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(54) Retractable Projection Screen and Device for Ensuring its Flatness

(57) The invention relates to a projection screen con-
sisting of a rollable fabric (22) comprising a projection
surface (28), means for rolling the said fabric, ballasting
means (24) helping with the unrolling of the said fabric
and providing it by gravity with vertical tensioning, and

means for guiding (25, 26) and for laterally tensioning
(29) the said fabric that are secured to fixed lateral walls
that are generally face to face and at right angles to the
fabric.
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Description

[0001] The present invention relates to projection
screens and more particularly video projection screens
for domestic use.
[0002] The subject of the present invention is a device
for retracting and tensioning a projection screen.
[0003] Various devices for retracting projection
screens are known, the object of which is to cause the
screen to disappear from view when it is not used for a
projection. Such devices usually consist in the rolling of
the screen around a roller, which may or may not be
motorized. When the screen is in the operating position,
it is extended on a substantially vertical plane. After its
use, it is rolled around a fixed roller so as to clear the
space occupied by the screen when it is operating.
[0004] Such devices are particularly suitable for the
use of projection screens in premises that are not exclu-
sively reserved for video projection, such as multiple-use
rooms in dwellings, or else multipurpose conference
rooms.
[0005] A conventional drawback of the screens that
are retracted by rolling is there lack of flatness when they
are unrolled, in the operating position. Usually ballasted
by a bar called a ballast bar which is generally horizontal
and secured to the bottom edge of the screen, they sus-
tain a vertical tension which allows them to extend in a
vertical plane. This vertical tension is due to the force of
gravity which is exerted on the bottom edge of the screen
because of the weight of the ballast bar.
[0006] This same force allows the screen to extend
when a user unrolls the roller around which the screen
is rolled when it is not in operation.
[0007] However, this force is in a vertical direction only.
Any lack of uniformity in the material forming the screen
and any other deformation due to its wear or any other
cause gives rise to flatness defects appearing like waves
on the surface of the screen. Similarly, the lateral edges
of the screen tend to bend instead of remaining straight.
[0008] To remedy these problems, devices for tension-
ing the screen have been used. Generally, they consist
of fastening lugs protruding laterally from the surface of
the screen, symmetrically on either side of the latter.
These fastening lugs have different lengths so that their
ends are placed in a arc of a vertical circle travelling away
from the surface of the screen at the top and at its base
and moving closer thereto at the middle. On each side,
a halyard connects the ends of these fastening lugs to-
gether, thus describing an arc of a circle along the ends
of the latter. Each halyard is fastened at the top to the
said roller around which the screen rolls, and at the bot-
tom to the said ballast bar.
[0009] Therefore, the ballast bar applies by gravity a
vertical force on the halyard which, not being parallel to
the edge of the screen, exerts a resultant horizontal force
which pulls the fastening lugs towards the outside of the
screen. This applies a lateral tension which, combined
with the vertical tension force applied directly by the bal-

last bar, makes it possible to give the screen the neces-
sary flatness.
[0010] Such devices are however awkward to apply,
particularly by reason of the adjustments that they require
to operate correctly. Moreover, the arrangement in an
arc of a circle of the halyards situated on either side of
the screen is often considered unattractive. Finally, the
fastening lugs and the halyard situated on either side
involve a total width of the device that is substantially
greater than that which would normally be necessary for
the screen alone.
[0011] A first object of the present invention is to pro-
pose a retractable projection screen that is totally flat
when the screen is in the operating position.
[0012] A second object of the present invention is to
propose a device for retracting the said screen that is
particularly well hidden when the said screen is retracted.
[0013] A third object of the present invention is to pro-
pose a retractable screen that is simple to use and is not
very costly.
[0014] In greater detail:

A projection screen comprising: a rollable fabric
forming a projection surface;
means for rolling the said fabric; ballasting means to
assist with the unrolling of the said fabric and to pro-
vide it by gravity with vertical tensioning: guidance
means for guiding and for laterally tensioning the
said fabric, said guidance means being secured to
fixed lateral walls being generally face to face and
at right angles to the fabric; characterized in that,
in use, only a portion of the fabric rolls and unrolls,
which portion remains hidden from view, and in that
the projection surface may be moved between a pro-
jection position, in which it is deployed in front of a
wall, and a retracted position, in which it is hidden
from view behind a wall.

