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side of the casing, requiring another seal between the stepper motor and
the casing. Acknowledging the ex- The present invention relates to disk
drives.  istence of points where contaminants can enter the Developments in
personal computers, portable   disk drive, manufacturers of conventional
disk drives computers and lap top computers have prompted re-   5   provide
a breather filter and design the disk drives so ductions in the size and
increases In memory capaci-  that the rotation of the disks causes the disk
drives to ty of disk drives. Existing disk drives, however, suffer  exhaust
air through leaks In the seals and to intake air from several
disadvantages, and attempts to provide  only through the filter provided in
the breather filter. further reductions in size, and weight and increases
However, a fairly coarse filter must be provided in the in durability and
memory capacity have been ham-  10  breather filter for a flow of air to
exist, and thus con- pered by these disadvantages.
taminants can enter the disk drive through the filter Existing disk drives
require a large number of  paper. mechanical parts. Each additional part in
a disk drive  A cast casing is difficult to manufacture with pre-
represents an increase in the possibility and probabil-  cision,
particularly the location of mounting points for ityof the mechanical
failure of the drive. Furthermore,  15  elements of the drive supported by
the casing. Mount- each part in a disk drive represents an increase In the
ing holes must be drilled after the casing is cast, and weight of the drive
and the space occupied by the  the mounting holes must be aligned with the
casing drive, and the decrease in the ability of the drive to  and with
each other. More importantly, however, a survive physical shocks and
vibrations.            three-dimensional, cast casing flexes due to thermal
Resistance to physical shocks and vibrations is  20  stresses. Flexing of
the casing causes tracking prob- critical to protecting the disk or disks,
the head or  lems by moving the heads, which are mounted at one heads, and
the various bearings in a disk drive from  point on the casing, relative to
the disk, which is damage; in particular, damage to the disks which can
mounted at another point on the casing. In multi-disk cause a loss of data,
and damage to the heads or the  disk drives the heads associated with
different disks bearings which can end the life of a drive, resulting in
25  can move relative to the disks to the point where dif- a total loss of
data. Prior disk drives, however, have  ferent heads are in different
cylinders -- a cylinder be- limited resistance to physical shocks.
ing defined as a vertical segment representing the Another problem with
prior disk drives is the dif-  same track on the respective disks. This
problem is ficulty in sealing the drive to protect the disks from
compounded by increased track densities. contaminants. This difficulty
arises from the large   30  An additional problem associated with known
area which must be sealed to protect the environment  disk drives is their
susceptibility to damage caused by where the disk resides and from the
large number of  physical shocks. This susceptibility to damage is at-
points at which access is provided to the environment  tributable, at least
in part, to the fact that the spindle in which the disk resides. These
access points are  on which the disks rotate is mounted directly to the
utilized to bring to the interior of the disk drive electri-  35  cast
casing. cal circuits which provide current to the motor which  In
conventional disk drives having a cast casing rotates the disk, transmit
data signals to and from  and utilizing a voice coil to position the head
with re- heads which read and record information on the     spect to the
disk, the voice coil is a unit with a large disks, and in some instances,
provide current to a  number of elements Including a permanent magnet to
voice coil for positioning the head (or heads) with re-  40  provide a
magnetic field, separate pieces of magnet- spect to the disk or disks.
Ically permeable material which provide a return for Many of these
disadvantages of prior disk drives  the magnetic field, and a coil for
carrying an electric are attributable to the casing -- a three-dimensional
current; the aluminum casing is not magnetically per- casting or so-called
"toilet bowl" -- in which the disks  meable and cannot be utilized as a
return forthe mag- reside. Such a casing is a large, three dimensional  45
netic field. The separate pieces of magnetically per- piece of cast metal,
usually aluminum, having a round  meable material add weight and complexity
to the portion where the disks reside - hence the name "tol-  disk drive
and require additional space. Further, the let bowl. Atop plate covers the
entire open top of the  permanent magnet Is mounted vertically, i.e., in a
casing, forming a seal therewith. The seal between  plane perpendicular to
the plane of the disks, and to the casing and the cover has a large area
due to the   50   maintain a constant spacing between the magnet and large
opening at the top of the casing. Furthermore,  the coil, which is mounted
on a pivoting arm, the mag- the spindle on which the disks rotate extends
through  net must be curved, increasing manufacturing cost both the casing
and the cover.                     and difficulty. Both the seal and the
protrusion of the spindle    Various types of locking (or latch) devices
have through the casing and the cover provide possible  55  been used to
lockthe arm of a voice coil in a particular points of entry for
contaminants. Further, in disk  position when the disk drive is not
operating. The drives using stepper motors to position the heads with
trend in latch devices is to utilize a high power unit respect to the disk,
the stepper motor Is located out-  which is separately assembled to provide
reliability. 2   
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power latch devices generate a large    Another advantage of the present
invention Is amount of heat which is not desirable in a disk drive  that
the small number of mechanical parts reduces orany otherarea in a computer.
Further, the operation  the possibility of breakdowns due to mechanical
fail- of conventional latch devices can be position depend-  ures. ent.
Thus, the orientation of the disk drive could affect   5  A further
advantage of the present invention is the reliability of the latch device.
that the disk drive assembly has a reduced size with The nearest prior art
is provided by EP-A-     respect to conventional disk drives utilising
disks of 0222939. In this arrangement the disks and disk mo-  approximately
the same diameter. tor are mounted between parallel top and bottom       An
embodiment of the invention will now be de- plates. One end of this
assembly is closed by a head   10  scribed by way of example and with
reference to the positioning assembly, and the other is closed by a
accompanying drawings, in which:- casing. This arrangement, however,
requires the use   Figs. 1-10 Illustrate a first disk drive; of two seals.
Fig. 1 is an isometric view of a disk drive; The present invention provides
a hard disk drive   Fig. 2 is an exploded view showing the hard disk
assembly, comprising: a base plate, a top plate  15   assembly, the shock
frame, and the circuit board mounted on and parallel to said base plate; a
casing  comprising the disk drive of Fig. 1; surroundingsaid base plate, a
spin motor mounted on   Fig. 3A is a partial sectional view showing the
said base plate and said top plate; a disk mounted on  mounting of the hard
disk assembly to the shock said spin motor; transducermeansfor interacting
with  frame and showing the mounting of the base said disk; actuator means
for positioning said trans-  20  plate on the end plate; ducer means with
respect to said disk; and an end     Fig. 3B is a sectional view of the
interface of the plate whereon said base plate is mounted so that said  end
plate and the casing of the hard disk assem- end plate and said base plate
are orthogonally relat-  bly; ed, said casing being attached to said end
plate; char-  Fig. 4 is partial cutaway view of the casing; acterised in
that said actuator means Is mounted on   25  Fig. 5A is an isometric view
of the end plate and said base plate, whereby a controlled environment is
the base plate; established by said end plate and said casing encom-  Fig.
