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respect to the disk, the stepper motor is located out- side of the casing,
requiring another seal between the The present invention relates to latch
mecha-  stepper motor and the casing. Acknowledging the ex- nisms for disk
drive actuators.                   istence of points where contaminants can
enter the Developments in personal computers, portable   5   disk drive,
manufacturers of conventional disk drives computers and lap top computers
have prompted re-  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 airthrough 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   10   However, a fairly course filter must
be provided in the in durability and memory capacity have been ham-
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-  15  cision, particularly the location of
mounting points for ityof the mechanical failure of the drive. Furthermore,
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 the 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.       20
three-dimensional, cast casing flexes due to thermal Resistance to physical
shocks and vibrations is  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   25  disk drives the heads associated with different disks
bearings which can end the life of a drive, resulting in  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   30  compounded by
increased track densities. contaminants. This difficulty arises from the
large   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
35  on which the disks rotate is mounted directly to the utilized to bring
to the interior of the disk drive electri-  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   40
number of elements including a permanent magnet to voice coil for
positioning the head (or heads) with re-  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   45  meable and cannot be utilized as a
return forthe mag- reside. Such a casing is a large, three dimensional
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 "toi-  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   50  plane
perpendicular to the plane of the disks, and to the casing and the cover
has a large area due to the  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  55  Various types of locking (or
latch) devices have through the casing and the cover provide possible  been
used to lock the arm ofa 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 2    
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assembled to provide reliability.  comprising the disk drive; However, high
power latch devices generate a large    Fig. 3A is a partial sectional view
showing the amount of heat which is not desirable in a disk drive  mounting
of the hard disk assembly to the shock orany otherarea in a computer.
Further, theoperation  frame and showing the mounting of the base of
conventional latch devices can be position depend-   5  plate on the end
plate; ent. Thus, the orientation of the disk drive could effect  Fig. 3B
Is a sectional view of the interface of the the reliability of the latch
device.                  end plate and the casing of the hard disk assem-
It is known from JP-A-61-115277 to provide a       bly; latch mechanism for
locking an actuator in a disk     Fig. 4 Is partial cutaway view of the
casing; drive, comprising latch means pivotally supported in  10  Fig. 5A
is an isometric view of the end plate and the disk drive for motion between
a first position and  the base plate; a second position in which said latch
means engages   Fig. 5B Is a sectional view along line 5B-5B in Fig. the
actuator, electromagnetic means to move said      5A; latch means from said
second position to said first   Figs. 6Aand 6B are plan views of the
actuator as- position.                                     15      sembly;
The present invention is characterised in that said  Fig. 7 is a cross
sectional view for explaining the latch mechanism further comprises a
planar swivel     magnetic fields in the electromagnetic means of plate
pivotally mounted on said latch means so that   the voice coil assembly;
the plane of said planar swivel plate pivots with re-  Figs 8A and 8B are
top views of the actuator arm spect to said latch means, and said
electromagnetic  20  assembly; means having a planar first pole for
capturing said   Fig. 9A Is a side view of the actuator arm assem- swivel
plate so that the plane of said planar swivel  bly; plate is flush with the
plane of said planar first pole to  Fig. 9B is a side, partial sectional
view of the ac- move said latch means from the second position to
tuator arm assembly; and the first position, thereby disengaging said latch
25  Fig. 10 is an exploded view of the actuator as- means from the actuator
arm.                          sembly. The latch mechanism of the present
invention       Figs. 11-19 illustrate the preferred embodiment has the
advantage that it consumes a small amount     of the disk drive of the
present Invention. In par- of power and dissipates a small amount of heat
while  ticular. reliably capturing and holding the latch means. Afur-  30
Fig. 11 Is an exploded, Isometric view of a disk ther advantage of the
latch mechanism in that its op-  drive according to the preferred
embodiment of eration Is unaffected by the orientation of the disk  the
present invention; drive; thus, the electromagnetic means reliably cap-
Fig. 12 is a sectional view of the casing for the tures, holds, and
releases the latch means regardless  disk drive; of the direction in which
the force of gravity acts upon   35  Figs. 13A and 13B are sectional views
showing the latch mechanism.                                  the seal
between the casing and the end plate; Preferably, the electromagnetic means
has first    Figs. 14 and 15 are plan views of a portion of the and second
poles and the swivel plate, when cap-      hard disk assembly; tured,
contacts the first pole but is separated from the  Fig. 16 is an exploded
view of the actuator as- second pole by an air gap to enable the
electromag-  40  sembly; netic means to release the swivel plate. To assure
that  Fig. 17 is a side, sectional view of the actuator the electromagnetic
meanswill notrelease the swivel   arm; plate when the swivel plate should
be captured, the   Fig. 18 Is a top, partial sectional view of the latch
swivel plate swivels on the latch means so that the   mechanism; and swivel
plate contacts the entire surface of the first  45  Fig. 19 is a side view
of the latch mechanism. pole of the electromagnetic means.
Two versions of a disk drive will be described with The latch mechanism
preferably further compris-  reference to Figs. 1-19. The disk drive
described with es biasing means for engaging the latch means with
reference to Figs. 1-10 is not an embodiment of the the actuator.
present invention but Is shown to aid the understand- The present invention
will now be described by  50  Ing of the preferred embodiment of the
present inven- way of example only, and with reference to the ac-  tion.
The disk drive described herein includes a hard companying drawings.
disk assembly incorporating various numbers of hard Figs. 1-10 illustrate a
disk drive which is not an  disks and utilizing Winchester technology;
however, embodiment of the present invention but is shown and  the disk
drive of the present Invention may utilize described for explanatory
purposes. In particular  55   other types of disks, for example, optical
disks, and Fig. 1 is an isometric view of a disk drive;   other read/write
technologies, for example, lasers. Fig. 2 is an exploded view showing the
hard disk  The diameter of the disks utilized in the disk drive of
assembly, the shock frame, and the circuit board  the present invention
have a diameter on the order of 3    
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so-called "3,5 inch" disks;  with a resistance to distortion caused by
physical and however, the disk drive of the present invention can  thermal
stresses and provides a controlled environ- be used with any diameter disk
whether larger or  ment within the casing. smaller than 95 mm (3,75
inches).                   A seal, is formed between the end plate 30 and A
disk drive, which is not an embodiment of the   5   casing 34 by a gasket
64. The partial, cross-sectional present invention, will be described with
reference to  view of Fig. 3B shows the end plate 30, the casing 34, Figs.
1-10.                                      and the gasket64 when the seal
is formed. Gasket 64 Figs. 1 and 2 show a disk drive which includes a  has
a sloped portion 64a which facilitates the assem- disk assembly 26, a
shockframe 27 on which the disk  bly of end plate 30 and casing 34.
