
1                   0 129 973                       2 Description
tioning system  as it is originally established. However, because of the
wide range of environ- The present invention relates generally to
ments in which a disc drive may be utilized, it magnetic disc memory
apparatus and particu-         has been found that a critical source of
mis- larly to temperature compensation in the head    5    tracking error
in the positioning of the head positioning apparatus of a disc drive system
by     relative to the desired track is due to thermal a calculated
selection of materials for corn-       change in the various components
with ambient ponents, and particularly by the incorporation of
temperature. As has been already noted, the a thermal compensation device
in the head           thermal off-track problems is particularly severe
support and positioning structure.             10  in an open loop or
quasi-closed loop drive as is A detailed disclosure of a disc drive machine
common to the low cost rigid and floppy disc and especially the carriage
for carrying the        industry; there is no track-following servo to
heads in alignment with the recording tracks on     insure that the head is
centred on the desired the discs is disclosed in detail in U.S. Patent No.
track, or to indicate that mistracking has occur- 4,323,939, filed April
11, 1980 and incorporated    15   red. Therefore the mistracking problem
which herein by reference.                                may  be created
by variations in ambient Disc drive machines record and reproduce
temperature does not become evident until data information stored on
concentric circular tracks    has been incorrectly read or written, and
even at recorded on magnetic discs. The tracks are         that time no
inherent self-correction means written on and read by a magnetic head which
20   exist. cooperates with the surface of the disc. Various      Thermal
off-track is also a significant problem methods have been used to position
the head         in quasi-closed loop disc drives whereby adjust- including
lead screws and band drives, driven       ments are applied to the track
position by infre- by stepping motors. The combination of a step-
quent sampled feedback from calibration tracks ping motor with a flexble
disc media is, for   25   written outside the normal data band on the
example, disclosed in U.S. Patent No. 4,071,866     disc. These drives have
limited off-track correc- which discloses a lead screw arrangement for
tion range and thermal off-track can produce coupling step rotation of the
stepping motor to     motions greater than the correction ability of the
apparatus which supports the magnetic heads.        positioner. That is,
the effect of thermal shift is Band drives, with which this invention may
be    30   to greatly reduce the dynamic range over which especially
useful, are shown and described in       corrections can be made. U.S.
Patent Nos. 3,881,139, 4,161,004  and            The potential for effect
of ambient tempera- 4,170,146 among others. Such drives convert
ture upon components in a disc system may be rotary motion of a stepper
motor shaft to linear    thought to be inherently minimal. In fact, motion
of the carriage which moves the heads   35   changes in ambient temperature
may alter the mounted on the carriage radially across the disc    diameter
or length of the components of the to record and read adjacent, concentric
circular     head carriage system to a degree that severe tracks. The drive
band is wrapped around the         mistracking problems can occur,
especially con- motor shaft or a pulley attached to the shaft and
sidering the accumulated effects over the total has its ends attached to
the carriage whereby    40   travel of the reading head from the innermost
to rotation of the shaft wraps one end of the band     the outermost track.
For example, a low-inertia on the pulley and unwraps the other, causing
aluminum  pulley, 6.3 mm  (a quarter inch) in the carriage to move
linearly. A new track is       diameter, will show a difference of over 18
[err] recorded at each step of the stepper motor. The     (700 microinches)
in total travel track position spacing of the tracks is dependent upon the
45   between the innermost and outermost track for amount of rotation that
the motor shaft under-      a [err] temperature difference. Although goes
with each step and the diameter of the         this may appear to be a
small difference, it pulley upon which the band is wound.
represents about 24% off-track for a 136 tracks- Programming techniques and
efficient use of        per-centimeter (345 tracks-per-inch) drive. This
memory space, demand that the tracks be    50   difference must be allowed
for, as it affects the spaced as closely adjacent to one another as
packing density, i.e. the number of tracks which possible.
