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gl sc drive conprising a latch system It is known in the art t Pﬁ’grw
I's generated incident to the rotation of data storage discs in a disc
drive. The characteristics of the air fldw have been anal ysed and di scussed
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It is known that two commonly nounted spaced apart rotating

The present invention relates to a latch system for use in a disc drive.

It is known in the art that air flow is generated incident to the rotation of
data storage discs in a disc drive. The characteristics of the air flow have been
analysed and discussed in the prior art, see for example, U.S. Patent 4,647,997 to
Westwood and the IBM Journal of Research and Development, November 1974,
pages 480-488. It is known that two commonly mounted spaced apart rotating
discs generate a significantly g{éater air flow than generated by a single rotating
disc, and that the amount of air flow is also known to be a function of disc
diameter and angular velocity. The air flow force is greatest adjacent the
periphery of the rotating disc and especially at the region defined between two
rotating discs, and falls off rapidly as a non-linear function as one moves away
from the disc periphery. .

In rotating, non-removable data disc storage devices, a data read/write
transducer files upon an air cushion or bearing in extremely close proximity to the
data surface. In many disc drives, including those which are of extremély small
size, the transducer Jands upon and takes off from a particular predefined landidg
reglon It is possible, when shocks are applied to.the disc drive, that the
‘transducer can move or bounce across the surface of the dlSC causing erosion or
scarring of the magnetic film coa_tmg on the_dl_sc surfacing leading to hard and
soft d_ata: failures. In addition, the hard transducer head may dent the surface in

. response to sharp jarring forces at_tri_butable_to sharp or rough handling of the
drive.

While aerodynamically actuated latches have been described in the above
referenced Westwood patent as well as in U.S. Patent 4,538,193, such latches
have not been effective bécause of a lack of the sensitivity and responsiveness to
the limited air flow in extremely small size disc drives. It has been found that the

air flow values in such small disc drives must be carefully accounted for and are,
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di scs generate a significantly greater air flow than gener [
rotating disc, and that the amount of air flowis al sg knO\F;:;]e'?ob%eaaSI note
function of disc dianmeter and angular velocity. The air flow force is
greatest adjacent the periphery of the rptating disc and especially at the
regi on defined between two rotating discs, and falls off rapidly as a

non-|i near f. Mr}ﬁiariyg&éi@sz é&;ianﬂpﬁpﬁ,égl\y/@geftbfoe&mlyilrgﬁamyhn@k’&pdnswdy rotating,

non- renovabl e [ Oor age a data read/wite
: release the actuator when the discs begin rotation. Further, the spring force that

restrains the transducer actuator assembly in the landing zone must be carefully
selected so that the force can be overcome when the discs begin to move.

Thus, a need has arisen for a reliable, responsive, air flow responsive latch
mechanism responsive to the air flow generated in a small form factor disc drive
to reliably latch and release the actuator mechanism, while restraining the actuator
against relatively strong shocks.

U.S. Patent 4,692,829 to Campbell discloses an aerodynamically actuated

latch in which an air vane part of the latch extends between two discs of a disc

drive assembly.

A general object of the present invention is to overcome limitations and
drawbacks to prior art aerodynamically operated latches for transducer actuated
assemblies in a disc drive.

. A further object of the invention is to provide an effective aerodynamic
| transducer latch mechanism within the confines of a miniaturised disc drive
structure.

Another object of the present invention is to provide an effective,
aerodynamically responsive transducer latch which is capable of reliably holding
the actuator arm from uncoﬁtrolled movement away from a landing zone position
in response to significant shocks of up to 80-100 Gs.

Another object of the present invention is to combine a low cost, low-mass
non-electrically powered latch mechanism cooperating with a disc drive actuator
arm such that while the mass of the latch mechanism is significantly less than the
mass of the actuator arm, the latch mechanism is capable of effectively restraining

the arm against movement.

Another object of the invention is to adopt a design of an aerodynamically

. effectwe latch mechanism which fits very closely adjacent to or even has parts of
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transducer files upon an air cushion or bearing in extrenel

proximty to the data surface. In nany disc dr?ves, includiﬁgclﬁzge whi ch
are of extrenely small size, the transducer |ands upon and takes off from a
partitul ar predefined |landing region. It,is possible, when shocks are
appI|Ed to the disc drive, that the tran3ducer can nove or bounce across

the surface of the disc ' i j Y i i
cot i hg on 1 L R T e i e
ithon, the hardalh 3BSEUEYe daFaEd Bhedgizh rhdifaibf ace in

A further object of the present invention is to provide a latch mechanism

which when its restraining arm is latched against the actuator arm, provides the
restraining force in a direction almost directly parallel to the direction in which
the actuator arm will attempt to move so that a maximum restxainir;g force can be
applied to the actuator arm.

Another objective of the present invention is to provide an aerodynamically
responsive latch mechanism which is incorporated within the confines of the
predefined housing without adaptation of the design of the housing to
accommodate the latch.

According to the one aspect of the present invention, there is provided a

latch system for use in a disc drive, the latch system comprising a latch arm

having an engagement portion for engaging a transducer suppert arm of the disc

] drive to substantially prevent movement of the transducer support arm, and a
vane characterised in that the vane is located at a distance from the centre ofa
disc of the disc drive which is greater than the radius of the disc, and in that the
latch arm and vane are arranged such that, in the presence of disk rotation-
generated wind pressing against the vane, the vane moves away from the disc and
the engagement portion disengages the transducer support arm.

According to another aspect of the present invention, there is provided a
latch system for use in a disc drive, the latch system comprising a latch arm
having an engagement portion for engaging a transducer support arm of the disc
drive to substantially prevent movement of the transducer support arm, and a

vane, characterised in that the vane is located adjacent a space between two discs

of the disc drive and in that the latch arm and vane are arranged'such that, in the

presence of disk ro_tatidn-generated wind pressing against the vane, the vane
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re’spon_se to sharp jarring forces attributable to sharp or rough handling of
the drive. Wile aerodynami cally actuated |atches have been described in
the gabove referenced Westwood patent as well as in U S. Patent 4,538,193,

such
and

driv
driv

| at ches have not been effective bgcause of a lack of the sensitivity
esponsiveness to the limted air flowin extrenely small size disc

S 11 85185 i 4i8hnd (he chidpeheRrpyiaion dischiages afe mamicot sC

s nust™pe~car y accounted for and are,
support arm.
The aerodynamically powered latch of the present invention may be

incorporated in a disc drive which includes a base casting defining a chamber,
and a plurality or at least two rotating data storage discs journaled for rotation
relative to the base casting in response to a spindle motor. A transducer actuator
assembly may be mounted in the chamber adjacent the rotating discs and supports
data transducer heads in close proximity to the major data surface of each of the
discs, and moves the heads from track to track over the surface of the disc. An
innovative latch mechanism may be provided comprising a latch journaled for
rotation immediately adjacent the disc and comprising a latch arm extending
substan'tially perpendicular to the direction of movement of the actuator arm when
the actuator arm is at rest with the transducer resting on the landing zone. The
arm may have a finger at one end thereof engaging a notch on the radius of the
actuator arm pivot region immediately adjacent the centre of rotation of the
actuator arm. A wind vane support arm extending in the opposite direction from
the centre of rotation of the aerodynamically powered latch may comprise an
upright flag member adjacent a space between the two rotating discs and may
have a finger supported near the bottom of the flag and inserted in the region
between the discs lso that air flow generated by fofation of the .discs may press
against the wind vane and cause the vane to move around its centre of rotation
away from the edge of the rotating discs. In this way, rotation of the discs causes
the latching finger to move away from the notch on the axis of rotation of the
actuator arm releasing the actuator arm for movement of the transducer across the
surface of the disc.

