
(54) IMPROVEMENTS IN OR RELATING TO INFORMATION
DISPLAY ARRANGEMENTS                        (71)    We, SMITHS INDUSTRIES
LIM-  may be arranged to provide a conventional  45
TED, a British  Company  of Cricklewood  plan-position  display  in
accordance  with                     Works, London, N.W.2, do hereby
declare  echoes received from targets within the area   the invention, for
which we pray that a patent  of surveillance of the radar system.     may
be granted to us, and the method by    The said third means may include a
photo-                     which it is to be performed, to be particu-
graphic arrangement by means of which the  50                     larly
described in and by the following state-  composite display presented for
viewing is,                     ment:-
a projection of superimposed photographic                 This invention
relates to information dis-  records of the display representations pro-
10  play arrangements.                          vided respectively by the
said first means and                       The invention is particularly,
though not  image-retaining device. Successive steps of 55
exclusively, applicable to information dis-  photographing the two display
representations,  play arrangements for use in radar systems to  processing
the exposed film, and projecting                     provide a composite
display, for example, a  the photographic records, may be. arranged
15  plan-position display, of craft or other 'tar-  to take place in a
recurrent sequence.                     gets' within the area of
surveillance.        A radar system that includes an information  60
According to the present invention an in-  display arrangement according to
the pre-                     formation display arrangement comprises first
sent invention, will now  be described, by                     means for
providing a display representation  way of example, with reference to the
accom-                20  of information that is currently applicable,
panying drawings, in which:-                     second means that includes
an electrolumincs-    Figure 1 is a schematic representation of 65
cent image-retaining device and is arranged  the radar system;
to energize the image-retaining device elec-    Figure 2 is a sectional
side elevation of                     trically and during this expose it to
succes-  an image-retaining panel used in the system                25.
sive display representations provided by said  of Figure 1;
first means, the image-retaining device be-   Figure 3 is a perspective
view illustrative  70                    ing operative while energized to
retain cumu-  of a mechanical arrangement that contains.
latively in electroluminescent display super-  the image-retaining panel.
in the system  of                    imposed images of the display
representa-  Figure 1; and                30  tions to which it is exposed
and in this to   Figures 4A, 4B and 4C  serve to illus-
provide an image-retention  period long com-  trate the relative
positioning of elements of 75                    pared with any
corresponding image-reten-  the arrangement of Figure 3 at different
tion period applicable to said first means,  stages during operation of the
system  of                    and third means for combining the display
Figure 1.                35  representation of said first means with the
The radar system  shown in Figure 1 is                    cumulative-image
display representation pro-  for use on a ship to provide a display that 80
vided by the image-retaining device such as  is of assistance in
navigation.                    thereby to provide a composite display in
Referring to Figure 1, a radar transmitter-                    accordance
with both currently- and pre-  receiver 1 supplies to a cathode-ray
display-                40  viously-applicable information.
tube 2 video signals corresponding to radio-                      The said
first  means may include a cathode-  frequency echo-signals that are
received by an  85                    ray display-tube for displaying the
currently-  aerial 3 of the system. The aerial 3 rotates                :
applicable information, and where, the display  to receive echo-signals
from  all directions                   arrangement is for use in a radar
system, it  in azimuth, and the tube 2, in accordance 
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2                    with the video  signals supplied to it sequen-  the
screen 4 exposes the panel 8 to the plan-                   tially  by the
transmitter-receiver 1, provides  position display thereon. An image of
this                   on its screen 4 a plan-position display repre-
display representation is accordingly retained            sentations of
the received  echo-signals. A   by the panel 8, and is photographed by the
timing unit 5 associated with the transmit-  camera 9 when the panel 8 is
pivoted back  70                   ter-receiver 1 supplies to the tube 2
signals  to its former position. The image is photo-                   that
produce at the screen 4 the rotating, and  graphed  on  a film-strip  15
that extends                   appropriately-synchronised, radial time-base
through the camera 9   from a reel 16 storing                   as required
to produce such display of the  the unused length of film, to a reel 17
that               10  sequentially-applied video signals.          stores
the used length.                      75                     The screen 4
is exposed within a light-    The portion, or frame, of the film-strip 15
tight box 6, and within the box 6 is asso-  within the camera 9 is exposed
successively                   ciated with a mirror 7 and an
electrolumines-  to the panel 8 and, via the mirror 7, to the
cent image - retaining panel 8. The mirror  screen 4, so as to provide  on
the relevant              15  7  and  image-retaining  panel 8  are  both
frame superimposed photographic records of  80                   pivotally
mounted, the mirror 7 such that it  the plan-position display as currently
appear-                   may be. pivoted from  a position (as shown)  ing
on the screen 4, and as it appeared earlier                   in which it
reflects light from the screen 4 to  during the exposure of the panel 8 to
the                   a camera 9, to a position in which it does  screen 4.