can be recorded and read without error. However, the problem  this creates
is that          It is therefore an object of the present inven- heads must
be very accurately positioned rela-      tion to provide an improved head
positioning tive to the track so that the heads do not either   55
assembly which is temperature insensitive. read or store information on a
incorrect track. A     The invention provides a disc drive system for
particular difficulty occurs in low cost rigid and  reading data from a
disc, the system comprising floppy disc drives because in order to achieve
a    a head for reading data tracks which are radially significant
reduction in cost and complexity as     spaced from each other on said
disc; means for demanded by the current competitive nature of   60
radially moving said head relative to said disc the business, the magnetic
head actuator which      comprising a flexure mounting said head; and a
positions the head relative to the track does not   motor having a pulley,
the output of said motor incorporate any closed loop control. Therefore,
being coupled to said flexure through a drive it is highly desirable that
there be minimal out-   band which winds and unwinds on said pulley; 



side environmental effects upon the head posi-   65   wherein a thermal
compensation plate is fixedly 2    3                           0  129 973
4 connected between said pulley and said -flexure,    ture, so that the
total affect is as close to a nullity said plate having a coefficient of
thermal expan-    as possible. Sion selected to compensate for differences
in         The following is a description of some specific thermal
expansion of said radial head moving         embodiments of the invention,
a reference being means relative to thermal expansion of said disc.    5
made to the accompanying drawings in which: It is a further feature of the
invention that        Figure 1 is a schematic view of the components
materials may be selected for each of the com-      in a disc drive
assembly that are affected by ponents of the head assembly, to provide a
head      ambient temperature. and carriage assembly which is temperature
Figure 2 illustrates the relative positioning of insensitive, while
utilising materials which are   10   the thermally affected elements of the
carriage- commercially available and cost effective in the     head
positioning system when the head is moved construction of the disc drive.
to a position of coincidence with the inside track More specifically the
invention provides a posi-   of the disc drive. tioning apparatus including
a head carriage,           Figures 3A and 3B illustrate two potential modi-
guide means for guiding said carriage, and linear   15   fications of the
carriage assembly shown in Fig- drive means coupled to said carriage and a
ures 1 and 2 incorporating a thermal compensat- stepper motor carried by
the housing including a     ing plate to minimize mistracking affects.
pulley driven by the stepper motor having an end       Figure 4 is a graph
demonstrating the individual portion secured to the carriage, said carriage
and cumulative thermal mistracking compensa- system comprising a carriage
base and a metal   20   tion achieved by this invention. flexure element
connected between-said carriage        Referring first to Figure 1, the
figure is a base and the head to be positioned relative to the   schematic
cross-sectional view of the key corn- disc, the material for construction
of each of said  ponents of a typical disc drive system. The com- carriage
base, housing and pulley being normally     ponents shown schematically are
those which in of aluminum or being selected from one of two    25   a
typical disc drive are used to move or position groups of components, the
first group being a        the head 2 relative to the disc 4 for reading
and component which expands with changes in the          writing on a disc
in a disc drive. To the extent that ambient temperature more than aluminum,
the          these components are affected by ambient second  group
contracting  with changes in          temperature, the result will be
misalignment of ambient temperature  relative to  aluminum,   30   the head
2 relative to a desired track on the disc 4. whereby the changes in size
with ambient               The head 2 is moved into alignment with the
temperature of each said drive components, in        chosen track on disc 4
by movement of carriage 6 sum, nullify each other.
which carries the head 2 via an "E" block 8 and It has further become
apparent to the inventors    flexure 10 which extends from the upper
surface of this invention that two possible types of mis-   35   of block
8. Our U.S. patent (incorporated by tracking with temperature may occur.
The first       reference above) No. 4,323,939 describes the type
represents an increased thermal mistracking     complete disc drive
apparatus in greater detail. with increases in temperature, but the amount
of     Referring further to Figures 1 and 2 (which show mistracking is
equal in amount and direction of      the same structural elements in
cross-section), shift from all tracks on the disc. According to the    40
the head actuator comprises a stepper motor (not subject invention, the
correction for this type of   shown) having a drive shaft 12 which
functions as mistracking may be achieved by the incorporation     a pulley
to carry a drive band 14. The band 14 of a compensating plate in the
carriage, the         includes an inner portion 16 secured to the pulley
plates' length and coefficient of expansion being    12 by a screw 19 and
an outer portion 18 secured selected to nullify the off-track shift with
tempera-   45   to the ends of carriage 6. Rotation of the pulley 12 ture.
