally parallel

spaced aparf_transl Ucent, shegt . peaaN AU AhrAhak 28k ate

Figure 9 is a schematic top plan view showing the
over-closed position of Figure 7 in enlarged detail;

Figure 10 is an elevational view, part broken away

5 of a modified carrier assembly;

Figure 11 is a sectional elevational view of the
modified assembly;

Figure 12 is an enlarged plan view of the modified
assembly; | .

10 Figure 13 is a schematic showing cords for moving
carriers and a tilt rod:;

Figure 14 is é somewhat schématic view of another
modified carrier aésembly;

Figure 15 is a view similar to Figure 14 of still

15 another modified carrier assembly:

Figure 16 is a view similar to Figure 14 of a
further modified carrier assembly:;

Figure 17 is an fragmentation plan view on the
line XVII-XVII the carrier assembly of Figure 16;

20 Figure 18 is a schematic perspective view of a
further embodiment of window covering according to the
invention;

Figure 19 is a top view of the covering of Figure
18 in the stretched state;

25 Figure 20 is a view similar to Figure 18 of a
still further embodiment;

Figure 21 is a perspective view of a still further
embodiment;

Figure 22 is an enlarged cross-sectional plan of

30 the assembly of Figure 21;

Figure 23 is a schematic perspective view of a
still further embodiment of window covering according to the
invention:;

Figure 24 is an enlarged cross-section showing the

35 assembly of Figure 23;

Figure 25 is a schematic perspective view of a
further embodiment of assembly according to the invention;
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2 '# two opposite parallel edges; a plurality of spaced |ongitudinal,
patallel " vertical vanes fixedly secured wth opposite |[|ongitudinal
edge portions to said first and second sheets to extend therebetween,
parallel to said at |east two opposite pagallel edges; carrier neans
connected to said shade menmber to suspend said shade nenber in a planar
condition, in which sgigurehaeeiseaheendsettlattibneocitnthkadsagnkly of
predeterm ned area and I n which condition the shade nmenber is adapted to be

nanipulatedf%%P%ﬁt%?’the angul ar orientation of the vanes between a cl osed
Figure 27 is a view similar to Figure 26 of a

slightly modified version; and

5 Figure 28 is a schematic perspective view of yet
another embodiment of blind assembly according to the
invention.

A fabric light control window covering (Figure 1)
comprises first (front) and second (rear) parallel

10 translucent or transparent fabric sides or faces 10,12 and a
plurality of opagque or semi-opaque vanes 14 extending
between the fabric sides with the vanes being angularly
controllable by relative movement of the fabric sides. The
fabric sides are preferably sheer fabrics and will be so

15 referenced hereafter. '

The window covering has a neat and uniform
construction and outer appearance in all degrees of light
control. The light control vanes are bonded to the sheer
fabric utilizing linear application of a suitable adhesive

20 along straight bond lines 16 and, thus, a high degree of
controllability of the adhesive application process and
bonding of the vane is obtained. The precisely uniform
construction improves the operation of the covering by
preventing warps or distortions from developing over its

25 life.

The covering operates with a high degree of
repeatability, that is, always returns to the same
appearance when closed. Thus, a feature of the present
invention is attachment of the vanes to the sheer fabric

30 sides such that the vanes tend to bias the window covering
toward the minimum light admitting position. A further
feature of the invention in this respect is a novel heat
setting of the three layers together in order to provide a
uniform and wrinkle-free shade at any temperature in

35 subsequent use. These features allow the window covering to

maintain its original shape and appearance even in the

Presence of temperature extremes encountered in a window

ot~
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position with a central portion of the said vanes extending substantially
pardllel*to the first and second sheets and an open position, with the
central portion of the vanes extending generally perpendicular to said
first and second sheets to obtain light gontrol in the shaded area.

The problemw th such a structure is that there is a tendency for

distortioneggi&ngﬁgﬁge assenbly during use. According to the present
i nvention, | east one of the first _and second sheetslgggs i mensi onal
stability | n subst aftGeaIdindkYrald R ISe ittt Hot Rk tIRARS | (EPPhetF t o

sai d oppos wtlezd%‘dig%%ﬁrﬁﬂg‘)d aﬁlﬁﬁdlng to Bataystesdite inverttiomnd/ or rear
sheets have di.a onal ta gﬁﬁgﬁthe va es are qﬂpaated % one neans

or anot her CORPTIFES 1trhse (ﬁ J<’;1‘:.b|§1'f“°t s FECTh AT {AhRiC
‘oper at & eqshlcet vﬁsipcmted heira Al diws.the fmst cshokst £ heaid tdhepmeskity

| nvent i on %%yf@TE%fvgfylébéﬁhe fabric vanes adhesively bonded

transversely between the sheet fabrics. Each vane has a
edge portion bonded to the first sheet and an opposite edge
portion bonded to the second sheet in a manner tending to

10 bias the first and second sheets together. The window
covering according to the present invention is adjustable
between a closed position, minimum or no light entry,
preferably no see through, and an open position, maximum
light entry. The closed position is characterized by a

i5 central portion of the fabric strips being substantially
parallel to the first and second sheer fabric sheets with
the strips themselves being substantially planar; in this
position, the front and rear sheets with vanes sandwiched
therebetween are collapsed together. The open position is

20 characterized: by the central portion of the fabric strips
being substantially perpendicular to the first and second
fabric sheets and to the bonded edge portions of the strips
themselves; in this position the front and rear sheets are
spaced apart the maximum distance. Also, characteristic of

25 this position is that portions of the strips between the
bonded edge portions and central portions form smoothly
curving surfaces which are free of creases of sharp folds.
In an alternative embodiment, the central portions of the
fabric strips are substantially flat and longitudinally

30 extending hinge or flex points are provided parallel to the
bonded edge portions. The covering is adjustable between
the two positions by relatively shifting the front and rear
sheets 10,12. This action moves them closer and closer
together until they are collapsed together. In intermediate

35 positions the light control is achieved.

When the window covering material is in a fully

open, light admitting position, each vane has a central
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Gnderstobd the follow ng description is given, nmerely by way of exanple
reterence belng made to the acconpanying drawi ngs in which :-
2a

6

portion which is substantially perpendicular to the first
and second sheer fabrics. Edge portions of the vanes, which
are bonded to the sheer fabrics, are connected to the
central portion by transition portions having a smoothly

5 curving shape. The adhesive bonding of the vanes allows
formation without creases or sharp folds. The smoothly
curved nature of these transition portions, in the fully
open position, allows the vane to retain its resiliency and
thus tends to bias the sheer fabrics into a closed or draﬁn

10 together position. ' This ensures that the window covering
does not lose its shape over time from repeated opening and
cloéingf Furthermore, creases along the vanes can develop
into failure points due to repeated bending inherent in the
opening and closing of the window covering.

15 Moire effect. must be avoided in the window
covering. Although sheer woven fabrics having small
interstices between the fibers provide a pleasant and
desirable appearance for the first (frbnt) and second (rear)
sheer fabrics, when the same or very similar material of

20 this type is used for the first and second sheer fabrics, a
moire pattern is created by the fabrics when viewed in
overlaying relationship due to light interference effects.
This moire effect is eliminated in the present invention by
providing for the first and second sheers woven and

25 preferably knit fabrics of materials having differently
sized, shape and/or oriented interstices. According to the
present invention, the moire effect is also avoided by using
a nonwoven sheer material as one or both of the first and
second fabrics or by using a transparent plastic material as

30 one or both of the first and second fabrics.

To avoid the undesirable moire effect when the
first and second sheets of woven or knit material are viewed
in overlying reiétion in the window covering of the present
invention, the first and second sheers must have different

35 appearances when the sheer panels are viewed along an axis
perpendicular to the planes of the first and second sheer
fabrics. The required difference in appearance between the
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Figugg 1"is a schematic perspective view of one enbodi ment of fabric |ight
w adow covering used in a light control assenbly of the present invention;
Figure la and | b show (as viewed under the mcroscope) two different forns
of sheer fabric material suitable for usg with assenbly of Figure 1;
Figure 2 is a perspective view of a head’'rail and one enbodi nent of

carrier “SeerQrSHEU“t' %%%‘E@éﬂHd“Lﬂ%eéqdﬁﬂ*%e achieved in several
different ways.
The first or front sheer 10 can be a woven or knit

fabric having interstices of one shape and size and the

5 second or rear sheer 12 can be a woven or knit material
having interstices of a second shape and/or size and/or
orientation. For example, the threads of the first sheer
may run at an angle in range 30 to 60° relative to the
vertical but in a preferred form run at an angle of 45°

10 relative to vertical. The threads of the first sheer, for
example, may run diagonally, forming diamonds, whereas the
threads of the second sheer may run orthogonally forming
squares. With this relationship between first and second
sheers, the appearance of a moire pattern can be avoided.

15 Also, as described in more detail below, it is desirable
that both sheer fabrics should have dimensional stability on
the bias or diagonal. -

It is also possible to avoid the moire effect and
provide the required difference in appearance by using a

20 nonwoven sheer material, such as a plastic film material,
for one of the sheers and a woven or knit material for the
other of the sheers of the covering. Alternatively,
nonwoven sheer materials, such as those formed from the same
or different plastic fibres, can be used for both the first

25 and second sheers. A translucent or transparent plastic
film material can also be used as the first and/or second
fabric. The use of a transparent material for at least one
of the first and second fabrics also avoids the moire
effect.

30 ' To achieve a suitable structure of the vanes, the
vane material must have a certain degree of softness. As a
general princip}e, the wider the vanes 14, the stiffer the
vane material can be. However, since a broad range of vane
widths may be employed in window coverings in accordance

35 with the present invention, it is difficult to precisely
define an acceptable softness or stiffness range for the

vane material.
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1, - ‘Figure 3 is a schematic side elevation show ng how a sheer fabric

I s fmounted on a hanger of a carrier of Figure 2; Figure 4 is a plan
view of a carrier of Figure 2; Figure 5 is a schematic top plan view
showi ng the fabric covering open and whese the hanger of the carrier is
attached to sheer fabric; Figure 6 is a schematic top plan view

showing the fabric A simple and effective physical test has been
devised to determine whether a particular fabric is suitable
for vanes having a specific vane width. The fabric being
tested is allowed to hang over the edge of a table such that'

5 the distance from the edge of the fabric to the table top

equals the desired vane width. If this width of fabric
hangs substantially vertically, then it has sufficient
softness for a vane of that vane width. For example, if a’
fabric is being tested for use as a 50mm wide vane, the edge

10 of the fabric is extended 50mm beyond the edge of the table.
if the extended 50mm of the fabric hangs substantially
vertically from the table edge, it is suitable for use as a
50mm wide vane material. If the extended 50mm of the fabric
does not hang substantially vertically, the fabric is too

15 stiff to produce 50mm wide vanes having the gently curved
appearance.

Stiffer fabrics, i.e., those which do not hang
substantially vertically over a table edge at the length of
the desired vane width, can also be used as the vane

20 material. However, if a stiffer fabric is used for the
vanes, longitudinally extending hinge or flex poiﬁts must be
provided élong the edges of the vanes. The use of a stiffer
fabric provided with hinge points produces a covering having
a somewhat different appearance. In these circumstances,

25 vanes have a straighter appearance and have a sharp bend at
the hinge points, rather than a gently curving portion. The
hinge points may be provided by score-compressing a stiff
vane material, parallel to the longitudinal edges of the
vane material. The score-compresséd lines formed in the

30 stiff vane material are spaced aparf from the longitudinal
edge of the vane material a distance sufficient to allow
adhesive lines to be applied to the vane material between
the longitudinil edge of the vane material and the score-
compressed line. '

35 A structure of the above type can also be produced
using a soft vane material as previously described. In this
embodiment, a stiffening agent is printed on the vane
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covering'nearly cl osed; Figure 7 is a schematic top plan show ng the

fabric covering over-closed Figure 8 is a top plan view show ng the

3-
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30

35

9

material in the central portion thereof to provide flatter
vanes. The longitudinal edges of the vane material are left
free of stiffening agent and the required hinge points are
formed at the longitudinally extending edges of the printed
on stiffening agent. The adhesive lines are applied to the
longitudinal edges of the vane material, which longitudinal
edges have been left free of stiffening agent.

According to another embodiment of the present
invention, the vanes are formed of a black-out laminate
material to maximize the room darkening effect of the window
covering when the vanes are oriented in the closed position.
A suitable black-out laminate material is a three play
laminate comprising a polyester film such as MYLAR
sandwiched between two layers of a spun bonded or spun laced
polyester nonwoven material. Such a three play laminate
has, by virtue of its constrﬁction, a greater stiffness than
most single ply materials. Accordingly, score-compressed
hinge points could be provided in the black-out laminate
vane material if necessary.

Alternatively, to produce a covering of the
present ipvention having a maximized room darkening effect,
only a stiffened central portion of the vanes is formed from
a black-out laminate material. The longitudinal edges of
the vanes are left free of the black-out laminate to provide
the required hinge points and flexibility along the edges of
the vanes. When the black-out laminate is provided only on
the central portion of the vanes, it is desirable to space
the vanes closer together than described above in order to
ensure that the black-out laminated central portions overlap
when the covering is closed, for maximum room darkening
effect. For example, for a 63.5mm wide vane with a 38mm
wide black-out laminated central portion, the overlap of the
vanes is preferable about 13mm.

Another possible vane material is Vlnyl or a
laminate of a nonwoven material and a vinyl material.
Generally, vinyl materials and laminates of nonwoven
material and a vinyl material provide an increased room
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fabric covering coll apsed or drawn back state; Figure 9 is a
schremati*c top plan view showi ng the over-closed position of Figure 7 in
enl arged detail; Figure 10 is an elevational view, part broken
away of a nodified carrier assenbly; . Figure 11 is a sectiona
el evational view of the nodified assenbl}? Figure 12 is an

o2 969, PR NP oL S SR oncy g, pebhibindiebicl
Figure 14 hdnagesqueuniizt msohanett i cequived! apbtbewrse, score-compressed
hinge points could be provided if necessary. '
As discussed with respect to the first and second
5 sheers of the covering, when two woven fabrics ére viewed in
an overlaying relationship, an interference pattern or moire
effect can result. When a nonwoven fabric is used for the
vane material, the problem of a moire effect in the covering
when it is closed is avoided. In some instances, however,

10 it may be desirable to use a woven or knit maéerial for the
vane material. A basic woven material will give a moire
effect because this type of material has a very ordered
orthogonal surface structure. To avoid a moire effect when
the covering, having a woven or knit vane material, is in

15 the closed position, a crepe woven materials can be used as
the vane material because crepe woven materials have a much
more randomly oriented surface structure. Alternatively,
the surface of the woven or knit material can be altered to
randomize the surface fibers, for example, by sanding,

20 napping or calenderizing.

. .Coverings having first and second sheer fabrics
and vanes of various coloufs, and combinations of colours
are contemplated within the scope of the present invention.
For example, to provide a more transparent covering in the

25 open position, dark sheer material can be used for the first
and second sheers because dark colours reflect less light
than lighter colours. Similarly, white or light coloured
sheer materials provide a more translucent effect when the
covering is open.

30 The vanes may be the same colour or a different
colour than the first and second sheer fabrics. A problem
of glue line show-through has been experienced, however,
when the vane material is a dark colour and the first and
second sheer fabrics are of a considerably lighter colour or

35 white. To overcome the problem of a dark glue line showing
through a light coloured sheer material when the vane is
adhesively bonded to the first and second sheer fabric of
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nodi ¥ied carrier assenbly; Figure 15 is a viewsinmlar to Figure
14, of still another nodified carrier assenbly; Figure 16 is a
view simlar to Figure 14 of a further nodified carrier assenbly;

Figure 17 is an fragnentation plan view g@q the line XVII-XVII the carrier-

assenbly of Figure 16; Figure 18 is a schematic perspective view
of a furthahewmdirngy, of sharbvasowsti oy erteedeRy hbotkeoi BVedt 10DR
Figure 19 is a t.0 VIeMIOf h LOVE of Fi upe 18 in . the str c?eg

st at e; by welghty 15 Afqed V|em13|%??a%vgo ?Fﬁﬁ?e15818fagp i Tt

further enttdedi ventg material. R geaxtidulardypsnipablevwhitenevfia still
further emQdi MBR fAYkide. The addition of this whitening pigment to
5 the adhesive eliminates the problem of dark coloured glue
lines being visible in a covering wherein a dark coloured
vane is adhesively bonded to a lighter coloured sheer
fabric. Also, the addition of titanium dioxide to the glue
can be a way to dull the glue lines.

10 With respect to the vanes, it has been
unexpectedly found that by increasing the machine-direction
or lengthwise tension on the material prior to and during
application of a binder composition, the machine-direction
stiffness of the treated fabric is advantageously and

15 significantly increased with a slight decreased in cross-
direction stiffness of the treated fabric. The strips used
for the vanes are cut from the treated fabric. A high ratio
of machine-~direction stiffness to cross-direction stiffness
is desirable in the treated fabric, particularly when the

20 treated fabric is to be fabricated into vanes. Depending
upon the type and number of yarhs in the woven textile
material, the ratio of machine-direction stiffness to cross-
direction stiffness for treated fabric according to this
invention can range from between about 3:1 to 50:1, or more.

25 Increasing the machine-direction tension on the
woven material while allowing neck down or letting the
fabric go slack in the cross-direction causes the warp varn
filaments to draw in tightly and then the applied binder
composition bonds these warp yarn filaments together such

30 that the bonded filaments act as one much stiffer yarn. The
lack of tension in the cross-direction allows the fill
direction filaments to remain fluffy and, therefore, to not
bond as easily to one another when the binder composition is
applied. '

35 In this process of treating the woven textile

: material to produce the treated fabric for the vanes, the
H fabric is treated with a low percentage (up to about 5%) by
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FigufE‘ZZ I's an enl arged cross-sectional plan of the assenbly of Figure 21
4 4 . Figure 23 is a schematic perspective view of yet another
enbodi ment of blind assenbly according to the invention. A fabric
| ight control w ndow covering (Figure 1) 12
weight solids add on of a binder composition. The preferred
pbinder composition is applied to the woven textile material
in an amount of about 2% by weight solids add on.

The binder composition with which the woven

5 textile material is treated can be any suitable composition
capable of filling the interstices in the woven textile
material to bind the individual fibers. Examples of
suitable types of binder compositions include elastomers
which are capable of binding the individual fibers of the

10 woven textile material and which are resistant to
ultraviolet (UV) radiation and to breakdown or degradation
due to other environmental factors. Especially preferred
compositions are elastomeric acrylics and elastomeric
urethane-type compositions.

15 The maximum spacing of the front and rear sheers
is dependent on the vane width. According to the invention
vane widths of 50 to 150mm before assembly are used but 63.5
to 100mm widths are preferred. In the best mode for
carrying out the invention the maximum spacing between the

20 front and rear fabrics is 67mm using vanes 89mm wide with
76mm spacing between successive vanes to achleve an
approprlate vane overlap.

It is also desirable for both sheer fabrics 10 and
12 to have dimensional stability generally in the bias or

25 diagonal lines as indicated by the arrows A and B in Figure
1. The reason for this is as follows.

In a window covering of this nature, the covering
is opened and closed by moving the front and rear sheer
fabrics 10 and 12 horizontally relative to each other,

30 conveniently by forces which are applied to the top edges of
the respective sheers by actuators, or the like yet to be
described. When the covering is being closed, the sheers
are moved in tHe horizontal directions indicated by arrows C
and D. During this operation, to provide effective closure

35 of the vane over the entire height of the covering the front
sheer 10 should be dimensionally stable diagonally, i.e., in
the direction of arrows A, and the back sheer 12 should also

i
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corrgrises first (front) and second (rear) parallel translucent or
transparent fabric sides or faces 10,12 .and a plurality of opaque or

sem - opaque vanes 14 extendi ng between the fabric sides with the vanes

bei ng angul arly controllable by relative novement of the fabric sides. The
fabric sides are preferably sheer fabri and will be so referenced

her eaft er ri t OgM
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from eveloplng over iIts
in the direction of arrows B and the back sheer 12 should be
dimensionally stable in the direction of arrows A.
The diagonal stability referenced above can be
obtained from knitted fabrics and such fabrics are

10 preferable for use in the present invention. .knitted
fabrics c¢an be formed in numerous configurations including
'those where the knitted yarns run diagonally of the fabric
and thus promote the desired stability. Commercially
available knitted patterns are illustrated in Figures la and

15 1b and either would be suitable for use in the present
‘invention. By utilizing the knitted patters of Figure la
for the front or the back sheer and the knitted pattern of
Figure 1b for the other sheer, the undesirable moire effect
can be avoided.

20 This can be best achieved by having the front
sheer 10, i.e., that facing the interior of the room, formed
of a knit material such as that illustrated in Figure 1b.
This is a tulle-type fabric made on a warp knitter which is
characterized by diamond-shaped interstices 27. The diamond

25 shapes effectively counter diagonal forces as well as help
to cancel out moire patterns in conjunction with the more
orthogonal structure of the rear sheer.

