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We. PHILIPS ELECTRONIC AND  carrier is imaged by an optical system on
ASSOCIATED INDUSTRIES LIMITED, of Aba-  the beam deflection means, which in
this cus House, 33 Gutter Lane London, E.C.2., known apparatus is a
rotatable element a British Company, do hereby declare the  which has two
reflecting surfaces which re- 5 invention, for which we pray that a patent
flect the  beam  of radiation  to  two 50 may be granted to us, and the
method by  detector elements. The difference signal which it is to be
performed, to be particu-  from  these detector elements is used as larly
described in and by the following  a control signal for both driving
devices, statement:-                             whilst the sum signal
becomes available as 10   THE INVENTION relates to apparatus  a video
output signal. The coarse drive 55 for reading a disc-shaped record on
which  means comprises a coarse control loop in- signals, in particular
video signals, are re-  cluding the measuring detector. corded in parallel
information tracks. (The    The two control loops ensure that the term
"parallel tracks" is herein defined to  scanning point always accurately
follows an 15 means a number of tracks constituting the  information track
on the carrier. In general, 60 successive turns of a spiral or a number of
this information track is one turn of a spiral, separate circular
concentric tracks). Such  so that the read beam is to be displaced
apparatus includes an  optical read unit  in a radial direction at an
approximately comprising a source of optical radiation, an  uniform  speed.
This uniform  motion in 20 optical system and a read detector, which
general is effected by the coarse driving de- 65 source emits a beam of
radiation which by  vice, whilst the fine driving device must in means of
the optical system transfers the  general be capable, by small rotation or
information present on the record to the  tilting of the rotatable element
of follow- read detector. Such apparatus also includes  ing rapid
variations of the radial position 25 a measuring detector for measuring the
of the information track, for example due 70 radial position of the beam
relative to a de-  to eccentricity of the pivot point relative to sired
track, and a control system for con-  the centre of the record carrier, in
order to trolling this radial position of the beam to  ensure continuous
reading of the informa- maintain it on the desired track. This con-  tion
track. 30 trol system  comprises a coarse tracking    It is an object of
the present invention 75 feedback loop enabling the radial position  to
provide an apparatus of the aforemen- of the read unit to be controlled,
and a fine  tioned type which permits the information, tracking feedback
loop which includes the  in particular the video information, re- measuring
detector and fine drive means  corded on the record carrier to be displayed
35 enabling the position of beam  deflection  at a speed different from the
recording speed 80 means, included in the optical system, rela-  by simple
means. More particularly slow- tive to the incident beam of radiation and
motion pictures, or still pictures or quick- hence the radial position of
the beam rela-  motion pictures or even reverse motion pic- tive to the
read unit to be controlled.  tures may be desired. 40   Such apparatus is
described in United    The invention provides apparatus for 85 States
Patent Specification No. 3,381,086.  reading a disc-shaped record in which
video In the apparatus described in this specifi-  signals are recorded in
optically readable cation the read detector and the measuring  form  in
parallel information tracks (as detector are combined. The beam of radia-
herein defined) and comprising: 45 tion which passes through the
information  (a) an optical read unit comprising an op- 90    2
1 429 882 tical system for directing a beam of optical  senting the mean
position of said beam radiation  from a source onto the record  deflection
means. -   and for imaging the information from the    Preferred
embodiments of the invention *  record onto a read detector for converting
utilize the above mentioned choice of re- 



5 the optical image into a video signal,  cording pattern having an
integral number 70 (b) a measuring detector for measuring the  of pictures
per revolution by ensuring that radial position of a desired track relative
to  a jump of the scanning point from  one said optical read unit,
track to another is commenced at an instant (c) a coarse tracking feedback
loop includ-  which at least substantially corresponds to 10 ing a coarse
driving device for driving said  a frame flyback pulse in the recorded
video 75 optical read unit in the radial direction,    signal, for in this
recording pattern the por- (d) a fine tracking feedback loop  compris-
tions of the information track which corres- ing tiltable beam deflection
means mounted  pond to the frame flyback periods will be in the path of
said beam and actuated by  radially adjacent in successive tracks. By 15