clockwise  or counterclockwise  winds  and The second type mistracking with
temperature       unwinds the outer portion 18 of the band on the is the
type that wherein the amount of mistrack-     pulley 12 to move the
carriage 6. Movement of the ing varies from the outside of the inside
track, i.e.,  carriage 6 carries with it the block 8 and via the there is a
change in stroke length of the carriage   so   flexure 10 positions the
head 2 over the desired with temperature, or a change in the effective
track. radius of the disc from the center to the inside or    The problem
to be solved with this invention outside track. This would especially be
due to       becomes apparent from a study of Figures 1 and. differences in
expansion or contraction of the       2. The written track on the discs (at
radius [err]) band which drives the carriage with temperature,   55
expands  radially  outward  with  increasing relative to the disc itself.
It is an object of this  temperature in the housing cavity in which the
invention to compensate for the linear com-          disc 4 rotates, the
radially inward with decreasing ponent of this changing  mistracking  with
temperature. The casing (not shown) which temperature by selecting a pulley
material from a    carries the stepper motor (not shown) and hence 



material having a coefficient of expansion directly   60   the pulley 12
mounted on the motor at radius [err] related to the coefficient of
expansion of the       also expand radially outward, as does the material
of the disc. The result of a proper         unsupported length 18 of the
band L2. On the selection is that the change in size with ambient    other
hand, the length L3 of carriage 6, and the temperature of the disc is
correlated with the       significant unfixed length L4 of the head
mounting change in size of the band with the same tempera-   65   flexure
10 expand inward with respect to the disc 3    5                  0 129 973
6 4 centerline CL. The last remaining component to   track by the length of
the stroke [err]; and that, be taken into consideration is the length [err]
of the  therefore, to move head 2 that distance [err], the central portion
16 of the band 14, whose direction  free length 18 of the band 14 is
reduced by the of expansion and amount of expansion depend        length L,
of the stroke, as the band winds on the on the relative material properties
of the pulley 12    5    pulley 12. and band 14. If the pulley 12
coefficient expansion  As discussed above, if the expansion of the is
greater than that of the band 14, then the net  band 14 due to its
constituent material is equal to motion  is radially  inward  with
increasing      the expansion of flexure 10, then these two equal
temperature over the length [err], and vice versa.    and opposite motions
will always cancel even if The net effect due to temperature can be   io
the band be wrapped on the pulley 12. Then, to summarized as:
reduce thermal mistracking AX, the decrease in Thermal mistrack=(Movement
of a track on the     outward expansion of the disc which has occur-
disc)-(Motion of the head).                        red at the inner track
due to the smaller radius LO If AX represents change in X due to tempera-
from the center line of the disc to the inner track ture change At; or,
is   can be balanced by suitably choosing the material (Thermal
off-track)=Motion of [(disc 4)-(hous-   of the pulley 12 to provide an
inward movement ing 12+band 14-carriage 6-flexure 10)], then       of the
actuator by expansion of the pulley 12 in the same amount. [err]
In the ideal case of a constant ambient tempera- 20   ture, the pully 12 is
chosen to have the same That is,
coefficient of expansion as the material of disc 4. Then, the limited
expansion at the small radius of [err]
the inner track on disc 4 should equal the slight modification in inward
motion of the read head 2 With this derivation in mind, the net effect of
25   across the disc 4 due to pulley 12 expansion and thermal mistracking
can be established. For        mistracking of the head 2 relative to the
inner example, Figure 1 shows (as indicated by AX) the   tracks on disc 4
will not occur. mistracking which occurs at the outside track due    Two
types of mistracking are possible, the to thermally responsive expansion of
the signifi-  effects being illustrated in Figure 4: A) increasing cant
components. For the ideal case, it can be   30   thermal offtrack with
temperature, the direction seen from the above equation that if all com-
and amount of shift caused by the thermal mis- ponents were made from the
same material, the      tracking caused by thermal expansion being the net
mistracking AX would be 0 since the sum of     same for all tracks on the
disc 4. This is indicated the change caused by the outward expanding
by the offset from zero of the origin 0 of the components relative to the
disc centerline is equal   35   sloped line in Figure 4; and B) in creased
thermal to the sum of the changes in the inwardly expand-  mistracking AX
with temperature, in an amount ing components. A similar result is obtained
at    that varies between the outside track (Figure 1) the inside track
where if all the components were  and the inside track (Figure 2),
indicated by the made of the same material, again the net mis-      slope