5B is a sectional view along line 5B-5B in Fig. passing said base plate.
5A; A specific advantage of the present invention is   Figs. 6A and 6B are
plan views of the actuator as- that the base plate, to which the disk and
the actuator  30  sembly; means are mounted, is a two-dimensional plate
which   Fig. 7 is a cross sectional view for explaining the can be
precisely manufactured, thereby providing for  magnetic fields in the
electromagnetic means of an accurate positioning of the components
supported   the voice coil assembly; on the base plate. The use of the base
plate provides  Figs. 8A and B are top views of the actuator arm a single
structural component within the sealed envir-  35  assembly; onment of the
casing to which all other components    Fig. 9A is a side view of the
actuator arm assem- can be mounted, alleviating the problems associated
bly; with the unpredictable thermal flexing of a three-     Fig. 9B is a
side, partial sectional view of the ac- dimensional structural component
and the use of any   tuator arm assembly; and mounting screws protruding
through the casing. The   40  Fig. 10 is an exploded view of the actuator
as- base plate provide the disk drive of the present inven-  sembly. tion
with structural rigidity, preventing misalignment  Figs. 11-19 Illustrate
an embodiment of the disk of the heads and the disks; as a consequence,
higher  drive of the present invention. In particular: track densities can
be utilised and more data can be  Fig. 11 is an exploded, isometric view of
a disk stored on a disk. In addition, the base plate can be   45  drive
according to the embodiment of the present manufactured by stamping rather
than casting.         invention; A further advantage of the present
invention is    Fig. 12 is a sectional view of the casing for the that the
seal between the end plate and the casing    disk drive; has a small area,
and that a single electrical connec-  Figs. 13A and B are sectional views
showing the tor may be used to transfer all electrical signals be-  50
seal between the casing and the end plate; tween the exterior and the
interior of the casing,    Figs. 14 and 15 are plan views of a portion of
the thereby reducing the possibility of the introduction of  hard disk
assembly; contaminants to the controlled environmentwithin the  Fig. 16 is
an exploded view of the actuator as- casing. Importantly, the disk drive of
the present in-  sembly; vention does not require a breather filter.  55
Fig. 17 Is a side, sectional view of the actuator Another advantage of the
present invention is      arm; that the disk drive assembly is resistant to
damages  Fig. 18 is a top, partial sectional view of the latch caused by
physical shock and vibration.               mechanism; and 3  
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view of the latch mechanism.  (20) pins due to the fact that a DC
motorrequiring only An embodiment of a disk drive according to the  three
(3) leads is utilized. Such a motor is described present Invention will now
be described with refer-  In U.S. PatentApplication Serial No. 880,754,
entitled ence to Figs. 1-19. The disk drive described herein in-  METHOD
AND APPARATUS FOR BRUSHLESS DC cludes a hard disk assembly incorporating
various   5   MOTOR SPEED CONTROL, filed July 1, 1986, in- numbers of hard
disks and utilizing Winchester tech-  ventors John P. Squires and Louis J.
Shrinkle, as- nology; however, the disk drive of the present inven-  signed
to the Assignee of the subject application. tion may utilize othertypes of
disks, for example, opt-  The disk drive has the following outline dimen-
ical disks, and other read/write technologies, for ex-  sions: Height 1.5"
(3.81 cm); Length 5.75" (14.61 ample, lasers. The dlameterofthe disks
utilized in the   10  cm); and Width 4.0" (10.61 cm), and a total weight of
disk drive of the present Invention have a diameter on  544,8g. Thus, the
disk drive of the present invention the order of 95,25 mm, or so-called
"3.5 inch" disks;  is one-half (112) of the size of a one-half (1/2) height
however, the disk drive of the present invention can  5-1/4" inch disk
drive. be used with any diameter disk whether larger or      The
interrelationship of the end plate 30, the base smaller than 95,25 mm.
15  plate 32, and the cover 34, as explained below with A disk drive will
be described with reference to  reference to Figs. 3-5, provides a disk
assembly 26 Figs. 1-10 that is not an embodiment of the invention  with a
resistance to distortion caused by physical and but which aids
understanding of the embodiment    thermal stresses and provides a
controlled environ- shown in Figs. 11 to 19.                          ment
within the casing. As shown in Figs. 1 and 2, a disk drive according   20
A seal is formed between the end plate 30 and to the first embodiment
includes a disk assembly 26,  casing 34 by a gasket 64. The partial,
cross-sectional a shock frame 27 on which the disk assembly 26 is  view of
Fig. 3B shows the end plate 30, the casing 34, mounted, and a printed
circuit assembly 28 mounted  and the gasket84 when the seal is formed.
Gasket 64 on the shock frame 27. Briefly, the disk assembly 26  has a
sloped portion 64a which facilitates the assem- includes an end plate 30, a
base plate 32 mounted to  25  bly of end plate 30 and casing 34.
Specifically, the the end plate 30, and a casing 34 mounted to an form-
opening of casing 34 is designed to expand slightly as ing a seal with the
end plate 30 to provide a controlled  the edge of the casing 34 slides up
the sloped portion environment within the casing 34. Hard disks 36, two
64a of the gasket 64. Screws 66 hold the casing 34 disks in the first
embodiment, are rotatably mounted  to the end plate 30, and o-rings 68
provide a seal to the base plate 32 via a motor 37 (Fig. 5A). An ac-  30
around mounting screws 66. Gasket retainers 70 (Fig. tuator assembly 38
includes arm assembly 40 pivot-  5A) are provided at the top and bottom of
end plate ably mounted between the base plate 32 and a top  30 to maintain
the proper positioning of gasket 64. It plate 42, the top plate 42 itself
being mounted to the  has been found that the gasket retainers 70 are nec-
base plate 32. Outside diameter crash stop 44 and fil-  essary when the
disk assembly 26 is placed in an en- ter assembly 45 are mounted on the
base plate 32,  35  vironment where the pressure outside of the casing and
latch 46 is pivotably mounted between the top  34 is lower than the
pressure inside casing 34, for ex- and base plates 42, 32.
ample, at high altitudes. In such situations the pres- The disk assembly 26
Is mounted to the shock   sure differential between the environments inside
frame 27 via attachment points 47a-b in the end plate  and outside the
casing 34 forces the gasket 64 to and two posts 48a-b on the casing 34. End
plate at-  40  work its way out from between end plate 30 and cas- tachment
points 47a-b are attached to the frame 27  ing 34. atmounting points 50a-b,
respectively, and mounting   The ability to seal the environmentwithin the
cas- tabs 48a-b are connected to the shock frame 27 at  Ing alleviates the
need for a breather filter and allows mounting points 50c-d. Each mounting
point 50a-d on  the disk drive of the present invention to use an inter-
shock frame 27 has an aperture Into which grommets  45  nal air filtration
system The seal provided by gasket 58 are inserted. Posts 48a-b on casing
34 are insert-  64 is stable at pressures experienced at altitudes ed
directly into the grommets 58 in mounting points  from 200 feet (60.96 m)
below sea level to 10,000 feet 50c-d, respectively, whereas shock spools 60
are in-  (3048 m) above sea level during operation of the disk serted in
the grommets 58 in mounting points 50a-b  drive. The internal airfilter 45
has an 0.3 micron filter and mounting screws 62 are inserted through the
50  to provide a clean environment for the heads and shock spools 60 and
threaded into attachment holes  disks. 47a-b of end plate 30.
