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pel-sized light dots is formed by unblanking the video signal and
generating a column of pel sized This invention  relates to display screens
dots, one for each scan line of the display. The [err] touch position
detection means.             row and column of pel-sized light dots are
Modern video displays, such as interactive    5    reflected by mirrors
across the face of the display graphics stations, enable the operator or
user to   forming, respectively, an X and Y coordinate perform certain
operations by selecting functions   matrix of light beams which are then
reflected, from a displayed menu of possible choices. At an
respectively, to an X position and Y position interactive graphics station,
user controlled func-  detector. Detector circuitry detects and calculates
tions typically involve selecting a system oper-   to   the X and Y
coordinate location of the centroid of ating capability from a menu and
then selecting     a pointer or a finger which interrupts the light the
location on the display image where the         beams and outputs an
appropriate address signal operation is to be carried out. While the
selection  in response thereto. A cursor generator provides of the
operation from the menu typically requires   a cursor on the CRT display at
the X and Y only a low resolution touch detection apparatus,   15
coordinates of the touch location. the selection of the location on the
image at which   The invention will now be described by way of to perform
the operation often requires a high      example with reference to the
accompanying resolution touch detector or digitizer. Existing    drawings
in which: digitizers which allow the user to select the X and   FIG. 1
shows a CRT for use in describing the Y coordinates either use high
resolution off-the-   20   present invention; screen digitizers or low
resolution on-the-screen     FIG. 2 shows various dot generating arrange-
devices. The off-the-screen digitizer is undesir-   ments for use in the
present invention; able since the user cannot work directly with the
FIG. 3 shows a top view of apparatus for displayed image.
providing optical reflection and collection of the French patent no.
2486267 discloses a display   25   light beams or signals generated by the
CRT of screen for displaying light images generated by a   FIG. 1; raster
scan signal in a display area thereof, means   FIG. 4 shows a perspective
view of optical for providing a plurality of light signals for propa-
apparatus in association with the CRT of FIG. 1; gation across the image
display area of the           FIG. 5 shows a video control and signal pro-
screen, and  means responsive to selective    30   cessing circuit;
interruption of the propagating light signals for     FIG. 6 shows
waveforms useful in describing detecting the position of the interrupting
agency.  the generation of a row of video dots used for On-the-screen
devices typically are touch sensi-  horizontal address detection; tive
devices where the resolution is limited by the   FIG. 7 shows waveforms
useful in describing resolution of the touch detection screen matrix or
35   the generation of a column of video dots used for the pointer or
finger used to touch the screen.     vertical address detection; and What
is desired is an on-the-screen device having     FIG. 8 shows waveforms
useful in describing the high resolution of off-the-screen digitizers.
the detection of interruption of light beams by the According to this
invention a display screen for  video control and signal processing circuit
of FIG. displaying light images generated by a raster   40   5. scan signal
in an image display area thereof          Referring now to FIG. 1, a CRT
100 is arranged includes means for providing a plurality of light   in a
standard manner such that an electron beam signals for propagation across
the image display    from an electron gun (not shown) impinges upon area of
the screen, and means responsive to         a phosphorescent coating on the
inner surface of selective interruption of the propagating light   45   the
display screen or face 101 of the CRT in a signals for detecting the
position of the interrupt-  raster scan pattern, sequentially line by line
from ing agency, the providing means including means     top to bottom. As
the electrons hit the phos- for generating a plurality of first signals
each    phorescent inner surface, the screen 101 of CRT being associated
with a respective one or more      100 glows. Illustratively, screen 101
and display picture elements of a horizontal scan line or lines   so
areas 102 of CRT 100 are shown as having a occurring during a vertical
blanking interval of the  rectangular shape herein. raster scan signal, and
means for generating a        The screen 101 of CRT 100 is divided into two
plurality of second signals each occurring during   display areas 102 and
103. Typically, a bezel a respective horizontal blanking interval of the
covers all but the display area 102 of the screen raster scan signal and
being associated with a    55   101 of CRT 100. Display area 102 is the
image respective one or more horizontal scan lines of     display area
which typically uses a medium-short the image, the screen having a
coordinate display   persistence phosphor. In this example of the area for
displaying the light signals in response to  invention, a coordinate
display area 103 is used to the first and second signals.
generate the light beams or signals used in In one embodiment of the
invention, selected    60   detecting the X, Y coordinates when the image
line scanning signals of a video display cathode-   area 102 is touched.
