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vo data prerecorded in circumferentially spaced servo sectors interspersed,
or embedded between This invention pertains to a servo control sys-
adjacent pairs of storage data sectors on a data tern for use in a magnetic
disc storage device, and  surface of the disc assembly (embedded servo more
particularly one that utilizes a novel arrange-   5   data). Dedicated
servo data is typically read by a ment of control stepper motor windings to
position  read-only servo head, while embedded servo data a data head
relative to a data track on the disc, and  is read along with the data by a
read/write head, to position the data head over the track centerline  and
thereafter separated from the data by servo on the disc.
data processing circuitry. Disc storage devices are used in data process-
to  The servo data from both the dedicated and ing systems for storing
relatively large amounts of  data surfaces is decoded by the disc
controller, information that can generally be accessed in mil-  thereby
enabling it to modify a servo control signal, liseconds. Structurally, a
typical storage device  if necessary, and thus continuously maintain the
comprises a rotating magnetizable disc medium      position of the data
head in alignment with the having several surfaces, in the form of an
assembly   15  selected data track centerline. of one or more stacked
platters, on which data is      However, several factors limit the
alignment magnetically sensed and/or recorded in addres-     accuracy and
thus, the maximum attainable data sable sectors located on circular data
track center-  track density, of a disc storage device. The most nes. The
disc assembly is mounted on a drive        common of these factors stem
from electrical and spindle in the storage device that rotates at a   20
mechanical disturbances, or noise. DC bias forces constant high speed. The
storage device also in-   and electrical offsets are examplesof some
distur- cludes one or more transducers or read/write        bances. A
notable mechanical disturbance is spin- heads, associated with each surface
of the disc.   die runout, or wobble, which is the difference be- The
transducers are mounted in spaced relation on  tween the actual centerline
of a track and the an arm  of a movable transducer carriage. The   25
effective centerline presented to a head positioned servo controller
actuates the carriage in a con-   a fixed distance from the mounting center
of the trolled fashion to move all the data heads in unison  disc. It is
typically caused by slight eccentricity in radially over the disc surfaces
to position any one  the mounting of the disc on a drive spindle. Runout of
the data heads over a selected track centerline.  occurs in disc systems
using exchangeable disc Since all the data heads on the carriage move   30
cartridges and results from even the slightest off- together, the device
also includes control circuitry  center mounting (e.g., a fraction of a
thousandth of that selects one of the read/write heads to perform  an inch
or a fraction of a thousandth of 2.54 cm) as a data transfer operation.
well as from slippage or tilt in seating of the disc The servo controller
responds to commands       cartridge after mounting. Carriage play between
the from the data processing system. The controller  35  transducer
carriage and its guide rods, as well as does this by transforming those
commands into an   disalignment due to uneven thermal expansion of analog
servo signal which ultimately drives, usually  the carriage, arms, disc or
transducers further con- through a power amplifier, an electromechanical
tribute to the mechanical disturbances. Generally, actuator that connects
to the transducer carriage.  positioning tolerances should be within 10%
maxi- Typically, the disc device operates in one of two   40  mum of track
pitch, i.e. the spacing between adja- modes. The first (usually open-loop)
is a mode in  cent track centerlines). Thus, for example, a 1000 which the
carriage, and thus the selected data     track-per-inch (or 1000
track-per-2.54 cm) servo head, is driven to the vicinity of the desired
circular  system should maintain a data head within 100 track centerline.
Once that data head reaches that  microinches or 2.54 x [err] cm of a data
track vicinity, the system is switched to a track following   45
centerline. With typical currently available ex- (or closed-loop, servo
controlled) mode. In the    changeable disc systems, such alignment
accuracy track following mode, the position of the actuator or  is not
easily obtainable. carriage is servo controlled to cause the center of
Control system lag is another factor that effects the selected data head to
align itself with the    positioning accuracy. Lag is the time delay be-
centerline of the data track.                  50  tween the time the
controller detects an off-track To minimize alignment error, servo systems
condition and the time the actuator begins to move typically employ
formatting information prerecor-  the transducer into alignment with the
data track ded on the data disc to allow the controller to    centerline.
Some of this delay is attributable to the detect the displacement between
the data head      electrical response characteristics of the servo con-
and the track centerline. A format might include   55  trol system, as, for
example, resulting from a low servo data that is continuously pre-recorded
along  sampling rate; the remaining delay is attributable to servo tracks
on a dedicated surface of the disc    the mechanical response
characteristics of the assembly (dedicated servo data) together with ser-
electromechanical actuator. Such delays character- 2    
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width of the servo control system. The  nals so that the correction signals
can be utilized greater the band width, the faster the positioning  during
subsequent read/write operations. This sys- system  can respond to an
off-track condition,     tern must use considerable processing hardware
thereby providing tightly controlled positioning of  and memory space for
storing the information. the data head. A positioning system having high
5   Moreover, it is incapable of dynamically correcting band width provides
increased data track density   for modifications that may occur during the
use of because centerlines can be followed within a small-  the system. er
tolerance. There are other factors that contribute  The other critical
limitation in accurate position- to misalignment during track following
operations.  ing systems is the arrangement and sequence of Conventional
methods of increasing servo band   10  energizaion of the motor coils.
Although motors width include increasing the frequency of structural  with
multiple phases have become well known to mechanical resonances, providing
continuous posi-   produce greater numbers of steps with high torque, tion
feedback from a dedicated servo surface, and  the critical feature now has
become the control providing a higher sample rate position feedback
circuitry to switch the currents to the coils. Such emanating from the data
surfaces.              15  circuitry is typically quite complex, and Is
incapa- An approach for overcoming some of the ef-      ble of providing
the desired number of steps per fects of the electrical and mechanical
disturbances  electrical revolution. has been to improve the tolerances of
the mechani-     US-A-4,530,020 discloses a runout correction cal and
electrical circuit components of the servo  pattern recorded on the
peripheral track of the disk system. However, this is an expensive
proposition   20  during initial recording of the data stored thereon. and
is only marginal at best in solving the prob-  The runout correction
pattern comprises an Integer lems. Servo compensation networks have also
number of sequentially recorded groups, each been used to reduce head
misalignment resulting    comprised of an increment of full track erasure,
a from uneven thermally induced dimension or posi-   like increment of high
transition density automatic tion changes of the mechanical components.