of the line from X to Y. tracking would be expected to be 0.           40
In general, both types of mistracking AX will be In practice, however, the
parts such as the      present in varying degrees in a given disc drive,
pulley, band, carriage, flexure and disc are not all  depending on the
relative thermal properties of built from the same materials, because of
limita-  the various components, the ambient air and air tions imposed by
component availability, cost,     temperature  distribution  in the  disc
drive manufacturing processes, material stresses and   45   enclosure, and
the inter-related variations in other non-ideal considerations. For
example, the   temperatures. Type A mistracking is due to a head arm
flexure 10 which is of length [err] and      mismatch of outwardly and
inwardly expanding contributes significantly to any mistracking due to
components in the materials utilized. According ambient temperature changes
is typically made      to the invention, the problem may be solved by from
a high strength stainless steel; many of the   50   incorporating a thermal
compensating plate 20 in other parts, such as the casting and disc, are
the actuator system 2. made of different alloys of aluminum. Thus, to
An exemplary embodiment of the thermal com- minimize thermal mistracking,
the inward expan-    pensating plate 20 is shown in Figures 3A and 3B. sion
of the flexure 10 can be kept equal to the    In Figure 3A, the thermal
compensating plate is 



outward expansion of the band 14 by choosing    55   installed by fixing it
between the end of the them of the same material and having them be of
unsupported portion of the band 18 by a screw or the same length.
other fixture 22, and then to the carriage 6 by a For reading the inside
track using head 2, a     second screw  or fixture 24. An alternative
similar result of minimizing mistracking can be    embodiment shown in
Figure 3 would place the obtained providing that the additional condition
is   60   thermal compensating plate 20 substantially met that the
coefficient of expansion of the pulley  beneath the "E" block to which the
flexure 10 is 12 is equal to that of the disc 4. This is illustrated
connected, the thermal compensating plate being in Figure 2, wherein it is
apparent that the radius  again affixed to the carriage 6 by a screw or
other LO of the inside track discussed with reference to  fixture 24, and
the "E" block 13 being affixed now Figure 1 differs from the radius to the
outside   65   to the upper surface of the thermal compensating 4    7
0  129.973                       8 plate in the same manner as it was
previously         Claims affixed to carriage 6. Such a compensating plate
20 is required whenever the components of the            1. A disc drive
system for reading data from a total disc drive system are such that their
effective  disc (4), the system comprising a head (2) for coefficients of
expansion are not fully offsetting,    s    reading data tracks which are
radially spaced and so mistracking occurs at most tracks on the       from
each other on said disc; means for radially discs in about the same amount.
The plate 20           moving said head relative to said disc comprising
would then be selected so that its length and          a flexure (10)
mounting said head; and a motor coefficient of expansion nullify the
observed off-     having a pulley (12), the output of said motor track
shift with temperature caused. by the mis-   10   being coupled to said
flexure (10) through a drive match. Such a plate 20 would cancel the type
"A"       band (14) which winds and unwinds on said thermal shift which is
the same for all the tracks,    pulley; characterised in that a thermal
compensa- i.e., the average mistracking AX which is the same     tion plate
(20) is fixedly connected between said for inside and outside tracks.
Referring to Figure     pulley (12) and said flexure (10), said plate
having 4, the result would be to effectively shift the line    is    a
coefficient of thermal expansion selected to XY down so that point 0
coincides with the            compensate for differences in thermal
expansion horizontal axis, i.e., removing the constant off-      of said
radial head moving means relative to track.
thermal expansion of said disc. The plate material would typically be
selected         2. A disc drive system as claimed in Claim 1, from either
materials which cause inward shift   20   characterised in that said means
for radially mov- which would preferably be steel or Invar, or from     ing
said head comprise a carriage (6) for mount- group of materials comprising
preferably Mag-         ing said flexure (10) and said head; in that said
nesium or Zinc to cause outward shift, i.e., the       motor means drives
radially said carriage relative plate is of a material having a greater or
lesser      to said disc; and in that said thermal compensa- coefficient of
expansion than aluminum. The    25   tion plate (20) is fixedly inserted
between said material and length of the plate are selected          drive
band (14) and said flexure (10). empirically; test results have have
indicated that a  .. 3. A disc drive system as claimed in Claim 2, plate of
lower coefficient of expansion than           characterised in that said
thermal compensating aluminum usually is needed.