The rear sheer 12, which generally faces the
window or outdoors, is best formed of a knit material such

30 as that illustrated in Figure la. This type of fabric is
also made on a warp knitter. It will be seen that such a
fabrlc, as v1ewed under the microscope, has a plurality of
generally parallel bundles of yarn. These bundles are

_ joined by a plurality of generally transverse extending very

35 fine yarns 15,17,19,21. These yarns extend diagonally

upward and to the right at slightly different angles to the
horizontal on one side of each bundle 1 and extend

hpsys «
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life.* The covering operates with a high degree of repeatability,
that is, always returns to the sane appearance when cl osed. Thus, a feature
of the present invention is attachnent of the vanes to the sheer fabric
sides such that the vanes tend to bias thggw ndow covering toward the
mnimum light admtting position. A further feature of the invention in

this resgecaouﬁw?ramyehglaeﬁb a:eietkl R Of atdfa&d i hteeHaye it Dgedierangl es der
to provide a upjformand win e at any tenperature in
subsequent Ege ‘fh8ghef7e§1’ﬁrees fthl %[ Shdow covering to maintain its
ori gi nal shape and appber aboyeedesdm baie fatesienc mictwrgp grenducesxt r enes

encountereddkgggngﬁnggwensional stability to the fabric in the
5 direction of the arrows A and B in Figure 1 and yet provides
considerable .lateral softness and longitudinal strength.
The fabric light control window or door covering
is to be supported from carriage assemblies 20 (Figure 2)
that have freely rotatably mounted wheels 22 that ride on
10 tracks 24 defined by a conventional drapery track generally
‘designated as 26. The main body 28 of the carriage is a
plastic molded body in which is held a bearing for a gear
30, easily pushed into the body, and is in meshing _
engagement with a worm 32 journalled in body 28 and operated
15 Dby a splined tilt rod 34 which extends through the worms of
all the carriers. Rotation of rod 34 via a wand, cord 35
(Figure 13), or the like drives worm 32 causing worm gear 30
to rotate. Optionally, a stop may be included to confine
worm gear 30 to less than 360° rotation. All of the above
20 is conventional and may be seen, e.g., in US-A-4648436,
which dlsclosure is here incorporated by reference.
Spacers, not shown, are mounted to assemblies 20 in a
conventional manner via a slot in body 28 and to a cord 29,
spindle or the like in a conventional manner to effect the
25 conventional drawing action to spread out the carriage
assemblies 20 along the track or to gather them at one end.
Alternatively, a conventional scissors arrangement can be
used to replace the spacers. Furthermore, the spacer or
scissors arrangement may be omitted so that the front and
30 rear fabric define the distance between carriers when the
light control covering is in its expanded condition.

A threaded shaft 40 is fixed to worm gear 30 and
extends below or depends from the main body 28 via bearing
Projection 31 and has an L shaped actuator control element

35 42 fixed thereon by a nut 43 holding the horizontal leg of
element 42 fixed to shaft 40. Shaft 40 extends further
downwardly passing freely through an actuator arm 44 and has
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5 - environment. Accordingly, a fabric light control shade (door
or siwi ndew covering) according to the present invention conprises a first
sheer fabric sheet, a second sheer fabric sheet disposed parallel to the
first sheet, and a plurality of relatively opaque fabric vanes adhesively
bonded transversely between the sheet fabrics. Each vane has a edge portion
bonded to thepairsbfshees asdthreagedsiontoedge lower end to lock and

establish a stop and provide height adjustment.
Arm 44 extends for a distance at least equal to
the maximum opening of the covering, e.g., 67mm and at
5 either end is connected with a hanger or an attachment
member 50 consisting of a paddle like .lower end having a
hole 52 adjacent its lower free end and an upper end that is
freely pivotally mounted in the end of arm 44 by any
conventional mounting means. A spring 58 is fixed at one
10 end to the arm 44, such as by passing through hole 54 in arm
44 and being bent or crimped. The other end of spring 58 is
fixed to the depending leg of actuator element 42 in a like
manner. When splined tilt rod 34 is actuated and drives
wornm 32, worm gear 30 via element 42 and spring 58 will
15 cause arm 44 to rotate around shaft 40.
Hanger 50 may consist of a body 70 in the form of
a T with a pair of deflectable spaced headed or barbed
connectors 72 extending upwardly from the top of the cross
bar of the T for insertion into the hole at the end of arm
20 44 as shown in Figure 3. A hole at the lower end of the
depending leg of the T cooperates with a pin 73 having a
pair of éﬁaced deflectable barbed heads. As shown in Figure
5, the light control covering is mounted on the arm 44 by
attaching one hanger 50 to the front'sheer, on its inside
25 face precisely at the glue joint formed between a vane and
the front sheer. The other hanger 50, at the other end of
arm 44 is attached to the inside face of the rear sheer at a
point displaced from the glue joint for the same vane in the
direction toward the front sheer attachment for that vane.
30 The top inside edge of the front and rear sheers can be
provided with a reinforcing strip 74 so pin 72 can clamp the
top edge of the sheers to hangers as shown in Figure 3.
The light control covering is mounted over a
window with its vanes extending vertically. Actuator arms
35 44 of the respective carriers 20 are preferably attached to
the covering for every other vane as shown in Figure 5,
Which shows the covering fully extended over a window or
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port@gn'bonded to the second sheet in a manner tending to bias the first
and second sheets together. The w ndow covering according to the present
isnvention is adjustable between a closed position, m ninmumor no |ight
entry, preferably no see through, and anlgpen position, maximumlight
entry. The closed position is characterized by a central portion of the

fabric strips being subst i all a el L LSk dysggend sheer
fabric_skmxﬂ??%ﬁt?é%qéggtgﬁ%sf%h%%geéééé %%%%Eigﬁbg?éﬁéwgﬁligglanar; in
this positigmpssade) fronttenoatbeelyhtbesCarrheyaney BanBRPYREES Rdr ebet ween

are col | apse\ﬂeﬁfq%fﬁed .oB NEoRPER VPAREL T 0ol fo¢8atRet 8bvéeiingy tbheheent r al
portion of The *f a ric strips beinﬁ substantially Eerpgnchular.to the first
and second dkined RORLELOD NS {SNPFR BBnHLAVER R pbRei HASCoFCBhdSstri ps

thenselges;rdﬂhﬁéﬁﬁ;&E@%iﬁ?ne&bﬂ Hoont 32pdwoear gehees s, ashaspaged amdart t he
naXIHUWImfﬁéggﬁang/gggk g &ggggrhit%ﬁigg in turn, through spring 58,
carries arm 44 around shaft 40 bringing the covering to its
. closed position. At this time, since there is little
resistance to rotation of arm 44, spring 58 is not

10 substantially extended or loaded. This condition continues
as the covering approaches the closed condition shown in
Figure 6 and proceeds through the closed condition to an
over—-closed position shown in Figuré 9. The net effect will
be slight overtravel of the closed position with the panels

15 (a vane sandwiched between-front and rear sheers) now
slightly tilted out of the plane of the normally closed
plane. Then the resistance to further rotation of the arms
44 caused by the fabric layers having closed on one another
becomes greater than the force of the springs 58. Thus,

20 continued rotation of actuators 42 extends and tensions the
springs until the actuators 42 engage arm 44 as shown in
Figure 7. ‘

When the extension of the covering in the over-
closed position (full extension of carriers 20) is relieved,

25 as the covering is drawn to the retracted position
(gathering of carriers 20 at one end) and retracted from
covering the window successively, the pressure on arms 44
exerted by the extended fabric is released and the springs
58 will draw the arms 44 around to the substantially

30 parallel positions shown in Figure 8 and cause successive
panels to collapse and fold upon themselves in substantially
parallel folds.

Wheré the fabric itself or spacers define the
distance between adjacent carriers when the light control

35 window covering is in its expanded condition, the carriers
are not all moved at the same time to the retracted position
of the light control window covering. A first carrier is
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thisgposition Is that portions of the strips between the bonded edge
portions and central portions formsnoothly curving surfaces which are free
of creases or sharp folds. In an alternative enbodi nent, the centra
portions of the fabric strips are substag ially flat and |l ongitudinally
extendi ng hinge or flex points are provided parallel to the bonded edge

portions. The LOMRIWAhL Sandhdiedhe stﬁ&ncapfléwbgolﬁéahgnafbx cord,

relatively shifting the front and rear sheets , his_action noves them
cl oser andspigsde [Yyetrrrliker| Whe) bhe Edrshpand e8gepfefarfaers
i nt er medi at@uRSitHONSi ke taBhie£ONEVES tﬁeagacenadcarrler towa¥ien thiae

w ndow coverng IRLerial, 5, 10,8 L4 L 08Ehonk’ SRL 20T 1 LLAIBOBH! I ORpeeach

s panels of the already abutting carriers will be folded upon
themselves whereby the remaining panels will still be in the
slightly overclosed position. Consequently, the panels are
successively collapsed and fold upon themselves.

Where a scissor arrangement is used, all carriers

10 are moved to the retracted or stacked position at the same
time. Again, the movement is initiated by a cord, spindle
or the like which acts on a first carrier whereby the
scissor arrangement will cause the other carriers to move
upon movement of the first carrier. Consequently, all of

15 the panels will gradually collapse and fold upon themselves
at the same time.

The springs 58 store rotational energy in the
actuator arms 44 when the sheers have been closed upon
themselves and release the stored energy when the covering

20 is retracted across the window opening causing the panels to
fold neatly on themselves with the actuator arms 44 all
parallel and perpendicular to the track rail 26.

In a preferred embodiment, the actuator arms are
74.6mm long and the hangers for holding the top edges of the

25 front and rear sheers are 76.2mm wide outside-to-outside or
approximately equal to the vane spacing of 76.2mm for 88.9mm
vanes. Because of the S shape or curving of the vanes and
because the hangers are not parallel to the vanes, the
maximum spacing of the front and rear sheers is, by way of

30 example, 66.7mm. Most of the components noted in the above
description are injection molded plastic parts. The front
fabric may be polyester of about 23.7gm/m? (from about 4.7-
47.5gm/m?*) and Es a tulle knit with a diamond pattern.

The rear fabric may also be polyester of the same

35 weight and is a warp knit with diagonal threads and has an

; orthogonal pattern. The principal characteristic of the

E rear fabric is the necessity for stability on the bias or

Th|s Sheet Has Been Rep Iace




6 Eborfion which is substantially perpendicular to the first and second
sheer fabrics. Edge portions of the vanes, which are bonded to the sheer
f~abrics, are connected to the central portion by transition portions having
a snoothly curving shape. The adhesi ve bgndi ng of the vanes all ows
formati on without creases or sharp f ol ds*® The snoot hly curved nature of

these trangiibonanort hgtsyaild Isd W owP bl of!d Wesdle 3gne to

47.5gm/m* (about 24-95gm/m?) weight. The vanes are
preferably opaque but may be translucent for privacy. A
stiffener tape is attached to the inside top edges of the

s front and rear fabrics to enable reinforcement to'be able to
hang the fabrics on the hangers depending from the actuator
arms. Grommets could be used for this purpose, if desired.
Weights (about 15gm weight) are attached to the bottom edge
portions on the inside of every other vane at its front and

10 rear portions directly below the attachment p;ints to the
hangers, one 15gm weight per specified location.

The tilt rod can be operated by a wand or by one
or two pull cords 35 as already known in the art, see Figure
13. Also, the carriers or carriages may be associated with

15 spacers which can be metal strips that fit through slots in
the carriers and have stops at each end so the lead carrier
can be traversed on the track by a cord arrangement and
successively draw out the rest of carriers in appropriate
spacing. When retracting the carriers, the lead carrier is

20 drawn back and the strips slip through their slots to allow
the carriers to stack at one end. Alternatively a scissors
spacer can be used. Both are known and are coupled to the
carriers in a known way. When moving the carriers from the
retracted or stacked condition of the vanes, the opposite

25 situation arises and the assembly will move firstly from the
position of Figure 8 to that of Figure 7 and then to that of
Figure 6. Thereafter, if one chooées, one can continue to
operate the vanes so that they finish up more or less in the
position of Figure 5. '

30 The carriers can be provided with a coupling
arrangement between the drive shaft and the actuator to
effect over-closing and a tilt toward collapse with a slight
force favouring collapse upon relief, or an arrangement as
shown in Figures 10-12 whereby a return force is imposed on

235 the actuator arm 44/, such as, by a weight or cam member 80
riding on top of the worm gear 30’ and cooperating or
Coupling therewith via interfitting inclined camming
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tfu&%ﬁeﬁds to bias the sheer fabrics into a closed or drawn together
position. This ensures that the w ndow covering does not |ose its shape
over time fromrepeated opening and closing. Furthernore, creases along the
vanes can develop into failure points due to repeated bending inherent in

t he opening and cl osing of the w ndow coveti ng. Moire effect nust
be avoided in %he w ndow coveri,ng. Al thou h sh r wgyen fab |cs haV|

smal | interSt¥ %geﬁe?ﬁeenIphéhPFbQFgaﬁﬁﬁm
appear ance f9edthe f@enste( liwet paand tec&hds@raarkhﬁhgmeﬁxdwscs mhen t he

heer fabri FusodtnBhre ke BedShe @00 tRURGR KB R ientf 0 haie P00

sheer fabri crea rlcs en vi ewe
over | ayi ng carniesnahtpatior acmlMgHtank@NSeBénceT@Bfmamm gﬁansﬁﬁfrxs

effect s e géfgt fgtseawg REBR@NshhP¢eRbi ORARY 1B QWediiRed On e fi st
and secdnd sheers woven an ) )
carrier body 28’ by a snap ring 86 or the like. When the
actuator encounters little resistance in moving from the
open position shown in Figure 5 to the closed position shown
in Figure 6, the worm gear drives the actuator through the
10 coupling formed by the interfitting inclined surfaces 90 on
the gear 30’ and weight 80. Resistance resulting from over-
closing, however, will cause the worm gear to drive the
weight up the incline out of coupling engagement with gear
30/ and store energy in the weight for driving the actuator
15 when the resistance is relieved by the weight dropping back
into register with the inclined surface on the worm gear.
_ With an arrangement of the type shown in Figures
10 to 12, retraction of the light control window covering
can be stopped (i.e., in an intermediate position) when some
20 but not all of the panels are collapsed and folded over upon
thenselves. The non-collapsed panels, which are still in
the slightly over-closed condition, can then be used to
regulate the light through the panels as previously
described whereby the already collapsed panels remain in the
25 collapsed position. A feature of the arrangement of Figures
10 and 12 is that the actuator 44’ will be lifted during
overtilting. ,
In a further modified carrier assembly as shown in
Figure 14, where again like references are used to denote
30 like parts, the actuator 44” is carrled by a shaft 407/
depending from a rotary cam 92 in the carrier body 2877
which in this case has a closed top 94. The worm gear 30'’
is mounted above the cam for rotation about a shaft 96 and
the worm gear and cam have interfitting inclined camming
35 Surfaces 90‘’. A coil spring 98 may be provided to exert
: downward pressure on the worm gear.
In this arrangement, when the covering is being
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pr@ erably knit fabrics of materials having differently sized, shape and/or
orfentad interstices. According to the present invention, the noire effect
l-s; al so avoi ded by using a nonwoven sheer naterial as one or both of the
fiist and second fabrics or by using a trqysparent pl astic material as one
r both of the first and second fabrics. To avoi d the undesirable

nnlre effecté&? 2 éHS %hrst §gd1§§§g%?r§ggggzdg; Qv en oreﬂytségﬁewlal are

vi éwed in oV ying re ndow-covering O He pr e
i nyention, adkudtest thd samoaddshesngtelsarieawe taitiefde tontthep peamargsss when
the sheer Rl en¥i eued %Eeegnansaﬂgcggr RRNUI Cuh@fed Qllesihanes of
thé first an %ond sheer Fa rics he required difference in appearance

betmeen thére51stance is encountered, as previously, the worm gear will
5 be lifted against the pressure of spring 98, for energy
storage. When the resistance is reduced, the spring pushes
the worm down back into engagement with the cam, thereby
rotating the cam and actuator. Alternatively, the worm gear
itself may comprise a weight for energy storage and the
10 spring can be omitted. - _ ]
Contrary to the arrangement of Figures 10 to 12,
the arrangement of Figure 14 does not 1lift the actuator
-D during overtilting. The interfitting inclined cam surface
can be so shaped that the holders are naturally returned to
15 a fixed home centre position. This arrangement is
particularly helpful when one is using a single control or
so called "mono-command" arrangement which provides both
movement of the carriers and tilting of the vanes. The
reason for this is that with this "mono-command" system,
20 when one operates the control with a view to moving the
- carriers in the opposite direction from previously, the
first thiﬁg that happens when the panels are in the
collapsed position (light control window covering being
retracted) is that the vanes are starting to tilt in the
25 direction in which the window covering would give maximum
light passage when it is in its fully expanded condition.
However, because the vanes are still in their collapsed
position and cannot fully tilt towards said maximum light
passage condition, the actuators will be loaded in a
30  direction opposite to the direction in which the actuators
are loaded when the window covering is in its overclosed
position. Once the actuators are all loaded, the end
carrier begins %o move, thereby allowing subsequent vanes to
tilt to their maximum light passage condition whereby the
actuators will be unloaded. Hence, when the window covering
is moved to its expanded condition the vanes reach the
maximum light passage condition. Once the window covering
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first sheer and the second sheer can be achieved in several different
» The first or front sheer 10 can be a woven or knit fabric
haV|ng interstices of one shape and size and the second or rear sheer 12
can be a woven or knit material having i &erstlces of a second shape and/or
siize and/or orientation. For exanple, th& threads of the first sheer may

run at an andl e Jn,rangg 3040 POULEILAaLE! BLLYPei8nt Pe window covering

can be closed by operating the mono-command arrangement in

an opposite direction. The vanes will close and will all
substantially lie in one plane as previously described.

5 Upon further operation of the mono-command system the vanes
will overclose and the actuator will be loaded as described
earlier. Upon again further operation of the mono-command

system the end carrier starts to move towards the collapsed
condition of the window covering and the panels will fold in

10 a zigzag way whereby the actuators will become unloaded.
The actuators must therefore be capable of loading in either
direction so as to enable this operation to take place in
' either one direction or the other. In a still further
modified carrier assembly as shown in Figure 15, the
15 actuator 447/’ is carried on a shaft 40’‘’ rotatably mounted
in carrier body 28’’’ and having a cam 92’’’ at the top of
the shaft. The worm gear 30‘’‘ is rotatably mounted about
the shaft and interfitting V-shaped camming surfaces 90’’’
are again provided on the worm gear and cam. The worm gear
20 sits on a coil spring 98’’’ at the base of body 28¢//. 1In
this arrangement, when the resistance to rotation of the
actuator becomes excessive, the worm gear is cammed
downwardly against the bias of the spring 987’/ by cam 9277/
and when the resistance is decreased the worm gear is sprung
y 25 back up to re-engage the surfaces 90’’’ and rotate the
actuator 44777,

The system for operating the opening and closing
of the window covering and the system for tilting the
hangers may be separated (individual operation) or may be

30 combined in a mono-command system (combined operation),
which systems are well known in the art. In the latter
case, it will bg possible to move the carriers and tilt the
hangers by operation of one simple wand, cord or the like.
Furthermore, the above operation may be actuated by motor

.35  drive means which are operable by means of, for example, a

remote control unit.
Experience has shown that there can be a problem
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vefiical'but in a preferred formrun at an angle of 45[err] relative to
vesticab. The threads of the first sheer, for exanple, may run diagonally,
f-orm ng di anonds, whereas the threads of the second sheer may run
orthogonally form ng squares. Wth this relationship between first and
second sheers, the appearance of a noire ttern can be avoided. Al so, as
descri bed i r e SIMA I t

shoul d have meﬁl%lgoégpto tthe ehﬁ% blg’ls% (;%tl B:% QPH{E&P%GJVJ&Q{@}

al so p053|b¢@nd6 aoomdvehﬁowarde theecenixe pﬁdﬂhﬁaﬂﬂnﬁQWHﬂﬂwanimﬂﬁference
| n appear ange, b1 ySLAG BnBOBABKEN t8ABCEITBCHAL LGN A RS T I m

naterlal for one o ers and a woven or knit terial for the other

of !the sheerRgbedt abighbbayi AgWwarplyr fit thel Yertdsndy draghdar ke &atdian.
sugh as th%@eéﬁaﬂﬁg poenkhenvene ioh , dichier ety Peadvdrddn @5, can be used
Forp bot the fl glng a facility on the carriers at the ends of the
l w1ndow covering for lifting only the end actuator arms. In
fact the problem comes even more acute when the window

covering is moved to the position in which the vanes are

10 open, i.e. substantially perpendicular to the sheer fabrics.
The invention therefore further provides a facility by
further lifting of the actuator arm as the window covering

’ is turned to the open position. One or two carriers

according to the construction of Figures 10 to 12 may be

15 used at an end location to prodﬁée this lifting effect.

Another structure of carriage suitable for

carrying this out is illustrated in Figure 16 in which like
parts have been indicated by like reference numerals to
those of Figure 10, but with the addition of the reference

20 letter A. In this structure the worm gear 30A is again
urged downwardly by a spring 98A and is provided with a
lower cam surface 80A provided with opposite flat portion
80B. A cam member 90A is fixedly secured to the housing 282A
of the carrier and has cam surfaces 81A and 81B

p 25 complementary to surfaces 80A and 80B respectively. Cam

! member 90 is of annular form allowing for the passage of the

downwardly extending threaded shaft 40A fixedly secured to

the worm gear 30A. The actuator arm 44A is provided with a

* central bearing sleeve 82, preferably of metal, which is

. 30 freely rotatable about the threaded shaft 40A.

' Threaded onto the shaft 40A is a locking ring 83,

the lower surface of which bears against the upper surface

of the bearing sleeve 82. This sleeve is provided with an
upwardly extending projection 82a which is capable of being
engaged in one of a plurality of circumferentially spaced
indentations 83A in the lower surface of the ring 83. (See
Figure 17).

X 'dThis Sheet Has Been Replace:




al ¢

i P
anéggecond sheers. A translucent or transparent plastic filmmaterial can

be+‘used as the first and/or second fabric. The use of a transparent

naterial for at |east one of the first and second fabrics al so avoi ds the
noi fe effect. To achieve a suitable structure of the vanes, the
vang material nust have a certain degree of softness. As a general
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bi sel y dafd neip ggceptabl e softness or stiffness range for the vane

rial. Mounted above the wing nut 83 is a spring holding

5 plate 87 having an aperture therein for the passage of the
shaft 40A, the latter having a key way 40B engaged by a key
87A on the plate 87. In this way the plate 87 is caused to
rotate with the shaft 40A. A spring 58A is connected to the
plate 87 as shown and also to the arm 44A.

10 In order to initially adjust the height of the arm

44A the wing nut 85 is loosened downwardly which enables the
locking ring 83 to be rotated. 1In this way, if it is
’ rotated upwardly, then when the wing nut is again tightened,
| the arm will be raised to a higher level. By use of a wing
15 nut and a knurled locking ring 83, this operation can be
carried out readily by the installer.