Specifically, the assembly 26 is mounted, and a printed circuit assem-  lo
opening of casing 34 is designed to expand slightlyas bly 28 mounted on the
shock frame 27. Briefly, the  the edge of the casing 34 slides up the
sloped portion disk assembly 26 includes an end plate 30, a base  64a of
the gasket 64. Screws 66 hold the casing 34 plate 32 mounted to the end
plate 30, and a casing 34  to the end plate 30, and 0-rings 68 provide a
seal mounted to and forming a seal with the end plate 30  around mounting
screws 66. Gasketretainers 70 (Fig. to provide a controlled environment
within the casing   15  5A) are provided at the top and bottom of end plate
34. Hard disks 36, two disks in the first embodiment,  30 to maintain the
proper positioning of gasket 64. It are rotatably mounted to the base plate
32 via a motor  has been found that the gasket retainers 70 are nec- 37
(Fig. 5A). An actuator assembly 38 includes arm  essary when the disk
assembly 26 is placed in an en- assembly 40 pivotably mounted between the
base   vironment where the pressure outside of the casing plate 32 and a
top plate 42, the top plate 42 Itself being  20  34 is lower than the
pressure inside casing 34, for ex- mounted to the base plate 32. Outside
diameter crash  ample, at high altitudes. In such situations the pres- stop
44 and filter assembly 45 are mounted on the  sure differential between the
environments inside base plate 32, and latch 46 is pivotably mounted be-
and outside the casing 34 forces the gasket 64 to tween the top and base
plates 42, 32.            work its way outfrom between end plate 30 and
cas- The disk assembly 26 is mounted to the shock  25  ing 34. frame 27 via
attachment points 47a-b in the end plate  The ability to seal the
environmentwithin the cas- and two posts 48a-b on the casing 34. End plate
at-  ing alleviates the need for a breatherfilter and allows tachment
points 47a-b are attached to the frame 27  the disk drive to use an
internal air filtration system. at mounting points 50a-b, respectively, and
mounting  The seal provided by gasket 64 is stable at pressures tabs 48a-b
are connected to the shock frame 27 at  30  experienced at altitudes from
200 feet below sea lev- mounting points 50c-d. Each mounting point 50a-d on
el to 10 000 feet above sea level during operation of shockframe 27 has an
aperture intowhich grommets  the disk drive. The internal air filter 45 has
an 0,3 pm 58 are inserted. Posts 48a-b on casing 34 are insert-  filter to
provide a clean environmentforthe heads and ed directly into the grommets
58 in mounting points  disks. 50c-d, respectively, whereas shock spools 60
are in-  35  As shown in Figs. 3A and 5A-B, the base plate 32 serted in the
grommets 58 in mounting points 50a-b  is attached to the end plate 30 by
mounting screws 72 and mounting screws 62 are inserted through the  which
extend through mounting brackets 74a-b of shock spools 60 and threaded into
attachment holes  end plate 30. Each mounting bracket 74a-b includes 47a-b
of end plate 30.                           a boss 76a-b having an axis
parallel to the plane of The printed circuit assembly 28 (shown in an in-
40  the end plate. The base plate 32 rests against bosses verted position
in Fig. 2) is also attached to the shock  76a-b and mounting screws 72
extend through frame 27. A single bus 52 carries all of the electrical
mounting brackets 74a-b and thread into plastic nuts signals from the
printed circuit assembly 28 to the  78. The plastic nuts 78 are formed of a
semi-rigid ma- disk assembly 26 via a connector 54 and header 56  terial,
for example, Delran 500, and have a sleeve 78' in the end plate 30.
Further, bus 52 has only twenty  45  which extends through the base plate
32 and contacts (20) pins due to thefact that a DC motorrequiring only  the
bottom of the mounting brackets 74. The length three (3) leads is utilized.
Such a motor is described  of the sleeves 78' is greater than the thickness
of the in US-A- 4 876 491.                              base plate 32 plus
the depth of the boss 76. This The above described disk drive, which is not
an  mounting system allows the base plate to pivot with embodiment of the
present invention has the follow-  50  respect to the end plate about a
line defined by the ing outline dimensions: Height 38,1 mm (1,5");
contact points of the bosses 76a-b and the base plate Length 146,1 mm
(5,75"); and Width 106,1 mm (4,0"),  32. The pivoting of the base plate 32
with respect to and a total weight of 0,545 kg (1.2 pounds). Thus, the  the
end plate 30 prevents the base plate 32 from be- above described disk drive
is one-half (1/2) of the size  ing twisted, flexed, or otherwise distorted
when the of a one-half (1/2) height 13,3 mm (5-1/4") disk drive.  55  base
plate 32 and end plate 30, as a unit, are attached The interrelationship of
the end plate 30, the base  to casing 34, thereby engaging notch 80 in base
plate plate 32, and the cover 34, as explained below with  32 with
attachment point 82 (Fig. 4) of casing 34. Fur- reference to Figs. 3-5,
provides a disk assembly 26  ther, the base plate 32 may be manufactured by
4    
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which enables the base plate  is the magneticfield. Passing a current in
opposite di- and all of the mounting holes therein to be manufac-  rections
in coil 92 provides respective forces [err] and tured in a single step.
Therefore, separate steps  F2 (Fig. 6A) normal to the plane of the windings
of the otherwise necessary to align the mounting holes are  coil and in
opposite directions; these forces [err] avoided.
5   pivot arm assembly 40 In opposite directions. The structure and
operation of actuator assem-     Crash stops are provided to limit the
pivoting bly 38 will be explained with reference to Figs. 6-10.  movement
of arm assembly 40 so that heads 84 trav- The purpose of the
actuatorassembly 38 is to position  el between selected inside and outside
diameters of heads 84 with respect to the surfaces of the disks 36  disks
36. An inside diameter crash stop comprises an by pivoting arm assembly 40.
Specifically, its pur-  10  0-ring 100 (Fig. 6A)fitted on support post
[err] When pose is to position the heads 84 over individual tracks  the
pivoting motion of arm assembly 40 places heads on disks 36. Arm assembly
40 Includes flexures 86 for  84 at the inside diameter of the disks 36 a
portion of supporting heads 84, the flexures in turn being sup-  the
actuator arm 88 contacts inside diameter crash ported by actuator arm 88.
Arm assembly 40 pivots  stop 100, thereby preventing further movement of
the on actuator post 90, including a sleeve bearing, which   15  heads 84.