plate (20) is connected between said carriage (6) The mistracking AX of
Type B discussed above    30   and said drive band (14). varies with the
length of the stroke [err]. That is, the    4. A disc drive system as
claimed in Claim 3, inner track of a disc is affected more or less by
characterised in that said thermal expansion of thermal expansion of the
disc than the outer track.    said head moving relative to the thermal
expan- This variable expansion is offset by appropriate       sion of said
disc comprises a first linear portion selection of pulley material. If the
inside track off-   35    which is substantially the same for all tracks on
track is lower than that of the outside track, as     the disc and a
second, nonlinear portion which shown in Figure 4, then the pulley material
12 is      varies between the inner and outer tracks of said selected to
have a higher expansion coefficient        disc; and said pulley has a
coefficient of thermal than the disc whereby the stroke is lengthened as
expansion selected to offset the second nonlinear the expanding pulley
causes the actuator to move    40    portion of thermal expansion in said
disc drive. inward. Typical pulley materials to lengthen the         5. A
disc drive system  as claimed in any of stroke achieved by the carriage
actuator are Mag-      Claims 1 to 4, characterised in that said thermal
nesium, Zinc and fiber composite materials. Con-       expansion of said
head moving means relative to versely, where the inside off-track is larger
than     the thermal expansion of said disc comprises a the outside, the
stroke may be shortened by using    45   first portion which is the same
for all tracks on the pulley material such as steel and Invar. In both
disc and a second, nonlinear portion which varies cases, the net result is
to reduce the slope of the    between the inner and outer tracks of said
disc, curve in Figure 4, so that ideally it is horizontal,   said thermal
compensating plate (20) is con- i.e., any mistrack is constant for all
tracks across   nected between said carriage (6) and said head, 



the disc. The result is that by then removing both   so   said plate having
a coefficient of thermal expan- the Type A & B mistrack; the ideal case of
zero        sion along an axis parallel to said radial direction mistrack
can be achieved.                              of movement to compensate for
said first portion These principles which have been discovered          of
said thermal expansion of said head moving and outlined above relative to
the offsetting vari-    means relative to the thermal expansion of said
ations in thermal expansion of the various essen-    55    disc. tial
components of the head actuator and disc            6. A disc drive system
as claimed in any of provide a guide for selecting materials to attempt
Claims 1 to 5, characterised in that said compen- to zero the thermal
mistracking [err] in a disc drive.    sating element (20) is of a material
selected from It is apparent that thermal mistracking [err] can be     a
group of materials having a higher thermal eliminated by using a judicial
choice of thermal   60   coefficient of expansion than aluminum  said
responsive materials to be used for the pulley,        group comprising
steel and Invar. and by the utilization of the thermal plate of an       7.
A disc drive system as claimed in any of appropriate length and material.
Claims 1 to 6, characterised in that said compen- sating element (20) is of
a material selected from 65    a group of materials having a lower thermal
7                   0 129 973                       8 plate in the same
manner as it was previously       Claims affixed to carriage 6. Such a
compensating plate 20 is required whenever the components of the         1.
