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BACKGROUND OF THE INVENTION
1. ield of the Invention.
This invention relates in general to disk drives, and in particular to an

improved magnetic actuator latch for use in hard disk drives.

2. Description of Related Art.

Moving magnetic storage devices, especially magnetic disk drives,
are the memory device of choice. This is due to their expanded non-volatile
memory storage capability together with a relatively low cost. Accurate retrieval of
the §tored information from these devices becomes critical, requiring the magnetic
transducer to be positioned as close to the storage media as possible. Optimally,
the transducer may actually contact the media.

Magnetic.disk drives are information storage deviées which utilize at least
one rotatable magnetic media disk having concentric data tracks defined for éto;ing
data, a'magnetic recording head or transducer for reading data from and/or writing
data to the various data tracks, a slider for supporting the transducer adjacent the
data tracks typically in a flying mode above the storage media, a suspension B
assembly for _resiliéntly supporting the slider and the transducer over the data
tracks, and a positioning actuator coupled to the transducer/slider/suspension

combination for moving the transducer across the media to the desired data track
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Thegpresent invention relates to Power Supply in which a preset D.C. output
vol tage can be obtained fromA. C.input voltage. I n general,
Power Supply of such kind as Switching Power Supply is so structured that
after obtaining D.C input voltage by rectifying and snoothing A C. power
source supplied _

_2...

and maintaining the transducer over the data track center line during a read or a
write operation. The transducer is attached to or is formed integrally with the slider
which supports the transducer above the data surface of the storage disk by a
cushion of air, referred to as an air bearing, generated by the rotating disk.

Alternatively, the transducer may operate in contact with the surface of the
disk. Thus the suspension provideé desired slider loading and dimensional stability
between the slider and an actuator arm which couples the
transducer/slider/suspension assembly to the actuator. The suspension is required
to maintain the 'transducgr and the slider adjacent to the data surface of th_e disk
with as low a loading force as possil::le. The actuator positions the transducer over
the cdrreét track according to the data desired on a read operation or to the correct
traci< for placement of the data duting a write operétion. The actuator is controlied
to position the transducer over the desired data track by shifting the combination
assembly across the surface of the disk in a direction generally transverse to tht:z
data tracks. A rotary voice c¢oil motor (vem) is attached fo the rear portion of the
actuator arms to power movement of the actuator over the disks.

Any time the rotating magnetic disk of the disk drive system is brought to a
stopped condition, there is-no aerodynamic cushion available to float or fly the slider
above the surface. To prevent damage to the surface of a magnetic disk whenever
not rotating, it is conventional to park the transducer/slider in a Iandfng zone

containing no data so that contact with the disk by the slider will not cause any
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acke®s a filter circuit, said D.C input voltage is supplied to an inverter
In erder to optionally output stabilized D.C voltage. In recent
years, power factor and harnonic correction circuit conprising
boost - chopper type converter has conme to be integrated into the Power
Supply, to achieve better efficiency in energy consunption, and inprove
the power factor for the <correction of eBectricity distortion and voltage
drop of '

significant damage and will not destroy magnetically recorded data. However, )
simply parking the slider does not address the possibility that the disk drive may be
impacted by a force sufficient to dislodge the actuator from its parked position, and
thus move the slider onto the recording surface of the magne_tic disk. Accordingly, it
is important that the actuator which positions the slider must be restricted or
othérwise held in its parked position to prevent any damage to the data recording
region of the disk surfacé by slider movement over the surface without an
interposed aerodynamic film and to minimize stiction, as will be described below,
between the slider and disk by holding the slider in the landing zone.

Extrem:ely smooth surfaces exist on both the disk surface and the magnetic
recor_din'g ‘facé' of the slider attached to the load arm of the actuator. These
extri:-:mely smooth surfaces are 'neoes'sary to support the low fly height associated
with high densityi recording. ‘Without the aerodynamic cushion between the slider
and the disk surface, the slider will come into contact with the disk surface and
stiction will result. Stiction occurs as two very smooth surfaces stick to each other
and effectively prevent the removal of one from the other. The stiction forces may
be sufficient to prevent the rotation of the disk; but if the disk can be rotated,
damage almost certainly will occur to the surface of the disk or slider due to the fact
that the slider is in contact with and stuck to the disk surface as the disk moves
relative to the slider. Stiction is.prevented in the landing zone by having a

sufficiently textured surface on the disk in this region.
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trapsm ssi on vol t age. However, in the aforesaid prior art, on
one: board are nounted discrete parts such as resistors, capacitors,
transistors, transformers, diodes, or the like, and integrated circuit
(i.e.1C)for control of the inverter. Thus a user cannot newy design the
once packaged Power Supply to obtain another input or output voltage and
out put power. As the result, —4-

The transducer/slider cén be parked in' a landing zone or on an unload
device which removes the heads entirely from the disk surface. The actuator which
moves the slider must be latched to prevent movement of the slider out of the
parked position onto the data recording region of the magnetic disk.

Lockiﬁg devices commonly are used to retain the actuator and accordingly
retain the slider in a position that fs not over the data portions of the disk, whereby
contact of the slider to 'the disk surface will cause no damage; alternatively, these
devices maintain the slider in a position where it is unloaded from the disk surface.

The latching or locking devices used typically have been mechanical
latches, electromechanical latches, solenoid activated locking devices and
magneticllatches. Mechanical latches typically are complex and require release
mec;hanisms, while electromechanical latches require substantial electrical power
to operate; in battery operated computers, the electrical power drain may severely
shorten battery life. The solenoid lock systems also are relatively large consumers
of electrical power-and are relatively large in size and thus require a significant

‘ number of parts with associated cost and reliability considerations.

Magnetic latches have provided improvements over the prior approaches, by
eliminating separate electronic circuits and substantial power consumbtion for the
actuator latch, and utilizing magnetism to maintain the latch in a latched or
unlatched position, thereby eliminating complex mechanical and power

consumptive electrical components. One example of a magnetic latch is described
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suclh Power Supply lacks the flexibility in use a great deal.
'52-’.-'
to provide a power supply which can realise optional design

& .

Accordingly, it is an object of the present invention

in US Patent No. 5,363,261 issued to Eckberg et al. which teaches a magnetic
bistable latch mechanism for latching the actuator of a disk drive into a parked
position. The latch includes a magnetically detented latch lever including a latch
plate which engages and laiches a latch arm in a parked position by the attraction
of the latch lever to a separate latch magnet located in a latch magnet housing |
attached to the base plate of the head stack assembly. The latch arm is held in
either the latched or unlatched position by magnefic atiraction. The lever is shifted
from one position to the other by the rotation of the actuator against the latch lever.
by applying current to the voice coil. The system is designed such that the force
required fo latch the actuator is low, and the force required fo unlatch the actuator is
high. Otﬁer examples of rriagnetic {atches are found in US Patent No, 5,381,280
issuéd to Cheng, and PCT International Publication Number WO 93/ 19460 to
McFadden.