fine drive means coupled to receive a drive  starting the jump of the
scanning point at 80 signal derived from  the output of said  the beginning
of such a frame flyback measuring detector so as to maintain a de-  period
of a track the scanning point after sired track imaged on said read
detector,  the jump, provided that the jump is fast and
enough, falls in a frame flyback period re- 20 (e) switching means
responsive to a switch-  corded in the new track. This means that the 85
ing cycle starting pulse comprising means  jump of the scanning point takes
place en- for opening said fine loop, means for apply-  tirely in a period
in which the image is sup- a track jump signal to said beam deflection
pressed, so that this jump does not intro- means so as to image another
track onto  duce disturbances in the visible picture. 25 said read detector
and means for reclosing  Obviously, the starting pulses for the switch- 90
said fine loop.                         ing cycle may be caused to lag
behind the It is a feature of the invention that the  frame flyback pulses
to enable the old track starting pulse causes the read beam pro-  to be
followed during part of this frame viding a scanning point on the record to
flyback period in order to read certain in- jump in a radial direction. The
result  formation, for example information relating 95 achieved depends
upon the repetition fre-  to the desired repetition frequencies and quency
of the staring pulse and the magni-  the like of the switching cycles. tude
and the direction of the jump or dis-    A programming unit may be provided
placement of the scanning point. If the  which can accept detected frame
pulses 35 record contains spiral information tracks  and, by making a
selection between them 100 which start at the outer circumference, a  as to
which of them will be used as track still picture is obtainable by
displacing the  jump signals, can implement any of the scanning point
outwards through one track  previously mentioned modifications of dis-
spacing after each revolution of the record  play speed. 40 carrier, so
that always the same portion of    As has been mentioned above, instead of
105 the information track is scanned. If the  a record provided with spiral
information record is to be displayed at one half of the  tracks a record
provided with concentric recording speed, the scanning point will be
tracks may be used in apparatus in accor- displaced outwards through one
track spac-  dance with the invention. If, for example, 45 ing after each
two revolutions. It will be  one picture is recorded in each concentric 110
clear that thus many modifications of the  track, in the case of display at
the normal display speed are possible.             speed the scanning point
will have to jump The records used in the apparatus in ac-  one track
spacing after each revolution of cordance with the invention usually
contain  the record. The use of such concentric 50 an integral number of
pictures, usually one, tracks. however, may be of particular im- 115 per
revolution, in which case a given loca-  portance when the apparatus is
used to dis- tion in all recorded frames is stored at the  play the same
picture for a prolonged same angular position on all tracks and  period of
time accompanied by a continu- hence forms a radial line on the record.
ous spoken text. By causing the scanning 55 Because the video information
changes very  point to follow the same track for a given 120 little  from
picture to  picture  in  the  period, which mode of operation does not case
of motion pictures, this means that  require any switching cycle in the
case of the difference between information stored  concentric tracks, the
picture may be re- in radially corresponding points of ad-  tained for any
desired time. The sound 60 jacent tracks is small, so that the likeli-
assigned to this period may also be re- 125 hood of interference due to
crosstalk be-  corded in this concentric track by several tween adjacent
tracks is greatly reduced.    methods, but obviously provision must be The
input signal for said coarse driving  made to produce a continuous audio
sig- device may be derived from the output of  nal. As an example the sound
may be 65 said measuring detector as a signal repre-  recorded in frequency
multiplex, the sound 130    3                                       1429
882                                       3 carrier being changed after
each revolution  via a lens 11 and a plane mirror 12 to a 



this case the read apparatus also must be  detector unit 13 as a collimated
beam  of switched to this changed carrier frequency  radiation b2. A
scanned point or desired after each  revolution. Obviously, care  track of
the record thus is imaged on a 5 should be taken to ensure that there is a
read detector 14 which detects the informa- 70 regular sequence of carrier
frequencies or  tion contained in the beam, the detected in- that an
additional indicating signal is pro-  formation appearing at an output
terminal vided on the record which, each time gives  16. an indication with