A disc drive system for reading data from a total disc drive system are
such that their effective  disc (4), the system comprising a head (2) for
coefficients of expansion are not fully offsetting,    5    reading data
tracks which are radially spaced and so mistracking occurs at most tracks
on the     from each other on said disc; means for radially discs in about
the same amount. The plate 20        moving said head relative to said disc
comprising would then be selected so that its length and       a flexure
(10) mounting said head; and a motor coefficient of expansion nullify the
observed off-  having a pulley (12), the output of said motor track shift
with temperature caused by the mis-   10   being coupled to said flexure
(10) through a drive match. Such a plate 20 would cancel the type "A"
band (14) which winds and unwinds on said thermal shift which is the same
for all the tracks,  pulley; characterised in that a thermal compensa-
i.e., the average mistracking AX which is the same  tion plate (20) is
fixedly connected between said for inside and outside tracks. Referring to
Figure  pulley (12) and said flexure (10), said plate having 4, the result
would be to effectively shift the line   15   a coefficient of thermal
expansion selected to XY down so that point 0 coincides with the
compensate for differences in thermal expansion horizontal axis, i.e.,
removing the constant off-   of said radial head moving means relative to
track.                                              thermal expansion of
said disc. The plate material would typically be selected      2. A disc
drive system as claimed in Claim 1, from either materials which cause
inward shift   20   characterised in that said means for radially mov-
which would preferably be steel or Invar, or from   ing said head comprise
a carriage (6) for. mount- group of materials comprising preferably Mag-
ing said flexure (10) and said head; in that said nesium or Zinc to cause
outward shift, i.e., the    motor means drives radially said carriage
relative plate is of a material having a greater or lesser   to said disc;
and in that said thermal compensa- coefficient of expansion than aluminum.
The   25   tion plate (20) is fixedly inserted between said material and
length of the plate are selected       drive band (14) and said flexure
(10). empirically; test results have have indicated that a  3. A disc drive
system as claimed in Claim 2, plate of lower coefficient of expansion than
characterised in that said thermal compensating aluminum usually is needed.
plate (20) is connected between said carriage (6) The mistracking AX of
Type B discussed above   30   and said drive band (14). varies with the
length of the stroke [err]. That is, the  4. A disc drive system as claimed
in Claim 3, inner track of a disc is affected more or less by
characterised in that said thermal expansion of thermal expansion of the
disc than the outer track.  said head moving relative to the thermal expan-
This variable expansion is offset by appropriate    sion of said disc
comprises a first linear portion selection of pulley material. If the
inside track off-   35   which is substantially the same for all tracks on
track is lower than that of the outside track, as   the disc and a second,
nonlinear portion which shown in Figure 4, then the pulley material 12 is
varies between the inner and outer tracks of said selected to have a higher
expansion coefficient     disc; and said pulley has a coefficient of
thermal than the disc whereby the stroke is lengthened as   expansion
selected to offset the second nonlinear the expanding pulley causes the
actuator to move   40   portion of thermal expansion in said disc drive.
inward. Typical pulley materials to lengthen the      5. A disc drive
system as claimed in any of stroke achieved by the carriage actuator are
Mag-   Claims 1 to 4, characterised in that said thermal nesium, Zinc and
fiber composite materials. Con-    expansion of said head moving means
relative to versely, where the inside off-track is larger than  the thermal
expansion of said disc comprises a the outside, the stroke may be shortened
by using    45   first portion which is the same for all tracks on the 



pulley material such as steel and Invar. In both    disc and a second,
nonlinear portion which varies cases, the net result is to reduce the slope
of the  between the inner and outer tracks of said disc, curve in Figure 4,
so that ideally it is horizontal,  said thermal compensating plate (20) is
con- i.e., any mistrack is constant for all tracks across  nected between
said carriage (6) and said head, the disc. The result is that by then
removing both   so   said plate having a coefficient of thermal expan- the
Type A & B mistrack; the ideal case of zero     sion along an axis parallel
to said radial direction mistrack can be achieved.
of movement to compensate for said first portion These principles which
have been discovered        of said thermal expansion of said head moving
and outlined above relative to the offsetting var-  means relative to the
thermal expansion of said ations in thermal expansion of the various essen-
55   disc. tial components of the head actuator and disc         6. A disc
drive system as claimed in any of provide a guide for selecting materials
to attempt  Claims 1 to 5, characterised in that said compen- to zero the
thermal mistracking AX in a disc drive.  sating element (20) is of a
material selected from It is apparent that thermal mistracking AX can be
a group of materials having a higher thermal eliminated by using a judicial
choice of thermal   60   coefficient of expansion than aluminum  said
responsive materials to be used for the pulley,     group comprising steel
and Invar. and by the utilization of the thermal plate of an     7. A disc
drive system as claimed in any of appropriate length and material.