Coordinate display area 103 ray tube (CRT) are unblanked during the
vertical    may use a short persistence phosphor whose blanking period and
a row of picture element (pel)  decay time is less than the image pel time.
sized dots of light are generated. During the         Illustratively,
coordinate display area 103 is normal horizontal blanking period a column
of  65   further divided into areas or sections 104 and 105.  
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generates the row of discrete light      generation of each dot in the
column of dots 107, sources or video dots 106 used in detecting the X
the utilization of dot arrangements similar to coordinate of display area
102. During the normal    those discussed above are typically not required
vertical blanking period, the video signal is       for section 105.
unblanked and a row of dots 106 is generated in    5   FIG. 3 shows a top
view of the optical apparatus section 104, where the number of dots may be
and photodetector layout for detecting the Y equal to the number of picture
elements (pels)/      coordinate of the image display area 102. The line in
the image display area 102. Section 105     layout for detecting the X
coordinate is identical generates the discrete light signals used in
detect-  except that it is rotated 90 degrees with respect to ing the Y
coordinate of display area 102. During    1o   the layout for the Y
coordinate. the normal horizontal blanking period, the video      In one
embodiment, a front surface mounted signal is unblanked for about one pel
period and a   light deflector or mirror 301 is placed in front of column
of video dots 107 is generated in section    the column of Y coordinate
dots 107 and angled 105, where one dot may be generated for each        to
deflect the light beams 302 generated by dots horizontal line in the image
display area 102.  15   107 across display area 102 of CRT 100 as illus- As
shown in FIG. 1, when a resolution of less      trated by the dashed lines
303. The resulting row than 1 pel is desired, the number of dots in either
beams of light, 303, crossing the screen of CRT row 106 and column 107 is
less than the number       100 are collected and focused, 305, by a
parabolic of pels per line or number of video scan lines,      reflector
304 or equivalent optical apparatus onto respectively. However, when a
resolution of one    20   the Y coordinate photodetector 306. This optical
pel is desired, each pel in the image display area   apparatus layout
provides a means for generating 102 is defined by a dot of light (one per
pel)      rows of scanning light beams across the image determining its X
coordinate and a dot of light      display area 102 of CRT 100, one for
each horizon- (one per scan line) determining its Y coordinate.   tal sacan
line in the displayed picture. Obviously, Even though display area 104 may
use a short   25   if desired the disclosed apparatus can be persistence
phosphor, once a dot in row 106 is       arranged to deflect the light
beams across any illuminated by the scanning electron beam, it is
predetermined part of the image display area 102. likely that the time
constant of the phosphor          FIG. 4 is a perspective view of CRT 100
with persistence will cause that dot to glow for a while  mirror 301,
deflector 304 and photodetector 306. after the scanning electron beam has
moved to   30   Also shown in FIG. 4 is an equivalent optical the next dot
in row 106. Since the ability to detect  apparatus layout, including front
surface mirror when a particular area of the display has been       401 for
deflecting light beams generated by the touched is enhanced when only one
dot-at a time      row of X coordinate dots, parabolic reflector 402, is
illuminated, the arrangements of dots shown in    and photodetector 403 for
detecting the columns FIG. 2 would improve detection.                35
of scanning light beams which cross display area Shown in FIG. 2 are two
dot arrangements, 201      102. It is contemplated that other light
collecting and 202, for section 104 using 2:1 interlaced        means,
e.g., multiple photodetector means, could raster scanning. Dot arrangement
201 uses dots       be appropriately positioned to obviate the need which
alternate between field 1 (fl) line n and     for parabolic reflectors 304
and 402. field 2 (f2) line n. In 201, the light dots for odd pels   40
With joint reference to FIG. 3 and 4, if a finger or (P1, P3, P5, etc.) are
generated first during field fl  pointer object, e.g., 307, is used to
select or point line n, while the light dots for even pels (P2, P4,  to a
location X1, Y1 on display 102, the resulting P6, etc.) are generated
during field f2 line n. Thus,  interruption of the beams of light, e.g.,
303 and the elapsed time between the illumination dots on    403, at the
selected location X1, Y1 is detected at the same line, e.g., pel P3 and pel
P1 is two pel   45   photodetectors 306 and 403. This interruption of times
rather than one pel time, when all the dots    light is processed by
circuitry, discussed in subse- are on the same frame and line number.
