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towards an adjacent track instead of the original track. This is
problematic, in particular when the The invention relates to a device for
scanning a  scanning system is used in an environment where record carrier
provided with substantially parallel  it is frequently exposed to
mechanical shocks, as tracks, which device comprises a closed-loop posi-
5   for example in portable audio equipment or in On control system with
position and velocity feed-  automotive uses. back for controlling the
scanning point towards the      In such cases mechanical shocks will
frequent- centre of a specific track, for which purpose the   ly result in
the scanning spot being moved off the control system comprises a
positioning system for   track to be followed. moving the scanning point in
a direction transverse  10  Further US-A4 659 972 discloses a servo sys- to
the tracks, a measuring system for generating a  tern for positioning and
driving a pick-up head of velocity signal which is indicative of the
velocity  an optical reading system. Two different control with which the
scanning point is moved in a direc-  signals are concerned, the first being
used to posi- tion transverse to the tracks, and for generating a  tion the
pick-up head and the second is used to first error signal which within a
predetermined limit-  15  drive the pick-up head. The first one used to
posi- ed first range to either side of said specific track  tion is derived
from a sinusuidal waveform and is contre is substantially proportional to
the deviation  considered to be substantially proportional to the between
the track centre and the scanning point,    deviation between the track
centre and the scan- and a control circuit for controlling the positioning
ning point. The second one is used to bring the system depending on the
first error signal and the   20  pick-up with a constant velocity in the
neighbour- -velocity signal, whereby the measuring system is      hood of
the track centre. adapted to generate a tracking-error signal and a
It is an object of the invention to provide a track-loss signal which in
the case of a displace-  device which is less sensitive to mechanical ment
of the scanning point in a direction transverse  shocks. to the tracks vary
periodically with a frequency   25   According to the invention this object
Is corresponding to the number of tracks traversed     achieved in a device
as defined in the opening per unit of time, the phase difference between
said  paragraph in that the device is characterized in that signals being
substantially [err], the tracking error,  the control circuit comprises
means for generating over a range corresponding to substantially a quar-
at least one substitute error signal which within a ter track pitch to
either side of each track being   30  second range, outside the first
range, has a sign substantially indicative of the deviation between the
which is indicative of the direction of the deviation, scanning point and
the centre of the nearest track,  the control circuit being adapted to
control the and the track-loss signal indicating whether the    positioning
system in response to the first error scanning point is situated
substantially on a track  signal or a substitute error signal depending on
or substantially between two tracks, the tracking-  35   whether the
deviation is situated in the first or the error signal being employed as
the first error sig-  second range, respectively, in such a way that the
nal, the measuring system for the purpose of gen-   error signal used for
position feedback depends on erating the velocity signal, comprising means
for   the magnitude of the deviation and the velocity differentiating the
the tracking error signal and   signal used for velocity feedback is
independent of means for multiplying the differentiated tracking   40  the
magnitude of said deviation. error signal and the track-loss signal.
Thus it is achieved that in the case of distur- A device as defined in the
opening paragraph     bances for which the deviation is so large that the
is known from the Applicants United States Patent   detected error signal
is no longer indicative of the specification US-A-4,037,252.
deviation the control system employs a substitute Said Specification
describes an optical scan-   45  signal of large magnitude whose sign is
indicative ning system for reading-an optically readable disc-  of the
direction of the deviation, so that the scan- shaped record carrier. The
velocity signal and the  ning point is rapidly returned to the original
track. radial-error signal thus obtained are applied to the  Since the
velocity feedback is constantly operative control circuit to derive the
control signal for the  the control mode employing the substitute signal
positioning system depending on said signals. This  50  smoothly changes
over into the control mode em- yields a tracking control system with
velocity feed-  ploying the first error signal for position control. back.
The drawback of the known scanning system     Moreover, during the return
to the original track the is that in the case of a deviation larger than
half a  velocity is limited as a result of the velocity feed- track pitch
the sign of the error signal will no longer  back, which precludes
overshooting of the track. correspond to the sign of the deviation. If as a
55  In this respect it is to be noted that it is known result of a
disturbance, in particular a mechanical  per se from United States Patent
Specification US shock, the tracking error becomes larger than half
4,359,635 to apply a substitute error signal to the a track pitch, the
scanning point will be controlled  control circuit in an optical scanning
device in 2   
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loss indicated by the track-loss  When the desired track is reached a
positional signal, by adding an additional signal of constant  error signal
will become available, which is propor- signal strength to the radial-error
signal. A problem  tional to the deviation of the scanning point, en- which
then arises is that as a result of the addi-  abling the scanning point to
be moved towards and tional signal the velocity of the scanning spot may
5   maintained on the centre of the desired track in a become so high that
when the track is reached it    damped manner. can no longer be slowed down
fast enough, so that       Since for the displacement over a large num- it
overshoots the track. In order to preclude this the  ber of tracks and also
for the purpose of tracking additional signal is generated only during a
limited  the same velocity signal can be employed the time interval. This
in turn has the drawback that, if  10  displacement control during  track
crossings the scanning point has not yet approached the       changes over
smoothly into tracking control. desired track closely enough when
generation of         A further embodiment of the device is char- the
additional signal ceases, the scanning point will  acterized in that the
magnitude of the substitute yet be controlled to an adjacent track.
error signal dictated by the count increases as the When velocity feedback
is applied as in the   15  difference between the instantaneous count and
device in accordance with the invention, the ve-    said predetermined
count increases. locity will remain limited as a result of this velocity
This embodiment has the advantage that in the feedback, so that the time
interval for the genera-  case of large displacements the velocity can be
tion of the substitute error signal need not be     high as long as the
distance from the desired track limited.
20  is still large. As the desired track is approached, An embodiment of
the scanning device which       however, the velocity is reduced which
prevents is attractive because of its simplicity is character-
overshooting of the desired track. This enables a ized in that the control
circuit is adapted to control  very rapid and controlled displacement over
large the positioning system in dependence upon a sub-    distances to be
obained. stitute error signal if the track-loss signal indicates   25  The
differentiating circuits employed in practice that the scanning point is
situated substantially   have a transfer function in which the
differentiating between two tracks.                                 term
increases as the frequency increases up to a A further embodiment of the
invention is char-   specific cross-over frequency after which the dif-
acterized in that the control circuit comprises     ferentiating term
decreases again. For determining counting means for counting, by means of
the   30  the velocity signal this means that a velocity signal track-loss
signal and the tracking-error signal, the  obtained by means of a
differentiating circuit is number of tracks traversed by the scanning point
suitable only for velocities  corresponding to fre- and means for
controlling the positioning means     quencies which are situated
sufficiently far below depending on a substitute error signal dictated by
said cross-over frequency in order to guarantee a the count in the case
that the instantaneous count  35  stable control. In the case of
displacements of the deviates from a predetermined count.
scanning point over large distances it may be de- This embodiment has the
advantage that in the    sirable, in order to reduce the time required for
this case of loss of track, when the scanning point is   displacement, to
move the scanning point at veloci- shifted by more than one track as a
result of a     ties in the proximity of the limit velocity defined by
mechanical shock, the scanning point is returned to  40  said cross-over
frequency. the original track automatically and in a controlled    An
embodiment of the device which meets this manner, after which the scanning
point is main-     requirement is characterized in that the device tained
on the track by controlling the position of the  comprises an additional
velocity control system for scanning point in response to the first error
signal  controlling the scanning point velocity to obtain a (tracking).