respect to the carrier fre-    To ensure continuous reading of the 10
quency.                                  information the scanning point
imaged on 75 Embodiments of the invention will now  the read detector 14
must always follow the be described, by way of example, with  information
track provided on the record 1 reference to the accompanying diagramma-
and a tracking controller is used for this tic drawings in which:
purpose. If this information track is spiral, 15   Figures 1 and 2 show two
embodiments  the scanning point a must firstly be dis- 80 of read apparatus
according to the inven-  placed in a radial direction by coarse drive tion,
means at a speed which corresponds to the Figure 3 shows a simple design of
an al-  pitch of this spiral information track. Fur- ternative tiltable
reflecting element with  thermore the scanning point must be cap- 20
associated drive means, for use with the  able of following any rapid
radial displace- 85 apparatus of Figures 1-2.                ments of the
information track due, for ex- Figure 4 shows an example of the fine
ample, to eccentricity of the centre hole in control loop including a
switching unit,    the record. Figure 5 shows an example of a unit for
This necesary control of the radial posi- 25 supplying the voltages for
controlling the  tion of the scanning point a is effected by 90 switching
units shown in Figure 4, and   cooperation of two tracking controls, a
Figure 6 shows voltage wave-forms which  coarse drive means capable only of
produc- occur in this unit.                      ing a slow radial
displacement of the scan- Referring now to Figure 1, a disc-shaped  ning
point and a fine tracking control 30 record 1 is driven in rotation by a
motor  capable of producing a comparatively small 95 [err] via a spindle 2
which passes through a  but fast displacement of the scanning point. centre
hole in the record. The record may  In the embodiment shown the coarse
drive be either a disc made of a rigid material or  is provided by a motor
[err] which via a of thin foil. The record 1 is provided with  servo
amplifier [err] receives a control signal 35 information tracks which in
general are  and is capable of displacing the casing 4 in 100 spiral and in
which video and maybe also  a radial direction by means of 'a geared audio
signals are recorded in optically  drive, for example a wormwheel 5 and a
readable form. These signals may be stored  rack 6. The fine tracking
control is effected in frequency-modulated or amplitude-modu-  by pivoting
the plane mirror 12 about a 40 lated form. The signals are read by means
pivot 18 so as to act as the beam deflection 105 of a beam of radiation
which, depending on  means. It is assumed that the area of the the physical
structure on the record used  record illuminated by the beam of radiation
to record the information is amplitude-  comprises several tracks. Pivotal
movement modulated or phase-modulated by this in-  of the mirror 12 causes
the scanning point 45 formation. For the control means described  imaged by
this mirror on the read detector 110 hereinafter the method of modulation
and  14 to be radially displaced. The pivotal the mode of recording on the
record are of  movement of the mirror 12 is produced by minor importance,
so that they will not be  a driving element 19, which may be any described
further.                       suitable element. This driving element 19 50
The read beam of radiation is produced,  receives a control signal from a
servo am- 115 and the information contained in it after  plifier [err]. The
element 19 may, for example. interaction with the record is detected by  be
a piezo-electric element. Such an ele- means of an optical system
accommodated  ment in general comprises a stack of a in the optical read
unit within casing 4.  plurality of slices of a piezo-electric mater- 55
This optical system comprises a source of  ial with inter-leaved
electrodes. To enlarge 120 light 7 and a mirror 8 by which the light  the
deflection produced by such an element. from the source is collimated into
a beam  for example, a suitable lever system may be of radiation [err].
This beam of radiation is  used by which the movements of the piezo-
reflected towards the record by means of  electric element are transmitted
to the re- 60 a plane mirror 9 and focussed by a lens 10  flecting element.
Also, a liquid amplifier 125 on the surface of the record 1 on which the
may be used in which the piezoelectric ele- information is recorded, in
this embodiment  ment is secured to a first diaphragm which on the lower
surface. The beam of radiation  forms a wall of a liquid-filled closed
space. which after being modulated by this infor-  The movements of this
first diaphragm are 65 mation emerges from the record is directed
transmitted via the liquid to a second dia- 130   



4                                         1 429 882
4 phragm, this movement being amplified by  mittently, i.e. only when the
deflection of a factor determined by the ratio between  the mirror 12 with
respect to its centre posi- the surface areas of the two diaphragms.