This  25  gain control information, a first burst of servo con- approach
only partially corrects misalignment er-  trol information, and a second
burst of servo con- rors of the transducer because it is based on a    trol
information. The bursts of servo control in- model that attempts to correct
only some of the    formation are recorded "off-track" by one-half of
average offset errors, but not the runout errors.  the center line to
center line spacing between A number of approaches have been disclosed   30
adjacent tracks so that all first bursts are to one for improving head
alignment electronically. One    side of the center line of the track and
all second approach has been to provide sectorized, or em-    bursts are
the opposite side of the center line of bedded, servo positioning data on
the data storage  the track. Decoding of the runout correction pat- track,
as an alternative to or in supplement to servo  terns by a positionally
fixed playback transducer positioning information on a dedicated disc
surface.  35  establishes runout correction information which However, this
approach does not overcome band      may be provided to control, as a
function of rota- width limitations. Another approach has been to    tional
angle of the disk, the servo mechanism ad- use a transducer positioned at a
radially fixed sta-  justing the playback transducer position during
tionary reference point over a position reference   playback of the data
stored on the disk. track on the rotating disc to detect misposition   40
US-A-3,562,725 discloses an arrangement for error signals. However, this
also does not provide  coarse and fine positioning of magnetic read heads
an optimum  result, because it lacks face com-    in which electric
currents through the stator win- pensation, noise reduction, or a close
fixed relation-  dings of a magnetic detent motor are altered in ship to
the peculiarities of positioning of the actual  phase relationship to a
effect coarse positioning of track being read.
45   magnetic read-write heads which are coupled me- Another approach has
been to derive misposi-    chanically to said magnetic detent motor and al-
tion error signal from a course positioner on the  tered in amplitude in
response to a feedback signal transducer carriage rather than the disc
medium.   in order that the rotor of the detent motor can be Again, noise
reduction and iteration are lacking in  relocated by small increments, i.e.
small distances. such a system.                                 so
This invention provides a disc drive system Another approach has been to
provide first and  comprising a data storage medium in the form of a second
sets of servo signals on a data surface     disc having a plurality of data
storage tracks, each recorded in alternate track locations at centerlines
one of said tracks having a centerline, the center- shifted radially by the
width of one half track with  lines of adjacent tracks being spaced a fixed
track respect to the centerlines of the storage data  55  space distance,
said medium further including ser- tracks. However, the approach to using
this in-    vo sectors and servo data in said sector including a formation
is to make several passes over the in-   plurality of first servo data
bursts stored at a posi- formation and store a set of misposition error
sig-  tion on one side of said data track centerline and 3    
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track space distance from said cen-   said data track midway between said
detent posi- terline, and a plurality of second servo data bursts  tions.
stored at the other side of said data track centerline  In one specific
arrangement said stepper motor and one-half of said track space distance
from said  may comprise ten coils adjacent detent positions of centerline,
positionable access means for reading   5   said stepper motor being
reached by energizing said servo tracks and said data tracks and for
said ten coils or eight of said coils, the data track generating servo
signals representing said first and  position intermediate said adjacent
detent positions second servo data bursts, said access means in-    being
reached by energizing a single positioning cluding a transducer for
accessing said servo and  coil whose full current energization or non-ener-
data information, and a motor driven actuator for  10  gization defines the
difference between adjacent supporting and positioning said transducer;
wherein  servo tracks or motor detent positions, said ener- the drive motor
for the actuator is a stepper motor  gization being accomplished with
approximately having a plurality of stator coils subject to selective
one-half the full current energization of each coil of simultaneous
energization at full current with cur-  said motor, the motor thereby
moving the trans- rents of selected polarities of all or all but one or  15
ducer to a data track position midway between the two of said coils for
defining a plurality of motor  servo tracks. detent positions, said servo
data being located at     The arrangement may also include means for
positions defined by said motor detent positions,  providing a fixed offset
signal to said one selected aid data track being reached by said transducer
coil of said motor for aligning said transducer over by applying
approximately one-half of said full en-  20  said data track centerline
position, means for de- ergization current amount to said one coil not en-
tecting said servo data burst recorded on data ergized to reach said motor
detent servo track     tracks on either side of said centerline, current
position, the motor detent position on the other    means for generating an
offset signal from said side of said track centerline being reached by
servo burst data representing the offset of said energization of all said
coils with currents of se-  25  transducer from the data track centerline,
and mod- lected polarities.                                 ulating means
responsive to said circuit means for For example said servo data burst is
recorded   modifying the one-half current signal applied to in wedge-shaped
sectors on the, surface of said    said coil with said offset signal to
center the trans- disc, said sectors including said first and second  ducer
over the data track. servo data bursts.                             30
In any of the above arrangements said stepper More specifically each said
wedge-shaped sec-   motor may comprise a plurality of star-connected tor
may includes a synchronizing signal at a lead-  stator windings, a rotor
coupled to said actuator in ing edge of said sector relative to the
direction of  said disc drive for positioning said actuator in re- travel
of said transducer and aligned with said data  sponse to changes in the
current flowing In said track centerline, said drive including control
means   35   windings, and a control circuit means connected to for
detecting said synchronizing signal and for    one end of each of said
windings for controlling the reading said first and second servo data
bursts for  current flow in said windings for positioning said ositioning
said transducer over said data track.     motor and thereby said actuator
comprising a pair In any of the above arrangements means may      of
bipolar transistors having a common connection be provided for
simultaneously energizirig all or all  40  coupled to said one end of each
of said windings, but one of said coils to move said motor to a      said
transistors being connected between a voltage selected one of said detent
positions, and data    source and ground, and responsive to control sig-
track position control means for applying approxi-  nals applied to the
bases of said transistors to mately one-half full current amount to the one
of  selectively connect pairs of said windings between said coils which is
not used to define a servo track   45  said voltage source and said ground
whereby the detent position on one side of said data track, said  direction
of current flow in said windings to position one-half current positioning
said transducer over   said motor is controlled. said data track.
This following is a description of some specific In the latter case said
control means may in-   embodiments of the invention reference being clude
first means for reading said servo data burst,  so   made to the
accompanying drawings in which: and means for modulating said one-half
current into   FIG 1 is a circuit diagram of the motor; said coil in
response to said servo burst read by     FIG 2 is a diagram  of the format
position said control means to centre said transducer over     achieved
using the bipolar drive control circuit of said data track.
this invention; Further said control means may include means   55  FIG 3 is
a table showing the switching pattern for reading said servo information
from two motor     for the 20 step per 360 electrical degree motor; detent
positions on opposite sides of said desired    FIG 4 is a diagram  showing
the positions data track, said transducer being centered over
achieved by energizing the differing windings of 4    
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currents of different polarities,  ducers 23 are supported by a carriage 24
by and the relative positions of the centers of the  means of arms 25, the
transducers being moved data tracks;                                    by
the carriage 24 forward and backward in the FIG 5 is a table showing which
phases are       direction of the arrows B and B'. Accordingly, the
energized to reach a particular track, and the   5   transducers 23 travel
in a radial direction relative to manner in which the head is positioned
between  and slightly above the corresponding magnetic the two detent
positions of the motor;          discs 21. This movement of the transducers
is FIG 6 shows the relative positions of the       accomplished by a motor
of the type described in odd/even and sync/burst in sectors on the data
FIG 1 under control of signals applied through the disc;
10  bipolar transistors 16-25 shown at the bottom of FIG 7 is an expanded
view of one of the sectors  FIG 1. shown in FIG 6 illustrating the relative
placement    -  In order to generate a torque in the rotor of the of
odd/even and sync/burst;                     motor of FIG 1, it is
principally necessary that the FIG 8 is a diagram of the electronics used
to   voltages at the input points of the stator windings position the
carriage by driving the 10-phase   is  A, B, C, D, E have different
polarities with respect stepper motor; and                              to
one another. By appropriate variation of the FIG 9 is a detailed schematic
of a driver stage  polarity of the voltages at the individual input lines
used to convey the signals from the outputs of  14, the rotor is driven by
an electrical field that the circuit shown in FIG 8 to the motor windings.