The film-strip 15 is then advanced              20  not obstruct exposure
of the image-retaining  so as to move the exposed frame from  the  85
panel 8 to the camera 9. The panel 8, on  camera 9 into a processing
station 18, and                   the other hand, is mounted  such that it
replace it in the camera 9 by another, second,                 may be
pivoted from the position (as shown)  unexposed frame of the film-strip 15.
The                 in which it is exposed directly to the camera  exposed
first frame is processed in the station              25  9 to a position in
which it is in face-to-face  18 (so as to produce a transparency of the  90
contact with the screen 4 of the cathode-  superimposed records) while the
panel 8 is                  ray tube 2.
again exposed to the screen 4 and the second                     The
image-retaining panel 8 is of a form   frame in the camera 9 is exposed
successively                  sold by Thorn Electrical Industries Limited
to the panel 8 and screen 4. After the second              30  and
described in a paper entitled "The Image  frame has been doubly exposed in
this way,  95                  Retaining Panel", by A. S. Henderson, pub-
the film-strip 15 is again advanced to bring              lished in the
journal "New Scientist", Volume  a third, unexposed frame into the camera
9,                  16, pages 686 to 688. As shown in Figure  and this
moves the second frame into the                  2 of the drawings
accompanying the present  processing station 18 and the first, processed
35  specification, the panel 8 has a metal sub-  frame into a projector 19
for projection. Fol- 100                  strate  10  that carries  two
superimposed  lowing exposure of the panel 8 to the screen
vitreous-enamel layers 11 and 12. The up-  4 again,  and successive
exposures of the third                  permost layer 12 is embedded with
an elec-  frame in the- camera 9 to the panel 8 and
troluminescent phosphor (basically zinc cad-  screen 4, the film-strip 15
is again advanced,             40  mium  sulphide) and is coated with an
elec-  moving the third frame into the processing  105 trically-conductive
transparent film  13. Uni-  station  18  and  the  now-processed  second
directional voltage is applied  between the  frame into the projector 19 in
place of the                  substrate 10 and film  13 (film  13 positive
first frame.                  with respect to substrate 10), and under
these   The film-strip 15 is advanced in this man-             45
conditions irradiation of any area of the layer  ner frame-by-frame from
the reel 16, and  110                  12 with light, causes a yellowish
glow  to  thence to the reel 17, throughout operation.             build up
in that area in proportion to the  Each frame exposed within the camera 9
re-                  intensity and duration of the irradiation. The  cords
the display representation currently on                  emission of light
is sustained after irradia-  the screen 4 superimposed upon a record, of
50  tion ceases, so the panel 8 has an effective  the image retained by the
panel 8, and is l15                 memory by which it retains any image to
advanced in one step  into the processing                 which it is
exposed. The image is retained   station 18 and then in the next step into
the in this way, without any serious deterioration   projector 19 for
projection of the composite               in sharpness and contrast, for a
period of  record during a subsequent sweep cycle. Re-             55  some
twenty minutes provided that the appli-  ference is directed to British
Patent Speci- 120                 cation of the unidirectional voltage is
uninter-  fication No. 814,079 for details of the arrange-
rupted; if there is interruption  of the applied   ment (not shown in the
present drawing) by                 voltage  for even a few  seconds, the
image  which the film-strip  15 is  advanced step-                 is no
longer retained. Except where other-  by-step in synchronism  with the
time-base 60  wise stated in the following description, it  sweep-cycle,
and to British Patent Specifica- 125                 is  assumed  that
unidirectional voltage  is  tion No. 814,080 for details of the arrange- 



appropriately applied to the panel 8 without  ment associated with the
processing station                 interruption.