[0015] Preferably, a screen according to the present
invention comprises a first portion called the rolling por-
tion which rolls and unrolls around rolling means so as
to determine the position of a second portion comprising
the said projection surface which does not roll.
[0016] Preferably, a screen according to the present
invention comprises a wall called a dissimulation wall that
is substantially at right angles to the said lateral walls to
which the said guidance means are secured, the said
portion of the screen forming a projection surface being
behind the said dissimulation wall when the rolling portion
is rolled, and in front of the said dissimulation wall when
the rolling portion is unrolled.
[0017] Preferably, the said means for guiding and for
laterally tensioning the fabric consist of two pluralities of
fastening elements each capable of moving along a rail,
the said rails being placed symmetrically in two generally
parallel planes secured to the said lateral walls being
face to face, and at right angles to the plane on which
the fabric unrolls.
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[0018] Preferably, the said rails comprise at least a first
portion extending vertically and a second portion extend-
ing behind the said dissimulation wall, the said two por-
tions being connected by a connection fillet.
[0019] In a first embodiment of the invention, the dis-
simulation wall is vertical and extends parallel to a parti-
tion in front of and close to the latter.
[0020] Preferably, in this first embodiment of the inven-
tion, the dissimulation wall supports at least one sound
source in front of which the projection surface is placed
when the rolling portion of the fabric is unrolled and the
projection surface is permeable to sound waves.
[0021] In a second embodiment of the invention, the
dissimulation wall is substantially horizontal and extends
beneath a ceiling.
[0022] The objects, features and advantages of the
present invention will emerge from the description given
below of two embodiments of the present invention given
as illustrative and non-limiting examples, with respect to
the appended drawings in which:

Fig. 1 is a view in front elevation of a retractable
screen according to the prior art.

Fig. 2 is a partial view in perspective of a screen
according to the invention in the unrolled position.

Fig. 3 is a view in cross section of a screen according
to the invention in the unrolled position.

Fig. 4 is a plan view of a fabric unrolled flat of a screen
according to the invention.

Fig. 5 is a view in section of a detail of guidance
means according to one embodiment of the inven-
tion.

Fig. 6 is a view in section of a second embodiment
of the invention. and

Fig. 7 is a partial view in perspective of a variant
embodiment of a screen according to the invention.

[0023] In greater detail, with reference to Fig. 1, a rol-
lable projection screen according to the prior art compris-
es a projection fabric (10) extending in a vertical plane
in the unrolled position. The fabric (10) is attached to its
top portion to a rolling tube (11), preferably retaining, in
the unrolled position, at least one undeployed revolution.
[0024] The fabric (10) is furnished with a ballast bar
(12) at its bottom portion, which forces it to unroll and to
be stretched vertically by gravity.
[0025] The fabric (10) comprises two portions. A first
portion (13) which is black in colour and constitutes a
support and a frame for a second portion (14), called the
projection surface, which is white or light grey in colour.
Usually, the fabric (10) is made of a uniform material, the
portions (13) and (14) being delimited by the black paint