rotates in a predetermined direction. By applying Fig 10 is a schematic
illustration of the essential  20  voltages according to the sequence shown
in FIG elements of a disc drive actuator positionable  3, the rotor will
rotate through 20 separate steps in using this invention.
the manner shown, to step the transducers from Referring to FIG 1, this
shows a 10-phase     track to track across the surface of the disc. It can
motor having windings or stator coils A-E, each   be seen by reviewing the
sequence listed under formed of two windings connected in series. Thus,  25
PHASES ON that the current applied through only as noted at the bottom of
FIG 1, windings A1 and  one coil at a time is changed by the control
circuit, A2- are connected in series to form stator coil A,  thereby
aternating five or four phases on. and so on. The coils are star connected
at a          Thus, for example, taking the output end of coil common
junction point 12. Leads 14 at the op-     pair A which is connected
through line 14A to the posite end of each pair of windings are lead out to
30  junction of bipolar transistors 24 and 25, the tran- control
transistors 16-26.                        sistor 24 is connected to a
positive voltage source A rotor (not shown) carries a diametrically mag-
VM. This positive voltage is connected through a netized permanent magnet
having poles N and S.    coil A, and then must flow out through another
coil As the windings are energized in accordance with  to ground. Thus, for
example, transistor 24 would the diagram shown in FIG 3, the magnetic field
of  35  be turned on to connect the positive motor voltage the stator is
rotated, causing rotation of the rotor.  to coil A and transistor 17 would
be turned on to The rotor seeks to realign itself with each new   complete
a circuit through coil a to ground. Thus, position of the magnetic vector
formed by the     by turning on two transistors, 17, 24, both coils A
selective energization of the stator coils. The   and B are energized.
These transistors 16-25 are switching pattern that causes the magnetic
field to  40  energized according to the table shown in FIG 3 moye and the
rotor to rotate, is shown in FIG 3.  using sequencer logic shown In FIG 8
implemented The net result of this sequence of energization is to  in a
manner which is well known to a person of skill produce a 20-step vector
diagram as illustrated In  in this technology. FIG 2. The phase positions
are achieved using a      For example, to implement the coil energiza-
half-step scheme of four phases on, then five   45  tion pattern necessary
to reach format track 13F, phases on, then four phases, repeating this over
transistor 24 would be off, transistor 25 would be 360 electrical degrees.
The result is to produce 20  on to connect coil A to ground, transistor 16
would steps of the stepper motor for each 360 electrical  be on to connect
coil B to + voltage, transistor 17 degrees.
would be off, transistor 18 would be on to connect FIG 10 is a schematic
illustration of the type of  so  coil C to plus voltage, transistor 19
would be off, disc drive the present motor and servo control    transistor
20 would be off, transistor 21 would be system might use. The reference
number 21 refers  on to connect coil D to ground, transistor 22 would to
discs for storing data. The stack of discs 21 is  be on to connect coil E
to + voltage, and transistor fixed on a rotating shaft 22 rotated in the
direction  23 would be off. It should also be noted that this is of arrow A
by an electric motor (not shown) at a   55  a five-phase on position
whereas, in the next adja- constant high speed. A plurality of transducers
23  cent track 14F, the only change made is that are provided cooperating
with the disc to read and  transistor 18 is turned off so that now only
four write data on the tracks on the discs. The trans-  phases are on and
the rotor moves to the next 5    
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The prime difference between reach-  The present scheme achieves much of
its ac- ing track 13F and 14F is that to reach track 14F,  curacy because
of the fact that the stopper motor coil C has no current flow.
detent positions are highly accurate. Thus, by writ- FIG 2 represents one
sequence of 360 elec-    ing servo information on these detent positions
and trical degrees (not mechanical degrees) for the      modifying the
current into the positioning coil in motor. The motor repeats this
electrical sequence  accord with the servo data read, the head can be every
360 electrical degrees or, in this case every  moved with great accuracy to
a position where the 20 steps. In a typical embodiment, the motor ac-
servo bursts being road from two successive motor tually makes 1,060 steps
across the surface of the  detent positions are exactly balanced. If the
op- disc. Therefore, the pattern in FIG 2 repeats 53   10  posite approach
were taken, and the read/write times in moving the transducer read/write
head    positions coincided with the stopper motor detent completely across
the surface of the disc. FIG 2 is  positions, then the servo data would
have to be the electrical angle plot showing the phases en-  written on
either side of those detent positions, ergized to reach tracks OF through
19F. Having    which is extremely difficult to accurately accom- reached
track 19F, the next track would be 20F,  15  plish on a repetitive basis.
reached by energizing the same phases as used to     A further significant
achievement of this inven- reach track OF, and then the sequence would
tion is that it achieves 20 steps per electrical revo- continue up to
1,060.                             lution, although using only 10 drive
transistors, as It. is important to compare FIG 4 and FIG 2 to  shown in
FIG 1, and only five stepper motor leads understand the exact actual
positioning of the   20  and five series resistors, one to each node. Thus,
read/write head over a data track. Thus, comparing  the control circuit for
this invention, which is now to the chart AB CDE with the next adjacent set
AB    be explained in detail, is dramatically simplified CE, it can be seen
that the difference is that no  from that appearing in prior motor control
circuits. current is flowing in coil D, causing movement of    The general
arrangement of servo data on one the motor rotor and attached carriage and
trans-  25  of the data discs 21 appears in FIG 6, and in ducer to the next
detent position. According to this  greater detail in FIG 7. The ODD 40 and
EVEN 42 invention, as will be explained further below, servo  servo bursts
are recorded on detent positions burst information is recorded directly on
the detent  reached by turning on either four or five coils In the step
positions of the motor represented by these  motor. The SYNC bursts are
recorded on the cen- two sets of coils being energized. The actual track
30  terlines 44 where the data is read and recorded. It on which data is
written is 1/2 the distance between  can be seen from FIG 6 that a number
of servo these two detent steps. This half track position is  sectors (in
this preferred embodiment 16 In num- reached by putting half current into
the coil in  ber) are recorded in regularly spaced circumferen- which
current would otherwise not be flowing.    tial positions on the surface of
each data disc. Each Thus, to reach the track marked 15RW on FIG 4,  35  of
these servo sectors has alternating ODD and 1/2 current would be applied to
coil D to move the  EVEN servo bursts recorded on the motor detent marriage
and the transducer head it carries 1/2 step  positions and SYNC bursts
recorded on the to the center of the read/write track.
