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the latch is greatest when the head is parked. Accord- ingly, to ensure
reliable latch release, the electromag- BACKGROUND OF THE INVENTION
net must create a strong enough capture force to overcome the biasing force
when the clapper plate is Field of the Invention.                       5
at its farthest distance from the electromagnet and the effect of the
electromagnet on the clapper is at a The present invention relates to
parking devices  minimum. Further, the spring or other means used to for
disk drives; more particularly, to devices which  bias the latch arm to the
latched position must provide position and retain the head(s) of a disk
drive over a  a large enough biasing force to overcome any resid- selected
portion of a hard (orfixed) disk when the disk  io  ual magnetism in the
clapper, thereby increasing the drive is not in use.
required capture force. To create a large enough force to release a latch
Description of the Related Art                     arm, a solenoid must be
relatively large. And, as with an electromagnet, the solenoid mustdevelop
the larg- Conventional hard disk drives often incorporate a   15  est force
at the beginning of its stroke -- i.e., when the device for parking the
head(s) of the drive. As used in  solenoid is least able to generate force.
Air activated this patent, the terms "park" and "parking" refer to  parking
devices may pose the problem of interference maintaining the position of
the head(s) over a select-  with the air flow necessary for the heads to
fly prop- ed portion (usually a "landing zone" at the inside or  erly.
Additionally, the air flow in a disk drive is only outside diameter) of the
disk (ordisks) by latching the   20  sufficient to create a relatively
small release force, actuator which supports the head(s). Many parking
creating reliability problems for latch release. The devices park the
head(s) by physically engaging   lack of release force also means that the
biasing force (latching) the actuator, and the terms "latched" and  must be
relativelysmall, therebydecreasing reliability "unlatched" respectively
refer to the engagement and  of parking (latching). disengagement of the
parking device and the actua-  25  Purely magnetic parking devices park the
actua- tor.                                              tor by the
attraction of and direct contact between a In conventional disk drives, a
head "flys" over the  magnetically permeable portion of the actuator and a
surface of a disk, riding on the stream of air created  magnet. The primary
drawback of a magnetic latch of by the rotation of the disk. When the disk
stops rotat-  this type is that curing operation of the disk drive the ing,
for example, when power is turned off, the head   30  rotational movement
of the actuator is adversely af- lands on the disk. If the head lands on a
portion of the  fected by the attraction of the magnetically perme- disk
which is used to store data, there is a possibility  able portion of the
actuator and the magnet, thereby that the disk, and thus the data stored on
the disk, will  creating problems with the track following and seek be
damaged. In addition, physical shocks experi-  functions. Further, an
extremely large force is re- enced during shipping orother non-operational
move-  35  quired to release the actuator from the magnet. ments of a disk
drive may cause the head to "slap"  US-A-4 654 735 discloses a parking
device for a disk against the disk, possibly causing a loss of data if the
drive including an actuator for selectively positioning head slaps againsta
data-carrying portion of the disk.  a transducer over a data storage medium
with a latch Parking the head assures that the head will land on  means to
hold the actuator in a parked position. the landing zone -- i.e., a
non-data storage portion of  40 the disk -- and will be held in a position
over the land-  SUMMARY OF THE INVENTION ing zone during the power down
period. Various types of parking (or latching) devices     The present
invention, provides a parking device have been used to lockthe actuatorarm
of avoice coil  fora diskdrive having a data storage medium, a trans- in a
selected position when the disk drive is not oper-  45  ducer for reading
information from and writing infor- ating. Many parking devices utilize a
spring biased  mation to the data storage medium, and an actuator pivoting
latch arm which holds the actuator in a   forselectively positioning the
transducerwith respect parked position under the force of the spring when
the  to the data storage medium, the actuator including a disk drive is not
in use and an electromagnet to re-  magnetfor providing a magnetic field
and an actuator lease the latch during operation of the drive.  50  coil
mounted on the actuator arranged so that a cur- Air activated parking
devices rely on the air flow  rent in said coil creates a force to pivot
said actuator, generated by the rotating disks to release a spring
comprising; latch means mounted in the disk drive to biased latch arm.
Other parking devices use a sole-  move between latched and unlatched
positions, for noid to release a latch arm.                       engaging
and parking the actuator when said latch In parking deviceswhich utilize an
electromagnet  55  means is in the latched position; characterised by a to
attract a clapper plate, the clapper is at its farthest  magnetically
permeable latch return, provided on distance from the electromagnet when
the head is   said latch means in the magneticfield provided by the parked,
and the capture force necessary to release  magnet, for providing a biasing
force to move said 2    



3                   EP 0 445 146 B1                     4 latch means to
the latched positions; and coil means,  DESCRIPTION OF THE PREFERRED
providing on the latch means, arranged so that a cur-  EMBODIMENTS rent in
said coil means, in the magnetic field provided by the magnet, creates a
releaseforce of substantially  Adisk drive including a parking device
according opposite direction with respect to said biasing force   5   to
the present invention will be described with refer- which moves said latch
means to the unlatched pos-  ence to Figs. 1-6. The disk drive described
herein in- ition.                                             cludes, for
example, four (4) disks with a magnetic The present invention also provides
a disk drive  coating and utilizes Winchestertechnology; however, having a
base, comprising; a data storage medium   the disk drive may utilize
various numbers of disks supported by the base; transducer means for
reading   10  (and a corresponding number of heads, usually one information
from said writing information to said data  per disk surface -- two (2)
heads per disk) and other storage medium; actuator means, supported by the
types of disks, for example, optical disks, and other base, for selectively
positioning said transducer  read/write technologies, for example, lasers.
The disk means with respect to said data storage medium, in-  drive is
constructed so that the head(s) are parked cluding an actuator arm
pivotally mounted on the   15  when the actuator is latched by a parking
device. base having a first end forsupporting said transducer  Adisk drive
20 including the magnetic parking de- means and a second end; a magnet for
providing a   vice of the present invention will be described with ref-
magnetic field, a motor housing for supporting said  erence to Figs. 1-3.