Claims 1 to 6, characterised in that said compen- sating element (20) is of
a material selected from 65   a group of materials having a lower thermal 5
9                   0  129 973                     10 coefficient of
expansion then aluminum, said        der erste Teil der Warmeausdehnung der
Einrich- group comprising magnesium and zinc.               tung zur
Bewegung des Kopfes gegenOber der Wirmeausdehnung der Magnetplatte kompen-
PatentansprOche                                     siert wird. 5      6.
Magnetbandantrieb nach einem der Anspru- 1. Magnetplattenantrieb zum Lesen
von Daten       che 1 bis 5, dadurch gekennzeichnet, dal das von einer
Magnetscheibe oder -platte (4), mit       Kompensationselement (20) aus
einem Material einem Kopf (2) zum Lesen von Datenspuren, die       besteht,
das von einer Gruppe von Materialien auf der Magnetplatte radial in einem
Abstand        mit einer Wirmeausdehnungszahl gewahlt ist, voneinander
angeordnet sind, Einrichtungen zum    70   die groger ist als die von
Aluminium, wobei die radialen Bewegen des Kopfes relativ zur Magnet-
Gruppe Stahl und Invar umfalt. platte mit einem  biegsamen Element (10) zur
7. Magnetbandantrieb nach einem der Anspru- Befestigung des Kopfes, und mit
einem Motor mit     che 1 bis 6, dadurch gekennzeichnet, daB das einer
Treibscheibe (12), wobei der Ausgang des      Kompensationselement (20) aus
einem Material Motors Ober ein Treibband (14) mit dem flexiblen    i5   aus
einer Gruppe von Materialien gewahlt ist, Element (10) gekoppelt ist, wobei
das Treibband     deren Warmeausdehnungszahl kleiner ist als die (14) auf
die Treibscheibe auf- und von dieser       von Aluminium, wobei die Gruppe
Magnesium abgewickelt wird, dadurch gekennzeichnet, daB       und Zink
umfaBt. zwischen Treibscheibe (12) und biegsamem Ele- menrt (10) eine
Platte (20) zurthermischen Kom-   2o   Revendications pansation starr
verbunden ist, deren Warmeaus- dehnungszahl so gewahlt ist, daB die Unter-
1. Unite de disques destinee a lire des donnees schiede der Warmeausdehnung
der Einrichtung         sur un dique (4), l'unite comprenant une tete (2)
zur radialen Bewegung des Kopfes gegenuber der      destinee a lire des
pistes de donnees qui sont WArmeausdehnung der Magnetplatte kompen-   25
espacees radialement les unes des autres sur ledit siert werden.
disque; des moyens destines a deplacer radiale- 2. Magnetplattenantrieb
nach Anspruch 1,          ment ladite tete par rapport audit disque,
compre- dadurch gekennzeichnet, daB die Einrichtungen       nant un element
de flexion (10) monte sur ladite zur radialen Bewegung des Kopfes einen
Schlit-     tete; et un moteur comportant une poulie (12), la ten (6) zur
Befestigung des biegsamen Elements   30   sortie dudit moteur etant
acouplee audit element (10) und des Kopfes aufweisen, dag die Motorein-
de flexion (10) par l'intermediaire d'une bande richtung den Schlitten
radial gegenuber der         (14) de transmission qui s'enroule et se
deroule Magnetplatte bewegt, und daB die Kompensa-          sur ladite
poulie; caracterisee en ce qu'une pla- tionsplatte (20) fast zwischen
Treibband (14) und   que (20) de compensation thermique est relide
biegsames Element (10) eingesetzt ist.        35   fixement entre ladite
poulie (12) et ledit element 3. Magnetplattenantrieb  nach Anspruch 2,
de flexion (10), ladite plaque ayant un coefficient dadurch gekennzeichnet,
daB die Kompensa-           de dilatation thermique choisi de fagon A
compen- tionsplatte (20) zwischen Schlitten (6) und Treib-  ser des
differences de dilatation thermique des- band (14) verbunden ist.
dits moyens de deplacement radial de la tete par 4. Magnetplattenantrieb
nach Anspruch 3,   40   rapport a la dilatation thermique dudit disque. 