As shown in Figs. 3A and 5A-B, the base plate 32 The printed circuit
assembly 29 (shown in an in-  is attached to the end plate 30 by mounting
screws 72 verted position in Fig. 2) is also attached to the shock  which
extend through mounting brackets 74a-b of frame 27. A single bus 52 carries
all of the electrical  55  end plate 30. Each mounting bracket 74a-b
includes signals from the printed circuit assembly 28 to the  a boss 76a-b
having an axis parallel to the plane of disk assembly 26 via a connector 54
and header 56  the end plate. The base plate 32 rests against bosses in the
end plate 30. Further, bus 52 has only twenty  76a-b and mounting screws 72
extend through 4 
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74a-b and thread into plastic nuts  tion of the return isolated from the
magnet by the air 78. The plastic nuts 78 are formed of a semirigid ma-
gap. terial, for example, Delran 500, and have a sleeve 78'  The first and
second magnetic fields [err] (shown which extends through the base plate 32
and contacts  by the solid arrows) and B2 (shown by the dashed ar- the
bottom of the mounting brackets 74. The length   5   rows) as contained by
the returns are illustrated in of the sleeves 78' is greater than the
thickness of the  Fig. 7. By providing returns for the first and second
base plate 32 plus the depth of the boss 76. This  magnetic fields B1, B2,
thereby containing the mag- mounting system allows the base plate to pivot
with  netic fields [err]2 in the returns, the magnetic respect to the end
plate about a line defined by the  field intensity Is increased in the
region between the contact points of the bosses 76a-b and the base plate
io  center pole 94 and each of the magnets 98a-b, where 32. The pivoting of
the base plate 32 with respect to  the current carrying coil 92 is
positioned. Theforce on the end plate 30 prevents the base plate 32 from
be-  a current carrying wire in a magnetic field is propor- ing twisted,
flexed, or otherwise distorted when the  tional to the magneticfield
intensity, and is expressed base plate 32 and end plate 30, as a unit, are
attached to casing 34, thereby engaging notch 80 in base plate  15  by the
equation [err] where [err] is the force, 32 with attachment point 82 (Fig.
4) of casing 34. Fur-  I is the current, field is the length of the wire,
and [err]  is ther, the base plate 32 may be manufactured by     the
magnetic field. Passing a current in opposite di- stamping, a process which
enables the base plate   rections in coil 92 provides respective forces
[err] and and all of the mounting holes therein to be manufac-    [err]
(Fig. 6A) normal to the plane of the windings of the tured in a single
step. Therefore, separate steps   20  coil and in opposite directions;
these forces [err] and [err] otherwise necessary to align the mounting
holes are  pivot arm assembly 40 in opposite directions. avoided.
Crash stops are provided to limit the pivoting The structure and operation
of actuator assem-  movement of arm assembly 40 so that heads 84 trav- bly
38 will be explained with reference to Figs. 6-10.  el between selected
inside and outside diameters of The purpose of the actuatorassembly 38 is
to position   25  disks 36. An inside diameter crash stop comprises an
heads 84 with respect to the surfaces of the disks 36  o-ring 100 (Fig 6A)
f itd on support post [err]. When by pivoting arm assembly 40.
Specifically, Its pur-  the pivotingmotion ofarm assembly 40 places heads
pose is to position the heads 84 over individual tracks  84 at the inside
diameter of the disks 36 a portion of on disks 36. Arm assembly 40 includes
flexures 86 for  the actuator arm 88 contacts inside diameter crash
supporting heads 84, the flexures in turn being sup-  30   stop 100,
thereby preventing further movement of the ported by actuator arm 88. Arm
assembly 40 pivots  heads 84. Fig. 6A illustrates the arm assembly 40 in on
actuator post90, including asleeve bearing,which  a position near the
inside diameter crash stop 100. is fixed to the base plate 32. A  coil 92
is provided on  Fig. 6B illustrates the arm assembly 40 when a por-
actuator arm 88 on the opposite side of actuator post  tion of actuator arm
88 is in contact with u-shaped 90 from heads 84. Arm assembly 40 is
precisely bal- 35   spring 102 of outside diameter crash stop 44. The u-
anced, i.e., equal amounts of weight are provided on  shaped spring 102
(Fig. 2) is preloaded by bending either side of actuator post so that the
positioning  the spring around three metal dowels 104a-c. Pre- of heads 84
is less susceptible to linear shock and vi-  loading spring 102 limits the
deflection of the heads bration.
to approximately 40 thousandths of an inch (1.016 Theforceutilizedto
pivotarmassembly40 is pro-  40  mm) between the first contact between
actuator arm vided by a voice coil assembly. The voice coil assem-  88 and
spring 102 and the position at which motion of bly includes coil 92, center
pole 94 which extends  the arm assembly 40 is stopped. through coil 92,
support posts 96a-b (each including  The above-described structure of the
disk drive lower and upper portions [err]  and [err]   provides excellent
protection from shock and vibra- respectively) for supporting center pole
94 between   45  tion. In particular, the disk drive will withstand nonop-
base plate 32 and top plate 42, first and second per-  erating shocks of
75g's and operating shocks, without manent magnets 98a-b respectively
attached to the  nonrecoverable errors, of 5g's. Nonoperating vibra- base
plate 32 and the top plate 42 below and above  tion of 2g's in the range of
5-500 Hz is the specified coil 92, and top and bottom plates 32, 42. Top
and  tolerable limit Operating vibratin, without nonreco- base plates 42,
32 in conjunction with support posts  50  verable data, is specified at 0.1
5 gs for the range of 96a-b and center pole 94 functions as returns for the
5-500 Hz. magnetic fields provided by first and second perma-   Each of the
two disks 36 has 752 tracks per sur- nent magnets 98a-b. In these returns
forthe magnet-  face due to the ability of the actuator assembly 38 to ic
fields it is important that there are no air gaps be-  operate with a track
density of 1000 tracks per inch tween support posts 96a-b and either the
base plate   55   (2.54 cm). Thus, utilizing 26 blocks per track and 512
32, the center pole 94, or the top plate 42; any air gap  bytes per block,
the disk drive of the first embodiment would create a discontinuity in the
return, greatly re-  has an unformatted capacity of 50.1 MBytes and a
ducing the strength of the magnetic field in the por-  formatted capacity
of 40 MBytes. The actuator as- 
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provides an average seek time of 29 ms   land on the disks 36. and a
track-to-track seek time of 10 ms. The average  A flexible circuit assembly
116 for carrying elec- seek time is determined by dividing the total time
re-  trical signalsfrom header56 to heads 84 and actuator quired to seek
between all possible ordered pairs of  assembly 38 will be described with
reference to Figs. track addresses by the total number of ordered pairs   5
6A, 8A-B and 9A. The flexible circuit assembly is addressed.
separated into three portions. A first portion 118 car- Latch mechanism 46,
which locks the actuator   ries current to coil 92 of actuator assembly 38.
