
EP 0 325 648 B1 Description This invention relates to projection screens
and more particularly to projection screens for motion pictures, slide
projectors, video projectors, light projectors or other types of projectors
including electronic projections 5   or combinations thereof. In the prior
art there exists various types of projection screens. One example of such
projection screens is the type found in most motion picture theaters. This
type of projection screen generally comprises a reflective layer provided
on a flat support. While such projection screens have been utilized for
many years in motion picture theaters and similar smaller versions have
been used for other applications, such screens have certain 10
disadvantages. In particular, the distribution of reflected light across
the projection screen is not even and "hot spots" exist on the projection
screen. Furthermore, such screens are not high in light efficiency and
therefore require a very bright light source be provided in the projector
which in turn results in high energy costs and generally high operating
costs for the projector. In addition such screens are heavy, generally
erected for use in one lo- 15  cation and are not portable. Other screens
have been developed which have attempted to overcome the disadvantages of
above de- scribed prior art projection screens. Examples of such other
prior art projection screens are contained in United States patents listed
as follows: 20                          2,753, 818                    3,
720, 455 4,022,522                     4,323,301 4,339,175 25 A further
projection screen is known from US 3998522, which discloses a screen
comprising a membrane stretched over a frame which has a curved rim. A
plenum is arranged behind the membrane, from which gas is withdrawn,
whereby the membrane adopts a concave, spherical form. In view of prior
art, it is a general object of the present invention to provide a
projection screen which has 30   even reflected light distribution, higher
light efficiency, lower energy cost, higher resolution and contrast, and
lower operating cost. It is another object of the present invention to
provide a projection screen which could be portable and is of a shape which
can be set thereby matching the distribution of the audience and the size
and shape of the theater. 35      According to the present invention there
is provided a projection screen comprising: an elastic elongate film having
a front surface, a back surface and a periphery; a means coupled to said
periphery of said film for defining the shape of said periphery of said
elongate film such that said shape include at least a portion which is
curved, and which is located in a plane substantially normal to the general
extent of said elongate film; - 40        a means for creating a pressure
difference between the medium in front of and behind said film;
characterised in that the screen further comprises: a means for sensing a
position of at least a portion of said elongate film; and a means for
controlling the means for creating said pressure difference in response to
said means for sensing said position of said film such that said position
of said f ilm is maintained in a predetermined position 45   whereby the
shape of the elongated film is defined by the means for defining the shape
of said periphery of said film and by said pressure difference. The above
mentioned features and objects of the present invention will become more
apparent with refer- ence to the following description taken in conjunction
with the accompanying drawings wherein like reference numerals denote like
elements and In which: 50      Figure 1 Is a front view of a projection
screen in accordance with the teachings of the present invention; Figure 2
is a cross-sectional view of the projection screen of Figure 1 along the
line 2-2 in Figure 1 which also shows the additional elements of the
present invention; Figure 3 is a cross-sectional view of the projection
screen of Figure 1 along the line 3-3; Figure 4 is a block diagram of a
control unit utilized in the present invention; 55      Figure 5
illustrates an alternate shape for the projection screen of Applicant's
invention; and Figure 6 is a perspective view of the projection screen of
Figure 1. Referring to Figures 1 through 3 and 6, shown therein is a
projection screen in accordance with the teach- ings of the present
invention. The projection screen includes a support chamber 2 overwhich a
thin membrane 



2    EP 0 325 648 B1 or film 4 is stretched and attached thereto at only
its periphery. The film 4 is preferably a seamless elastic film, but for
certain applications it need not be seamless. Also, the film 4 can be any
elastic material such as a poly- mer fabric, metallic foil, composite or
the like; but is preferably made from polyvinyl chloride acetate. The sup-
port chamber 2 includes vertical and horizontal side members 6 and 8,
respectively, and as can be seen clearly 5     in Figures 1, 2 and 6, the
side member 6 in a plane normal to the periphery of the film 4 is curved
and in a similar manner the side member 8 in a plane perpendicular to the
periphery of the film 4 is also curved. The curve of the side members 6 and
8 can be a spherical shape, a compound curve, aspherical, a conical
section, etc. In addition, the shapes of the curves of the side members 6
and 8, respectively, do not have to be the same and In most instances will
not be the same. Furthermore, the shape of the curves of the side members 6
and 10   8 are predetermined and selected in accordance with the
distribution of the audience and the size and shape of the viewing theater
wherein the projection screen is to be placed. Provided within the support
chamber 2 is a sensor 10. This sensor 10 directly or indirectly senses the
pos- ition of at least a portion of the film 4 and indirectly senses a
pressure differential between the front surface and the back surface of the