Hence,        quent paragraphs, to determine the X and Y the effects of the
persistence of the phosphor on    coordinates of the pel selected on the
display (or touch detection accuracy is reduced. The result is  the
centroid if the pointer covered multiple pels that touch detection accuracy
is enhanced or that   so   on the display) by pointer 307. Note, since all
the the same touch detection accuracy can be had         row scanning beams
of light are focused 404 onto with phosphor having a time constant twice as
one photodetector 306 and all the column scan- long. Shown in 202 is
another possible dot           ning beams of light are focused 405 onto one
arrangement where the dot for every pel in the       photodetector 403, the
processing  circuitry display, P1-PM, is generated alternately on    55
requires the scan timing signals of CRT 100 to frame F1 field fl line n,
frame F1 field f2 line n,  determine the exact row(s) and column(s) of
light frame F2 field f1 line n+ 1 and frame F2 field f2 line  beams
interrupted by pointer 307. n1. Since there are four pel times between dots
FIG. 5 illustrates suitable control and signal on the same frame and line,
there is an effective    processing circuits. These circuits include sync,
reduction of the persistence time constant of the    60   address, blanking
and video circuits 50; dot phosphor by about a factor of four. Obviously,
the   generator 51; and coordinate detector 52. Illustra- techniques
described above can be utilized to       tively, in the following
description the CRT is generate lines of dots on successive frames rather
assumed to operate at the standard television than on successive fields of
the display. Note,      interlaced field format. 



since there is a scan line time period between the    66  In video circuit
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6 500 generates a clock signal at the pel rate, which  and AND gate 525.
Video combiner 512 generates is applied over lead 501 to horizontal sync
the signals which result in a display of a row of [err] 502, AND gate 503,
and divide by two       dots on the screen of the CRT. As noted, when a
counter circuit 504.                               lower touch detection
resolution is desired, dot Horizontal sync generator 502 and vertical sync
5    generator 51 can be arranged to provide dots at generator 505 utilize
well known counting circuits  less than the pel rate. to generate X and Y
coordinate address infor-        The displayed column of dots (i.e., 107 of
FIG. 1) mation as well as the standard synchronization      is also
generated from signals from dot generator signals used for cameras and
video display          51. With joint reference to FIG. 5 and the devices.
Lead 506 supplies vertical sync generator   10   waveforms of FIG. 7,
horizontal sync generator 505 with a 2x horizontal pulse from the
horizontal  502 generates, in a standard manner, a signal 526, sync
generator 502 to provide the arrangement or    which is less than the width
of two clock periods, digitizer system with standard 2:1 interlace. Lead
waveform 71, at the trailing edge of the normally 507 from horizontal sync
generator 502 and lead     blanked segment of the horizontal scan signals,
508 from vertical sync generator 505 supply well   15   701 of waveform 70.