When the vanes carried by the arm 44A are turned
to a direction perpendicular to the sheer fabrics, the cam
surfaces 80A and 81A will ride up one another to give a

20 further raising of the arm 44A. The fully opened position
will be determined by the flats 80B and 81B engaging one
Lo another. If necessary, a suitable ridge and groove can be
provided in these flats to determine accurately the
perpendicular position of the vanes. When the blind is
? 25 moved back to the closed position of the vanes, the cams
will be such as to allow thée worm gear 30A to fall again,
thereby lowering the arm 44A, progressively as the vanes
move to the closed position. The spring 58A will operate as
previously.
30 However, it will be noted that because there is no
equivalent to the down turned portion of the element 42 of
i Figure 2, the arm 44A can move equally in either rotational
i sense and the grovision of a plate 87 keyed to the shaft
40A, the spring 582 will provide a fixed home centre
position for the arm 44A and thus of the associated vane.
An alternative to the spring 58A and plate 87
would be a C shaped spring having its centre portion secured
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A sinple and effective physical test has been devised to

m e whether a particular fabric is suitable for vanes having a
spedific vane width. The fabric being tested is allowed to hang over the
edge of a table such that the distance fr,gmthe edge of the fabric to the
t abl:e top equals the desired vane w dth. If this wdth of fabric hangs
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vane w

10

15

20

example, if
side of the arm 44, 44A. This again will provide for a

fixed home centre position.

In one structure according to the invention,
instead of providing for the end vane of any of the blinds
described above to be capable of being turned, provision can
be made for each end vane always to be fixed in the "open"
position, i.e. perpendicular to the sheer fabrics. This can
assist in ensuring that the window covering stacks neatly as
shown in Figure 8, as the covering is drawn back to the
fully open position. It is particularly useful when the
covering for a windew comprises two parts, one which is
stacked to the left of a window and the other to the right,
as with conventional curtains or drapes.

It is also contemplated that, as an alternative,
vanes could be controlled so that they remain closed as the
window covering is expanded towards the closed window
covering position. .

As illustrated in Figure 20, to be described
later, the hangers may be coupled directly to the vanes. 1In
this case, the vanes, which are directly tilted by the
hangers, should be sufficiently stiff to operate the window
covering from its open towards its closed and collapsed
condition.

Referring now to Figures 18 and 19, there is again
shown a window covering formed in the same manner with two
sheer fabrics 10,12 and vanes 14. Secured to the sheer
fabric 10 at one end thereof is a first end rail 102 and
secured to the other end of the second sheer fabric 12 is a
second end rail 103.

Extending above the window covering is a
horizontal track 122. The first end rail 102 is mounted on
a bracket 158 ﬁaving a first arm 156 associated with two
sliding carriers 152,154 slidable in the track 122 and a
second arm 160 engaged in end rail 102. The lower end of
the head rail 102 is shown as not riding in a track but it
is conceived that it could ride in a lower track similar to

1This'Sheet Has Been Rep lace




f of

do
50
fa
ta
va
| o
ed
pr
Ci

g

iC i's being tested for use as a 50mm w de vane, the edge of the fabric
'ext ended 50nm beyond the edge of the table. If the extended 50nm of the
érlc hangs substantially vertically fromthe table edge, it is suitable
use as a 50nm wi de vane material. If_the extended 50mm of the fabric

es not hang substantially vertically, The fabric is too stiff to pr oduce
im wi de vanes EaV| 59e gently curved appearance. Stiffer
5r|cs j URPEer H2EXWALER do not hang substantially vertically over a

bl e edge at the Ieﬁgmh,obUtth@Od:e@lrled ofartdeniviies ddn afesPURYidad as the
e ”ﬁte“ﬁ 4L 165 a o ftfn%r doM¥itirudtS IS ah i dvdiry aisa

1g|tud|na y exten I ng e or flex points nust be provided along the
es of t‘hen%a?héslsmé'oﬁéél wi ty ja mINeRh 482 -pr e AN B8 Hithdd™Soi nt s

bducgs argpMesbENg PaukRace meRwiall @llater endviappeal atardly these

cunst ances,
extéending pin with a head on it, which rides in the track

122.
The second end rail 103 is preferably fixed, e.g.

as at 145 to the floor. _ .
10 It will be appreciated that if one grasps the

first end rail 102 and moves it to the left, then the
covering will concertina up in the manner indicated and will
draw back in the manner similar to that of a curtain. If
one pulls the end rail 102 to the right then it will stretch
15 out so that the window covering is as shown in ?igure 19.
Further movement of the end rail 102 and the bias of the

———

vanes will cause deflection of the vanes 14 to provide more
or less passage for light through the covering. '
If reference is now made to Figure 20, there is
20 shown a headrail 240 in which are mounted a plurality of
sliding carriers 242 which are preferably provided with
wheels (not shown) for running along guide tracks formed in
the headrail. Movement of the carriers 242 can be effected
in any suitable manner but as shown a cord system 246 is
25 provided. The assembly of carriers in the headrail may be
generally similar to that disclosed in US Patent 3996988 in
the name Dwight or in US Patent 4267875, in the name Koks.
As in the Koks patent, a tilt rod may be provided and this
may be rotated by a pulley with a bead chain 250. The tilt
30 rod is associated with a worm and worm wheel, as in Koks US
P Patent 4267875, and the worm wheel in each carrier is
connected to a §eparate hanger 252. Supported by the
hangers is a window covering 210 comprising front and rear
sheer fabrics 270,272 between which extend vanes 274, which
are connected to the fabrics 270,272 in any suitable way
€.g. by adhesive. The upper ends of the vanes 274 are
mounted on the hangers 252. It will be appreciated that the

1
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va1§s have a strai ghter appearance and have a sharp bend at the hinge
paoifnts,s rather than a gently curving portion. The hinge points may be
provi ded by score-conpressing a stiff vane material, parallel to the

| ongi t udi nal edges of the vane material. ghe score-conpressed |lines forned
in the stiff vane material are spaced apﬁ t fromthe |ongitudinal edge of

t he t i Cl t he
e Vane, puREeadh e ane Sl al ke | BRI b SShUE LIRS OCKE
matieri al amg¢achehsday eZSQ:dTRﬁ@*SM tlbehepulley which Austtwcm wretateshthabove

type can ak3qthedy.0ducathiSbNbf Spfd VENE PRI Pl SPrdE€VEOEstYon of
described. Tn this enbodi nent, a stiffening agent is printed on the vane
a worm wheel and pinion (not shown) which will in turn cause
5 the hangers 252 to rotate about their respective vertical
axes. This rotation will, it will be apprediated, cause
tilting of the vanes 274 about their respective vertical
axes.
If one operates the pull cord 246 ;hen the end one
10 43 of the carrieré will be pulled to the left or the right.

Since these carriers have associated with them spacers 275,

movement to the right of the end carrier 243 will cause the

adjacent carrier 242 to move to the right with it and then
the subsequent carriers will also in turn move to the right
15 to provide the right spacing.
It will be appreciated that when the end carrier
243 is moved to the right, this will have the effect of
moving the vane associated therewith. After a certain
_ distance of movement, the sheer fabrics themselves will
;20 cause the next vane,.and its carrier, to move to the right
| also arnd so on. '
| It is also further contemplated that the structure
shown in Figure 20 could be modified so that there is no
facility for moving the carriers 242 along the end rail.
25 Thus, these carriers could be fixed so that the window
covering is always in the position as illustrated in Figure
20 and the oniy facility for adjustment, therefore, will be
adjustment of the angle of the vanes.
In Figure 21 sheer fabrics 312,314 are connected
30 to circumferentially spaced apart fixing means 320,322 on a
wind up roll 324 which is mounted with its longitudinal axis
extending generally vertically to one side of the frame of a
window. The 106er end of the roll can be fixed to the floor
or to a location below the window. Vanes 316 extend between
fabrics 312 and 314.
Associated with the roll 324, at the upper end

35

thereof, is a cord reel 326 and a control pulley 330 at the
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naterlal in the central portion thereof to provide flatter vanes. The
| on i t udr nal ~edges of the vane material are left free of stiffening agent

s-of the printed on stiffening agent27 The adhesive lines are applied to
| ongi tudi nal edges of the vane material, which |ongitudinal edges have
begn | eft £hdeagdiaseinftf dliengerjer®26.- Rotatlommruhengntmi amthell 324

odi ment cgh HReFR¥®Ya by operation of a cord, for example a bead
cord 332 wrapped around the control pulley 330.
Alternatively a motor drive could be provided. This
5 rotation is also imparted to the cord reel 326.
Wrapped around the cord reel 326 is a tension cord
334 which also passes around a fixed pulley 338 and is
connected to the upper end of an end rail 342 having, in its
interior, a tension spring 344 to the upper end of which is
10 attached the end of the tension cord 334. As can be seen
more clearly in Figure 22, the end rail 342 is attached to

the second sheer fabric 314 only.
q’ Extending generally horizontally above the window
covering 310 is a horizontal track 350 in which are
15 horizontally movable two sliding carriers 352,354 which are
attached to one arm 356 of the right angled bracket 358
having a second, lower arm 360 secured to the end rail 342
so that the latter can hang downwardly and be supported by
the sliding carriers 352,354 in the track 350. The lower
20 end of the end rail 342 is not secured although it could be
guided in a further track at the bottom.
“In operation initial movement of the wind up roll
324 will effect the change of the relative angles of the
vanes 316 to the sheer fabrics 312,314 and further movement
“ 25 will cause the covering 310 to wind up on the roll 324. As
it is rolled up, the sliding carriers 352,354 will slide
along the track 350 carrying the end rail 342 with them.
If the roll 324 is operated in the opposite sense,
i then the end rail 342 will be pulled back by the tension
] 30 cord 334.
In Figure 23 there is illustrated a form of window
i covering suitable for covering a skylight in a horizontal or
| inclined roof.”
] The assembly includes a flexible window covering
E 35 indicated by the general reference numeral 410 this
including the first sheer fabric 412, a second sheer fabric

414 and a plurality of transversely extending vanes 416
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invgztion the vanes are forned of a black-out |amnate material to

maxt m z€ t he room darkeni ng effect of the w ndow covering when the vanes
areioriented in the closed position. A suitable black-out |lamnate materi al
is a three play lami nate conprising a polygester filmsuch as MYLAR

sandwi ched between two | ayers of a spun bonded or spun | aced pol yester

nonjoven rméﬂéﬁdm@ueﬂeaeﬁataeeal aihéa%ﬂébeb@%g @én\éﬂatlll%r qiafahslel
contructlon reater stiff esst gn nmost s erials

Accbr di ngl y£© s %%F%?Esseﬂ hfnfen 8WnF§V85&Pg ﬁéopFﬁVﬁéﬁﬂlW??%fﬁy a
bl agk- outInnmbemeoﬂaﬁsfﬂarentaWayé wh¢ehsabynot form panﬁtaﬂwuﬁevely, to

profluce & GQuerihg ol LhesBheseahol OKEOL QRAKENG15 TAY TACHIAONe o

darkeni ng I'ffened cen ort of 't e vanés 1s torned
fr a bl acﬁc:«mﬁlmae«m’na@e traaewarenthmatsngatluémal a@dg:@@em, thevaoMgies are

leff free ofahbec bbACKsQUGoVaR! PabeikOoP" 9¥hE@d they can be made of a
plastics material. Similarly the vanes 416 can be made of
any suitable material. However, they are preferably formed
of a opaque or semi-opaque material.

10 The sheer fabrics 412,414 are connected to
circumferentially spaced apart fixing means 420,422 on a
wind up roll 424 which is mounted with its 1ongitﬁdinal axis

’. extending generally horizontally to one side of the frame of

é a skylight.
g 15 Associated with the roll 424, at each end thereof,
' are cord reels 426,428 and a control pulley 430 at the end
adjacent the reel 426. Rotation of the wind up roll 424 can
i be effected by operation of a cord, for example a bead cord
i 432 wrapped around the control pulley 430. Alternatively a
20 motor drive could be provided. This rotation is also
imparted to the cord reels 426,428.
Wrapped around the cord reels 426,438 are tension
cords 34,36 which also pass around fixed pulleys 438,440 and
are. connected to opposite ends of an end rail 442 having, in

its interior, a tension spring 444 to the ends of which are
attached the ends of the tension cords 434,436. As can be
‘'seen more clearly in Figure 24, the end rail 442 is attached
to the second sheer fabric 414 only. Two parallel tracks
443 are provided, one on each side of the covering, the
tracks extending generally perpendicular to the axes of the
wind up roll 424 and the end rail 442, the tracks for
example being of channel or L-cross-section. At each end of
the rail 442 a runner 445 is mounted and is slidable
longitudinally in the adjacent rack 443 and serves to guide
and support the rail. If desired further runners (not
shown) could be provided on some of the vanes 416, these
also sliding in the tracks. It is also contemplated that
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thg'required hi nge points and flexibility along the edges of the vanes.
When thé bl ack-out lamnate is provided only on the central portion of the
vahes, it is desirable to space the vanes closer together than described
abpve in order to ensure that the black-oyt |amnated central portions
overlap when the covering is closed, for mwaxi mumroom darkening effect. For

exgnpl e, fogna @:%—;%RE w&e a‘éﬂi‘erd’i&ﬂé}sa SRV e H agkiPbg! am nat ed

ceptral portion, e overlap of the vanes is preferable about 13mm
Anpt her pos§?5¢éqﬂ%ﬁ¥¥ﬂﬂQR|§ﬂa¥%?ﬁn#ﬂﬁt§% afiem¥nate of a nonwoven

maferial and a vinyl naderial bdRiriaddtoodithdt i PEial sopedat bonhnetes of

nopvoven mai gl o A &Y, AP AL O A ' PSEEER8Y §8°%he wina

5 up roll 424. This will cause relative movement of the two
sheer fabrics 412,414 with respect to one another in a
direction parallel to one another. Thus the vanes will be
caused to move from a position in which they extend in
spaced apart relation, somewhat as shown in Figure 24, in

10 which light can readily pass therethrough, to a closed

position in which they overlap each other thus blocking off
the passage of light.
} Further movement of the wind up 424 will cause
both of the sheer fabrics 412,414, with the flattened and
15 overlapping vanes 416 therebetween, to be wound up onto the
roll 424. As this happens, the end rail 442 will move
towards the wind up roll 424 so that the window covering can
be pulled back by a desired distance and in fact can be
pulled back completely. '
20 If the bead chain 432 is operated in the opposite
sense, then the cord reels will rotate in the opposite
; direction as will the wind up reel 424. The tension cords
434,436 will then tend to pull the end rail 442 back to the
right as shown in Figure 23, thereby drawing the window

25 covering to cover the window.

In Figure 25 there is illustrated a further form
of window blind assembly indicated by the general reference
numeral 510. This assembly 510 is associated with a
headrail 512 provided with an elongate tilt roll member 514

30 means (not shown) being provided to rotate this roll about
its generally horizontal axis.

The materlal 510 includes a front sheer fabric 516

prov1ded with a plurality of spaced parallel, horizontal
forward pleats 518 and rearward pleats 520. The material
35 510 also includes a rear elongate sheer fabric 522 formed
with forward pleats 524 ‘and rearward pleats 526 similar to
the pleats 518,520 of the front elongate sheer fabric 516.
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.ﬁdarkenlng effect but are soft enough that score-conpressed hinge
s are not required. O course, score-conpressed hinge points could be
ded if necessary. As di scussed with respect to the first and

' sechnd sheers of the covering, when two woven fabrics are viewed in an
oveklaying relationship, an interferencezpattern or nmoire effect can
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VWen a nonwoven fabric is used for the

As best seen in Figure 26 a plurallty of vanes 528
interconnect the front and rear sheer fabrics 516,522. The
vanes 528 in Figure 26 extend between a rear, interior, face
of a rearwardly extending pleat 520 of the front sheer
fabric 516 diagonally upwardly to where it is connected to
the forward interior face of a forwardly extending pleat 524
of the rear sheer fabric 522.

As shown the front and rear sheer fabrics 516,522
are connected to a bottom rail 530 adjacent their lower ends
and are connected to the elongate tilt roll 514 at their
upper ends. In the construction illustrated a spacer member
532 is provided below the headrail and is connected to the
front and rear sheer fabrics adjacent further pleats 518,526
thereof. This spacer 532 is not essential but provides a
better configuration for the upper parts of the pleated
blind material. |

Figure 27 shows a slightly modified structure in
which like parts have been indicated by like reference
numerals. The vanes are here indicated by the reference
numeral 534 and are connected slightly differently. In this
construction the lower parts of the vanes 534 are connected
to the rear, interior, face of a forwardly extending pleat
518 of the front sheer fabric 516 and the vanes are again
inclined diagonally upwardly and connected to the front,
interior, face of a forwardly extending pleat 524 of the
rear sheer fabric 522. In this construction the vanes 534
are not planar as in Figure 25 but are reversed curved as
shown at 536 and 538.

It will be appreciated that such a structure is,
in some ways, rather similar to a venetian blind with the
vanes 528,534. It will be appféciated that if the tilt roll
514, in either sktructure, is rotated in a clockwise sense,
as seen in Figure 26 or Figure 27, the vanes 528,534, will
Overlie one another because they are in an overlapping mode
and will thus, effectively, block the passage of light. If,
however, the tilt roll 514 are tilted in a counter-clockwise
Sense, then the vanes 528,534, can be moved to a position in
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e material, the problemof a noire effect in the covering when it is
sed is avoided. I n sone instances, however, it naydWmssﬁaam@bhea{Re

give a noire effect because this type of material has a vV

or
ha
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mat
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en‘or knit material for the vane material. A basic MDVE ’mUII

[ hogonal surface structure. To avoid gimwire effect mhe

i ng a woven or knit vane material, is in the closed position, a crepe
en mat ewhftR thRaybextaad asbkheantdaslyaheriizioniagayse wiiidpe woven
erials hav nmuch_nm a i ented surf ctu
ernativ5$mgl?ﬁ3gsﬁ?FgégegfQghgk%ogéﬁ%gr%knlt %terlta}ﬂ'.%:arﬁzr ?tered to
doni ze phessgefaﬁelﬁghErthetebe@W&#ple by sandi ng, napping or .
ender i zi ng. ror, SHRLCHUERSAVLAG LI AR SUME SRR DT | CS

vanes of various col ours cortbi nations df col ours are cont enpl at ed
hi n5t heS5k60p22of NeR8 BPebenformeEnpPifon. translucent or transparent

material, such as paper, or woven fabric, oxr non-woven

: fabric, or indeed they can be made of a plastics material.

Similarly, the vanes 528,534 can be made of any suitable
material. However, they are preferably formed of an opague

e i e ¢ Swasbn hE

10 or semi-opaque material.
The vanes are connected in a suitable manner to

the respective pleats 518,520,524,526 as appropriate. While

" gt

it is contemplated that this could be done by a heat
technique, such as by welding, they are preferably adhered
15 by means of a third material such as stitching or stapling,
but according to a preferred arrangement they are connected
by being adhered, preferably using a hot melt adhesive,
which melts at a temperature significantly below the melt
temperature of the sheer fabric. It would be appreciated
20 that the sheer fabric needs to have the pleats set in it and
this can be done by a heat setting process which should
again be conducted at a temperature in excess of the
temperature of melting of the hot melt adhesive.
If reference is now made to Figure 28, a further
125 rather different structure is illustrated. This structure.
has the pleats of the sheer fabrics extending generally
vertically. In detail, therefore, the structure of Figure
28 employs a headrail 540 in which are mounted a plurality
| of sliding carriers 542 which are preferably provided with
?0 wheels (not shown) for running along guide tracks 544 formed
in the headrail. Movement of the carriers 542 can be
effective in any suitable manner but as shown a cord system
546 is provided. The assembly of carriers in the headrail

i

nay be generally similar to that disclosed in US Patent
3996988 in the name Dwight or in US Patent 4267875, in the
hame Koks. As in the Koks patent, a tilt rod 547 is
Provided and this may be rotated by a pulley 548 with a bead

1)
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xanﬁle, to provide a nore transparent covering in the open position,
shéer
colours reflect less light than lighter colours. Simlarly, white or

t coloured sheer materials provide azgore translucent effect when the
The vanes may be the sanme colour or a different
urht haBlﬁéEﬁ fs'gost amé aﬁqmd:dcshesﬂn fiadbrd £oc fa O bl Bh of r@éﬂeléﬁdﬂe
t hrou as, been exper.i ed, ver e vane material s
col ou oﬁﬂdw{’ﬁg‘if'i Pt 15}13&2"9%&}% Hedit f%ﬁkc%s 'araémgfttée chPET d’ér?%%fy
t er colinueach whirtderTdsoenmumutdddprolHdeapndta ardeyl %821 i ne
i ng through a Ii 0 erd | 8 adhesi vel y
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bonded to the first a

materi al can be used for the first and second sheers because

second she ; ) . .
generally similar to the blind material shown in Figure 26

and like parts have been shown by like reference numerals.
In this structure, however, the pleats 518,520,524,526
extend vertically as do the vanes 528. The upper ends of
the vanes are mounted on the hangers 552. It would be
appreciated that the operation of the vanes can be effected
by operation of the bead chain 550 rotating the pulley 548
which in turn rotates the tilt rod 547. Rotation of this
tilt rod will effect rotation of the worm wheel and pinion
(not shown) which will in turn cause the hangers 552 to
rotate about their respective vertical axes. This rotation
will, it will be appreciated, cause tilting of the vanes 528
about their respective vertical axes.

If one operates the pull cord 546 then the end one
543 of the carriers will be pulled to the left or the right.
Since these carriers have associated with them spacers 554,
movement to the right of the end carrier 543 will cause the
adjacent carrier 542 to move to the right with it and then
the subsequent'cafriers will also in turn move to the right
to provide the right spacing.