Fig. 6A Illustrates the arm assembly 40 in is fixed to the base plate 32. A
coil 92 is provided on  a position near the inside diameter crash stop 100.
actuator arm 88 on the opposite side of actuator post  Fig. 6B illustrates
the arm assembly 40 when a por- 90 from heads 84. Arm assembly 40 is
precisely bal-  tion of actuator arm 88 is in contact with u-shaped anced,
i.e., equal amounts of weight are provided on  spring 102 of outside
diameter crash stop 44. The u- either side of actuator post 90,so that the
positioning   20  shaped spring 102 (Fig. 2) is preloaded by bending of
heads 84 is less susceptible to linear shock and vi-  the spring around
three metal dowels 104a-c. Pre- bration.
loading spring 102 limits the deflection of the heads The force utilized to
pivot arm assembly 40 Is pro-  to approximately Imm (40 thousandths of an
inch) be- vided by a voice coil assembly. The voice coil assem-  tween the
first contact between actuator arm 88 and bly includes coil 92, center pole
94 which extends   25  spring 102 and the position atwhich motion of the
arm through coil 92, support posts 96a-b (each including  assembly 40 Is
stopped. lower and upper portions [err]  The above-described structure of
the disk drive respectively) for supporting center pole 94 between
provides excellent protection from shock and vibra- base plate 32 and top
plate 42, first and second per-  tion. In particular, the disk drive will
withstand nonop- manent magnets 98a-b respectively attached to the   30
erating shocks of 750 m/s2 (75 g) and operating base plate 32 and the top
plate 42 below and above  shocks, without non-recoverable errors, of 50
[err] (5 coil 92, and top and bottom plates 32, 42. Top and  g).
Nonoperating vibration of 20 [err] (2g) in the range base plates 42, 32 in
conjunction with support posts  of 5-500 Hz is the specified tolerable
limit Operating 96a-b and center pole 94 functions as returns for the
vibration, without nonrecoverable data, Is specified at magnetic fields
provided by first and second perma-  35  1,5 [err] (0,15 g) for the range
of 5-500 Hz. nent magnets 98a-b. In these returns for the magnet-  Each of
the two disks 36 has 752 tracks per sur- ic fields it is important that
there are no air gaps be-  face due to the ability of the actuator assembly
38 to tween support posts 96a-b and either the base plate  operate with a
track density of 1000 tracks per 25,4 32, the center pole 94, or the top
plate 42; any air gap  m (1 inch). Thus, utilizing 26 blocks per track and
512 would create a discontinuity in the return, greatly re-  40  bytes per
block, the above described diskdrive has an ducing the strength of the
magnetic field in the por-  unformatted capacity of 50,1 MBytes and a
formatted tion of the return isolated from the magnet by the air  capacity
of 40 MBytes. The actuatorassembly 38 pro- gap.
vides an average seek time of 29 ms and a track-to- The first and second
magnetic fields [err] (shown  track seek time of 10 ms. The average seek
time is by the solid arrows) and B2 (shown by the dashed ar-  45
determined by dividing the total time required to seek rows) as contained
by the returns are illustrated in  between all possible ordered pairs of
track addresses Fig. 7. By providing returns for the first and second  by
the total number of ordered pairs addressed. magnetic fields [err], thereby
containing the mag-   Latch mechanism 46, which locks the actuator
neticfields [err] and B2 in the returns, the magneticfield  arm in an
orientation where the heads 84 are posi- intensity is increased in the
region between the cen-  50  tioned at the Inside diameter of the disks 36,
will be ter pole 94 and each of the magnets 96a-b, where the  described
with reference to Figs. 6, 7, and 10. The current carrying coil 92 is
positioned. The force on a  latch mechanism 46 is balanced to pivot on
metal current carrying wire in a magnetic field Is proportion-  dowel 106
which is affixed to the base plate 32. When al to the magnetic field
intensity, and is expressed by  the air flow generated by the rotation of
the disks 36 the equation [err]where F is the force,  spring 110, which
acts against spring post 112, the i is the current, [err] is the length of
the wire, and [err]  latch mechanism In 46 is held in the locked position
[err]      B         by spring 110, as shown in Fig. 6A. When latch 46 is 5
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in the locked position, latch tab 114 of the latch 46  portion 118 of the
flexible circuit assembly 116 is pre- contacts latch surface 108 of
actuator arm 88, there-  vented by the provision of ground plane 120. by
pinning the arm assembly 40 between the latch tab  The flexible circuit
assembly 116 is parallel to the 114 and the inside diameter crash stop 100.
Accord-  base plate atthe pointwhere it is connected to header ingly, the
arm assembly 40 is locked in an attitude   5   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
segment 116b which is perpendicular to the base 84 are atthe Inside
diameterof thedisk before the ro-  plate. Segment 116b of the flexible
circuit assembly tational speed of thedisks 36 Is decreased to the point
10  116 is shown fromthe top in Figs. 6Aand 8Aandfrom 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.                          circuit circuit
assembly 116 affects the function of ac- When the airflow generated by the
rotation of the  tuator assembly 38 in positioning heads 84 with re- disks
36 is large enough to pivot the latch mechanism   15  spect to disk 36. The
force provided by the voice coil 46 to the position shown in Fig. 6B, the
arm assembly  assembly is corrected to compensate for the force 40 is
unlocked and able to pivot. To provide an airflow  exerted by flexible
circuit assembly 116. As the force large enough to pivot latch mechanism
46, outside di-  exerted by flexible circuit assembly 116 increases, ameter
crash stop 44 and filter assembly 45 are shap-  the variation of the force
over the range of motion of ed to maintain a circular air flow inside the
casing   20  arm assembly 40 will have a greater variance, and when the
disks 36 are rotating, by preventing the air  therefore accurate track
following and seeking be- flowfrom escaping from the region over the disks
36.  come more difficult. Accordingly, the radius R of the In addition,
filter assembly 45 has an air intake (not  curve In section 116b of the
flexible circuit assembly shown) to pass the air through a filter medium
(not  116 (Fig. 6A) must be large enough sothattheflexible shown), and the
air exiting the filter assembly 45   25  circuit assembly 116 does not
exert a large force passes through a venturi, giving the exiting aira large
against arm assembly 40 to which it is attached. velocity and directing the
existing air flow directly at  In order to protect the disks 36 --
particularly the the latch mechanism 46. The hysteresis of the spring
magnetic recording medium on the disks -- from any force provided by spring
110 is carefully selected so  magnetic fields which might be created by
currents that the airflow generated by the rotation of disks 36   30
passing through leads 124, which carry signals from overcomes the biasing
force of spring 110 and pivots  the flexible circuit assembly to the heads
84, leads latch 46 to the unlocked position when the disks are  124 run on
opposite sides of flexures 86 from the rotating well below the full
rotational speed of, for ex-  disk. In addition, at the point where the
flexures are ample, 3600 RPM, and so that spring 110 biases the  attached
to the actuator arm 88 the leads 124 are latch 46 to the locked position
when the rotational  35  positioned in an indentation or groove provided in
the speed of disks 36 slows just below full rotational  edge of the
actuator arm 88. A groove in the actuator speed; this relationship assures
that the latch mech-  arm is shown in the partial cutaway view of Fig. 88.
anism 46 will always be unlocked due to the excess  Thus, the disks 36 are
always protected from the airflow available for unlocking the latch
mechanism  leads 124 by flexures 86 or by actuator arm 88. 46, and that the
arm assembly 40 will be locked at the   40  A disk drive according to an
embodiment of the inside diameter of the disks 36 when the heads 84
present invention will be described with reference to land on the disks 36.