Although magnetic latch mechanisms have prdvided improvements relative
to other approaches, the current designs suffer several limitations . For example,
many magnetic latches with open magnetic circuits exert considerable forces
(commonly called bias forces) when the actuator is near the latch, yet still over data
tracks. This results in increased power consumption and can limit the maximum
holding force generated by the latch. Still other magnetic latch mechanisms utilize
a separate magn~etic circuit which requires a secondary voice coil which is

energized to latch and unlatch the actuator. This approach is expensive and
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of: the same, depending on its intended use. According to the
present invention, there is provided 5 a power supply conpri sing:

a noise filter nodule for rejecting noise froman AC i nput vol tage
1ine; one or nore power factor and harnonic correction

modul es for bringing the current and vol tage waveforns of 10

the AC i nput

vol tage close to each other in order to_gutput DC i nput vol tage; and,
one or nore power converter nodul es for converting said DC input
voltage into preset DC output voltage; t he nodul es being

optionally conbined to obtain a 15 desired power supply.

The

pover fact eeqdifst AditiGNHI @lcxtrohiCditcary e Gipefste 'With increased rekablility estposlire. a

rectifying nDduIe for rectifying and

Still other latch mechanisms include several separate components, often mounted

in different places of the disk drive. This results in the accumulation of tolerances

and requires a larger landing zone for the transducet/slider. A larger landing zone

comes at the expense of data tracks and reduces the overall storage capacity of the

drive. Moreover, because the latch is often not whole until the drive is partially or

completely assembled, testing of the latch function is more difficult, more costly

and at a later stage in the file build process.

Another limitation encountered in current magnetlc latch desugns is that

certain types of magnetic latches suffer from variations in magnehc properties of the

sepa_fate permanent magnets housed in the actuator ass’embly to provide the

necéssary magnetic attraction for the latch and uniatch forces, due to processing

conditions by the magnet manufacture or due to temperature effects. It is

understood that variations such as these can compromise the latch design.

As increasing shock performance is demanded by the consumer, particularly

in the laptop or notebook markets, the requirements on the latch mechanism to

provide increased shock protection continue to increase. The challenge to the latch

designer is to create a high performance, high reliability, low cost actuator latch

mechanism within the significant design constraints imposed.
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snoet hing the AC i nput voltage in order to output DC input vol tage. 20

Wth the structure descri bed above, each main part constituting the
pomer supply can be divided into an i ndependent nodul e, and thus each
nodul e can be optionally conbined to provide a desirable power supply
i n accordance wi th various specifications thereof. 25 A back-up
power supply nodul e may be provided for —3- supplying DC input voltage to
t he power converter nodul e or nodul es in case of abnornal stopping of
the supply of said DC i nput vol t age.

The aforementioned considerations present a signiﬂcant challenge to
the disk drive designer. There is a need for providing a reliable actuator'latching

mechanism which in particular meets the design requirements of hard disk drives.



3~ O her objects, features and advantages of the invention wll
be .apparent to those skilled in the art fromthe fol1ow ng description of
the preferred enbodi nents of the invention, wherein reference is nade to
the acconpanyi ng draw ngs, of

'SUMMARY OF THE INVENTION

To overcome the limitations in the prior art described above, and to
overcome other limitations that will become apparent upon reading and
understanding the present specification, the present invention discloses an
improved actuator latching mechanism which is adapted for use in small disk
drives. It is one aspect of the invention to provide an improved actuator latch that
has higher shock performance at no additional cost. Itis a further object of the
invention to provide an actuator latch mechanism which is self compensating for
changes in the voice coil motor magnetic field strength. Still other objects of the

invention include providing é latch that has fewer components, thereby improving
reliability ;elt a significant cost reduction, and the ability to fully test the actuator latch
at th:e sub-assembly level.

In order to accomplish the objects of the present invention, a iatch
mechanism is provided which utilizes the vem magnetic field to generate the bth
the latch and unlatch force for the actuator, thereby eliminating separate magnetic
components housed outside the vem assembly. The latch rhechanism comprises a
latch lever pivotally mounted between the two plates of the vem magnet in the disk
drive-assembly. The latch lever is essentially an extension of the portibn of the
actuator which holds the coil used to control the posi'tion of the actuator device and
the suspension/slider assembly. The latch iever comprises a pair of arms

extending from a pivot axis, wherein a pivot pin supports the latch lever for pivoting

This Sheet Has Been Repl
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whi ¢ch: FIG | is a circuit diagramshowi ng a first enbodi nrent of a Power
Supply of the present invention. FIG2 is a general front view showing a
first enbodi nent of a Power Supply of the present invention. FIG3 is
anot her general front view showing a first enbodi ment of a Power Supply of
thes present invention.

_.9._

movement from a fatched position to an unlatched position within the air gap

between the plates in the vem assembly. The latch lever further comprfses a first

magnetically soft member formed in or attached to the forward afm of the latch

lever, and a second magnetically soft member formed in or attached to the trailing
- arm of the latch lever.

The latching force is pfovided'by the aftraction of the first magnetically soft
member in the forward arm to the fringing fields of the vem magnet. The latch force
is determined by the size and shape of the member, its distance from the latch
pivot and its relative location to the edge of the vem magnet and plate surface.

The unlatching force is provided by the presence of the second magnetically
soft merﬁber on the trailing arm of the lever in the vem magnetic gap; the trailing
armf of the lever, and accordingly the second magnetically soft member is pivotally
positioned between the vcem rﬁagnéts when the mechanism is in the latched state.
The attraction of the second méunetic member in the gap field resists rotation of the
latch lever. The unlatching force can be optimized by coﬁtrollin‘g the size and
shape of the magnetic member, its orientation, its relative location in the vem gap,
and its distance from the latch pivot. The unlatch force can be increased to the limit
of the servo system's capability to reliably unlatch by modifying these variables at
no additional cost.

The latching mechanism according to the present invention extends from

and moves with the actuator of thé disk drive. When the latch mechanism is in the

- This Sheet Has Been R
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FIG4 is a circuit diagramshow ng a second enbodi rent of a Power Supply
of 1he present invention. Hereinafter is explained a first
embodi ment of the invention with reference to FIGS. 1 to 4.

_10_

unlatched position, the actuator freely positions the suspension/slider assembly

, over the desired data tracks of the rotating disk. As the suspension/slidér assembly
is moved towards the Ianding_position, the latch lever pivots such that the forward
arm of the lever is moved in a direction away from the vem magnets while the
trailing arm is moved into the air gap between the vem magnets. As the vem latch
lever rotates, the attraction of the second magnetic member quickly overcomes that
of the first member, and draws the trailing arm of the lever into the gap until a small
detent on the trailing arm contacts one of the magnets in the vecm assembly. Due to
the aitraction of the second member in the gap field, the latch lever resists rotation
and accordingly, the actuator is effectively latched until the unlatch force is exérted.
When the$actuator arm and the dctuator latch lever are in the locked position, the
mag;netic attraction holds the latch lever to prevent movement of the actuator arm
and associated actuator. The actuator latch of the present invention requires very
few parts and no electrical power to hold the actuator in the locked or unlocked .
positions.