Disk drive 20 has a base 22 and magnet and for providing a return for the
magnetic  a cover 24. Base 22 supports most of the internal field, and an
actuator coil, provided on the second   20  components of the drive
including a disk assembly 25 end of said actuator arm, arranged so that a
current  (having a spin motor 26 and disks 28a-d) and actuator in said
actuator coil in the magnetic field provided by  assembly 30 for
positioning head(s) 32 with respect said magnet, creates a force to pivot
said actuator  to disk 28. A gasket (not shown) Is provided between arm;
and parking means for selectively parking said  base 22 so that cover 24 is
sealably attached to base actuator arm and said transducer means, including
a   25  22 to provide a controlled environment between base latch body,
pivotally mounted on said motor housing,  plate 22 and cover24, and cover24
includes a header for engaging said actuator arm, characterised by; a  34
for providing the transfer of all electrical signals latch return provided
on a portion of said latch body  between the controlled environment and a
printed cir- in the presence of the magnetic field provided by said  cuit
assembly 35 attached to the base 22 and cover magnet for magnetically
biasing said latch bodyto en-  30  24. gage said actuator arm, and a latch
coil, provided on  The disk drive 20 may have dimensions falling said latch
body, arranged so that a current in said  within the 3-1/2" (90 mm) form
factor. In the preferred latch coil in the magnetic field creates a force
to re-  embodiment of the 3-1/2" (90 mm) form factor the di- lease said
latch body from said actuator arm.      mensions are as follows: length
5.75" (146 mm); 35  width 4.00" (102 mm); and height 1.625" (41 mm). BRIEF
DESCRIPTION OF THE DRAWINGS                  Four disks 28a-d provide 200
Mb of memory using all eight surfaces for data storage with 1700 tracks per
Fig. 1 is an isometric, partial cutaway view of a  inch, 22,000fluxchanges
per inch, and 38 sectors per disk drive in accordance with the present
inven-  track. Embedded servo bursts provide closed-loop tion;
40  tracking as described in co-pendingApplications Ser- Fig. 2 is a
partial cutaway, plan view of a disk  ial Nos. 057,806 and 058,289,
assigned to the Assign- drive including a parking device in accordance  ee
of the subject Application, which are hereby incor- with the present
invention;                     porated by reference. The overall power
consumption Fig. 3 is a partial plan view of a disk drive showing  of the
disk drive is less than 6 watts and the power the actuator and a parking
device in accordance   45  consumption may be as low as 2 watts during idle
per- with the present invention;                     iods. The parking
device of the present invention Fig. 4 is top view of a latch body of a
parking de-  draws less than 0.2 watts which contributes to the low vice in
accordance with the present invention;  overall power consumption. Fig. 5
is a side view a latch body of a parking de-  The shell-like structure of
base 22 provides the vice in accordance with the present invention;  50
rigidity necessary to ensure that the heads 32 asso- and
ciated with the various disks 28a-d are all positioned Fig. 6 is an
isometric, partial cutaway view of a  over tracks which lie in the same
cylinder. A cylinder motor housing and a latch body of a parking de-  is a
vertically oriented segment representing the vice in accordance with the
present invention.  same track on the respective disks 28. Flexing of the
55  structure supporting the heads 32, which are mount- ed on the actuator
30 at one location in the disk drive 20, and the disks 28, which are
mounted on the motor 26 at another location in the disk drive 20, would 3
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problems by moving different heads  motor housing 44 and the aluminum base
22. 32 by different amounts with respect to the respective  Magnets 50a, b
are supported by bottom portion disks 28. In addition, cover 24 is designed
to provide  44b of motor housing 44, and top portion 44a, bottom a sealed
environment for the disks without disturbing  portion 44b and back portion
44c of motor housing 44 the structural rigidity of base 22. A three point
mount-   5   provide returns for the magnetic fields generated by ing
system is used to attach cover 24 to base 22, with  magnets 50 a, b. First
and second magnets 50a, b screws 25a-c providing the sealing force.
have opposite poles attached to bottom portion 44b Base 22 has a back wall
22a and first and second  of motor housing 44 (e.g., the south pole
offirstmag- spaced, parallel side walls 22b, c, and spin motor 26  net 50a
and the north pole of second magnet 50b are is supported between the first
and second side walls  10  attached to bottom portion 44b) to provide first
and 22b, c. Spin motor 26 comprises pre-loaded bearings (not shown) and
thus the mounting of spin motor 26  second magnetic fields [err]  in the
air gap be- to base 22 is not critical to the operation of the spin  tween
respective ones of the first and second mag- motor 26. Disks 28, which are
rotated by spin motor  nets 50a, b and top portion 44a. First and second
26, have selected Inside and outside diameters 36   15  magnetic fields
[err]  , are encompassed in and 37 and a landing zone (or non-data area) 38
lo-  closed magnetic field loops in motor housing 44. By cated, e.g.,
adjacent to the inside diameter 36. The landing zones 38 comprise
anyselected portion of the  containing the magnetic fields [err], in re-
disks 28; however, a portion of the disk 28 adjacent  turns the magnetic
field intensity of each field is in- to the inside or outside diameter 36,
37 is usually se-  20  creased in the region between the respective first
and lected. In one embodiment of drive 20, inside diame-  second magnets
50a, b and top portion 44a; the ter 36 is at a radius of approximately 0.98
inches and  strength of the magnetic field in this region is directly
outside diameter 37 is at a radius of approximately  related to the torque
which thevoice coil exerts on the 1.79 inches. Landing zone 38 extends from
a diame-  actuatorarm40, and thus the rotational velocity of ac- ter of
approximately 0.86 inches to inside diameter  25  tuator arm 40 and the
seek times for the drive. 36.
The motor housing 44 and actuator coil 42 are ar- The function of the
actuator assembly 30 is to se-  ranged so that a current in coil 42, in the
presence of lectively position heads 32 with respect to the surfac-  the
magnetic fields created by magnets 50 a, b, cre- es of disk(s) 28 by
pivoting actuator arm assembly 40,  ates a force which pivots actuator arm
40. Currents more particularly, to position the heads 32 over indl-  30
passing in opposite directions in coil 42 create tor- vidual tracks on
disk(s) 28. Actuator assembly 30 is  ques in opposite directions and pivot
actuator arm 40 a rotary voice coil actuator including pivotable actua-  to
position heads 32 atselected locations with respect tor arm 40, head(s) 32
mounted at a first end 40a of  to disk 28. actuator arm 40, an actuator
coil 42 mounted at a sec-  A read/write flex circuit 58 is connected to
header ond end 40b of actuator arm 40 on the opposite side   35  34 by a
connector 59 and carries electrical signals of the pivot polntfrom the
first end 40a of the actuator  from header 34 to actuator assembly 30.