tion exceeds a given limit. In the case of a Alternatively a piezoelectric
torsion ele-  spiral information  track  on  the  record 5 ment may be used
to advantage by causing  carrier, however, the firstmentioned con- 70 this
element to act as the pivot of the re-  figuration in which the mean
deflection of flecting element.                          the mirror
provides the control signal for Insead of a reflecting element it is also
the coarse control, will produce a smoother possible to use a tiltable
light transmitting  servo behaviour. 10 element to deflect the beam of
radiation.     Thus, it is ensured by means of the said 75 The information
about the position of the  control systems that the scanning point a
scanning point a relative to the information  continuously follows the
information track. track, which information is required for this  If, for
example, a still picture is to be dis- fine tracking control, is obtained
by means  played, the scanning point, after having 15 of a measuring
detector 15 which forms  followed the information track for a time 80 part
of the detector unit 13. This measuring  sufficient for one picture, for
example for detector 15 also may be constructed in vari-  at least one
period of revolution of the ous ways, for example as described in the
record, will have to jump back at least one aforementioned United States
Patent Speci-  track spacing to enable that picture to be 20 fication No.
3,381,086 in which the measur-  repeated. This jump is then repeated for as
85 ing and read detectors are combined, or as  long as the still picture is
required. For described  in  Patent  Specification  No.  this purpose a
switching unit A is provided 1,391,335. The measuring detector 15 shown
which is capable of operating a switch S. schematically in the Figure
consists, ac-  If this switching unit A at its control input 25 cording to
an embodiment of the latter  c receives a starting signal, a switching
cycle 90 specification, of a grating made up of radi-  is started during
which first the switch S is ation-transmitting and  radiation-absorbing
changed over from  the position [err] to the strips. This grating is shown
greatly en-  position [err]. This opens the fine control loop larged in the
Figure and actually will lie  for the radial position of the scanning
point. 30 within the radiation beam  [err]. Since the  After the switch S
has been switched to 95 beam of radiation illuminates a plurality of  the
position [err] the switching unit via this tracks, for example 50 tracks,
of a record,  switch S and the servo amplifier V, applies there will be
formed on the measuring de-  to the driving unit 19 a signal such that the
tector an image which corresponds to the  mirror 12 is pivoted through an
angle such 35 track pattern and hence also the pattern of a  that the
scanning point a jumps approxi- 100 grating. By means of suitable pick-up
ele-  mately one track spacing. Subsequently the ments the position of this
grating-shaped  switching cycle is terminated in that the image of the
track pattern relative to the  switching unit A returns the switch to the
grating-shaped detector produces a signal  position [err] so that the
control loop is 40 which is representative of the position of  closed again
and the scanning point a locks 105 the scanning point a relative to the
desired  on to the new track. track, which signal may be derived from
It will be appreciated that the aforedes- an output terminal 17. This
signal is used  cribed switching cycle should be performed as the control
signal for driving device 19  as fast as possible. This imposes certain 45
and for this purpose is applied to the servo  requirements on the servo
system, the de- 110 amplifier [err] via a switch S.               sign of
the mirror 12 and the switching The control signal for the coarse con-
signal to be applied by the switching unit trol to be applied to the servo
amplifier [err]  to the servo system, which requirements will can be taken
from the output terminal 17  be discussed hereinafter. 50 via a suitable
signal processing network    However, first a second embodiment of 115 thus
coupling the output of the measuring  the optical system  will be described
with detector into the coarse tracking loop. How-  reference to Figure 2.