The flag finger may be supported on the surface of the ﬂag close to a base

housing of the disc drive.
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2 in many cases, too small in magnitude to eff [ [

_ , ectively, reliably and
responsively rel ease the actuator when the discs begin rotationy Furt her
the spring force that restrains the transducer actuator assenbly in the
| andi hg zone nust be carefully selected 0 that the force can be

|
The aerodynamic latch may further include a coiled spring having at least

one end supported from the housing of the disc so that the force of the spring
establishes a biasing force of the latching arm of the aerodynamic latch toward the
engagement notch on the periphery of the actuator pivot, the force of the biasing
spring being defined to be less than the effective force created by the rotation of
the discs at normal speed to allow use of the disc drive.

Preferably, the wind vane flag is shaped to follow the contour of the edge
of the rotating discs, and has one end extending near to the sidewall of the
housing to capture the maximum amount of effective windage generated by
rotation of the disc. |

In a preferred embodiment of the present invention, a supporting bracket for
the aerodynamically powered latch supports the top and bottom of a pin defining
the centre of rotation of the latch to define a consistently vertical axis of rotation
for the latch, the support bracket further including an upright arm adjacent the
extending finger of the windage responsive flag so that the wind responsive flag
may be mounted immediately adjacent the curved surface of the discs without
creating a likelihood of contact between the wind vane and the edge surface of the
discs.

The latch system may releasably lock a disc drive actuator at a fixed
position during power down conditions. The latch may witﬁstand considerable
shock without allowing the actuator to be dislodged, thereby preventing damage
to data storage discs having magnetic storage media coated or deposited thereon.
Further, the létch arm may be released au;omatically in response to the
aerodynamic force generated by rotation of the storage disc, and may latch and
recapture the transduce support arm and hold the arm and transducer supported

thereby in fixed position.

; Other objects, advantages and features of the present invention will be

better understood and appreciated from a thorough consideration of the following
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overcome when the discs begin to nove. Thus, a need has arisen for a
reliable, responsive, air flow responsive |atch mechani smresponsive to the
air fLom/generated inasmall formfactor disc drive to reliably latch and
rel ease the actuator mechanism while restraining the actuator against
relatj vely strong shocks. U.S. Patent 4,692,829 to Canpbell discloses an

aer odynani cal | ci uat |
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accompanying figures.

An embodiment of the invention will now be described by way of example
with reference to the accompanying drawings in which:- '

FIGURE 1 is a diagrammatic enlarged top plan view of a miniaturised disc
drive incorporating some of the principles of the present invention with the latch
being shown in the engaged position;

FIGURE 2 is a partial top plan view of the disc drive of Figure 1 with the
latch being shown in the disengaged position and the actuator arm having moved
the transducer from the landing region of the disc across the surface of the disc;

FIGURE 3 is a an exposed view of various parts of an effective
aerodynamically powered wind vane latch;

FIGURE 4 is an exposed view of the wind vane from a different perspective
than that shown in Figure 3 and a biasing spring shown adjacent the wind vane to
define the manner in which the spring is mounted within the wind vane;

FIGURE 5 is a partially sectional elevational view along the line 5-5 of
Figure 1; and

FIGURE 6 is a graph depicting the relationship between the torque of the
spring and the torque of the aerodynamic wind vane and the relative relationship
therebetween in estai:lishing a proper balance of the forces necessary to provide
an operative wind vane latch.

A miniaturised disc drive 1 is illustrated in the enlarged plan view of Figure
1 and the broken away plan view of Figure 2.

Figure 1 further shows in a plan view the basic elements of the latch design
with the vane in the latched position. This figure should be contrasted with the
view of Figure 2 wherein the disc 10 is spinning in the directior{ indicated by the

arrow A, the spinning disc creating a moving sheet of air which acts against the
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‘ air vane flag 66 with sufficient force to unlatch the actuator arm assembly 40




air vane assenbly is also disclosed in US Patent 503641 [
!ater di scl osure does not nmake full use of the possible6éfg?g?;ﬁ£§ gplfhe
air vane and does not achieve the maxi num niniaturisation which could be
achi eved. A general object of the preseny i nvention is to overcone
limtations and drawbacks to prior art aerodynam cally operated |atches for
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. of rotation indicated at 7. The spindle 5 is coupled directly to an
tronically commutated brushless DC spindle motor (not shown) supported
n the base casting 4 and rotating at a constant speed to rotated the data storage
. 10 in the direction of the arrow A. The rotation is in a counterclockwise
ction, as indicated by arrow A, and occurs at a predetermined and constant
ular velocity.

The data storage disc 10 provides data storage surfaces on the data storage
ons on tracks generally indicated at 20 on the upper and lower surfaces of the
. 10. The surfaces are characterised by the presence of suitable magnetic
age media, which may be such materials as are well known in the art, which
coated, plated or deposited on the surfaces of the disc. The disc 10 in the
jaturised mechanism generally indicated at 3 is preferably about 47
‘imetres in diameter. Typically the disc drive is capable of storing at least
roximately 40 megabytes of formatted user data on the surfaces 22, 24, 26, 28
liscs 10, 30, incorporated in the disc drive and shown in the vertical sectional
v of Figure 5.

A rotary actuator arm assembly 40 is provided which is bidirectionally
table and is journaled to the base casting 4 about an axis of rotation 42. The
iator arm assembly 40 rotates bidirectionally in a range of movement along an
of approximately 30° as indicated by the arrow C in Figure 1. The actuator
1 assembly 40 includes a coil (not shown) adjacently overlying a
magnetized permanent magnet in the region generally indicated at 44,
srgisation of this coil causes selective movement of the actuator arm along the

irectional path indicated by arrow C to move a transducer support arm 46.
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| atch mechanismw thin the confines of a mniaturi [ [

Anot her object of the present inventionis to provisgcei glnsgf]g(ral:;/?vztructure.
aer odynam cal 'y responsive transducer |atch which is capable of reliabl

hol dijg the actuator arm from uncontroll gd novenent away froma | andin Y
zone position in response to si gnificant shocks of up to 80-100 Us. Angt her
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el ectrli ca
IIy I'ng wth a disc drive actuator

arm sych t hat
data surface on an air bearing or cushlon of air resulting from d;sc rotation.