18.                   Referring again to Figure 1, the pivotting   The
projector 19 directs light through the            65  of the panel 8 into
face-to-face contact with  film-strip  15 so that the image of the com- 130
3                                            1,259,591
3        posite record on the frame located within  carrying the radar
system, and this as re-       the projector 19, is projected on the under-
corded on the frame provides against the       surface 20 of a translucent
screen 21. The  bearing scale earlier recorded, an indication
projected  display, as this appears on the  of the heading of the ship.   5
upper-surface 22 of the screen 21, is viewed    The cycle of operations
performed  re-  70       by the radar operator. who is thereby pre-
peatedly in the box 6, and the coordination of       sented with  a
composite display of the video  this cycle with the operation of the system
as       information that appeared on the screen 4  a whole, is controlled
by the timing unit 5.       a predetermined, but short, time  earlier,  The
operations within the box 6 are carried   10  superimposed  upon  the
video  information  out by means of a motorized cam  unit 24,  75
retained by the panel 8 during repeated ex-  the unit 24 including a series
of cams that       posures to the screen 4.                      are driven
by an electric motor to operate         The video information  retained  by
the  pneumatic actuators successively. The unit 24,       panel 8 results
from  superimposition of suc-  in addition to controlling movement of the
15  cessive display representations presented on  mirror 7 and panel 8 in
the box 6 during the  80       the screen 4 throughout  a period of some
cycle, operates the shutter  25 of the camera       twenty minutes
beforehand, and accordingly  9 and moves two lenses (not shown) into and
provides a cumulative historical record  of  out of position  before the
screen 4  and       any movements of targets within the area  panel 8
respectively, at appropriate times in  20  under  radar-surveillance.
Movement of a  this cycle. Figure 3 provides a more-detailed  85
target appears in this record as a succession  indication of the
construction of the box  6       of dots that in general merge to form a
line  and the manner in which the mirror 7, the       in the composite
display. The latest-recorded  panel 8, and the two lenses are mounted
position of the target appears in the com-  therein.  25  posite display as
a dot at one end of the        Referring to Figure 3, the mirror 7 is  90
line, this dot (since it results from  exposure  carried by a flap 30 that
also carries a plano-       of the film-strip 15 to the screen 4 via the
convex lens 31. The flap 30 is pivoted about       mirror 7) being readily
distinguishable from  an axis 32 for movement round to a posi-       the
others by its greater intensity. The direc-  tion as shown in Figure 4A, in
which the  30  tion along the line towards this particular  plane face of
the lens 31 is in direct con-  95      dot is indicative of the direction
of move-  tact with the flat screen 4 of the cathode-      ment of the
target, and the length of the  ray tube 2. The lens 31 corrects in. the
image      line is indicative of the relevant speed of  of the display
reflected from the mirror 7, dis-      movement (or at least, of the
distance  tortion that would otherwise arise from  use 35  travelled in the
relevant period). A new, up-  of the flat screen 4.
100    dated display representation is presented to    The image-retaining
panel 8 is carried by      the operator with each advance of the film-  a
flap 33 that is pivoted about an axis 34 for      strip 15.
movement from  the position in which it ob-        The historical record
can be erased and  scures the bearing scale 23 to a position as' 40
restarted simply by interrupting the applica-  shown in Figure 4B, in which
the panel 8  105      tion of the unidirectional voltage to the panel  is
in face-to-face contact with the screen 4.      8. It may be arranged
simply that the pro-  In order that the image retained on the panel
cess of erasure and restarting is effected auto-  8 shall be in good focus,
it is preferable to      matically, and  in  particular, that it is  use a
cathode-ray tube 2 having a glass-fibre 45  effected repeatedly at any
selected one of  optical face-plate.                             110      a
number of frequencies, for example, every     A third flap 35 that carries
a plano-con-      three, six or twelve minutes.                 vex lens 36
is pivoted about an axis  37 for        In the present example the  display
pro-  movement to a position as shown in Figure      vided by the
cathode-ray tube 2 is selec-  4C, in which the  plane face of the lens 36
50  tively either a relative- or  true-motion dis-  is in face-to-face
contact with the panel 8. 115    play, and a bearing scale  23 in the box 6
The lens 36 corresponds to the lens 31 and      is illuminated periodically
so as to super-  corrects for distortion that otherwise would      impose a
record of the scale 23 upon each  result during exposure of the flat panel
8      frame of the film-strip  15. The scale 23 lies  to the film-strip
15. 55  beneath the panel 8 so as  to be exposed to      The cycle of
operations performed  re- 120 



the camera 9 while the panel 8 is in face-  peatedly within box 6 has a
period of twenty     to-face contact with the screen 4; it is at this
seconds, this being the time taken for the     time that the illumination
of the scale 23  radial time-base of the cathode-ray tube 2     takes
place. A heading line and a series of  to make some six to seven complete
sweeps 60  calibration rings are displayed on the screen  of the screen 4.