This signal is applied on lead known deflection amplifiers 509 with
standard      526 to AND gate 503. This signal in combination drive pulses
to generate scan or sweep signals for  with the clock pulses 501, waveform
72, on lead CRT 100. The horizontal sweep signals on lead       501 causes
AND gate 503 to generate a positive 510 and the vertical sweep signal 511
are applied   pulse signal on lead 517 which is one pal time to the
corresponding deflection yokes of CRT 100.   20   wide each horizontal scan
line period of each Video  combiner  512  receives  standard          frame
as shown by waveform 73. The signal on baseband video signals on lead 513,
standard       lead 517 is applied to video combiner 512 which vertical
blanking signals on lead 514, standard     generates a signal to produce a
column of dots, horizontal blanking signals on lead 515, the inven-  one
per scan line on the CRT. This column of dots tive row of dot signals on
lead 516, the inventive   25   provides Y coordinate or vertical address
infor- column of dot signals on lead 517 and a cursor      mation. The
signal on lead 517 is also applied to signal on lead 518. These signals are
combined,     AND gate 534 in the detector circuit 52. Obviously, using
standard techniques, to generate a corm-      if a lower touch detection
resolution is desired, posite video signal on lead 519 which is applied to
dot generator 51 can be arranged to provide CRT 100. These combined signals
cause CRT 100   30   fewer than one dot per horizontal scan line (e.g., to
display the usual video signal in image display  one dot for every two scan
lines, etc.). area 102, and to display a row of dots in area 104
Coordinate detector 52 determines both the X and a column of dots in area
105 of the conven-     and Y coordinates of the display area touched by
tionally blanked areas of the screen.               a finger or pointer.
With joint reference to FIG. 4, The displayed row of dots (i.e., 201 of
FIG. 2) is   35   FIG. 5 and the waveforms of FIG. 8, assume that generated
from signals from dot generator 51.      the determination of the X-axis
touch coordinate With joint reference to FIG. 5 and 6, vertical sync  is
desired. The X axis photodetector 403 gener- generator 505 selects one
horizontal scan line      ates on lead 528 a string of logic 1s, one for
each period per field, 601 of waveform 60, near the end  pel of a
horizontal scan line of a frame, waveform of its normal blanking period,
600, and outputs on    40   80, if the light beam path across the face or
screen lead 520 to one input of AND gate 521 a positive    of CRT 100 is
not interrupted. When the light path pulse, waveform 61, for the 63 usec
duration of   is interrupted, the absence of light on X-axis that
horizontal scan line period.                   photodetector 403 causes one
or more logic Os to Horizontal sync generator 502 supplies its
appear on output lead 528 (depending on the size blanking signal (waveform
62), which is high    45   of the point or finger, 307 of FIG. 3). The
logic Os during the active display time 602, on lead 515 to  on lead 528
are converted to logic 1s by inverter the other input of AND gate 521. The
output, lead   529 and appear as waveform 81 on lead 530. Lead 522, of AND
gate 521 which is high during the       530 is ANDED with row dot signals
on lead 516, active display time 603 of one horizontal scan     waveform
82, to produce logic 1s, waveform 83, period of a field, waveform 63, is
applied to AND    so   on lead 543 of AND gate 525. The logic 1 signals
gate 523. This signal gates the row of dot signals  on lead 543 are gated
by AND gate 544 to lead 529 used in determining the X coordinate or
horizon-    using the horizontal blanking period signal on tal address.
This input 522 in combination with     lead 527. Lead 529 applies the logic
1s, each the divided by two clock signal, waveform 64 on     representing
an X coordinate, X1, or pointer 307, lead 524, causes AND gate 523 to
output one line   55   to the input of the X averaging circuit 530, which
of signals at one-half the pel rate on lead 516. As  determines or
calculates the average X coordi- shown in waveform 64, the signals for
one-half of   nate or address. The average or centroid of the X the row of
dots are generated in each field, F1 and  address (X1 of waveform  83) is
calculated F2, for a total of 512 dots/frame for a standard    because the
size of pointer 307 will probably block broadcast video picture. Obviously,
if a half hori-   60   the light coming from several dots. The X averag-
zontal detection resolution is desired, such as     ing circuit 530 is
reset once each frame time by a 



shown in 106 of FIG. 1, only the field 1 or field 2  pulse arriving on lead
531 from vertical sync signal of waveform 64 need be used.