read/write centerlines. These servo bursts 40, 42 As will be explained in
further detail below, at  are each 80 microseconds long and consist of a
the same time the head is moving to this half track  40  SYNC burst, ODD
burst and EVEN burst. Thus, in position, servo information is read from the
two  the operation of moving a transducer head to the adjoining servo
tracks on either side of the      centerline of a read/write track, the
coils are se- read/write track so that by operating on this servo
quentially energized according to the format shown data, contemporaneously
with the actual positioning  in FIG 3, using a course seeking mode to one
of of the transducer head over the track, a highly  45  the detent
positions, and then a closed loop servo exact positioning of the read/write
head over the  control positioning of the head exactly over the center of
the data track can be achieved.         center of a data track. The 1/2
coil current, modified as required by     As is shown in FIG 6, 16 of these
servo sectors the servo information being read from the detent  containing
odd/even and synchro data are recorded positioning tracks on either side,
is applied under  so  around the circumference of each data disc 21. the
control of a digital to analog converter (DAC) as  Thus, as the disc 21
continuously rotates at high shown in the coil energization sequence
spelled  speed, the read/write head can continuously read out in FIG 5.
This figure differs from FIG 3 in that it  the odd/even servo bursts and
operate on this can be seen that under the list of phases on, one
information to exactly position the head over the phase is always shown as
not receiving full current.  55  center of the read/write track by
modulation of the This coil, receiving a servo-signal-modulated 1/2  half
current signal applied to the unenergized coil. current accurately
positions the read/write head  The details of the control circuit used to
position over the data track.                              the stepper
motor by driving the coils are shown in 6    
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output stages which actually drive  the appropriate coil on line 74. the
coil with the modulated or half current to posi-  The output on line 73
represents the difference tion the head in response to the servo signal,
in amplitude between the ODD and EVEN servo shown in FIG 9.
bursts 40, 42 as the 16 servo sectors 50 continu- The sequencer logic 50,
designed in accor-   5   ously rotate past the read/write transducer head.
dance with technology well known in the art, is   When the read/write head
is exactly centered on programmed simply to follow the format set forth in
the centerline, the output on line 73 from the FIG 5, in response to the
four control signals re-  read/write demodulator is 0. If there is any
offset ceived from a controlling microprocessor on lines  from the
read/write track centerline, then a positive 52, 54, 56, 58 to apply either
12 volts or ground to  10  or negative voltage representing that offset
appears the base of each of transistors 60-25, and thereby  on line 73.
Thus, for example, referring back to FIG apply the appropriate voltages to
each of the five  6, if the read/write head is in position A and cen-
coils. The result of this arrangement is that to  tered between the tracks
of odd and even servo achieve final positioning of a transducer over a
data, the output signal on line 73 would be bal- read/write track, either
12 volts or ground is being   15  anced. However, if it were in position D
and offset applied to four of the five phases A, B, C, D, E,  toward one
servo track or the other, the servo with a modulated half current signal
being applied  signal would be created on line 73 to drive the through a
driver circuit to the fifth coil.       head back toward the center
position. It should also Once the addressed track is reached, the      be
noted and can be discovered from a close TRACK FOLLOW  signal changes state
and the   20  review of FIG 5 that the signal is always applied to odd/even
servo bursts 40, 42 are read by the      a phase that is not receiving any
other signal as an read/write amp and demodulator 60 of FIG 8, and   output
from the sequencer logic. Thus, if the head added to the half track DC
offset signal at summer  has been moved to a detent position defined by 62.
The direction of the offset is established at  having four phases on, the
output on line 74 is inverter 64 by a control signal on line 66 from the
25  simply coupled to the fifth phase. However, if the sequencer logic 50.
The coil to which the signal is  head was moved to a detent position
defined by to be applied is defined by one of the control    five phases,
then one phase is shut off as far as signals AOS-EOS appearing on lines 67,
68, 69, 70  receiving a signal output from the sequencer logic, or 71 to
control the switches 72. Thus, the voltage  and then receives a signal on
line 74. applied to a selected one of the coils as the output  30  The
seeking from the motor detent position to from demodulator 60 plus the DC
track offset which  the actual track center line occurs when the is carried
to the coil through line 74 accounts for  TRACK FOLLOW signal on line 58
goes low, clos- the fact that the actual read/write centerline at  ing the
switch 95 in line 73, and also causing the which the head is to be
positioned must be        appropriate one of the switches 72 to be closed
to reached by balancing the odd/even servo data. By   35  apply the
modulated half track DC offset signal to using a fixed DC offset 66 to
account for half-track  be applied to one coil. positioning, the servo
signal being generated on     The stage A shown in FIG 9 is to show the
line 73 only needs to account for the small de-   signals that normally
drive the coils as taken from viation from the exact half track center
between the  transistors Q4 and Q8. In the normal operation of two motor
detent positions, and not for the full one-  40  track seeking, these two
transistors override the op half track offset from the next adjacent motor
de-  amp 101 that appears on the left-hand side of the tent.