dadurch gekennzeichnet, daB die Wirmeausdeh-          2. Unite de disques
selon la revendication 1, nung der Einrichtung zur Bewegung des Kopfes
caracterisee en ce qua lesdits moyens destines a J---   gegenuber der
Warmeausdehnung der Magnet-          deplacer radialement ladite tWte
comprennent un platte einen ersten linearen Tail, der fOr alle     chariot
(6) sur lequel sont montes ledit element de Spuren auf der Magnetplatte
gleich ist, und einen   45   flexion (10) et ladite tete; en ce que lesdits
zweiten nichtlinearen Tail aufweist, der zwischen   moyens a moteur
entrainent radialement ledit den inneren und auBeren Spuren der Magnet-
chariot par rapport audit disque; et en ce que platte variiert, und daB die
Treibscheibe eine      ladite plaque (20) de compensation thermique est
Warmeausdehnungszahl aufweist, die so gewihlt      inseree fixement entre
ladite bande (14) de trans- ist, daB3 sie sich von zweiten nichtlinearen
Teil der   50   mission et ledit element de flexion (10). Warmeausdehnung
im   Magnetplattenantrieb            3. Unite de disques selon la
revendication 2, unterscheidet.
caracterisee en ce que ladite plaque (20) de 5. Magnetplattenantrieb  nach
einem  der         compensation thermique est montee entre ledit AnsprOche
1 bis 4, dadurch gekennzeichnet, daB      chariot (6) et ladite bande (14)
de transmission. die Warmeausdehnung der Einrichtung zur Bewe-   56    4.
Unite de disques selon la revendication 3, gung des Kopfes gegenrlber der
WArmeausdeh-         caracterisee en ce qua ladite dilatation thermique
nung der Magentplatte eanen ersten Tail, der fOr    desdits moyens de
deplacement de la tete par alle Spuren auf der Magnetplatte gleich ist und
rapport A la dilatation thermique dudit disque einen zweiten nichtlinearen
Teil aufweist, der      comprend une premiere partie lineaire qui est
zwischen den inneren und auBeren Spuren der   60   sensiblement la meme
pour toutes les pistes Magnetplatte variiert, wobei die Kompensations-
situees sur le disque et une seconde partie, non platte (20) zwischen dem
Schlitten (6) und dem     lineaire, qui varie entre les pistes interieure
et Kopf verbunden ist, wobei die Platte langs einer    exterieure dudit
disque; et laditu poulie presente Achse parallea zur Radialrichtung der
Bewegung      un coefficient de dilatation thermique choisi de eine
Warmeausdehnungszahl aufweist, bei der   65   facon A contrebalancer la
seconde partie non 6 I       L11   III~i  III1    11            0 129 973
12 Lineaire de la dilatation thermique dans ladite  ,   que desdits moyens
dbplacant la tWte par rapport unite de disques.
a la dilatation thermique dudit disque. -5. Unite de disques selon l'une
quelconque des        6. Unite de disques selon iune quelconque des
revendications 1 a 4, caracteris6e en ce que ladite   revendications 1 A 5,
caracterisee en ce que ledit dilatation thermique desdits moyens de
deplace-    5    el6ment (20) de compensation est en une matiere ment de la
tete par rapport A la dilatation thermi-   choisie dans, un groupe de
matieres ayant un que dudit disque, comprend une premiere partie
coefficient de dilatation thermique superieur a qui est la meme pour toutes
les pistes situees sur    celui de l'aluminium, ledit groupe comprenant de
le disque et une seconde partie, non lineaire, qui    l'acier et de
l'lnvar. varie entre les pistes interieure et exterieure dudit   to  7.
Unite de disques selon l'une quelconque des disque, ladite plaque (20) de
compensation ther-      revendications 1 a 6, caracterisee en ce que ledit
mique est montee entre ledit chariot (6) et ladite    el6ment (20) de
comperisation est en une matiere tete, ladite plaque ayant un coefficient
de dilata-   choisie dans un groupe de matieres ayant un tion thermique
suivant un axe parallele A ladite      coefficient de dilatation thermique
inferieur A direction radiale du mouvement pour compenser    15   celui de
l'aluminium, ledit groupe comprenant du ladite premiere partie de ladite
dilatation thermi-   magnesium et du zinc. 20 25 30 35 40 45 50 55 60 65 7