As shown in this structure, a first end rail 560
is associated with the right hand end of the sheer fabfics,
rather in the manner of the bottom rail 530 of Figures 26
and 27. This end rail can be mounted on its own hanger
which would then be associated with the end carrier 543, or
it can be mounted on the same carrier as the right hand most
vane. This end rail will then move with the end carrier and
will act as a positive end to the "curtain" formed by the
blind assembly'gf the invention. A second end rail 564 may,
if desired, be provided at the other end. However, neither
of the end rails are absolutely essential with the

structure.
-—
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added to the adhesive before it is applied to material. A
particularly suitable whitener is titaniun1diox a@@EBﬁR cef t
" whitening pignent to the adhesive elimnates th Qmm‘\ﬂ |ﬂﬁ col oured

- thd covering, a small anmount of whitener, about 0.5 to 1.0% by wei ght, ié [

glue lines being visible in a coveringzyherein a

CLAIMS
1. . A light control shade assembly comprising in
combination:-
5 a) a shade member comprising:-
i) first and second generally parallel spaced

apart, vertically extending, translucent
sheets (10,12,270,272,312,314);
ii) a plurality of longitudinal, parallel spaced
10 vertical vanes (14,274,316), fixedly secured
with their opposite longitudinal edges to
said first and second sheets to extend

) therebetween;
b) carrier means (20,162,242,352-360) connected
‘15 to said shade member to suspend said shade member

in an extended vertically plandar condition in
which said shade member is effective in shading a
predetermined area and in which condition the
vanes can be manipulated to alter their
+ 20 orientation between a closed position parallel to
the first and second sheet and an open position
generally perpendicular to said first and second
sheet to obtain light control in the shaded area.

G*ié 2. An assembly according to claim 1, wherein said

carrier means comprise a guide track (26,122,240,350) and at
least one carrier (20,158,162,242,352-360) guided by said
track and movable therealong, said at least one carrier
being connected to said shade member.

3. An assembly according to claim 1, wherein the
carrier means comprise a plurality of carriers (20,162,242)
each carrier including an actuator (44), said actuators
being connected at spaced intervals to the upper edge

35 portion of the shade member and wherein manipulation of said
vanes is effected by tilting of said actuators (44).
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vane is adhe5|vely bonded to a lighter col oured sheer fabric. Al so, the
addi'ti on“of titaniumdioxide to the glue can be a way to xﬂllllmuﬁwuﬁl
li nes. Wth respect to the vanes, it has been u
that by increasing the nmachine-direct®&n or |engthw se t ensi of oh t
material prior to and during application of a binder conpgsition, the
machi net i r ect i onABt AEPRBSS YoRGGRE GinateRl FhdiR 3 sWhBTSAPa§GEs| y and
si gni f 'zﬁﬁfﬁétyoi' n@bﬁpﬁsde\éﬂ bhpa iy ightadleen®nse thafgeresattdiched itan
stlffne s of the %iea eﬂ %brlc The strips used for the vanes are cut from
the tr %xf?%ﬁﬁ? VR fiF§fi-"atio of machine-direction stiffness to
cross-direction stiffness is desirable in.the treated fabric, particularly

when the treat edo;}absgseh\sl&oat&%a‘zaﬁfﬂcfaé&dcwm xan@ﬁer@%ewéwwpon t he

typd and nunber arns 1n-the woven textile matefial, the ratio of
machi nechs rt&nwﬁigg. hapgesst @fcoRpir 1s connected at the location

wheére a vane is fixedly secured to one of the sheets.

6. An assembly according to claim 5, wherein the
other depending pivoting hanger of each actuator, is
connected to the other sheet at a location between two

adjacent vanes.

—

7. An assembly according to claim 3, wherein the
hangers are connected directly to the -vanes.

8. An assembly according to claim 3, 4, 5 or 6,
wherein each carrier comprises a rotary drive mechanism
(30,32,40) for rotating said actuator (44) to rotate a

20 respective vane and a rotary tilt drive means (34)
associated with all of said drive mechanisms to rotate all

of said actuators simultaneously.

9. An assembly according to claim 8 and further
25 comprising a guide track for movably guiding said carriers

and energy storing and release means (58,90,92) connected
between the drive mechanism and the actuator (44) for
storing energy in the actuator, when the actuator is
arrested by encountering resistance created by said sheets

0 in the closed position and releasing energy effective to
provide additional rotation of the actuator when said
resistance is relieved by movément of the carriers from a
spread condition to a stacked condition so as to stack the
covering in substantlally parallel folds.

i0. An assembly according to claim 9, wherein said

energy storing and release means comprises a weight movable

. IThis Sheet Has. Been Rc-iilac ed




diréctﬁ on stiffness for treated fabric accordi ng to this invention can ——

range |f fom bet ween about 3:1 to 50:1, or nore. I ncreasing the
nachi ne-direction tension on the wove terial while al ljmgf umlumlmm“)r
letting the&j i€; 98 égagFawt he cross-direction causes“““

filament’d (GXdraw 1n trghtly and then the applied binder congositi®n bonds

these: warp yarn filanents together such that the bonded filaments act as
the 111150 rectl an i L amonrs ot 0 r o otk bororora oead O bond
gseeaélsi 19F %V MR i‘ﬁ’éﬁMZde‘ﬁeab'rs it c‘&r%o?etqﬂf?f’%g agﬁ?’i“e%ge

I n thi s gqemdess, driveameagst {8 0wd2en drextthe eamtisyrt atotat pngdtibe t he
ELgat od ghld g%&gayﬁ Ngctaledr LBALLRAA i dredd S£ %Y tRodntay BAr centage
said shaft for rotation therewith, said actuator member

being rotatably mounted on said shaft and wherein said

energy storing and releasing means comprises resilient
tensioning means (58,58A) connected between the actuator

control element (42) and the actuator (44).

H
"

12. An assembly according to claim 11, wherein said

actuator control element comprises an element (42) adapted
& to engage a first portion of the actuator (44) when the
vanes are in the 6pen and closed positions and the spring in
its retracted positibn, and to engage a second portion of
the actuator (44) to limit continued rotation of the drive
mechanism and provide maximum extension of the spring and
0 energy storage in the actuator.

13. An assembly according to claim 9 or 10, wherein
each carrier..comprises a rotary shaft (40) extending from
said carrier and connected to said actuator (44), a driven
25 gear in said carrier cé-axially and rotatably mounted with

release means comprises a cam member (92) and wherein the

can member and driven gear (30) are provided with mutually

interfitting camming services movable out of interfitting
30 engagement for coupling and uncoupling the gear and shaft

respect to said shaft, wherein the energy storing and

for storing energy in the coupling means.

14. An assembly according to claim 13, including a
spring for urging the driven gear towards coupling
35 engagement with the cam member.

1s5. An assembly according to claim 9, wherein each

! iThis Sheet Has Been Replaced
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12 MEIght - a binder conposition. The preferred binder
conﬁo<|t|on| Hﬂﬂ“i‘wnven textile material in an anmount of about
2% by jwei ght s Oom. * Theg bi nder conposition with which the

woveniltextile naterlal is treated can be any suitabl e conposition
actuator is carried on a rotary shaft (40) depending from

said carrier, wherein said drive mechanism includes a driven
gear (30) rotatably mounted around said shaft, a weight (80)
mounted on said shaft over said driven gear for sliding

5 movement on said shaft and rotation therewith, and wherein
said energy storing and release means comprises a slip
coupling between the weight and said gear for coupling the
gear and the shaft during movement of the vanes between the
open and closed positions, for lifting the weight out of

10 coupling engagement with the gear when the actuator is
arrested by encountering said resistance and for allowing
the weight to fall back into coupling engagement with the
gear accompanied by rotation of the shaft and actuator when

? sald resistance is removed.
15

ls. . An assembly according to any one of claims 2 to
15, wherein said at least one carrier (158,352-360)
comprises an end carrier connected to a movable end rail
(102,342) connected to one vertical side edge of said shade
20 member and wherein the opposite vertical edge of the shade
member is fixed.

17. An assembly according to claim 16, wherein tilting
of the vanes is effected by relative movement of said
25 sheets.

ls. An assembly according any one of claims 2 to 17,
wherein an end one of said carriers (28,28A) comprises
meang (82,85) to adjust the height of the actuator (44A).

19. An assembly'according to any one of claims 2 to
18, wherein an end one of said carriers (28/,28A) comprises
“a rotary shaft (40a) extendihg from said carriage and
‘connected to said actuator (44a4), a driven gear (30A) in

5 said carrier co-axially and rotatably mounted with respect
to said shaft, adjusting means (82,85) for vertically
adjusting the height and a cam member (3S0a), said cam member
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cap%Lle of filling the interstices in the woven t erial to bind
the Ji ndfvi dual fibers. Exanples of suitable type mhm‘ 8@“ '”“EI tions

lfude el astoners which are capabl e ofzbinding t ers of
woven textile material and which are resistant to uItraV|oIet (WV)

il at i candndrivebr galedowre o1g degratided onithemtbusiAyr iovATGHERAI
jors. cEﬁpsﬁi-ﬁlal:%spr(%fo% oh COé‘PPéé’Ei@QSt@rfa%éSEQ'mr G- 18ty | g &6 and
st omeri ¢ urethane ty conp03|t|on X|num 4ﬁkjng of

fr or@ngnyd FBalltsFFé”@r @’ilsv%e%@ﬁ‘én‘?n%na?ﬁgcﬁaﬁédwa&f‘:ﬁa Rco o to the
PNt | ogh#ANEhd dahes0farRd 4ordednbs beher epanspobliyiane used but 63.5 to

100pm wi dt hs are preferred. In the best node for carrying out the
i nve#tion the naxi mum spaci ng between the front and rear fabrics is 67mm
usijg vad@s 89nm wikthe asigtemdnTe cperd Hog beo wery BUeceddinge Gy, t 0 achi eve
an wherein at least one of said sheets is in the form of a
sheer fabric.
10 21. An assembly according to claim 20, wherein both
said sheets are sheer fabrics each of which has interstices
of a different shape and/or orientation and/or size, to
avold the moire effect when said fabrics are in overlying
& relation.
15
22. An assembly according to claim 20 or 21, wherein
said at least one sheet has dimensional stability in
substantially mutually perpendicular directions (A, B),
inclined to the vertical.

23. An assembly according to claim 21, wherein one of
said fabrics is a tulle fabric having diamond shaped
interstices (27), having a major axis and minor axis, said
najor axis extending substantially vertically and wherein

25 the other of said fabrics comprises a knitted fabric

including a plurality of generally parallel bundles of yarns

.*.' (11) extending substantially vertically and a plurality of

£ill yarns (15,17,19,21) extending between the bundles of
yarns at acute angles to the horizontal to provide said

20 dimensional stability.

24. A window covering assembly comprising, in
combination:~
a) a wind-up roll (424) rotatable about its
35 longitudinal axis:
b) first and second fixing means (420,422) on
said roll, said second fixing means being

s Sheet Has Been Relplaced
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appr pr I ate I's al so desirable for both sheer
fabrfics 10 a gﬂ" ﬂﬂl "ﬂtn3|onal stability generally in the bias or
di adonal |ines the arrges A and B in Figure 1. The reason

his is as fol | ows. In a mnndOM/coverlng of this nature, the

and J12 horlzontall¥1£§ Effﬁi%#)éa other conveniently by forces which
ges

arefapplied to the top e

respective sheers by actuators, or the
yet to be des€di bed MNRQPWrﬁpﬁﬁﬁé?qn§4¥§)b§PW@nﬂﬁiﬂ§f‘the sheers are

d in the horizgntal MifRCtdNSséddhe eﬂebxmw Do aG130d dpaddding this

opefation, to provide effective closure, o vanepg er the entire height

of {e covering the frofP&Heer? QRQ%F&%+ﬂab%yd?ﬁ§ﬁ§

Rde| PREsh| e

di aponally, i.e., in theabiziest i prudf4n4) ogsch, havdnghensend et 42

shopl

=8

d also opposite end, said one end being fixed to
said first and second fixing means
respectively, and

ii) a plurality of longitudinally spaced
generally parallel, transversely extending
vanes (416), fixedly secured to said first
and seccnd sheer fabrics (412,414) to extend
therebetween; and

d) an end rail (442) connected to the opposite

end of one of said sheer fabrics, said end rail
being movable towards and away from a said wind-up
roll, initial rotation of roll causing saigd first
and second sheer fabrics to move longitudinally
relative to one another, effective to alter the
angle of said vanes relative to said sheer
fabrics, and further rotation of said roll winding
said window covering onto said roll.

25. A window blind assembly comprising, in
combination:-~
a) an elongate tilt member (514) rotatable about
its longitudinally axis;
b) first and second contact peints on said tilt
member at locations spaced circumferentially of
said tilt member;
c) a front elongate sheer fabric (516) attached
to said first connection point;
a) a-plurality of transverse, parallél alternate
forward and rearward pleats (518,520) formed in
said fabrics:
e) a rear elongate sheer fabric (522) attached

lThls Sheet Has Been Repiace
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13 ’ be dimensionally stable in the direction of arrows B
wheh the covering is being opened and t38 sheers are nnved'“ l I ”"“
dirjections opp05|te arrows C and D, in order to ensure uni i SOT '
to said second connection point;

t hg vanes fromtop
£) a plurality of transverse parallel alternate
forward and rearward pleats (524,526) formed in
sald rear sheer fabric; and

5 g) a plurality of substantially parallel opaqgue
or semi-opaque vanes (528) having opposite side
edges, one side edge of each vane being connected
to the front sheer fabric and the other side edge

being connected to the rear sheer fabric;

whereby, when tilt member is rotated in one sense,

one of the sheer fabrics is moved 1on§itudina11y

with respect to the other in one relative

direction of movement the vanes are caused to lie

‘hb, - parallel, thereby to allow passage of light
through the blind, and when the tilt member is
rotated in the other direction, the sheer fabrics
are moved in the opposite relative direction of
movement and the adjacent vanes are caﬁsed to at

20 least partially block the passage of light through
the blind.

26. A window covering assembly comprising:-
i)’ a window covering comprising:-

25 a) a front elongate sheer fabric (516);

b) a plurality of transverse, parallel alternate

forward and rearward pleats (518,520) formed

* in said front sheer fabric;

c) & rear elongate sheer fabric (522);

30 d) a plurality of transverse, parallel alternate
forward and rearward pleats (524,526) formed
in said rear sheer fabric; and

e) a plurality of substantially parallel opacque
or semi-opaque vanes having opposite side

s edges, one side edge of each vane being
connected to the front sheer fabric, the
other side edge being connected to the rear

Sheet Has Been Replacec
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to

for

-t’ottc')mthe front sheer 10 shoul d be dinmensionally staoi e i the

di ndction of arrows B and the back sheer 12 shoul d be bI e
in tthe direction of arrows A 40The di agonal ﬂg mﬂm ,!"@
aboye can be obtained fromknitted fabrics and such fabri bl e

use in the present ishestt ifmhri®itted fabrics can be formed in nunerous

confli gurations including those where the knitted yarns run di agonally of

thelfabric and thus pronote the desired stabjlity. Commercially avail able
kni {ted patterns awberehystiedPnh ¥ g‘if?%ssmﬁeﬁnéapb'lé:ﬁd & MR¥e%oul d be
suifable for use i mohpqawdeimw RYETH i e@sp&yt Ut bl thien@tiHea Kimi tdeel patters
of Figure la for th

Thi

qnt oy, t he pack heer and,_th knltte f
Figie | b for the Efﬁértlé'ﬁe ireq] P?fhao sf?%%?l@e%l’rghgf dsc%?%grgvgi ded.

5 can be best achusesd thy Yieiparallke) rohereby to allow passage of
light through the blind and when the sheer fabrics

are moved in the opposite relative direction of
movement, the adﬁacent vanes are caused to .at

10 least partially block the passage of light through
the blind: " |
ii) a horizontal guide track; and

iii) a plurality cf sliding carriers connected to

* the upper end of at least some of said vanes and
15 slidable in said track.
27. A window covering assembly according to claim 26,

further comprising means (542) to simultaneously rotate all
of said vanes, whereby when said vanes are rotated in one
20 sense, they are caused to lie parallel, thereby to allow
passage of light through the blind, and when said vanes are
tilted in the opposite sense, adjacent vanes are caused to
overlap, theéreby to block the passage of light through the
blind.

R
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sheer| 10, i.e., that facing the interior of the room formed of a knit %g‘ V
mat erial such as that illustrated in Figure | Jhis is a tulle-type fabr

made on a warp knitter which is characteri ze TH}SQHEFPFMSSﬁEﬁmj i nterstices
27. The di anond shapes effectively countgr d agC”EﬂEﬁENCEBS as jwell as help

to cancel out nmoire patterns in conjuncf{ion Wk - gonal

structure of the rgayeRRRE’ AssEMBLY FOR!BRdig@EEhgelL IPpENiNed general |y
faces the wi ndow or outdoors, I1s best ftorned of a knit nmaterial such as

that illustrated in Figure la. This type of fabric is also made on a warp
knitter. It will be seen that such apBsTRACT as vi ewed under the

m croscope, has a plurality of generally parallel bundles of yarn. These
bundl es are joined by a plurality of generally transverse extending very

fine yarns 15, 17, 19,RIcovéespgyfionsanxaealitieegorall ppemidg sl to§ the

right at:ﬂfﬁﬁ%&”bf“é&@fefé fﬂg£ﬁ§ EBrﬁth a vertically oriented
fabric assembly having front and rear sheer fabrics
interconnected by vertically extending vanes. The vanes can
be tilted through a series of carriers mounted on a track

10 rail from which the covering is suspended in order to adjust
the spacing between the fabrics between open and closed
positions and adjust the light transmitting characteristics
of the covering. The covering can be extended across the
opening by separating the carriers on the track rail and can

5 be contracted by stacking the carriers toward one end of the
track rail. A unique design of carrier allows the covering
to fold on itself in the contracted state, in the manner of

a conventional drape.
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ove-descri bed fabric structur

again at these different angles to the
he fabric in the
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dirdction of the arrows A and Bin Figure 1 and yet provides considerable

| at
con
20

gral- softness and | ongitudi nal strength. The fabric |ight
frol w ndow or door covering is to be ported fromcarriage assenblies
Figure 2) that have freely rotatabl nted wheels 22 that ride on

tra¢ks 24 defined by a conventional drapery track generally designated as

26.
hel
nmes
spl
Rot
32

con
con

The main body 28 of the carriage is a plastic nolded body in which is
&i a bearipg-forga gear 30, easily pushed into,tihe body, .and is in -
Ni Ng enggg t7a/i,th/ﬁ wor my32/7j ournal | ed iy ;m 28 ’u operated by a

i 'y A £ AT oIS & e_G i
ned tilt r 34 whi ¢h ext'__ .Ii‘\ \ﬁ‘é\\ //Df ,m\_ garriers.

= 3% ‘o ke drives worm

htion of rod 34 ilRTA wanc Y “Hor TR,
Causi ng worm gear \c O ‘r'o 79 3 AL L ‘\\};/'/:\b‘w uded to
fi ne wor m gear 'tn\) ess 1 3 W 'oﬁ) he above is

Venti onal and Tesy/4

=

. AR
—N y

K S

/Al._————' S
"\"""", %

N
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i‘ch di'sclosure is here incorporated by reference. Spacers, not shown, are
unted- to assenblies 20 in a conventional manner Tk 8hébt FlbdBedn R ¢ 28 and

a cord 29, spindle or the like in a_gonventi onal ct the
nventional drawi ng action to spread the carri 20 al ong
e track or to gather them at one end. ternati vel =" na

| ssors arrangenent can be used to replace the spacers. Furthernore, the
acer or scissors arrangenent nmay be omitted so that the front and rear

bric define the_distance between carriers when the |ight n rE; covering
inits expangFB ndy/ti on. " A threaded shaft 4éE?§ZI' ed A2
ko

— = N O

rmgear 30 an

bel ow or depends fromthe main body Vi a Ajeari ng
pfojection 31 and has an_L_shaped—actuater_control elenent 42 fixe her eon
by a nut 43 hol ding the/horizontal leg of elment 42 fixed to
Spaft 40 extends furt e = //{
34~y
VAN 7 0
50
‘ 73
f 74

PPV 7L L L L 2L AL Ll el

N
\
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| .

downwar dl y passing freely through an actuator arm 44 and has H
15. a pair of nuts 46 threaded onto its lower end to | ock and establish a
stop and provi de hei ght adjustnment. Arm 44 extends for a distance

at least equal to &/{é L
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the!mam mum openi ng of the covering, e.g., 67mmand at either end is
commected with a hanger or an attachnent nenber 50 consisti ndT'@#SbeWHddB@nR

i ke | ower end having a hole 52 adjacent s lower free end and
end that is freely pivotally nounted in %end of arm 44 by an HH,”"I
conventional nounting nmeans. A spring 58 is fixed at one end to the

such as by passing through hole 54 in arm44 and bei ng bent or cri rrped The
ot her end of spri ng 5 18 fjxed toé - n/of 32Yuator el enent 42
in a like manner. @dtll zand drives worm 32,
wor m gear 30 via eI erren 42 and sp N44 tog rotate

around shaft 40. Hanger, Qg qty Z8in the form

of a Twith a pair of deflectaBle—fipdic df connectors 72
extendi ng upwardly fromthe top of & = for,insertion

into the hole at the end of arg,/ 24

0 80 . ol
22 r- /52 /
W72 2 g0
| | 54/ . { . l_ l,_.
/ \ AT
2 |l See 64 LA




44}315 shown in Figure 3. A hole at the | ower end of the depending | eg of
theé T ceoperates with a pin 73 having a pair of spaced defl ectabl e barbed
meads. As shown in Figure 5, the |ight c?’rol covering is nounted on the
ar 44 by attaching one hanger 50 to the sheer, on its inside face
prégcisely at the glue joint fornmed between a vane and the front sheer. The
ot her hanger 50, at the other end of arm44 is attached to the inside face
of {the rear sheer at a point displaced fromthe glue joint for the sane
vaje in the direction toward the front sheer attachment for that vane. The
topg inside edge of the front and reaF %can be provided with a
reifnforcing strip 74 so pin 72 can c Zy top edge of the sheers to
hangers as shown in Fi gur% The |i ghB&bntrol covering is
moynt ed over a w ndow wit {s vanes 8@ endi ngQ/gr9fal ly. Actuator arms 44
of the respective carriers 2 )52//

| 22/

INBRINNON

92 Vil 9o/

[

26! 92 ool 34
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Y \ 2 l N
i N3
oM < ll 9el
a ] \ 1—];\3
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44[/// 20/// .r.ll ,
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t heicovering for every other vane as shown in Figure 5, which shows the
covering fully extended over a w ndow or

i6 ot her opening and in the open posi t é? (maxi mum | i ght passage).
Alternatively the carrier may be provided

| Fi1g.76.