stage. More specifically, the servo logic 80 is con-    In the track follow
mode, transistors Q4 and Q8 trolled by the system clock 82 to detect when
the  are shut off, and the control signal indicated as the head has
completed its course seek to roughly the   45  signal to coil A now becomes
the output from the position between the two motor detent position
operational amplifier 101. which define the opposite sides of the
read/write track centerline. The read/write amplifier 60 via  Claims coils
84 then looks for the SYNC burst 86 which in recorded on the center of each
read/write track  50  1. A disc drive system comprising a data storage
centerline. On detection of the SYNC burst, the      medium in the form of
a disc (21) having a servo logic 80 opens gate line 90, 91 to activate a
plurality of data storage tracks, each one of standard circuit within the
read/write amplifier     said tracks having a centerline (44), the center-
modulator 60 which can detect the odd/even servo     lines (44) of adjacent
tracks being spaced a burst 40, 42 and generate a signal through am-  55
fixed track space distance, said medium fur- plifier 93, which represents
the offset necessary to  ther including servo sectors and servo data in
modulate the standard half track DC offset at sum-   said sector including
a plurality of first servo mer 62 to provide an accurate positioning signal
to  data bursts (40) stored at a position on one 7    
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* FIG 8 with the output stages which actually drive  the appropriate coil
on line 74. the coil with the modulated or half current to posi-  The
output on line 73 represents the difference tion the head in response to
the servo signal,    in amplitude between the ODD and EVEN servo shown in
FIG 9.                                   bursts 40, 42 as the 16 servo
sectors 50 continu- The sequencer logic 50, designed in accor-   5   ously
rotate past the read/write transducer head. dance with technology well
known in the art, is   When the read/write head is exactly centered on
programmed simply to follow the format set forth in  the centerline, the
output on line 73 from the FIG 5, in response to the four control signals
re-  read/write demodulator is 0. If there is any offset ceived from a
controlling microprocessor on lines  from the read/write track centerline,
then a positive 52, 54, 56, 58 to apply either 12 volts or ground to  10
or negative voltage representing that offset appears the base of each of
transistors 60-25, and thereby  on line 73. Thus, for example, referring
back to FIG apply the appropriate voltages to each of the five  6, if the
read/write head is in position A and cen- coils. The result of this
arrangement is that to  tered between the tracks of odd and even servo
achieve final positioning of a transducer over a  data, the output signal
on line 73 would be bal- read/write track, either 12 volts or ground is
being   15  anced. However, if it were in position D and offset applied to
four of the five phases A, B, C, D, E,  toward one servo track or the
other, the servo with a modulated half current signal being applied  signal
would be created on line 73 to drive the through a driver circuit to the
fifth coil.      head back toward the center position. It should also Once
the addressed track is reached, the        be noted and can be discovered
from a close TRACK FOLLOW  signal changes state and the   20  review of FIG
5 that the signal is always applied to odd/even servo bursts 40, 42 are
read by the      a phase that is not receiving any other signal as an
read/write amp and demodulator 60 of FIG 8, and   output from the sequencer
logic. Thus, if the head added to the half track DC offset signal at summer
has been moved to a detent position defined by 62. The direction of the
offset is established at  having four phases on, the output on line 74 is
inverter 64 by a control signal on line 66 from the   25  simply coupled to
the fifth phase. However, if the sequencer logic 50. The coil to which the
signal is  head was moved to a detent position defined by to be applied is
defined by one of the control    five phases, then one phase is shut off as
far as signals AOS-EOS appearing on lines 67, 68, 69, 70  receiving a
signal output from the sequencer logic, or 71 to control the switches 72.
Thus, the voltage  and then receives a signal on line 74. applied to a
selected one of the coils as the output  30  The seeking from the motor
detent position to from demodulator 60 plus the DC track offset which  the
actual track center line occurs when the is carried to the coil through
line 74 accounts for  TRACK FOLLOW signal on line 58 goes low, clos- the
fact that the actual read/write centerline at  ing the switch 95 in line
73, and also causing the which the head is to be positioned must be
appropriate one of the switches 72 to be closed to reached by balancing the
odd/even servo data. By   35  apply the modulated half track DC offset
signal to using a fixed DC offset 66 to account for half-track  be applied
to one coil. sitioning, the servo signal being generated on     The stage A
shown in FIG 9 is to show the the 73 only needs to account for the small
de-     signals that normally drive the coils as taken from viation from
the exact half track center between the  transistors Q4 and Q8. In the
normal operation of two motor detent positions, and not for the full one-
40  track seeking, these two transistors override the op half track offset
from the next adjacent motor de-  amp 101 that appears on the left-hand
side of the tent.                                             stage. More
specifically, the servo logic 80 is con-     In the track follow mode,
transistors Q4 and Q8 trolled by the system clock 82 to detect when the
are shut off, and the control signal indicated as the head has completed
its course seek to roughly the   45  signal to coil A now becomes the
output from the position between the two motor detent position
operational amplifier 101. which define the opposite sides of the
read/write track centerline. The read/write amplifier 60 via  Claims coils
84 then looks for the SYNC burst 86 which in recorded on the center of each
read/write track   50  1. A disc drive system comprising a data storage
centerline. On detection of the SYNC burst, the       medium in the form of
a disc (21) having a servo logic 80 opens gate line 90, 91 to activate a
plurality of data storage tracks, each one of standard circuit within the
read/write amplifier      said tracks having a centerline (44), the center-
modulator 60 which can detect the odd/even servo      lines (44) of
adjacent tracks being spaced a burst 40, 42 and generate a signal through
am-   55   fixed track space distance, said medium fur- plifier 93, which
represents the offset necessary to  ther including servo sectors and servo
data in modulate the standard half track DC offset at sum-    said sector
including a plurality of first servo mer 62 to provide an accurate
positioning signal to   data bursts (40) stored at a position on one 7   
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L    M     S      * side of said data track centerline and one-half
rent positioning said transducer over said data said track space distance
from said centerline,      track. and a plurality of second servo data
bursts (42) stored at the other side of said data track      5. A disc
drive as claimed in Claim 4, charac- centerline and one-half of said track
space   5      terised inthat said control means includes first distance
from said centerline, positionable ac-      means (84) for reading said
servo data burst, cess means (23) for reading said servo tracks        and
means (60) for modulating said one-half and said data tracks and for
generating servo        current into said coil in response to said servo
signals representing said first and second ser-      burst read by said
control means to centre vo data bursts, said access means including a   10
said transducer over said data track. transducer for accessing said servo