At the commencement  of 125     4 only while the frame in the camera 9 is
be-  the cycle, the flap 30 is in the position shown     ing exposed to the
screen 4 via the mirror 7.  in Figure 4A  with the lens 31 against the
The heading line is a line that in the dis-  screen 4, and the first period
of one half-     play representation on the screen 4 extends  second in the
cycle is occupied with pivot- 65  outwardly from the dot representing the
ship  ting the flap 30 back to its position away  130         4
1,259,591                                          4       from the. screen
4. At the same time transport  lowing its exposure to the display on the
of the film-strip 15 takes place to bring an  screen 4. In this respect, an
electric lamp      unexposed frame into the camera 9.           (not shown)
is mounted in the box 6 and is        During the second period of one half-
energized to produce a short-duration high-  5   second of the cycle, the
flap 33 is pivoted up  intensity flash towards the end of the move-  70
about the axis 34 to bring it into the posi-  ment of the flap 33 back away
from  the tion shown in Figure 4B in which the panel  screen 4; this
movement occurs during the      8 is in face-to-face contact with the
screen  period of one half-second following exposure      4. Throughout
this movement, and from the  of the panel 8 to the screen 4, and at the 10
commencement of the cycle, the unit 24  time of the flash the shutter 25
has already  75      keeps the shutter 25 of the camera 9 closed,  closed.
and the unit 5 is operative to effect blank-   Attention is directed to
co-pending Patent      ing of the video signals applied to the tube
Application   No.  5699/70  (Serial  No.      2. At the end of the first
period of one  1259592) which includes description of the 15  second in the
cycle, the blanking ceases and  same radar system  as described above and
80     the shutter 25 is opened.                    claims relevant
thereto.        For the period of six seconds from  the     first to
seventh seconds of the cycle, the    WHAT WE CLAIM  IS:-     image -
retaining panel 8 is in contact with   1. An  information  display
arrangement 20  the screen 4 to retain an image of the dis-  comprising
first means for providing a dis-     play produced throughout two sweeps of
the  play representation  of information that is  85     radial time-base.
During this six-second period  currently applicable, second means that in-
the unit 24 effects illumination of the bear-  cludes an electroluminescent
image-retaining     ing scale 23 for a period of one second so  device and
is arranged to energize the image- . 25  that this scale is thereby
recorded on the  retaining  device electrically and during this     frame
within the camera 9. At the end of  expose it to successive display
representations  90     the six-second period the unit 5 again effects
provided by said first means, the image-     blanking of the video signals
applied to the  retaining device being operative while ener-     tube 2,
the shutter 25 is again closed, and the  gized to retain cumulatively in
electrolumines- 30  flap 33 is pivoted back to its position away  cent
display superimposed images of the dis-     from  the screen 4. This latter
action occu-  play representations to which it is exposed  95     pies a
period of one half-second and is fol-  and in this to provide an
image-retention     lowed during the next half-second by pivotal  period
long compared  with any correspond-     movement of the flap 35 bringing
the lens  ing image-retention period applicable to said 35  36 down on the
panel 8 into the position  first means, and third means for combining
shown in Figure 4C. Following this the shut-  the display representation of
said first means 100     ter 25 is again opened and remains open for  with
the cumulative-image display represen-     some six seconds to expose the
image re-  tation provided by the image-retaining device     tained by the
panel 8 to the frame in the  such as thereby to provide a composite dis- 40
camera 9.                                    play in accordance with both
currently- and        After the shutter 25 is closed following
previously-applicable information.           105     the six-second
exposure, the flap 35 is pivoted    2. An  information  display
arrangement     back away from the panel 8, and the flap 30  according to
Claim  1 wherein the said first     is pivoted round to bring the lens 31
against  means includes a cathode-ray tube having 45  the screen 4. These
two operations occupy  a screen for displaying the said currently-
successive periods of one half-second, and  applicable information.