of the portion (13).
[0026] In many embodiments, the projection surface
(14) is totally surrounded by black edges, thus forming a
framed enclave in the portion (13).
[0027] Each lateral edge of the fabric (10) is furnished
with a plurality of eyelets (15) that are aligned vertically
and close to the edges.
[0028] A first halyard (16) is provided on each side of
the fabric, extending substantially in the same plane and
in a generally vertical direction. The halyard (16) is rolled
up at one end around the rolling tube (11), and is attached
at its other end to the ballast bar (12), at an appropriate
distance outside the fabric (10).
[0029] A second halyard (17) is also attached to the
ballast bar (12), substantially at the same attachment
point as the first halyard (16) and to the rolling tube (11)
around which it is partially rolled. This second halyard
(17) is placed in zigzags so as to connect each of the
eyelets (15), that it passes through, to the first halyard
(16).
[0030] Each side of the fabric comprises a first halyard
(16) and a second halyard (17) placed symmetrically rel-
ative to the vertical median of the fabric.
[0031] When the halyard (17) is stretched with an ap-
propriate force, either prior to their attachment, or by ap-
propriate tensioning means (not shown), the halyard (16)
curves because of the lateral traction exerted on it by the
halyard (17) while the tension exerted on it by the ballast
bar attempts to make it rectilinear.
[0032] Therefore, the halyard (16) in its turn exerts on
the eyelets (15), via the halyard (17), a force tending to
pull them substantially in a lateral direction and toward
the outside of the fabric (10). Therefore, the eyelets (15)
and the halyards (16) and (17) tension the fabric (10).
[0033] According to a first embodiment of the inven-
tion, with reference to Figs. 2, 3 and 4, a screen (20)
according to the invention is placed generally parallel to
a vertical wall (36) and extends between two walls (38)
and (38’) (the latter not being shown) facing one another,
substantially parallel, vertical and at right angles to the
wall (36). Two substantially horizontal walls (35) and (37)
extend in a direction at right angles to the walls (36), (38)
and (38’) which they limit respectively at the bottom and
at the top.
[0034] The walls (35), (36), (37), (38), and (38’) con-
ventionally constitute one end of a dwelling room, but
may also be, for example, a portion of an item of furniture
capable of accommodating the said screen.
[0035] The screen (20) comprises a rolling tube (21)
extending in a substantially horizontal direction, parallel
to the walls (35) and (36), and is attached by its ends to
the walls (38) and (38’). The screen (20) also comprises
a flexible rectangular fabric (22), preferably formed of a
cloth, but also being able to be a sheet of a plastic ma-
terial, or of any other suitable material.
[0036] The fabric (22) (Fig. 4) comprises a portion
called the support portion (27) and a smaller, rectangular
projection surface (28) the sides of which are parallel to
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the fabric (22). The projection surface (28) is white or
light grey in colour, the support portion (27) being black
and framing the projection surface (28) so that three edg-
es of the projection surface (28) are framed by a black
strip of substantially constant width. The fourth edge of
the projection surface (28) is extended by a preferably
black surface of the support portion (27) which consti-
tutes the majority of the surface area thereof. The fabric
(22) comprises an edge called the rolling edge which rolls
up around the rolling tube (21) with, in the unrolled posi-
tion, at least one undeployed revolution, and an edge
called the bottom edge opposite to the rolling edge which
comprises a ballast bar (24) consisting, for example, of
a metal bar of circular section inserted into a sewn or
heat-sealed sheath provided in the fabric (22).
[0037] The sides of the fabric (22) at right angles to
the bottom and rolling edges form the lateral edges that
are furnished with a plurality of elastic means (29) placed
at regular intervals over a portion of their height that is
less than or equal to half of their height and greater than
or equal to the height of the projection surface (28). The
said elastic means (29) connect a portion of the lateral
edges of the fabric (22) to sliders (25) capable of sliding
in a guide rail (26) as shown in Fig. 5.
[0038] Two guide rails (26) and (26’) (the rail 26’ not
being shown in the drawings), extend over the walls (38)
and (38’) (the wall 38’ not being shown in the drawings),
face to face, in a form of an inverted U and thus determine
a travel path for the sliders (25).
[0039] A dividing wall (31) parallel to the wall (36) ex-
tends from the wall (35) and between the walls (38) and
(38’) and has a free upper edge allowing a passageway
beneath the wall (37). This dividing wall (31) is placed
between the vertical legs of the inverted U of the guide
rails (26) and (26’), the central portion of which passes
through the said passageway between its upper edge
and the wall (37).
[0040] The dividing wall (31) is pierced with at least
one opening in which there is at least one source of sound
reproduction (30), represented in the form of a loud-
speaker in the appended drawings. Advantageously, a
plurality of speaker systems will be provided, preferably
three speaker systems placed substantially at the same
height, as the sound source (30). Such speaker systems
may, as a variant, be attached to the dividing wall (31)
or fitted into recesses arranged in the said dividing wall.
[0041] The central portion of the inverted U formed by
each of the guide rails (26) and (26’) is designed to be
wider than the depth of the sound source (30) and of the
dividing wall (31) together.
[0042] Two deflection guides (32) and (32’) consisting
of a quarter of cylinders are placed close to the upper
edge of the dividing wall (31) and extend parallel to the
said dividing wall between the inner radii of the curved
portions of the rails (26) and (26’). The radius of the de-
flection guides (32) and (32’) is substantially equal to the
inner radius of the curved portions of the guide rails (26)
and (26’).