Since for returning the scanning point to  45  velocity defined by a
reference signal, the circuit the desired track the same velocity signal is
em-   comprising means which are responsive to the ployed as for tracking
the control mode during      count of the counter to disable the
position-control which the scanning point is controlled towards said
system in such a way that the determination of the track in response to the
substitute error signal    velocity signal is maintained, and to render the
changes smoothly to the control mode in which the   50  velocity control
operative if the deviation given by scanning point is maintained on the
track in re-    the magnitude of the count exceeds a predeter- sponse to
the first error signal.                   mined value. Moreover, this
embodiment allows the scan-          As in this embodiment the
determination of the ning point to skip over a desired number of tracks.
velocity signal is maintained during velocity control For this purpose the
counting means should merely  55  by means of the additional control system
the initial be loaded with a count dictated by the desired      conditions
of control in response to the velocity displacement. The scanning point is
then moved      signal have the correct value at the instant at which
towards the desired track with a controlled velocity.  the position control
system is rendered operative, 3  



5                EP 0 362 938 B1                    6 resulting in a smooth
transition from one control  strongly enlarged scale, the recording marks
bear- mode to the other control mode.                  ing the reference
numeral 21. The information re- A further embodiment of the device is char-
corded in the tracks can be read by scanning the acterized in that the
additional velocity control sys-  tracks with a radiation beam and thus
detecting the tem comprises means for determining the differ-   5   beam
modulation produced by the recording marks Hence between a reference
frequency and the fre-   21. For this purpose the scanning device com-
quency of the tracking-error signal or the track-loss  prises an optical
read head 2 of a customary type, signal, and means responsive to the
frequency    which comprises a radiation source in the form of a difference
thus determined to control the velocity of  laser 7. The beam generated by
the laser 7 is the scanning point to a value dictated by the refer-  10
aimed at the information layer 5 via a semi-trans- ence frequency.
parent mirror 9, the beam being focused to form a This embodiment makes
advantageous use of     tiny scanning spot P on the information layer 5 by
the fact that the frequency of the first error signal  means of a lens
system 8. The beam which is or the track-loss signal is a measure of the
velocity  reflected from the information layer 5 is projected of the
displacement of the scanning point.   15  onto an array of four optical
detectors 11a, 11b, Although the invention is in principle suitable  11c
and 11d via the semi-transparent mirror 9 and for use in other than optical
scanning devices, for  a beam splitter in the form of a roof prism 10.
example magnetic scanning devices, it is particu-    The currents supplied
by the optical detector larly suitable for such optical scanning devices
are converted into signal voltages V1, V2, V3 and because in such scanning
devices said error signal  20  V4 by means of a current-voltage converter
12. A and track-loss signal can be obtained very simply.  signal-processing
circuit 13 derives an error signal Embodiments of the invention will now be
de-  RE and a track-loss signal TL from these signal scribed in more
detail, by way of example, with   voltages. The error signal RE is
indicative of the reference to Figs 1 to 12, in which              tracking
error, which is the deviation of the scan- Fig. 1 shows an example of a
prior-art scanning   25  ning point defined by the scanning spot P, and the
device,                                        centre of the track to be
followed. The track-loss Fig. 2 shows the variation of the measurement
signal TL indicates whether the scanning point de- signal generated in the
device during the dis-  fined by the scanning spot P is situated in the
placement in a direction transverse to the tracks,  centre of a track or in
the middle between two Fig. 3 shows an example of a circuit for generat-
30  tracks. ing the error signal and the track-loss signal,    Fig. 3 shows
diagrammatically a customary Fig. 4 shows these signals and the velocity
example of a signal-processing circuit 13. The sig- signal derived from
these signals as a function  nal-processing circuit 13 comprises a circuit
30 of time,                                       which determines the
difference between the sum Fig. 5 shows an example of a prior-art control
35  of the signal voltages V1 and V2 and the sum of circuit,
the signal voltages V3 and V4. If a high-frequency Figs. 6, 8 and 11 show a
number of different   signal component caused by the beam modulation
embodiments of a control circuit in accordance  is ignored, the detected
difference is a measure of with the invention,
the position of the scanning point. The high-fre- Fig. 6a is a block
diagram of the control system   40  quency signal component is removed by
means of obtained if the control circuit shown in Fig. 6 is  a low-pass
filter 31. The output signal of the low- employed in the scanning device
shown in Fig.  pass filter 31 constitutes the error signal RE. 1,
A circuit 32 derives from the signal voltages Figs. 7, 10 and 12 show a
number of signal     V1, V2, V3 and V4 a signal HF which is indicative
waveforms generated in the control circuits in  45  of the sum of these
four signal voltages. By means accordance with the invention, and
of a customary envelope detector 33 and a com- Fig. 9 shows an example of a
counting circuit for  parator 34, which compares the output signal of the
use in the control circuit in accordance with the  envelope detector with a
reference value REF, the invention.
track-loss signal TL is derived from the signal HF. Fig. 1 shows a
prior-art scanning device. The  50  The signal HF is indicative of the beam
modulation scanning device shown is a device for optically   produced by
the recording marks. This modulation scanning an optical record carrier 1,
for example a  is maximal if the beam is aimed at the centre of "Compact
Disc", which is rotated about an axis 17.  the track and is minimal if said
beam is incident Such a record carrier 1 comprises an information  midway
between two tracks, so that the measure- layer 5. The information layer 5
has tracks in which  55   ment signal TL indicates whether the beam is
information is recorded as a pattern of optically  aimed at the track or at
the middle between two detectable recording marks, for example in the
tracks. It will be evident that, in principle, the signal form of pits.
Fig. 2a shows a part of the tracks to a  on the output of the envelope
detector 33 is al- 4 
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of whether the scanning point is  The output signal of the summing circuit
is applied situated substantially in the centre of a track, so  to a
control circuit 14, if required via low-pass filter that in principle this
signal may also be employed  16, to generate a control signal AS for
controlling as a track-loss signal. However a bivalent track-loss  an
actuator 15 for positioning the read head 2. signal, such as a signal TL,
is to be preferred.  5   Depending on the output signal of the summing Fig.