film 4 and outputs a signal indicative of the position of the film 4 which
also Indirectly 15  Indicates the pressure differential. The sensor 10 may
be any type of sensor which can directly or indirectly sense the position
or pressure differential. An example of a sensor which would directly sense
the pressure differential would be a pressure sensor and an example of a
sensor which would directly sense the position and indirectly sense the
pressure differential would be a proximity sensor which senses the
proximity of the film 4 to the sensor 10 as a result of the deformation of
the film caused by the pressure difference. Such prox- 20  imity sensors
could include magnetic sensors, electro- magnetic sensors, electronic
sensors, mechanical sen- sors , etc. The output of the sensor 10 is
provided to a control unit 12. The control unit 12 controls a solenoid
operated butterfly valve 14 which is coupled to the chamber formed between
the support chamber 2 and the film 4 by a hose 16. A continuously, running
blower 18 Is also coupled to the hose 16 and provides a source of vacuum 25
thereto. The valve 14 is controlled by the control unit 12 such that when
the sensor 10 senses that the required predetermined position of the film 4
(in other words, some pressure differential) has been achieved, the valve
14 is turned OFF to close the hose 16 to maintain the pressure dif
ferential and the predetermined position. If the film 4 moves away from the
predetermined position as a result of the pressure differential decreasing
the control unit 12 in response to the signal from the sensor 10 will then
turn the valve 14 back ON to open the 30 hose 16 to increase the pressure
differential until the predetermined position of the film 4 is achieved
again. It should be apparent that by utilizing the above described
structure, the pressure differential is regulated or modulated to maintain
the position of the film 4 with a certain design range around the
predetermined position. It should be apparent from the above description
that the pressure difference between the front and back surfaces of the
film 4 will deform the film 4 until a desired position of the film 4 is
achieved. As a result, the 35  shape of the film 4 will not only be set by
the curve of the side members 6 and 8, but also by the predetermined
position resulting from the pressure differential. Therefore, the shape of
the film 4, which in fact is the surface upon which the image is to be
projected, can be varied by changing the pressure differential to set the
position of the film 4. Referring to Figure 4, shown therein is a control
unit 12 in accordance with the teachings of the present 40  Invention. The
control unit 12 includes a comparator 20 for receiving an output signal
from the sensor 10 and comparing with a preset value from a reference
setter 22. The predetermined value set in the reference setter 22
corresponds to the required preset position of the film 4 and this
reference value is compared with the signal from the sensor 10 by the
comparator 20. When the reference value is equal to the signal from the
sensor 10, the comparator 20 will output a signal to an electronic switch
24. Power is applied to the electronic switch 24 45  for the valve 14 and
the electronic switch 24 is provided between the power source and valve 14.
Therefore, when the comparator 20 outputs a signal indicating that the
output signal from the sensor 10 is at the same level as the reference
value from the reference setter 22, the electronic switch 24 is turned off
and power to the valve 14 is interrupted. In addition to the above
description, it should be apparent to those of ordinary skill in the art
that when 50 utilizing certain types of sensors utilized as the sensor 10,
an element or member may be required to be placed 



in contact with the back surface of the film 4; however, the placing of
such an element or member on the back surface of the film 4 may have a
deleterious effect upon the shape of the film 4. Therefore, to overcome
such a problem or disadvantage, a flexible member 30 In the form of web, as
shown by a dotted line in Figure 2, may be provided within the support
chamber 2 and the member 32 to be detected by the sensor 10 can be 55
provided on the flexible member 30 which is hanging down Inside of the
support chamber2. In addition, it should be apparent that this flexible
member 30 must be provided so that the back surface of the film 4 contacts
the flexiblemember30 beforethefilm4 reaches the desired shape. Also, it
should be apparent that while the above description has been described In
terms of essentially evacuating the chamber formed between the support 3
EP 0 325 648 B1 chamber 2 and the film 4, It would also be possible to
provide super atmospheric pressure to the front surface of the film 4.
Furthermore, while the film 4 has previously been described as being
imperforate, it could be provided with holes therethrough so that sound
could more easily pass through the film 4. In addition, while a blower is
described as being utilized as the means to create the pressure
differential; other devices such as 5   pumps, fans, valves or combinations
of such devices could be utilized also. Still further, while the control of
the pressure differential has been described in terms of ON/OFF control, it
could also be accomplished by pro- portional control. Finally, while the
support chamber 2 has been described and shown in the Figures as being
rectangular, other shapes would be possible such as circular, triangular,
hexagonal, etc. and an example of such a different shape is shown in Figure
5 wherein the support chamber 2' Is a hexagonal shape and the film 10   4'
is provided onto the hexagonal support chamber 2'. It should be apparent to
those skilled In the art that the above describe embodiments are merely
illustrative of but a few of the many possible specific embodiments which
represent the application of the principles of the present invention.