The actuator assembly in the embodiment of this invention further includes
a notch 50 adjacent the centre of rotation of the transducer support arm 46; this
notch is engaged by the latch finger 61 of latch engagement arm 64 of the
aerodynamic latch 60 to hold the actuator arm 40 in a defined location relative to
the disc 10 when the disc drive is not in use. Latch finger 61 is shown in figures
1-5.

Each data storage surface has multiple, typically 612, concentric annular
data tracks. An inner landing zone generally referenced at 52 comprises a region
devoted to landing and takeoff of the transducer siider assembly 48. The
remaining region of the surface of the disc which comprises the concentric
annular data tracks and is accurately accessed by movement of the actuator arm
assembly 40 to cause the transducer slider assembly 48 to bé located over one of
the data tracks. When the disc drive is no longer in use, then the actuator arm is
caused (by means not shown but which are well known in this technology) to
move the transducer slider assembly 48 to land over the landing zone 52 and rest
on the surface of the disc 10. At this point, the latch engagement arm 64 of
aerodynamic latch 60 engages the notch 50 so that in the event of even a severe
shock to this small disc drive, the transducer cannot be dislodged and slide across
the surface of the disc, causing damage to either or both of the surface of the disc
and the transducer.

The latch 60 is shown in the latched position in Figure 1 and in the
unlatched position where the actuator arm is free to move the transducer from
track to track in Figure 2. As can be seen by comparing the two figures, the
latch 60 comprises as its primary moving element a double—end-ed aif vane 62
comprising an engagement or latching finger arm 64 and a flag arm 65 with an

upwardly extending flag 66. The latching finger arm 64 and rigid flag 66 are at
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while the mass of the latch mechanismis signifi
anismis significantly | ess than
;)fes:i ?e. actuator arm the |atch mechanismis capable 01}/ ef fectivel ;he e
res ta;nldng_the ?rm agai nst novenent. Another object of the invention is to
pi esign of an aerodynami cally effective [atch mechanismwhich fits

very

cl osely adjacent to or even has pegrts of the mechani sm di sposed
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having an axis of rotation 70. Post 68 is in turn fixed to the base casting 4 as

shown in Figure 5. It should be noted that all of these elements of the latch are
shown clearly in an exploded view in Figure 3.

The latch 60 is journaled about the post 68 by means of a cylindrical shaft
72 shown most clearly in Figure 4; this allows the latch 60 to move freely as the
disc drive is started and stopped.

Specifically, when the disc is rotated in the direction of arrow A, the wind
which is generated by rotation of the disc blows against the upright flag 66
supported on air vane 62, the upright flag being immediately adjacent the discs
and supported between the two discs as appears clearly in Figure 5. The wind is
further deflected toward flag 66 by flag finger 67 (see Figures 3 and 4 to see
relationship of flag finger 67 and flag 66) which is generally horizontal and
extends toward and between the discs (see Figures 1 and 2). As the discs turn in
the direction of arrow A, wind is generated and blows over finger 67 and is
deflected upward against flag 66 which is aligned (Figure 5) with the opening 69
between the discs. As the wind blows against the flag 66, the flag moves in the
direction of arrow B (Figure 1), causing the latch engagement arm 64 to move
away from notch 50. It is the engagement of latch engagement arm 64 and notch -
50 which restrains the actuator arm 40 from movement of the transducer slider
assembly 48 away from landing zone 52; as the finger moves in the direction of
arrow B, then the air vane 62 and latch engagement arm 64 move away from
notch 50, as shown in Figure 2, releasing the actuator arm to move the transducer
slider assembly 48 freely across the surface of the disc in response to commands
executed by motor 44.

Means are also provided to bias the latch to the closed, engaged position of
Figure 1 so that engagement of the actuator arm remains secure even in the event

of significant shock.

i i \|ﬂl‘ir “



\%A Lu\rl\;]her_obj ect of the present invention is to provide a latch nechanism
whi ct en its restraining armis latched against the actuator arm
pLOVI?eS the restraining force in a direction alnost directly parallel to
the difrection in which the actuator armgill attenpt to nove so that a

maxi nwm restraining force can be applied to the actuator arm

As shown most clearly in Figure 4, a flange 74 is provided surrounding the
cylindrical shaft 72 and defining a channel wherein a tightly wound spring 76 is
located. This spring, one end of which bears against a post 78 supported from
the base of the disc drive (Figure 1), and the other end of which bears against the
end of the channel defined above (Figure 4), is the biasing element which
normally biases the wind vane latch towards the closed position shown in Figure
1. By "closed position” it is meant that the latch engagement arm 64 has engaged
notch 50; the wind vane flag 66 is closely adjacent the discs 10, 30 of the disc
drive; and, actuator assembly 40 has moved transducer slider assembly 48 to
landing zone 52. The design constraints which apply to this aspect of the present
device are illustrated in Figure 6, where the countervailing effects of the spring
and the air blowing against the air vane flag 66 are graphically displayed. Ascan
be seen, the spring is provided with a certain level of spring preload which
together with frictional effects maintains the air vane flag in its closed or home
position with the latch engagement arm 64 securely latching the actuator assembly
by engaging notch 50. As the discs begin to tumn in the direction of arrow A and
air moves against the air vane flag 66, the vane is displaced in the direction ‘of
.arrow B (Figure 1).

Obviously, for the same speed of rotation of the discs, the further the vane
62 moves from the edge of the disc, the more dispersed thé effects of the air
blowing against the air vane flag 66; thus the torque of the.air against the air vane
flag gradually diminishes. By the same token, as the latch eﬁgagement arm 64
moves in a direction opposite to arrow B, and away from its latching position, the
spring 76 is wound more tightly, increasing the torque exerted by the spring as
the spring attempts to restore the actuator arm assembly 40 to the latched or
closed position. It is, of course, important to always maintain some margin 84
(Figure 6) between available spring torque and wind torque so that the torque of

the spring is not entirely overcome; as the wind caused by the turning of the disc
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Anot her obj ective of the present inventi [ [
_ : : invention is to provide an aerodynani cal |l
responsi ve | atch mechanismwhich is incorporated within the confi %es of thg

predefined housing without adaptation of the desi [

: . gn of the housing t
accormmodate the latch. Accordingly to §pe present invention theregisO
provi ded a disc drive system having: one or nore discs (10), each disc

rotatable a F ; ,
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vane flag, especially when the latch engagement arm 64 is engaging notch 50 and

some frictional effects between the latch engagement arm and the notch must be
overcome, in addition to the force of the spring, the flag should advantageously
be positionéd overlapping the space between two rotating discs as shown in
Figure 5. The discs focus the air flow against the flag; the flag finger 67 further
directs the air flow against the flag to move the air vane 62 in the direction of
arrow B.

In summary, as shown in Figure 4, the spring 76 is retained in a channel 77
defined by the cylindrical shaft 72 and flange 74. The spring has two ends
extending outward along arcs at either end of the channel which retains the coiled
portion of the spring; the ends are retained by a pin 78 supported from the base
casting an edge of the channel 77 for the entire wind vane latch to maintain the
proper spring torque.