In this embodiment ever, as is shown in the Figure, this coup-  the
transmitted beam  of radiation is re- ling can also be achieved by deriving
the  placed by a beam of radiation reflected by 55 control signal for the
amplifier [err] from   the record. Elements corresponding to those 120 the
mean deflection of the mirror 12 rela-  of Figure 1 are denoted by the same
refer- tive to a central position. Such a signal may  ence symbols. be
obtained in a variety of ways which will    The required radiation beam
[err] is again be obvious to one skilled in the art, for  obtained by means
of a source of light 7 60 example by means of capacitive or induc-  and is
converged by a lens 20. Via a half- 125 tive transducers, and therefore the
Figure  silvered mirror 21 the converged beam falls shows only
schematically the manner in  on a plane mirror 12 which reflects it to-
which the desired signal is derived from the  wards the record 1. This
reflected beam is driving element 19. Naturally, the coarse  focussed on
the record by a lens 10. The 



65 control may alternatively be used inter-  radiation beam reflected by
the record 1 is 130    5                                      1429 882
reflected by the plane mirror 12 tQ the half-    Figure 4 shows
schematically the manner silvered mirror 21. The part of the beam  in which
the switch S may be constituted by which is reflected by the mirror 21
falls on  electric means and incorporated in the a detector unit 13 which
includes a signal  control system. The measuring detector 15 5 detector 14
on which the scanned point a  is schematically indicated by photo-detec-
70 is imaged.                              tors [err] and [err] and is
assumed to comprise The mirror 12 is pivotable and the casing  two
sub-detectors so as to obtain an indi- 4 is radially displaceable by means
of a  cation both of the magnitude and of the control system which may be
constructed  direction of the deviation of the radial posi- 10 identically
with that shown in Figure 1.  tion of the scanning point. The signals pro-
75 With respect to the size of the area on the  duced across the
sub-detectors [err] and [err] record illuminated by the radiation there
are applied via separate amplifiers 31 and are two possibilities. If this
area contains  32 respectively to a differential amplifier a plurailty of
tracks, the said radiation  33 at an output terminal 17 of which the 15
beam may again be used to obtain the de-  said control signal appears. This
control sig  80 sired information about the radial position of  nal is
applied to a phase correction network the scanning point a, for  these
illuminated  F by means of which the desired stability tracks can be imaged
on a measuring detec-  and response of the servo loop is realized. tor 15
adjacent to the signal detector 14 and    The output of this phase
correction net- 20 having, for example, a grating-shaped pat-  work F is
connected via the main current 85 tern. In this case either the signal
detector  path  of a  first field  effect transistor 14 must have a width
which substantially  [err] to  the positive input of an  am- corresponds to
the width of the image of plifier [err] which, for example, sup- one
information track provided on the  plies a control current to the terminals
25 record, or only a small part of the image  23 of a mirror drive designed
in the manner 90 must be transmitted to the detector.    shown in Figure 3.
The magnitude of this As an alternative, however, the area of  control
current is a measure of the deflec- the record carrier illuminated by the
radia-  tion  of the mirror and hence the mean of tion beam may comprise
only a single track. this current may be used for the coarse 30 Since in
this case this track only is imaged  control. For this purpose a resistor R
is 95 on the signal detector, there is no objection  provided which is
traversed by this control to the detector 14 being larger. Obtaining
current and from a terminal 35 of which a signal which is representative of
the radial  a voltage may be derived which after in- position  of the
scanning point a can  tegration is applied to the coarse control. 35 now
be achieved by a second radiation  The voltage produced across the resistor
100 beam, not shown, which forms an image of  R is also used as a
negative-feedback vol- a plurality of tracks on the measuring detec-  tage
and applied to the negative input of tor 15. The switch S and the switching
unit  the amplifier [err]. A may be provided in a manner identical    The
positive input of the amplifier  [err] 40 to that shown in Figure 1.
is also connected, via the main current path 105 Figure 3 shows a simple
and advantag-  of a second field effect transistor [err] to a eous
embodiment of the plane mirror 12  terminal [err]. If the field-effect
transistors [err] together with the driving element 19. The  and [err] are
of opposite conductivity types. mirror 12 is adapted to pivot about a pivot
their control electrodes may be connected to 45 24 which passes through the
centre of  one another and to one control terminal 110 gravity of the
mirror and is journalled in  34. At this control terminal 34 the voltage
bearings 25. The driving element 19 is  [err] normally has a value such
that the constituted by windings 22 which are wound  transistor [err] is
conducting and the transis around the circumference of the mirror and  tor
[err] is non-conducting, so that the ter- 50 are arranged in a magnetic
field produced  minal [err] is connected to the input of the 115 by pole
pieces 26. By supplying a control  amplifier [err] and the control loop is
closed. current to terminals 23 which form the ends  To open the control
loop a square-wave of the windings 22, the mirror is pivoted  change in the
voltage [err] is applied to the against the force of a spring, not shown,
terminal 34 so that the transistor [err] is 55 the pivoting angle being
determined by the  rendered  non-conducting. Simultaneously 120 magnitude
of the current. The advantage of  the transistor [err] becomes conducting,
so the embodiment of the mirror and its drive  that a signal applied to the
terminal [err] is shown  are  the  simplicity  and  light-  capable of
reaching the amplifier [err] To weight construction, enabling  very fast
this terminal [err] a voltage [err] is applied dur- 60 changes in the
radial position of the  ing the square wave period such that the 125 -
scanning point a to be obtained. In an-  mirror 12 is pivoted through a
given angle. 