To unlatch the actuator latch, the actuator is electrically powered to move the
slider and load beam from the parking zone to the recording surfacg of the disk. As
the slider and load beam move to the recording area of the magnetic disk, the
actuator arm engages with the wall of a recess in the latch lever thus urging the
latch lever to its unlatched position. The force to unlatch the actuator latch and

cause the movement of the latch lever from the latched to unlatched position is
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FIGS. 1 to 3 show a first embodi ment of the invention.
circuit structure of the present Power Supply, reference nuneral

desi gnates A. C. power source, 2 and 2A designate fuses respectively, in

which A C.input voltage Vinl fromA C power source 1 is applied to each

Input termnal of noise filter nodule 3 across said fuses 2, 2A
Said noise filter nodule 3 integrates cormenti onal

provided by briefly powering the coil of the voice coil motor which drives the
actuator. The powering requirement of the voice coil motor is only a brief pulse,
series of pulses or surges of electrical current within the coil sufficient to overcome
the magnetic detenting force holding the latch lever in the laiched or unlatchéd
position.

The latch mechanism in accordance with the present invention provides a
more balanced design that prior art meehanisms in that the laich plate may be
replaced with a much smaller feature and located closer to the vem magnet, as this
member is only responsible for the lower latch force rather than both the latch and_
unlatch forces. Moreover, the second magnetically soft: member which provides the

unilatéh force is focated on the opposite side of the pivdt, and counterbalances the

firstmember. The net result is a latch with greater shock performance.

An additional feature of the latch mechanism in accordance with the present
invention is that the unlatch force is now proportional with the actuator torque
constant, meaning that the unlatch force is a function of the vem magnetic field
strength, as is the torque constant. Therefore, any variability in unlatch force due
to magnetic field strength differences from one vem to another is in part
accommodated by a torque constant which responds in similar fashion. For
example, consider a disk drive having vem magnets at the upper end of the

spectrum in terms of magnetic field strength, the assembly would have a higher

In FIG 1 showing a

1
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nods\e’filter circuit therein to suppress or cut-off the noise entering the
1line of A Cinput voltage Vinl. Fromthe output termnals OQUT of the
noise filter module 3 is output D. C input

_12_

than nominal unlatch force, but also a higher than nominal torque constant
providing the extra force required to unlafch the actuator.

The latch mechanism in accordance with the present invention also provides
a significant cost savings, as two components and two assembly operations are
eliminated from the approach of Eckberg, et al. For example, by eliminating the
latch magnet, the plastic magnet housing, the assembly of the magnet in the
housing and the installation of the magnet in the base; a significant cost reduction is
achieved in file build.

An additional feature of the present invention includes the ability to test the
device at the component level, rather than at file build as in prior approaches. As
the latch ;nechanism is self-contained in the vem assembly, testing at the
con;ponent level is now possible. Additionally, ability to clean the base is
simplified as there is no longer any permanent magnet installed in the base outside
the voice coil motor. Contamination exposure to the file is reduced by eIiminatir]g
the step of installing the permanent magnet housing in the base, which has
previously shown to generate particulate contamination.

These and various other advantages and features of novelty which
characterize the inventipn are pointed out with particularity in the claims annexed
hereto and form a part hereof. However, for a better understanding of the invention,
its advantages, and the objects obtained by its use, reference should be made to

the drawings which form a further part hereof, and to accompanying descriptive
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-4~ « voltage Vinl fromwhich are elimnated the noise within a preset
frequency band. Reference nunerals 4, 4A designate power factor and

har moni ¢ correction nodul es serving asan A C.front end of power converter
nodul es or D.C./D.C. converters 5,5A 5B described hereinafter.

Said power factor and harnonic correction nodul es 4. 4A

_13_

matter, in which there is illustrated and described specific examples of an

apparatus in accordance with the invention.



are provided with rectifier circuit and boost-chopper type converter and
the like therew thin respectively, which can bring the current and voltage
wavefornms of A Cinput voltage Vinl applied to the input termnals AC

icl ose enough to each other, and correct the harnonic current fromthe
iA.G.input voltage Vinl in order to output D.C. input voltage Vin2 from
ioutput termnals V, -V. Further, a plurality of power factor
and harnoni c

BRIEE DESCRIPTION OF THE DRAWINGS

Referring now to the drawings in which like reference numbers represent
corresponding parts throughout:

Fig. 1 illustrates a magnetic storage system according to the present
invention;

Fig. 2 illustrates_ an top view of a magnetic storage system according to the
present invention;

Fig. 3 illustrates an exploded view of the latch mechanism in accordance
with the present invention;

Figs. 4a and 4b are isometric views of an improved latch Ievef foruseina
latch meéhanism in accordance with the present invention;

| Fig.5 isa tqp view of a disk drive magnetic actuator latch mechanism in
accordance with the present invention, the actuator latch being shown in the
unlatched position; )

Fig. 6 is a cross-sectional view of the magnetic actuator latch shown in the
unlatched position;

Fig. 7 is a top view of the disk drive magnetic actuator latch mechanism in
accordance with the present invention, the actuator latch being shown in the
latched position; |

Fig. 8 is a cross-sectional view of the magnetic actuator latch shown in the

latched position; and
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caoryection nodules 4,4A for various input or output voltages and output
powers are provided in accordance with said A C.input voltage Vinl or the
out put power of D.C/ D.C. converters 5 5A, whereby said power factor and
harmoni ¢ correction nodules are optionally used in a single or parallel
connection thereof. Furthernore, said each power factor and harnonic
correction nodules 4,4A detects D.C inpag-voltage Vin2 so that detection

Fig. 9 is a graph showing the vem magnetic field strength and a comparison

between normalized actuator torque and normalized unlatch force.
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signal s can be supplied fromdetection term nals ENB when the voltage

I evel reaches predeterm ned val ue thereof. Each reference
numeral 5,5A, 5B is provided for D.C back end, which is D.C /D.C converter
nmodul e having a plurality of kinds for various input-or output voltages
and output powers. To each input termnal +Vin,-Vin of said D.C/D.C
‘converters 5,5A.5B is supplied said D. C_jgut voltage Vin2 respectively,
in which D.C. input voltage Vin2 is inverted

DETAILED DESCRIPTION OF THE INVENTIO
This invention is described in a preferred embodiment in the following

description with reference to the Figures, in which like numbers represent the same
or similar elements. While this invention is described in terms of the best mode for
achieving this invention's objectives, it will be appreciated by those skilled in the art
that variations may be accomplished in view of these teachings without deviating
from the spirit or scope of the invention.