[0043] The projection surface (28) of the fabric (22)
consists of an acoustically transparent material. Prefer-
ably, the whole of the fabric (22) consists of an acousti-
cally transparent material that is substantially white in
colour, the fabric being partially painted black over the
whole of the support portion (27) and a reserved area
remaining white determines the projection surface (28).
When the fabric (22) is in the unrolled position, as shown
in Figs. 2 and 3, the projection surface (28) extends in
its totality in front of the dividing wall (31) and in front of
the sound source (30). Since the fabric (22) is permeable
to sound waves, the sounds emitted by the sound source
(30) seems to come from the screen onto which a corre-
sponding image is projected, which is a desired effect.
The fabric (22) is then tensioned vertically by the force
of gravity exerted by the ballast bar (24), the force holding
it in the opposite direction being that of retention by the
rolling tube (21) deflected by the two deflection guides
(32) and (32’).
[0044] Horizontally, the fabric (22) is tensioned by elas-
tic means (29) attached to the sliders (25) capable of
sliding in the guide rails (26) and (26’).
[0045] When the rolling tube (21) is rotated by appro-
priate and known driving means, conventionally an axial
motor (21’), the rolling tube (21) rolls up the fabric (22).
The sliders (25) slide in the rails (26) and (26’), while the
fabric (22) rises vertically along the wall (31), and passes
over the latter in the direction guided both by the rails
(26) and (26’) and by the deflection guides (32’) and (32),
in order subsequently to extend partially between the di-
viding wall (31) and the wall (36).
[0046] The axial motor (21’) is furnished with a stop-
ping device, called an adjustable end-of-travel device,
operating in both directions of rotation. This device is
adjusted so that, when the fabric is rolled up, the ballast
bar (24) is substantially in line with the bottom edge of
the front deflection guide (32’), and, when the fabric is
unrolled, the whole of the projection surface (28) is be-
neath the lower edge of the deflection guide (32’), in prac-
tice in a position that is suitable for receiving a video or
other projection.
[0047] Therefore, the ballast bar (24) is always in front
of the dividing wall (31).
[0048] When the rolling tube (21) turns in the reverse
direction, allowing the fabric (22) to be unrolled, the bal-
last bar (24) is beyond the two deflection guides (32’) and
(32), pulls the fabric (22) down and therefore helps its
unrolling while keeping it vertically in tension. The adjust-
able end-of-travel device of the axial motor (21’) stops
the unrolling of the tube (21) when the projection surface
(28) is in the desired position.
[0049] During the movement of the assembly consist-
ing of the fabric (22) and the ballast bar (24), the elastic
means (29) are driven in this movement and the sliders
(25) slide in the rails (26) and (26’). The elastic means
(29) therefore provide the fabric (22) with a lateral tension
during these rolling-up and unrolling movements and in
its unrolled position.
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[0050] Decorative means can be provided so as to
mask the ballast bar (24), when it is in the top position
(fabric rolled up), and the portion of the fabric (22) that
remains in front of the dividing wall (31). Fig. 6 represents
a second embodiment of the invention in which the rolling
tube (21) is attached to the ceiling (37). The fabric (22)
extends in a first plane substantially parallel to the ceiling
as far as a deflection guide (32), then vertically by gravity.
A ballast bar (24) provides the force of gravity necessary
to tension the fabric (22) vertically. The fabric (22) is sim-
ilar to that described in the first embodiment of the inven-
tion. A sound source (30) can, as shown in the drawing,
be fitted into a dividing wall (31) or else simply attached
to the partition (36). Elastic means (not shown) connect
the edges of the fabric to sliders contained in two guide
rails (26) and (26’) extending for a first portion in a vertical
direction and for a second portion in a substantially hor-
izontal direction, these two portions being connected by
a fillet with a radius that is substantially equal to that of
the deflection guide (32). In a manner similar to the first
embodiment of the invention, the guide rails (26) and
(26’) face one another and are attached to walls.
[0051] A false ceiling (39), extending in a substantially
horizontal plane beneath the ceiling (37) masks a portion
of the fabric (22), guide rails (26) and (26’), the rolling
tube (21) and the deflection guide (32). The false ceiling
(39) does not join the dividing wall (31) so as to arrange
a slot through which the fabric (22), the elastic means
and the sliders contained in the rails (26) and (26’) can
travel.
[0052] The slot separating one edge of the false ceiling
(39) from the dividing wall (31) can be closed off by me-
chanical means such as a pivoting hatch or any type of
decoration.
[0053] When the fabric (22) is unrolled, it extends sub-
stantially between the guide rails (26) and (26’) between
which it is tensioned. The ballast bar (24) exerts a vertical
tension downwards while the rolling tube (21) holds it
still. In this position, the projection surface (28) is totally
exposed to receive a projected image. The sound source
is behind the projection surface (28), which is acoustically
transparent. When the rolling tube (21) is actuated, the
fabric (22) rolls up around the tube (21) until the end-of-
travel device of the axial motor of the rolling tube (21)
interrupts the rolling, in a manner similar to the first em-
bodiment. The end-of-travel device is adjusted so that
the ballast bar (24) stops in the top position substantially
at the height of the bottom edge of the deflection guide
(32).
[0054] According to a variant embodiment shown in
Fig. 7, the rails (26) and (26’) consist of slots provided in
the vertical walls (38) and (38’), these slots preferably
being covered on their inner edges with a coating capable
of promoting the sliding of the sliders (25).
[0055] The embodiments described are given as non-
limiting examples of the invention which is defined by the
following claims.