Connector arm 40. Each head 32 is supported on actuator arm  59 is mounted
on the tail 44d of motor housing 44 by 40 by load beams 46 and flexures
(not shown) provid-  flex circuit bracket 60. Flex circuit bracket 60
includes ed between load beams 46 and each head 32. A bear-  a portion 60-1
which supports a portion of read/write ing assembly 48 is inserted in
actuator arm 40 and   40  flex circuit 58 to define the service loop of the
mounted betweenfirstand second walls22b, c to pro-  read/write flex circuit
58. A spin motor flex circuit 62 vide the pivoting action of actuator arm
40. Actuator  carries electrical powerfrom connector 59 to spin mo- arm 40,
including all of the components attached   tor 26. Spin motor flex circuit
62 is attached to first thereto, is precisely balanced, i.e., equal amounts
of  wall 22b of base 22. weight are provided on eitherside of the pivot
pointso   45  The service loop of read/write flex circuit 58 is de- that
the positioning of head(s) 32 is less susceptible  signed to exert only a
minimal amount of rotational to linear shock and vibration.
force (torque) on actuator arm 40. Any torque exerted An actuator motor
housing 44 is formed of mag-  on actuator arm 40 by any means other than
the voice netically permeable material which has a "c" shaped  coil portion
of the actuator assembly 30 affects the cross section, as shown in Fig. 6.
Motor housing 44   50  function of actuator assembly 30 in positioning
heads has top 44a and bottom 44b portions. As shown in the  32 with respect
to disk 28, particularly the track fol- top view of Figs. 2 and 3, the
actuator motor housing  lowing and seek functions described in co-pending
is formed with an approximately [err] bend. Motor    Applications, Serial
Nos. 057,806 and 058,289. Thus, housing 44 is attached to base 22 by screws
57a, b.  any torques created by the voice coil assembly must Actuator motor
housing 44 is attached to back wall  55   be controlled to compensate for
the force exerted by 22a and not to first and second walls 22b, c to avoid
the read/write flex circuit 58. stresses on base 22which could be caused by
the dif-   Read/write flex circuit 58 may be separated into ferent
coefficients of thermal expansion of the steel 4    



7                   EP 0 445 146 B1                 8 three portions; a
first portion carrying current to ac-  latch body 67. Latch arm 70 has a
notch 71 which en- tuator coil 42 and a second portion which is a ground
gages a latch pin 76 on actuator arm 40 and supports plane separating the
current carrying portion from a  a counterweight 78 which balances the
latch body 67 third data carrying portion. The data carrying portion  and
the various components attached thereto about provides signals to heads 32
for recording information   5   its pivot points. Latch arm 70 also
supports pin 68a. on disk 28 and carries signals from the heads 32 to
Second arm 72 supports a latch coil 80 and a latch the printed circuit
assembly 35, via header 34, when  return (or latch bias) 82 which comprises
a magneti- reading data from disk 28. The ground plane prevents  cally
permeable element. Third arm 74 supports pin interference with the
relatively weak data signals  68b. Latch body 67, including all of the
components which would otherwise be caused by the larger cur-  10  attached
thereto, is precisely balanced about the piv- rents necessary for actuator
coil 42 passing through  ot points provided by pins 68 a, b so thatthe
operation the first portion of the read/write flex circuit 58.  of parking
device 66 is less susceptible to linearshock Crash stops are provided to
limit the pivoting  and vibration, andso that minimum amounts of force,
movement of actuator arm 40 so that heads 32 travel  and thus a minimum of
electrical current in coil 80, are only between the inside and outside
diameters 36, 37   15  required to pivot the latch body 67. of disk 28. An
outside diameter crash stop 64 is pro-  A latch flex circuit 84 carries
current to coil 80 vided by a screw 64-1 provided in second wall 22c of
from connector 59. The forces provided by latch coil base 22, and a
compliant sleeve 64-2 formed of, for  80 and latch return 82 must be
adjusted to compen- example, rubber or plastic provided on screw 64-1.
sate for the rotational resistance (torque) created by When the pivoting
motion of actuator arm 40 places  20  frictional forces and latch flex
circuit 84. heads 32 at the outside diameter 37 of disk 28, first  A
biasing force, which affects only latch body 67, crash tab 40-1 provided on
actuator arm 40 contacts  is provided by the attraction of latch return 82
to per- compliant sleeve 64-2 of the outside diameter crash  manent magnet
50a. This biasing force rotates latch stop 64, thereby preventing movement
of the heads  body 67 so that latch arm 70 engages latch pin 76 to 32
beyond the outside diameter 37. Inside diameter  25  park actuator arm 40.
Passing a current in the appro- crash stop 65 comprises a pin 65-1 provided
on the  priate direction in coil 80, which is positioned in the bottom
portion 44b of actuator motor housing 44, and  magnetic field of magnet
50a, creates a force which a compliant sleeve 65-2 provided on pin 65-1.
Inside  repels the latch coil 80 from magnet 50a and rotates diameter crash
stop 65 contacts second crash tab 40-  latch body 67 so that latch arm 70
swings away from 2 provided on actuator arm 40 to limit the movement  30
latch pin 76. of heads 32 beyond the inside diameter 36.            When
power to the disk drive 20 is off, the actua- A parking device 66 for
parking the heads 32, i.e.,  tor arm 40 is positioned so that second crash
tab 40- latching the actuator arm 40 in an orientation where  2 abuts pin
65 and latch arm 70 engages latch pin 76. heads 32 are positioned, for
example, at the inside di-  Any rotation of actuator arm 40 away from crash
stop ameter 36 of disk 28, will be described with reference   35  65
creates a torque which maintains the latch body 67 to Figs. 2-6. Parking
device 66 moves between a    in the latched position; as shown in Fig. 3,
the moment latched position, in which parking device 66 engages  arm of the
force created by rotational movement of ac- and latches actuator arm 40,
and an unlatched posi-  tuator arm 40 passes on the side of the pivot
provided tion, in which the parking device 66 is clear of the por-  by pins
68a, b closest to disks 28. Accordingly, park- tion of the actuator arm 40
which the parking device   40  ing device 66 reliably maintains the
actuator arm 40 engages. Fig. 2 shows parking device 66 in the un-  in the
latched position. latched position and Fig. 3 shows parking device 66   As
power is provided to the disk drive, a current in the latched position,
engaged with actuator arm 40.  In latch coil 80 swings latch body to the
position In the preferred embodiment of the present invention,  shown in
Fig. 2, allowing actuator arm 40 to swing the parking device is pivotally
mounted in the disk  45  freely without having latch pin 76 contact latch
arm drive to rotate between the latched and unlatched  70. positions.