Asec- arm In an orientation where the heads 84 are posi-  ond portion 120
is a ground plane which separates tioned at the inside diameter of the
disks 36, will be  the current carrying portion 118 from a third data car-
described with reference to Figs. 6, 7, and 10. The   10  rying portion
122. The data carrying portion 122 pro- latch mechanism 46 is balanced to
pivot on metal   vides signals to heads 84 forrecording information on
dowel 108 which is affixed to the base plate 32. When  disks 36 and carries
signals from the heads to the the air flow generated by the rotation of the
disks 36  printed circuit assembly 28, via header 56 and bus 52, is not
great enough to overcome the biasing force of  when reading data from disks
36. Interference with spring 110, which acts against spring post 112, the
15  the relatively weak data signals which would other- latch mechanism in
46 is held in the locked position  wise be caused by the larger currents
necessary to by spring 110, as shown in Fig. 6A. When latch 46 is  operate
the actuator assembly 38 passing through in the locked position, latch tab
114 of the latch 46  the first portion 118 of the flexible circuit assembly
contacts latch surface 108 of actuator arm 88, there-  116 is prevented by
the provision ofground plane 120. by pinning the arm assembly40 between the
latch tab   20  The flexible circuit assembly 116 is parallel to the 114
and the inside diameter crash stop 100. Accord-  base plate at the point
where it is connected to header ingly, the arm assembly 40 is locked In an
attitude  56; however the flexible circuit assembly 116 passes where heads
84 are over nondata areas at the inside  through a 90 degree bend so that
it is separated into diameter of disks 36. The voice coil assembly pivots
segment 116a which is parallel to the base plate and the arm assembly 40 to
the position where the heads   25  segment 116b which is perpendicular to
the base 84 areatthe inside diameterof the disk before the ro-  plate.
Segment 116b of the flexible circuit assembly tational speed of the disks
36 is decreased to the point  116 is shown from the top In Figs. 6A and 8A
and from where the heads 84 land on the disks 36. Thus, the  the side in
Fig. 9A. heads 84 land only on the nondata area at the inside  Any force
exerted on arm assembly 40 by flexible diameter of the disks 36.
30  circuit assembly 116 affects the function of actuator When the airflow
generated by the rotation of the  assembly 38 in positioning heads 84 with
respect to disks 36 is large enough to pivot the latch mechanism  disk 36,
particularly the track following and seek 46 to the position shown in Fig.
6B, the arm assembly  functions. The force provided by the voice coil as-
40 is unlocked and able to pivot. To provide an airflow  sembly is
corrected to compensate for the force exert- large enough to pivot latch
mechanism 46, outside di-  35  ed byflexible circuit assembly 116. As the
force exert- ameter crash stop 44 and filter assembly45 are shap-  ed by
flexible circuit assembly 116 increases, the va- ed to maintain a circular
air flow inside the casing  riation of the force overthe range of motion of
arm as- when the disks 36 are rotating, by preventing the air  sembly 40
will have a greater variance, and therefore flow from escaping from the
region overthe disks 36.  accurate track following and seeking become more
in addition, filter assembly 45 has an air intake (not  40  difficult.
Accordingly, the radius Rof the curve in sec- shown) to pass the air
through a filter medium (not  tion 116b of the flexible circuit assembly
116 (Fig. 6A) shown), and the air exiting the filter assembly 45  must be
large enough so that the flexible circuit as- passes through aventui,
giving the exiting air a large  sembly 116 does not exert a large force
against arm velocity and directing the existing air flow directly at
assembly 40 to which it is attached. the latch mechanism 46. The hysteresis
of the spring   45  In order to protect the disks 36 -- particularly the
force provided by spring 110 is carefully selected so  magnetic recording
medium on the disks -- from any that the airflow generated by the rotation
of disks 36  magnetic fields which might be created by currents overcomes
the biasing force of spring 110 and pivots  passing through leads 124,
which carry signals from latch 46 to the unlocked position when the disks
are  the flexible circuit assembly to the heads 84, leads rotating well
below the full rotational speed of for ex-  50  124 run on opposite sides
of flexures 86 from the ample, 3600 RPMs, and so that spring 110 biases the
disk. In addition, at the point where the flexures are latch 46 to the
locked position when the rotational  attached to the actuator arm 88 the
leads 124 are speed of disks 36 slows just below full rotational
positioned in an Indentation or groove provided in the speed; this
relationship assures that the latch mech-  edge of the actuator arm 88. A
groove in the actuator anism 46 will always be unlocked due to the excess
55  arm is shown in the partial cutaway view of Fig. 8B. airflow available
for unlocking the latch mechanism  Thus, the disks 36 are always protected
from the 46, and thatthe arm assembly40will be locked atthe  leads 124 by
flexures 86 or by actuator arm 88. 



inside diameter of the disks 36 when the heads 84     A disk drive
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12 present invention will be described with reference to  The actuator
assembly 138 of the embodiment of Figs. 11-19. Fig. 11 shows the disk
assembly 126  the present invention, which is similar in structure which is
mounted on a shock frame (not shown) sim-  and function to the actuator
assembly 38 of the first ilartoshockframe27 ofthefirstdrive.Aprinted
circuit  disk drive, will be discussed with reference to Figs.
assembly(notshown) similarto printed circuit assem-   5   14-16. Again, the
purpose of actuator assembly 138 bly 28 is also mounted on the shock frame.