2b by way of illustration shows the signal   circuit 51 the control circuit
14 controls the actuator HF in the case that the optical read head 2 is
15 in such a way that the tracking error repre- moved in a direction
transverse to the tracks of the  sented by the signal RE is minimized.
rotating record carrier 1. As is evident from Fig. 2b  The velocity
feedback increases the damping the amplitude signal HF will vary with a
frequency   10  of the feedback tracking system, which results in a
corresponding to the number of tracks traversed     more stable control
which is more immune to me- per unit of time. Fig. 2c shows the error
signal TL  chanical shocks. When the circuit shown in Fig. 5 derived from
the signal HF. The amplitude of the    is employed the scanning point is
maintained at the measurement signal HF is maximal if the scanning    track
centre, which means that a tracking system is point corresponding to the
point of incidence of the   15  obtained. beam is situated in the centre of
a track and this      Fig. 6 shows an embodiment of a circuit 3 in
amplitude HF is minimal if the scanning point is    accordance with the
invention which provides a situated midway between the two tracks.
tracking which is even more immune to mechanical Fig. 2d further shows the
error signal RE. As    shocks than the embodiment shown in Fig. 5. the
scanning point is moved the error signal RE will  20  The circuit shown in
Fig. 6 comprises an elec- also vary with a frequency equal to the number of
tronic switch 61 which is controlled by the track- tracks traversed per
unit of time. The error signal  loss signal TL and which applies a signal
UC' to RE is [err] phase shifted relative to the track-loss  the summing
circuit 51 as soon as the track-loss signal TL. Within a range of a quarter
of the track  signal TL indicates that the scanning point is no pitch p
around the centre of each track the mea-  25  longer situated substantially
at the centre of a surement signal RE is substantially proportional to
track. If the track-loss signal TL indicates that the the distance between
the scanning point and the     scanning point is situated substantially on
the track track centre.                                       the switch 61
is switched to apply the error signal In the scanning device shown in Fig.
1 the       RE to the summing circuit 51 as the position-error signals TL
and RE are applied to a circuit 17. The   30  signal PE. The signal UC has
a constant strength circuit 17 comprises a differentiating circuit 4 for
and a polarity corresponding to the sign of the differentiating the
measurement signal RE and a     error indicated by the signal  RE.
multiplier 6 for multiplying the differentiated mea-   The signal UC' is
obtained by means of a surement signal ARE by the track-loss signal TL.
multiplier 62 which multiplies a signal UC of fixed The output signal of
the multiplier 6 bears the   35  polarity with a sign signal RE' indicating
the sign of reference RS. The signals RE, ARE, TL and RS as     the
measurement signal RE. By means of a polar- produced in the case of a
displacement of the       ity detector, for example a comparator 63, the
sign scanning point are shown as a function of time t in  signal RE' is
derived from the measurement signal Fig. 4. The amplitude of the signal ARE
is propor-  RE. Fig. 7 shows the position-error signal PE on tional to the
velocity with which the scanning point  40  the output of the electronic
switch 61 as a function is moved. Moreover, as a result of the differenti-
of the distance x between the track centre and the ation the signal is
[err] phase-shifted relative to the  scanning point. signal RE and,
consequently, it is in phase with or     Fig. 6a shows the block diagram of
the control in phase opposition to the measurement signal TL    system
which is obtained if the circuit 3 shown in depending on the direction of
the displacement.  45   Fig. 6 is used in the optical scanning device shown
The sign of the velocity signal RS thus ob-     in Fig. 1. In this block
diagram the blocks with the tained therefore always indicates the direction
of  transfer functions of the differentiating circuit 4, the the
displacement and the magnitude of the signal    multiplier circuit 6, the
summing circuit 51, the low- RS is an indication of the magnitude of the
dis-    pass filter 16 and the electronic switch 61 bear the placement
velocity. The velocity signal RS together  50  reference numerals 4, 6',
51', 16', and 61' respec- with the error signal RE and, if applicable, the
tively. The reference numeral 15' refers to the track-loss signal TL is
supplied to a control circuit  overall transfer function of the control
circuit 14, the 3.
actuator 15, the read head 2, the current-voltage Fig. 5 shows a prior-art
circuit 3 in the case   converter 12 and the signal-processing circuit 13.
that the velocity signal RS is employed in order to  55   As long as the
scanning point is situated substan- realize a position control system with
velocity feed-  tially on a track the signal TL remains 1. The back. The
velocity signal RS and the error signal   position-error signal PE is then
identical to the error RE are then added by means of a summing circuit.
signal RE. The control system shown in Fig. 6 then 



5    9                 EP 0 362 938 B1                   10 behaves as a
position control system which con-    This transfer function Hso(s)
represents a second- trols the scanning point in such a way that the
order system which is well known in control tech- signal RE remains
substantially zero. The open-    nology and which is also stable in the
case of loop transfer function Ho(s) of this position control  feedback.
The sign of Uc' is the same as the sign system Is as follows:          5
of the signal RE, so that the scanning point is [err]
rapidly directed towards the track. The velocity control system limits the
velocity to a value dic- [err] =    10   changed over again, causing the
control system to [err]                                   limited when the
track is reached it is ensured the scanning point cannot overshoot the
track. More- Here                                               over, in
both control modes (velocity control and s is the Laplacian operator;
15  tracking control) the same velocity signal is em- [err] is the time
constant of the differentiating circuit  ployed, so that always a smooth
transition from one 4;
control mode to the other is obtained. Indeed, when [err] is the time
constant of the low-pass filter 16;  a new control mode sets in the initial
conditions are K1 is the loop gain of the control loop.           always
correct, so that no transient effects occur. The transfer characteristic
Ho(s) represents a   20  Fig. 8 shows yet another embodiment of the
third-order system which is well known in control  circuit 3 in accordance
with the invention, in which technology and which in the case of feedback
is    the scanning point is returned to the desired track stable if the
time constant [err] is selected to be  in the event of a disturbance which
causes the larger than the time constant [err] (for example [err]  scanning
point to be displaced over a number of 1 0[err]2).