Claims

1. A projection screen comprising: a rollable fabric (22)
forming a projection surface (28); means for rolling
the said fabric; ballasting means (24) to assist with
the unrolling of the said fabric and to provide it by
gravity with vertical tensioning: guidance means for
guiding (25, 26) and for laterally tensioning (29) the
said fabric, said guidance means being secured to
fixed lateral walls being generally face to face and
at right angles to the fabric; characterized in that,
in use, only a portion of the fabric (22) rolls and un-
rolls, which portion remains hidden from view, and
in that the projection surface (28) may be moved
between a projection position, in which it is deployed
in front of a wall (31), and a retracted position, in
which it is hidden from view behind a wall (31, 39)

2. A projection screen according to claim 1, character-
ized in that, when it is unrolled, the fabric (22) unrolls
in front of a wall (31) that is substantially vertical and
parallel to the plain on which it unrolls.

3. A projection screen according to claim 2, character-
ized in that the fabric (22) is placed so as to extend
in the unrolled position both in front of and behind
the said wall (31), and to extend partially in the rolled-
up position behind the said wall.

4. A projection screen according to claim 1, character-
ized in that the said means for guiding and for lateral
tensioning the fabric consist of two pluralities of slid-
ing fastening elements (25) each capable of moving
along a determined path (26, 26’), the paths are
placed symmetrically on two parallel planes gener-
ally secured to the said lateral walls being face to
face and at right angles to the fabric (22) and having
a contour in the shape of an inverted U bestriding
the top edge of the said wall that is substantially ver-
tical and parallel to the plane on which the fabric
unrolls.

5. A projection screen according to any one of the pre-
ceding claims, characterized in that the said means
for guiding and for laterally tensioning the fabric com-
prise elastic means (29) which connect the lateral
edges of the fabric (22) to the said sliding fastening
elements (25) and are placed on a portion of the
fabric which extends in front of the said vertical wall
(31) when the fabric is unrolled, the portion of the
fabric extending behind the said vertical wall when
the fabric is unrolled not being furnished with means
for guiding and for laterally tensioning and being ca-
pable of being rolled around the said rolling means.

6. A projection screen according to either of claims 1
and 2, characterized in that the fabric is placed so
as to extend in the unrolled position both in front of
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the said wall (31) and to extend partially in the rolled-
up position above a substantially horizontal wall (39),
the means for guiding and laterally tensioning the
fabric consisting of two pluralities of sliding fastening
elements (25) each capable of moving on a deter-
mined path (26, 26’), the paths placed symmetrically
on two parallel planes generally secured to the said
lateral walls being face to face and at right angles to
the fabric (22) and having a contour comprising a
portion that is substantially vertical and parallel to
the plane on which the fabric unrolls and a horizontal
portion that is above the said substantially horizontal
wall (39).

7. A projection screen according to any one of the pre-
ceding claims, characterized in that at least the
projection surface (28) of the said fabric (22) is per-
meable to sound waves.

8. A projection screen according to any one of the pre-
ceding claims, characterized in that at least one
loudspeaker is placed between the said vertical wall
(31) and the portion of the fabric (28) unrolling in front
of the said wall.

9. A projection screen according to one of claims 1 to
7, characterized in that at least one loudspeaker
is fitted into a recess provided in the said vertical wall
(31).

10. A projection screen according to any one of the pre-
ceding claims, characterized in that the said guide
rails (26, 26’) provided for guiding and laterally ten-
sioning the fabric consist of two slots arranged in two
parallel walls placed symmetrically on either side of
the fabric (22).
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