However, in an alternative embodiment a    The process for latching
actuator arm during parking device may be mounted to move linearly be-
power-down is as follows. During power-down of the tween the latched and
unlatched positions using bias-  disk drive 20, the control means provided
by the cir- ing and release forces provided in accordance with  50  cultry
on printed circuit 35 causes actuator assembly the present invention.
30 to pivot the actuator arm 40 to the position where Parking device 66
Includes a latch body 67, piv-  the heads 32 are over the landing zone 38
of disk 28 otally mounted in the disk drive 20, for example, by  before the
rotational speed of the disk 28 is de- pins 68a, b which engage motor
housing 44. Latch   creased to the point where the heads 32 land on the
body is formed in two portions 67-1 and 67-2, which  55   disk28. Then,
powerto coil 80 is discontinued and the join at line SF-SF (Fig. 5) with a
snap fit, to allow latch  biasing force provided by latch return 82 rotates
the body to be assembled over and pins 68a, b to engage  latch body 67 so
that latch arm 70 engages latch pin motor housing 44. Three arms 70, 72, 74
extend from  76 to park the heads 32. 5    



9                   EP 0 445 146 B1                  10 In the preferred
embodiment, a portion of latch     with respect to the data storage medium
(28a-d), coil 80 is provided in gap 81 between magnet 50a and   the
actuator including a magnet (50a) for provid- the top portion 44a of motor
housing 44 when the ac-   Ing a magnetic field and an actuator coil (42)
tuator arm 40 is parked. This orientation provides the  mounted on the
actuator arranged so that a cur- maximum release force when the parking
device 66   5   rent in said coil (42) creates a force to pivot said is in
the latched position, and thus assures reliability  actuator, comprising:
in disengaging latch arm 70 and actuator pin 76 and     latch means (70,71)
mounted in the disk overcoming the biasing force created by latch return
drive to move between latched and unlatched 82. A simplified analysis of
the forces created by the  positions, for engaging and parking the actuator
current flowing in various portions of coil 80 can be   10  when said latch
means (70,71) is in the latched performed by assuming that the current in
coil 80 only  position; travels in four directions, as if the coil had a
square      characterised by shape. The forces created by the current
flowing to-         a magnetically permeable latch return wards and away
from the magnet 50a are equal and       (82), provided on said latch means
(70,71) in the opposite, and thus cancel each other. However, the  15
magnetic field provided by the magnet (50a), for current flowing in the
portion of the coil closest to the  providing a biasing force to move said
latch magnet and in the portion of the coil farthest from the  means
(70,71) to the latched positions; and magnet are opposite but unequal. The
current pass-           coil means (80), provided on the latch ing in the
portion of coil 80 farthest from magnet 50a  means (70,71), arranged so
that a current in said creates a force which is of much smaller magnitude
20  coil means (80), in the magneticfield provided by than the force
created by the current passing in the   the magnet (50a), creates a release
force of sub- portion of coil 80 closest to magnet 50a. The release
stantially  opposite direction with respect to said force must overcome
this opposite force when com-      biasing force which release force moves
said bined with the forces of latch return 82, latch flex cir-  latch means
(70,71) to the unlatched position. cuit 84, and the friction between latch
arm 70 and   25 latch pin 76.                                       2. A
parking device according to claim 1, further Many factors control the
biasing and release for-   comprising a counterweight (78) provided on said
ces. The biasing force is effected by the size of the  latch means,
wherein: latch return 82 and the distance of the latch return         said
latch means Is pivotally mounted on a from magnet 50a. The release force is
controlled by   30  pivotal mounting (68a,b) in the disk drive; and factors
including the number of turns in coil 80, the        said latch means is
balanced about the distance of the coil 80 from magnet 50a, and the cur-
pivotal mounting (68a,b). rent in coil 80. To properly balance the biasing
and re- lease forces all of these factors must be considered;  3. A parking
device according to claim 2, wherein the inventor has empirically
determined the relative   35  said latch means comprises: distances of the
coil 80 and the latch return 82 from        a latch body (67); magnet 50a
as well as the size of the latch return 82        a first arm (70),
provided on said latch and the numberof turns in coil 80, based on the
small-  body (67), for engaging the actuator (40) and sup- est current
which provides a reliable release force.   porting said counterweight (78),
and The use of coil 80 provides a low power parking   40     a second arm
(72), provided on said latch device which is highly reliable, and since the
coil is not  body (67), for supporting said latch return (82) used to
attract a magnetically permeable element,      and said coil means (80).
there is no residual magnetism. Latch return 82 pro- vides a reliable
return force without reliance on the in-  4. A parking device according to
claim 1, wherein: teractions of mechanical elements in the disk drive.   45
the disk drive has a magnetically perme- The many features and advantages
of the disk        able housing (44) for providing a return for the drive
of the present invention will be apparentto those  magnetic field, an air
gap provided between the skilled in the art from the Description of the
Preferred  magnet and a portion of the magnetically perme- Embodiments.
