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This invention relates generally to a method that moves an information recovery device
rapidly toward a selected target track on a recording disc to recover information recorded
on it. The present invention has been divided from the published European Patent
Application EP-A-167177, which is a divisional application of published European Patent

Application EP-A-78060.

In a prior art arrangement (GB-A-2010550; EP-A-7199), a reading beam of light is
directed at a selected one of a plurality of substantially circular and concentric recording
tracks on a rotatable recording disc. The intensity of the beam is modulated by the
recorded information, which includes a unique-address signal for each track and the
apparatus detects the modulated beam to produce a playback signal indicative of the

recorded information.

In the search mode, the current address is compared to the target addresé, and the
apparatus applies a prescribed sequence of drive signals to the carriage motor,
depending on the remaining distance to the target track. With respect to GB-A-2010550
the read head is moved to the vicinity of the target address, which can be on either side
of the targét track, so that the search may begin after a reversal in direction, that is after
once passing' the target track in the coarse search mode. This is wasteful of precious
search time. The.sr;eed of the carriage motor is stepped successively downwardly as
the reading beam reaches predetermined_ distance thresholds during carriage translation.
During the last stage of carriage translation, the movable mirror increments the beam
radially by one track spacing during each revolution of the disc, thereby “playing” into the

target track.
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Whenever the system described above does not have an indication of the track currently
being scanned, and thus of the remaining radial distance to the target track, the system
will likely not drive the reading beam toward the target track in an optimum fashion. It
should therefore be appreciated that there is a need for a system that provides a more
accurate indication of the current location of the information recovery device in
relationship to tﬁe target track and avoids excessive time delays, such that the device

can be moved more rapidly in the direction of the target track, without overshooting it.

According to the present invention there is provided a method of locating an information-
containing target track with a read beam of light from a plurality of substantially circular
and concentric information-containing tracks on a rotatable optical recording disc, the

method comprising the steps of :
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rotating the disc in a prescribed fashion ;

retrieving address information from one of said plurality of tracks to establish a present
position for said.read beam;

identifying a target track from said plurality of tracks; moving said read beam
relative to and radially of said disc towards said target track, in a coarse search mode, at
a radial velocity greater than that exhibited during normal playback of the disc, from said
present position to the vicinity of said target track; and

moving said beam radially of said disc in a fine search mode by jumping said
read beam towards said target track across a plurality of tracks; retrieving information
* from the track arrived at upon completion of said jumping step to establish an updated
position for said read beam, and repeating said ijping and retrieving steps at least
during each revolution of the disc, until said updated position of said read beam is at said

target track,

chapacterisel w et iy eoch soid step of Jomping said resd beom redially cerss frocks,
Fhe number of frocks croged by fhe revd heom s counted, and in response o fhe
countin Step. movemer! of fle read feam is +erminafed affer He recd beam hae
Cra.mj a prescribed number of fracks in et sard sjep & retrieving aformation from fhe
Frock orvived of upon completion of said jumping sfep, fo estpblish an a/uobfea/ position
Jor said reod beam , Oceurs durirg a next folf revolution offor -He Jmﬁr, step and /o
7‘)‘# sid Junpirg and re;‘vieviry .ﬁ‘ef: o fhe fine search mode are repeaffc/ Jan’:y each
/wtlf rewlution of He b/dC, unts] Soicl a,ooé‘/ec/ Fﬁff’oq «7‘ caid tepe beam is af saicl
72""73?‘ frack. '

The recorded information can include, for example, a video signal with a unique address
identifying each video frame, and the apparatus then operates to recover a selected

target video frame recorded on a target track.

A separate video frame can be recorded on each track, in which case the disc is rotated
at a constant angular velocity, regardless of the radius of the track being scanned.

Alternatively, the video signal can be recorded with a more uniform recording density, in
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which case a variable number of frames are recorded on each track and the disc is

rotated at an angular velocity that varies inversely with track radius. In this way, the disc
moves at the same linear velocity past the information recovery device for alf track radii.
- In the former case, the entire target track records the target video frame, whereas in the

latter case, only a segment of the target track records the target frame.