Fig. 1 shows a disk drive systém designated by the general referénoe number
110. The disk drive system 110 comprises a plurality of stacked magnetic
recording: disks 112 mounted to a spindle 114. The disks 112 may be conventional
parﬂculafé or thin film recording disks. The spindle 114 is attached to a spindie
motor 116 which rotates the spindle 114 and disks 112. A chassis 120 provides a
housing for the disk drive system 110. The spindle motor 116 and an actuator shaft
130 are attached to the chassis 120.. A hub assembly 132 rotates aboutthe
actuator shaft 130 and supports a plurality of actuator arms 134. The stack of
actuatqr arms 134 is sometimes referred to as a "comb". A rotary voice coil motor
140 (vem assembly) is attached to chassis 120 and to a rear portion of the actuator
arms 134. |

A plurality of suspension assemblies 150 are attached to the actuator arms
134. A. plurality of transducer heads, or sliders 152 are attached respectively to the

suspension assemblies 150. The sliders 152 are located proximate to the disks
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5. into D. C. out put voltage Vout by inverter nodule (not shown)
i ntegrated threrewith, and then said D.C output voltage Vout is

_17_

112 so that, during operation, they are in electromagnetic communication with the
disks 112 for reading and writing. The vcm assembly 140 rotates actuator arms
134 about the actuator shaft 130 in erder to move the suspension assemblies 150
to the desired radial position on disks 112. The shaft 130, hub 132, arms 134, and
vem assembly 140 may be referred to collectively as a rotary actuator assembly.

A controller unit 160 provides overall control to system 110. Controller unit
160 typically includes (not shown) a central processing unit (CPU), a memory unit
and other digital circuitry, although it should be apparent that these aspects could
also be enabled as hardware logic by one skilled in the computer aris. Controller
unit 160 is connected to an actuator control/drive unit '1 66 which in turn is
conn‘ected to the vem 140. This configuration allows controller 160 to control
rotafﬁon of the disks 112. A host system 180, typically a computer system, is
connected to the controller unit 160. The host system 180 may send digital data to
the controller 160 to be storec_l on disks 112, or it may request that digital data at a
specified location be read from the disks 112 and sent to the system 180. The
basic operation of DASD units is well known in the art and is described in more
detail in The Magnetic Recording Handbook, C. Dennis Mee and Eric D. Daniel,
‘McGraw-Hill Book Company, 1990. |

Figs. 2 - 8 show the preferred embodiment of _the latch mechanism of the

present invention. Specifically, Fig. 3 shows an exploded view of the latch

assembly of the present invention; Figs. 4a and 4b show isometric views of the



supplied to common | oad 6 across output term nals +vout, -Vout.

Besi des a single operation of one D.C./D.C. converter nodule 5, where
ecessary, a parallel operation of a plurality of D.C/D C converters

5, 5A, 5B having the same output characteristics will be possible, as shown

InsFIG 1. Further, nulti-outputs operation of D.C./D.C converters 5, 5A 5B

havi ng di fferent output characteristjigcs can be al so possi ble, which

latch lever in accordance with the present invention; Figs. 5 and 6 show the latch
assembly of the present invention in the unlatched position; and Figs. 7 and 8 show
the latch assembly of the present invention in the latched position.

With reference to Fig. 2, which shows a top view of a magnetic storage
system according to the present invention, it is seen that the slider 152 and
suspension assemblies 150 may be moved to the desired radial position on disk
112. In Fig. 2, the actuator arm 134 is locked such that the slider 152 is paﬂ<ed
over the inner diameter (ID) 200 (or landing zone) of disk 112. When the actuator
arm 134 is not locked, the slider 152 may be stitioned anywhere in the outer
diameter 202 (or operating zone) of the disk. It is understood that the landing zoné
200 does.not contain data while the operating zone 202 does contain data. f

: Referring now to Fig. 3, which is an exploded view of the vem and actuator
latch 300 in accordance with the present invention, it can be seen that the latching
mechanism 300 includes a latch lever 304 which is located between a top plate_314
and bottom plate 316, housed within the vem assembly 140. On the lower surface
of the top plate 314 is first vem magnet 318, and on the upper surface of the bottom
plate 316 is second vem magnet 320. When fully assembled, an air gap 350
remains between the plates of the vem assembly 140. Lever 304 is -pivotally
mounted on pivot pin 322 so that lever 304 can rotate about pivot axis 302 between
the vem magnets 318, 320 in the gap 350 therebetween. By using the vem

magnets 318, 320 to provide the both the latch and unlatch force, the latch magnet



I s*not shown herein. Each D.C./D.C converter 5A 5B is
further provided with a control termnal CNT for renote on/off control
of said D.C. output voltage Vout. Nanely, when each control termnal CNT
and input termnal -Vinis in an open state, said inverter will be forced
to stop, so that the supply of D.C output voltage Vout to |oad 6 can be
shut down. Wiereas, when each control tedB®irnal OCNT and input termnal -Vin
isin a short-circuit state, said

and magnet housing outside the vem assembly 140 of prior art designs has been
elirhinated. The latch lever 304 of the present invention is comprised of a pair of
arms extending from the pivot point 302; a forward arm 308 and a trailing arm 310.
A first magnetically soft member 306 is attached to or formed in the forward arm
308, and a second magnetically soft member 312 is attached to or formed in the
trailing arm 310 of the latch lever 304. In the exploded view, it can be seen that
second magnetically soft member 312 on the trailing arm 310, is positiohed for
movement between the first vem magnet 318 and second vem magnet 320 in the
latched position.

With reference now to Figs. 4a and 4b, the latch mechanism 300 of the
present in;fention includes lever 304, having a forward arm 308 and trailinQ arm
310:extending outward from a pivot point 302. With reference to Fig. 4a, the first
magnetically soft member 306 is positioned near the end of forward arm 308 of the
lever 304 and the second magnetically soft member 312 is positioned near the gnd
of trailing arm 310 of the lever 304. As seen in Fig. 4b, for the purpose of
assembly, first 306 and second 312 magnetically soft members can be insert
molded in place, and can be of any desired geometry. In the illustrated |
embediment, stainless steel balls were chosen due to their low cost and lack of
orientation requirements. The magnetic members 306, 312 shown in Figs. 4a and

4b, were 2 mm in diameter and the second magnetically soft member 312 was



eivt

inverter will be controlled so that stabilized D.C output voltage Vout can
be suppli ed. On the other hand, reference 'nuneral 7 is an
optional unit for Power Supply, designating a back-up power supply nodul e
connected in parallel with said power factor and harnonic correction
nmodul es 4, 4A. Said back-up power supply nodule. 7 allows D.C input voltage
Vin2 to be supplied from out put -20-

located 15 mm from the latch pivot point 302, coincident with the vem magnet edge
and centered in the vem air gap 350 (as was shown in Fig. 3).