Two further significant elements of the present application appear.in Figure
3 and com_prise the support bracket 80 and the locking ring 90 which is mounted
about the same pivot axis as the actuator arm 40. The support bracket 80 together
with the pin 81, which extends up through the base housing casting 4, air vane 62
r and bracket over hand 102 cooperate to hold the air vane 62 closely adjacent the
side of the rotating discs and define the length of the arc described as the vane
rotates toward and away from the discs. The support bracket 80 is formed of a
single flat piece of metal which is bent and shaped in three separate regions. As
can be seen, an arm comprising upright section 100 and a horizontal vane support
section 102 is formed and bent so that the pin which is to be inserted through the
air vane 62 extends up through the top of the horizontal vane subport section 102.

This support structure for the air vane is important because of the necessity of
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about an axis (70) and having an engagenent portion [

actuator arm assenbly to substantialglg prevelrct)t m)vem(egtl) ot]: Ot hgnggghggot h:rm
assenbly, and a vane (66) located at a distance fromthe spindle (5) which
is greater than the radius of the disc and the latch arm (64) and vane
(66) are arranged such that in the presence of disk rotation- generated

w nd pressing again \{an
t 6@ MRFeof IR K fAdictier plage and th
engagemnent ‘Fﬁ% %1 di'sen ges the actuator ar mpggenbl i eg ¢ ©

characterisg f :

within the j(}gér{l}stﬂcgﬁh tﬁgﬁlcfadibc%. of rotation (70) of the latch systemis
The air currents generated by the speed of the rotation of the disc are not

very great; it is important that their impact upon the vane 62 and especially the

air van flag 66 and air deflection flag finger 67 is significant. The impact of air

[N

currents on the air vane flag 66 is at least partially facilitated by the finger 67

i which extends toward the discs and in fact slides between the discs (as is shown in
the top view of Figures 1 and 2) and optimises the impact of air flow against the
face of the air vane flag. It can also be seen by looking at the top view of Figure
1 and considering the effect of air currents against the air vane flag, that the air
vane flag 66 is designed to have an arc which substantially parallels the edge of
the discs which are rotating past the vane. It also appears from the top plan view
of Figure 1, that it is important not to let the air vane approach too close to the
edge of the discs so that it cannot strike against the edge of the discs. Thus, as
shown in Figure 3, a second small arm including an upright portion 104 and, in
this embodiment, an overhang 106 is formed in the support bracket 80,.in a
location which would be typically nearly adjacent to where the extending flag
finger 67 protrudes from the front of the vane 62. As can be seen from Figure 1,
the leading edge of the air vane flag finger 67 will butt up against the restraining
arm 104 as the vane is urged back toward the closed or locked position under the
influence of the spring. The air van flag thus is urged to rest very close to the
edge of the disc. The air vane flag does not have to move a very great distance
for the latch engagement arm 64 to release from the notch 50 on the locking ring
90. If the vane is very close to the edge of the disc, then the effect of the air
currents generated by the rotation of the discs on the vane is maximised, and
reliable unlatching of the wind vane latch from the actuator holciing notch 50 can

be achieved.
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The aerodynanically powered latch of the present invention may be
lncorporated in a disc drive which includes a base casting defining a
chanbgr, and a plurality or at least two rotating data storage discs
journdled for rotation relative to the 2 se casting in response to a

spi ndlfe notor. A transducer actuator nbl [
adj acgnt the rotating discs. y may be mounted in the chamber
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actuator arm 40. The ring 90 is inserted in the pivot bore stack below the

actuator arm. As appears in Figure 1, when the latch 60 contacts notch 50, the

Jatch 60 is substantially perpendicular to the lengthwise axis of actuator arm 40 so

that the locking force on the arm is maximiSed.

The operation of the wind vane latch can be summarised as follows. With
power removed from the spindle motor mechanism, kinetic energy stored in the
rotating discs and spindle is converted to electricity by the spindle motor. The
electrical energy produced is applied to actuator so that is transports the
transducer 48 to the landing zone 52 (Figure 1). When the traducer slider
assembly 48 reaches the landing zone 52, as can be seen, the biasing action of the
spring 76, coupled with the fact that the reduced rate of speed of rotation of the
disc has reduced the wind force against the wind vane 62, causes the wind vane
portion to move opposite to the direction of the arrow B, and the latch
engagement arm 64 engages the notch 50 (Figure 1). The transducer is. in this
manner latched in the landing zone position.

When power to the spindle motor is once again applied, air currents are
generated by rotation of the discs in the direction A. As can be seen most readily
in Figure 5, the wind vane is supported directly adjacent the opening between the
two discs, so that air currents generated by rotation of the discs impact upon the
vane 62 and air vane flag 66, the air being efficaciously directed against the air
vane flag 66 by the protruding flag finger 67 which is directed toward‘the slot
between the discs. As a result, the vane 62 moves away from the edge of the
discs in the direction of the arrow B (Figure 1), causing finger 64 to release notch

50. This leaves the actuator arm 40 free to move the transducer slider assembly

48 away from the landing zone 52 and over the surface of the disc.
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on thg radius of the actuator arm pivot

Ng zone. The arm nmay have a fi nger, {at one end thereof engaging a notch
egion imedi ately adj acent the
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in thg opposite Therlateh, “?ﬁ(fhﬂ’%'?a&rebecehl Igéi% IEHrltt)tyat | gﬁl of ?Iﬁlg&h@ extending

aer odynam
Caziclt\.%tﬁoarmﬁtrfe gm WAkSHirdied movement away from a landing zone position in

response to significant shocks of up to 80-100Gs.

The mass of the latch mechanism may be advantageously significantly less
than the mass of the actuator arm but the latch mechanism may still be capable of
effectively restraining the arm against movement.

The latch mechanism may be fitted very closely adjacent to, and/or even has
parts of the mechanism disposed beneath, the rotating disc such that a minimum
of housing area needs to be defined to the latch mechanism. Indeed a standard
housing may not need to be adapted all to all accommodate the mechanism.

The latch mechanism may, when its restraining arm is latched against the
actuator arm, provide the restraining force ina direcﬁon almost directly parallel
to the direction in which the actuator arm will attempt to move so that a
maximum restraining force can be applied to the actuator arm.