Other aspects and advantages of the present invention will become apparent from the

following description of a preferred embodiment.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified block diagram of a signal recovery apparatus embodying the
principles of the present invention;

FIG. 2 is a block diagram of the tracking controller block in the apparatus of FIG. 1;

FIG. 3 is a fragmentary cross-sectional view of three tracks on the recording disc of FIG.
1, and showing the open loop tracking error signal produced while the reading beam
traverses radially across the tracks;

FIG. 4 is a block diagram of the track scan driver block in the apparatus of FIG. 1;

FIG. 5 is a graph of the radial velocity of the reading beam relative to the rotating disc, as
a function of distance from the target track;

FIG. 6 is a flowchart implemented by the apparatus of FIG. 1, for controliably varying the
radial speed and direction of the reading beam relative to the disc; and

FIG. 7 is a flowchart implemented by the address recovery and estimator circuit in the
apparatus of FIG. 1 for updating the address register indicating the address of the track

currently being scanned.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings, and particﬁlarly to FIG. 1, there is shown apparatus for
moving a reading beam of light 11 in a radial direction relative to a rotating recording disc
13 to recover information from a selected target track on the disc. The disc includes a
plurality of closely spaced, substantially circular and a concentric recording tracks, and
each track records a video signal representing one video frame, with a unique frame or

track address signal located in each vertical interval (i.e. ..two address signals per track).

The apparatus includes a spindle motor 15 for rotating the recording disc 13 at a
prescribed constant angular velocity, and an optical system 17 and an objective lens 19
for focusing the reading beam 11 onto a selected track of the rotating disc. The reading
beam is reflected by the disc, to produce a reflected beam 21 having an intensity that is
modulated in accordance with the recorded information. The objective lens and optical
system direct this reflected beam to a detector 23, which detects and demodulates the
‘modulated intensity of the beam, to produce a baseband video signal corresponding to
the recorded information. This video signal is coupled over line 25 to both a monitor 27
and an address recovery and estimator circuit 29. The monitor provides a real-time .
display of the video signal recovered from the target track, and the address recovery
circuit detects the address signals in the successive vertical intervals of the video signal,
using conventional techniques. The address recovery circuit then updates an address

register 30 with each detected track address signal.

The apparatus further includes a coarse positioning system and a fine positioning system
for controllably moving the reading beam 11 radially relative to the disc 13, toward the

selected target track on the disc. The coarse positioning system includes a carriage
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motor 31 and appropriate gearing 33 for moving the beam at a selected one of two
relatively high radial velocities (eg., 100 and 500 tracks per disc revolution). The fine
positioning system includes a movable mirror (not shown) located in the optical system
17 for controllably adjusting the beam’s point of impingement on the disc over a relatively

small range (e.g., about 50 tracks in either direction).

When a user desires to recover information recorded on a selected target track on the
disc 13, he inputs a special target address code signal on line 35, indicating the target
track’s address. A function generator 37 cdmpares this target address signal with the
address signal currently being stored by the address register 30. In accordance with a
prescribed algorithm that will be described below, the function generator determines the
radial separation between the current track and the target track, and outputs appropriate
control signals to controllably drive the carriage motor 31 and the movable mirror of the
optical system 17 so as to move the reading beam 11 toward the target track. These
control signals are sequenced such that the beam reaches the target track in a time

substantially less than that achieved by prior apparatus of this kind.

The carriage motor 31 is driven at a prescribed velocity (or sequence of velocities) until
the reaching beam 11 has been moved to within a prescribed number of tracks of the

target track.

More particularly, the coarse positioning system further includes a track scan driver 39
and a carriage motor tachometer 41 for controllably driving the carriage motor-31 in the
prescribed fashion. The function generator 37 outputs a plurality of velocity commands
for coupling over 43a-d to the track scan driver, which, in turn, controllably adjuéts adc

drive signal coupled over line 45 to the carriage motor. The tachometer feeds back to
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the track scan driver over line 47 a carriage tachometer signal indicating the carriage
motor’s angular velocity, to enhance control of that velocity. Also, a dc tracking error
signal is coupled to the track scan driver over line 49, to controllably move the carriage
motor so as to reduce any steady state deflection of the movable mirror of the optical

system 17.

The track scan driver 39 is depicted in greater detail in FIG. 4. It receives fhe velocity
commands on lines 43a-d from the function generator 37 and converts these signals to
an appropriate dc drive signal for coupling over line 45 to the carriage motor 31. The
driver includes a speed control digital-to-analog (DIA) converter 51 for converting two
speed commands, received on lines 43a and 43b, to a corresponding dc voltage signal,
and an analog switch 53 for directing the dc signal onto either a forward line 55 or a
reverse line 57, in accordance with forward and reverse direction signals received on
lines 43¢ and 43d from the function generator. A first inverting amplifier 59 sums the
signal, if any, on the reverse line 57 with the dc tracking error signal supplied on line 49.
A second inverting amplifier 61 sums the signal, if any, on the forward line 55 with both
the output of the first amplifier 59 and the carriage tachometer signal supplied on line 47
from the tachometer 41. The output of the second amplifier 61 is coupled over line 63 to
a power amplifier 65, which produces the carriage motor drive signal for output on line

45.