Figs. 11-19. Fig. 11 shows a disk assembly 126 which A flexible circuit
assembly 116 for carrying elecs-  is mounted on a shock frame (not shown)
similar to trical signalsfrom header 56 to heads 84 and actuator  the shock
frame 27 of the disk drive assembly dis- assembly 38 will be described with
reference to Figs.  45  cussed with reference to Figs. 1-10. A printed
circuit 6A, 8A-8B and 9A. The flexible circuit assembly is  assembly (not
shown) similar to the printed circuit as- separated into three portions. A
first portion 118 car-  sembly 28 of the disk drive assembly of Figs. 1-10
is ries current to coil 92 of actuator assembly 38. Asec-  also mounted on
the shock frame. The mounting of ond portion 120 is a ground plane which
separates the  hard disk assembly 126 on a shock frame and the current
carrying portion 118 from a third data carrying   50  electrical
connections between the hard disk assem- portion 122. The data carrying
portion 122 provides  bly 126 and a printed circuit assembly (not shown)
are signals to heads 84 for recording information on disks  provided in a
similar manner to those described with 36 and carries signals from the
heads to the printed  respect to the described disk drive assembly which is
circuit assembly 28, via header 56 and bus 52, when  not an embodiment of
the present invention. There- reading data from disks 36. Interference with
the rel-  55  fore, these aspects of the present invention will not be
atively weak data signals which would otherwise be  described in detail.
caused by the larger currents necessary to operate    The disk drive of the
preferred embodiment of the the actuator assembly 38 passing through the
first  present invention, having four (4) disks, is slightly tall- 6    11
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er at 41,3 mm (1,625") than the previously described  supported between the
base plate 132 and the top disk drive; however, the length and width remain
the  plate 142. A coil 164 (shown in cross section in Fig. same. The
preferred embodiment's weight is 0,91 kg  18) is provided by actuator arm
160 on the opposite (2.0 pounds). The specified limits of shock and vibra-
side of bearing 162 from heads 84. As in the previous- tion for the
diskdrive of the preferred embodimentare   5   ly described example of a
disk drive, the arm assem- the same as that of the disk drive of the
previously de-  bly 140 is precisely balanced so that it pivots easily
scribed example.                                   on bearing 162. Disk
assembly 126 of the preferred embodiment      A voice coil assembly for
pivoting arm assembly includes an end plate 130, a base plate 132 mounted
140 includes coil 164, center pole 166 which extends to the end plate 130,
and a casing 134 mounted to and   10. through coil 164, center pole
supports [err] forming a seal with the end plate 130 to provide a con-
first and second permanent magnets 170a-b, and the trolled environment
within the casing 134. In the pre-  top and base plates 142, 132. Returns
for the mag- ferred embodiment, four hard disks 136 are rotatably  netic
fields of first and second permanent magnets mounted on the base plate via
a motor 137 (Fig. 16)  170a-b are provided by the center pole supports 168,
and actuator assembly 138 including arm assembly  15  top and base plates
142, 132, and center pole 166. 140 is mounted between the base plate 132
and a top  Passing a current in opposite directions in coil 164 plate 142
which is mounted to the base plate 132. In  providesforces [err] (Fig. 14)
which pivot arm as- this preferred embodiment, top plate 142 and the
sembly 140 in opposite directions. The paths of the base plate 132 serve to
rotatably support the disks  magnetic fields are similar to the magnetic
field paths 136.                                          20  shown in Fig.
7 with respect to the disk drive which is The interrelation of the end
plate 130, the base  not the embodiment of the present invention. plate
132, and the casing 134 will be described with  Aflexible circuit assembly
(not shown), similar to respect to Figs. 11-14. End plate 130 is fastened
to  flexible circuit assembly 116 of the previously descri- the casing 134
by four screws 150 which pull the cas-  bed disk drive, carries electrical
signals from header ing 134 towards the end plate 130. As the casing 134
25  56 (Fig. 11) to coil 164 and heads 84. is pulled toward the end plate
130, a gasket 152 (Figs.  The pivoting motion of arm assembly 140 is lim-
13A-13B), positioned between the end plate 130 and  Ited by dowel 178 which
functions as an outside di- the casing 134, is compressed and is squeezed
into  ameter crash stop, and by an 0-ring 180 fitted around grove 153 in
end plate 130. Squeezing gasket 152   center pole support [err] which
functions as an in- into groove 153 holds the gasket in place and elimin-
30  side diameter crash stop. Fig. 14 shows the arm as- ates the need for
the gasket retainers 70 utilized in the  sembly 140 rotated to a position
where the heads 84 previously described disk drive. Pulling the cover 134
are at the outside diameter of the disks 136 and ao- toward the end plate
130 also engages extension 154  tuator arm 160 is in contact with dowel
178. Fig. 15 of the base plate 132 with mounting point 156 in cas-  shows
actuator arm 160 in contact with 0-ring 180 ing 134 (Figs. 11-12),
particularly with a plastic insert  36  and the heads 84 at the inside
diameter of disks 136. 157 provided in mounting point 156.