25  tracks. The circuit shown in Fig. 8 comprises a It will be obvious to
those skilled in the art that  customary counting circuit 80 which with the
aid of in principle the low-pass filter 16 may be removed  the signals TL
and RE counts the number of tracks from the control sytem. Indeed, in that
case the  traversed by the scanning point. Fig. 9 shows an time constant
[err] will be zero. However, the use of  example of such a counting circuit
80. The count- the low-pass filter 16 results in a substantial reduc-  30
ing circuit 80 shown in Fig. 9 comprises a com- tion of the noise produced
by the control system,  parator 92, which converts the measurement signal
so that it is preferred to employ this filter. The use  RE into a bivalent
signal. of velocity feedback results in a null in the open-   This bivalent
signal is applied to the inputs of loop transfer characteristic Ho(s),
which greatly im-  two edge-triggered monostables 90 and 91. In re- proves
the stability of the feedback tracking control  35  sponse to a falling
edge of the output signal of the system. The tracking system  thus formed
with      comparator 92 the monostable 90 generates a therefore be highly
immune to disturbances such    pulse, which is applied to a first count
input of an as for example mechanical shocks.                  UP/DOWN
counter 94 via a two-input AND gate 93. In the case that a mechanical shock
causes the  In response to a rising edge of the output signal of scanning
point to be displaced so far that it no   40  the comparator 92 the
monostable 91 generates a longer remains on the track, the sign of the
signal  pulse, which is applied to a second count input of TL will change,
so that the constant signal Uc' is  the UP/DOWN counter 94 via a two-input
AND gate used as the position-error signal PE. This results in  95.
Moreover, the signal TL is applied to the other the control characteristic
of the control system be-  inputs of the AND gates 93 and 95 via an
inverter ing changed. In fact the control system will now   45  circuit 95.
The UP/DOWN counter 94 is of a type behave as a velocity control system
which controls  which increments the count by one in response to the
velocity of the scanning point represented by  a pulse on the first count
input and which de- the signal RS to the value given by the signal Uc'.
crements the count by one in response to a pulse The open-loop transfer
function Hso(s) of this ve-  on the second count input. The number of
tracks locity control loop is as follows:            so  passed is counted
as follows. As the scanning point is moved the signal TL goes high during
[err]                              passage of the lands between the tracks.
The po- generate a pulse. Since the inverted signal TL is 6    11
EP 0 362 938 B1                        12 high this pulse is transferred to
the gate 93, caus-  address signals and which is loaded with the output ing
the count of the counter to be incremented by  signals required for the
various address signals. 



one. However, if during the passage of the land    Alternatively, the
decoder circuit 82 can be realized between two tracks the signal RE goes
from nega-   in a customary manner by means of logic gate tive to positive
the monostable 91 will generate a   5   circuits. pulse which is then
applied to the second count       The circuit shown in Fig. 8 operates as
follows. input of the counter 94 via the AND gate 95,       If the count of
the counter 80 is not zero the signal causing the count to be decremented
by one.        PE' is applied to the summing circuit 51 via the The changes
polarity of the signal RE during   digital-to-analog converter 84, said
signal having a passage of the centre of the track do not affect the   10
polarity dictated by the sign of the count. As a count because the pulses
generated by the mon-     result of this, the scanning point will be moved
in a ostable are then not transferred by the AND gates  direction
determined by the sign of the count. The 93 and 95 since the inverted
signal TL is then low.  velocity feedback then ensures that the velocity of
Consequently, the count of the counter 94 is al-  the displacement is
controlled to a value dictated ways indicative of the number of tracks
passed.  15  by the output signal PE of the digital-to-analog The count of
the counter is applied to a decoder   converter 82. During the displacement
the scanning circuit 82 via a bus 81. In addition to the count of  point
crosses the tracks, causing the count to the counter 80 the signal TL  and
the sign signal  change towards zero. As soon as the count zero is RE are
applied to the decoder circuit.            reached the signal PE is applied
to the summing On the basis of the count and the signals TL   20  circuit
51 via the digital-to-analog converter 84, the and RE the decoder circuit
82 produces a digital   polarity of said signal PE being determined by the
code, which is applied to a digital-to-analog con-  sign signal RE, so that
control of the displacement verter 84 via a bus 85. The digital-to-analog
con-  via the digital-to-analog converter 84 is sustained verter 84
generates an error signal PE, whose      until the signal level of the
signal TL goes high, signal strength corresponds to the digital value   25
after which the output signal of the digital-to-analog determined by the
code which is received. The      converter 84 becomes zero and the switch
83 is error signal PE' is applied to the summing circuit  closed. The
position of the scanning point is then 51, which for this purpose is
provided with a third  controlled towards the centre of the track being
input. The decoder circuit 82 further generates a  scanned depending on the
measurement signal control signal for an electroncially operated switch
30   RE. The velocity feedback is sustained, during the 83 arranged in the
signal path to apply the signal  entire control action so that the control
mode in RE to the summing circuit 51. The decoder circuit  which the
scanning point traverses a number of is constructed in such a way that the
electronic  tracks given by the initial count of the counter switch 83 is
closed by the generated control signal  changes over smoothly into the
control mode In exclusively when both the count is zero and the  35   which
the scanning point is maintained at the cen- signal level of the
measurement signal TL is high.  tre of the desired track on the basis of
the tracking In this situation the decoder circuit moreover sup-  error
indicated by the measurement signal RE. plies a code to the
digital-to-analog converter 84,   As will be apparent from the foregoing,
the as a result of which the signal PE on the output of  scanning point
will always be returned to the origi- the digital-to-analog converter 84 is
zero.   40  nal track in a smooth manner in the event of a In the situation
in which the count is zero and  mechanical shock causing loss of track.
However, at the same time the signal level of the signal TL is  the circuit
shown in Fig. 8 is also suitable if it is high the decoder circuit
generates a code with a   desired to move the scanning point over a
specific polarity dictated by the sign signal RE' in such a  known number
of tracks, as is customary in per- way that the polarity of the output
signal of the   45  forming search commands. This can be achieved
digital-to-analog converter is the same as the polar-  simply by providing
the counting circuit 80 with a ity of the signal RE. The sign of the error
signal PE  counter which via a bus 85, can be loaded with a is then the
same as the sign of the error signal RE.  count representing the excursion
relative to the For a non-zero count the decoder circuit generates  desired
track. a code representing an analog value of a polarity  50  It is
desirable that the movement of the scan- dictated by the sign of the count,
such that the   ning point to the desired track proceeds rapidly. output
signal of the digital-to-analog converter 84  This can be achieved simply
by constructing the causes the scanning point to be moved in a direc-
decoder circuit 82 in such a way that the absolute tion in which the
absolute value of the count de-  value of the signal values defined by the
generated creases.                                      55  codes increases
the number of tracks to be tra- The decoder circuit 82 may comprise, for
ex-   versed increases. The velocity of the displacement ample, a read-only
memory (ROM) to which the       will then be high in the case of a large
distance count and the signals RE and TL are applied as     between the
scanning point and the desired track. 7    13                EP 0 362 938
B1                    14 The velocity of the movement determined by the
If the abosulte value of the count is larger than 



absolute value of the signal PE' decreases as the  nmax the switch 110 is
opened by the decoder distance from the desired track decreases. In this
circuit 82' in order to inhibit application of the way it is achieved that
the displacement to the    velocity signal RS to the summing circuit 51.