Still with reference to Figs. 4a and 4b, it can be seen that the trailing arm 310
of the latch lever is thicker on the end proximate to pivot point 302, and thinner
toWards the distal end 356. The meeting point for the thicker and thinner portions of
the trailing arm define a detent 352, upon which is formed a limit stop 378, which,
when in the latched position, contacts the edge of the lower vem magnet 320,
thereby positioning the latch lever 304 in the latched position. Although Figs. 4a
and 4b show the limit stop 378 formed on the lower side of the lever 304 to contact
the edge of the lower magnet 320, it is apf)reciated by those skilled in the art that
limit stop 578 could be formed on the upp'er side of the lever 304 and catch on the

| upper vem magnet 318.

The construction of lever 304 is typically of a plastic material with a relatively
low mass. The strength requirements of the material are well within those of )
common plastics, and therefore, the structural strength of the latch lever 304 is not
a significant consideration. |

Operation of the latch mechanism 300 is best illustrated in Figs. 5 through
Fig. 8, which show the latch assembly 300 in the unlatched and latched states
respectively. With reference first to Figs. 5 and 6, to latch the actuator latch 300,
the voice coil is powered tb move the actuator/slider assembly from the data region

202 towards the parking zone 200 of the disks 112. As the slider 152 and
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termnals +V,-V to each input termnal of each D.C /D.C converter nodule
5, 9A, 5B when the supply of D.Cinput voltage Vin2 is stopped because of
sonme abnormal operation Ref erence nuneral 8 designates a power
supply nonitoring nodule for sinultaneously observing both the input

-

..2 1_

suspension assembly 150 move to the parking zone 200 of the magnetic disk 112,
the rear extension 374 of the actuator 134 engages with the wall of a recess 382 in
the actuator latch lever 304, thus urging the latch lever 304 to its latched position.
The force required to latch is created by the atiraction of first magnetic member 306
to the fringe field of vem magnet 320. The latch is designed such that the latching
force is relatively low, thereby ensuring that the system can reliably lock the
actuator 134 in the parking zone 200. This is especially important during an
unintentional power-off situation, where.the current available to power the vem is
limited, and the actuator must sufficiently engage the laich lever aﬁd lock in the
_parking zone before the disks stop rotating and damage is incurred.

With referencé now to Figs. 7 and 8, to unlatch the actuator latch 300, the
acttjator arm 134 is powered to move the slider and load beam frorh the parking
zone 200 to the recording surface 202 of the disk 112. As the slider 152 and
suspension assembly 150 move to the recording area 202 of the magnefic disk_
112, the rear extension 374 of the actuator arm 134 engages with the wall of a
recess 382 in the actuator latch lever 304 thus urging the latch lever 304 to its
unlatched position. The force to unlatch the actuator latch 300 and cause the
movement of the latch lever 304 from the latched to unlatched position is provided
by briefly powéring the coil of the voice coil motor 140 which drives the actuator arm
134. The powering requirement of the voice coil motor 140 is only a brief pulse,

series of pulses or surges of electrical current within the coil sufficient to overcome



copnected to the line of A Cinput voltage Vinl for detecting A C input

st

and out put sides of Power Supply, which conprises a detection term nal

vol t age,
voltage Vin2 for detecting

5

_22_

the magnetic detenting force holding the latch lever 304 in the latched or uniatched
positidn. If necessary, the actuator arm 134 may be powered in a latching direction
and then the current reversed to obtain maximum momentum, to impact the latch

lever 304, effectively unlatching the latch lever 304. With only a very brief period of

AC1

anot her detection termnal DCL connected to the |ine of D.C. input

increased electrical current flow, electrical power consumption necessary to latch or

unlatch the actuator arm 134 is minimized.

When the actuator arm 134 and the actuator latch lever 304 are in the
locked position, the magnetic attraction holds the latch lever 304 to prevent
movement of the trailing latch arm 310 and associated actuator arm 134. The
_:actuator lock mechanism 300 requires very few parts and no electrical power to
'hold.the actuator arm 134 in the locked position.

; Referring agairi to Figs. 7 and 8, which show the latch in the latched state. It
can be seen that second magnetically soft member 312 on the trailing arm 310, is
positioned for movement between the first vem magnet 318 and second vem )
magnet 320 in the latched position. The unlaiching force is provided by the
presence of the second magnetic member 312 in the vem magnetic gap 350, as
the gttraction of the second magnetically soft member 312 resists rotation of the
latch lever 304. The force acting on member 312 is created by the non-uniform
magnetic field of the vem. ltis well known to those skilled in the art that a ferrous

body positioned in a non-uniform magnetic field has a force éxerted on it such that it

is attracted to the region of the largest flux gradient. Furthermore, the total force on



D. C:input, another detection termnal ENB connected to the detection
termnals END of said power factor and harnonic correction nodul es 4, 4A
for suppressing secondary rush current, and eight detection termnals DCOL
to DCCB connected to the line of D-Coutput voltage Vout. of each D.C./D.C
converter nodule 5, 5A 5B. Further, to the output term nals
IONl to ION8 of said power supply noni t@3irng nodul e 8 are connected
control termnals

the_ferrous body is proportional to the gradiént of the applied field. For a typical disk
drive vem design it is intuitive that the region of highest flux gradient is near the
edge of the magnets. The preferred Iocation for member 312 is that which is mosf
efficient (having the highest force per unit volume of material), and reasonably
insensitive to small. changes in location. Having an operating point where smail
changes in the change of location of member 312 produce relatively large variations
in force is undesirable due to unavoidable manufacturing tolerances. |t is readily
obvious that the optimumi location for member 312 is a function of the total magnetic
circuit, and is thus unique for each vem design. The actual location of member 312
is determined by finite element magnetic analysis and empirical methods.

. An‘ additional feature provided by the latch mechanism of the present
invéntion is illustrated by the graph shown in Fig. 9, which is a comparison of the
actuator unlatch force to the actuator torque constant. As seen in Fig. 9, the
preferred embodiment of the present invention provides a latching mechanism
wherein the unlatch force is now proportional with the actuator torque constant,
meaning that the unlatch force is a function of the vem magnetic field strength, as is
the torque constant. The normalized data shown in the graph of Fig. 9 was
obtained using a 2 mm stainless steel ball located 15 mm from the distal end of the
trailing arm of the latch lever. The lever was self contained in the vem assembly
for 3.5" size disk file syétem. It can be appreciated by the illustrated data that any

variability in unlatch force due to the magnetic field strength differences from one
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CUT. of D.C./D.C.converter nodul es 5, SASB, from which are supplied control
signal s which can performon/off control of discrete D.C/D.C converter
nmodul es 5, 5A 5B. Wwereas, to the power supply nonitoring nodule 8 is
.connected control nodule 9 integrating a micro conmputer which conprises
'CPY, P-ROM input/output interface, and the like, and said converter
nmodul es are controlled in a preset condi2#i-on in accordance with prograns

vem to another is in parf accommodated by a torque constant which responds in a
similar fashion.