Actuator assembly 138 of the preferred embodi- To ensure that an even
amount of pressure is ap-  ment can provide an average seek time of 25 ms
and plied at all points along circumference of gasket 152,  a trackto
trackseektime of 8 ms with 1150 tracks per the base plate 132 pivots with
respect to the end plate  25,4 mm (1 inch). Each disk has 776 tracks per
sur- 130 in the plane of the base plate. The pivoting of the   40  face
with 33 blocks per track and 512 bytes per block, base plate 132 is
achieved by mounting the base    providing a formatted capacity of 100
MBytes. plate 132 to the end plate 130 with a single mounting  In the
preferred embodimentof the present inven- screw 159 (Fig. 14). The seal
provided by gasket 152  tion the arm assembly 140 is pivotably mounted be-
is stable at pressures experienced at altitudes from  tween the top plate
142 and the base plate 132. Nev- 61 m (200 feet) below sea level to 3050 m
(10.000   45  ertheless, other arrangements of the arm assembly feet) above
sea level.                             140 are contemplated; for example,
the arm assembly The actuator assembly 138 of the preferred em-  140 could
be mounted to be translated along its long- bodiment of the present
invention, which is similar in  itudinal axis by a linear motor. structure
and function to the actuatorassembly 38 of  During the manufacture of a
disk drive in accor- the previously described disk drive, will be discussed
50  dance with the present invention, efforts must be with reference to
Figs. 14-16. The purpose of actuator  made to prevent foreign matter from
being enclosed assembly 138 is to position heads 84 over Individual  in the
controlled environment within the casing 134. tracks on the disks 136;
eight heads 84, one for each  One source of contaminating particles is the
perma- side of the four disks 136, are used in the preferred  nentmagnets
170which, due totheirstrength, attract embodiment. Arm assembly 140
Includes heads 84,  55   pieces of magnetic material. The danger of the
pres- flexures 86 for supporting the heads 84, and an ac-  ence of magnetic
material in the disk assembly 126 is tuator arm 160 for supporting the
flexures 86. The  two-fold: First, any particle which is present on the arm
assembly 140 pivots on a bearing 162 which is 7    13                  EP 0
363 419 B1                 14 



disk can cause one of the heads 84 to "crash". Sec-  the center post 190b
and the swivel plate 194, the ond, a magnetic particle, if in close
proximity with the  swivel plate 194 would serve as a magnetic return disks
136, can destroy data which is stored on the  and it would be extremely
difficult to release the swiv- disk in magnetic form. Accordingly, in this
embodi-  el plate 194 from the electromagnet A high DC vol- ment of the
present invention, first and second per-   5   tage is applied to the
electromagnet for a short time manent magnets 170a-b are attached to first
and sec-  to capture the swivel plate 194, and the applied vol- ond magnet
carriers 172a-b (Fig. 16). One end of   tage is reduced to a small capture
maintenance level. each of the magnet carriers 172a-b has a c-shaped  Thus,
this structure is low in power consumption and end 174 which engage
indentations 176a-b in center  heat dissipation. Further, despite the low
power con- pole supports [err] The other end of magnet car-  10  sumption
of the electromagnet it is highly reliable in riers 172a-b are held in
position by metal dowel 178  its capture, holding, and release of swivel
plate 194, which extends through the top plate 142 and the base  and thus
latch bracket 184. plate 132. Further, screws (not shown) secure the
Latch bracket 184 pivots on dowel 178 and has magnet carrier I 72a-b to the
top and base plates. The  first and second arms 184a and 184b on opposite
use of magnet carriers 172a-b allows the first and   15  sides of the
pivot. Latch bracket 184 is designed so second magnets 170a-b to be
inserted into the actua-  that it is out-of-balance with respect to the
point at tor assembly 138 when the assembly of the disk as-  which it
pivots on dowel 178 to enhance the locking sembly 126 is close to
completion, thus limiting the  characteristics during shipping and for
non-operation- possibility that the first and second magnets 170a-b  al
shocks. Balancing the latch bracket provides the will attract magnetic
particles prior to the sealing of  20  latch mechanism 146 with
positionally independent the hard disk assembly 126.
operation. Swivel plate 194 is supported by the sec- Electromagnetic latch
146 of the preferred em-  ond arm 184b and the first arm 184a contacts
latch bodiment of the present invention will be described  tab 186. Latch
tab 186 has a sloped portion 186a with reference to Figs. 16-19. The
electromagnetic  which allows the actuator arm 160 to pivot past latch
latch 146 includes a latch mount 182, a latch bracket  25  bracket 184 when
the latch bracket 184 is in the 184 which pivots on metal dowel 178 and
engages    locked position; in particular, latch bracket 184 rides latch
tab 186 on actuator arm 160, and a spring 188  up the sloped portion,
pivoting against the force of for biasing the latch bracket 184 to the
locked posi-  spring 188, as the actuator arm 160 pivots towards tion.
Latch mount 182 has two c-shaped sections    the inside crash stop 180.
Figs. 15 and 18 illustrate 182a-b which engage indentations 176c-d in
respec-  30  the actuator arm 160 locked in position by latch brack- tive
ones of the upper and lower center pole supports  et 184, while Fig. 14
illustrates actuator arm 160 piv- [err] 2. Latch mount 182 is further
positioned by  oted all the way to the outside crash stop 178 with dowel
178. Thus, dowel 178 has three functions: It  latch bracket 184 in the
unlocked position. A notch serves as the outside diameter crash stop, it
serves  196 is provided in first arm 184a of latch bracket 184 as the
pivotforlatch bracket 184, and itserves to pos-  35  to allow latch tab 186
to clear the latch bracket 184 ition the latch mount 182.
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  40  to the unlocked position. However,
othermechanisms housing 190 has an outer wall 190a and a center post  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-   Accordingly, there is described above a latch
tracts swivel plate 194; swivel plate 194 is mounted  mechanism which is of
low power, and thus dissipates on the latch bracket 184 so that it can
swivel in all di-  45  only a small amount of heat which operates reliably
rections and be flush with the outer wall 190a when  regardless of the
orientation of the disk drive; which the swivel plate 194 is captured by
the electromagnet.  reliably locks and unlocks an actuator arm, and reli-
Contact between the entire outer wall 190a and swiv-  ably remains unlocked
when the latch mechanism is el plate 194 is necessary to provide
reliability in the  intended to be unlocked; which occupies available
capture of the swivel plate 194. The center post 190b   50  space in a disk
drive and does not require space pro- for of the coil housing 190 does not
extend as far as  vided specifically for the latch mechanism; and which the
outer wall 190a, and a small air gap exists be-  has the fewest possible
moving parts. tween the center post 190b and the swivel plate 194 to allow
the electromagnet to release the swivel plate 194. The air gap is of the
order of 25-150 [err] (1-6  55   Claims thousandths of an inch) --
preferably 50-100 gm (2-4 thousandths of an inch). Without the air gap
between  1. A latch mechanism for locking an actuator (140) in a disk
drive, comprising latch means (146) piv- 8    13
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disk can cause one of the heads 84 to "crash. Sec-  the center post 190b
and the swivel plate 194, the ond, a magnetic particle, if in dose
proximity with the  swivel plate 194 would serve as a magnetic return disks
136, can destroy data which is stored on the  and it would be
extremelydifficultto release the swiv- disk in magnetic form. Accordingly,
in this embodi-  el plate 194 from the electromagnet A high DC vol- ment of
the present invention, first and second per-   5   tage is applied to the
electromagnet for a short time manent magnets 170a-b are attached
tofirstand sec-  to capture the swivel plate 194, and the applied vol- ond
magnet carriers 172a-b (Fig. 16). One end of   tage is reduced to a small
capture maintenance level. each of the magnet carriers 172a-b has a c-
haped    Thus, this structure Is low in power consumption and end 174 which
engage indentations 176a-b in center  heat dissipation. Further, despite
the low power con- pole supports [err] The other end of magnet car-  10
sumption of the electromagnet it is highly reliable in riers 172a-b are
held in position by metal dowel 178  Its capture, holding, and release of
swivel plate 194, which extends through the top plate 142 and the base  and
thus latch bracket 184. plate 132. Further, screws (not shown) secure the
Latch bracket 184 pivots on dowel 178 and has magnet carrier 172a-b to the
top and base plates. The  first and second arms 184a and 184b on opposite
use of magnet carriers 172a-b allows the first and   15  sides of the
pivot. Latch bracket 184 is designed so second magnets 170a-b to be
Inserted into the actua-  that It is out-of-balance with respect to the
point at tor assembly 138 when the assembly of the disk as-  which it
pivots on dowel 178 to enhance the locking sembly 126 is close to
completion, thus limiting the  characteristics during shipping and for
non-operation- possibility that the first and second magnets 170a-b  al
shocks. Balancing the latch bracket provides the will attract magnetic
particles prior to the sealing of  20  latch mechanism 146 with
positionally independent the hard disk assembly 126.