able housing and 50           said coil means (80) passes a current in the
air gap between the magnet and the magnet- Claims
ically permeable housing (44) when said latch means is in the latched
position to create the re- 1. A parking device for a disk drive having a
data     lease force. storage medium (28a-d), a transducer (32) for  55
reading information from and writing information  5. A parking device
according to claim 4, wherein to the data storage medium, and an actuator
(40)    said latch return is outside of the airgap when the for selectively
positioning the transducer (32)     actuator is parked. 6    



9                   EP 0 445 146 B1                 10 In the preferred
embodiment, a portion of latch    with respect to the data storage medium
(28a-d), coil 80 is provided in gap 81 between magnet 50a and  the actuator
including a magnet (50a) for provid- the top portion 44a of motor housing
44 when the ac-  ing a magnetic field and an actuator coil (42) tuator arm
40 is parked. This orientation provides the  mounted on the actuator
arranged so that a cur- maximum release force when the parking device 66
5  rent in said coil (42) creates a force to pivot said is in the latched
position, and thus assures reliability  actuator, comprising: in
disengaging latch arm 70 and actuator pin 76 and        latch means (70,71)
mounted in the disk overcoming the biasing force created by latch return
drive to move between latched and unlatched 82. A simplified analysis of
the forces created by the  positions, for engaging and parking the actuator
current flowing in various portions of coil 80 can be   10  when said latch
means (70,71) is in the latched performed by assuming thatthe current in
coil 80 only  position; travels in four directions, as if the coil had a
square     characterised by shape. The forces created by the current
flowing to-        a magnetically permeable latch return wards and away
from the magnet 50a are equal and      (82), provided on said latch means
(70,71) in the opposite, and thus cancel each other. However, the   15
magnetic field provided by the magnet (50a), for current flowing in the
portion of the coil closest to the  providing a biasing force to move said
latch magnet and in the portion of the coil farthest from the  means
(70,71) to the latched positions; and magnet are opposite but unequal. The
current pass-          coil means (80), provided on the latch ing in the
portion of coil 80 farthest from magnet 50a  means (70,71), arranged so
that a current in said creates a force which is of much smaller magnitude
20  coil means (80), in the magnetic field provided by than the force
created by the current passing In the  the magnet (50a), creates a release
force of sub- portion of coil 80 closest to magnet 50a. The release
stantially opposite direction with respect to said force must overcome this
opposite force when com-    biasing force which release force moves said
bined with the forces of latch return 82, latch flex cir-  latch means
(70,71) to the unlatched position. cult 84, and the friction between latch
arm 70 and   25 latch pin 76.                                      2. A
parking device according to claim 1, further Many factors control the
biasing and release for-  comprising a counterweight (78) provided on said
ces. The biasing force is effected by the size of the  latch means,
wherein: latch return 82 and the distance of the latch return        said
latch means is pivotally mounted on a from magnet 50a. The release force Is
controlled by  30  pivotal mounting (68a,b) in the disk drive; and factors
including the number of turns In coil 80, the       said latch means is
balanced about the distance of the coil 80 from magnet 50a, and the cur-
pivotal mounting (68a,b). rent in coil 80. To properly balance the biasing
and re- lease forces all of these factors must be considered;  3. A parking
device according to claim 2, wherein the inventor has empirically
determined the relative   35  said latch means comprises: distances of the
coil 80 and the latch return 82 from       a latch body (67); magnet 50a as
well as the size of the latch return 82       a first arm (70), provided on
said latch and the numberof turns in coil 80, based on the small-  body
(67), forengaging the actuator(40) and sup- est current which provides a
reliable release force.  porting said counterweight (78), and The use of
coil 80 provides a low power parking   40    a second arm (72), provided on
said latch device which Is highlyreliable, and since the coil is not  body
(67), for supporting said latch return (82) used to attract a magnetically
permeable element,     and said coil means (80). there is no residual
magnetism. Latch return 82 pro- vides a reliable return force without
reliance on the in-  4. A parking device according to claim 1, wherein:
teractions of mechanical elements in the disk drive.   45   the disk drive
has a magnetically perme- The many features and advantages of the disk
able housing (44) for providing a return for the drive of the present
invention will be apparent to those  magnetic field, an air gap provided
between the skilled in the art from the Description of the Preferred
magnet and a portion of the magnetically perme- Embodiments.
able housing and 50           said coil means (80) passes a current in the
air gap between the magnet and the magnet- Claims
ically permeable housing (44) when said latch means is in the latched
position to create the re- 1. A parking device for a disk drive having a
data    lease force. storage medium (28a-d), a transducer (32) for  55
reading information from and writing information  5. A parking device
according to claim 4, wherein to the data storage medium, and an actuator
(40)   said latch return is outside of the airgap when the for selectively
positioning the transducer (32)    actuator is parked. 6    
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according to claim 1 wherein   8. A disk drive according to claim 7,
further compris- said latch means (70,71) comprises a latch body    ing a
latch pin (76) provided on the second end (67), pivotally mounted in the
disk drive to rotate  of said actuator arm (40), said latch body engag-
between latched and unlatched positions, and       ing said latch pin.