Having now described an embodiment of the invention, it will be

appreciated that the objects of the invention may be fully achieved. It will also be
understood by those skilled in the art that many changes in construction and
circuitry and widely different embodiments and applications of the invention will
suggest themselves without departure from the spirit and scope of invention. The

disclosures and the description herein are illustrative and are not intended to be in

any sense limiting.
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4 conprise an upright flag menber adj
j acent a space between the two [
di scs and may have a finger supported near the bottomof the flag aagt ating

i nser
rotati

ed in the region between the discs so that
_ ( air flow generated b
on of the discs nmay press against (§he wi nd vane and gause t he vgﬁe’ﬁ)

nove ?round its centre of rotation away fromthe edge of the rotating

I L

LAIM

A latch system for use in a disc drive, the latch system comprising a latch
arm (64) having an engagement portion (61) for engaging a transducer
support arm (46) of the disc drive to substantially prevent movement of the
transducer support arm, and a vane (66), characterised in that the vane is
located at a distance from the centre of a disc (10,30) of the disc drive
which is greater than the radius of the disc, and in that the latch arm (64)
and vane (66) are arranged such that, in the presence of disk rotation-
generated wind pressing against the vane, the vané moves away from the

disc and the engagement portion (61) disengages the transducer support arm

(46)

A latch system for use in a disc drive, the latch system comprising a latch
arm (64) having an engagement portion (61) for engaging a transducer
support arm (46) of the disc drive to substantially prevent movement of the
transducer support arm, and a vane (66), characterised in that the vane is
located adjacent a space between two discs (10,30) of the disc drive and in
that the latch arm (64) and vane (66) are arranged such that, in the
presence of disk rotation-generated wind pressing against the vane, the vane
moves away from the disc and the engagement portion (61) disengages the

transducer support arm (46)

A latch system as in claim 1 or 2, wherein the air vane further comprises a
finger (67) located on the side of the vane (66) for making contact with the

disc rotation-generated wind to guide the wind toward the vane.
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discs. In this way, rotation of the di i i

, scs causes the latching finger to
pnve’amay fromthe notch on the axis of rotation of the actugtor grm
rel egsing the actuator armfor novenent of the transducer across the

surfgce of the disc. The flag finger be support
_ ed on th
flagfcl ose to a base housing of the dis drivel.op ¢ surface of the

4. A latch system according to claim 3, wherein said finger (67) has opposing
surfaces which, from a section of the finger closest to the centre of the disc
or discs to a section closest to the vane (66), curve gradually away from
each other towards said vane and are thereby shaped to capture and direct

the wind generated by rotation of said disc or discs against said vane.

5. A latch system as in claims 3 or 4, wherein the finger (67) is arranged for

being inserted in a space between two discs.

6. A latch system as in claim 3, 4 or 5, wherein the finger (67) is supported on

the surface of the vane (66) close to a base housing (3,4) of the disc drive.

7. A latch system as in any preceding claim, further comprising a biasing
means (76) for urging the vane (66) towards a position at the periphery of
the disc at which the vane does not contact the disc or discs, and for urging

the engagement portion (61) to engage the transducer support arm (46).

8. A latch system as in claim 7, wherein said biasing means comprises a coil

spring.

9. A latch system as in claim 7 or 8, wherein the force of the biasing means is
defined to be less than the effective force of the wind created by the rotation

of the discs at normal speed to allow use of the disc drive.

10. A latch system as in any preceding claim, wherein the vane is shaped to

follow the contour of the edge of the rotating disc or discs.
This Sheet Has Been Reﬂlaced
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5 The aerodynamic latch may further include a coiled spring having at |east
one end supported fromthe housing of the disc so that the force of the
spring establishes a biasing force of the latching armof the aerodynanic

| atch toward t he engagenent notch on t peri phery of the actuator pivot,

t he florce of the biasing spring being defined to be less than the effective

forcg cr eatﬁq bﬁ\( lgt&esys em Ei nnan(}fprecedmg claims, further comprising a restraining

means (104,106) to prevent the flag (66) from contacting the disc or discs

(10, 30).

12. In combination, a latch system according to claim 1 or any one of claims 3

to 11 and a disc drive including a least one disc.

13. In combination, a latch system according to claims 2 to 11 and a disc drive

including at least two discs.
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the di scs at nornal speed to all ow use of [ [
the disc drive. Prefer
W nd vane flag is shaped to follow the contour of the edge of thgblrg, t

di scs, and has one end extending near to the sidewal

t he di sc.
bracket for the aerodynam cally powered | atch supports the top and bottom

of a pin defining

ABSTRACT
ANTI-ROTATION AIR VANE INERTIA LATCH

The present invention is a novel latch and air vane system for a disk drive
actuator assembly which releases automatically in response to the aerodynamic
force generated by the rotation of the storage disk. The latch and air vane system
Jatches and recaptures the actuator assembly and holds the arm and transducer
supported thereby in a fixed position. The latch and air vane system comprises a
latch journaled for rotation immediately adjacent the disk and including a latch
arm extending substantially perpendicular the direction of movement of the
actuator assembly when the actuator assembly is at rest with the transducer resting
on the landing zone, a centre shaft to allow the latch to rotate, and an air vane.
The latch arm has a latch finger at one end thereof engaging a notch on the
perimeter of the actuator assembly pivot region. The air vane extending in the
opposite direction from the centre shaft comprises a flag adjacent the space
between the rotating disks and has a flag finger supported near the bottom of the
flag and inserted in the region between the disks so that air flow generated by the
rotation of the disks presses against the air vane and causes the air vane to move
away from the edge of the rotating disks. In this way rotation of the disks causes
the latch finger to move away from the notch releasing the actuator assembly for
movement of the transducer across the surface of the disk. The latch and air vane
mechanism is also intended to withstand considerable shock without allowing the

actuator assembly to be dislodged, thereby preventing damage to data storage

disks.

(Figure 1)

of the housing

capture th? maxi mum anount of effectiug w ndage generated by rotation of
n a preferred enbodi nrent of the present invention, a supporting
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the centre of rotation of the latch to define a consistently vertical axis
of rotation for the latch, the support bracket further including an upright
arm adj acent the extending finger of the wi ndage responsive flag so that
the wi nd responsive flag may be nounted i nmedi ately adj acent the curved
surf@ace of the discs without creating a |likelihood of contact between the
w ndjvane and the edge surface of the discs. The latch system may

rel eqsably |l ock a.disc drive actuator at a fixed

(0
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position during power down conditions. The latch may w t hstand consi derabl e
shock without allow ng the actuator to be dislodged, thereby preventing
damageg to data storage di scs having magnetic storage nedia coated or
deposiged thereon. Further, the latch armmay be rel eased automatically in
resporgge to the aerodynam c force generated by rotation of the storage
disc, pnd may |l atch and recapture the transduce support arm and hold the
arm angl transducer supported thereby in fixed position.

FIG. 2

laced
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O her objects, advantages and features of the present invention will be
better understood and appreciated froma thorough consi deration of the

fol I owi ng 6 detailed description of a preferred enbodi nent presented in
conjunction with the
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acconpanying figures. An enbodi nent of the invention will now be described
by way of exanple with reference to the acconpanying drawi ngs in which:-
FIGURE 1 is a diagrammatic enlarged top plan view of a miniaturised disc
drive incorporating some of the principles of the present invention with
the |l atch being shown in the engaged position; FIGURE 2 is a partial top
pl an view of the disc drive of Figure 1 with the

FI6. 5 = -
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| at ch bei ng shown in the di sengaged position and the actuator arm having
noved the transducer fromthe | anding region of the disc across the surface

of the disc:

aerodynanlcally powered wi nd vane | atch

FIGURE 3 is a an exposed view of various parts of an ef fective
FIGURE 4 is an exposed view of the

wi nd vane froma different perspective than that shown in Figure 3 and a
bi asi ng spring shown adjacent the wind vane to define the manner in which

the spring is nmounted within the wi nd vane;

TORQUE

SPRING
PRELOAD +———

FRICTION -

AIR

SPRING-\

]
HALF
AIR VANE DISPLACEMENT

FIG. b6
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FLGURE 5 is a partially sectional elevational view along the line 5-5 of
Figure 1; and FIGURE 6 is a graph depicting the relationship between the
torque of the spring and the torque of the aerodynanm c wind vane and the
relative relationship therebetween in establishing a proper bal ance of the

forces necessary to pro Aﬂ%ﬁlﬂQ?ﬂ%@N )&QRWRP’IE’WER*T@A%! Eﬁl-f” niaturised
disc drive 1 is illustrated In e enlarged plan view o |gure

The present invention relates to a latch system for use in a disc drive.