110     are followed by reopening of the shutter 25.   3. An  information
display  arrangement     The blanking of the video signals, brought
according to Claim  2 wherein said second 



into effect at the end of exposure of the  means is arranged to move the
image-retain- 50 panel 8 to the screen 4, at the same time ing device into
a face-to-face relationship with     ceases, and the display representation
on the  the screen of the cathode-ray tube in order 115     screen 4, as
reflected via the mirror 7, is re-  to expose the said device to the
display repre-     corded on the frame in the camera 9 during  sentation
provided on the screen.     the remaining period of five seconds of the
4. An  information  display  arrangement 55  cycle. The heading line and
calibration rings  according to any one of Claims 1 to 3 where-     are
displayed on the screen 4 at this time.  in said image-retaining device
comprises two .120     At the recommencement of the cycle the shut-
superimposed  vitreous-enamel layers, elec-     ter 25 is closed and a new,
unexposed frame  troluminescent material embedded in one of     is brought
into the camera 9, the exposed  said layers, and means for applying voltage
60  frame accordingly moving on into the pro-  across the two layers.
cessing station 18 for subsequent projection.    5. An  information
display  arrangement 125       It has been found that the image retained
according to Claim 4 wherein said electrolum-     by the panel 8 can be
markedly  improved  inescent material includes zinc cadmium sul-     in
sharpness and contrast by exposing the phide. 65  panel 8 to a flash of
high-intensity light fol-    6. An  information  display  arrangement
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4             from  the screen 4 At the same time transport  lowing its
exposure to the display on the            of the film-strip 15 takes
place-to-bring an  screen 4. In this respect, an electric lamp unexposed
frame into the camera 9.           (not shown) is mounted in the box 6 and
is              During  the second period of one half-  energized to
produce a short-duration high-        5   second of the cycle, the flap 33
is pivoted up  intensity flash towards the end  of the move-  70
about the axis 34 to bring it into the posi-  ment of the flap 33 back away
from  the            tion shown in Figure 4B in which the panel  screen 4;
this movement occurs during the            8 is in face-to-face contact
with the screen  period of one half-second following exposure            4.
Throughout this movement, and from the  of the panel 8  to the screen 4,
and at the        10  commencement of the cycle, the unit 24  time of the
flash the shutter 25 has already  75             keeps the shutter 25 of
the camera 9 closed,  closed.             and the unit 5 is operative  to
effect blank-    Attention is directed to co-pending Patent             ing
of the video signals applied to the tube  Application   No.  5699/70
(Serial  No.             2. At the end of the first period of one  1259592)
which includes description of the         15  second in the cycle, the
blanking ceases and  same radar system  as described above and  80
the shutter 25 is opened.                    claims relevant thereto.
For the period of six seconds from  the             first to seventh
seconds of the cycle, the    WHAT WE CLAIM  IS:-             image -
retaining panel 8 is in contact with   1. An  information  display
arrangement         20  the screen 4 to retain an image of the dis-
comprising first means for providing a dis-             play produced
throughout two sweeps of the  play representation  of information that is
85             radial time-base. During this six-second period  currently
applicable, second means that in-             the unit 24 effects
illumination of the bear-  cludes an electroluminescent image-retaining
ing scale 23 for a period of one second so  device and is arranged to
energize the image-         25  that this scale is thereby recorded on the
retaining device electrically and during this              frame within the
camera 9. At the end of  expose it to successive display representations
90              the six-second period the unit 5 again effects  provided by
said first means, the image-              blanking of the video signals
applied to the  retaining device being operative while ener-
tube 2, the shutter 25 is again closed, and the  gized to retain
cumulatively in electrolumines-         30  flap 33 is pivoted back to its
position away  cent display superimposed images of the dis-
from  the screen 4. This latter action occu-  play representations to which
it is exposed  95              pies a period of one half-second and is fol-
and in this to provide an image-retention              lowed during the
next half-second by pivotal  period long compared- with any correspond-
movement of the flap 35 bringing the lens  ing image-retention period
applicable to said         35  36 down on the panel 8 into the position
first means, and third means for combining              shown in Figure 4C.