there is provided a first arm (70) provided on said   5 latch body for
engaging the actuator when said  9. Adisk drive according to claim 8,
further compris- latch body is In the latched position; a second arm  ing a
counterweight (78) provided on said latch (72) provided on said latch body,
the magnetically  body for balancing said latch body about a pivot
permeable latch return (82), being mounted on      point (68a,b). said
second arm in the magneticfield provided by  10 the magnet, for providing a
biasing force to rotate  10. A disk drive according to claim 9, wherein
said said latch body to the latched position and the coil  latch body
comprises afirst arm (70) for engaging is provided on said second arm,
arranged so that   said actuator and supporting said counterweight a
current in said coil in the magnetic field provid-  (78), and a second arm
(72) for supporting said ed by the magnet creates a release force which
15  latch return (82) and said latch coil (80). rotates said latch body to
the unlatched position. 11. A disk drive according to claim 7 in which said
7. A disk drive having a base (22), comprising:       base has an end wall
(22a), first and second a data storage medium (25) supported by      spaced
apart, substantially parallel, side walls the base (22);
20      (22b,c), and a cover (24), a spin motor (26) sup- transducer means
(28a-d) for reading in-     ported by said first and second side walls
(22b,c) formation from and writing information to said     of said base;
data storage medium;                                    said data storage
medium comprising a actuator means (40), supported by the        plurality
of disks (25) mounted on said spin motor base, for selectively positioning
said transducer  25  (26), each said disk having a landing zone (36); means
with respect to said data storage medium,         said actuator means (40)
comprising an including                                          actuator
motor, comprising: an actuator arm (40) pivotally mounted on          said
magnet for providing a magnetic field; the base (22) having a first end for
supporting         a C-shaped motor housing formed of mag- said transducer
means (28a-d) and a second   30    netically permeable material. end; a
magnet (50a) for providing a magnetic field,
Patentanspriche a motor housing (44) for supporting said magnet (50a) and
for providing a return for the   35  1. Parkvorridchtung fOr einen
Disk-Antrieb mit einem magnetic field, and
Datenspeichermedium (28a-d), einem Transducer an actuator coil (42),
provided on the sec-  (32) zum Auslesen von Informationen aus dem, ond end
of said actuator arm (40), arranged so     und zum Einschreiben von
Informationen in das that a current in said actuator coil in the magnetic
Datenspeichermedium, einen Actuator (40) zum field provided by said magnet,
creates a force to  40  selektiven Positionleren des Transducers (32) in
pivot said actuator arm; and                       Bezug auf das
Datenspeichermedium, (28a-d), parking means (66) for selectively parking
wobel der Actuator einen Magneten (50a) zum said actuator arm (40) and said
transducer         Schaffen eines Magnetfeldes umfalt, ferner eine means
(28a-d), including                           Actuatorspule (42), die am
Actuator derart ange- a latch body (70), pivotally mounted on   45  ordnet
1st, daS sin Strom in der Spule (42) eins said motor housing, for engaging
said actuator     Kraft erzeugt, um den Actuator zu verschwen- arm (40),
ken, umfassend eine Verriegelungsvorrichtung characterised by;
(70, 71), die am Disk-Antrieb angeordnet ist, um a latch return (82)
provided on a portion of  sich zwischen einerverriegelten und einerentrie-
said latch body (70) in the presence of the mag-  50  gelten Position zu
bewegen, und um den Actuator netic field provided by said magnet (50a) for
mag-  dann zu erfassen und zu parken, wenn sich die netically biasing said
latch body to engage said   Verrlegelungsvorrichtung (70, 71) in der
verrie- actuator arm, and                                  gelten Position
befindet, a latch coil (80), provided on said latch    gekennzeichnet durch
body, arranged so that a current in said latch coil  55  sine magnetisch
permeable Verriegelungsrfick- in the magnetic field creates a force to
release   fuhrung (82), die an der Verriegelungsvorrich- said latch body
from said actuator arm.            tung (70, 71) in dam durch den Magneten
(50a) erzeugten Magnetfeld vorgesehen ist, um eine 7    
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14       * c   L         S Gegenkraft zu erzeugen, die die Verriegelungs-
den Actuator dann zu erfassen, wenn sich der vorrichtung (70, 71) in die
verriegelte Position  Verriegelungsk8rper in der verriegelten Position
verbringt, und                                    befindet, deg ein zweiter
Arm (72) am Verriege- sine Spule (80), die an der Verriegelungsvorrich-
lungsk6rper angeordnet ist, dae die magnetisch tung (70,71)
derartangeordnetist,daaein Strom    5  permeable Verriegelungsrickfuhrung
(82) am in der Spule (80) in dem durch den Magneten       zweiten Arm in
den durch den Magneten geschaf- (50a) erzeugten Magnetfeld eine Losekraft
er-     fenen Magnetfeld angeordnet st, um sine Ge- zeugt, die von im
wesentlichen entgegengesetz-    genkraft zu erzeugen um den
Verriegelungsk6r- ter Richtung In Bezug auf die Gegenkraft ist, und  per in
die verriegeltb Position zu verbringen, und die die
Verriegelungsvorrichtung (70, 71) in die  io  dell die Spule am zweiten Arm
angeordnet ist, so entriegelte Position verbringt.                   dae
der Strom In der Spule in dem durch den Ma- gneten erzeugten Magnetfeld
sine Losekraft er- 2. Parkvorrichtung nach Anspruch 1, dadurch go-
zeugt, die den Verrlegelungskhrper in die entrie- kennzeichnet, daR ein
Gegengewicht (78) an der    gelte Position verschwenkt.
Verriegelungsvorrichtung vorgesehen ist, wobei   15 die
Verriegelungsvorrichtung   an   einem     7. Diskantrieb mit einer Basis
(22), umfessend: Schwenklager  (68a,  b) am   Disk-Antrieb         ein
Datenspeichermedium (25), getragen von der schwenkbar gelagert lot, und
Basis (22); die Verrigelungsvorrichtung urn das Schwenkia-   eonen
Transducer (28a-d) zum Auslesen von In- ger (68a, b) ausbalanciert ist.