Referring again to FIG. 1, the fine positioning system further includes a tracking
controller 67 for producing a radial correction signal for coupling over line 69 to the
movable mirror of the optical system 17. Depending on the operating mode of the
apparatus , this signal either maintains the reading beam 11 aligned with a selected

target track, or incrementally jumps the beam from track to track while approaching the
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target track. The fracking controller receives a plurality of track jump commands

supplied on lines 71, 73 and 75 from the function generator 37, along with a tracking

error signal supplied on line 77 from the detector 23.

When the apparatus is operating in a mode in which the reading beam 11 is to be
maintained in alignment with a selected track, the tracking controller 67 merely amplifies
the tracking error signal and couples it directly to the movable mirror of the optical
system 17, to form a conventional closed loop tracking servo for controllably aligning the
beam with the track. On the other hand, when the apparatus is in a search mode in
which the beam is to be moved incrementally from track to track, the tracking error signal
is uncoupled from the movable mirror, and a prescribed sequence of pulses is coupled in
its place. The fracking controller also outputs the dc tracking error signal for coupling
over line 49 to the track scan driver 39, so as to reduce any steady state deflection of the

movable mirror by moving the carriage motor 31 in the appropriate direction.

The tracking controller 57 is depicted in greater detail in FIG. 2. It includes a disable or
switch circuit 79, an amplifier 81 and a power driver 83, for amplifying the tracking error
signal supplied on line 77 and oﬁtputting it as the radial correction signal for coupling
over line 69 to controllably position the movable mirror of the optical system 17 (FIG.1).
The tracking error signal is coupled through the disable circuit at all times except during
the search mode of operation. The output of the disable circuit is coupled over line 85 to
the negative input terminal of the amplifier, and the output of the amplifier is, in turn,
coupled over line 87 to the power driver, which outputs the radial correction signal. The
signal output on line 85 by the disable circuit is also coupled to a low-pass filter 89, to
produce the dc tracking error signal for coupling on line 49 to the track scan driver 39

(FIG. 1).
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At the beginning stage of each search mode of operation, in which the carriage motor 31
moves the reading beam 11 rapidly toward a target track, the tracking error signal
experiences wide variations in level as the beam crosses the successfve tracks. With
reference to FIG. 3, which is a fragmentary cross-sectional view of the disc 13 showing
three recording tracks, it will be observed that the open-loop tracking error signal is a
large amplitude ac signal having a level of zero at the center-line 91 of each track. The
disable circuit 79 uncouples the tracking error signal from the amplifier 81 at this time, to
ensure that the apparatus does not attempt to controllably align the reading beam 11

with any track as it moves radially towards the target track.

in the search mode of operation, the coarse positioning system, which includes the
carriage motor 31, operates whenever the distance between the target track and the
present track exceeds a prescribed threshold, and the fine positioning system, which
includes the movable mirror of the optical system 17, operates whenever this distance
does not exceed the threshold. When the coarse positioning system is operating, a
tracking disable command is coupled over line 71 from the function generator 37 to the
tracking controller 67. This signal is coupled through an OR gate 93, and in turn over
line 95 to the disable circuit 79, to uncouple the tracking error signal from the amplifier
81. The radial cotrection signal output by the tracking controller 67 on the line 69

- therefore has a level of zero, and the movable mirror remains stationary. -

After the reading beam has been moved to a position within a prescribed number of
tracks of the target track, the function generator 37 (FIG. 1) no longer outputs velocity'
commands to the track scan driver 39, and the carriage motor 31 is no longer driven at a

relatively high speéd. A prescribed time delay thereafter, the function generator
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terminates the tracking disable command previously coupled over line 71 to the tracking
controller 57, so that the tracking error signal is again coupled through the tracking
controller to form the tracking servo loop for controllably aligning the reading beam 11
with whatever recording track the beam arrives at. Thereafter, the tracking controller
outputs a prescribed sequence of pulses to jump the reading beam incrementally from

track to track until it reaches the target track.