It is known in the art that air flow is generated incident to the rotation of
data storage discs in a disc drive. The characteristics of the air flow have been
analysed and discussed in the prior art, see for example, U.S. Patent 4,647,997 to
Westwood and the IBM Journal of Research and Development, November 1974,
pages 480-488. It is known that two commonly mounted spaced apart rotating
discs generate a significantly greater air flow than generated by a single rotating
disc, and that the amount of air flow is also known to be a function of disc
diameter and angular velocity. The air ﬂdw force is greatest adjacent the
periﬁhery of the rotating disc and especially at the region defined between two
rotating discs, and falls off rapidly as a non-linear .functi.on as one mdves away
from the disc periphery. ‘

In rotating, non-removable data disc storage devices, a data read/write
transducer files upon an air cushion .or bearing in extremely close proxifnity to the
data surface. In many disc drives, including those which are of extremely small
size, the transducer lands upon and takes off from a particular predefihed landing
region. It is possible, when shoei{s are applied to the disc drive, that the

: transducer can move or bounce across th_e surface of the disc, causing erosion or
scarring of the magnetic film coadng on the disc surfacing leading to hard and
soft data failures. In addition, the hard: transducer head may dent the surface i in
response to shaxp jarring forces attnbutable to sharp or rough handling of the
drive.

While aerodynamically actuated latches have been described in the above
referenced Westwood patent a§ well as in U.S. Patent 4,538,193, such latches
have not been effective because of a lack of the sensitivity and responsiveness to
the limited air flow in extremely small size disc drives. It has been found that the
a1r ﬂow yalu_e_s in such small disc drives must be carefully accounted for and are,
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1 and the broken away plan view of Figure 2. Figure 1 further shows in a
pl an view the basic elenments of the latch design with the vane in the

| at ched position. This figure should be contrasted with the view of Figure
2 wherein the disc 10 is spinning in theodirection indicated by the arrow
A, the spinning disc creating a noving sheet of air which acts against the

jior vane f1agyQfan}idabless o' drtdIFR migifiBe 1 effediiveny) reliblpaidifdsponsivety assembl y
. release the actuator when the discs begin rotation. Further, the spring force that
restrains the transducer actuator assembly in the landing zone must be carefully
selected so that the force can be overcome when the discs begin to move.
Thus, a need has arisen for a reliable, resporisive, air flow responsive latch
mechanism responsivé to the air flow generated in a small form factor disc drive
to reliably latch and release the actuator mechanism, while restraining the actuator
against relatively strong shocks.

U.S. Patent 4,692,829 to Campbell &iscloses an aerodynamically actuated |
latch in which an air vane part of the latch extends between two discs of a disc
drive assembly.

A general object of the present invention is to overcome limitations and
drawbacks to prior art aerodynamically operated latches for transducer actuated
assemblies in a disc drive. '

A further object of the invention is to provide an efféctive'aerddynamic
transducer latch mechanism within the confines of a miniaturised disc drive
structure.

Another object of the present invention is to provide an effective,
aerodynamically responsive transducer latch which is capable of reliably holding
the actuator arm from uncontrolled movement away from a landing zone position
in response to significant shocks of up to 80-100 Gs.

Another object of the present invention is to combine a low cost, low-mass
non-electrically powered latch mechanism cooperating with a disc drive actuator
arm such that while the mass of the latch mechanism is significantly less than the
mass of the actuator arm, the latch mechanism is capable of effectively restraining
the arm against movement. -

Another object of the invention is to adopt a design of an aerodynamically

effective latch mechanism which fits very closely adjacent to or even has parts of

This is the replacement sheet
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7 Theidisc drive includes a unitary housing 3, and a disc spindle 5 having

- an ax@s of rotation indicated at 7. The spindle 5 is coupled directly to an
el ectronically commut ated brushl ess DC spindle notor (not shown) supported

fron1the base casting 4 and rotating at & constant speed to rotated the

dat a st or age

v o > A S s

the mechanism disposed beneath the rotating disc such that a minimum amount of
housing area needs to be devoted to the latch mechanism.

A further object of the present invention is to provide a latch mechanism
which when its restraining arm is latched against the actuator arm, provides the
restraining force in a direction almost directly parallel to the direction in which
the actuator arm will attempt to move so that a maximum restraining force can be
applied to the actuator arm.

Another objective of the present invention is to provide an aerodynamically
responsive latch mechanism which is incorporated within the confines of the
predefined housing without adaptation of the design of the housing to
accommodate the latch.

According to the one aspect of the present invention, there is provided a
latch system for use in a disc drive, the latch system comprising a latch arm
having an engagement portion for engaging a transducer support arm of the disc
drive to substantially prevent movement of the transducer support arm, and a
vane characterised in that the vane is located at a distance from the centre of a
disc of the disc drive which is greater than the radius of the disc, and in that the
latch arm and vane are arranged such that, in the presence of disk rotation-
generated wind pressing against the vane, the vane moves away from the disc and
the engagement portion disengages the transducer suppoﬁ arm.

\ccording to another aspect of the present invention, there is provided a
latch system for use in a disc drive, the latch system comprising a latch arm
having an engagement portion for engaging a transducer support arm of the disc
drive to substantially prevent movement of the transducer support arm, and a
vane, characterised in that the vane is located adjacent a space between two discs
of the disc drive and in that the latch arm and vane are arranged'such} that, in the

presence of disk rotation-generated wind pressing against the vane, the vane
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disc 10 in the direction of the arrow A. The rotation is in a
eount ercl ockwi se direction, as indicated by arrow A, and occurs at a
predeterm ned and constant angular velocity. The data storage disc 10
provi des data storage surfaces on the data storage regions on tracks
generally indicated at 20 on the upper and | ower surfaces of the disc 10.