Although the present invention as set forth herein was describéd in the best
mode currently known to the inventors, it should be understood that various
changes and modifications to the presently preferred embodiments that are
described herein will be apparent to those skilled in the art. Such changes and
modifications can be made without departing from the spirit and scope of the
present invention, and without diminishing its attendant advantages. It is, therefore,
intended that such changes and modifications can be covered in the appended

claims.
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pre.wrltten on said control nodule 9, in which are further provided

addi tional functions such as display function for indicating the channel

of 'D-C./D.C converters 5, 5A 5B causing abnornal operation, D.C.output

vol tage Vout and D.C currents variable function for each

D. €./ D. C.converter nodul e 5,5A, 5B. Her ei naf t1gf; shes Laine
lay-out structure of the present Power €@pply with refer q t@éaﬁ' 4nd

3. FIG 2 shows a noise filter nodule 3, apo

- CLAIMS
1. A magnetic actuator latch for a disk drive actuator comprising:
a latch arm pivotable by the actuator, the latch arm disposed between an
upper magnet and a lower magnet; and
a latch lever comprising a pair of arms extending f_rom a pivot axisﬁ said pair
of arms comprising a fqrward end having a first magnetically soft member formed
thereon, and a tail end having a second magnetically soft member formed thereon;
~ the arms pivotally moveable between two positions defined by two stop limit
members and the lever magnetically attracted to each of the two positions,
whereby the magnetically attracted lever is held in the first position by the
attraction 6f the first magnetically soft member to the fringing fields of the lower |
madnet, and the magnetically attracted lever is held in the second position by the
.attraction of the second magnetically soft member by the non-uniform flux gradient

of the VCM magnetic circuit.

AR RN
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and. harnmonic correction nodule 4, D.C./D.C. converters 5,5A, 5B, 5C, 5D

laterally Iined up in sequence.

This Sheet Has Been Re{i

'_ (]

2. The magnetic actuator latch of claim 1, further comprising a pivot pin

about which the latch lever pivotally rotates.

3. The magnetic actuator latch of claim 2, wherein one of said stop limit

members is a detent on the latch lever tail.

4. The magnetic actuator latch of claim 3, wherein said first and second

magnetically soft members are insert moided to said latch lever.

5. The magnetic actuator latch of claim 3, wherein said first and second

magnetidally soft members are attached to said latch lever.

* [ L~ M S *
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-7~ : In this case, multi-output power supply can be provided
by .conbi ni ng power factor and harnonic correction nodule 4 of 1KW out put
power, D C./D.C. converter 5 of 300W output power, D. C./ DhicSki1e BteaRSplivid.
5B of 150 Woutput power, D.C./D.C converters 5C, 5D of r
ong another. What 1is characteristic here is that each 5B,
he a

5C, 5Dis fornmed with a one-side portd®n 11 having t nd

6. A direct access storage device for storing data on a magnetic disk
comprising: |

a rotatable disk having a magnetic recording media on at least one surface
thereof and having an access for rotation;

an actuator having an actuator drive motor disposed on a base member and

- displaced from said disk, the actuator comprising a load beam having a distal end

projecting from the actuator and toward the surface of the disk, the actuator
pivotable relative to the base member about an axis parallel to the axis of rotation to
translate séid load be'am distal end across the surface of the disk between an inner
limit of travel and an outer limit of travel,

. thé actuator further comprising a latch arm disposed between an upper i
maéhet and a lower magnet, the actuator protruding away from the disk and having
anend;

an actuator latch for holding the actuator and load beam in a restricted
posi_tion relative to the access of rotation, said actuatbr Iatch comprising a latch
lever comprising a pair of arms extending from a pivot axis; said pair of arms
comprising a forward end having a first magnetically soft member formed thereon,
and a tail end having a second magnetically soft member formed thereon; the arms
pivotally moveable between two positions defined by two stop [imit members and

the lever magnetically atiracted to each of the two positions,

A
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height, while each of themis formed with another side _portion 12 having

vari ous | engt hs dependi ng upon output voltage or the Ii mLTpﬁ—ed reto.
Thé bottom portion of each nmodule 3,4,5,5A SB,5C 5D is

WI t h
netal core board (not shown) on which various el ectroni c epacea
to,be nounted. Further, each nodule has a cover 13 fo 'ﬂ )
t he metal core board, a press-in MA8714 with a _'
whereby the magnetically attracted lever is held in the first position by the
attraction of the first magnetically soft member to the fringing fields of the lower
magnet , and the magnetically atiracted lever is held in the second position by the
attraction of the second magnetically soft member by the non-uniform flux gradient

of the VCM magnetic circuit.

7. The direct access storage device of claim 6, further comprising a pivot

pin about which the latch lever pivotally rotates.

8. The direct access storage device of claim 7, wherein one of said stop

limit members is a dent on the latch lever tail. i

9. The direct access storage device of claim 8, wherein said first and

second magnetically soft members are insert molded to said latch lever.

10. The direct access storage device of claim 8, wherein said first and

second magnetically soft members are aftached to said latch lever.

* < L M S * '
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scr,;ey‘/v' hole for nounting the sane to Chassis or the like, and a term nal
-portion 15 which enables the sane to be connected externally
t Her eof . On the other hand, FIG 3 shows an approxi mately

squar e- shaped Power Supply by suitably comgi ning a noise filter nodule 3,
a power factor and harnonic correction nmodule 4, D.C/D. C converters 5,5A
For this case, for exanple, a power factor and harnonic correction m)dule
4 of 500W out put pdESK HRIVE MAGNETIC ACTUATOR LATCH MECHANISM

ABSTRACT |

A disk drive magnetic actuator laich mechanism for use in hard disk drives. The
present invention discloses a latch mechanism which includes a latch lever 304 having a
magnetic member attached to or moulded into each end of the lever 304. The lever 304
is pivotally mounted about a pivot pin in the vcm assembly 140. The magnet member
located on the latch lever tail is positioned between the vem magnets 318, 320 when the
mechanism is in the latched state. The unlatching force is provided by the presence of
the magnetic member in the vem gap 350, as the attraction of the member in the vem

field resists rotation of the latch lever 304.

Fig. 2

eet Has Been Replaced
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D.C.7D. C. converters 5, 5A of 150 w output power are enployed- |Incidentally,
al t hough not shown in the draw ngs, back-up power supply nodule 7 or the
li ke can be packaged into the sanme shape as each nodul e 3, 4,5, 5A,

whereby it can be layed out on the sane plane along w-th other nodul es.