To effect the incremental jumping, the tracking controller 67 includes a kick generator 97,
a zero crossing detector 99, a jumps-down counter 101, and a flip-flop 103. When the
incremental jumping is to be initiated, a binary code indicating the number of tracks (e.g.
11 tracks) to be jumped during the next half revolution of the disc 13 is supplied on lines
73 from the function generator 37 and eniered into the jumps-down counter.
Simultaneously, a jump command signal supplied on line 75 from the function generator
is coupled to the set direct input terminal of the flip-fop. This sets the Q output signal into
the logical “1” state, and this signal is coupled over line 105 to the OR gate 93, and in

turm over line 95 to the disable circuit 79, to open the tracking servo loop.

The Q output signal of the flip-flop 103 is coupled over line 107 to the kick generator 97,
which responds by' outputting a single pulse signal for coupling over line 109 to the
positive input terminal of the amplifier 81. This pulse signal is coupled thrdugh the
amplifier and power driver 83 to the movable mirror of the optical system 17, to

accelerate the reading beam 11 in the direction of the target track.

After the reading beam has been accelerated in the direction of the target track by the
kick generator 97, the zero crossing detector 99 monitors the open loop tracking error

signal (FIG. 3b) supplied on line 77 and outputs a clock pulse each time it detects a track
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crossing by the beam. These successive clock pulses are coupled over line 111 to the

clock terminal of the jumps-down counter 101, to decrement the stored count,
accordingly. When the count reaches zero, the counter outputs a reset pulse for

coupling over line 113 to the reset direct terminal of the flip-flop 103.

The reset pulse coupled over line 113 to the reset direct terminal of the flip-flop 103
returns the Q output signal to the logical “1” state, which triggers the kick generator 97 to
output a pulse of opposite polarity to that of the original pulse, thereby decelerating the
movable mirror. The reset pulse simultaneously returns the Q output signal of the flip-
flop to the logical “0” state, so that the tracking servo loop is no longer disabled by the
disable circuit 79 and the loop can again function to controllably align the reading beam
11 with the track then being scanned. During this time, the dc tracking error signal is
coupled on line 49 to the track scan driver 39, controllably move the carriage motor 31 so

as to reduce the deflection of the movable mirror.

The reading beam 11 preferably traverses the prescribed number of tracks in
substantially less time than that required to rotate the disc 13 through a half revolution.
in particular, the beam must traverse tracks at a speed greater than the speed at which

track radius changes because of any disc eccentricity.

- The kick generator 97 can include two monostable multivibrator or one-shot circuits, one
triggered by a positive-going fransition and the other by a negative-going transition. The
kick generator can further include appropriate gating circuits to ensure that the
successive pulses it produces have the correct polarity to move the reading beam 11 in
the direction of the target track. These gating circuits are responsive to the forward and

reverse direction commands supplied on lines 43¢ and 43d, respectively.
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FIG. 5 is a schematic diagram depicting the radial velocity of the reading beam 11
relative to the disc 13, as a function of distance from the target track. As shown in the
diagram, if the distance to the target track exceeds a prescribed threshold D, (e.g., 1700
tracks), the coarse positioning system, which includes the carriage motor 31, drives the
beam at a fast speed toward the target track. The apparatus accomplishes this by
coupling a fast speed control signal over line 43b from the function generator 37 to the
track scan driver 39, which in turn couples a dc drive signal of the appropriate magnitude

and direction to the carriage motor.

As éoon as the beam crosses the D, distance threshold, the function generator 37
terminates the fast speed control signal and generates in its place a medium speed
control signal for coupling over line 43a to track scan driver 39. This then drives the
beam 11 at a medium speed toward the target track. The apparatus continues to drive
the beam at that medium speed until the beam has been moved to within a prescribed
distance threshold D, (e.g., 350 tracks) of the target track, at which time the function
generator terminates the medium speed control signal and the apparatus permits the
carriage motor 31 to slow to a étop, as indicated by the dotted line 115. The selection of
the particular distance thresholds D, and D, is a matter of mere design choice and
should be made in accordance with prescribed characteristics of the apparatus such as
the size and inertia of the carriage motor, the maximum deflection of the movable mirror,

etc.

Special considerations must be made in a system where the video signal is recorded on
the disc 13 with a uniform recording density. Since a variable number of frames are

recorded on each track, the difference between the address of the video frame currently



PROPOSED
AMENDMENTS

13
being scanned and the address of the target frame does not correspond exactly to the

number of fracks remaining to be fraversed. This frame éddress difference can be
suitably fransformed into a precise measure of track separation based on the numbers of
frames per track at the pertinent radii. Alternatively, the frame address difference can be
used in its present form as a rough estimate of track separation. Also, since the disc
must be rotated at an angular velocity inversely proportional to the radius of the track
being scanned, the apparatus preferably limits the velocity of the carriage motor 31 in

accordance with the capability of the spindle motor 15 to speed up or slow down.