More- desired track proceeds rapidly, the velocity having   5   over, for
the count above nmax the decoder circuit increased so far when the track is
approached that  82' supplies a code to the analog-to-digital con-
overshooting of the desired track is not possible.  verter 84, which code
depends on the output signal In the circuit shown in Fig. 8 the velocity
with  of the frequency detector 111, in such a way that which the tracks
are traversed during passage of   the sign of the signal PE' is dictated by
the sign of the tracks cannot be increased to an unlimited   10  the count
and the sign of the output signal of the extent. This is because at high
velocities the ve-  frequency detector 111. Thus, in the case of dis-
locity signal RS is no longer proportional to the  placements over a number
of tracks larger than actual velocity. Above this specific velocity the
nmax the velocity feedback is discontinued in re- magnitude of the velocity
signal RS will decrease  sponse to the velocity signal RS and feedback at
increasing velocity. Indeed, in practice the dif-  15  velocity control is
obtained by means of which the ferentiating circuits employed have a
transfer char-  velocity of the displacement is controlled at a value
acteristic which exhibits at least one pole, so that  for which the
frequency of the signal RE is equal to the differentiating term in the
transfer characteristic  the frequency of the clock signal supplied by the
decreases above a cross-over frequency defined     oscillator 112, the
direction of the displacement y said pole. This means that for velocities V
of the   20  being given by the sign of the count of the count- movement of
the scanning point above a specific   ing circuit 80. The frequency of the
clock signal velocity the velocity signal decreases at increasing  supplied
by the oscillator 112 is selected in such a velocity. This effect becomes
even more pro-       way that the corresponding velocity of the displace-
nounced when the low-pass filter 16 is used.       ment corresponds to the
value + Vg or -Vg in- By way of illustration Fig. 10 gives the relation-
25  dicated in Fig. 10, depending on the sign of the ship between the
velocity signal RS and the ve-    count. locity V of the scanning point
movement. Above a      Further, the decoder circuit 82' is constructed
specific absolute value Vg of the velocity the ab-  in such a way that for
an absolute value of the solute value of the velocity signal RS decreases
as  count between nmax and n1 the signal PE' sup- the absolute value of the
velocity V increases.  30  plied to the summing circuit 51 via the
analog-to- In view of the risk of instability of the control  digital
converter 84 corresponds to a controlled system it is desirable that the
circuit shown in Fig.  velocity v corresponding to +v2 or -v2 depending 8
is employed only for controlling velocities suffi-  on the sign of the
count. For a count having an ciently far from the limit velocity Vg.
absolute value between 1 and n1 the signal sup- Fig. 11 shows a
modification of the circuit of  35  plied via the analog-to-digital
converter 84 cor- Fig. 8 which enables the velocity of the movement
responds to a velocity of + v1 or -v1. of the scanning point in the case of
displacements    Fig. 12 shows the variation of the velocity V over a large
number of tracks to be controlled at a  and the count n as a function of
time in the case velocity substantially corresponding to the limit val-
that the scanning point is to be displaced over a ue Vg. In the circuit
shown in Fig. 11 the input of  40  number of tracks nb larger than nmax. At
the the low-pass filter 16 is connected directly to the  instant to the
counter is loaded with the count nb, output of the multiplier circuit 6.
The output of the  after which the velocity is controlled towards the
low-pass filter is connected to one of the inputs of  value Vg defined by
the frequency of the clock the summing circuit 51 via an electronically
con-  signal 112 supplied by the oscillator. The velocity trolled switch
110. The switch 110 is controlled by   45  Vg is reached at the instant t1,
after which the a control signal generated by a modified decoder   velocity
is maintained at said value Vg until the circuit 82'. The circuit further
comprises a fre-  instant t2 at which the count nmax is reached. quency
detector 111, which compares the frequen-      At the instant t2 velocity
control on the basis of cy of the signal RE, or if applicable the frequency
the frequency difference determined by the fre- of the signal TL, with the
frequency of a clock   50  quency detector 111 is terminated and the
velocity signal of constant frequency generated by an os-   signal is again
applied to the adder circuit, after cillator 112. A signal which is at
least indicative of  which the velocity is controlled towards the velocity
the sign of the frequency difference thus deter-   v2 defined by the output
signal of the analog-to- mined is applied to the modified decoder circuit
digital converter. 82. In addition to the functions of the decoder  55   At
the instant t3 the count reaches the value n1 circuit 82 described above
the modified decoder    and the signal PE applied to the summing circuit
circuit 82 also performs some other functions.     51  via the
digital-to-analog  converter 84 is changed, after which the velocity V is
controlled 8    15                 EP 0 362 938 B1                    16 



towards the value v1. When the desired track is         being substantially
indicative of the deviation reached , i.e. as soon as the count is zero and
the     between the scanning point (P) and the centre signal level of the
measurement signal TL is high,      of the nearest track, and the
track-loss signal the output signal of the digital-to-analog converter
(TL) indicating whether the scanning point is becomes zero at the instant
t4 and the switch 83 is   5  situated substantially on a track or
substantially closed. From the instant t4 the scanning point is
between two tracks, the tracking-error signal controlled towards and
maintained at the track on      (RE) being employed as the first error
signal, the basis of the tracking error represented by the      the
measuring system for the purpose of gen- measurement signal RE.
erating the velocity signal (RS), comprising In the embodiments described
in the foregoing   10  means (4) for differentiating the tracking error the
velocity signal is always derived from the sig-     signal (RE) and means
(6) for multiplying the nals TL and RE. However, the velocity signal may
differentiated tracking error signal (ARE) by also be derived in another
manner, for example by       the track-loss signal (TL), characterized in
that means of a velocity transducer which is mechani-       the control
circuit (3) comprises means for cally coupled to the read head.