Again referring to FIG 1, during input of A C power source 1, detection
signals will be supplied from detection

/9
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FIG. 1



termnal ENB to power supply nonitoring nodule 8 when D.C. i nput

2/9
I 2
)z
200
yd
m
A4 N2
d’ 150
QO
0 202
| &3
-1 | 130 > 134 I
mAT Y 2
378
374 e
3961 O
332

\ [
O
N s

304 306 308 372 370 380 316

FIG. 2



voltage Vin2 reaches a preset voltage level. At this tine, said power _
supply nonitoring nodule 8 forces each D..C./D.C. converter nodule 5,5A 5B
to stop operating for preset tinme through control terminals CNT
suppressing the secondary rush current from power factor and harnonic
cor.recti on nodul es 4,4A. Further, said power supply nonitoring nodule 8
constantly nonitors A C.input voltage Vinl, D.Cinput voltage Vin2, and
D. C. out put voltage Vout. Thus in case of abnormal operation, said power
supply nonitoring _
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modul e 8 di spl ays the channel of faulty D.C./D.C converters 5,5A 5B, and
where necessary, each D.C./D.C converter is forced to stop operating. .

312




As herei nabove described, according to the present enbodinent, nain
parts constructing a Power Supply are divided into a noise filter
nodule 3, power. factor and harnonic correction nodule 4,

D.C./D.C converter nodule 5, and back-up power supply nodule 7
respectively, in order to be independently
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modul ari zed. Wth the structure thus nmade, a user can optionally and
easily conbine each nodule to design Power Supply Systens with vari-ous
specifications in accordance wth the objects thereof. Further,each
module 3,4,5,7 is forned wth one-side portion 11 having the sane

| ength and height, thus there will be no stepped portion in both
the lateral and vertical directions on |lined-up nodul es

3,4,5,5A 5B,5C, 5D shown in FIG 2 and square-shaped nodul es 3, 4,5, 5A shown
in FIG 3. Accordingly,
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the present Power Supply is extrenely easy to operate and use for users,
and general configuration of Power Supply is free to change dependi ng
upon the housi ng space thereof . Furthernoresince power supply
monitoring nodule 8 having control nodule 9 is connnected to the

desi gned Power, Supply, a wuser can pronptly cope with discrete abnormal
operations cased: therewthin.

7/9
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In FIG 4 showi ng. a second enbodi nent of the present invention, the sane
portions as those of forgoing enbodinent is designated as common reference
nunerals, and their repeated detail description will be omtted.

In the second enbodinent, said power factor and harnonic correction
nodul es 4, 4A are replaced with rectifying nodule 21 which rectifies and
snoothes A . C.input voltage Vinl applied to input termnals AC so that

D. C.i nput "vol t age Vi n2
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be output fromoutput termnals V,-V. Here,
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enbodi rrént ,

ﬁ, Sizf
havi ng the same | ength and hei ght as another npbdy ajmt’ ugh
fitter nodule 3, whereby the sanme effect and % %
first enbodi nent can be obtai ned. | hcl _

invention should not be limted to the enbgdi

said rectifying nodule 21 is forne

s f

can be nodified within a scope of the inventipn. For exarrpl e CH’CéIIltqqg

DATE OF RECEIPT...1780 K

SUMMARY OF THE NTION
To overcome the limitations in the prior art descnbed above, and to overcome other
limitations that will become apparent upon reading and understandmg the present
specification, the present invention discloses an improved actuator latching mechanism
which is adapted for use in small disk drives. It is one aspect of the fnvenﬁon to provide an
improved actuator latch that has higher shock perfofmance at no additional cost. Ii is a
further object of the invention to provide an actuator latch mechanism ‘which is seif

compensating for changes in the voice coil motor.magnetie field strength Still Oi:her objects

“of the invention include providing a latch that has fewer components, thereby improving

reliability at a significant cost-rednction, and the ability to fully test the actuator latch at the
sub-assembly level
According to one aspect of the present invention there is prov1ded a magnetic actuator

latch for a disk drive comprising: an actuator havmg a latch arm plvotable by the actuator,

- the latch arm disposed in a gap between an upper magnet and a lower magnet of a vem

assembly; a latch lever comprising a pair of arms extending from a pivot axis; said pair of
arms comprising a forward end having a first magnetically soft member formed thereon, and

a tail end having a second magnetically soft member formed thereon; the arms pivotally

moveable between two positions defined by two limit stop members and the lever

magnetically attracted to each of the two positions; means for snpplying current to the vem

assembly to create a magnetic circuit so that the latch arm may be pivotally moved within

the gap of the vcm assembly between a locked position where the latch arm is engaged with |

a recess wall on the latch lever and an unlocked position where the latch arm is not engaged
with the recess wall on the latch lever, whereby the magnetically attracted lever is held in
the first position by the attraction of the first magnetically soft member to the fringing fields

of the lower magnet of the vcin assembly and the magnetically attracted lever is held in the

This is the replacement sheet

Date: 17 JUN 1998



structure within a.D. C./D.C converter modul e may be variously nodified
.dependi ng upon out put power or the Iike.

second position by the attraction of the second magnetically soft member by the non-uniform
flux gradient of the vem magnetic circuit. i
According to another aspect of the present invention there is provided a direct access

" storage device for storing data on a magnetic disk comprising: a rotatable disk having a
magnetic recording media on at least 'bne surface thereof and having an access for rotation;
an actuator having an actuator drive inotor disposed on a base member and displaced from
said disk, the actﬁator comprising a load beam having a distal end projecting from the
actuator and toward the surface of the disk, fhe actuator pivotable relative to the base
member about an axis parallel to the axis of rotation to translate said load beam distal end
across the surface of the disk betweer an inner limit of travel and an outer limit of travel,"
the actuator further comprising a latch arm pivotable by the actuator and disposed in a gap
between an upper magnet and a lower magnet of a vem assembiy; a latch lever for holding
the actuator and load beam in a restricfed position _relaﬁi'e to the access of fotation, said
latch lever comprising a pair of arms extending from a pivot axis; said pair of arms
comprising a forwgrd end haviné a first magnetically soft member formed therein, and a tail
end having a second magnetically soft member formed thereon; the arms pivotally moveable
between two-positions defined by two limit stop members and the lever magnetically
attracted to each of the two positions; and means for supplying current to the vem assembly
to. create a magnetic _cﬁcuit so that the latch arm may be pivotally moved within the gap of
the vem assembly from a locked position where the latch arm is engaged with a recess wall
on the latch lever and an unlocked position where the latch arm is not engaged with the
recess wall on the latch lever, whereby the magnetically attracted levér is held in the first
position by the attraction of the first magnetically soft member to the fringing fields of the
loWer magnet of the vem assembly, and the magnetically attracted lever is held in the second

position by the attraction of the second magnetically soft member by the non-uniform flux

gradient of the vem magnetic circuit.