304

| 94/ |
284 964 . 964 52
\ l.. /
& 22/
\ 8//4 1 3 r:{ 1 -
224 818 N \
§08N] S NB 508 344
*» T 804 ' 904
| “FOA 564
87 = —————57 7
i h fg N\ {T S BB
&S24 e H 82 4494 r%f—f%r
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,evéa% third or fourth vane. To nove the covering to the closed position as

sho i.n Figure 6, the tilt rod is rotated, driving each worm 32, worm gear
30, shaft 40 and rotating each actuator ich in turn, through spring
58, carries arm 44 around shaft 40 bringi he covering to its cl osed

position. At this tinme, since there is little resistance to rotation of arm
44, spring 58 is not substantially extended or | oaded. This condition
continues as the covering approaches the closed condition shown in Figure 6
and proceeds through the closed condition to an over-closed position shown
in Figure 9. The net effeig:mAIIYEZ slight overtravel of the clf5cd

position with the panels ( Agpe indwi ched bet ween front qﬁﬁ?ggar S é?s)
now slightly tilted out of the plane g dipl he

resi stance to further é?ion of the
——

c tayers
il

S 158
I1~/60

r
havi ng cl osed on one an

102

1031

162 O
TwX SESK
/%:]5 72 /4
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,beébnes greater than the force of the springs 58. Thus, continued rotation
of . actuators 42 extends and tensions the springs until the actuators 42
-engage arm 44 as shown in Figure 7. V/ When t he extension of the
covering in the over- closed position (fu 42extension of carriers 20) is
relieved, as the covering is drawn to the retracted position (gathering of
carriers 20 at one end) and retracted from covering the w ndow
successively, the pressure on arnms 44 exerted by the extended fabric.is
rel eased and the springs 58 will draw the arnms 44 around to the
substantially parallel positions shown in Figure 8 and cause successive
panel s to col |l apse and fold upon thenselves in substantially parall el

fol ds. Wiere the fabric |tseb£: Eaﬁprs define the distance
bet ween adj acent carriers when the |ight Zgyn

79 274

259 270 2

T
i

~

\\2%9
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.mAnBOM/covering Is in its expanded condition, the carriers are not al
noved at-the sane tinme to the retracted Pgsi ion of the light control
0/ 17

ans of a cord, spindle or the

w ndow covering. A first carrier is
noved towards an adj acent second carrier by
| i ke. When the first and second carriers

Vd
52

|

I

l
[
I
Py
! oz
I

|

I

|
I
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,abjg, the first carrier noves the second carrier towards the next carrier
-adiacent to the second carrier, and so on. The panels of the already

-abutting carriers will be fol ded upon th | ves whereby the remaining
panels will still be in the slightly over sed position. Consequently, the
panel s are successively coll apsed and fol d upon thensel ves. VWher e

a scissor arrangenent is used, all carriers are noved to the retracted or
stacked position at the sanme tinme. Again, the novenent is initiated by a
cord, spindle or the Iike which acygygn a first carrier whereby the scissor
arrangenment will cause the other garriers to nove upon novenent of the
first carrier. Cbnjg? rﬁZE? ahﬁi; he panels will gradually collapse and
fold upon thensel vés y .sa,l The springs 58 store

e shg@%§ have been cl osed

\
rotational energy in the actuutqfﬁﬁ g SR
T
Hpon SO
; S
P p S 445
/ 7

~
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,thegselves and rel ease the stored energy. when the covering is retracted
-ack 0ss « he wi ndow openi ng causing the panels to fold neatly on thensel ves
wWth the actuator arns 44 all parall el qa?/perpendicular to the track rail
26. In a preferred enbodi nent, actuator arnms are 74.6mm | ong
and the hangers for holding the top edges of the front and rear sheers are
76. 2nm wi de out si de-to-outside or approxi mately equal to the vane spacing
of 76.2mm for 88.9mm vanes. Because of the S shape or curving of the vanes
and because the hangers are not parallel to the vanes, the maxi mum spaci ng
of the front and rear sheers is, by way of exanple, 66.7nm Most of the
conponents noted in the above description are injection nolded plastic
parts. The front fabric may be pol yester of about 23.7gminferr] (from about
4.7- 47.5gnm nferr]) and is a tulle knit with a dianond pattern.

The rear fabric may al so be pol yesteng t?S‘sarre,

512

This Sheet Has Been Replacec
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wei git and is a warp knit with d| agonal threads and has an orthegenal— MM ———
pat4ern¥ The principal characteristic of the rear fabric is. the necessity

fror stability on the bias or /3 ISS HasBeen Replace
di agonal . The vanes are a woven pol yester @a wei ght of "I" Il Il

Fig 26
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A?.ébhin{érr] (abbut 24-95961n{err]) wei ght. The vanes are preferably
epaque<but may be translucent for privacy. A stiffener tape is attached to
fabrics to enabl e reinforcenent

the inside top edges of the front and rg;
to be able to hang the fabrics on the h é%%rs depending fromthe actuator
i f desired. Weights (about

arms. G omets could be used for this purp
15gm wei ght) are attached to the bottom edge port!ons on the inside of

every other vane at its front and rear portions directly bel ow the

attachnment points to the hangers, one 15gm wei ght per specified | ocation.
The tilt cords 35 as

rod can be operated by a wand or by one or two pull
al ready known in the art, see Figure 13. Also, the carriers or carriages
may be associated with spacers which can be netal strips that fit through
end so the lead carrier can be

lots in th ' d h t
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evo T

-t hrough themp&ggmm S!-iEB’—IW tSG cafjriers to stack at one end.
Al ternaf igy Apiifnl slggza lsﬁ?\gxéed be used. Both ar

to the a{me yn a

or staci ¢ ondh& %%s “the opposite situatl
assenbl j é e {position of Fi gurelﬂ!l!ﬂlmHMH i gure
7 and t ‘??‘Ff"fat oPaﬂ‘—’ gurt%r’ege Thereafter, if one cho

continu erate the v thgt they finish up nore or less in the
posi ti of A@EgaFdﬂ@CEﬁﬂ\ﬁﬁfﬁlﬁ% carriers can be provided with a

coupli ng arrang?ﬁ@l gkwnen Gheedtiba shal téEd {8e ACldRHidP Ydsmibl

over-closing and a tP t towar%i cgﬁl apse Wlét% a slight force fav%url ng Y
col | apse uparticulelr, for wingdows)geuers and other architectural openings.

There are many known forms of covering assemblies for
windows, doors and the like including curtains, roller Blinds,
venetian blinds, drapery and the like. Recently there has been
proposed a windowcovering assembly which includes a first and
second generally parallel spaced apart vertically extending
sheer fabrics having a plurality of spaced geherally parallel
transveréely extending vanes fixed secured to the first and
second sheer fabrics to extend therebetweeh.

The sheer fabrics are often constructed of a_translucent or
transparent material and may be in the form of woven or knitted
fabrics or non-woven fabrics or indeed may simply be sheets of
plastics material. The vanes are usually opague or semi-opaque
and by adjusting the relative positions of the sheer fabrics,
the vanes can be caused to tilt relative to the sheer fabrics
rather in the manner of the.slats of a horizontal or vertical
blind. Conventionally the vanes extend horizontally in such

assemblies and the sheer fabrics are supported on a tilt roll

"which can also be used a wind up roll. Also known are vertical '

venetian blinds in which the individual vanes extend vertically;
such assemblies have a head rail for opening and closing the
assembly and for_tilting the vanes when the assembly is in the
closed position covering the opening.

FR-A=1309194 discloses a 1light control shade assembly

comprising a shade member indluding first and second generally

parallel spaced apart transiucent sheets, each having at least -

THIS SHEET HAS BEEN
REPLAGED
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succesgi vely ldr_aiw-out the rest of carriers in appropriate spaci ng. \Wen "/“/ﬁ"f-
‘retracting the carriers, the lead carrier is drawn back and the strips slip

sment shegt



‘shown ikn Figures 10-12 whereby a return force is inposed on the actuator
arm 44', such as, by a weight or cam nmenber 80 riding on top of the worm
gear 30" and cooperating or coupling therewith via interfitting inclined
canmm ng ' .19 surfaces 90. In this
arrangenment where |like references are 2

two opposite parallel edges; a plurality of spaced longitudinal,
parallel vertical vanes fixedly secured with opposite
longitudinal edge portions to said first and second sheets to
extend therebetween, parallel to said at least two epposite
parallel edges; carrier means connected to said shade member to
suspend said shade member in a planar condition, in which said
shade member is effective in shading a predetermined area and in
which condition the shade member is adapted to be manipulated to
alter the angular orientation of the vanes between a closed
position with a central poriion of the said vanes extending
substantially parallel to the first and second sheets and an
open position, with the eentral portion of the vanes extending
generally perpendicular to said first and second sheets to
obtain light control in the shaded area.

The problem with such a structure is that there is a
tendency for distortion of the shade assembly during use.

According to the present invention, at least one of the
first and second sheets has dimensional stability in
substantialiy'mutually'perpendicular directions inclined to said
opposite edges of said sheet.

Because the front and/or rear sheets have diagonal
stability, when the vanes are operated, by one means or another,
at the top, the diagonal stability ensures that the vanes
operate equally well at their bottoms.

In order that the present invention may more readily be
understood, the following description is given, merely by wey of
example, reference being made to the accompanying drawings in

which :-
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used tp denpte like parts to those in the previous enbodi nent, the weight
80 is keyed to the shaft 40" which carries actuator arm 44' by keys 84. The
worm gear 30" is freely rotatable about shaft 40' and is retained in the
carrier body 28 by a snap ring 86 or the |like. When the actuator
encounters little resistance in nmoving fraathe open position shown in
Figure 5 to the closed position shown in Figure 6, the worm gear drives the
actuator through the coupling formed by the interfitting inclined surfaces
90 on the gear 30" and wei ght 80. Resistance resulting fromover- closing,
however, will cause the wormgear to drive the weight up the incline out of
coupl i ng engagermiguwe tlh igear sddiematd cs tpers paoirigse ividw e fvomghterfliydiment
driving the actuator when the resistance is relieved by the wei ght dropping
back into fgifabadolighthwindew sevesingausedninm Ldht gaptrol assembly

Wth an ar roa{nq__%r(raergreoge&their;‘yé)&foh&vm I n Figures

Figure la and 1b show (as viewed under the microscope) two
different forms of sheer fabric material suitable for use with
assembly of Figure 1;

Figure 2 1is a perspective view of a head rail and one
embodiment of carrier ﬁsed for mounting the covering of Figure
1;

Figure 3 is a schematic side elevation showing how a sheer
fabric is mounted on a hanger of a carrier of Figure 2;

Figure 4 is a plan view of a carrier of Figure 2;

Figure 5 is a schematic top plan view showing the fabric
covering open and where the hanger of the carrier is attached to
sheer fabric;

Figufe 6 is a schematic top plan view showing the fabric
covering nearly closed;

Figure 7 is a schematic top plan showing the fabric
covering over-closed;

Figure 8 is a top plan view showing the
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10 to 12, retraction of the |light control w ndow covering can be stopped

(i.e., in an internedi ate position) when sone but not all of the panels are
col | apsed. and fol ded over upon thensel ves. The non-col | apsed panels, which
are still in the slightly over-closed condition, can then be used to

regul ate the |ight through the -panels as3previously described whereby the
al ready col | apsed panels remain in the collapsed position. A feature of the
arrangenent of Figures 10 and 12 is that the actuator 44" wll| be lifted
during overtilting. In a further nodified carrier assenbly as
shown in Figure 14, where again like references are used to denote |ike
parts, the actuator 44'' is carried by a shaft 40'' depending froma rotary
cam92 in the carrier body 28" which in this case has a closed top 94. The
wor m gear 30ab¥ic npevierinabeotlaneedantf 8FaWdt BRCHN SHIS®! a shaft 96 and

Figure 9 is a sbhematic top plan view showing the
over-closed position of Figure 7 in enlarged detail;

Figure 10 is an elevational view, part broken away
of a modified carrier assembly; _

Figure 11 is a sectional elevational view of the
modified assembly: _

Figure 12 is an enlarged plan.view of the modified
assembly:

Figure 13 is a schematic showing cords for moving
carriers and a tilt rod;

Figure 14 is a somewhat schematic view of another
modified carrier assembly:

Figure 15 is a view similar to Figure 14 of still
another modified carrier assembly:

_ Figure 16 is a view similar to Figure 14 of a
further modified carrier assembly;

Figure 17 is an fragmentation plan view on the
line XVII-XVII the carrier assembly of Figure 16;

Figure 18 is a schematic perspective view of a
further embodiment of window covering according to the
invention; ' _

Figure 19 is a top view of the covering of Figure
18 in the stretched state;

Figure 20 is a view similar to Figure 18 of a
still further embodiment; |

Figure 21 is a perspective view of a still further
embodiment; and

Figure 22 is an enlarged cross-sectional plan of
the assembly of Figure 21;
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the worm gear and cam have interfitting inclined canm ng surfaces 90''. A
coil spring 98 may be provided to exert downward pressure on the worm gear.
In this arrangenent, when the covering is being

20 closed and there is little resistancg to novenent of the

Figure 23 is a schematic pefspective view of yet
another embcdiment of blind assembly according to the
invention. ‘ '

A fabric light control window covering (Figure 1)
comprises first (front) and second (rear) parallel
translucent or transparent fabric sides or faces 10,12 and a
plurality of opaque or semi-~opague vanes 14 extending
between the fabric sides with the vanes being angularly
controllable by relative movement of the fabric sides. The
fabric sides are preferably sheer fabrics and will be so
referenced hereafter. ' |

The window covering has a neat and uniform
construction and outer appearance in all degrees of light
control. The light control vanes are bonded to the sheer
fabric utilizing linear application of a suitable adhesive
along straight bond lihes 16 and, thus, a high degree of
controllability of the adhesive application process and
bonding of the vane is obtained. The precisely uniform
construction improves the operation of the cdvering by
preventing warps or distortions from developing over its
life. ,

The covering operates with a high degree of
repeatability, that is, always returns to the same
appearance when closed. Thus, a feature of the present
invention is attachment of the vanes to the sheer fabric
sides such that the vanes tend to bias the window covering
toward the minimum light admitting position. A further
feature of the invention in this respect is a novel heat
setting of the three layers together in order to provide a
uniform and wrinkle-free shade at any temperature in
subsequent use. These features allow the window'covering to
maintain its original shape and appearance even in the
presence of temperature extremes encountered in a window
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actuator, the camand actuator are rotated by the worm gear through the
interfitting surfaces 90". WWen excessive resistance is encountered, as
previously, the wormgear will be lifted against the pressure of spring 98,
for energy storage. Wien the resistance is‘reduced, the spring pushes the
wor m down back into engagenent with the Tam thereby rotating the cam and
actuator. Alternatively, the wormgear itself may conprise a weight for
energy storage and thetspring can be omtted. Contrary to the

ar r angenent ?Vﬁfﬁﬂwgg 10 to 12, the arrangenent of Figure 14 does not |ift
the actuator during ovacterdinglythe ifiebarifd tltiight icentrel shadeufdoes vun

be so shapedyi aby BEvaCkg)S adto MRy ﬁdy%f%ﬁr%é 03 RydA&pdn hone centre

position. This arrangenent “i's partic en one IS using a,

singl e contr%?mBF1§Ssc8IféHStn§H63€b@ﬁﬁﬁ¥°zﬁﬂ%ﬁﬁﬁnﬁnﬁeQWﬁQﬁ§$ﬁ%Hiﬁgerbﬁth
sheet disposed parallel to the first sheet, and a plurality
of relatively opaque fabric vanes adhesively bonded
transversely between the sheet fabrics. Each vane has a
edge portion bonded to the first sheet and an opposite edge
portion bonded to the second sheet in a manner tending to
bias the first and second sheets together. The window
covering according to the present invention is adjustable
between a closed position, minimum or no light entry,
preferably no see through, and an open position, maximum
light entry. The closed position is characterized by a
central portion of the fabric strips being substantially
parallel to the first and second sheer fabric sheets with
the strips themselves being substantially planar:; in this
position, the front and rear sheets with vanes sandwiched
therebetween are collapsed together.' The open position is
characterized by the central portion of the fabric strips
being substantially perpendicular to the first and second
fabric sheets and to the bonded edge portions of the strips
themselves: in this position the front and rear sheets are
spaced apart the maximum distance. Also, characteristic of
this position is that portions of the strips between the
bonded edge portions and central portions form smoothly
curving surfaces which are free of creases or sharp folds.
In an alternative embodiment, the central portions of the
fabric strips are substantially flat and longitudinally
extending hinge or flex points are provided parallel to the
bonded edge portions. The covering is adjustable between
the two positions by relatively shifting the front and rear
sheets 10,12. This action moves them closer and closer
- together until they are collapsed together. In intermediate
positions the light control is achieved. _

- when the window covering material is in a fully

open, light admitting position, each vane has a central
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movenmgnt of the carriers and tilting of the vanes. The reason for this is
that with this "nono-conmand” system when one operates the control with a
view to noving the carriers in the opposite direction from previously, the
first thing that happens when the panels are in the collapsed position
(l'ight control w ndow covering being reﬂqacted) Is that the vanes are
starting to tilt in the direction in which the wi ndow covering would give
maxi mum | i ght passage when it is in its fully expanded condition. However,
because the pantionr whithl lisi subs¢antdalllyppedpersiiiculamb dhendirfst |y
tilt towards [ ' lLLLg age diti.qn, ; i

| oaded in a aﬁ?egte?gﬁhg‘éfp%gh Ie%ra %qt% e direct Pyﬁﬁ&ﬁﬁcﬁﬁﬁ% u%\ﬁt o‘%%ﬂﬂ;}e
| oaded when K@ RPRasd &6v&hengheer fabrdcsuerdieosannastiad &0 ®re the

actuators argeattalopdediohneycrdarditidnh RREtIDHL HiMAhg 1 amdvtaly ow ng

subsequent vanes.to ) ,
curving shape. The adhesive bonding of the vanes allows
formation without creases or sharp folds. The smoothly
curved nature of these transition portions, in the fully
open position, allows the vane to retain its resiliency and
thus tends to bias the sheer fabrics into a closed or drawn
together position. This ensures that the window covering
does not lose its shape over time from repeated opening and
closing. Furthermore, creases along the vanes can develop
into failure points due to repeated bending inherent in the
opening and closing of the window covering.

Moire effect must be avoided in the window
covering. Although sheer woven fabrics having small
interstices between the fibers provide—a pleasant and
desirable apﬁearance for the first (front) and second (rear)
sheer fabrics, when the same or very similar material of
this type is used for the first and second sheer fabrics, a
moire pattern is created by the fabrics when viewed in
overlaying relationship due to light interference effects.
This moire effect is eliminated in the present invention by
providing for the first and second sheers woven and
preferably knit fabrics of materials having differently
sized, shape and/or oriented interstices. According to the
present invention, the moire effect is also avoided by using
a nonwoven sheer material as one or both of the first and
second fabrics or by using a transparent plastic material as
one or both of the first and second fabrics.

To avoid the undesirable moire effect when the
first and second sheets of woven or knit material are viewed
in overlying relation in the window covering of the present
invention, the first and second sheers must have different
appearances when the sheer panels are viewed along an axis
perpendicular to the planes of the first and second sheer
fabrics. The required difference in appearance between the
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tilt to their maxi mum | ight passage condition whereby the actuators will be
unl oaded. Hence, when the wi ndow covering is noved to its expanded
condition the vanes reach the naxinum light passage condition. Once the

wi ndow coveri ng 7 - 21

first sheer and the second sheer can be achieved in several
different ways.

The first or front sheer 10 can be a woven or knit
fabric having interstices of one shape and size and the
second or rear sheer 12 can be a woven or knit material
having interstices of a second shape and/or size and/or
orientation. For example, the threads of the first sheer
may run at an angle in range 30 to 60° relative to the
vertical but in a preferred form run at an angle of 45°
relative to vertical. The threads of the first sheer, for
example, may run diagonally, forming diamonds, whereas the
threads of the second sheer may run orthogonally forming
squares. With this relationship between first and second
sheers, the appearance of a moire pattern can be avocided.
Also, as described in more detail below, it is desirable
that both sheer fabrics should have dimensional stability oa
the bias or diagonal. |

It is also possible to avoid the moire effect and
provide the required difference in appearance by using'a
nonwoven sheer material, such as a plastic film material,
for one of the sheers and a woven or knit material for the
other of the sheers of the covering. Alternatively,
nonwoven sheer materials, such as those formed from the same
or different plastic fibres, can be used for both the first
and second sheers. A translucent or transparent plastic
film material can alsc be used as the first and/or second
fabric. The use of a transparent material for at least one
of the first and second fabrics also avoids the moire
effect.

To achieve a suitable structure of the vanes, the
vane material must have a certain degree of softness. As a
general principle, the wider the vanes 14, the stiffer the
vane material can be. However, since a broad range of vane
widths may be employed in window cbverings in accordance
with the preseht invention, it is difficult to precisely
define an acceptable softness or stiffness range for the
vane material.
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has reached its fully expanded condition the mnndOM/coverlng can. be cl osed
by operating the nono-comand arrangenent in an opposite direction. The
vanes Will close and will all substantially lie in one plane as previously
descri bed. Upon further operation of the nono-comand systemthe vanes wl|
overcl ose and the actuator will be | oad®d as described earlier. Upon again
further operation of the nono-command systemthe end carrier starts to nove
towards the coll apsed condition of the wi ndow covering and the panels w ||

fold in a zigzag way \megﬁhmé f@n@cwﬁéefsvw bhyb@&ﬁt{et\é@@m@dmﬂiﬁ
actuators més the.reth be cazgabl e of |oa

d t t
enabl e t hi s %5perat TRt ?a%%theEI?hEFgBﬁEuEPFé?PPEhre&%ﬁ%&i%ﬁéﬁ? °
In a stil I ffmrt h&anerﬁbd'xaf\nemg carspecifissevbhg widshownThe Faprie beinge

act ;atz gr, , ;#ge%fa%r raale%@e"%a;ékﬁéﬁg“ bé% EﬂEaLQBLyo?DH”%%%l' & S Ie¥at
the dlstance from the edge of tge fabric to the table top
equals the desired vane width. If this width of fabric
hqus substantially vertically, then it has sufficient
softness for a vane of that_vane width. For example, if a
fabric is being tested for use as a 50mm wide vane, the edge
of the fabric is extended SO0mm beyond the edge of the table.
If the extended 50mm of the fabric hangs substantially
vertically from the table edge, it is suitable for use as a
50mm wide vane material. If the extended 50mm of the fabric
does not hang substantially vertically, the fabric is too
stiff to produce 50mm wide vanes having the gently curved
appearance.