operation. Swivel plate 194 is supported by the sec- Electromagnetic latch
146 of the preferred em-  ond arm 184b and the first arm 184a contacts
latch bodiment of the present invention will be described  tab 186. Latch
tab 186 has a sloped portion 186a with reference to Figs. 16-19. The
electromagnetic  which allows the actuator arm 160 to pivot past latch
latch 146 includes a latch mount 182, a latch bracket  25  bracket 184 when
the latch bracket 184 is in the 184 which pivots on metal dowel 178 and
engages   locked position; in particular, latch bracket 184 rides latch tab
186 on actuator arm 160, and a spring 188  up the sloped portion, pivoting
against the force of for biasing the latch bracket 184 to the locked posi-
spring 188, as the actuator arm 160 pivots towards tion. Latch mount 182
has two c-shaped sections    the inside crash stop 180. Figs. 15 and 18
illustrate 182a-b which engage indentations 176c-d in respec-  30  the
actuatorarm 160 locked in position by latch brack- tive ones of the upper
and lower center pole supports  et 184, while Fig. 14 illustrates actuator
arm 160 piv- [err] Latch mount 182 is further positioned by  oted all the
way to the outside crash stop 178 with dowel 178. Thus, dowel 178 has three
functions: It  latch bracket 184 in the unlocked position. A notch serves
as the outside diameter crash stop, it serves  196 is provided in first arm
184a of latch bracket 184 as the pivotforlatch bracket 184, and it serves
to pos-  35  to allow latch tab 186 to clear the latch bracket 184 ition
the latch mount 182.                         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
40  to the unlocked position. However, other mechanisms housing 190 has an
outer wall 190a and a center post  for pivoting the latch bracket could be
employed, for I 90b. When a current is passed through coil 192, the
example, a solenoid. magnetic field generated by the coil housing 190 at-
Accordingly, there is described above a latch tracts swivel plate 194;
swivel plate 194 is mounted  mechanism which is of low power, and thus
dissipates on the latch bracket 184 so that it can swivel in all di-  45
only a small amount of heat; which operates reliably rections and be flush
with the outer wall I 90a when  regardless of the orientation of the disk
drive; which the swivel plate 194 is captured by the electromagnet.
reliably locks and unlocks an actuator arm, and reli- Contact between the
entire outer wall 190a and swiv-  ably remains unlocked when the latch
mechanism is el plate 194 is necessary to provide reliability in the
intended to be unlocked; which occupies available capture of the swivel
plate 194. The center post 190b   50  space in a disk drive and does not
require space pro- for of the coil housing 190 does not extend as far as
vided specificallyforthe latch mechanism; and which the outer wall 190a,
and a small air gap exists be-  has the fewest possible moving parts. tween
the center post 190b and the swivel plate 194 to allow the electromagnet to
release the swivel plate 194. The air gap Is of the order of 25-150 [err]
(1-6  55   Claims thousandths of an inch) -- preferably 50-100 [err] (2-4
thousandths of an inch). Without the airgap between  1. A latch mechanism
for locking an actuator (140) in a disk drive, comprising latch means (146)
piv- 8    15                  EP 0 363 419 B1                 16 



otally supported in the disk drive for motion be-  8. A latch mechanism
according to any preceding tween a first position and a second position In
claim, further comprising a latch tab (186) provid- which said latch means
engages the actuator,       ed on the actuator (140), wherein said latch
electromagnetic means (190,192) to move said       means (146) engages said
latch tab. latch means from said second position to said   5 first
position, characterised in that said latch  9. A latch mechanism according
to claim 8, wherein mechanism further comprises a planar swivel        the
actuator (140) pivots between latched and plate (194) pivotally mounted on
said latch means  unlatched positions, said latch means (146) en- so that
the plane of said planar swivel plate pivots  gages said latch tab (186)
when the actuator is in with respect to said latch means, and said elec-
10  the latched position, and said latch tab (186) has tromagnetic means
(190,192) having a planar        a sloped portion (186a) to allow the
actuator to first pole (190a) for capturing said swivel plate so  pivot to
the latched position. that the plane of said planar swivel plate is flush
with the plane of said planar first pole to move  10. A latch mechanism
according to any preceding said latch means from the second position to the
15  claim, comprising biasing means (188) for pivot- first position,
thereby disengaging said latch     ing said latch means to the second
position. means from the actuator. 11. A hard disk drive assembly,
comprising a spin 2. A latch mechanism according to claim 1, wherein
motor (137), a disk (136) mounted on said spin said electromagnetic means
(190,192) has a sec-  20  motor, said disk having a landing zone, transduc-
ond pole (190b) and said planar swivel plate (194)  er means (84) for
interacting with said disk and an contacts only said first pole (190a) of
the electro-  actuator (140) for positioning said transducer magnetic means
when said swivel plate is cap-      means with respect to said disk,
characterised by tured by said electromagnetic means.               a latch
mechanism as claimed in any preceding 25      claim for latching said
actuator so that said trans- 3. A latch mechanism according to claim 1,
wherein    ducer means is positioned over said landing said electromagnetic
means (190,192) compris-      zone, an end plate (130), a base plate (132)
es a housing (190) having an outerwall (190a), a   mounted on said end
plate so that said end plate center pole (190b), and a coil (192) in the
region  and said base plate are orthogonally related, the between said
outer wall and said center pole, said  30  spin motor (137) and the
actuator (140) being outer wall comprises said planar first pole and
mounted on said base plate, a casing (134) at- said center pole comprises a
second pole, and      tached to said end plate and encompassing said said
planar swivel plate (194) contacts only said  base plate in a controlled
environment establish- outer wall when said planar swivel plate is cap-
ed by said end plate and said casing, and current tured by said
electromagnetic means.       35      supply means for supplying electric
current to said electromagnetic means (190,192). 4. A latch mechanism
according to claim 3, wherein an air gap exists between said center pole
(190b) and said planar swivel plate (194) when theswiv-  Patentansprfiche
el plate is captured by said electromagnetic  40 means (190,192).