The    is to position heads 84 over individual tracks on the mountingof
harddiskassembly 126on ashockframe      disks 136; eight heads 84, one for
each side of the and the electrical connections between the hard disk  four
disks 136, are used in the embodiment. Arm as- assembly 126 and a printed
circuit assembly (not   sembly 140 includes heads 84, flexures 86 for sup-
shown) are provided in a similarmannerto those de-  10  porting the heads
84, and an actuator arm 160 for scribed with respect to the first disk
drive Therefore,  supporting the flexures 86. The arm assembly 140 these
aspects of the embodiment of the present in-  pivots on a bearing 162 which
is supported between vention will not be described in detail.           the
base plate 132 and the top plate 142. A coil 164 The disk drive of the
second embodiment, having  (shown in cross section in Fig. 18) is provided
by ac- four (4) disks, is slightly taller (1.625"; 4.13 cm) than   15
tuator arm 160 on the opposite side of bearing 162 the disk drive of the
first embodiment; however, the  from heads 84. As in the first drive, the
arm assembly length and width remain the same. The weight is 2.0  140 is
precisely balanced so that it pivots easily on pounds (908 g). The
specified limits of shock and vi-  bearing 162. bration for the disk drive
of the second embodiment   A voice coil assembly for pivoting arm assembly
are the same as that of the disk drive of the first drive.  20  140
includes coil 164, center pole 166 which extends Disk assembly 126 of the
embodiment includes   through coil 164, center pole supports [err], an end
plate 130, a base plate 132 mounted to the end  first and second permanent
magnets 170a-b, and the plate 130, and a casing 134 mounted to and forming
top and base plates 142, 132. Returns for the mag- a seal with the end
plate 130 to provide a controlled  netic fields of first and second
permanent magnets environment within the casing 134. In the embodi-  25
170a-b are provided by the center pole supports 168, ment, four hard disks
136 are rotatably mounted on  top and base plates 142, 132, and center pole
166. the base plate via a motor 137 (Fig. 16) and actuator  Passing a
current in opposite directions in coil 164 assembly 138 including arm
assembly 140 is mount-  providesforces [err] (Fig. 14) which pivot arm as-
ed between the base plate 132 and a top plate 142  sembly 140 in opposite
directions. The paths of the which is mounted to the base plate 132. In the
em-  30   magnetic fields are similartothe magneticfield paths bodiment,
top plate 142 and the base plate 132 serve  shown in Fig. 7 with respect to
the first drive. to rotatably support the disks 136.                   A
flexible circuit assembly (not shown), similar to The interrelation of the
end plate 130, the base  flexible circuit assembly 116 of the first drive,
carries plate 132, and the casing 134 will be described with  electrical
signals from header 56 (Fig. 11) to coil 164 respect to Figs. 11-14. End
plate 130 is fastened to  35  and heads 84. the casing 134 byfour screws
150 which pull the cas-  The pivoting motion of arm assembly 140 is lim-
ing 134 towards the end plate 130. As the casing 134  ited by dowel 178
which functions as an outside di- is pulled toward the end plate 130,a
gasket 152 (Figs.  ameter crash stop, and by an o-ring 180 fitted around
13A-B), positioned between the end plate 130 and   center pole support
168a2 which functions as an in- the casing 134, is compressed and is
squeezed into  40  side diameter crash stop. Fig. 14 shows the arm as-
grove 153 in end plate 130. Squeezing gasket 152   sembly. 140 rotated to a
position where the heads 84 into groove 153 holds the gasket in place and
elimin-  are at the outside diameter of the disks 136 and ac- ates the need
for the gasket retainers 70 utilized in  tuator arm 160 is in contact with
dowel 178. Fig. 15 the first embodiment. Pulling the cover 134 toward
shows actuator arm 160 in contact with o-ring 180 the end plate 130 also
engages extension 154 of the   45  and the heads 84 at the inside diameter
of disks 136. base plate 132 with mounting point 156 in casing 134
Actuator assembly 138 provides an average seek (Figs. 11-12), particularly
with a plastic insert 157 pro-  time of 25 ms and a track to track seek
time of 8 ms vided in mounting point 156.                       with 1150
tracks per inch. Each disk has 776 tracks To ensure that an even amount of
pressure is ap-  per surface with 33 blocks per track and 512 bytes per
plied at all points along circumference of gasket 152,  50  block,
providing a formatted capacity of 100 MBytes. the base plate 132 pivots
with respectto the end plate  In the disk drives described herein the arm
as- 130 in the plane of the base plate. The pivoting of the  sembly 40,140
is pivotably mounted between the top base plate 132 is achieved by mounting
the base    plate 42,142 and the base plate 32, 132. Neverthe- plate 132 to
the end plate 130 with a single mounting  less, other arrangements of the
arm assembly 40, screw 158 (Fig. 14). The seal provided by gasket 154  55
140 are contemplated: for example, the arm assembly is stable at pressures
experienced at altitudes from  40, 140 could be mounted to be translated
along its 



200 (60.96 m) feet below sea level to 10,000 feet  longitudinal axis by a
linear motor. (3048m) above sea level. 7    13                  EP 0 362
285 B1                 14 During the manufacture of a disk drive in accor-
el plate 194 is necessary to provide reliability in the dance with the
present invention, efforts must be  capture of the swivel plate 194. The
center post 190b made to prevent foreign matter from being enclosed  of the
coil housing 190 does not extend as far as the in the controlled
environment within the casing 34,  outer wall 190a, and a small air gap
exists between 134. One source of contaminating particles is the per-   5
the center post 190b and the swivel plate 194 to allow manent magnets
98,170 which, due to theirstrength,  the electromagnet to release the
swivel plate 194. attract pieces of magnetic material. The danger of the
The air gap is on the order of 1-6 thousandths of an presence of magnetic
material in the disk assembly  inch (0.0254-0.1524mm) -- preferably 2-4
thou- 26,126 is two-fold: First, any particle which is present  sandths of
an inch (0.0508-0.1016mm), Without the on the disk can cause one of the
heads 84 to "crash."  10  air gap between the center post 190b and the
swivel Second, a magnetic particle, if in close proximity with  plate 194,
the swivel plate 194 would serve as a mag- the disks 36,136, can destroy
data which is stored on  netic return and It would be extremely difficult
to re- the disk in magnetic form. Accordingly, in the embodi-  lease the
swivel plate 194 from the electromagnet. A ment of the present invention,
first and second per-  high DC voltage is applied to the electromagnet for
a manent magnets 170a-b are attached to first and sec-  15  short time to
capture the swivel plate 194, and the ap- ond magnet carriers 172a-b
(Fig.16). One end of each  plied voltage is reduced to a small capture
mainte- of the magnet carriers 172a-b has a c-shaped end   nance level.
Thus, this structure is low in power con- 174 which engage indentations
176a-b in center pole  sumption and heat dissipation. Further, despite the
supports [err]. The other end of magnet carriers  low power consumption of
the electromagnet it is 172a-b are held in position by metal dowel 178
which   20  highly reliable in its capture, holding, and release of extends
through the top plate 142 and the base plate  swivel plate 194, and thus
latch bracket 184. 132. Further, screws (not shown) secure the magnet
Latch bracket 184 pivots on dowel 178 and has carrier 172a-b to the top and
base plates. The use of  first and second arms 184a and 184b on opposite
magnet carriers 172a-b allows the first and second  sides of the pivot.