generator 505. The signals for 2 fields on lead 516, as shown in   The
Y-axis touch coordinate determination and waveform 65, are applied to video
combiner 512   65   calculation are processed in the same manner as 4    7
EP  0 137 619  B1                    8 the X-axis address. Thus, Y-axis
photodetector        2. A display screen as claimed in claim  1 306
generates on lead 531 a string of logic 1s, one  wherein the detecting
means (52) includes means for each horizontal scan line, as long as light
is'  (542) for generating a cursor signal (on 518) for received and,
accordingly, generates one or more     display at the detected position on
the screen. logic Os when the light is interrupted. Output 531    5  3. A
display screen as claimed in claim 1 or 2 from Y-axis photodetector 403 is
inverted in         wherein the providing means includes means inverter 532
and gated with the column dot           (512) responsive to the first and
second signals signals on lead 517 in AND gate 534. The output,    for
unblanking the raster scan signal during verti- 535 of AND gate 534 is
gated in AND gate 537 with    cal blanking intervals, and for unblanking
the a vertical blanking interval signal on lead 536. The    1o   raster
scan signal during horizontal blanking output 538 of AND gate 537 is
applied to Y          intervals, respectively, to cause the light signals
averaging circuit 539 which determines or cal-      to be displayed.
culates the average Y coordinate address. The Y       4. A display screen
as claimed in claim 1, 2 or 3 averaging circuit 539 is reset once each
frame       wherein the coordinate display area comprises a from a signal
on lead 531 from vertical sync    15   vertical (105) and a horizontal
(104) edge. of the generator 505.
screen, and there is provided reflecting means The output of X averaging
circuit 530 on lead      (301,401) for propagating the light signals across
540 and the output of Y averaging circuit 539 on    the display area from
the vertical and horizontal lead 541 are applied to a well known cursor
edges (104, 105). generator 542, which generates a signal on lead    20  5.
A display screen as claimed in claim  4 518 which is combined with other
signals by the      wherein the detecting means includes first light video
combiner 512 to place a video dot or mark      detector means (306) for
receiving light signals -in the active display area 102 on CRT 100 to
propagated across the display area from  the indicate the X1, Y1 coordinate
location to which    vertical edge, and second light detector means pointer
307 pointed. The X and Y coordinate or   25  '(403) for receiving light
signals propagated across address signals on leads 540 and 541, respec-
the display area from the horizontal edge. tively, may also be used by
other circuitry in another part of the video system (not shown) to
Patentanspruche select a pel or parts of the picture for special
processing.                                30      1. Bildschirm (100) zur
Darstellung von Bildern, Variations will occur to those skilled in the art.
die durch ein Rasterabtastsignal in einem Bilddar- For example, equivalent
components and cir-         stellungsbereich (102) des Bildschirms erzeugt
cuitry are well known which can replace the        werden, mit einer
Einrichtunfg (50, 51) zur Erzeu- apparatus.. or devices shown and described
gung einer Vielzahl von Lichtsignalen (106, 107), herein. Thus, while the
present invention has   35   die fber den- Bilddarstellungsbereich (102)
des been described for 'use with a CRT, it is contem-    Bildschirms (100)
ausgesendet warden, und mit plated that the invention can be applied to
other    einer Einrichtung (52), die unter Ansprechen auf video displays by
implementing an equivalent         eine selektive Unterbrechung der
ausgesendeten coordinate display area.