other related  embodiment a permanent The control voltage applied to the
ter- magnet is mounted on the mirror and the  minal [err] preferably has a
waveform which mirror is arranged in a variable magnetic  is symmetrical
about zero. In this case 65 field.                                  the
mirror on termination of this con- 130    6
1 429 882 trol voltage, becomes stationary  again.  naturally enables the
duration of the play- This will be so  because the pivoting  ing time to be
considerably increased. speed may be represented as the integral   In
addition to small jumps of the scan. of this voltage [err] which will be
zero for  ning point it may in some cases, for ex- 5 such a symmetrical
waveform. Instead of  ample when the record is used to store 70 the
square-wave voltage shown, for ex-  separate stills be useful to radially
displace ample, one period of a sinusoidal voltage  the scanning point
through a larger distance may be used. On termination of the vol-  by
applying a control signal to the coarse tage [err] the voltage [err] also
returns to its  control. 10 normal value, so that the transistor [err] is
75 again rendered  non-conducting and  the    WHAT WE CLAIM  IS:-
transistor [err] becomes conducting again,   1. Apparatus for reading a
disc-shaped with the result that the fine control loop is  record in which
video signals are recorded closed again.                            in
optically readable form in parallel infor- 15   Figure 5 is a block
schematic view of a  mation tracks (as herein defined) and com- 80 circuit
arrangement by means of which the  prising: voltages [err] and [err] shown
in Figure 4 may  (a) an optical read unit comprising an simply be obtained,
the waveforms of the  optical system for directing a beam of opti- voltages
which are produced in this cir-  cal radiation from a source onto the
record 20 cuit arrangement being shown in Figure 6. and for imaging the
information from the 85 Through an input terminal 41 the frame  record onto
a read detector for converting pulses separated  from  the video signal the
optical image into a video signal, (Figure 6a) are applied to a divider
stage  (b) a measuring detector for measuring the D   the divisor of which
is adjustable by  radial position of a desired track relative 25 means of a
signal at the control input C   to said optical read unit,             90
In the embodiment shown it is assumed  (c) a coarse tracking feedback loop
includ- that the divisor is equal to 2, so that alter-  ing a coarse
driving device for driving said nate frame pulses are transmitted (Figure
optical read unit in the radial direction, 6b). These pulses are applied to
a first (d) a fine tracking feedback loop compris- 30 monostable
multivibrator [err] which converts  ing tiltable beam deflection means
mounted 95 them  into square-wave voltages having a  in the path of said
beam and actuated by given fixed width (Figure 6c). The trail-  fine drive
means coupled to receive a drive ing edge of this square-wave voltage
triggers  signal derived from the output of said mea- an identical second
monostable multivibra-  suring detector so as to maintain a desired 35 tor
F2, which as a result supplies a square-  track imaged on said read
detector and,  1.00 wave voltage following that of [err] of the  (e)
switching means responsive to a switch- same width but of opposite polarity
(Fig-  ing cycle starting pulse comprising means ure 6d). The output
voltages of the two  for opening said fine loop, means for apply-
monostable multivibrators [err] and [err] are  ing a track jump signal to
said beam deflec- 40 added and provide the desired control sig-  tion means
so as to image another track 105 nal [err] (Figure 6e). Simultaneously the
out-  onto said read detector and means for re- put voltages of these
multivibrators [err] and  closing said fine loop. [err] are applied to a
bistable multivibrator    2. Apparatus as claimed in Claim 1 com- Fs which
is set by the leading edge of the  prising means for deriving the input
signal 45 pulse from [err] and is reset by the trailing  for said coarse
driving device from the out- 110 edge of the pulse from [err] and which as
put of said measuring detector as a signal an  output voltage delivers the
desired  representing the mean position of said beam switching voltage
[err] (Figure [err]        deflection means. The invention enables highly
advanced    3. Apparatus as claimed in any preced- 50 display modes to be
realized, as on the one  ing claim wherein the said switching means 115
hand it enables a normal program  to be  comprises means for detecting
frame pulses displayed at different speeds, and on the  in said video
signal and a programming other hand it provides the possibility of  unit
connected to the frame pulse detecting programming the video and audio
repro-  means for selecting and delivering a selected 55 duction by means
of programming signals  frame pulse as said starting pulse for said 120
which also are recorded on the record. This, switching cycle. may, for
example, be particularly useful in    4. Apparatus as claimed in Claim  3
educational programs in which it is per-  comprising means for performing
said selec- 



missable to display the same picture for a  tion in accordance with a
programming 60 comparatively long time. By recording an  signal read from
the record.            125 appropriate program   signal on the record    5.