This is the replacement sheet
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CLAI M5 1. A power supply conprising: a noise filter

modul e (3) for rejecting noise froman 5 AC input voltage line;

one or nore power factor and harnonic .correction nodul es (4, 4A) for
bringing the current and vol tage waveforms of the AC input voltage
close to each other in order to out put I nput vol tage; and, 10

.one or nore power converter nodules (5, 5A, 5 for converting said DC
input voltage into preset DC output vol t age; t he nodul es

bei ng opti onal | yThedatchingdforee isipraivided by the attraction of the first magnetically soft member

in the forward arm to the fringing fields of the vem magnet. The latch force is determined
by the size and shape of the member, its dlstance from the latch pivot and its relative
location to the edge of the vem magnet. and plate surface. '

The unlatching force is provided by the presence of the second magnetically soft
member on the trallmg arm of the lever in the vem magnetlc gap; the trailing arm of the
lever, and accordmgly the second magnetically soft member is plvotally pos1t10ned between
the vem magnet when the mechanism is in the latched state. The attraction of the second |
magnetic member in the gap field resists _rbta‘_tion of the latch lever. The unlatching force can
be optimized by controlling the s1ze and shape of the magnet_ic member, its orientation, its
relative location in the vem gap, and its distance from the latch pivot. The unlatch force can
be increased to the limit of the servo system's capability to reliably unlatch by modifying
these variables at no addltlonal cost. _

The latching mechanism according to the present mventlon extends from and moves

with the actuator of the disk drive. When the latch mechanism is in the

This is the replacement sheet
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desired ‘power supply. 15 2. A power supply according to claiml,
‘Wwherein the power factor and harnonic correction nodul es are repl aced
‘with a rectifying nodule (2.1) for rectifying and snoothing the AC
.input voltage in order to output DC input voltage. 20 3. A power
‘supply according to claim11 or claim 2, 25 further conprising a back-up
‘power supply nodule (7) for suppl yi ng DC input voltage to the power
‘converter nodul e or nodul es (5, 5A, 5B) in case. of abnormal stopping of
the 25 supply of said DC input voltageCLAIMS 4, A power supply
accor dl ng t Ci an)k ?IIagﬁcletlé g:stualtor latc% for a disk dnve comprising:
‘an actua_tor having a latch arm p1votable by the actuator, the latch arm disposed in a
gap between an upper magnet and a lower magnet of a vcm assembly;
a latch lever comprising a palr of arms extending from a pivot axis; said pair of arms
comprising a forward end having a first magnetically soft member formed thereon, and a
tail end having a sec_ohd ihagn_etically- soft member formed thereon; the arms pivotally
moveable between twol positions defined by two limit stop members and the lever
magnetically attracted to éach of the two posiﬁons;
| means for supplying current to the vem assembly to create a magnetic circuit so that
the latch arm may be pivotally moved within the gap of the vem assembly between a lociced
poéition where the latch arm is engaged with a recess Wall on the latch lever and an
unlocked position where the latch arm is not engaged with the recess wall on the latch lever,
whereby the magnetically attracted lever is held in the first position by the attraction
- of the first magnetically soft member to the fringing fields of the lower magnet of the vem
assembly and the magnetically attracted lever is held in the second position by the attraétion
of the second magnetically soft member by the non-uniform flux gradient of the vcm
magnetic circuit. |
2.  The magnetic actuator 1afch of claim 1, further comprising a pivot pin about which the
latch lever pivotally rotates. |
3. “The magnetic actuator latch of claim 2 wherein one of said stop limit members is a
detent on the latch lever tail.
4.  The magnetic actuator latch of claim 3, wherein said first and second magnetically soft
members are insert molded to said latch lever.
5.  The magnetic actuator latch of claim 3, wherein said first and second magnetically soft

members are attached to said latch lever.

This is the replacement sheet -
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wherein each nodul e has an approxi mately square-shape or

rect angul ar-shape configuration, each nodul e having a side 30 which is
tme same | ength and height as a side of another nodul e. 5. A
power supply according to any of clainms 1 to 4, further conprising a
_power- supply -nonitoring nodule (8) 35 hagi ng a control nodule (9) for
| noni toring S|nultaneously the i nput and output si de of each nodul e.

6. | A direct access storage device for storing data on a magnetic disk comprising:

a rotatable disk having a magnetic recording media on at least oﬁe surface thereof and
having an access for rotation; ' |

an actuator having an _aélct-uator drive motor disposed on a base member and displaced _
fr':om said disk, the actuator coﬂlprisiﬁg a load beam having a distal end projecting from the
actuator and toward the surface of the disk, the actuator pivotable relative to the base

member about an axis parallel to the axis of rotation to translate said load beam distal end

. across the surface of the disk 'between an inner limit of travel and an outer limit of travel,

the actuator further compnsmg a latch arm p1votab1e by the actuator and disposed in a
gap between an upper magnet and a lower magnet of a vem assembly;
a latch lever for holdmg the acmator and load beam in a restricted position relative to

the access of rotation, said latch lever comprising a pair of arms extending from a pivot

| ax1s said pair of arms comprlsmg a forward end havmg a first magnetically soft member

formed therein, and a tail end havmg a second magnetically soft member formed thereon;

the arms pivotally moveable between two positions defined by two limit stop members and

* the lever magnetlcally attracted to each of the two positions; and

means for supplying current to the vem assembly to create a magnetic circuit so that
the latch arm may be pivotally ‘moved within the gap of the vem assembly from a locked
pbsition where the latch arm is engaged with a recess wall on the latch lever and an
unlocked position where the latch arm is not engaged with the recess wall on the latch lever,

whereby the magnetically attracted lever is held in the first position by the attraction
of the first magnetically_ soft member to the fringing fields of the lower magnet of the vém
assembly, and the magnetically attracted lever is held in the second position by the attraction
of the second magnetically soft member by the non-uniform flux gradient of the vem

magnetic circuit.

This is the replacement sheet
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7. The direct access storage device of claim 6, further comprising a 'pivot pin about
which the latch lever pivotally rotates.

8. The direct access storage device of claim 7, wherein one of said stop limit members is

a dent on the latch lever tail.

9.  The direct access storage device of claim 8, wherein said first and second magnetically

soft members are insert molded to said latch lever.

10. The direct access storage device of claim 8, wherein said first and second magnetically

soft members are attached to said latch lever.

' “®# ¢ L M- 0§ =
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DISK DRIVE MAGNETIC ACTUATOR LATCH MECHANiSM

ABSTRACT _
A dlSk dr1ve magnetlc actuator latch mechanism for use in hard d1sk drives. The

present-mventton discloses a latch mechanism which mcludes a latch lever 304 having a.
magnettc member attached to or moulded into each end of the lever 304. The lever 304
is plvotally mounted about a pivot pin in the vem assembly 140 The magnet member

located on the -latch -lever ta11 is positioned between the vcm magnets 318 320 when the

mechamsm m the latched state The unlatchmg force 1s prov1ded by the presence of-

~ the magnetlc member m the vem gap 350, as the attractlon of the member in the vem

field res1sts rotatlon of the latch lever 304.

Fig. 2
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