15       generating at least one substitute error signal In the embodiments
described above the track-       (PE', UC') which within a second range,
out- ing-error signal is a signal which is proportional to   side the first
range, has a sign which is indica- the tracking error over a range of a
quarter of the     tive of the direction of the deviation, the control
track pitch to either side of the track. However, it is  circuit (3) being
adapted to control the posi- to be noted that the error signal for the
tracking   20  tioning system  (15) in response to the first control may
alternatively be a signal which is pro-     error signal or a substitute
error signal depend- portional to the tracking error over a larger range,
ing on whether the deviation is situated in the as is described for example
in Netherlands Patent       first range or the second range respectively,
in Application NL-A-860291 1.                              such a way that
the error signal used for 25      position feedback depends on the
magnitude Claims                                                  of the
deviation and the velocity signal used for velocity feedback is independent
of the 1. A device for scanning a record carrier (1) pro-      magnitude of
said deviation. vided with substantially parallel tracks, which device
comprises a closed-loop position con-   30  2. A device as claimed in Claim
1, characterized trol system with position and velocity feedback     in
that the control circuit (3) is constructed to for controlling the scanning
point (P) towards      control the positioning system in dependence the
centre of a specific track for which purpose    upon a substitute error
signal (PE', UC') if the the control system  comprises a positioning
track-loss signal (TL) indicates that the scan- system (15) for moving the
scanning point in a   35  ning point is situated substantially between two
direction transverse to the tracks, a measuring     tracks. system (4, 6,
9, 10, 11, 12, 13) for generating a velocity signal which is indicative of
the ve-  3  A device as claimed in Claim 1 or 2, character- locity with
which the scanning point is moved       ized in that the control circuit
(3) comprises in a direction transverse to the tracks, and for  40
counting means (80) for counting, by means of generating a first error
signal which within a      the track-loss signal (TL) and the
tracking-error predetermined limited first range to either side    signal
(RE), the number of tracks traversed by of said specific track centre is
substantially      the scanning point (P), and means for control-
proportional to the deviation between the track     ling the positioning
means (15) depending on a centre ad the scanning point, and a control  45
substitute error signal (PE') dictated by the circuit (3) for controlling
the positioning system  count in the case that the instantaneous count
depending on the first error signal and the         deviates from a
predetermined count. velocity signal, whereby the measuring system is
adapted to generate a tracking-error signal  4. A device as claimed in
Claim 2, characterized (RE) and a track-loss signal (T) which in the   50
in that the magnitude of the substitute error case of a displacement of the
scanning point in     signal (PE') dictated by the count increases as a
direction transverse to the tracks vary pe-       the difference between
the instantaneous count riodically with a frequency corresponding to
and said predetermined count increases. the number of tracks traversed per
unit of time, the phase difference between said signals be-  5. A device as
claimed in Claim 3 or 4, character- ing substantially 90, the tracking
error, over a    ized in that the device comprises an additional range
corresponding to substantially a quarter      velocity control system (111,
112, 82') for con- track pitch to either side of each track centre
trolling the scanning-point velocity to obtain a 9    
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v1. When the desired track is        being substantially indicative of the
deviation reached , i.e. as soon as the count is zero and the    between
the scanning point (P) and the centre signal level of the measurement
signal TL is high,     of the nearest track, and the track-loss signal the
output signal of the digital-to-analog converter   (TL) indicating whether
the scanning point is becomes zero at the instant t4 and the switch 83 is
5  situated substantially on a track or substantially closed. From the
instant t4 the scanning point is     between two tracks, the tracking-error
signal controlled towards and maintained at the track on      (RE) being
employed as the first error signal, the basis of the tracking error
represented by the     the measuring system for the purpose of gen-
measurement signal RE.                                 erating the velocity
signal (RS), comprising In the embodiments described in the foregoing  10
means (4) for differentiating the tracking error the velocity signal is
always derived from the sig-    signal (RE) and means (6) for multiplying
the nals TL and RE. However, the velocity signal may       differentiated
tracking error signal (ARE) by also be derived in another manner, for
example by      the track-loss signal (TL), characterized in that means of
a velocity transducer which is mechani-       the control circuit (3)
comprises means for cally coupled to the read head.                15
generating at least one substitute error signal In the embodiments
described above the track-       (PE', UC') which within a second range,
out- ing-error signal is a signal which is proportional to  side the first
range, has a sign which is indica- the tracking error over a range of a
quarter of the    tive of the direction of the deviation, the control track
pitch to either side of the track. However, it is  circuit (3) being
adapted to control the posi- )  to be noted that the error signal for the
tracking   20  tioning system  (15) in response to the first control may
alternatively be a signal which is pro-    error signal or a substitute
error signal depend- portional to the tracking error over a larger range,
ing on whether the deviation is situated in the as is described for example
in Netherlands Patent      first range or the second range respectively, in
Application NL-A-860291 1.                             such a way that the
error signal used for 25      position feedback depends on the magnitude
Claims                                                 of the deviation and
the velocity signal used for velocity feedback is independent of the 1. A
device for scanning a record carrier (1) pro-     magnitude of said
deviation. vided with substantially parallel tracks, which device comprises
a closed-loop position con-  30  2. A device as claimed in Claim 1,
characterized trol system with position and velocity feedback    in that
the control circuit (3) is constructed to for controlling the scanning
point (P) towards     control the positioning system in dependence the
centre of a specific track for which purpose   upon a substitute error
signal (PE', UC') if the the control system  comprises a positioning
track-loss signal (TL) indicates that the scan- system (15) for moving the
scanning point in a   35  ning point is situated substantially between two
direction transverse to the tracks, a measuring    tracks. system (4, 6, 9,
10, 11, 12, 13) for generating a velocity signal which is indicative of the
ve-  3  A device as claimed in Claim 1 or 2, character- locity with which
the scanning point is moved      ized in that the control circuit (3)
comprises in a direction transverse to the tracks, and for  40  counting
means (80) for counting, by means of generating a first error signal which
within a     the track-loss signal (TL) and the tracking-error
predetermined limited first range to either side   signal (RE), the number
of tracks traversed by of said specific track centre is substantially
the scanning point (P), and means for control- proportional to the
deviation between the track    ling the positioning means (15) depending on
a centre ad the scanning point, and a control  45    substitute error
signal (PE') dictated by the circuit (3) for controlling the positioning
system  count in the case that the instantaneous count depending on the
first error signal and the        deviates from a predetermined count.