After the carriage motor 31 has stopped, the tracking seNo loop maintains the reading
beam 11 aligned with some track in the vicinity of the target track. Thereafter, based on
the remaining distance and direction fo the target track, the apparatus incrementally
jumps the beam toward the target irack in a prescribed fashion. If, for example, the beam
comes to rest at a track located 69 track spacings short of the target track, the fine
positioning system incrementally jumps the beam by eleven track spacings during each
of the first six half revolutions of the disc 13, and by three track spacings during the next
half revolution, to ﬁnallylarrive at the target track. Updated track address information is
recovered from the disc twice during each revolution i.e., when the reading beam scans

the vertical interval portion of the recorded video signal.

After the reading beam 11 finally reaches the target track, the apparatus can operate, for
example, in a stop-motion mode, to scan the track repeatedly and display the recovered
video signal. If the successive tracks are arranged in a spiral pattern, the apparatus
must jump the beam backward by one track spacing during each disc revolution,

preferably during a vertical interval.
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FIG. 6 is a simplified flowchart of the process steps implemented by a microprocessor in

the function generator 37 in outputting the velocity and track jump commands when the
apparatus is operating in the search mode. The function generator implements the
process once during each half revolution of the recording disc 13, immediately after the
address recovery circuit 29 detects an address signal in the vertical interval of the
recovered video signal. In an initial step 117, the current track address signal is
subtracted from the address of the target track, to produce a number N indicating the
number of tracks and direction to the target track. Step 119 then compares this number
N to zero, if N equals zero, step 121 instructs the microprocessor to proceed to the play
mode of operation. If the number N exceeds zero, step 123 outputs a forward direction
command on line 43c, whereas if N is less than zero, step 125 outputs a reverse

direction command on line 43d.

If a direction command is output by either of steps 123 or 125, the program proceeds to
step 127, in which the absolute value of the number N, i.e., [N|, is compared a distance
threshold of 1700 (D1), If |N| exceeds this threshold, step 129 outputs a fast speed
command signal for coupling over line 43b to the track scan driver 39. On the other
hand, if [N| does not exceed the 1700 threshold, the program proceeds to step 131, in

which |N] is compared to a distance threshold of 350(D2).

If |N| exceeds the threshold, step 133 outputs a medium speed command for coupling
over line 43a to the track scan driver 39. On the other hand, if [N] does not exceed the
350 threshold, the program proceeds to step 135, in which .|N| is compared to a distance
threshold of 11 (M). If [N] exceeds the threshold 11, step 137 outputs a jump command
for coupling on line 75 to the tracking controller 67, and simultaneously outputs a binary

code for coupling on lines 73 to the tracking controller indicating that the beam should
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jump by 11 track spacings. On the other hand, if |{N| does not exceed the threshold 11,

step 139 outputs a jump command on line 75 and simultaneously outputs a binary code
on lines 73 indicating that the beam should jump by |N| track spacings. After the
respective commands are output by either of the steps 129, 133, 137 or 139, the

program proceeds to the next mode of operation.

As previously mentioned, the address register 30 (FIG.1) stores the most recently
detected track address. This address is ordinarily updated twice during each revolution
of the disc 13, i.e., after the reading beam 11 scans the segment of a track recording the
vertical interval portion of the video signal. Since the beam sometimes transverses tracks
at a relatively high velocity, and since the recorded address code ordinarily includes
about 30 to 40 binary bits of information, the address frequently is not properly detected.
When this has occurred in the past, prior systems typically continued to move the
reading beam at the same velocity as before the address was missed. This frequently
caused the beam to overshoot the target track, thereby increasing substantially the time

required to reach the target track and recover the information recorded on it.

In accordance with another feature, the apparatus determines whenever it has failed to
properly detect a recorded address signal and updates the address register 30 with an
estimate of the address of the track currently being scanned by the reacting beam 11.
This substantially reduces the likelihood that the beam traverses far beyond the target
track, and therefore reduces the average time the apparatus requires to reach the target

track and recover the information recorded on it.

FIG. 7 is a simplified flowchart of the process steps implemented by the address

recovery and estimator circuit 29 (FIG. 1), in updating the address register 30 with either
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the most-recently detected current track address or an estimate of the current address.