Latch bracket 184 is designed so magnets 170a-b to be inserted into the
actuator as-  25  that it is out-of-balance with respect to the point at
sembly 138 when the assembly of the disk assembly  which it pivots on dowel
178 to enhance the locking 126 is close to completion, thus limiting the
possibility  characteristics during shipping and for nonoperation- that the
first and second magnets 170a-b will attract  al shocks. Balancing the
latch bracket provides the magnetic particles priorto the sealing of the
hard disk  latch mechanism 146 with positionally independent assembly 126.
30  operation. Swivel plate 194 is supported by the sec- Electromagnetic
latch 146 of the embodiment of  ond arm 184b and the first arm 184a
contacts latch the present invention will be described with reference  tab
186. Latch tab 186 has a sloped portion 186a to Figs. 16-19. The
electromagnetic latch 146 in-  which allows the actuator arm 160 to pivot
past latch cludes a latch mount 182, a latch bracket 184 which  bracket 184
when the latch bracket 184 is in the pivots on metal dowel 178 and engages
latch tab 186   35  locked position; in particular, latch bracket 184 rides
on actuator arm 160, and a spring 188 for biasing the  up the sloped
portion, pivoting against the force of latch bracket 184 to the locked
position. Latch mount  spring 188, as the actuator arm 160 pivots towards
182 has two c-shaped sections 182a-b which engage  the inside crash stop
180. Figs. 15 and 18 illustrate indentations 176c-d in respective ones of
the upper  the actuator arm 160 locked in position by latch brack- and
lower center pole supports [err]. Latch mount  40  et 184, while Fig. 14
illustrates actuator arm 160 piv- 182 is further positioned by dowel 178.
Thus, dowel  oted all the way to the outside crash stop 178 with 178 has
three functions: It serves as the outside di-  latch bracket 184 in the
unlocked position. A notch ameter crash stop, it serves as the pivot for
latch  196 is provided in first arm 184a of latch bracket 184 bracket 184,
and it serves to position the latch mount  to allow latch tab 186 to clear
the latch bracket 184 182.                                          45
when actuator arm 160 pivots. An electromagnet, including a coil housing
190     The particular embodiment of the latch mecha- formed of a
magnetically permeable material and    nism 145 described above Includes an
electromagnet mounted on latch mount 182, and coil 192, is used to  and a
swivel plate 194 for pivoting latch bracket 184 pivot latch bracket 184 to
the unlocked position. Coil  tothe unlocked position. However,
othermechanisms housing 190 has an outer wall I 90a and a center post  50
for pivoting the latch bracket could be employed, for 190b. When a current
is passed through coil 192, the  example, a solenoid. magnetic field
generated by the coil housing 190 at- tracts swivel plate 194; swivel plate
194 is mounted on the latch bracket 184 so that it can swivel in all di-
Claims rections and be flush with the outer wall 190a when  55 



the swivel plate 194 is captured by the electromagnet.  1. A hard disk
drive assembly, comprising: a base Contact between the entire outerwall
190a and swiv-   plate (132), atop plate (142) mounted on and par- allel to
said base plate (132); a casing (134) sur- 8    13                  EP 0
362 285 B1                 14 During the manufacture of a disk drive in
accor-  el plate 194 is necessary to provide reliability in the dance with
the present invention, efforts must be  capture of the swivel plate 194.
The center post 190b made to prevent foreign matter from being enclosed  of
the coil housing 190 does not extend as far as the in the controlled
environment within the casing 34,  outer wall 190a, and a small air gap
exists between 134. One source of contaminating particles is the per-   5
the center post 190b and the swivel plate 194 to allow manent magnets
98,170 which, due to their strength,  the electromagnet to release the
swivel plate 194. attract pieces of magnetic material. The danger of the
The air gap is on the order of 1-6 thousandths of an presence of magnetic
material in the disk assembly  inch (0.0254-0.1524mm) -- preferably 2-4
thou- 26,126 is two-fold: First, any particle which is present  sandths of
an inch (0.0508-0.1016mm), Without the on the disk can cause one of the
heads 84 to "crash."  10  air gap between the center post 190b and the
swivel Second, a magnetic particle, if in close proximitywith  plate 194,
the swivel plate 194 would serve as a mag- the disks 36, 136, can destroy
data which is stored on  netic return and it would be extremely difficult
to re- the disk in magnetic form. Accordingly, in the embodi-  lease the
swivel plate 194 from the electromagnet. A ment of the present invention,
first and second per-  high DC voltage is applied to the electromagnet for
a manent magnets 170a-b are attached to first and sec-  15  short time to
capture the swivel plate 194, and the ap- ond magnetcarriers 172a-b
(Fig.16). One endofeach    plied voltage is reduced to a small capture
mainte- of the magnet carriers 172a-b has a c-shaped end    nance level.
Thus, this structure is low in power con- 174 which engage indentations
176a-b in center pole  sumption and heat dissipation. Further, despite the
supports [err]. The other end of magnet carriers  low power consumption of
the electromagnet it is 172a-b are held in position by metal dowel 178
which   20  highly reliable in its capture, holding, and release of extends
through the top plate 142 and the base plate  swivel plate 194, and thus
latch bracket 184. 132. Further, screws (not shown) secure the magnet
Latch bracket 184 pivots on dowel 178 and has carrier 172a-b to the top and
base plates. The use of  first and second arms 184a and 184b on opposite
magnet carriers 172a-b allows the first and second  sides of the pivot.
Latch bracket 184 is designed so magnets 170a-b to be inserted into the
actuator as-  25  that it is out-of-balance with respect to the point at
sembly 138 when the assembly of the disk assembly  which it pivots on dowel
178 to enhance the locking 126 is close to completion, thus limiting the
possibility  characteristics during shipping and for nonoperation- that the
first and second magnets 170a-b will attract  al shocks. Balancing the
latch bracket provides the magnetic particles prior to the sealing of the
hard disk  latch mechanism 146 with positionally independent assembly 126.
30  operation. Swivel plate 194 is supported by the sec- Electromagnetic
latch 146 of the embodiment of  ond arm 184b and the first arm 184a
contacts latch the present invention will be described with reference  tab
186. Latch tab 186 has a sloped portion 186a to Figs. 16-19. The
electromagnetic latch 146 in-  which allows the actuator arm 160 to pivot
past latch cludes a latch mount 182, a latch bracket 184 which  bracket 184
when the latch bracket 184 is in the pivots on metal dowel 178 and engages
latch tab 186   35  locked position; in particular, latch bracket 184 rides
on actuator arm 160, and a spring 188 for biasing the  up the sloped
portion, pivoting against the force of latch bracket 184 to the locked
position. Latch mount  spring 188, as the actuator arm 160 pivots towards
182 has two c-shaped sections 182a-b which engage  the inside crash stop
180. Figs. 15 and 18 illustrate indentations 176c-d in respective ones of
the upper  the actuator arm 160 locked in position by latch brack- and
lower center pole supports [err]. Latch mount  40  et 184, while Fig. 14
illustrates actuator arm 160 piv- 182 is further positioned by dowel 178.