velocity signal, whereby the measuring system is adapted to generate a
tracking-error signal  4. A device as claimed in Claim 2, characterized
(RE) and a track-loss signal (TL) which in the   50  in that the magnitude
of the substitute error case of a displacement of the scanning point in
signal (PE') dictated by the count increases as a direction transverse to
the tracks vary pe-      the difference between the instantaneous count
riodically with a frequency corresponding to       and said predetermined
count increases. the number of tracks traversed per unit of time, the phase
difference between said signals be-  55  5. A device as claimed in Claim 3
or 4, character- ing substantially [err] the tracking error, over a   ized
in that the device comprises an additional range corresponding to
substantially a quarter     velocity control system (111, 112, 82') for
con- track pitch to either side of each track centre    trolling the
scanning-point velocity to obtain a 9   
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a reference signal, the cir-   renz zwischen den genannten Signalen nahezu
cuit comprising means (110) which are respon-      90  betragt, der
Spurfolgefehler, Ober einen sive to the count of the counter (80) to
disable  im wesentlichen elnem viertel Spurabstand zu the position control
system in such a way that     beiden Seiten jeder Spurmitte entsprechenden
the determination of the velocity signal is   5    Bereich im wesentlichen
sine Anzeige flr die ,   maintained, and to render the velocity control
Abweichung zwischen dem  Abtastpunkt (P) system  (111, 112, 82') operative
if the de-       und der Mitte der nachstgelegenen Spur ist, viation given
by the magnitude of the count        und wobei das Spurverlustsignal (TL)
anzeigt, exceeds a predetermined value.                     ob' der
Abtastpunkt nahezu auf elner Spur liegt 10      oder nahezu zwischen zwei
Spuren, wobei das 6. A device as claimed in Claim 5, characterized
Spurfolgefehlersignal (RE) ale erstes Fehlersi- In that the additional
velocity control system     gnal genutzt wird und das Meesystem zum (111,
112, 82') comprises means (111) for de-      Erzeugen des
Geschwindigkeitssignals (RS) termining the difference between a reference
Mittel (4) zum Differenzieren des Spurfolgefeh- frequency and the frequency
of the tracking-  ?5  lersignals (RE) und Mittel (6) zum Multiplizie- error
signal (RE) or the track-loss signal (TL),   ren des differenzierten
Spurfolgefehlersignals and means (82') responsive to the frequency
(ARE) mit dem Spurverlustsignal (TL) umfaBt, difference thus determined to
control the ve-      dadurch gekennzeichnet, daB die Regelschal- locity of
the scanning point to a value dictated   tung (3) Mittel zum Erzeugen
mindestens sines by the reference frequency.               20
Ersatzfehlersignals (PE', UC') umfaBt, das in- nerhalb sines zweiten
Bereichs, auBerhalb des 7. A device as claimed in any one of the preced-
ersten Bereichs, ein Vorzeichen hat, daB sine ing Claims, characterized in
that the device is    Anzeige flr die Richtung der Abweichung ist, an
optical scanning device for scanning opti-      wobei die Regelschaltung
(3) eingerichtet ist, cally readable record carriers.           25
das Positionlerungssystem (15) in Reaktion auf das erste Fehlersignal oder
sin Ersatzfehlersi- PatentansprUche
gnal zu steuem, in Abhingigkeit davon, ob sich die Abweichung in dem ersten
bzw. dem 1. Einrichtung zum  Abtasten sines Aufzeich-          zweiten
Bereich befindet, in solcher Weise, nungstragers (1) mit nahezu parallelen
Spuren,  3o  daB das far die PositionsrUckkopplung verwen- die ein
geschlossenes Positionsregelsystem         dete Fehlersignal von der GrdBe
der Abwei- mit Positions- und Geschwindigkeitsrfckkopp-       chung abhangt
und das far Geschwindigkeits- lung zum  Steuem  des Abtastpunkts (P) in
rUckkopplung verwendete Geschwindigkeitssi- Richtung der Mitts einer
bestimmten Spur, wo-      gnal von der Gr6Be der genannten Abwei- fOr das
Regelsystem  ein Positionierungssy-  35    chung unabhangig ist. stem (15)
zum Bewegen des Abtastpunkts in einer Richtung quer zu den Spuren umfaBt
2. Einrichtung nach Anspruch 1, dadurch gekenn- sowie sin MeBsystem (4, 6,
9, 10, 11, 12, 13)      zeichnet, daB die Regelschaltung (3) eingerich- zum
Erzeugen sines Geschwindigkeitssignals,       tet ist, um das
Positionierungssystem in Ab- * ~-'   das sine Anzeige fUr die
Geschwindigkeit ist,  40  haingigkeit von einem Ersatzfehlersignal (PE',
mit der der Abtastpunkt in- einer Richtung quer    UC') zu steusm, wenn das
Spurverlustsignal zu den Spuren bewegt wird, und zum Erzeu-          (TL)
angibt, daB der Abtastpunkt nahezu inner- gen sines ersten Fehlersignals,
das innerhalb      halb zweier Spuren liegt. sines zuvor bestimmten
begrenzten ersten Be- reichs zu beiden Seiten der genannten be-  46   .
Einrichtung nach Anspruch 1 oder 2, dadurch stimmben Spurmitte nahezu
proportional zur         gekennzeichnet, daB die Regelschaltung (3)
Abweichung zwischen der Spurmitte und dem          Zahimittel (80) zum
ZUhlen, mit Hilfe des Spur- Abtastpunkt 1st, und sine Regelschaltung (3)
verlustsignals (TL) und des Spurfolgefehlersi- zum  Steuern des
Positionierungssystems in         gnals (RE), der Anzahl von von dem
Abtast- Abhlngigkeit von dem ersten Fehlersignal und   5o  punkt (P)
Uberquerten Spuren umfaBt sowie dem Qeschwindigkeitssignal, wobei des MeB-
Mittel zur Steuerung der Positionierungsmittel system eingerichtet ist, sin
Spurfolgefohlersl-   (15) in Abhangigkeit von einem von dem Zah- gnal (RE)
und sin Spurverlustsignal (TL) zu        lerstand bestimmten
Ersatzfehlersignal (PE')- erzeugen, die im Falls einer Verlagerung des
,fAr den Fall, daB der momentane Zahlerstand Abtastpunkts in einer RFchtung
quer zu den   55    von einem zuvor bestimmten Z~hlerstand ab- Spuren
periodisch mit einer der Anzahl der pro     weicht. Zeiteinheit Uberquerten
Spuren entsprechen- den Frequenz varlieren, wobel die Phasendiffe- 10  
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S 4. Einrichtung nach Anspruch 2, dadurch gekenn-       d'erreur qui, dans
un premier domaine limite zeichnet, daB die Starke des von dem Zlhler-
pred6termin6 et situe de part et d'autre dudit stand bestimmten
Ersatzfehlersignals (PE') zu-     centre de piste determin6 est
sensiblement nimmt, wenn die Differenz zwischen dem mo-
proportionnol A l'6cart entre la centre de piste mentanen Zahlerstand und
dem  zuvor be-   5        et la point d'exploration, et un circuit de
r6gla- stimmten Zahlerstand zunimmt.                      go (3) pour
rdgler le systeme de positionne- ment en fonction du premier signal
d'erreur et 5. Einrichtung nach Anspruch 3 oder 4, dadurch        du signal