Stiffer fabrics;_i.e., those which do not hang
substantially vertically over a table edge at the length of
the desired vane width, can also be used as the vane
material. However, if a stiffer fabric is used for the
vanes, longitudinally extending hinge or flex points must be
provided along the edges of the vanes. The use of a stiffer
fabric provided with hinge points produces a covering having
a somewhat different appearance. In these circumstances,
vanes have a straighter appearance and have a sharp bend at
the hinge points, rather than a gently curving portion. The
hinge points may be provided by score-compressing a stiff
vane material, parallel to the longitpdinal edges of the
vane material. The score-compressed lines formed in the
stiff vane material are spaced apart from the longitudinal
edge of the vane material a distance sufficient to allow
adhesive lines to be applied to the vane material between
the longitudinal edge of the vane material and the score-
compressed line.

A structure of the above type can also be produced
using a soft vane material as prevzously described. In this
embodiment, a stiffening agent is printed on the vane
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t he shaffh .,Jhe worm gear 30''' is rotatably nounted about the shaft and

interfitting V-shaped canm ng surfaces 90''' are again provided on the worm
gear and cam The wormgear sits on a coil spring 98 '' at the base of

body 28'''. In this arrangenent, when the resistance to rotation of the
actuat or becones excessive, the morn1gea? I s cammed downwar dl y agai nst the
bias of the spring 98'"'' by cam92''' and when the resistance is decreased
the worm gear is sprung back up to re-engage the surfaces 90''' and rotate

losing of RS erind in the cdiEraYRbSELIOh ko BERIAY Matter

be separat ed V@NRfivi Ahe prIbEedinabredges bef cthei Manei nagerdnd- arendeft

SySte”1(COWbM%E¥SﬁrﬂsﬁiﬁﬁﬁniﬂﬁiQ%eﬁﬂséﬁastﬁéeré&ﬁirgaoﬁﬁngﬁ bBe nest arlen

the latter C%%%méé é%'éné“iéﬁ?féuéfhéfl?“gftéﬂgiﬁgr25822 o%dtkglgragied
on stiffening agent. The adhesive lines are applied to the
longitudinal edges of the vane material, which longitudinal'.
edges have been left free of stiffening agent.

According to another embodiment of the present
invention, the vanes are formed of a black~-ocut laminate
material to maximize the room darkening effect of the window
covering when the vanes are oriented En the closed position.
A suitable black-out laminate material is a three play
laminate cbmprising a polyester film such as MYLAR
sandwiched between two layers of a spun bonded or spun laced
polyester nonwoven material. Such a three play laminate
has, by virtue of its construction, a greater stiffness than
most single ply materials. Accordingly, score-compressed
hinge points could be provided in the black-out laminate
vane material if necessary.

Alternatively, to produce a covering of the
present invention having a maximized room darkening effect,
only a stiffened central portion of the vanes is formed from
a black-out laminate material. The longitudinal edges of
the vanes are left free of the black-out laminate to provide
the required hinge points and flexibility along the edges of
the vanes. When the black-out laminate is provided only on
the central portion of the vanes, it is desirable to space
the vanes closer togethef than described above in order to
ensure that the black-out laminated central portions overlap
when the covering is closed, for maximum room darkening
effect. For example, for a 63.5mm wide vane with a 38mm
wide black~out laminated central portion, the overlap of the
vanes is preferable about 13mm.

 Another possible vane material is vinyl or a
laminate of a nonwoven material and a vinyl material.
Generally, vinyl materials and laminates of nonwoven
material and a vinyl material provide an increased room
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hangers by ,peration of one sinple wand, cord or the like. Furt hernore, the
above operation may be actuated by notor drive means which are operable by
means of, for exanple, a renote control unit. Experi ence has

shown that there can be a problem 10 22

darkening effect but are soft enough that score-compressed
hinge points are nct required. Of course, score-compressed
hinge points could be provided if necessary.

As discussed with respect to the first and second
sheers of the covering, when two woven fabrics are viewed in
an overlaying relationship, an interference pattern or moire
effect can result. When a nonwoven fabric is used for the
vane material, the problem of a moire effect in the covering
when it is closed is avoided. 1In some instances, however,
it may be desirable to use a woven or knit material for the
vane material. A basic woven material will give a moire
effect because this type of material has a very ordered
orthogonal surface structure. To avoid a moire effect when
the covering, having a woven or knit vane material, is in
the'closed position, a crepe woven materials can be used as
the vane material because crepe woven materials have a much
more randomly oriented surface structure. Alternati?ely,
the surface of the woven or knit material can be altered to
randomize the surface fibers, for example, by sanding,
napping or calenderizing.

Coverings having first and second sheer fabrics
and vanes of various colours, and combinations of colours
are contemplated within the scope of the present invention.
For example, to provide a more transparent covering in the
open position, dark sheer material can be used for the first
and second sheers because dark colours reflect less light
than lighter colours. Similarly, white or light coloured
sheer materials provide a more translucent effect when the
covering is open.

The vanes may be the same colour or a different
colour than the first and second sheer fabrics. A problem
of glue line show-through has been experienced, however,
when the vane material is a dark colour and the first and
second sheer fabrics are of a considerably lighter colour or
white. To overcome the problem of a dark glue line showing
through a light coloured sheer material when the vane is
adhesively bonded to the first and second sheer fabric of
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t hat the bottom of the end portlon of the w ndow covering tends to nove
towards the centre of the w ndow covering, that is the end edges tend to be
not truly vertical, but angled slightly inwardly of the vertical fromtop
to bottom Accordlng to the invention, this may be overcone by providing a
facility on the carriers at the ends oflthe window covering for lifting
only the end actuator arns. In fact the probl em cones even nore acute when
the wi ndow covering is noved to the position in which the vanes are open,

i . e. substantiall endi cul ar,to the,_shee brics. The tio
therefore f&ﬂ%e‘?g\ﬁﬁ){%e?as’f‘agl RRPUBY f’grf’né el ﬁ;;{’ R’n’gn H‘Ht%%r
arm as the wandeEigitverisgaddedutoetheoatihesapenbedsrte dt nauapplneﬂ)to

carriers acGgfdlifhd %é@@rfﬁ“ K #%9@18&#&&{ €2itdnh2 %A% ed at

an end location to produce ructure
of Carr|ageﬁﬂHQQﬁHQEQ%QXIde. The addztzon of this whltenlng plgment to

the adhesive eliminates the problem of dark coloured glue
lines being visible in a covering wherein a dark coloured
vane is adhesively bonded to a lighter coloured sheer
fabric. Also, the addition of titanium dioxide to the glue
can be a way to dull the glue lines.

With respect to the vanes, it'has been
unexpectedly found that by increasing the machine-~direction
or lengthwise tension on the material prior to and during
application of a binder composition, the machine-direction
stiffness of the treated fabric is advantageously and
significantly increased with a slight decreased in cross-
direction stiffness of the treated fabric. The strips used
for the vanes are cut from the treated fabric. A high ratio
of machine-~direction stiffness to cross-direction stiffness
is desirable in the treated fabric, particularly when the
treated fabric is to be fabricated into vanes. Depending
upon the type and number of yarns in the woven textile
material, the ratio of machine~direction stiffness to cross-
direction stiffness for treated fabric Eccording to this

~invention can range from between about 3:1 to 50:1, or more.

Increasing the machine-direction tension on the
woven material while allowing neck down or letting the
fabric go slack in the cross-direction causes the warp yarn
filaments to draw in tightly and then the applied binder
cbmposition bonds these warp yarn filaments together such
that the bonded filaments act as one much stiffer yarn. The
lack of tension in the cross-direction allows the fill
direction filaments to remain fluffy and, therefore, to not
bond as easily to one another when the binder composition is
applied.

In this process of treating the woven textile
material to produce the treated fabric for the vanes, the

fabric is treated with a low percentage (up to about 5%) by
Tivg is e rep’.dwmem sheet
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carrying this out is |IIustrated in Figure 16 in which |ike parts have been
I ndi cat ed by | i ke reference nunerals to those of Figure 10, but with the

- addition of the reference letter A In this structure the wormgear 30A is
agai n urged downwardly by a spring 98A-f dis provided with a | ower cam
surface 80A provided with opposite flat gortion 80B. A cam nenber 90A is
fixedly secured to the housing 28A of the carrier and has cam surfaces 81A
and 81B conplenentary to surfaces 80A and 80B respectively. Cam nmenber 90

i s of "annul ar %n1al qQwi ng for the passage of the domnmardlx ext endi ng

t hr eaded shai"Fl k Soldfsy add APl @ thiddgy rﬁMSB@%’nThe‘aﬁtaﬁFSFrﬁP%
44A is provi Béadeirt kompeaividtin lrardpil ideamse e wowderedkyiDé seterial

onto the shatl 20a=REiRe s itﬁ%ﬁotgo%“%g* Y YL 448 1282 %R+ wni on bears

agai nst the upper surf&be binder composition with which the woven
textile material is treated can be any suitable composition
capable of filling the interstices in the woven textile
material to bind the individual fibers. Examples of
suitable types of binder compeositions include elastomers
which are capable of binding the individual fibers of the
woven textile material and which are resistant to -
ultraviolet (UV) radiation and to breakdown or degradation
due to other environmental factors. Especially preferred
compositions are elastomeric acrylics and elastomeric
urethane-type compositions.

The maximum spacing of the front and rear sheers
is dependent on the vane width. According to the invention
vane widths of 50 to 150mm before assembly are used but 63.5
to 100mm widths are preferred. In the best mode for
carrying out the invention the maximum spacing between the
front and rear fabrics is 67mm using vanes 89mm wide with
76émm spacing between successive vanes to achieve an
_appropriate vane overlap.

It is also desirable for both sheer fabrics 10 and
12 to have dimensional stability generally in the bias or
diagonal lines as indicated by the arrows A and B in Figure
1. The reason for this is as follows.

In a2 window covering of this nature, the covering
is opened and closed by moving the front and rear sheer
Zabrics 10 and 12 horizontally relative to each other,
conveniently by forces which are applied to the top edges of
the respective sheers by actuators, or the like yet to be
described. When the covering is being closed, the sheers
are moved in the horizontal directions indicated by arrows C
and D. During this operation, to provide effective closure
of the vane over the entire height of the covering the front
sheer 10 should be dimensionaliy stable diagonally, i.e., in
the direction of arrows A, and the back sheer 12 should also
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of the; bearing sleeve 82. This sleeve is provided with an upwardly
extendi ng projection 82A which is capable of being engaged in one of a
plurality of circunferentially spaced:indentations 83A in the lower surface
of the ring 83. (See Figure 17). '13 23

be dimensionally stable in the direction »of arrows R.
Conversely, when the covering is being opened and the sheers
are moved horizontally in directions opposite arrows C and
D, in order to ensure uniform turning of the vanes from top
to bottom the front sheer 10 should be dimensionally stable
in the direction of arrows B and the back sheer 12 should be
dimensionally stable in the direction of arrows A.

The diagonal stability referenced above can be
obtained from knitted fabrics and such fabrics are
preferable for use in the present invention. Knitted
fabrics can be formed in numerous configurations including
those where the knitted yarns run diagonally of the fabric
and thus promote the desired stability. Commercially
available knitted patterns are illustrated in Figures la and
1b and either would be suitable for use in the present
invention. By utilizing the knitted patters of Figure 1a
for the front or the back sheer and the knitted pattern of
Figure 1b for the other sheer, the undesirable moire -effect
can be avoided.

This can be best achieved by having the front
sheer 10, i.e., that facing the interior of the room, formed
of a knit material such as that illustrated in Figure 1b. |
This is a tulle~-type fabric made on a warp knitter which is
characterized by diamond-shaped interstices 27. The diamond
shapes effectively counter diagonal forces as well as help
to cancel ocut moire patterns in conjunction with the more
orthogonal structure of the rear sheer.

The rear sheer 12, which generally faces the
window or outdoors, is best formed of a knit material such
as that illustrated in Figure la. This type of fabric is
also made on a warp knitter. It will be seen that such a
fabric, as viewed under the microscope, has a plurality of
generally parallel bundleS'éf yarn. These bundles are
joined by a plurality of generally transverse extending very
fine yarns 15,17,19,21. These yarns extend diagonally
upward and to the right at slightly different angles to the
horizontal on one side of each bundle 1 and extend
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Locat ed below the bearing ring 82 is a wing nut 85 which can be screwed up
to bear against the |ower surface of the ring 82. Mount ed above
the wing nut 83 is a spring holding plate 87 having an aperture therein for
t he passage of the shaft 40A, the latter having a key way 40B engaged by a
key 87A on the plate 87. In this way t hé plate 87 is caused to rotate with
the shaft 40A. A spring 58A is connected to the plate 87 as shown and al so
to the arm 44A. In order to initially adjust the height of the
arm 44A t he dowrrawdlBoand tooskeelledoywnagadhy athittlesendilfterdmnt larmiliey

ring 83 to q§|¥ﬁ té%h?fgﬁi@% 8¥a¥ﬂ$ %Pﬂ?%ﬁ?ertated upwardl'y, then when

the wing nut"1s again be raised to a higher |evel.
By use of a wing nut ameaalzmci-éascuébedgfabwgce:strmtsmqomduﬂes:an be

carried out giabda) YihdRsiORAR! 5Ability to the fabric in the
direction of the arrows A and B in Figure 1 and yet provides
considerable lateral softness and longitudinal strength.

The fabric light control window or door covering

is to be supported from carriage assemblies 20 (Figure 2)
that have freely rotatably mounted wheels 22 that ride on
tracks 24 defined by a conventional drapery track generally
designated as 26. The main body 28 of the carriage is a“
plastic molded body 'in which is held a bearing for a gear
30, easily pushed into the body, and is in meshing
engagement with a worm 32 journalled in body 28 and operated
by a splined tilt rod 34 which extends through the worms of -
all the carriers. Rotation of rod 34 via a wand, cord 35

(Figure 13), or the like drives worm 32 causing worm gear 30
to rotate. Optionally, a stop may be included to confine
worm gear 30 to less than 360° rotation. All of the above
is conventional and may be seen, e.g., in US-A-4648436,
which disclosure is here incorporated by reference.

Spacers, not shown, are mounted to assemblies 20 in a
conventional manner via a slot in body 28 and to a cord 29,
spindle or the like in a conventional manner to effect the
conventional drawing action to spread out the carriage
assemblies 20 along the track or to gather them at one end.
Alternatively, a conventional scissors arrangement can be
used to replace the spacers. Furthermore, the spacer or
scissors arrangement may be omitted so that the front and
rear fabric define the distance between carriers when the
light control covering is in its expanded condition.

' A threaded shaft 40 is fixed to worm gear 30 and
‘extends below or depends from the main body 28 via bearing
projection 31 and has an L shaped actuator control element
42 fixed thereon by a nut 43 holding the horizontal leg of
element 42 fixed to shaft 40. Shaft 40 extends further
downwardly passing freely through an actuator arm 44 and has

This is the replacement sheet
10 NOV 199

Date:



When the vanes carried by the arm 44A are turned to a direction
perpendi cul ar to the sheer fabrics, the cam surfaces 80A and 81A will ride
up one another to give a further raising of the arm44A The fully opened
position will be determned by the flats 80B and 81B engagi ng one anot her.

I f necessary, a suitable ridge-and groo can be provided in these flats to
determ ne accurately the perpendicul ar position of the vanes. Wen the
blind is noved back to the closed position of the vanes, the cans will be

such as to al 33/# SEHIR A é%éé’eé%#:}t@g g 1&@6&62%:1' g¥eLbeg hha arm

44A,. progressi e vanes nove to_t osition. The spring 58A

will operate%ﬁ?ﬁ?&%ﬁhnﬁﬂ%ﬁ°9 and Pr°V+§ﬁwﬂ%+gtha PFtBEnﬁoted t hat
because there is no equixil £NtekPehde fiornatdisednper atobeabtt bqualetent 42

of Figure 2, &fe AN SHhIRY HEMRL! ¥obOr PhENCE. 50! 2ELRAREna at
either end is connected with a hanger or an attachment
member 50 consisting of a paddle like lower end having a
hole 52'adjacent its lower free end and an upper end that is
freely pivotally mounted in the end of arm 44 by any
conventlonal.mountlng means. A sprlng 58 is fixed at one
end to the arm 44, such as by passing through hole 54 in arm
44 and being bent or crimped. The other end of spring 58 is
fixed to the depending leg of actuator element 42 in a like
manner. When splined tilt rod 34 is actuated and drives
worm 32, worm gear 30 via element 42 and spring 58 will
cause arm 44 to rotate around shaft 40.

| Hanger 50 may consist of a body 70 in the form of

a T with a pair of deflectable spaced headed or barbed
connectors 72 extending upwardly from the top of the cross
bar of the T for insertion into the hole at the end of arm
44 as shown in Figure 3. A hole at the lower end of the
depending leg of the T cooperates with a pin 73 having a
pair of spaced deflectable barbed heads. As shown in Figure
‘5, the light control covering is mounted on the arm 44 by
attaching one hanger 50 to the front sheer, on its inside
face precisely at the glue joint formed between a vane and
the front sheer. The other hanger 50, at the other end of
arm 44 is attached to the inside face of the rear sheer at a
point displaced from the glue joint for the same vane in the
direction toward the front sheer attachment for that vane. '
The top inside edge of the front and rear sheers can be
provided with a reinforcing strip 74 so pin 72 can clamp the
top edge of the sheers to hangers as shown in Figure 3.

The light control covering is mounted over a
window with its vanes extending vertically. Actuator arms
44 of the respective carriers 20 are preferably attached to
the covering for every other vane as shown in Figure 5,
which shows the covering fully extended over a window or

This is the replacement sheet

10 NOV 1997

Date:



sense and t)he provision of a plate 87 keyed to the shaft 40A, the spring
58A will provide a fixed hone centre position for the arm 44A and t hus of

t he associ ated vane. An alternative to the spring 58A and plate 87
woul d be a C shaped spring having its cefére portion secured

24

other opening and in the'open position (waximum light
passage). Alternatively the carrier may be provided at
every third or fourth vane. To move the covering to the
closed position as shown in Figure 6, the tilt rod is
rotated, driving each worm 32, worm gear 30, shaft 40 and
rotating each actuator 42 which in turn, through spring 58,
carries arm 44 around shaft 40 bringing the covering to its
closed position. At this time, since there is little
resistance to rotation of arm 44, spring 58 is not
substantially extended or lcaded. This condition continues
as the covering approaches the closed condition shown in
Figure 6 and proceeds through the closed condition to an
over-closed position shown in Figure 9. The net effect will
be slight overtravel of the closed position with the panels
(a vane sandwiched between front and rear sheers) now
slightly tilted out of the plane of the normally closed
plane. Then the resistance to further rotation of the arms
44 caused by the fabric layers having closed on one another
becomes greater than the force of the springs 58. Thus,
continued rotation of actuators 42 extends and tensions the
springs until the actuators 42 engage arm 44 as shown in
Figure 7. |

When the extension of the covering in the over-
closed position (full extension of carriers 20) is relieved,
as the covering is drawn to the retracted position
(gathering of carriers 20 at one end) and retracted from
covering the window successively, the pressure on arms 44

. exerted by the extended fabric is released and the springs

- 58 will draw the arms 44 around to the substantially
parallel positions shown in Figure 8 and cause successive
panels to collapse and fold upon themselves in substantially
parallel folds. ,

Where the fabric itself or spacers define the
distance between adjacent carriers when the light control
window covering is in its expanded condition, the carriers
are not all moved at the same time to the retracted position
of the light control window covering. A first carrier is
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to the shaf.t 40, 40A and its side arnms engagi ng one on each side of the
arm 44, 44A. This again will .provide for a fixed hone centre position.

In one structure according to the invention, instead of providing for the
. end vane of any of the blinds described_above to be capabl e of being
turned, provision can be nmade for eachi®nd vane al ways to be fixed in the
"open" position, i.e. perpendicular to the sheer fabrics. This can assi st
in ensuring that the wi ndow covering stacks neatly as shown in Figure 8,
as the covermowed stowards bagkadipatbat setbpdopagrier byomeadrds icf a cord,

bne. wni cn 1 5B EThEs SF cne nEukEry “Bhed RRad*aRa e S SR ot
as with conwadmtorthe cfiirst ncavridrapoyes the second fcaryimscowandsthe ed
that, as an Ql$@r&dt¥er adjacent to the second carrier, and so on. The
' panels of the already abutting carriers will be folded upon
themselves whereby the remaining panels will still be in the
slightly overclosed position. Consequently, the panels are
successively collapsed and fold upon themselves.

Where a scissor arrangement is used, all carriers
are moved to the retracted or stacked position at the same
time. Again, the movement is initiated by a cord, spindle
or the like which acts on a first carrier whereby the
scissor arrangement will cause the other carriers to move
upon movement of the first carrier. Consequently, all of
the panels will gradually collapse and fold upon themselves
‘at the same tinme. '

The springs 58 store rotational energy in the
actuator arms 44 when the sheers have been closed upon
themselves and release the stored energy when the covering
is retracted across the window opening causing the panels to
fold neatly on themselves with the actuator arms 44 all
parallel and perpendicular to the track rail 26.