Lichtsignale die Position der unterbrechenden 40    Einrichtung (307)
feststellt, dadurch gekennzeich- Claims
net, daWdie Einrichtung zur Erzeugung von Licht- signalen eine Einrichtung
(500, 502, 504, 505, 521, 1. A display screen (100) for displaying light
523) zur Erzeugung einerVieliahl erster Signale images generated by a
raster scan signal in an      (auf 516) aufweist, die je einem oder
mehreren image display area (102) thereof, including means    45
entsprecheriden Bildelementen einer horizonta- (50, 51) for providing a
plurality of light signals  len, wahrend einer vertikalen Austastiucke des
(106, 107) for propagation across the -image dais-  Rasterabtestsignals
auftretenden Abtastzeile odor play area (102) of the screen (100), and
means (52)    -    -zeilen zugeordnet sind, und sine Einrichtung responsive
to selective interruption of the propa-   (500, 502, 503= zur Erzeugung
einer Vielzahl zwei- gating light signals for detecting the position of
.s5   ter Signale (auf 517), die je wahrend einer ent- the interrupting
agency (307), and characterised   .  sprechenden  horizontalen
AustastlOcke  des in that the providing means includes means (500,
Rasterabtastsignals auftreten und elner oder 502, 504, 505, 521, 523) for
generating a plurality  mehreren horizontalen' Abtastzeilen des Bildes of
first signals (on 516) -each being associated     zugeordnet sind, und with
a respective one or more picture elements of   55  daB der Schirm einen
Koordinaten-Abtastbe- a horizontal scan line or lines occurring during a
reich (103) zur Darstellung der Lichtsignale (106, vertical blanking
interval of the raster scan signal,  107) unter Ansprechen auf die ersten
und zweiten and means (500, 502, 503) for generating a plu-      Signale
besitzt. 



rality of second signals (on 517) each occurring       2. Bildschirm nach
Anspruch 1, bei dern die during a respective horizontal-blanking interval
of   60   Feststelleinrichtung (52) eine Einrichtung (542) the raster scan
signal arid being associated with a  - zur Erzeugung eines Cursor-Signals
(auf 518) respective one or more horizontal scan lines of      aufweist, um
die festgestellte Position auf dem the image, 'the screen having a
coordinate display   Bildschirm anzuzeigen. area (103) for displaying the
light signals (106,     3. Bildschirm nach Anspruch 1 oder 2, bei dem 107)
in response to the first and second signals.    65   die Einrichtung zur
Erzeugung von Lichtsignalen 5    7               EP 0137619 BI
8 the X-axis address. Thus, Y-axis photodetector       2. A display screen
as claimed in claim  1 306 generates on lead 531 a string of logic 1s, one
wherein the detecting means (52) includes means for each horizontal scan
line, as long as light is  (542) for generating a cursor signal (on 518)
for received and, accordingly, generates one or more    display at the
detected position on the screen. logic Os when the light is interrupted.
Output 531    5  3. A display screen as claimed in claim 1 or 2 from
Y-axis photodetector 403 is inverted in       wherein the providing means
includes means inverter 532 and gated with the column dot          (512)
responsive to the first and second signals signals on lead 517 in AND gate
534. The output     for unblanking the raster scan signal during verti- 535
of AND gate 534 is gated in AND gate 537 with   cal blanking intervals, and
for unblanking the a vertical blanking interval signal on lead 536. The
10   raster scan signal during horizontal blanking output 538 of AND gate
537 is applied to Y          intervals, respectively, to cause the light
signals averaging circuit 539 which determines or cal-      to be
displayed. culates the average Y coordinate address. The Y       4. A
display screen as claimed in claim 1, 2 or 3 averaging circuit 539 is reset
once each frame      wherein the coordinate display area comprises a from a
signal on lead 531 from vertical sync    15   vertical (105) and a
horizontal (104) edge of the generator 505.
screen, and there is provided reflecting means The output of X averaging
circuit 530 on lead     (301, 401) for propagating the light signals across
540 and the output of Y averaging circuit 539 on    the display area from
the vertical and horizontal lead 541 are applied to a well known cursor
edges (104, 105). generator 542, which generates a signal on lead   20  5.