Apparatus as claimed in any preced- each picture may be retained for a
fixed  ing claim   wherein said fine drive means time while the sound
proceeds continuously, includes a winding which is rigidly secured for
example by means of the multiplex  to said tiltable optical element and is
65 audio  techniques  aforementioned.  This  arranged in a magnetic field
and to which 130    6                                  1 429 882 trol
voltage  becomes stationary  again.  naturally enables the duration of the
play- This will be  so  because  the pivoting  ing time to be considerably
increased. speed may be represented as the integral    In addition to small
jumps of the scan- of this voltage [err] which will be zero for  ning point
it may in some cases, for ex- 5 such a symmetrical waveform. Instead of
ample when the record is used to store 70 the square-wave voltage shown,
for ex-  separate stills be useful to radially displace ample, one period
of a sinusoidal voltage  the scanning point through a larger distance may
be used. On termination of the vol-  by applying a control signal to the
coarse tage [err] the voltage [err] also returns to its  control. normal
value so that the transistor [err] is again  rendered  non-conducting  and
the    WHAT WE CLAIM  IS:- transistor [err] becomes conducting again,    1.
Apparatus for reading a disc-shaped with the result that the fine control
loop is  record in which video signals are recorded closed again.
in optically readable form in parallel infor- 15   Figure 5 is a block
schematic view of a  mation tracks (as herein defined) and com- 80 circuit
arrangement by means of which the  prising: voltages [err] and [err] shown
in Figure 4 may  (a) an optical read unit comprising an simply be obtained,
the waveforms of the  optical system for directing a beam of opti- voltages
which are produced in this cir-  cal radiation from a source onto the
record., 20 cuit arrangement being shown in Figure 6. and for imaging the
information from the 85 Through an input terminal 41 the frame  record onto
a read detector for converting pulses separated  from  the video  signal
the optical image into a video signal, (Figure 6a) are applied to a divider
stage  (b) a measuring detector for measuring the D  the divisor of which
is adjustable by  radial position of a desired track relative 25 means of a
signal at the control input C   to said optical read unit, -
90 In the embodiment shown it is assumed  (c) a coarse tracking feedback
loop includ- that the divisor is equal to 2, so that alter-  ing a coarse
driving device for driving said nate frame pulses are transmitted (Figure
optical read unit in the radial direction, 6b). These pulses are applied to
a first  (d) a fine tracking feedback loop compris- 30 monostable
multivibrator [err] which converts  ing tiltable beam deflection means
mounted 95 them  into square-wave voltages having a  in the path of said
beam and actuated by given fixed width (Figure 6c). The trail-  fine drive
means coupled to receive a drive ing edge of this square-wave voltage
triggers  signal derived from the output of said mea- an identical second
monostable multivibra-  suring detector so as to maintain a desired - 35
tor [err] which as a result supplies a square-  track imaged on said read
detector and,   100 wave voltage following that of [err] of the  (e)
switching means responsive to a switch- same width but of opposite polarity
(Fig-  ing cycle starting pulse comprising means ure 6d). The output
voltages of the two  for opening said fine loop, means for apply-
monostable multivibrators [err] and [err] are  ing a track jump signal to
said beam deflec- 40 added and provide the desired control sig-  tion means
so as to image another track 105 nal [err] (Figure 6e). Simultaneously the
out-  onto said read detector and means for re- put voltages of these
multivibrators [er]r and  closing said fine loop. [err] are applied to a
bistable multivibrator    2. Apparatus as claimed in Claim 1 com- [err]
which is set by the leading edge of the  prising means for deriving the
input signal 45 pulse from [err] and is reset by the trailing  for said
coarse driving device from the out- 1`10 edge of the pulse from  [err] and
which as  put of said measuring detector as a signal an  output voltage
delivers the  desired  representing the mean position of said beam
switching voltage [err] (Figure 6f).          deflection means. The
invention enables highly advanced    3. Apparatus as claimed in any preced-
50 display modes to be realized, as on the one  ing claim wherein the said