In a preferred embodiment, the actuator arms are
74.6mm long and the hangers for holding the top edges of the
front and rear sheers are 76.2mm wide outside-to-outside or
approximately equal to the vane spacing of 76.2mm for 88.9mm
vanes. Because of the S§ shape or curving of the vanes and
because the hangers are not parallel to the vanes, the
maximum spacing of the front and rear sheers is, by way of
example, 66.7mm. Most of the components noted in the above
description are injection molded plastic parts. The front
fabric may be polyester of about 23.7gm/m?* (from about 4.7-
47.5gm/m?*) and is a tulle knit with a diamond pattern.

| The rear fabric may also be polyester of the same
weight and is a warp knit with diagonal threads and has an
orthogonal pattern. The principal characteristic of the
rear fabric is the necessity for stability on the bias or
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vanes coul'd be controlled so that they remain closed as the w ndow covering
i s expanded towards the closed wi ndow covering position. ' As
illustrated in Figure 20, to be described |ater, the hangers may be coupl ed
directly to the vanes. In this case, the vanes, which are directly tilted
by the hangers, should be sufficiently sk8ff to operate the wi ndow covering
fromits open towards its closed and collapsed condition.

Referring now to Figures 18 and 19, there is again shown a w ndow covering

Lo e ! B 6 WA d R ol RDETy40LE BRa AT e o,

anq secured@ﬂnagmynﬁrmabemﬂ 24 -2 5gmimtphnde sgbts fﬁbelva335|gr& second end

rail 103.  preferablF!SEEld BREVHayEeVEPIRY GRYRE! 28r Privacy. A
stiffener tape is attached to the inside top edges of the
front and rear fabrics to enable reinforcement to be able to
hang the fabrics on the hangers depending from the actuator
arms. Grommets could be used for this purpose, if desired.
Weights (about 15gm weight) are attached to the bottom edge
portions on the inside of every other vane at its front and
rear portions directly below the attachment points to the
hangers, one 15gm weight per specified location. .

The tilt rod can be operated by a wand or by one
or two pull cords 35 as already known in the art, see Figure
13. Also, the carriers or carriages may be associated with
spacers which can be metal strips that fit through slots in
the carriers and have stops at each end so the lead carrier
can be traversed on the track by a cord arrangement and
successively draw out the rest of carriers in appropriate
spacing. When retracting the carriers, the lead carrier is
drawn back and the strips slip through their slots to allow
the carriers to stack at one end. Alternatively a scissors
spacer can be used. Both are known and are coupled to the
carriers in a known way. When moving the carriers from the
retracted or stacked condition of the vanes, the opppsite
situation arises and the assembly will move firstly from the
position of Figure 8 to that of Figure 7 and then to that of -
Figure 6. Thereafter, if one chooses, one can continue to
operate the vanes so that they finish up more or less in the
position of Figure 5.

The carriers can be provided with a coupllng
érrangement between the drive shaft and the actuator to
effect over-closing and a tilt toward collapse with a slight
force favouring collapse upon relief, or an arrangement as
shown in Figures 10-12 whereby a return force is imposed on
the actuator arm 44’, such as, by a weight or cam member 80
fiding on top of the worm gear 30’ and cooperating or
coupling therewith via interfitting inclined camming

This is the replacement sheet

10 NOV W91

Date:



hori zontal track 122. The first end rail 102 is nounted on a bracket 158
having a first arm 156 associated with two sliding carriers 152,154
slidable in the track 122 and a second arm 160 engaged in-end rail 102. The
| ower end of the head rail 102 is shown gs not riding in a track but it is
conceived that it could ride in a lower ¥Fack sinmilar to
25 '
surfaces 90. 1In this arrangement where like references are
used to denote like parts to those in the previous
embodiment, the weight 80 is keyed to the shaft 40’ which
carries actuator arm 44’ by keys 84. The worm gear 30’ is
freely rotatable about shaft 40’ and is retained in the
carrier body 28’ by a snap ring 86 or the like. When the
actuator encounters little resistance in moving from the
open position shown in Figure 5 to the closed position shown
in Figure 6, the worm gear drives the actuator through the
coupling formed by the interfitting inclined surfaces 90 on
the gear 30’ and weight 80. Resistance resulting from over:-
élosing, however, will cause the worm gear to drive the
weight up the incline out oflcoupling engagement with gear
30’ and store energy in the weight for driving the actuator
when the resistance is relieved by the weight dropping back
into register with the inclined surface on the worm gear.
With an arrangement of the type shown in Figures
10 to 12, retraction of the light control window covering
can be stopped (i.e., in an intermediate position) when some
but not all of the panels are collapsed and folded over upon
themselves. The non-collapsed panels, which are still in
the slightly over-closed condition, can then be used to
regulate the light through the panels as previously
described whereby the already collapsed panels remain in the
collapsed position. A feature of the arrangement of Figures
10 and 12 is that the actuator 44’ will be lifted during
overtilting.
In a further modified carrier assembly as shown in
Figure 14, where again like references are used to dencote -
like parts, the actuator 44‘’ is carried by a shaft 40°’
depending from a rotary cam 92 in the carrier body 287/
which in this case has a closed top 94. The worm gear 30’’
is mounted above the cam for rotation about a shaft 96 and
the worm gear and cam have interfitting inclined camming
surfaces 90’’. A coil spring 98 may be provided to exert
downward pressure on the worm gear. '
In this arrangement, when the covering is being
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upper track 122. Sone, but not all, of the vanes 14 are provided
wWith runners 162. In the construction shown every third vane 14 is provided
with a runner 162. This nay be in the formof a plastics naterial plate
havi ng an upwardly extending pin with a jead on it, which rides in the
track 122. The second end rail“103 is preferably fixed, e.g. as
at 145 to the floor. It will be appreciated that if one grasps

concer {1 na. UG R Ehe M the Y iF Attt AR frAara .l ARTeROVE OB aRRE,

simlar to th&td@ﬁaaucd?viuqamI#niwﬁctnﬁtqrtmeeendtabﬁd bp2the whimr gghr

then it Wil e3bicRlgt the interfitting surfaces 90’/. When excessive
resistance is encountered, as previously, the worm gear will
be lifted against the pressure of spring 98, for energy
~storage. When the resistance is reduced, the spring pushes
the worm down back into engagement with the cam, thereby
rotating the cam and actuator. Alternatively, the worm gear
itself may comprise a weight for energy storage and the
spring can be omitted. o

Contrary to the arrangement of Figures 10 to 12,

the arrangement of Figure 14 does not lift the actuator
during overtilting. The interfitting inclined cam surface
can be so shaped that the holders are naturally returned to
a fixed home centre position. This arrangement is
particularly helpful when one is using a single control or
so called "mono-command" arrangement which provides both
movement of the carriers and tilting of the vanes. The
reason for this is that with this "mono-command" system,
when one operates the control with a view to moving_tﬁe _
carriers in the opposite direction from previously, the
first thing that happens when the panels are in the
collapsed position (light control window covering being
retracted) is that the vanes are starting to tilt in the
direction in which the window covering would give maximum
light passage when it is in its fully expanded condition.
However, because the vanes are still in their collapsed
position and cannot fully tilt towards said maximum light
passage condition[ the actuators will be loaded in a
direction opposite to the direction in which the actuators
are loaded when the window covering is in its overclosed
position. Once the actuators are all loaded, the end =
carrier begins to move, thereby allowing subsequent vanes to
tilt to their maximum light passage condition whereby the
actuators will be unloaded. Hence, when the window covering
is moved to its expanded condition the vanes reach the
maximum light passage condition. Once the window covering
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out so that the w ndow covering is as shown in Figure 19. Further novenent
of the end rail 102 and the bias of the vanes will| cause deflection of the
vanes 14 to provide nore or | ess passage for |ight through the covering.

If reference is now made to Figure 20, there is shown a headrail 240 in
“which are nounted a plurality of sliding*carriers 242 which are preferably
provi ded with wheels (not shown) for running al ong guide tracks formed in
the headrail. Movenent of the carriers 242 can be effected in any suitable
manner but as shown a cord system 246 is_provided. The assenbly of carriers
in the headr BRF ¥gpcbedgdier fullisiennanded qondition| thedwindews cayening

fﬁ%%ﬁ in Eaa?nwef@ﬁs@at éﬁ dﬁéélé'iiﬁﬂj Q‘lg{ed‘h?&g@{c'i?mﬁéhdr%r zkfeiéé-iﬁs in
e OKS atent, a 1, rQ may, pe rqvi de ana rtnis hm e (6] a
pul | ey wi th APpERECSSen SASECOAN . | (The JANeS a&’sﬁci%%%%evﬂ ‘éﬁ\ﬁrﬂfind

wor m wheel ,-

ssbstaktially lie in one plane as previously described.

Upon further operation of th2 mono-command system the vanes
will overclose and the actuator will be locaded as described
earlier. Upon again further operation of the mono-command
system the end carrier starts to move towards the collapséd
condition of the window covering and the panels will fold in
a zigzag way whereby the actuators will become unloaded.

The actuators must therefore be capable of loading in either
direction so as to enable this operation to take place in
either one direction or the other. 1In a still further
modified carrier assembly as shown in Figure 15, the
actuator 44’’’ is carried on a shaft 40’’’ rotatably mounted
in carrier body 28’’’ and having a cam 92’/ at the top of
the shaft. The worm gear 30’’’ is rotatably mounted about
the shaft and interfitting V-shaped camming surfaces 90’’’
are again provided on the worm gear and cam. The worm gear
sits on a coil spring 987/’ at the base of body 28’‘’’. 1In
this arrangement, when the resistance to rotation of the
actuator becomes excessive, the worm gear is cammed
downwardly against the bias of the spring 98‘’’ by cam 92/’/
and when the resistance is decreased the worm gear is sprung
back up to re-engage the surfaces 950’’’ and rotate the
actuator 44/’‘. '

The system for operating the opening and closing
of the window covering and the system for tilting the
hangers may be separated (individual operation) or may be
combined in a mono-command system (combined operation),
which systems are well known in the art. 1In the latter
case, it will be possible to move the carriers and tilt the
hangers by operation of one simple wand, cord or the like.
Furthermore, the above'operation may be actuated by motor
drive means which are opefable by means of, for example, a
remote control unit.

Experience has shown that there can be a problem \
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Pat ent: 4267875, and the worm wheel in each carrier is connected to a
separ ate hanger 252. Supported by the hangers is a w ndow covering 210
conprising front and rear sheer fabrics 270,272 between whi ch extend vanes
274, which are connected to the fabrics 270,272 in any suitable way e.g. by
adhesi ve. The upper ends of the vanes 2722 are nounted on the hangers 252.

It will be appreciated that the _ 26

that the bottom of the end portion of the window covering
tends to move towards the centre of the window covering,
that is the end edges tend to be not truly vertical, but
angled slightly inwardly of the vertical from top to bottom.
According to the invention, this may be overcome by
providing a facility on the carriers at the ends of the
window covering for lifting only the end actuator arms. In
fact the problem comes even more acute when the window
covering is moved to the position in which the vanes are
open, i.e. substantially perpendicular to the sheer fabrics.
The invention therefore further provides a facility by
further lifting of the actuator arm as the window covering
is turned to the open position. One or two carriers
according to the construction of Figures 10 to 12 may be

- used at an end location to produce this lifting effect.

‘Another structure of carriage suitable for _
carrying this out is illustrated in Figure 16 in which like
parts have been indicated by like reference numerals to
those of Figure 10, but with the addition of the reference
letter A. 1In this structure the worm géar 30A is again
urged downwardly by a spring 98A and is provided with a
lower cam surface 80A provided with opposite flat portion
80B. A cam member 90A is fixedly secured to the housing 282
of the carrier and has cam surfaces 81A and 81B
complementary to surfaces 80A and 80B respectively. Cam
membér 90 is of annular form allowing for the passage of the
downwardly extending threaded shaft 40A fixedly secured to
the worm gear 30A. The actuator arm 44A is provided with a
central bearing sleeve 82, preferably of metal, which is
ffeely rotatable about the threaded shaft 40A.

Threaded onto the shaft 40A is a locking ring 83,
the lower surface of which bears against the upper surface
of the bearing sleeve 82. This sleeve is provided with an
'upwardly extending projeétion 82A which is capable of being
engaged in one of a plurality of circumferentially spaced
indentations 83A in the lower surface of the ring 83. (See

Figure 17).
This is the replacement sheet

Date: - 10 NOV 1997



operation of the vanes can be effected by operation of the bead chain 250
rotating the pulley which in turn rotates the tilt rod. Rotation of this

tilt rod will effect rotation of a worm wheel and pinion (not shown) which
will in turn cause the hangers 252 to rotate about their respective
vertical axes. This rotation will, it wi43 be appr eci ated, cause tilting of
the vanes 274 about their respective vertical axes. | f one
operates the pull cord 246 then the end one 43 of the carriers will be

pulled to the left or thdtditbe1uNGthd NSser &34 & £ é@stagsgﬁ'hgt fidtWesh -
{hem spacer s, £in TUPTRM sl s 45 Slad S E UL Lo7EE Brata St
t he

the ring 82. .

Mounted above the wing nut 83 is a spring holding
plate 87 having an aperture therein for the passage of the
shaft 40A, the latter having a key way 40B engaged by a key
87A on the plate 87. 1In this way the plate 87 is caused to
rotate with the shaft 40A. A spring 58A is connected to the
plate 87 as shown and also to the arm 44A.

In order to initially adjust the height of the arm
44A the wing nut 85 is loosened downwardly which enables the
locking ring 83 to be rotated. 1In this way, if it is
rotated upwardly, then when the wing nut is again tightened,
the arm will be raised to a higher level. By use of a wing
nut and a knurled locking ring 83, this operation can be
carried out readily by the installer.

When the vanes carried by the arm 44A are turned
to a direction perpendicular to the sheer fabrics, the cam
surfaces 80A and 81A will ride up one another to give a
further raising of the arm 44A. The fully opened position
will be determined by the flats 80B and 81B engaging one
another. 1If necessary, a suitable ridge and groove can be
provided in these flats to determine accurately the
perpendicular position of the vanes. When the blind is
moved back to the closed position of the vanes, the cams
will be such as to allow the worm gear 30A to fall again,
thereby lowering the arm 44A, progressively as the vanes
move to the closed position. The spring 58A will operate as
previously.

However, it will be noted that because there is no
equivalent to the down turned portion of the element 42 of

- Figure 2, the arm 44A can move equally in either rotational
sense and the provision of a plate 87 keyed to the shaft
40A, the spring 58A will provide a fixed home centre
position for the arm 44A and thus of the associated vane.
| An alternative to the spring 58A and plate 87
would be a C shaped spring having its centre portion secured -
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adj acent carrier 242 to nove to the rirght with it and then the subsequent

carriers will also in turn nove to the right to provide the right spacing.
It will be appreciated that when the end carrier 243 is noved to the. right,
this will have the effect of noving the _vane associated therewith.- After a

certain distance of novenent, the sheer Zabrics thensel ves will cause the
next vane, and its carrier, to nove to the right also and so on.

It is also further contenplated that the structure shown in Figure 20 could
be nodified so that there is no facility for noving the carriers 242 al ong
the end rail toThbe shafe €3 r4@X amdults beidé xatms oehfayihgeonendaweach

: . _ , L : ' lgqure. - t.he onl
facility for iggiﬁgngﬁé%“ ore B, | ThES 4G A wiar' BFOFES RER. 50 The
vanes. ntre position.

In one structure according to the invention,
instead of providing for the end vane of any of the blinds
described above to be capable of being turned, provision can
be made for each end vane always to be fixed in the "open"
position, i.e. perpendicular to the sheer fabrics. This can
assist in ensuring that the window covering stacks neatly as
shown in Figure 8, as the covering is drawn back to the
fully open position. It is particularly useful when the
covering for a window comprises two parts, one which is
stacked to the left of a window and the other to the right,
as with conventional curtains or drapes.

It is also contemplated that, as an alternative,
vanes could be controlled so that they remain closed as the
‘window covering is expanded towards the closed window
covering position. .

As illustrated in Figure 20, to be described
later, the hangers may be cbupled directly to the vanes. 1In
this case, the vanes, which are directly tilted by the
hangers, should be sufficiently stiff to operate the window
covering from its open towards its closed and collapsed '
condition.

_ Referring now to Figures 18 and 19, there is again
shown a window covering formed in the same manner with two
- sheer fabrics 10,12 and vanes 14. Secured to the sheer
fabric 10 at one end thereof is a first end rail 102 and
secured to the other end of the second sheer fabric 12 is a
second end rail 103. |

Extending above the window covering is a
horizontal track 122. The first end rail 102 is mounted on
a bracket 158 having a first arm 156 associated with two
sliding carriers 152,154 slidable in the track 122 and a
second arm 160 engaged in end rail 102. The lower end of
the head rail 102 is shown as not riding in a track but it
is conceived that it could ride in a lower track .similar to
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In Figure 21 sheer fabrics 312,314 are connected to circunferentially
spaced apart fixing nmeans 320,322 on a wind up roll 324 which is nounted
with its longitudinal axis extending generally vertically to one side of
the frame of a wi ndow. The | ower end of 5%6 roll can be fixed to 'the floor
or to a location bel ow the wi ndow. Vanes“316 extend between fabrics 312 and
314. Associated with the roll 324, at the upper end thereof, is a
cord reel 326 and a control pulley 330 at the

upper track l12z.

Some, but not all, of the vanes 14 are provided
with runners 162. In the construction shown every third
vane 14 is provided with a runner 162. This may be in the
form of a plastics material plate having an upwardly
extending pin with a head on it, which rides in the track
122. _

The second end rail 103 is preferably fixed, e.qg.
as at 145 to the floor.

It will be appreciated that if one grasps the
first end rail 102 and moves it to the left, then the
covering will concertina up in the manner indicated and will
draw back in the manner similar to that of a curtain. If
one pulls the end rail 102 to the right then it will stretck
out so that the window covering is as shown in Figure 19.
Further movement of the end rail 102 and the bias of the
vanes will cause deflection of the vanes 14 to provide more
or less passage for light through the covefing.

If reference is now made to Figure 20, there is
shown a headrail 240 in which are mounted a plurality of
sliding carriers 242 which are preferably provided with
wheels (not shown) for running along guide tracks formed in
the headrail. Movement of the carriers 242 can be effected
in any suitable manner but as shown a cord system 246 is
provided. The assembly of carriers in the headrail may be
generally similar to that disclosed in US Patent 3996988 in
the name Dwight or in US Patent 4267875, in the name Koks.
As in the Koks patent, a tilt rod may be provided and this
may be rotated by a pulley with a bead chain 250. The tilt
rod is associated with a worm and worm wheel, as in Koks US
Patent 4267875, and the worm wheel in each carrier is
connected to a separate_hanger 252. Supported by the
hangers is a window coveriné 210 comprising front and rear
sheer fabrics 270,272 between which extend vanes 274, which
are connected to the fabriecs 270,272 in any suitable way
e.g. by adhesive. The upper ends of the vanes 274 are
mounted on the hangers 252. It will be appreciated that the
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27 “end adj acent the reel 326. Rotation of the wind up roll 324 can be

ef fected by operation of a cord, for exanple a bead cord 332 w apped around
the control pulley 330. AIternatlveLy a notor drive could be provided. This
rotation is also inparted to the cord regl] 326. W apped ar ound
the cord reel 326 is a tension cord 334 i ch al so passes around a fixed
pulley 338 and is connected to the upper end of an end rail 342 having, in
its interior, a tension spring 344 to the upper end of which is attached
the end of the tension cord 334. As can be seen nore clearly in Figure 22,

the end rail ga2d¢i @l 1GFee ' Panes can be effected by operation of the
bead chain 250 rotating the pulley which in turn rotates the
tilt rod. Rotation of this tilt rod will effect rotation of
a worm wheel and pinion (not shown) which will in turn cause
_the hangers 252 to rotate about their respective vertical
axes. This rotation will, it will be appreciated, cause
tilting of the vanes 274 about their respective vertical
axes.

If one operates the pull cord 246 then the end one
43 of the carriers will be pulled to the left or the right.
Since these carriers have associated with them spacers 275,
movement to the right of the end carrier 243 will cause the
adjacent carrier 242 to move to the right with it and then
the subsequent carriers will also in turn move to the right
to provide the right spacing. '

It will be appreciéted that when the end carrier
243 is moved to the right, this ﬁill'have the éffect of
moving the vane associated therewith. After a certain
distance of movement, the sheer fabrics themselves will
cause the next vane, and its carrier, to move to the right
also and so on.

It is also further contemplated that the structure
shown in Figure 20 could be modified so that there is no
facility for moving the carriers 242 along the end rail.
Thus, these carriers could be fixed so that the window
covering is always in the position as illustrated in Figure
20 and the only facility for adjustment, therefore, will be
adjustment of the angle of the vanes.

In Figure 21 sheer fabrics 312,314 are connected
to circumferentially spaced apart fixing means 320,322 on a
wind up roll 324 which is mounted with its longitudinal axis
extending generally vertically to one side of the frame of a
window. The lower end of the roll can be fixed to the floor
or to a location below the window. Vanes 316 extend between
fabrics 312 and 314. '

Associated with the roll 324, at the upper end

thereof, is a cord reel 326 and a control pulley 330 at the
This is the replacement sheet
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t he second sheer fabric 314 only. Ext endi ng general ly

hori zontal | y above the w ndow covering 310 is a horizontal track 350 in
whi ch are horizontally novable two sliding carriers 352,354 which are
attached to one arm 356 of the right angl ed bracket 358 having a second,

| ower arm 360 secured to the end rail 342%o0 that the latter can hang
downwar dly and be supported by the sliding carriers 352,354 in the track
350. The |l ower end of the end rail 342 is not secured although it coul d be
guided in a further track at the bottom In operation initial

t of ' ' f t+i
Trotes o Ct e S el Ehe 2281 Thak, O REERLIDG SRS Yiid'ug TN Wz
will cause t9an RRATHRCBad by aPABatipoBnofha cord,3Lpr Axamplies & hgady up,

the sliding goxd £33 WeZpped dtblndl tHE abARFolNPulinask 3370 carrying the
end rail 34%i¥é£k§€f¥%ly a motor drive could be provided. This
rotation is also imparted to the cord reel 326.