Numerous and various other arrangements could be readily devised by those
skilled in the art without departing from the scope of the present
invention as defined in the claims. 15 Claims 1. A projection screen
comprising: 20            an elastic elongate film (4) having a front
surface, a back surface and a periphery; a means (2,6,8) coupled to said
periphery of said film (4) for defining the shape of said periphery of said
elongate film (4) such that said shape includes at least a portion which is
curved, and which is located in a plane substantially normal to the general
extent of said elongate film (4); a means (18) for creating a pressure
difference between the medium in front of and behind said 25      film (4);
characterised in that the screen further comprises: a means (10) for
sensing a position of at least a portion of said elongate film (4); and a
means (12) for controlling the means (14,18) for creating said pressure
difference in response to said means (10)forsensing said position of said
film (4)such that said position of said film (4) is maintained 30      in a
predetermined position whereby the shape of the elongated film (4) is
defined by the means (2,6,8) for defining the shape of said periphery of
said film (4) and by said pressure difference. 2.  A projection screen
according to Claim 1, wherein said means (10) for sensing said position of
said film comprises a proximity sensor. 35 3.  A projection screen
according to Claim 1, wherein said means (10) for sensing said position of
said film comprises a pressure sensor. 4.  A projection screen according to
any one of Claims 1 to 3, wherein said means (14,18) for creating a pres-
40      sure difference comprises a blower (18) and a solenoid operated
valve (14). 5.  A projection screen according to any one of Claims 1 to 4,
wherein said means (2.6.8) coupled to said periphery of said film (4) for
defining said shape of said periphery of said elongate film is a frame. 6.
A projection screen according to Claim 5, further comprising a vacuum
chamber (2) coupled to said frame. 45 7. A projection screen according to
any preceding claim, wherein said elongate film (4) is seamless. 8.  A
projection screen according to Claim 6, wherein said frame is rectangular
in shape. 



50  9.  A projection screen according to Claim 6, wherein said frame is
polygonal in shape. 10. A projection screen according to Claim 4, wherein
said means ( 12) for controlling the means for creating said pressure
difference comprises a reference setting means (22) for setting a reference
signal and a comparator (20) for comparing an output of said means (10) for
sensing said position with said reference 55       signal. 11. A projection
screen according to Claim 2, wherein said means coupled to said periphery
of said film for defining said shape of said periphery of said elongate
film is a frame, and further comprising a vacuum 4    EP 0 325 648 B1
chamber 2 and the film 4, it would also be possible to provide super
atmospheric pressure to the front surface of the film 4. Furthermore, while
the film 4 has previously been described as being imperforate, it could be
provided with holes therethrough so that sound could more easily pass
through the film 4. In addition, while a blower is described as being
utilized as the means to create the pressure differential; other devices
such as 5   pumps, fans, valves or combinations of such devices could be
utilized also. Still further, while the control of the pressure
differential has been described in terms of ON/OFF control, it could also
be accomplished by pro- portional control. Finally, while the support
chamber 2 has been described and shown in the Figures as being rectangular,
other shapes would be possible such as circular, triangular, hexagonal,
etc. and an example of such a different shape Is shown in Figure 5 wherein
the support chamber 2' is a hexagonal shape and the film 10  4' is provided
onto the hexagonal support chamber 2'. It should be apparent to those
skilled in the art that the above describe embodiments are merely
illustrative of but a few of the many possible specific embodiments which
represent the application of the principles of the present invention.
Numerous and various other arrangements could be readily devised by those
skilled in the art without departing from the scope of the present
invention as defined in the claims. 15 Claims 1. A projection screen
comprising: 20            an elastic elongate film (4) having a front
surface, a back surface and a periphery; a means (2,6,8) coupled to said
periphery of said film (4) for defining the shape of said periphery of said
elongate film (4) such that said shape includes at least a portion which is
curved, and which is located in a plane substantially normal to the general
extent of said elongate film (4); a means (18) for creating a pressure
difference between the medium in front of and behind said 25      film (4);
characterised in that the screen further comprises: a means (10) for
sensing a position of at least a portion of said elongate film (4); and a
means (12) for controlling the means (14,18) for creating said pressure
difference in response to said means (10)forsensing said position of said
film (4) such that said position of said film (4) is maintained 30      in
a predetermined position whereby the shape of the elongated film (4) is
defined by the means (2,6,8) for defining the shape of said periphery of
said film (4) and by said pressure difference. 2.  A projection screen
according to Claim 1, wherein said means (10) for sensing said position of
said film comprises a proximity sensor. 35 3.  A projection screen
according to Claim 1, wherein said means (10) for sensing said position of
said film comprises a pressure sensor. 4.  A projection screen according to
any one of Claims 1 to 3, wherein said means (14,18) for creating a pres-
40      sure difference comprises a blower (18) and a solenoid operated
valve (14). 5.  A projection screen according to any one of Claims 1 to 4,
wherein said means (2,6,8) coupled to said periphery of said film (4) for
defining said shape of said periphery of said elongate film is a frame. 6.