de vitesse, le systeme de mesure gekennzeichnet, daB die Einrichtung ein
zu-        etant agence pour engendrer un signal d'erreur saltzliches
Geschwindigkeitsregelsystem  (111,  lO  de suivi de piste (RE) ot un signal
de porte de 112, 82') zur Regolung der Abtastpunktge-          piste (TL)
qui, lors d'un d6placement du point schwindigkeit, um elne durch ein
Bezugssignal      d'exploration dans une direction transversale definierte
Geschwindigkeit zu erhalten, wobei      aux pistes, varie periodiquement A
une fre- die Schaltung Mittel (110) umfaft, die auf den     quence
correspondant au nombre de pistes Zahlerstand des Zhlers (80) ansprechen,
um   i*  traversdes par unite de temps, la difference de das
Positionsregelsystem  so zu blockieren,        phase entre lesdits signaux
etant sonsiblement daB die Bestimmung des Geschwindigkeitssi-         6gale
& 90 , I'erreur de suivi de piste, sur un gnals erhalten bleibt und um das
Geschwindig-      domaine correspondant a peu pres au quart du
keitsregolsystem (111, 112, 82') in Betrieb zu     pas de piste de part et
d'autre de chaque de setzen, wenn die durch die Hohe des ZUhler-  20
piste, etant sonsiblement indicative de l'ecart standes angagebene
Abweichung einen zuvor          entre le point d'exploration (P) et le
centre de bestimmten Wert Oberschreitet.                    Ia piste la
plus proche, signal de porte de piste (TI) qui indique quo le point
d'exploration est 6. Einrichtung nach Anspruch 5, dadurch gekenn-
situe & peu pres sur une piste ou & peu pres zeichnet, daB das zusatzliche
Geschwindig-  25     entre deux pistes, signal d'erreur de suivi de
keitsrogelsystem  (111, 112, 82') Mittel (111)     piste (RE) qui est
utilis comme premier signal zur Bestimmung der Differenz zwischen einer
d'erreur et le systeme de mesure qui, pour la Bezugsfrequenz und der
Frequenz des Spur-          generation du signal de vitesse (RS), comporte
folgefehlersignals (RE) odor des Spurverlustsi-    des moyens (4) pour
differencier le signal d'er- gnals (TL) umfaBt sowie auf die so bestimmte
3o   reur de suivi de piste (RE) et des moyens (6) Differenz ansprechende
Mittel (82') zur Rege-      pour multiplier le signal d'erreur de suivi de
lung der Geschwindigkeit des Abtastpunkts auf      piste diffdrencie (ARE)
par le signal de porte einen von der Bezugsfrequenz bestimmten
de piste (TL), caractdris6 en ce quo le disposi- Wert.
tif est caractWris4 en ce quo le circuit de regla- 35      go (3) comporte
des mayens pour engondrer 7. Einichtung nach einem der vorhergehenden
au moins un signal d'erreur de remplacement AnsprUche, dadurch
gekennzeichnot, daB die         (PE', UC') qui, dans un second domaline,
situ6 Einrichtung eine optische Abtastvorrichtung fOr    en dehors du
premier domaine, a un signe qui das Abtasten optisch lesbarer
Aufzeichnungs-       est indicatif de la direction de l'Mcart, le circuit
trager ist.                               40       de reglage (3) etant
agence pour commander le systeme de positionnement (15) en reaction
Revendlcatlons                                        au premier signal
d'erreur ou a un signal d'er- rour de remplacement selon quo l'4cart se 1.
Dispositif d'exploration d'un support d'enregis-   situe dans le premier
domaine ou le second trement (1) pourvu de pistes sensiblement pa-  4s
domaine, de telle manibre quo le signal d'er- ralleles, comportant un syste
me de r6glage de     reur utilise pour la reactfon de position depon-
position & boucle fermde et A rdaction de          de de la valour de
l'Mcart of en ce quo le position ot de vitesse pour reglef le point d'ex-
signal de vitesse utilic; pour la r~action de ploration (P) vers le centre
d'une piste detormi-  vitesse soit independant de la valeur dudit nee,
raison pour laquelle le systhme de regla-  5o  ecart. ge comporte un
systhme de positionnement (15) pour deplacer le point d'exploration dans
2. Dispositif selon la revendication 1, caracterise une direction
transversale aux pistes, un syste-   en ce quo le circuit de rnglage (3)
est agence me de mesure (4, 6, 9, 10, 11. 12, 13) pour        pour
commander le systeme de positionne- engendrer un signal de vitesse
indicatif de la  5s  ment en fonction d'un signal d'erreur de rem- vitesse
& laquelle le point d'exploration est      placement (PE', UC') si le
signal de perte de d~plac4 dans une direction transversale aux        piste
(TI) indique quo le point d'exploration est pistes, et pour engendrer un
premier signal       situ6 sensiblement entre deux pistes. 11 
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1111111111 l l 3. Dispositif selon la revendication 1 ou 2, carac- terise
en ce que le circuit de reglage (3) corn- porte des moyens de comptage (80)
pour compter, au moyen du signal de perte de piste (TI) et du signal
d'erreur de suW  de pista   5 \,<  (RE), le nombre de pistes traversdes par
le point d'exploration (P) et des moyens pour commander les moyens de
positionnernent (15) on fonction d'un signal d'erreur de rempla- cement
(PE'). determine par le compte, dans   10 le cas oD le compte momentane
diffbre d'un compte preddtermin6. 4. Dispositif solon la revendication 2,
caractdrise on co quo la valour du signal d'errour de   is remplacement
(PE') determinee par le compte augmente au fur et a mesure de l'augmenta-
tion de la difference entre le compte momenta- n6 et ledit compte
pr6detorminin. 20 Dispositif solon la revendication 3 ou 4, carac- teris6
en ce quo le dispositif comporte un systeme de r6glage de vitesse
additionnel (111, 112, 82') pour regler la vitesse du point d'exploration &
une vitesse detorminee par un   25 signal de ref~rence, circuit comportant
des moyens (110) servant, en reaction du compte du compteur (80), A rendre
inactif le systeme de reglage de position de fagon quo la deter- mination
du signal de vitesse soit maintenue,  30 et a rendre actif le systime de
rdglage de vitesse (111, 112, 82') si l'ecart donne par la valeur du compte
depasse une valeur prede- terminee. 35 6. Dispositif solon la revendication
5, caractdris6 en ce quo le systbme de reglage de vitesse additionnel (111,
112, 82') comporte des moyens (111) pour determiner la difference entre une
frdquence de r6fdrence et la fre-  40 quence du signal d'erreur de suivi de
piste (RE) ou du signal de perte de p1ste (TL) et des moyons (82') servant,
en rdaction & la diff6ren- co de frequence ainsi d6termin~e, A regler la
vitesse du point d'exploration A une valeur  45 detorminee par la fr6quence
de refdrence. 7. Dispositif solon l'une quelconque des revendi- cations
precedentes, caract6ris6 on ce quo le dispositif est un dispositif
d'exploration optique   50 pour explorer des supports d'enregistrement A
lecture optique. 55 12    