and data information, and a motor driven actuator (25)    6. A disc drive
as claimed in Claim 5, charac- for supporting and positioning said
transducer;      tersed in that said control means includes characterised
in that the drive motor for the        means (84) for reading said servo
information actuator is a stepper motor (16) having a plu-  15   from two
motor detent positions on opposite rality of stator coils (A-E) subject to
selective    sides of said desired data track, said trans- simultaneous
energization at full current with       ducer being centered over said data
track mid- currents of selected polarities of all or all but    way between
said detent positions. one or two of said coils for defining a plurality of
motor detent positions, said servo data (40,  20   7. A disc drive as
claimed in Claim 6, charac- 42) being located at positions defined by said
terised in that said stepper motor comprises motor detent positions, said
data track being       ten coils (A-E), adjacent detent positions of
reached by said transducer (23) by applying          said stepper motor
being reached by energiz- approximately one-half of said full energization
ing said ten coils or eight of said coils, the current amount to said one
coil not energized   25   data track position intermediate said adjacent to
reach said motor detent servo track position,     detent positions being
reached by energizing a the motor detent position on the other side of
single positioning coil whose full current ener- said track centerline (44)
being reached by          gization or non-energization defines the dif-
energization of all said coils (A-E) with currents  ference between
adjacent servo tracks or mo- of selected polarities.                     30
tor detent positions, said energization being accomplished with
approximately one-half the 2. A disc drive system as claimed In Claim 1
full current energization of each coil of said characterised in that said
servo data burst is       motor, the motor thereby moving the trans-
recorded in wedge-shaped sectors (50) on the         ducer to a data track
position midway between surface of said disc, said sectors including said
35  the servo tracks. first and second servo data bursts (40, 42). 8. A
disc drive as claimed in any of Claims 1 to A disc drive as claimed in
Claim 2, charac-          7, including means (67-71) for providing a fixed
terised in that each said wedge-shaped sector        offset signal to said
one selected coil of said (50) includes a synchronizing signal (86) at a
40  motor for aligning said transducer over said leading edge of said
sector relative to the          data track centerline position, means (84)
for direction of travel of said transducer and           detecting said
servo data burst (40, 42) re- aligned with said data track centerline (44),
corded on data tracks on either side of said said drive including control
means for detect-       centerline, current means (62, 64) for generat- ing
said synchronizing signal (86) and for read-  45  ing an offset signal from
said servo burst data ing said first and second servo data bursts (40,
representing the offset of said transducer from 42) for positioning said
transducer over said       the data track centerline, and modulating data
track.                                          means (60) responsive to
said circuit means for modifying the one-half current signal ap- 4. A disc
drive as claimed in any of Claims 1 to  so     plied to said coil with said
offset signal to 3, including means for simultaneously energiz-
center the transducer over the data track. ing all or all but one of said
coils to move said motor to a selected one of said detent posi-     9. A
disc drive as claimed in any of Claims 1 to tions, and data track position
control means for     8, characterised in that said stepper motor applying
approximately one-half full current  55     comprises a plurality of
star-connected stator amount to the one of said coils which is not
windings (A-E), a rotor coupled to said actuator used to define a servo
track detent position on     in said disc drive for positioning said
actuator one side of said data track, said one-half cur-      in response
to changes in the current flowing    
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S     * in said windings, and a control circuit means      tenimpulse
darstellenden Servosignalen, wobei (16-25) connected to one end of each of
said       die Zugriffseinrichtung einen Wandler zum windings for
controlling the current flow in said   Zugriff auf die Servo- und
Dateninformation windings for positioning said motor and there-
aufweist und mit einem motorgetriebenen Zug- by said actuator comprising a
pair of bipolar   5   riffsarm (25) zum Tragen und Positionieren des
transistors having a common connection coup-        Wandlers, dadurch
gekennzelchnet, led to said one end of each of said windings,      [err]
der Antriebsmotor fur den Zugriffsarm ein said transistors being connected
between a          Schrittmotor (16) ist, mit einer Vielzahl von voltage
source and ground, and responsive to       Standerspulen (A-E), die
selektiver, gleichzeiti- control signals applied to the bases of said  10
ger Speisung bei vollem Strom mit Stromen transistors to selectively
connect pairs of said    ausgewahlter Polaritaten aller oder aller bis auf
windings between said voltage source and said       ein oder zwei der
Spulen zur Definition einer ground whereby the direction of current flow in
Vielzahl von Motorrastposition ausgesetzt sind, said windings to position
said motor is con-        wobei die Servodaten (40, 42) an durch die
trolled.                                   15       Motorrastpositionen
definierten Positionen an- geordnet sind, und wobei die Datenspur vom 10. A
disc drive as claimed in Claim 9, charac-        Wandler (23) erreicht
wird, indem annahernd terised in that the disc surface includes a plu-
die Halfte des vollen Speisestroms an die eine rality of said wedge-shaped
servo sectors reg-      nicht gespeiste Spule angelegt wird, um die ularly
spaced around the circumference of the   20  Motorrast-Servo-Spurpositionzu
erreichen, und disc.                                               wobei
die Motorrastposition auf der anderen Seite der Spurmittellinie (44)
erreicht wird, in- 11. A disc drive as claimed in Claim 9, charac-
dem alle Spulen (A-E) mit Stromen ausgewahl- terised in that said one-half
of said full current  ter Polaritaten gespeist werden. signal is applied to
an end of one of said  25 windings for positioning the motor between de-
2. Plattenlaufwerk nach Anspruch 1, dadurch ge- tent positions and thereby
the transducer over      kennzeichnet, [err] der Servodatenimpuls in a data
track.                                       keilformigen Sektoren (50) auf
der Oberflache der Platte aufgezeichnet wird, wobei die Sekto- 12. A disc
drive as claimed in Claim 11, charac-  30   ren die ersten und zweiten
Servodatenimpulse terised in that said modulating signal for modu-    (40,
42) aufweisen. lating the half full current signal Is applied to the same
one of said windings for modifying     3. Plattenlaufwerk nach Anspruch 2,
dadurch ge- the motor position and thereby exactly posi-
kennzeichnet, [err] jeder keilformige Sektor (50) tioning the transducer
over the track centerline.  35  in Bewegungsrichtung des Wandlers an seiner
Vorderkante und fluchtend mit der Datenspur- Patentanspruche
Mittellinie (44) ein Synchronisiersignal (86) auf- weist, wobei der Antrieb
eine Steuereinrichtung 1. Plattenlaufwerksystem  mit einem  Datenspei-
zum  Erfassen des Synchronisiersignals (86) chermedium in Form einer Platte
(21) mit meh-  40   und zum Lesen der ersten und zweiten Servo- reren
Datenspeicherspuren, von denen jede           datenimpulse (40, 42) zur
Positionierung des eine Mittellinie (44) aufweist, wobei die Mittelli-
Wandlers uber der Datenspur [err]. nien (44) nebeneinanderliegender Spuren
ei- nen festen Spurteilungsabstand aufweisen, und   4.