Wrapped around the cord reel 326 is a tension cord
334 which also passes arbund_a fixed pulley 338 and is
connected to the upper end of an end rail 342 having, in its:
interior, a tension spring 344 to the upper end of which is
attached the end of the tension cord 334. As can be seen
more clearly in Figure 22, the end rail 342 is attached to
the second sheer fabric 314 only.

Extending generally horizontally above the window
covering 310 is a horizontal track 350 in which are
horizontally movable two sliding carriers 352,354 which are.
attached to one arm 356 of the right angled bracket 358
having a second, lower arm 360 secured_to the end rail 342
so that the latter can hang downwardly and be supported by
the sliding carriers 352,354 in the track 350. The lower
end of the end rail 342 is not secured although it could be
guided in a further track at the bottom. '

-In operation initial movement of the wind up roll
324 will effect the change of the relative angles of the
vanes 316 to the sheer fabrics 312,314 and further movement
will cause the covering 310 to wind up on the roll 324. As
it is rolled up, the sliding carriers 352,354 will slide
along the track 350 carrying the end rail 342 with them.

If the roll 324 is operated in the opposite sense, -
then the end rail 342 will be pulled back by the tension
cord 334.-:-% o | '
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If the toll 324 is operated in the opposite sense, then the end rail 342
w Il be pulled back by the tension cord 334.

28 - If reference is nom/nade to Figure 23, a furt her
28
If reference is ncw made to Figure 23, a further
rather different structure is illustrated. This structure

abrics extending generally
detail, therefore, the structure of Figure

23 employs a headrail 540 in which are mounted a plurality

o ding carriers 342 which are preferably provided with

shown) for running along guide tracks 544 formed

1. Mcvement of the carriers 542 can be

®
§-+.
o ]
[W)

v ny suitakble manner but as shown a cord system
346 is provided. The assenbly of carriers in.the headrail

_ ly similar to that disclosed in US Patent
3596938 in the naxze Dwight or in US Patent 4267875, in the
name Xcks. As in the Koks patent, a tilt rod 547 is
provided and this may be rotated by a pulley 548 with a bead
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rat her-diff.erent structure is illustrated. This structure has the pleats
of the sheer fabrics extending.generally vertically. |In detail, therefore,
the structure of Figure 23 enploys a headrail 540 in which are nounted a
plurality of sliding carriers 542 which_are preferably provided with wheels
(not shown) for running al ong guide trad®s 544 formed in the headrail
Movenment of the carriers 542 can be effective in any suitable manner but as
shown a cord system 546 is provided. The assenbly of carriers in the

headrai | mayspe; genspal | yored g ¢ i:Bdt hatv oisscégés&aeeaisw&%hera WOSR98Rai n

t he nane EMng t or_1n_US Patent 4267875 n the _nane Koks. . ILn t he Koks
patent, a anrmoﬂh§§1r|@%N%Hl&@&saﬁ¥€?ﬁ%'nﬂ?dbéhQnWEEH U?e§[MHQe9aSE8

with a bead carrier is connected to a seperate hanger 552.

.Pleats 518, 520, 524, 526 extend vertically as do vanes
528. The upper ends of the vanes are mounted on the hangers
552. It would be appreciated that the operation of the vanes '
can be effected by operatioh of the bead chain 550 rotating
the pulley 548 which in turn rotates the tilt rod 547.
Rotation of this tilt rod will effect rotation of the worm
wheel and pinion ( not shown ) .which will in turn cause the
hanger 552 to rotate about their respective vertical axes.
This rotation will, it will be appreciated, cause tilting of
the vanes 528 about their respective vertical axes. . :

If one operates the pull cord 546.then end one 543 .0of the
carrier will be pulled to the left or to the right. Since
these carrier have associated with them spacers 554, movement
to the right ef the end carrier 543 will -cause the adjacent
carrier 542 to move to the right with it and then the
subsequent carriers will also in turn move to the right to
provide the right spacing.

- As shown in this structure, a first end rail 560 is
associated with the right hand end of the sheer fabrics. This
end rail can be mounted on its own hanger which would then be
associated with the end carrier 543, or it can be mounted on
the same carrier as the right hand most vane.. This end rail
will then move with the end carrier and will act as a positive
end to the "curtain" formed by the blind assembly of the
invention. A second end rail 564 may, if desired, be provided
at the other end. However, neither of the end rails are
absolutely essential with the structure.
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29 chai n .,550.

The tilt

rod 547 is associated with a worm and wor m wheel ,

as i n Koks 426785, and the worm wheel in each carrier is connected to a
seperate hanger 552.
vanes 528. The upper ends of the vanes are nounted on the hangers 552. It
woul d be appreciated that the operatlon(ﬂ t he vanes can be effected by
operation of the bead chain 550 rotatnginhe pul l ey 548 which in turn

Pl eats 518, 520, 524, 526 extend vertically as do

A light control shade assembly comprising :-

rotates the tilt rod 547.
1.
a)
i)
ii)
b)

2.

3.

a shade member including :-

first and second generally parallel spaced apart
translucent sheets (10, 12, 270, 272, 312, 314),
each having at least two opposite parallel edges;
a plurality of spaced longitudinal, parallel
vertical vanes (14, 274, 316) fixed secured with
opposite longitudinal edge portions to said first
and second sheets to extend therebetween, parallel
to said at least two opposite parallel edges;
carrier means (20, 162, 242, 352-360) connected
to said shade member to suspend said shade
member in a planar condition, in which said shade
member is effective in shading a predetermined
area and in which condition the shade member is
adapted to be manipulated to alter the angular
orientation of the vanes between a closed position
with a central portion of said vanes extending
substantiallY'parallel to the first and second
sheets and an open position, -with the central
portion of the vanes extending generally

. perpendicular to said first and second sheet to

obtain light control in the 'shaded area and
wherein at least one of said first and second
sheets has dimensional stability in substantially .
mutually perpendicular directions (A, B) inclined
to said opposite edges of said sheet.

An assembly according to claims 1, wherein at least one
of said first and second sheets is a sheer fabric having threads
arranged inclined to said opposite parallel edges.

An assembly according to claims 2, wherein both said

first and second sheets are sheer fabrics and wherein the other
sheer fabric has threads normal and parallel to said opposite
parallel edges, with additional diagonally extending loop

threads.
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Rotation of. this tilt rod will effect rotation of the worm wheel and pinion

( not shown ) which will in turn cause the hanger 552 to rotate about their
respective vertical axes. This rotation will, it will be appreciated, cause
tilting of the vanes 528 about their respective vertical axes.  If one

operates the pull cord 546 then end one 5B of the carrier will be pulled
to the left or to the right. Since these carrier have associated with them
spacers 554, novenent to the right of the end carrier 543 will cause the
adj acent carrier 542 to nove to the right with it and then the subsequent

cart ihers Wi | It hatﬁo | Al dbBeily hecbaibigito tlalno\i,dehciein ghie Ty Gangl
S o RaeS S HEb S, RS 1s R i1k bt ARSI il
own hanger inkiegstideesd (279n Hmwiaspcaamajowi andt ke minbraaxisy 5a3d majar
can be nnug%gg ggtending substantially parallel to said opposite parallel
edges and wherein the other of said first and second sheets
comprises a knitted fabric including yarns (11) extending
substantially vertically and a plurality of £fill yarms (15, 17,
19, 21) extending between the vertical yarns (11) at acute angles

to the opposite parallel edges.

5. An assembly according to claim 1, wherein the carrier
means comprise a-'plurality of actuators (44) suspending said
shade member in a vertical plane, said actuators being connected
at spaced intervals to the upper edge portion of said shade
member and a drive mechanism for rotating said actuators to tilt
the vanes between the open and closed positions.

6. An assembly according to claim 5, wherein each said
actuators (44) comprises a pair of depending hangers (50)
attached to the respective first and second sheets.

7. An assembly according to claim 6, wherein one of the
depending hangers (50) of a pair is connected at the location
where a vane is fixedly secured to one of the sheets.

8. An assembly according to claim 7, wherein the other
depending hangers (50) of each pair is connected to the other
sheet at a location between two adjacent vanes.

9. An assembly according to claims 5, wherein the
actuators (44) are connected directly to the vanes.

10. An assembly accordiné to ahy one of claims 5, 6 or 7,
‘wherein the actuators (44) are attached to the shade member for
every other vane. '

This is the replacement shest
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the same carrier as the right hand nost vane€. This end rail wll then nove

wth the end carrier .and will act as a positive end to the "curtain" forned
by the blind assenbly of the invention. A second end rail 564 may, if
desired, be provided at the other end. - However, neither of the end rails
are absolutely essential with the struct#%.

30

11. zn assembly according to claim 6 or claim 8, wherein
each of said first and second sheets has a reinforcing band
extending along a top edge thereof and wherein each depending
hanger (50) of a pair is attached to a respective one of said

reinforcing bands.

12. An assembly according to claim 5, 6, 7 or 8, wherein
each carrier comprises a rotary drive mechanism (30, 32, 40) for
rotating said actuators (44) to rotate the vanes and a rotary
tilt drive means (34) associated with all of said drive mechanism
to rotary all of said actuators simultaneously.

13. An assembly according to claim 5, wherein said carrier
means comprises a guide track (28, 122, 240, 350) and a plurality
of carriages (20, 158, 162,'242, 352-360) slidably mounted for
movement along said track, between a retracted and an extended
condition, each of said carriages being associated with one of
said actuators for connecting to the uppér edge portion of said
shade member. '

14. An assembly according to claim 13, further comprising
means for imposing a force on said shade member in the closed
position of the vanes and extended condition of the shade member,
such that when said shade member is moved towards the retracted
condition, the imposed force is-rélieved and the shade member is
urged into folding.

15. An assembly according to claim 14, wherein each carrier
comprises energy storing and release means (58, 90, 92) connected
between the drive mechanism and the actuators (44) for storing
energy in the actuator in fully the extending and closed position
of the shade member and releasing said energy effective to
provide additional rotation of the

/
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CLAIMS: . 1. A | i ght control shade a§Senb1y conprising :- a)

a shade nenber including :- 1) first and second generally
paral | el spaced apart transl ucent sheets (10, 12, 270, 272,
312, 314), each having at | east two opposite paraIIeI edges;
ii) a plurality of spaced |ongitudinal, 3%arallel verti cal
vanes (14, 274, 316) fixed secured with opposi te | ongitudi na
edge portions to said first and second sheets to extend -

t her ebet ween, parall el to said at | east two opposite paralle

edges; actuatQ} WH@H'é31@E§€§1§€9ncé6%s1&@&1@5@d3§9)m5¥§M§ﬁ@dof the
to sai d shade penber %o sus end

condi ti on, CRRTHREER sEPY SF fufiy exgendeﬂenﬁ@PdF§18Pfe 9|v8 |ﬁ%§ﬁ§ﬁ¥ﬁg

a DFEdEterﬁbﬁdﬂtion, so as to stack the covering in substantially parallel
folds.

16. An assembly according to claim 15, wherein said energy
storing and release means comprise a resilient tensioning means.

17. An assembly according to claim 15, wherein said energy
-storing and release means comprises a weight means movable in
opposition to gravity.

18. An assembly according to claim 15, wherein an end one
of said carrier (28’, 28A) comprises means (82, 85) to adjust the
height of- the actuator.

19. An assembly according to claim 17, wherein each
actuator (44) is carried on a rotary shaft (40) depending from
said carrier, wherein said drive mechanism incudes a driven gear
(30) rotatably mounted around said shaft, a weight (80) mounted
on said shaft over said driven gear for sliding movement on said
shaft and rotation therewith, and wherein said energy storing and
release means comprises a slip coupling between the weight and
said gear for coupling the gear and the shaft during movement of
the vanes between the open and closed positions, for lifting the
weight out of coupling engagement with the gear when the actuator
is arrested by encountering said resistance

[

(AT R A |
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area and in which condition the shade nenber is adapted to be

mani pul ated to alter the angul ar orientation of the vanes

bet ween a cl osed position with a central portion of said
vanes extendi ng substantially parallel to the first and
second ' sheets and an open ition, with the central

portion of the vanes extending generally per pendi cul ar
to said first and second sheet to obtain light control in the
shaded area and wherein at |east one of said first and second

sheets hasagi "Ess iNYwisigtild WkightStdst41l ikddl into coupling enghyelent

perpendi cul ar. directions (A B) _incljned X t i p

edges of sﬂ?ﬁhsﬁéﬁtgear aé§¢m9%31 éséﬁb??tQE&SPdPﬁgtps ﬁﬁgiﬁsgfg §§§ é%ﬁrat
| east one whesasdidi resisbdneecdsdremewed.is a sheer fabric having threads
arranged inclined to said opposite parallel edges.

20. An assembly according to any one of claims 13 to 15,
wherein said at least one carrier (158, 352-360) comprises an end
carrier connected to a movable end rail (102, 342) connected to
one vertical side edge of said shade member and wherein the
opposite vertical edge of the shade member is fixed.

21. An assembly according to claim 15 or 16, wherein each
carriér'comprises a rotary shaft (40) extending from said carrier
and connected to said actuator (44), a driven gear in said
‘carrier co-axially and rotatably mounted with respected to said
shaft, wherein the energy storing and release means comprises a
cam member (92) and wherein the cam member and driven gear (30)
are provided with mutually-interfitting camming services movable
out of interfitting engagement for coupling and uncoupling the
gear and shaft for storing energy in the coupling means.

22. An assembly according to claim 21, including a spring
for urging the driven gear towards coupling engagement with the
cam member.

23. An assembly according to claim 16, wherein said
actuator control element comprises an element (42) adapted to
engage a first portion of the actuator (44) when the vanes are.
in the open and closed position and the spring in its retracted
positions, and to engage a second portion of the actuator (44)
to limit continued rotation of the drive mechanism and provide
maximum extension of the spring and energy storage in the
actuator. |

* [ L M S *
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3. An:assenbly according to clains 2, wherein both said first and second
sheets are sheer fabrics and wherein the other sheer fabric has threads
normal and parallel to said opposite parallel edges, w th additional

di agonal | y extendi ng | oop threads. .35 31

24. An assembly according to claim 19, or any one of claims
2, 21 to 23, wherein means are provided at the end of the
assembly for lifting only the end actuator.

25. An assembly according to claim 24 and further
comprising means for lifting the actuator further when the vanes
are tilted to a position substantially perpendicular to the first
and second sheets. |

* [ L M S *
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4. An‘assenbly according to claim1, wherein one of said first and second
sheets is a tulle fabric having dianond shaped interstices (27), having a
maj or and a mnor axis, said major axis extending substantially parallel to
sai d opposite parallel edges and wherein the other of said first and second
sheets conprises a knitted fabric including yarns (11) extending
substantially vertically and a plurality of fill yarns (15, 17, 19, 21)
extendi ng between the vertical yarns (11) at acute angles to the opposite
paral | el edges. 5. An assenbly according to claim1, wherein the
carrier nmeans conprise a plurality of actuators (44) suspendi nggai d shade
menber in a vertical plane, saidgactuajors being corgected_g Aﬁﬁéﬁgﬁ._?,
intervals to the upper edge porté off sai d shade A&R&’

.
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sheet at a.location between two adjacent vanes. 9. An assenbly
according to clains 5, wherein the actuators (44) are connected
directly to the vanes. 10. An assenbly according to any one of

clains 5, 6 or 7, wherein the actuators §44) are attached to the shade
menber for every other vane. :
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32 : :11. An assenbly according to claim6 or claim8, wherein each
of said first and second sheets has a reinforcing band extending along a
top edge thereof and wherein each dependi ng hanger (50) of a pair is
attached to a respective one of said reinforcing bands. 12. An
assenbly according to claim5,-6, 7 or & wherein each carrier conprises a
rotary drive nmechanism (30, 32, 40) for rotating said actuators (44) to
rotate the vanes and a rotary

: i

i
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tilt drive.means (34) associated with all of said drive nmechanismto rotary
all of said actuators sinultaneously. 13. An assenbly according to
claim5, wherein said carrier neans conprises a guide track (28, 122, 240,
350) and a plurality of carriages (20, 158, 162, 242, 352-360) slidably
mounted for nmovenent along said track, b®tween a retracted and an extended
condi tion, each of said carriages bei,ng a oc'ate: Mt B pne of said
actuators for connectEl' ?Qhe upgéy ed i @ of~¢4i d shade nenber.

14. An assenbl-y accor i@t- cl ai gy CONMDY 1 SIing ans for

i Bh of the vanes

I nposing a force on said shade ne [ '\
and ext ended condition of the 22 BT —*
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such that when said shade nenber is noved towards the retracted condition
the inposed force is-relieved and the shade nenber is urged into folding.
15. An assenbly according to claim 14, wherein each carrier conprises
energy storing and rel ease neans (58, 90, 92) connected between the drive
mechani sm and the actuators (44) for stoﬁing.energy In the actuator in
fully the extending and cl osed position of the shade nmenber and rel easing
said energy effective to provide additional rotation of the

Fig.74.
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33

stack the covering in substantially parallel folds.

according to claim15, wherein said ener
conprise a resilient tensioning neans.

Fig. 16,

actuator when said resistance is relieved by novenent of the
carriages for the fully extended condition to a stacked condition,

so as to
16. An assenbly

?y storing and rel ease neans
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17. Am assenbly according to claim 15, wherein said energy storing and
rel ease neans conprises a wei ght neans novable in opposition to gravity.
18. An assenbly according to cl-aim 15, wherein an end one of said.carrier
(28", 28A) conprises neans (82, 85) to adjust the height of the actuator.
19. An assenbly according to claim 17, wherein each actuator (44) is .
carried on a rotary shaft (40) depending fromsaid carrier, wherein said
drive nechani smincudes a driven gear (30) rotatably nounted around said
shaft, a weight (80) nounted on said shaft over said driven gear for
sliding novenent on said

Fig.18 | 2 54 12z
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shaft and rotation therewith, and wherein said energy storing and rel ease
means conprises a slip coupling between the weight and said gear for

coupling the gear and the shaft. during novenent of the vanes between the
open and cl osed positions, for lifting the weight out of coupling

engagenment .with the gear when the actuat®r is arrested by encountering said
resi st ance 34
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and for all.owng the weight to fall back into coupling engagenment wth the
gear acconpanied by rotation of the shaft and actuator when said resistance
i's renoved. 20. An assenbly according to any one of clains 13 to 15,
wherein said at |east one carrier (158, 352-360) conprises an end carrier
connected to a novable end rail (102, 348) connected to one vertical side
edge of said shade nenber and wherein the opposite vertical edge of the
shade nmenber is fixed. 21. An assenbly according to claim15 or 16,
wherein each carrier_conprises a rotary shafs, (40 xtendi ng fromsaid
carrier - 330 ‘ 7E3£7 2?76 ' |
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and cofhnected to said actuator (44), a driven gear in said carrier
co-axially and rotatably nounted with respected to said shaft, wherein the
energy storing and rel ease neans conprises a cam nmenber (92) and wherein

t he cam nenber and driven gear (30) are provided with nutually interfitting
canm ng services novabl e out of interfiﬂﬂing engagenent for coupling and
uncoupl ing the gear and shaft for storing energy in the coupling neans.

22. An assenbly according to claim2l, including a spring for urging the
driven gear towards coupling engagenent with the cam nenber. 23. An
assenbly according to claim16, wherein said actuator control el enent

conpri ses an el enent (42) adapted to
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e actuator (44) when t he vaneSRﬁPEAGmMEMESHﬁﬂh
spring: ini'ts retracted positions

he actuator (44) to limt contlndgé%%%
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COVERING ASSEMBLY FOR ARCHITECTURAL OPENINGS |

The present _invention' relates to a covering assembly
particular for windows, doors and other architectural openings.
There are many known forms of covering assemblies for
windows, doors and the like including curtains, roller biinds,
venetian blinds, drapery and the like. Recently there has been
proposed a windowcovering assembly which includes a first and
- second generally parallel spaced apart vertically extending
sheer fabrics having a plurality of spaced generally parallel
transversely extending vanes fixed secured té'the first and
second sheer fabrics to extend therebetween. _

The sheer fabrics are often constructed of.a translucent or
transparent material and may be in the form of woven or knitted
fabrics or non-woven fabrics or indeed may simply be éheets of
plastics material. The vanes are usually opaque.or semi-opaque
and by adjusting the relative positions of the sheer fabrics,
the vanes can be caused to tilt relative to the sheer fabrics
rather in the manner of the slats of a horizontal or vertical
blind. Conventionally'the vanes extend horizontally in such
assemblies and the sheer fabrics are supported on a tilt roll
which can also be used a wind up roll. Also known are vertical
venetian blinds in which the individuai vanes extend vertically;
such assemblies have a head rail fpr opening and closing the
assembly and for tilting the vanes when the.assembly is in the
closed position covering the opéning. _

FR-A-1309194 discloses a light control shade assembly
comprising a shade member inéluding first and second generally

parallel spaced apart translucent sheets, each having at least
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An assenbly according to, claim19, or any one of cl a'i'.BBPLACEBIIEI\F[CSI-ﬂéET

wher ei.n ”EaTREPLRCENE%UnSﬂEET the énd of the assenbly for lifting only the

end act uat on?

myagsenbly according to claim24 and further

conprising feans foaﬁhgéﬁén he actuator further when the vanes are tilted
' y

to a positidn |suBst

per pendicular to the first and second sheets.
' 36

COVERING ASSEMBLY FOR ARCHITECTURAL OPENINGS

ABSTRACT

. A covering for an architectural opening such as a
window or door is in the form of a vertically oriented
fabric assembly having front and rear sheer fabrics
interconnected by vertically extending vanes. The vanes can
be tilted through a series of carriers mounted on a track
rail from which the covering is suspended in order to adjust
the spacing between the fabrics between open and closed
positions and adjust the light transmitting characteristics
of the covering. The covering can be extended across the
opening by separating the carriers on the track rail and can
be contracted by stacking the carriers toward one end of the
track rail. A unique design of carrier allows the covering
to fold on itself in the contracted state, in the manner of
a conventional drape.