A display screen as claimed in claim  4 518 which is combined with other
signals by the     wherein the detecting means includes first light video
combiner 512 to place a video dot or mark     detector means (306) for
receiving light signals in the active display area 102 on CRT 100 to
propagated across the display area from  the indicate the X1, Y1 coordinate
location to which    vertical edge, and second light detector means pointer
307 pointed. The X and Y coordinate or   25   (403) for receiving light
signals propagated across address signals on leads 540 and 541, respec-
the display area from the horizontal edge. tively, may also be used by
other circuitry in another part of the video system (not shown) to
Patentanspruche select a pel or parts of the picture for special
processing.                                   30      1. Bildschirm (100)
zur Darstellung von Bildern, Variations will occur to those skilled in the
art.  die durch ein Rasterabtastsignal in einem Bilddar- For example,
equivalent components and cir-         stellungsbereich (102) des
Bildschirms erzeugt cuitry are well known which can replace the
werden, mit einer Einrichtung (50, 51) zur Erzeu- apparatus or devices
shown and described          gung einer Vielzahl von Lichtsignalen (106,
107), herein. Thus, while the present invention has   35   die uber den
Bilddarstellungsbereich (102) des been described for use with a CRT, it is
contem-    Bildschirms (100) ausgesendet werden, und mit plated that the
invention can be applied to other   einer Einrichtung (52), die unter
Ansprechen auf video displays by implementing an equivalent        eine
selektive Unterbrechung der ausgesendeten coordinate display area.
Lichtsignale die Position der unterbrechenden 40    Einrichtung (307)
feststellt, dadurch gekennzeich- Claims
net, daM die Einrichtung zur Erzeugung von Licht- signalen eine Einrichtung
(500,502, 504, 505, 521, 1. A display screen (100) for displaying light
523) zur Erzeugung einer Vielzahl erster Signale images generated by a
raster scan signal in an      (auf 516) aufweist, die je einem oder
mehreren image display area (102) thereof, including means   45
entsprechenden Bildelementen einer horizonta- (50, 51) for providing a
plurality of light signals  len, wahrend einer vertikalen Austastlucke des
(106, 107) for propagation across the image dis-    Rasterabtastsignals
auftretenden Abtastzeile oder play area (102) of the screen (100), and
means (52)  -zeilen zugeordnet sind, und eine Einrichtung responsive to
selective interruption of the propa-  (500, 502, 503) zur Erzeugung einer
Vielzahl zwei- gating light signals for detecting the position of   50
ter Signale (auf 517), die je wihrend einer ent- the interrupting agency
(307), and characterised    sprechenden  horizontalen  Austastlucke  des in
that the providing means includes means (500,    Rasterabtastsignals
auftreten und einer oder 502, 504, 505, 521, 523) for generating a
plurality  mehreren horizontalen Abtastzeilen des Bildes of first signals
(on 516) each being associated     zugeordnet sind, und with a respective
one or more picture elements of   55  daB der Schirm einen
Koordinaten-Abtastbe- 



a horizontal scan line or lines occurring during a  reich (103) zur
Darstellung der Lichtsignale (106, vertical blanking interval of the raster
scan signal,  107) unter Ansprechen auf die ersten und zweiten and means
(500, 502, 503) for generating a plu-     Signale besitzt. rality of second
signals (on 517) each occurring      2. Bildschirm nach Anspruch 1, bei dem
die during a respective horizontal-blanking interval of   60
Feststelleinrichtung (52) eine Einrichtung (542) the raster scan signal and
being associated with a  zur Erzeugung eines Cursor-Signals (auf 518)
respective one or more horizontal scan lines of     aufweist, um die
festgestellte Position auf dem the image, the screen having a coordinate
display    Bildschirm anzuzeigen. area (103) for displaying the light
signals (106,     3. Bildschirm nach Anspruch 1 oder 2, bei dem 107) in
response to the first and second signals.    65   die Einrichtung zur
Erzeugung von Lichtsignalen .