A projection screen according to Claim 5, further comprising a vacuum
chamber (2) coupled to said frame. 45 7.  A projection screen according to
any preceding claim, wherein said elongate film (4) is seamless. 8.   A
projection screen according to Claim 8, wherein said frame is rectangular
in shape. 50    9.  A projection screen according to Claim 6, wherein said
frame is polygonal in shape. 



10. A projection screen according to Claim 4, wherein said means (12) for
controlling the means for creating said pressure difference comprises a
reference setting means (22) for setting a reference signal and a
comparator (20) for comparing an output of said means (10) for sensing said
position with said reference 55      signal. 11. A projection screen
according to Claim 2, wherein said means coupled to said periphery of said
film for defining said shape of said periphery of said elongate film is a
frame, and further comprising a vacuum 4    EP 0 325 648 B1 chamber (2)
coupled to said frame, and an elongate portion of material (30) coupled at
one end to said chamber (2) and hanging downwardly between said proximity
sensor and a rear surface of said elongate film. 5 PatentansprOche 1.  Eine
Projektlonswand mit: elner elastischen, ausgedehnten Folie (4) mit einer
Vorderseite, einer Rfickselte und einer Peripherle; ei- 10      nem Mittel
(2, 6, 8), das mit der Peripherie der Foils (4) verbunden ist, um die
Gestalt der Peripherle der -           ausgedehnten Folie (4) derart zu
bestimmen, daB dlese Gestalt wenigstens einen Teil umsclilie~t, der ge-
krfmmt ist und In einer Ebene Im wesentlichen senkrecht zur aligemeinen
Erstreckung der ausgedehnten Foilie (4) liegt; einem Mittel (18) zur
Erzeugung elner DruckdIfferenz zwischen dem Medium vor und hinter der Foils
(4); 15      dadurch gekennzeichnet, dan die Wand weiterhin umfagt: ein
Mittel (10) zum Abfuhien einer Position wenigstens elnes Teiles der
ausgedehnten Folle (4); und ein Mittel (12) zur Steuerung der Mittel (14,
18) zur Erzeugung der Druckdifferenz in Abhingigkeit von dem Mittel (10)
zum Abfuhlen der Position der Foils (4) derart, daB die Position der Folie
(4) in einer vor- bestimmten Position gehalten ist, so daB die Gestalt der
ausgedehnten Folie (4) durch das Mittel (2, 6, 8) 20      zur Bestimmung
der Gestalt der Peripherie der Folie (4) und durch besagte Druckdifferenz
bestimmt ist. 2.  Eine Projektionswand nach Anspruch 1, bei der das Mittel
(10) zum Abfthlen der Position der Folle einen Anniherungssensor umfaSt. 25
3. Elne Projektionswand nach Anspruch 1, bei der das Mittel (10) zum
Abfilhlen der Position der Folie einen Drucksensor umfa~t. 4.  Ene
ProJektionswand nach elnem der Ansprfuche I bis 3, bel der die Mittel (14,
18) zur Erzeugung elnes Druckunterschiedes emn Geblase (18) und eln
magnetbetatigtes Ventil (14) umfassen. 30  5,  Elne Projektionswand nach
einem derAnsprOche 1 bis 4, bei der des Mittel (2, 6, 8), des mit der
Peripherle der Folse (4) verbunden Ist, urn die Gestalt der Peripherle der
ausgedehnten Folle zu bestimmen, ein Rah- men Ist. 6.  Ene Projektionswand
nach Anspruch 5, die welterhin elne mit dem Rahmen verbundene Vakuumkammer
35      (2) umfaSt. 7.  Ene Projektionswand nach sinem dervoranstehenden
Anspruche, bei derdle ausgedehnte Folis (4) naht- los ist. 40   .  Eine
Projektionswand nach Anspruch 6, bel der der Rahmen von rechtwinkliger
Gestalt lst. 9. Eine ProJektionswand nach Anspruch 6, bel der der Rahmen
von polygonaler Gestalt ist. 10. Eine Projektionswand nach Anspruch 4, bei
der das Mittel (12) zur Steuerung der Mittel zur Erzeugung der
Druckdifferenz sin Bezugs-Einstellmittel (22) zum Einstellen eines
Bezugssignals und einen Klompa- rator (20) zum Verglelchen eines Ausganges