Thus, dowel  oted all the way to the outside crash stop 178 with 178 has
three functions: It serves as the outside di-  latch bracket 184 in the
unlocked position. A notch ameter crash stop, it serves as the pivot for
latch  196 is provided in first arm 184a of latch bracket 184 bracket 184,
and it serves to position the latch mount  to allow latch tab 186 to clear
the latch bracket 184 182.                                          45
when actuator arm 160 pivots. An electromagnet, including a coil housing
190     The particular embodiment of the latch mecha- formed of a
magnetically permeable material and     nism 145 described above includes
an electromagnet mounted on latch mount 182, and coil 192, is used to  and
a swivel plate 194 for pivoting latch bracket 184 pivot latch bracket 184
to the unlocked position. Coil  to the unlocked position. However, other
mechanisms housing 190 has an outer wall 190a and a center post  50  for
pivoting the latch bracket could be employed, for 190b. When a current is
passed through coil 192, the  example, a solenoid. magnetic field generated
by the coil housing 190 at- tracts swivel plate 194; swivel plate 194 is
mounted on the latch bracket 184 so that it can swivel in all dl-  Claims 



rections and be flush with the outer wall 190a when  55 the swivel plate
194 is captured by the electromagnet.  1. A hard disk drive assembly,
comprising: a base Contact between the entire outer wall 190a and swiv-
plate (132), a top plate (142) mounted on and par- allel to said base plate
(132); a casing (134) sur- 8    15                  EP 0 362 285B1
16 rounding said base plate (132), a spin motor (137)  7. A disk drive
assembly according to claim 6, fur- mounted on said base plate (132) and
said top      ther comprising: control means, electrically inter- plate
(142); adisk (136) mounted onsaid spin mo-   connected with said connector
means (56), for tor (137); transducer means (84) for interacting
generating control signals; and a bus for trans- with said disk (136);
actuator means (138) for   5  mitting said control signals from said
connector positioning said transducer means (84) with re-    means (56) to
said actuator means (138). spect to said disk; and an end plate (130)
where- on said base plate (132) is  mounted so that said  8. A disk drive
assembly according to claim 7, end plate (130) and said base plate (132)
are or-  wherein: said bus includes a ground plane, a por- thogonally
related, said casing (134) being at-  10  tion for carrying power to said
actuator means tached to said end plate (130); characterised in   (138),
and a portion for carrying data signals to that said actuator means (138)
is mounted on       said transducer means (84); and said portion of said
base plate (132), whereby a controlled envir-  said bus for carrying power
to said actuator onmentisestablished bysaid end plate (130)and      means
(138) and said portion of said bus for car- said casing (134) encompassing
said base plate.  15  rying data signals to said transducer means (184) are
separated by said ground plane. 2. A disk drive assembly according to claim
1, wherein: said base plate (132) pivots with respect  9. Adisk drive
assembly according to claim 1 where- to said end plate (130) in the plane
of said base  in the disk resides in a controlled atmosphere iso- plate
(132); said end plate (130) and said casing   20  lated from ambient
atmospheric pressure. (134) are sealably attached so that the controlled
environment is isolated from ambient pressure; said casing (134) includes
an attachment point  Patentansprniche (156); and said base plate (132) has
first and sec- ond ends, said first end of said base plate (132)  25  1.
Festplattenlaufwerksanordnung, umfassend: el- being mounted on said end
plate (130) and said     ne Grundplatte (132); eine an der Grundplatte
second end of said base plate (132) being mount-   (132) angebrachte und zu
dieser parallel verlau- ed on said attachment point (156) of said casing
fende obere Platte (142); ein die Grundplatte (134).
(132) umgebendes Gehause (134); einen an der 30      Grundplatte (132) und
der oberen Platte (142) 3. A disk drive assembly according to claim 1,
angebrachten Drehmotor (137); eine an dem
whereinsaidtop(142)andbase(132)platessup-          Drehmotor (137)
angebrachte Platte (138); port said actuator means (138).
Transducermittel (84) zum Wechselwirken mit derPlatte(136); emnStellmittel
(138)zum Positio- 4. A disk drive assembly according to claim 3,  35
nieren der Transducermittel (84) relativ zur Plat-
whereinsaidactuatormeans(138)comprises:an          te; und eine Endplatte
(130), an welcher die actuator arm (160) supporting said transducer
Grundplatte (132) derart angebracht ist, daB die means (84) and a voice
coil assembly, including:   Endplatte (130) und die Grundplatte (132)
zuein- means (170) for providing a magnetic field,        ander orthogonal
verlaufen, wobel das Gehiuse means (132,142,168), includingsaid base plate
4o  (134) an der Endplatte (130) befestigt ist; de- (132) and said top
plate (142), for providing a re-  durch gekennzeichnet, daB das Stellmittel
turn for the magnetic field, and coil means (164)  (138) an der Grundplatte
(132) angebracht ist, attached to said actuator arm (160) for pasting
wobei von der Endplatte (130) und dem Gehfiuse an electric current In the
magnetic field, thereby  (134) eine kontrollierte Umgebung gebildet ist,
creating a force which moves the actuator arm   45  die die Grundplatte
umgibt. (160). 2. Laufwerksanordnung nach Anspruch 1, bei wel- 5. A disk
drive assembly according to claim 4,        cher die Grundplatte (132)
relativ zur Endplatte wherein said actuator arm (160) is pivotably
(130) in der Ebene der Grundplatte (132). mounted on said base plate (132)
and the inter-  50  schwenkt; die Endplatte (130) und das Gehause action of
the electric current and the magnetic    (134) abdichtbar befestigt sind,
so daB die kon- field pivots said actuator arm (160).
trollierte Umgebung vom Umgebungsdruck iso- liert ist; das Gehiuse (134)
einen Befestigungs- 



6. A disk drive assembly according to claim 1, fur-   punkt (158) umfalt;
und die Grundplatte (132) er- ther comprising connector means (56),
provided   55  ste und zweite Enden aufweist, wobei das erste in said end
plate (130), for providing an electrical  Ende der Grundplatte (132) an der
Endplatte interface with the controlled environment within   (130)
angebracht ist und das zweite Ende der the casing (134).