The surf apeﬁl@wa\omfr@ﬁ{ feidisechinb thd énpapemereipoctiod diserigages the tragsducer st or age
medi a, which nay be such materials as are well known in the art, which

support arm.
The aerodynamically powered latch of the present invention may be

incorporated in a disc drive which includes a base casting defining a chamber,
and a plurality or at least two rotating data storage discs journaled for rotation
relative to the base casting in response to a spindle motor. A transducer actuator
assembly may be mounted in the chamber adjacent the rotating discs and supports
data transducer heads in close proximity to the major data surface of each of the
discs, and moves the heads from track to track over the surface of the disc. An
innovative latch mechanism may be provided comprising a latch journaled for
rotation immediately adjacent the disc and comprising a latch arm extending
substaniially pérpendicular to the direction of movement of the actuator arm when
the actuator arm is at rest with the transducer resting on the landing zone. The
arm may have a finger at one end thereof engaging a notch on the radius of the
actuator arm pivot region immediately adjacent the centre of rotation of the
actuator arm. A wind vane support arm extending in the opposite direction from
the centre of rotation of the aerodynamically powered latch may comprise an
upright flag member adjacent a space between the two rotating discs and may
have a finger supported near the bottom of the flag and inserted in the region
between the discs so that air flow generated by rotation of the discs may press
against the wind vane and cause the vane to move around its centre of rotation
away from the edge of the rotating discs. In this waj, rotation of the discs causes
the latching finger to move away from the notch on the axis of rotation of the
actuator arm releasing the actuator arm for movement of the transducer across the
surface of the disc.

The flag finger may be supported on the surface of the ﬂag close to a base

housing of the disc drive.
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ar e; coated, plated or deposited on the surfaces of the disc. The disc 10 in
the mniaturised mechani smgenerally indicated at 3 is preferably about 47
mllinmetres in dianeter. Typically the disc drive is capable of storing at
| east approximately 40 negabytes of formptted user data on the surfaces 22
24, 26, 28 of discs 10, 30, incorporated in the disc drive and shown in thé
vertical secti onghe yérodyrmani€lauelr map further daciude acoiledt springhaviag sk idakty 40 i s
provi ded which is bidirectionally
one end supported from the housing of the disc so that the force of the spring
establishes a biasing force of the latching arm of the acrodynamic latch toward the
engagement notch on the periphery of the actuator pivot, the force of the biasing
spring being defined to be less than the effective force created by the rotation of
the discs at normal speed to allow use of the disc drive.
Preferably, the wind vane flag is shaped to follow the contour of the edge
of the rotating discs, and has one end extending near to the sidewall of the
housing to capture the maximum amount of effective windage generated by
rotation of the disc. |
In a preferred embodiment of the present invention, a supporting bracket for
the aerodynamically powered latch supports the top and bottom of a pin defining
the centre of rotation of the latch to define a consistently vertical axis of rotation
for the latch, the support bracket further including an upright arm adjacent the
~ extending finger of the windage responsive flag so that the wind responsive flag
may be mounted immediately adjacent the curved surface of the discs without
creating a likelihood of contact between the wind vane and the edge surface of the
discs. '
The latch system may releasably lock a disc drive actuator at a fixed
position during power down conditions. The latch may withstand considerable
shock without allowing the actuator to be dislodged, thereby preventing damage
to data storage discs having magnetic storage media coated or deposited thereon.
" Further, the latch arm may be released automatically in response to the
aerodynamic force generated by rotation of the storage disc, and may latch and
recapture the transduce support arm and hold the arm and transducer supported
thereby in fixed position.

Other objects, advantages and features of the present invention will be

better understood and appreciated from a thorough consideration of the following
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rotatable and is journaled to the base casting 4 about an axi [

42. The actuator arm assenbly 40 rotates bidi ?ect lonally i ﬁ ;srgi]g(raog?t on
novenent al ong an arc of approximately [err] as indicated by the arrow Cin
Figure 1. The actuator arm assenbly 40 igcludes a coil (not shown)

adj acently overlying a premagneti zed permanent nagnet in the region

general |y i ndi @Al fledtinfiéh ofilBredérbéd éfibodieht presentdd incanpmetiorewithithe e
novenent of the acgeuatgr arm gl ong the bidi rtg%t i onal patﬁmi ndi cat ed by

arrow C to mMy@nipahympIhued! support arm 46.

An embodiment of the invention will now be described by way of example
with reference to the accompanying drawings in which:- '

FIGURE 1 is a diagrammatic enlarged top plan view of a miniaturised disc
drive incorporating some of the principles of the present invention with the latch
being shown in the engaged position;

FIGURE 2 is a partial top plan view of the disc drive of Figure 1 with the
latch being shown in the disengaged position and the actuator arm having moved
the transducer from the landing region of the disc across the surface of the disc;

FIGURE 3 is a an exposed view of variou$ parts of an effective
aerodynamically powered wind vane latch;

FIGURE 4 is an ekposed view of the wind vane from a different perspective
than that shown in Figure 3 and a biasing spring shown adjacent the wind vane to
define the manner in which the spring is mounted within the wind vane;

FIGURE 5 is a partially sectional elevational view along. the line 5-5 of
Figure 1; and

FIGURE 6 is a graph depicting the relationship between the torque of the
spring and the torque of the aerodynamic wind vane and the relative relationship
therebetween in establishing a proper balance of the forces necessary to provide
an operative wind vane latch.

A miniaturised disc drive 1 is illustrated in the enlarged plan view of Figure
1 and the broken away plan view of Figure 2.

Figure 1 further shows in a plan view the basic elements of the latch design
with the vane in the latched position. This figure should be contrasted with the
view of Figure 2 wherein the disc 1.0 is spinning in the direcu'on‘ indicated by the
arrow A, the spinning disc creating a moving sheet of air which acts against the

air vane flag 66 with sufficient force to unlatch the actuator arm assembly 40
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The:transducer suppor t arnﬂ46 extends out over the surfa [
_ ce of each disc and
frpports aStLanZducer slider assenbly 48 of the so-called Wnchester or
lyi ng ead type which causes a transducer to fly as cl
m cr oi nches above the 7 Y ose as 15

The disc drive includes a unitary housing 3, and a disc spindle S having an
. of rotation indicated at 7. The spindle 5 is coupled directly to an
tronically commutated brushless DC spindle motor (not shown) supported
n the base casting 4 and rotating at a constant speed to rotated the data storage
. 10 in the direction of the arrow A. The rotation is in a counterclockwise
ction, as indicatéd By arrow A, and occurs at a predetermined and constant
ular velocity.

The data storage disc 10 provides data storage surfaces on the data storage
ons on tracks generally indicated at 20 on the upper and lower surfaces of the
. 10. The surfaces are characterised by the presence of suitable magnetic
age media, which may be such materials as are well known in the art, which
coated, plated or deposited on the surfaces of the disc. The disc 10 in the
jaturised mechanism generally indicated at 3 is preferably about 47
imetres in diameter. Typically the disc drive is capable of storing at least
roximately 40 megabytes of formatted user data on the surfaces 22, 24, 26, 28
liscs 10, 30, incorporated in the disc drive and shown in the vertical. sectional
» of Figure 5. |

A rotary actuator arm assembly 40 is provided which is bidirectionally
table and is journaled to the base casting 4 about an axis of rotation 42. The
1ator arm assembly 40 rotates bidirectionally in a range of movement along an
of approximately 300 as indicated by the arrow C in Figure 1. The actuator
| assembly 40 includes a coil (not shown) adjacently overlying a
magnetized permanent magnet in the region generally indicated at 44.
srgisation of this coil causes selective movement of the actuator arm along the

irectional path indicated by arrow C to move a transducer support arm 46.
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data surface on an air bearing or cushion of air resulting fromdisc
rotation. The actuator assenbly in the enbodiment of this invention further
includes a notch 50 adjacent the centre-of rotation of the transducer
support arm 46; this notch is engaged bygthe latch finger 61 of |atch
engagenment arm 64 of the aerodynamic latch 60 to hold the actuator arm 40

|u2ea ESI Icﬂe19| %‘dﬁ%%l&%ﬁ%ﬁm\ﬁ%?ﬁﬁgg?s?mns tohieroinches dibavedhé s not in

data surface on an air bearing or cushion of air resulting from disc rotation.

| The actuator assembly in the embodiment of this invention further includes
a notch 50 adjacent the centre of rotation of the transducer support arm 46; this
notch is engaged by the latch finger 61 of latch engagement arm 64 of the
aerodynamic latch 60 to hold the actuator arm 40 in a defined location relative to
the disc 10 when the disc drive is not in use. Latch finger 61 is shown in figures
1-5.