.~~~~~    9               EP  0137 619 81                     10 eine
Einrichtung (512) aufweist, die unter Anspre-  balayage par trame, et des
moyens (500, 502, 503) chen auf die ersten und zweiten Signale das
destines a generer un ensemble de seconds RRsterabtastsignal wahrend
vertikaler Austastluk-   signaux fen 517), chacun d'eux apparaissant pen-
1-/ sowie wahrend horizontaler Austastldcken        dant un intervalle
d'effacement horizontal respec- auftastet, damit die  Lichtsignale
dargestellt    5    tif du signal de balayage par trame, et etant werden.
associe 3 une ou plusieurs lignes de balayage 4. Bildschirm nach Anspruch
1, 2 oder 3, bei      horizontales respectives de l'image, l'6cran corn-
dem  der Koordinatendarstellungsbereich eine        portant une zone de
visualisation de coordonnees vertikale (105) und eine horizontale (104)
Kant des  (103) pour visualiser les signaux lumineux (106, Schirms umfassen
und eine Reflektiereinrichtung    10   107) sous la dependance des premier
et second (301,401) vorgesehen ist, um die Lichtsignale von   signaux. der
vertikalen und horizontalen Kante (104, 105)      2. Un ecran de
visualisation selon la revendica- uber den Darstellungsbereich auszusenden.
tion 1, dans lequel les moyens de detection (52) 5. Bildschirm nach
Anspruch 4, bei dem die        comprennent des moyens (542) destines A
gen6- Feststelleinrichtung einen ersten Lichtdetektor   is   rer un signal
de curseur (en 518) qui est visualise (306) zur Aufnahme von Lichtsignalen
aufweist,      a la position d6tectee sur l'cran. die von der vertikalen
Kante uiber den Darstel-       3. Un ecran de visualisation selon la
revendica- lungsbereich ausgesendet worden sind, und           tion 1 ou 2,
dans lequel les moyens produisant einen zweiten Lichtdetektor (403) zur
Aufnahme      des signaux lumineux comprennent des moyens von Lichtsignalen
aufweist, die von der horizonta-   20   (512) qui r6agissent aux premier et
second len Kante Ober den Darstellungsbereich ausge-       signaux en
debloquant le signal de balayage par sendet worden sind.
trame pendant des intervalles d'effacement verti- cal, et en debloquant le
signal de balayage par Revendications
trame pendant des intervalles d'effacement hori- 25   zontal,
respectivement, pour provoquer [a visuali- 1. Un 6cran de visualisation
(100) destine a      sation des signaux lumineux. visualiser des images
lumineuses g6ner6es par         4. Un 6cran de visualisation selon la
revendica- un signal de balayage par trame, dans une zone      tion 1, 2 ou
3, dans lequel la zone de visualisation de visualisation d'image (102) de
cet 6cran, corn-  de coordonnees comprend un bord vertical (105) prenant
des moyens (50, 51) destines 3 produire   30   et un bord horizontal (104)
de l'ecran, et dans un ensemble de signaux lumineux 4106, 107) se
lequel des moyens refl6chissants (301, 401) sont propageant A travers la
zone de visualisation       prevus pour faire propager les signaux lumineux
d'image.(102) de l'ecran (100), et des moyens (52)  a travers la zone de
visualisation, a partir des qui r6agissent a l'interruption s6lective des
bords vertical et horizontal (104, 105). signaux lumineux qui se propagent,
en detectant   35  5. Un 6cran de visualisation selon la revendics- la
position des moyens d'interruption (307), et     tion 4, dans lequel les
moyens de d6tection caract6ris6e en ce que les moyens produisant des
comprennent des premiers moyaens detecteurs de signaux lumineux comprennent
des moyens (500,       lumiere (306) destin6s a recevoir des signaux 502,
504, 505, 521, 523) destines A gen6rer un      lumineux qui se propagent A
travers la zone de ensemble de premiers signaux (en 516), chacun    40
visualisation A partir du bord vertical, et des d'eux 6tant associ6 A un ou
plusieurs 6lhments      seconds moyens d6tecteurs de lumiere (403) des-
d'image respectifs d'une ou de plusieurs lignes de  tines A recevoir des
signaux lumineux qui se balayage horizontal apparaissant pendant un
propagent a travers la zone de visualisation A t    intervalle deffacement
vertical du signal de       partir du bord horizontal. 45 50 55 60 65    