des Mittels (10) zum AbfVhlen besagter Position mit dem Be- zugsslgnal
umfaUt 11. Eine Projektlonswand nach Anspruch 2, bel der des Mittel, das
mit der Peripherie der Folie zur Bestim- mung der Gestalt der Peripherie
der ausgedehnten Foils verbunden ist, eln Rahmen ist, und weiterhin 50
sine Vakuumkammer (2) vorgesehen Ist, die mit dem Rahmen verbunden Ist, und
sin lIngiicher Material- abschnitt (30), der mit dem elnen Ends der Kammer
(2) verbunden ist und zwischen dem Annaherungs- sensor und siner ROckselte
der ausgedehnten Folie nach unten hangt. '55   Revendlcations 1.  Ecran de
projection comprenant: 



5    EP 0 325 648 B1 un fllm elastique allonge (4) ayant une surface avant,
une surface arriere et une periphbrie; un moyen (2, 6, 8) coupl6 a ladite
p6riph6rie dudit film (4) pour definir la forme de ladite pbripherie dudit
film allonge (4) de telle maniere quo ladite forms inclut au moins une
partie qui eat courb6e et qui est situee dans un plan sensiblement normal a
l'6tendue genbrale dudit film allongb (4); 5             un moyen (18) pour
creer une diff6rence de presslon entre lea milieux situes devant et
derriere ledit film; caracterise en ce quo l'ecran comprend en outre: un
moyen (10) pour ddtecter une position dTau moins une partie dudit film
allonge (4); et un moyen (12) pour commander le moyen (14, 18) pour cr6er
ladite difference de presslon en re- 10      ponse audit moyen (10) pour
d~tecter la position dudit film (4) de telle manlere quo de ladite position
dudit film (4) est maintenue dans une position pred6termin6e, de sorte quo
la forme du film allong6 (4) eat de- finle par le moyen (2, 6, 8) pour
definir la forma de ladite periphbrie dudit film (4) et par ladite
difFerence de presslon. 16  2.  Ecran de projection selon la revendication
1, dans lequel ledit moyen (10) pour detecter ladite position dudit film
comprend un captour de proximitn. 3.  Ecran de projection selon la
revendlcation 1, dans lequel [edit moyen (10) pour detecter ladite position
dudit film comprend un capteur de presslon. 4.  Ecran de projection selon
l'une quelconque des revendications 1 A 3, dans lequel ledit moyen (14, 18)
pour crber une difference de pression comprend un ventilateur (18) et un
clapet commande par un sole- noildo (14). 5. Ecran de projection selon
l'une quelconque des revendications 1 A 4, dans lequel ledit moyen (2, 6,
8) 25      couple A ladito peripherie dudit film (4) pour dOfinir ladite
forme de ladite periph~rie dudit film allonge est un cadre. 6.  Ecran de
projection selbn la revendicatbon 5, comprenant en outre une chambre sous
vide (2) couplee audit cadre. 30 7.  Ecran de projection selon l'une
quelconque des revendlcations precedentes, dans lequel ledit film allonge
(4) est sans soudure. 6.  Ecran de projecton selon la revendicatlon 6, dans
lequel ledit cadre a une forme rectangulaire. 35 9.  Ecran de projection
selon la revendication 6, dans lequel ledit cadre a une forme polygonale.
10. Ecran de projection selon la revendlcation 4, dans lequel ledit moyen
(12) pour commander le moyen pour creer ladite difference de presslon
comprend un moyen de flxatlon de reference (22) pour f ixer ull signal de
reference et un comparateur (20) pour comparer une sortie dudit mayen (10)
pour detecter ladite po- sition audit signal de reference. 11. Ecran de
projection selon la revendicatlon 2, dans lequel ledit moyen couple a
ladite peripl~hrie dudit film pour definirla forms de ladite pripherie
duditfilm allong6 estun cadre, et comprenant en outre une cham- bre sous
vide (2) couplee audit cadre et une partie allongee de materiau (30)
coupl~ee tine extromitn de 45      ladite chambre (2) et suspendue vers le
bas entre ledit capteur de proximite et une surface arriere dudit film
allonge. 50 6    