20      formationen aus dem, und zum Einschreiben von Informatlonen in des
Datenspeichermedium; 3. Parkvorrichtung nach Anspruch 2, dadurch ge-
einen Actuator (40), der von der Basis getragen kennzeichnet, dal die
Verrlegelungsvorrichtung    ist, umr selektiv den Transducer in Bezug auf
des umfapt:                                           Datenspeichermedium
zu positionieren, umfas- oinen Verriegelungsk6rper (67);           25
send eonen Actuatorarm (40), der schwenkbar an einen ersten Arm (70), der
am Verriegelungsk6r-   der Basis (22) gelagert ist, mit einem ersten Ends
per (67) angeordnet ist, um den Actuator (40) zu  zum Tragen des
Transducers (28a-d), und mit ei- erfassen und das Gegengewicht (78) zu
tragen,     nern zwelten Ende; und
einen Magnoten (50a) zum Schaffen sines Ma- eonen zweiten Arm (72), der am
Verriegelungs-  30  gnetfeldes; korper(67) angeordnet ist, urn die
Verriegelungs-  ein Motorgehause (44) zum Tragen des Magne- rfickfahrung
(82) und die Spule (80) zu tragen.   ten (50a) und zurn Schaffen einer
RMckfruhrung fOrdas Magnetfeld, und 4. Parkvorrichtung nach Anspruch 1,
dadurch ge-       eine Actuatorspule (42), vorgesehen am zweiten
kennzeichnet, daB der Diskantrieb ein magne-  35  Ende des Actuatorarmes
(40) und derart ange- tisch permeables Gehiuse (44) zum Schaffen ei-
ordnet, dae ein Strom in derActuatorspule in dem ner Ruckfu`hrung fMr des
Magnetfeld aufweist, ei-  durch den Magneten erzeugten Magnetfeld sine nen
Luftspalt zwischen dem Magneten und ei-        Kraft zum Schwenken des
Actuatorarmes er- K>      nem Teil des magnetisch permeablen Gehiuses,
zeugt; und und dao die Spule (80) einen Strom im Luftspalt  40  Parkmittel
(66) zum selektiven Parken des zwischen dem Magneten und dem magnetisch
Actuatorarmes (40) und des Transducers (28a- permeablen GehAuse (44) dann
durchlauft, wenn     d), umfassend sich die Verriegelungsvorrichtung In der
Verde-   einen Verriegelungskorper (70), der am Motorge- gelungsposition
befindet, um sine L8sekraft zu    hMuse  Schwenkbar gelagert ist, um  den
erzeugen.                                 45      Actuatorarm (40) zu
erfassen, gekennzeichnet durch 5. Parkvorrichtung nach Anspruch 4, dadurch
ge-       sine Verriegelungsruckfuhrung (82), vorgesehen kennzelchnet, dag
sich die Verriegelungsruick-    an einem Tell des Verriegelungsk6rpers (70)
bei fuhrung dann au~erhalb des Luftspaltes befin-     Anwesenheit des
Magnetfoldes, des durch den dot, wenn der Actuator geparkt ist.       so
Magneten (50a) erzougt wurde, um den Verriege- lungsk6rper magnotisch zu
beaufachlagen urn 6. Parkvorrichtung nach Anspruch 1, dadurch ge-       den
Actuatorarm zu erfassen, und kennzeichnet, daW die Verriegelungsvorrichtung
sine Verriegelungsspule (80), vorgesehen am (70, 71) oinen
Verriegelungskorper (67) aufweist,  Verriegelungskorper und derart
angeordnet, dae der schwenkbar am Disk-Antrieb gelagert ist, um   55  sin
in derVerriegelungsspule flieBender Strom in zwischen emner verriegelten
und siner entriegel-  dem Magnetfeld sine Kraft orzeugt, um den Ver- ten
Position zu verschwenken, daemin erster Arm   riegelungskrpor avom
Actuatorarm zu losen. (70) am Verriegelungskorper vorgesehen ist, um a   
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8. Dlskantrleb nach Anspruch 7, ferner umfassend           caract6rise par
ainen Veniegelungsstift (76), der am zweiten En-        un retour
d'enclenchement magn6tique- de des Aktuatorarmes (40) angeordnet ist, wobel
ment permeable (82), prevu sur lesdits moyens der Verriegelungsk6rper den
Verriegelungsstift    d'encienchement (70,71) dans le champ magn6- erfaPt.
5      tique apporte par ledit aimant (50a), pour creer une force de
basculement pour deplacor lesdits 9. Diskantrieb nach Anspruch 8, weitorhin
umfas-      moyens d'enclenchement (70,71) vers les posi- send ain
Gogengewicht (78) am Verrlegelungs-      tions d'enclenchement; et korper
zum Ausbalancieren des Verriegelungs-            des moyens formant bobine
(80) prevus korpers um einen Schwenkpunkt (68a, b).   10      sur lea
moyens d'enclenchement (70,71) agen- ces de tolle sorta qu'un courant dans
lesdits 10. Diskantrleb nach Anspruch 9, wobel der Verrie-    moyens
formant bobine (80), dans le champ ma- gelungsk6rper eonen erstn Arm (70)
zum Erfas-     gnetique apporte par I'aimant (50a), cree une for- sen des
Aktuators und zum Tragen des Gegen-       ce de liberation dans une
direction essentielle- gowichtes (78) aufweist, und einen zweiten Arm   15
ment opposie par rapport A ladite force de bas- (72) zum Tragen der
Verrlegelungsaflckflhrung     culement, laquelle force de libration deplace
les- (82) und der Verriegelungsspule (80).             dits moyens
d'enclenchement (70,71) vers la po- sition de diclenchement. 11.
Diskantrieb nach Anspruch 7, wobei die Basis el- ne Stirnwand (22a)
aufweist, ine ersat und sine   20  2. Dispositif de miss au repos selon la
revendica- zweite Seitenwand (22b, c), die olnen gegensel-   tion 1,
comprenant en outre un contre-poids (78) tigen Abstand aufweisen und im
wesentlichen       prevu sur lesdits moyens d'enclenchement, dans parallel
zueinander verlaufen, sowie elnen        lequel: Deckel (24), elnen
Antriebsmotor (26), der von          leadits moyens d'enclenchement sont
den beiden Seitenwanden (22b, c) der Basis ge-  25  montis d'une manlere
permettant leur rotation tragen ist, wobei das Datenspelchermedium sine
sur un assemblage pivotant (68a,b) dans l'unlte Mehrzahl von Disks (25)
aufweist, die am An-      de disques; et triebsmotor (26) gelagert sind,
und wobei Jade          lesdits moyens d'enclenchement sont Disk sine
Landzone (36) aufweist; der Aktuator    equllibris autour de l'assemblage
pivotant (40) weist einen Aktuatormotor auf,       30      (68a,b).
umfassend den Magneten zum Erzeugen oines Magnetfeldes; ain Cf4rmiges
Motorgehause aus   3. Dispositif de miss au repos selon la revendica-
magnetisch permeablem Material.                   tion 2, dans lequel
lesdits moyens d'enclenche- ment comprennent: 35           un corps
d'enclenchement (67); Revendications
un premier bras (70), prevu sur ledit corps d'enclenchement (67), pour
venir en contact avec 1. Dispositif demise au repos de tAte dans une unite
l'actionneur (40) et supporter ledit contre-poids de disque presentant un
support de stockage de    (78), et donnees (28a-d), un transducteur (32)
pour lire  40     un second bras (72), prevu sur lWdit corps des
informations depuis, et ecrire des Informa-   d'enclenchement(67),
poursupporter ledit retour tions sur, le support de stockage de donnees, et
d'enclenchement (82) et lesdits moyans fornant un actionneur (40) pour
positionner selective-    bobine (80). ment le transducteur (32) par
rapport au support de stockage de donnees (28a-d), I'actionneur  45  4.