1. Rlegelmechanismus zum Verriegeln einer Stell- einrichtung (140) in einem
Plattenlaufwerk, um- 5. A latch mechanism according to claim 4, wherein
fassend: es  Riegelmittel (146), das in dem Plat- the air gap between said
center pole (190b) and    tenlaufwerkzur Bewegung zwischen einerersten said
swivel plate (194) is approximately 25-150   45  Stellung und einer zweiten
Stellung, in der das pm (1-6 thousandths of an inch).
Riegelmittel  die  Stelleinrichtung  ergrelft, schwenkbar gehaltert ist,
ein elektromagneti- 6. A latch mechanism according to any preceding
aches Mittel (190, 192) zur Bewegung des Rie- claim, wherein said latch
means (146) has a pivot  gelmechanismus aus der zweiten Stellung in die
point (178), is pivotably mounted at the pivot  5o  erste Stellung, dadurch
gekennzeichnet, dall der point, and is out-of-balance with respect to the
Riegelmechanismus ferneresine flache Schwenk- pivot point.
platte (194) aufweist, die an dem Riegelmecha- nismus derart schwenkbar
angebracht ist, dall 7. A latch mechanism according to any preceding
die Ebene der flachen Schwenkplatte relativ zu claim, further comprising
biasing means (188) for  s5  dern Regelmittel verschwenkt, und das elektro-
moving said latch means (146) from the first pos-  magnetische Mittel (190,
192) einen flachen er- ition to the second position to engage said latch
stin Pol (190a) zum Fangen der Schwenkplatte means with the actuator (140).
aufweist derart, daB die Ebene der flachen 9    l~l1I II Il I Jil 111 Dil 
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S   * Schwenkplatte mit der Ebene des flachen ersten     Stelleinrichtung
(140) zwischen verriegelten und Pole fluchtet, um das Riegelmittel aus der
zwei-   entriegelten Stellungen verschwenkt, wobel das ten Stellung In die
erste Stellung zu bewegen, um  Riegelmittel (146) die Riegellasche (186)
er- hierdurch das Riegelmittel von der Stelleinrich-   greift, wenn sich
die Stelleinrichtung in der ver- tung zu losen.
5       riegelten Stellung befindet, und wobei die Riegel- lasche einen
Schragabschnitt (186a) aufweist, 2. Riegelmechanismus nach Anspruch 1, in
dem          damit die Stelleinrichtung in die verriegelte Stbl- das
elektromagnetische Mittel (190,192) einen      lung verschwenken kann.
zweiten Pol (190b) aufweist und die flache Schwenkplatte (194) nur den
ersten Pol (190a)  lo  10. Riegelmechanismus nach einem der vorherge- des
elektromagnetischen Mittels berlihrt, wenn     henden Ansprache, der ein
Vorspannmittel (188) die Schwenkplatte von dem  elektromagneti-
aufweist, um das Riegelmittel in die zweite Stel- schen Mittel gefangen ist
lung zu verschwenken. 3. Riegelmechanismus nach Anspruch 1, In dem   15
11. Festplattenlaufwerksanordnung umfassend: ei- das elektromagnetische
Mittel (190,192) eln Ge-    nen Umlaufmotor (137), eine an dem Umlaufmo-
hause (190) mit elner AuSenwand (190a), einen      tor angebrachte Platte
(136), wobei die Platte el- Mittolpol (1 90b) und eine Spule (192) in dem
Be-  ne Landezone aufweist, ein Wandlermittel (84) reich zwischen der
Aulenwand und dem Mittel-       zum Zusammenwirken mit der Platte und eine
pol aufweist, wobei die AuBenwand den flachen   20  Stelleinrichtung (140)
zum  Positionieren des ersten Pol aufweist und der Mittelpol elnen zwei-
Wandlermittels relativ zu der Platte, gekenn- ten Pol aufweist, und wobel
die flache Schwenk-    zeichnet durch elnen Riegelmechanismus nach platte
(194) nurdieAu~enwand ber0hrt, wenn die     einem der vorhergehenden
Anspriche zum Ver- flache Schwenkplatte von dem elektromagneti-
riegeln der Stelleinrichtung derart, dar3 des schen Mittel gefangen ist.
25      Wandlermittel Ober der Landezone angeordnet let, elne Endplatte
(130), eine Basisplatte (132), 4. Riegelmechanismus nach Anspruch 3, in dem
die an der Endplatte derart angebracht ist, daa zwischen dem Mittelpol
(190b) und der flachen      die Endplatte und die Basisplatte in
orthogonaler Schwenkplatte (194) ein Luftspalt vorhanden ist,   Beziehung
stehen, wobei der Umlaufmotor (137) wenn die Schwenkplatte von dem
elektromagne-  30   und die Stelleinrichtung (140) an der Basisplatte
tischen Mittel (190,192) gefangen ist.             angebracht sind, ein
Gehause (134), des an der Endplatte angebracht ist und die Basisplatte in
5. Riegelmechanismus nach Anspruch 4, in dem          einer durch die
Endplatte und das Gehause ge- der Luftspalt zwischen dem Mittelpol (190b)
und    bildeten kontrollierten Umgebung einschlielt, der Schwenkplatte
(194) etwa 25 - 150 lam (1-6  35  und sin Stromzufuhrmittel zurZufuhrvon
elektri- tausendsetl Inch) aufweist.                        schem Strom zu
dem elektromagnetischen Mittel (190,192). 6. Rlegelmechanismus nach einem
der vorherge- henden Anspruche, in dem dus Riegelmittel (146) einen
Schwenkpunkt (178) aufweist, an dem   40   Revendlcatlons Schwenkpunkt
schwenkbar angebracht ist und ralativ zu dem Schwenkpunkt auBer Gleichge-
1. Mecanisme de verrouillage pour bloquer un ac- wicht steht.
tionneur (140) dane une unite A disques, compor- tent des moyens de
verrouillage (146) supportes 7. Rlegelmechanismus nach elnem der vorherge-
45     de maniere pivotante dans l'unite A disques pour
hendenAnspruche,derfernereinVorspannmittel         se deplacer entre une
premiere position et une (188) zum Bewegen des Riegelmittels (176) aus
seconde position dane laquelle lesdits moyens der ersten Stellung in die
zweite Stellung zum     de verroulliage sont en prise avec l'actionneur,
Eingriff des Riegelmittels mlt derStelleinrichtung  des moyens
electromagn6tiques (190,192) pour (140) aufweist.