switching means 115 hand it enables a normal program  to be  comprises
means for detecting frame pulses displayed at different speeds, and on the
in said video signal and a programming other hand it provides the
possibility of  unit connected to the frame pulse detecting programming the
video and audio repro-  means for selecting and delivering a selected 55
duction by means of programming signals  frame pulse as said starting pulse
for said 120 



which also are recorded on the record. This,  switching cycle. may, for
example, be particularly useful in    4. Apparatus as claimed in Claim   3
educational programs in which it is per-  comprising means for performing
said selec- missable to display the same picture for a  tion in accordance
with a programming 60 comparatively long time By recording an  signal read
from  the record.              125 appropriate program   signal on the
record    5. Apparatus as claimed in any preced- each picture may be
retained for a fixed  ing claim   wherein said fine drive means time while
the sound proceeds continuously, includes a winding which is rigidly
secured for example by means of the multiplex  to said   tiltable optical
element and  is 65 audio  techniques   aforementioned.  This  arranged in a
magnetic field and to which 130    7                          1 429 882
7 is applied said fine drive signal derived from   arranged  to  add  the
mutually  inverse the output signal of the measuring detector.  polarity
output signals of the first and 6. Apparatus as claimed in any of  second
multivibrators and to apply the re- Claims 1, 2, 3 or 4 wherein said fine
drive  sulting sum signal to said fine drive means 5 means includes a
magnetic element which  as said track jump signal when said fine 45 is
rigidly secured to said tiltable optical  loop is open and a third bistable
multivi- element and is arranged in a magnetic field  brator which is
controlled by the output which is variable in accordance with said  signals
from the first and second multivi- fine drive signal derived from the
output  brators and the output signal from which 10 signal of the measuring
detector.         effects the opening and closing of said fine 50 7.
Apparatus as claimed in any of  loop. Claims 1, 2, 3 or 4 wherein said fine
drive    10. Apparatus as claimed in any of the means includes a
piezoelectric torsion ele-  preceding Claims comprising means for ment
which serves as a pivot for said tilt-  reading video and audio information
from 15 able optical element and to which said fine  said  record, wherein
the  apparatus is 55 drive signal is applied which is derived from
adapted for continuous reproduction of the the output signal of the
measuring detector.  audio information whilst repeating the dis- 8.
Apparatus as claimed in any of the  play of the same video information.
preceding Claims wherein said switching    11. Apparatus as claimed in any
of the 20 means comprises the main current path of  preceding Claims,
wherein said beam  de- 60 a first transistor included in the connection
flection means is a reflecting element. between the measuring detector and
the    12. Apparatus substantially as described control input of the fine
drive means and  with reference to Figure 1 or Figures 1 and the said
control input being connected to  3 or Figures 1, 3, 4 and 5 of the accom-
25 a track jump signal source via a main  panying drawings.
65 current path of a second transistor, the    13. Apparatus substantially
as described control electrodes of said first and second  with reference to
Figure 2 or Figures 2 transistors connected to receive signals such- and 3
or Figures 2, 3, 4 and 5 of the accom- that normally the first transistor
is con-  panying drawings. 30 ducting and the second transistor is cut off
and such that during track jumping the first transistor is cut off and the
second            C. A. CLARK, transistor is conducting. 9. Apparatus as
claimed in any of the           Chartered Patent Agent, 35 preceding
claims, wherein the switching means includes a first monostable multivi-
Century House, brator to which is applied said starting
Shaftesbury Avenue, pulse, a second monostable multivibrator
London, W.C.2. which is controlled by the output signal 40 of the first
multivibrator, an adding circuit      Agent for the Applicants. Printed for
Her Majesty's Stationery Office by The Tweeddale Press Ltd
Berwick-upon-Tweed, 1976. Published at the Patent Office, 25 Southampton
Buildings, London WC2A 1AY, from which copies may be obtained.    