Dispositif de mise au repos selon la revendica- comprenant un almant (50a)
pour apporter un       tion 1, dans lequal: champ magnetique et un une
bobine d'actionne-          l'unite de disques presente un logement ment
(42) montie sur l'actionnour agencea de      magnetiquement permeable (44)
pour fournir un tollo sorte qu'un courant de ladite bobine (42)   retour
pour le champ magnitique, un espace cr6e une force pour faire pivoter ledit
actionneur,  so  rempli d'air entre l'aimant et une partie du loge-
comprenant:                                       ment magnetiquement
permeable et des moyens denclenchement (70,71)                 lesdits
moyens formant bobine (80) font montes surladite uniti de disque pourla
deplacer  passer un courant dans l'espace rempli d'alr en- entre une
position enclenchie et une position de-  tre l'aimant et le logement
magnetiquement per- clenchee, pourveniren contact avec et mettre en  5S
meable (44) loraque lesdits moyens d'enclenche- repos ledit actionneur
lorsque leadits moyens     ment sont dans la position enclenchee pour creer
d'enclenchement (70,71) sont dans la position     une force de liberation.
enclenchee;    
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5. Dispositif de mise au repos salon la revendica-        un corps
d'enclenchement (70), monte tion 4, dans loquel ledit retour
d'enclenchoment  d'une maniere permettant sa rotation sur ledit lo- eat
hors de l'espace rempli d'air lorsque I'action-  gement do moteur, pour
venir on contact avec le- neur eat au repos.
dit bras d'actionnement (40), 5            caracterisee par, 6. Dispositif
de miso au repos selon la revendica-        un retour d'enclenchement (82)
pr6vu sur tion 1, dans loquol lesdits moyens d'enclenche-   une partie
dudit corps d'enclenchement (70) en ment (70,71) comprennentun corps
d'enclenche-     presence d'un champ magn6tique apport6 parle- ment (67)
monte d'une maniere permettant sn ro-   dit aimant (50a) pour basculer
magn6tiquement tation dans l'unite de disques pour tourner entre  1o  ledit
corps d'enclenchement pour qu'il vienne en les positions d'enclenchement et
de declenche-    contact avec ledit bras d'actionnement, et ment, et il eat
pr6vu un premier bras (70) pr6vu       une bobine d'enclenchement (80),
prevus sur ledit corps d'enclenchement pour venir en     sur ledit corps
d'enclenchsment, agenche de telle contact avec lWdit actionneur lorsque
ledit corps  sorte qu'un courant dans ladite bobine d'enden-
d'enclenchement eat dans la position d'enclen-  15  chement dans le champ
magn6tique cr6e une for- chement; un second bras (72) pr6vu sur ledit
ce pour liberer ledit corps d'enclenchement dudit corps d'enclenchement, le
retour d'enclenche-     bras d'actionnement. ment permeable magn6tiquement
(82) 6tant monte sur ledit second bras dans le champ ma-  8. Unite de
disque salon la revendication 7, compre- gn6tique apporte par l'aimant,
pour fournir une  20  nant en outre une tige d'encienchement (76) pre-
force de basculement pour faire tourner ledit     vue sur la seconds
extremite dud it bras d'action- corps d'enclenchement vers la position
d'enclen-  nement (40), ledit corps d'enclenchement 6tant chement et la
bobine est prevue sur ledit second  on contact avec ladite tige
d'enclenchement. bras, agencee de manibre A ce qu'un courant dane ladite
bobine dans le champ magn6tique   25  9. Unit6de disque selon la
revendication 8, compre- apport6 par 'almant cree une force de liberatlon
nanton outre un contre-poids (78) pr6vu sur ledit qul fait tourner ledit
corps d'endenchement vers  corps d'enclenchement pour 6qullibrer ledit
corps la position de d6denchement.                      d'enclenchement
autourd'un point de pivotement (68a,b). 7. Unit6 de disque prhsentant une
base (22),  30 comprenant:                                   10. Unit6 de
disque solon la revendication 9, dans la- un support de stockage de donn6es
(25)      quell ledit corps d'enclenchement comprend un supporte par la
base (22);                        premier bras (71) pourvenir en contact
avec ledit des moyens de transduction (28a-d) pour     actionneur et
supportant ledit contre-poids (78) lire des informations depuis, et ecrire
des Infor-  35  et un second bras (72) pour supporter ledit retour mations
sur, ledit support de stockage de don-    d'enclenchement (82) et ladito
bobine d'enden- nees;                                             chement
(80). des moyens d'actionnement (40) mont6es d'une manibre permettant leur
rotation sur la  11. Unite de disque solon la revendication 7, dans Ia-
base (22) pr6sentant une premiere extremite  40   quell. ladite base
pr6sente une paroi d'extremite pour supporter lesdits moyens de
transduction     (22a), une premiere et une seconds parois late- (28a-d) et
une seconds extremite;                rales (22b,c) espacees l'une de
l'autre, essentiel- un almant (50a) pourfournir un champ ma-    lement
paralllees, et un couvercle (24), un motour gnetique,
a broches (26) supporte par lesdites premiere et un logement de moteur (44)
pour suppor-  45  seconde parois (22b,c) de ladite base; tsr ledit aimant
(50a) et pour fournir un retour       ledit support de stockage de donn6es
pour le champ magnetique, et                      comprenant une pluralit6
de disques (25) mont6s une bobine d'actlonnement (42), prevue      sur
ledit motbur A broches (26), chacun desdits sur la seconds extr6mit6 dudit
bras d'actlonne-   disques presentant une zone de descente (36); ment (40),
agencee de tile sorts qu'un courant  so     lesdits  moyens d'actionnement
(40) dans ladito bobine d'sctionnementdans le champ    comprenant un moteur
d'actionnement, compre- magn6tique apporte par ledit almant, cree une
nant: force pourfaire tourner ledit bras d'actionnement;     ledit aimant
pour apportbr un champ ma- et
gn6tique; des moyens de mise au repos (66) pour  5          un logement de
moteur en forms de C fait mettre au reposs6lectivementleditbras d'action-
d'un materiau magnetiquement permeable. nement (40) et lesdits moyens de
transduction (28a-d), comprenant 10    