Plattenlaufwerksystem nach einem der Anspru- wobei das Medium weiter
Servosektoren und   45      che 1 bis 3, mit einer Einrichtung zur
gleichzei- Servodaten in den Sektoren aufweist mit meh-       tigen
Speisung aller oder aller bis auf eine der reren ersten Servodatenimpulsen
(40), die in        Spulen zur Bewegung des Motors an eine aus- einer
Position auf einer Seite der Datenspur-       gewahlte Rastposition, und
mit Datenspur-Po- Mittellinie und um den halben Spurteilungsab-
sitionssteuereinnichtungen zum  Anlegen von stand von dieser Mittellinie
entfernt gespei-  50   annahernd der Hdlfte des vollen Stroms an die chert
sind, und mehrere zweite Servodatenim-        eine Spule, die nicht zur
Definition einer pulse (42) aufweist, die auf der anderen Seite
Servospur-Rastposition auf einer Selte der Da- der Datenspur-Mittellinle
gespeichert und um        tenspur verwendet wird, wobei der halbe Strom den
halben Spurteilungsabstand von dieser           den Wandler Ober der
Datenspur positioniert. Mittellinie entfernt sind, und mit einer positio-
65 nierbaren Zugriffseinrichtung (23) zum Lesen    5. Plattenlaufwerk nach
Anspruch 4, dadurch ge- der Servospuren und der Datenspuren und
kennzeichnet, daB die Steuereinrichtung eine zum Erzeugen von die ersten
und zweiten Da-         erste Einrichtung (84) zum Lesen des Servoda-    
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und eine Einrichtung (60)    auf Anderungen im Stromflufi in den Wicklun-
zum Modulieren des halben Stroms in die Spu-      gen, und elne
Steuerkreiseinrichtung (16-25). le, ansprechend auf den von der
Steuereinrich-    die zur Steuerung des Stromflusses in den tung gelesene
Servoimpuls, urn den Wandler        Wicklungen zur Positionlerung des
Motors und Ober der Datenspur zu zentrieren.         6       damit des
Zugriffsarms mit elnem Ende jeder Wicklung verbunden lst, mit zwel
bipolaren 6. Plattenlaufwerk nach Anspruch 5, dadurch ge-
Transistoren mit elner gemeinsamen, mit dem kennzeichnet, dafi die
Steuereinrichtung eine    eonen Ende jeder Wicklung gekoppelten Ver-
Einrichtung (84) zum Lesen der Servoinforma-      bindung, wobei die
Transistoren zwischen eine tion von zwei Motorrastpositbonen auf gegen-  10
Spannungsquelle und Masse geschaltet sind Oberliegenden Seiten der
gewtnschten Daten-       und auf an die Basen der Transistoren ange- spur
aufwelst, wobel der Wandler Uber der         legte Steuersignale derart
ansprechen, daB ge- Datenspur auf halbem  Weg zwischen den            zieit
Paare der Wicklungen zwischen die Span- Rastpositlonen zentriert wird.
nungsquelle und Masse geschaltet werden, 15      wobei die Richtung des
Stromflusses in den 7. Plattenlaufwerk nach Anspruch 6, dadurch ge-
Wicklungen zur PositIonierung des Motors ge- kennzeichnet, daB der
Schrittmotor zehn Spu-      steuert wird. len (A-E) autweist, wobel
nebeneinanderliegen- de Rastpositionen des Schrittmotors durch      10
Plattenlaufwerk nach Anspruch 9, dadurch ge- Spelsen der zehn Spulen odor
von acht dieser  20  kennzeichnet, daB die Plattenoberflache meh- Spulen
erreicht warden und die Datenspurposi-     rere keilfdrmige Servosektoren
in regelmaBi- tion zwischen den nebeneilnanderliegenden         gem Abstand
urn den Umfang der Platte auf- Rastpositionen durch Spelsen eaner einzigen
weist. Positionierungsspule, deren voile Stromspel- sung oder
Nicht-Speisung die Differenz zwi-  25  11. Plattenlaufwerk nach Anspruch 9,
dadurch ge- schen nebeneinanderliegenden  Servospuren         kennzelchnet,
daB die H~ifte des vollen Strom- odor Motorrastpositionen  definiert,
erreicht     signals an ein Ende eaner der Wicklungen zur wird, und wobei
die Spoisung mit ann~hemd         Positlonlerung des Motors zwischen
Rastposi- der Halfteder vollen Stromspeisung jeder Spu-     tionen und
damit des Wandlers Uber elner be des Motors durchgefflhrt wird, wobei der
3o   Datenspur angelegt wird. Motor den Wandler an eane Datenspurpositlon
auf halbem Weg zwischen den Servospuren        12. Plattenlautwerk nach
Anspruch II, dadurch ge- bewegt.
kennzeichnet, daB das Moduliersignal zur Mo- dulation des halben
Vollstromsignals an die 8  Plattenlautwerk nach einem der AnsprUche 1   35
gleiche Wicklung zur Anderung der Motorposi- bis 7, mit alner Einrlchtung
(67-71) zum Aus-     tion und damit zur exakten Positionlerung des geben
eines festen Offset-Signals an die eine     Wandlers Uber der
Spur-Mittellinie angelegt ,_>   ausgewlihite Spule des Motors zum Fluchten
wird. des Wandlers Uber der Datenspur-Mittellinien- position, elner
Einrichtung (84) zum Erfassen   40  Revendlcations des auf Datenspuren auf
beiden Seiten der Mittellinie aufgazeichneten Servodatenimpulses  1.
Systeme d'entrainement de disque, compre- (40, 42), Stromeinrichtungen (62,
64) zum Er-     nant un support de memorisation de donn6es zeugen eines
Offset-Signals aus den den Off-      sous la forma d'un disque (21) qui a
une set des Wandlers von der Datenspur-Mittellinie  4s  pluralite de pistes
de m~morisation de don- darstellenden Servoimpulsdaten, und eaner Mo-
nees, chacune des pistes ayant une ligne cen- duliereinrichtung (60), die
auf die Stromkreis-   trale (44), les lignes centrales (44) de pistes
einrichtung anspricht zur Anderung des an die     adjacentes etant 6cartdes
d'une distance fixe Spule mit dem Offset-Signal angelegten halben
d'espace de piste, le support comportant en Stromsignals zur Zentrierung
des Wandlers  6o     outre des secteurs de servocommande et des Ober der
Datenspur.                               donndes de servocommande dans
ledit sec- teur qui comporte une pluralit4 de premiers . Plattenlautwerk
nach einem der Ansprliche 1         groupes de donndes de servocommande
(40), bis 8, dadurch gekennzeichnet, daB  der           mdmorisds I une
position d'un c8te de la ligne Schrittrnotor mehrere sterngeschaltete StIn-
5s  centrale de piste de donn6es et sur une moIti6 derwicklungen (A-E)
aufweist, einen mit dem       de la distance d'espace de pista h partir de
la Zugriffsarm in dem Plattenlaufwerk gekoppel-      ligne centrale, et une
pluralit4 de seconds ten Rotor zur Positionierung des Zugrfffsarms
groupes de donndes de servocommande (42) 10    
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* memorises de l'autre c8te de la ligne centrals   ce qu'il comport. des
moyens pour rexcitation de plate de donnees et sur une moitlf de la
simultanre de tous les bobinages ou de tous distance despace de piste a
partir de ladite     sauf un des bobinages, afin de ddplacer l ligne
centrale, des moyens d'a cbs positionna-   moteur lusqu& une position
choisie parmri is bles (23) pour lire les pistes de servocomman-   s
positions de calage, et des moyens di com- de et lea piastes de donn6es et
pour produire    mando de position de piste de donnsee afin des signaux de
servocommande qui repr6sen-       d'appliquer approximativement la mol'tl
de la tent les premiers et seconds groupes de don-     pleine valeur de
courant audit un des bobina- nees de servocommande, lea moyens d'accbs
ges qui nWest pas utills, afin de determiner comportant un transducteur
pour acc6der aux   10  une position de calage de piste de servocom-
informatfons de servocommande et de don-         mande d'un c8t6 de la
piate de donndes aus- nee, et pour supporter et positionner le trans-
dite, ladite moltid du courant positfonnant ls ducteur un actionneur
entralne par moteur        trsnsducteur sur la piste de donndes. (25).