Following this the shut-  the display representation of said first means
100              ter 25 is again opened and remains open for  with the
cumulative-image. display represen-          some six seconds to expose the
image re-  tation provided by the image-retaining device
tained by the  panel 8 to the frame in the  such  as thereby. to provide a
composite dis-          40  camera 9.
play in accordance with both currently- and                 After the
shutter 25 is closed following  previously-applicable information.
105               the six-second exposure, the  flap 35 is pivoted    2. An
information  display  arrangement 



back away from the panel 8, and the flap 30  according to Claim  1 wherein
the said first               is pivoted round to bring the lens 31 against
means includes a cathode-ray tube having          45  the screen 4. These
two operations occupy  a screen for displaying the said currently-
successive  periods of one half-second, and  applicable information.
110               are followed by reopening of the shutter 25.   3. An
information  display  arrangement               The blanking of the video
signals, brought  according. to Claim  2 wherein said second
into effect at the  end of exposure of the  means is arranged to move the
image-retain-           50  panel 8 to the screen 4, at the same time  ing
device into a face-to-face relationship with               ceases, and the
display representation on the  the screen of the cathode-ray tube in order
115               screen 4, as reflected via the mirror 7, is re-  to
expose the said device to the display repre-               corded on the
frame in the camera 9 during  sentation provided on the screen.
the remaining period of five  seconds of the   4. An  information  display
arrangement           55  cycle. The heading line and calibration rings
according to any one  of Claims 1 to 3 where-                are displayed
on the screen 4 at this time.  in said image-retaining device comprises two
120                At the recommencement of the cycle the shut-
superimposed  vitreous-enamel layers, elec-                ter 25 is closed
and a new, unexposed frame  troluminescent material embedded in one of
is brought into  the camera 9, the exposed  said layers, and means for
applying voltage           60  frame  accordingly moving on into the pro-
across the two layers.                cessing station 18 for subsequent
projection.    5. An  information  display  arrangement 125
It has been found that the image retained  according to Claim 4 wherein
said electrolum-               by the panel 8 can be markedly  improved
inescent material includes zinc cadmium sul-               in sharpness and
contrast by exposing the  phide.            65  panel 8 to a flash of
high-intensity light fol-    6. An  information  display  arrangement
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5 according to any one of the preceding claims  ence to Figure 2 of the
accompanying draw- wherein said third means includes a photo-  ings.
graphic arrangement for photographing the       10. An information display
arrangement display representations provided by said first  according to
any one of the preceding claims, 5  means and image-retaining device, said
com-  including a mechanical arrangement substan-  30 posite display being
provided by superimposi-  tially as hereinbefore described with reference
tion of the photographic records of the two  to Figure 3 of the
accompanying drawings. display representations.                        11.
A radar system including an information 7. An  information  display
arrangement  display arrangement according to any one of 10  according to
Claim 6 wherein said composite  the preceding claims, wherein said first
means  35            display is a projected display of the super-  is
arranged such that the display representa-                      imposed
photographic records.                 tion provided thereby is provided in
accord- 8. An  information  display  arrangement  ance with echoes received
from targets with- according to Claim  7 wherein it is arranged  in the
area of radar surveillance.                  15  that successive steps of
photographing the       12. A radar system according to Claim 11  40
display representations provided by said first  wherein the display
representation provided                      means and image-retaining
device on a por-  by said first means is a plan-position display
tion of film, processing the exposed portion  of targets within the area of
radar surveillance. of film, and projection from the processed por-    13.
A radar system substantially as herein- 20  tion of film, take place in a
recurrent se-  before described  with reference to Figure 1  45 quence.
of   the accompanying drawings. 9. An  information  display  arrangement
according to any one of the preceding claims,                        For
the Applicants, including an image-retaining panel substan-
E. SWINBANK, 25  tially as hereinbefore described with refer-
Chartered Patent Agent  Printed for Her Majesty's Stationery Office, by the
Courier Press, Leamington Spa, 1972.                           Published by
The Patent Office 25 Southam pton Buildings, London, WC2A 1AY, from
which  copies may be obtained.    