50       d6placer lesdits moyens de verrouillage A partir de ladito seconde
position vers ladito premiere 8. Riegelmechanismus nach elnem der vorherge-
position, caracterise en ce que ledit m6canisme henden Anspruche, der
ferner sine an der Stell-    de verrouillage comport. en outre une plaque
einrichtung (140) vorgesehene Riegellasche         plane pivotantb (194)
montee de maniere pivo- (186) aufweist, wobei dus Riegelmittel (146) die
55  tantosurlesdits moyens deverroulliage, de sorts Riegellasche ergreift.
que Is plan de ladite plaque plane pivotante pivo- to par rapport auxdits
moyens de verrouillage, et 9. RiegelmechanismusnachAnspruch8,indemdie
lesdits moyens 6lectromagnetiques (190, 192) 10    19                  EP 0
363 419 B1                 20    I  11111111111 111l! 11 



ont un premier pole plan (1 90a) destin6 a attirer  sition pour mettro en
prise lesdits moyens de ladite plaque pivotante, de sorte quo Is plan de
la-  verrouillage avec l'actionneur (140). dite plaque plane pivotantb solt
coplanalre au plan dudit premier pOle plan afin de d6placer les-  8.
Mecanisme de verrouillage salon l'une quelcon- dits moyens de verroulliage
A partir de la secon-   6  quo des revendications precedentes, comportant
do position vers la premiere position, degageant   en outre une pattb de
verrouillage (186) agencee par consequent lesdits moyens de verrouillage
sur l'actionneur (140), dane loquel lesdits de l'actionneur.
moyens de verrouillage (146) viennent on prise avec ladite patte de
verrouillage. 2. Mecanisme de verrouillage solon la revendica-  10 tion 1,
dans lequel lesdits moyens 6lectromagn6-  9. Mecanisme de verroulilage
solon la revendica- tiques (190, 192) comporent un second pole        tion
8, dans lequel l'actionneur (140) pivote entre (190b) et ladite plaque
pivotante plane (194) est  les positions verrouill6e et deverrouillee,
lesdits en contact uniquement avec ledit premier pole      moyens de
verrouillage (146) viennent en prise (190a) des moyens electromagnetiques
lorsque   15  avec ladite patte de verrouillage (186) lorsque ladite plaque
pivotant est attiree par lesdits    l'actlonneur est dans la position
verrouille, et la- moyens 6lectromagnhtiques.                         dite
patte de verrouillage (186) comport. une partie inclinee (186a) pour
permettre A l'action- 3. Mecanisme de verrouillage solon la revendica-
neur de pivoter vers la position verrouillee. tion 1, dans lequel lesdits
moyens electromagne-  20 tiques (190, 192) comportent une carcasse (190)
10. Mdcanisme de verrouillage selon l'une quelcon- ayant une parol
exterieure (1 90a), un p6le central  quo des revendicatlons precedentes,
comportant (190b), et une bobine (192) plac6e dans la zone    des moyens de
rappel (188) destines A faire pivo- situes entre ladite parol exterieure et
ledit pole  ter lesdits moyens de verrouillage vers la secon- central,
ladite paroi exterieure constitue ledit pre-  26  de position. mier pole
plan et ledit pole central constitue un second pole, et ladite plaque
pivotantb plans   11. Ensemble formant unite a disque dur, comporiant (194)
vient uniquementen contact avec ladite pa-   un moteur rotatif (137), un
disque (136) monte sur roi exterieure lorsque ladite plaque pivotante pla-
ledit motbur rotatif, ledit disque ayant une zone ne est attiree par
lesdits moyens electromagne-  30  d'atterrissage, des moyens (84) tormant
trans- tiques.                                            ducteur destines
A interagir avoc ledit disque et un actionneur (140) destine A positionner
lesdits 4. Mecanisme de verrouillage solon la revendica-      moyens
formant transducteur par rapport audit tion 3, dans lequel un espace d'air
existentre le-  disque, caracterise par un mecanisme de dit pole central
(190b) et ladito plaque pivotante  35  verrouillage tel quo revendlque dans
l'une quel- plane(194) lorsque la plaque pivotanto estattires  conque des
revendications precedentes pour par lesdits moyens electromagnetiques (190,
verrouiller ledit actionneur de sorte quo lesdits 192).
moyens formant transducteur solbnt positionnes au-dessus de laditb zone
d'atterrissage, une pla- 5. Mecanisme de verrouillage solon la revendica-
40  que d'extremite (130), une plaque (132) formant tion 4, dans lequol
l'espace d'air existent entre le-  base montee sur ladit plaque
d'extremite, de dit pble central (190b) et ladite plaque pivotante  sorte
quo ladite plaque d'extremite et quo ladite (194) east approximativement de
25 A 150 itm (1    plaque tormant base solent positionnees perpen- A 6
milliemes de pouce).                           diculairement l'une par
rapport A l'autre, le mo- 45     tour rotatif (137) et l'actionneur (140)
etant mon- 8. Mecanisme de verrouillage solon l'une quelcon-     tes sur
ladite plaque tormant base, un botlier quo des revendications precedentes,
dans lequel    (134) fix sour ladite plaque d'extremit6 et recou- lesdits
moyens de verrouillage (146) comporent     vrantladitb plaqueformant base
dans un environ- un point (178) formant pivot, sont montes de ma-   nement
regule etabli parladite plaque d'extremite niere pivotante au niveau du
point formant pivot,  6o  et ledit boltier, et des moyens d'alimentation en
et sont desequilibres par rapport au pointformant  courant pour alimenter
un courant electrique vers pivot.
lesdits moyens electromagnetiques (190, 192). 7. Mecanisme de verroulliage
selon l'une quelcon- quo des revendications precedentes, comportant  55 en
outre des moyens de rappel (188) destines A deplacer lesdits moyens de
verrouillage (146) A partir de la premibre position vers la seconde po- 11