Grundplatte (132) an dem Befestigungspunkt 9    17                 EP 0362
285B1                   18   1111111 (156) des Gehauses (134) angebracht
ist.          une plaque de base (132), une plaque superieure (142) montee
sur ladite plaque de base (132) et 3. Laufwerksanordnung nach Anspruch 1,
bei wel-      parallelement A celle-ci ; un bottier (134) qui en- cher die
obere Platte (142) und die Grundplatte  toure laditb plaque de base (132) ;
un moteur (132) das Stellmittel (138) halten.       s       (137) de
rotation, montisurladite plaque de base (132) et sur ladit plaque
superieure (142) ; un 4. Laufwerksanordnung nach Anspruch 3, bei wel-
disque (136) monte sur ledit moteur de rotation cher das Stellmittel (138)
umfat eonen Stellarm   (137) ; un moyen transducteur (84) destine A in-
(160), derdleTranaducermittel (84) hilt, und eine  teragiravec ledit disque
(136); un moyen action- Schwingspulenanordnung, umfassend: Mittel  io
neur (138) destine A positionner ledit moyen (170) zum Vorsehen elnes
Magnetfelds, die        transducteur (84) par rapport audit disque ; et
Grundplatte (132) und die obere Platte (142) um-  une plaque terminale
(130) surlaquelle ladite pla- fassende Mittel (132,142, 168) zumVorsehen
el-    que de base (132) est montes de maniere que la- nes Rrickschlusses
fOr das Magnetfeld, und an     dite plaque terminale (130) et ladite plaque
de dem Stellarm (160) befestigte Spulenmittel (164),  15  base (132) solent
orthogonales, ledit boltier(134) um eonen elektrischen Strom durch das
Magnet-     etant flxe A ladite plaque terminale (130); carac- fold zu
leiten und dadurch eine den Stellarm (160)  terise en ce que ledit moyen
actionneur (138) est bewegende Kraft zu erzeugen.
monti sur ladite plaque de base (132), de sorts qu'un environnementcontr6le
est etabli par ladits 5. Laufwerksanordnung nach Anspruch 4, be! wel-  20
plaque terminale (130) at ledit bottler (134) qui cher der Stellarm (160)
an der Grundplatte (132)  entoure ladite plaque de base. schwenkbar
angebracht ist und die Wechselwir- kung des elektrischen Stroms und des
Magnet-  2. Ensemble lecteur de disque selon la revendica- felds den
Stellarm (160) verschwenkt.            tion 1, dans lequel: ladite plaque
de base (132) 25      pivote par rapport A laditb plaque terminals (130) 6.
Laufwerksanordnung nach Anspruch 1, ferner        dans le plan de laditb
plaque de base (132) ; la- umfassend in der Endplatte (130) vorgesehene
dite plaque terminals (130) et ledit boTtier (134) Anschluilmittel (56) zum
Vorsehen elner elektri-  sont fixes A joint etanche de maniere quo l'envi-
schen Schnittstelle mit der kontrollierten Umge-  ronnement contr6le soit
isole de la pression am- bung innerhalb des Gehluses (134).       30
biante: ledit battier (134) comprend un point d'at- tache (156) ; et ladite
plaque de base (132) pos- 7. Laufwerksanordnung nach Anspruch 6, ferner
slde des premibre et deuxieme extremitis, ladito umfassend: mit den
Anschlugmitteln (56) elek-     premibre extrimit6 de ladite plaque de base
trisch verbundene Stbuermittel zum Erzeugen      (132) etant montes sur
ladite plaque terminals von Steuersignalen; und eonen Bus zum nObertra-  35
(130) et ladite deuxieme extremite de ladito pl8- gen der Steuersignale von
den AnschluBmitteln     que de base (132) etant montie sur ledit point (56)
zu dem Stellmittel (138).                    d'attache (156) dudit bottler
(134). 8. Laufwerksanordnung nach Anspruch 7, bel wel-   3. Ensemble
lecteur de disque selon la revendica- cher: der Bus sine Erdungsflache,
eonen Ab-  40  tion 1, dans lequel ladite plaque superieure (142) schnitt
zum Zufflhren von Energie zu dem Stell-   et ladite plaque de base (132)
supportent ledit mittel (138) und eonen Abschnitt zum Zuffihren    moyen
actionneur (138). von Datensignalen zu den Transducermitteln (84) umfal~t;
und der Abschnitt des Busses zum  4. Ensemble lecteur de disque selon la
revendica- Zufulhren von Energie zu dem Steilmittel (138)  45  tion 3, dans
lequel ledit moyen actionneur (138) und der Abschnitt des Busses zum
Zuffhren von     comprend: un bras actionneur (160) supportant
Datensignalen zu den Transducermitteln (84)       ledit moyen transductbur
(84) et un ensemble bo- durch die Erdungsflache getrennt sind.
bine mobile, comprenant: des moysns (170) ser- vant A engendrer un champ
magnetique, des 9. Laufwsrksanordnung nach Anspruch 1, bel wel-  50  moyens
(132, 142, 168), comprenant ladite pla- cher die Platte in siner vom
umgebenden Atmo-     que de base (132) et ladite plaque superieure
spharendruck isolierten, kontrollierten Atmo-     (142), servant A former
un retour pour le champ sphare ruht.
magnetique ; et un moyen (164) formant bobine 



flx6 audit bras actionneur (160) pour faire passer ss      un
courantilectrique dansle champ magnetique, Revendicatlons
en criant ainsi une force qui deplace le bras ao- tionneur (160). 1.
Ensemble lecteur de disque dur comprenant: 10    19                  EP 0
362 285BS                  20        111111  ful M1111 11111 111111 5.
Ensemble lectsur de disque sWlon la revendica- tion 4, dans lequel ledit
bras actionneur (160) est month pivotant sur ladite plaque de base (132) et
Iinteraction entre le courant electrique et le champ magnetique fait
pivoter ledit bras action-   5 neur (160). 6. Ensemble lectour de disque
selon la revendica- tion 1, comprenant en outre des moyens connec- teurs
(56) prevus dans ladito plaque terminale  10 (130) pour etablir une
interface Alectrique avec lenvironnement contr6le situe A l'interieurdu
bot- tier (134). 7. Ensemble lectour de disque selon la revendica-  15 tion
6, comprenant on outre: des moyens de commande, interconnectes
electriquement avec lesdits moyens connecteurs (56), pourengendrer des
signaux de commande; et un bus servant A transmettre lesdits signaux de
commando des-  20 dits moyens connecteurs (56) auxdits moyens actionneurs
(138). 8. Ensemble lecteur de disque selon la revendica- tion 7, dans
loquel: ledit bus comprend un plan   25 de terre, une partie servant A
transporter la puis- sance audit moyen actionneur(138),etune partlie
servant A transporter des signaux de donnees audit moyen transducteur (84)
ladito portion dudit bus servant A transporter la puissance audit  30 moyen
actionneur (138) et ladite partie dudit bus servant A transporter des
signaux de donnees audit moyen transducteur (184) sont saparhs par [edit
plan de terre. 35 9. Ensemble lectsur de disque selon la revendica- tion 1,
dans lequel le disque reside dans uno at- mosphere controlee isolee de la
pression atmos- pherique ambiante. i
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