caract6ris4 en ce que le moteur d'entrat- nement de lPactionneur est un
moteur pas-&-  16  5. Entralhement de disque suivant la revendica- pas (16)
qui a une pluraiite de bobinages de     Von 4, caract6ris6 en ce quo les
moyens de stator (A a E) soumis a une excitation salective  commands
comportent des premiers moyens simultande a plain courant par des courants
de   (84) pour lire le groups de donnees de servo- polarit~s choisles pour
tous les bobinages ou    commande et des moyens (60) pour moduler pour tous
sauf un ou deux afin de determiner  20  ladite moitie de courant dans le
bobinage en une pluralit6 do positions de calage de moteur,  reponse au
groups de servocommande lu par les donnees de servocommande (40. 42) dtant
lea moyens de commando, pour centrer le * situees A des positions
determindes par les     transducteur sur ladite piste de donndies.
positions de calage do moteur, la plate de donn6es Mtant atteinte par le
transductour (23)  25  6. Entralhoment de disque suivant la revendica- en
appliquant approximativement la molti6 de     Ion 5, caract6ris6 en co que
lea moyens de la valeur totals de courant d'excitation audit un  commando
comportent des moyens (84) pour bobinage non excit6 pour atteindre la
position  lire les informations de servocommande suedi- de piste de
servocommande de calage de           tes & partir de deux positions de
calage du moteur, la position de calage de moteur de  3o   moteur sur deux
c8tes oppos6s de la plate de lPautre c8t6 de ladite ligne contrale de piste
donndes souhaitde, le transducteur etant cen- (44) dtant atteinte par
excitation de tous les  tre sur ladite plate de donndes, a ml-chemin
bobinages (A a E) par des courants de polari-    entre lesdites positions
de calage. t~s choisles. 35  7. Entralhement de disque suivant la
revendica- 2. Systbme d'entralhement de disque sulvant la       ton 68
caractdris4 on ce que le moteur pas-a- revendlcation 1, caractdrls6 en ce
que le grou-  pas comprend dix bobinages (A a E), des pe de donn~es de
servocommande est enre-         positions de calage adjacentes du moteur
pas- gistre dans des secteurs en forms de coin (50)   &-pas etant atteintes
en excitant les dix bobina- sur la surface du disque, les secteurs compor-
40  ges ou huit des bobinages, la position de piste tant les premiers et
seconds groupes de don-     de donndes entre les positions adjacentes de
ndes (40. 42).                                   calage susdites dtant
atteintes en excitant un seul bobinage de positionnement dont lexcita- 3.
Entraionement de disque suivant la revendica-    fion a plein courant ou la
non excitation d6ter- tfon 2, caract*r1s4 en ce quo chaque secteur  45
mine la diff6rence entre des pistes de servo- en forms de coin (50)
comports un signal de      commando adjacentes ou des positions de ca-
synchronisation (86) sur le bord avant du sec-   lage du moteur, ladite
excitation etant rdallste teur par rapport a la direction de d~placement
avec approximativement la moiti6 de lPexcita- du transducteur at align6 sur
la ligne centrals  tion a plein courant de chaque bobinage du de plate de
donndes (44). I'entrahenement com-  so  moteur, le moteur d~plagant par
cela le trans- portant les moyens de commands pour ddtec-       ducteur
jusqu'& une position de piste de don- ter to signal de synchronisation (86)
et pour lire  ndes a mi-chemin entre les pistes de servo- lea premiers et
seconds groupes de donnees       commands. de servocommande (40, 42) afin
de positionner le transducteur sur ladite piste de donndes.  5a8
Entrathement de disque suivant lPune quelcon- que des revendications 1 h 7,
caracterisd en 4. Entraiknement de disque suivant lPune quelcon-   co qu'il
comporte des moyens (67 a 71) pour quo des revendications 1 A 3,
caract~ris6 en     procurer un signal ddcal6 fixe audit un bobina-    21
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go choisi du moteur, afin d'aligner le transduc-  12 Entrathoment de disque
suivant la revendica- tour sur la position de ligne centrale de la piste
tion 11, caractefis6 en ce quo le signal de de donndes, des moyens (84) de
d4tectlon du      modulation susdit pour moduler la mofle6 du groups de
donndes de servocommande (40,          signal de plein courant est appliqud
au meme 42) enregistri sur des pistes de donnees de   s  un enroulement des
enroulements susdits afln chaque c8te de la ligne centrals, des moyens
de modifier la position du moteur et de posi- & courant (62, 84) pour
produire un signal       tionner exactement par cela le transducteur sur
d6cale & partir des donnees de group. de         Ia ligne centrals de
p1ste. servocommande qui repr~seont le d6calage du transducteur a partir de
la ligne centralo de  lo piste de donnees, et des moyens de modula- tion
(60) qui r6pondent auxdIts moyens de circuit attn de modifier par le signal
d~cai6 la moitli du signal de courant appliquee audit Y    bobinage, pour
centrer Is transducteur sur la  16 piste de donnees. Entrathoment de disque
sulvant l'une quelcon- quo des revendications 1 a 8, caractdrisd en ce que
le moteur pas-&-pas comporte une   20 pluralite d'enroulements de stator
raccordes en Mtolle (A A E), un rotor coupl6 & I'actionneur, dans
l'entrathement de disque susdit, afin de positionner ledit actionneur en
rdponse a des changements du courant s'ecoulant dans les  25 enroulements,
et des moyens de circuit de commando (16 A 25) qui sont raccord6s A une
extrdmit6 de chacun desdits enroulements afin de commander 1'6coulement du
courant dans los enroulements pour positionner le moteur et  3o par cola
Ilactionneur, qui comprennent une pal- re do transistors bipolaires qui ont
un raccor- dement commun couple & ladito une extrimit6 de chacun des
enroulements, les transistors 6tant raccord6s entre une source de tonsion
et  35 la masse, et qui rnpondent a des signaux de commando appliques aux
bases desdits tran- sistors pour raccorder s6lectivement des pai- res
d'enroulements susdits entre la source de tension et ia masse, le sens
d'6coulement du   40 courant dans les enroulements suadits pour positionner
le moteur etant command6 par cela. 10. Entratnement de disque suivant la
revendica-  45 tion 9, caract6risd on ce que la surface de disque comport.
une pluralite de secteurs de servocommande on forms de coin qui sont
espac6s r6gulibrement autour de la circonfe- rence du disque.
50 11. Entrainement de disque suivant la revendica- tion 9, caract~rise en
co quo ladite moiti6 du signal de plein courant est appliqu6e a une
extrdmit6 d'un des enroulements afin de posi-  55 tionner le moteur entre
des positions de calage et par cela le transducteur sur une piste de
donn~es. 12    