In an initial step 141, each sequence of detected data bits is monitored to determine
whether or not it corresponds to a properly recovered address signal. Preferably, each
address signal contains about 33 bits of data, including‘ 20 address bits, one parity bit,
and 12 “framing” bits, half at the beginning of the signal and half at the end. In particular,
step 141 determines whether or not the framing bits correspond to a prescribed code. If

they do, the data is presumed to be valid.

If step 141 determines the sequence of data bits to be valid, the program proceeds to
step 143, where the 20 address bits are tentatively stored as the correct address of the
track then being scanned. Thereafter, step 145 checks the parity of the address bits
using the detected parity bit. If parity is correct, step 147 updates the address register
with the 20 address bits being tentatively stored. If parity is incorrect the tentatively
stored address bits are discarded, and step 149 retains the previous address in the
address register 30. Ideally, if the program had sufficient time, the previous address

would instead be updated with an estimate of the current address.

If step 141 determines the sequence of data bits to be invalid, then an address signal
has not been properly recovered and the program proceeds to a series of steps that
provide an estimate of the current track address. Specifically, step 151 determines
whether a fast speed control signal or a medium speed control signal is being coupled to
the track scan driver 39. If a fast signal is being coupled, step 153 defines a variable D

to be 250, whereas, if a medium signal is being coupled, step 155 defines D to be 50.

Thereafter, step 157 determines whether a forward direction signal or a reverse direction

signal is being coupled to the track scan driver 39. If a forward direction signal is being
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coupled, step 159 adds the value of D (i.e., either 50 or 250) to the previously stored

address, to produce an estimate of the track currently being scanned. On the other
hand, if a reverse direction signal is being coupled, step 151 subtracts the value of D
from the previously stored address, to produce a current track address estimate. Finally,
step 153 stores the éddress estimate produced in either of steps 159 or 161 in the

address register 30, as the current track address.

The track address estimation procedure described above is followed only when the
carriage motor 31 is driving the reading beam 11 at a medium or fast speed toward the
target track. It is not used thereafter, when the movable mirror of the optical system 17
is incrementally jumping the beam from track to track. If the address recovery circuit 29
fails to properly recover an address signal at that time, the previously detected address

is retained in the register 30.

Claims

1. A method of locating an information-containing target track with a read beam of
light (11) from a plurality of substantially circular and concentric information-containing
tracks on a rotatable optical recording disc (13), the method comprising the steps of :

rotating the disc (13) in a prescribed fashion;

retrieving address information from one of said plurality of tracks to establish a
present position for said read beam (11);

identifying a target track from said plurality of tracks;

moving said read beam (11) relative to and radially of said disc (13) toward said

target track, in a coarse search mode, at a radial velocity greater than that exhibited
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during normal play-back of the disc, from said present position to the vicinity of said

target track; and
moving said beam (11) radially of said disc (13) in a fine search mode by jumping
said read beam towards said target track across a plurality of tracks;
retrieving information from the track arrived at upon completion of said jumping
- step to establish an updated poéition for said read beam, and repeating said jumping and
retrieving steps at least during each revolution of the disc, until said updated position of
said read beam is at said target track, each step of jumping said read beam radially
across tracks being carried out in substantially less time than that required to rotate the

disc (13) throuéh a half revolution.
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2. A method according to claim 1 in which each of the said steps of jumping the
read beam (11) radially across the tracks is effected by supplying a jump pulse to a fine
positioning system (17,23,67) which positions the read beam of light (11) during normal

information retrieval.

3. A method according to claim 1 or 2 including the step of disabling a tracking
servo control loop (21,77,69) a tracking servo. control loop (21,77,69) which acts during
normal information retrieval from the disc (13) to align the read beam (11) with the track

being read, the said disabling step comprising disabling the servo control loop (21,77,69)
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during each of the said step of jumping the read beam radially, and restoring the servo

control loop at the end of each jumping step.

4, A method according to claim 3, including broducing a tracking error signal (77)
which, during normal information retrieval from the disc, indicates deviation of the read
beam (11) from the selected track being read, in which during each jumping step, while
the servo loop (21,77,69) is disabled the counting step is effected by counting pulses
(11) derived from the tracking error signal (77) as tracks are crossed during the jumping

step.

5. A method according to any preceding claim in which each step of jumping said
read beam (11) radially across tracks is carried out at a speed greater than the speed at

which any substantial track radius change takes place.