Each data storage surface has multiple, typically 612, concentric annular

- data tracks. An inner landing zone generally referenced at 52 comprises a region
devoted to landing and takeoff of the transducer siider assembly 48. The
remaining region of the surface of the disc which comprises the concentric
annular data tracks and is accurately accessed by movement of the actuator arm
assembly 40 to cause the transducer slider assembly 48 to bé located over one of
the data tracks. When the disc drive is no longer in use, then the actuator arm is
caused (by means not shown but which are well known in this technology) to
move the transducer slider assembly 48 to land over the landing zone 52 and rest
on the surface of the disc 10. At this point, the latch engagement arm 64 of
aerodynamic latch 60 engages the notch 50 so that in the event of even a severe
shock to this small disc drive, the transducer cannot be dislodged and slide across
the surface of the disc, causing damage to either or both of the surface of the disc
and the transducer.

The latch 60 is shown in the latched position in Figure 1 and in the
unlatched position where the actuator arm is free to move the transducer from
track to track in Figure 2. As can be seen by comparing the two figures, the
latch 60 comprises as its primary moving element a double-end;’.d a1r vane 62
comprising an engagement or latching finger arm 64 and a flag arm 65 with an

upwardly extending flag 66. The latching ﬁnger arm 64 and rigid flag 66 are at
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\\ll\\\\\lll\\\\\l\l\ I



Each data storage surface has multiple, typically 612, concentric annular
data tracks. An inner |anding zone generally referenced at 52 conprises a
regi on devoted to |anding and takeoff of the transducer slider assenbly 48
The renaining region of the surface of ¢ he disc which conprises the Y
concentric annular data tracks and is accurately accessed by novenent of

L“e| 3;5%5%‘8;’;.:52%@0%‘3‘?% e e Ry £ B0 dger i
’ ifgCArn @O bf AtdtionS70. Post 68 is in turn fixed to the base casting 4 as

shown in Figure 5. It should be noted that all of these elements of the latch are

shown clearly in an exploded view in Figure 3.

The latch 60 is journaled about the post 68 by means of a cylindrical shaft
72 shown most clearly in Figure 4; this allows the latch 60 to move freely as the
disc drive is started and stopped.

Specifically, when the disc is rotated in the direction of arrow A, the wind
which is generated by rotation of the disc blows against the upright flag 66
supported on air vane 62, the upright flag being immediately adjacent the discs
and supported between the two discs as appears clearly in Figure 5. The wind is
further deflected toward flag 66 by flag finger 67 (see Figures 3and 4 to see
relationship of flag finger 67 and flag 66) which is generally horizontal and
extends toward and between the discs (see Figures 1 and 2). As the discs turn in
the direction of arrow A, wind is generated and blows over finger 67 and is
deflected upward against flag 66 which is aligned (Figure 5) with the opening 69
between the discs. As the wind blows against the flag 66, the flag moves in the
direction of arrow B (Figure 1), causing the latch engagement arm 64 to move
away from notch 50. It is the engagement of latch engagement arm 64 and notch
50 which restrains the actuator arm 40 from movement of the transducer slider
assembly 48 away from landing zoné 52; as the finger moves in the direction of
arrow B, then the air vane 62 and latch engagement arm 64 move away from
‘notch 50, as shown in Figure 2, releasing the actuator arm to move the transducer
slider assembly 48 freely across the surface of the disc in response to commands
executed by motor 44.

Means are also provided to bias the latch to the closed, enéaged position of

Figure 1 so that engagement of the actuator arm remains secure even in the event

of significant shock.
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caused (by means not shown but which are well known in this

nove the transducer slider assenbly 48 to | and over the Iand}ﬁghgghggﬁé ;gd
rest on the surface of the disc 10. At this point, the latch engagenment arm
64 of aerodynam c |atch 60 engages the nggch 50 so that in the event of
even a severe shock to this small disc drive, the transducer cannot be

ci ther Jar both-of e e Ce ek 1 ne. 7 ansducer. o
cylindrical shaft 72 and defining a channel wherein a tightly wound spring 76 is
located. This spring, one end of which bears against a post 78 supported from
the base of the disc drive (Figure 1), and the other end of which bears against the
end of the channel defined above (Figure 4), is the biasing element which
normally biases the wind vane latch towards the closed position shown in Figure
1. By "closed position" it is meant that the latch engagement arm 64 has engaged
notch 50; the wind vane flag 66 is closely adjacent the discs 10, 30 of the disc
drive; and, actuator assembly 40 has moved transducer slider assembly 48 to
landing zone 52. The design constraints which apply to this aspect of the present
device are illustrated in Figure 6, where the countervailing effects of the spring
and the air blowing against the air vane flag 66 are graphically displayed. Ascan
be seen, the spring is provided with a certain level of spring preload which
together with frictional effects maintains the air vane flag in its clos_ed or home
position with the latch engagement arm 64 securely latching the actuator assembly
by engaging notch 50. As the discs begin to turn in the direction of arrow A and
air moves against the air vane flag 66, the vane is displaced in the direction _of
.arrow B (Figure 1).

Obviously, for the same speed of rotation of the discs, the further the vane
62 moves from the edge of the disc, the more dispersed the effects of the air
blowing against the air vane flag 66; thus the torqué of the air against the air vane
flag gradually diminishes. By the same token, as the latch engagement arm 64
moves in a direction opposite to arrow B, and away from its latching position, the
spring 76 is wound more tightly, increasing the torque exerted by the spring as
the spring attempts to restore the actuator arm assembly 40 to the latched or
closed position. It is, of course, important to élways maintain some margin 84
(Figure 6) between available spring torque and wind torque so that the torque of

the spring is not entirely overcome; as the wind caused by the turning of the disc
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The latch 60 is shown in the |atched position in Figure 1 and in the

unl at ched position where the actuator armis free to nove the transducer
fromtrack to track in Figure 2. As can be seen by conparing the two
figures, the latch 60 conprises as its primary noving el ement a

doubl e-ended ai.r vane 62 conprising an engagenent or |atching finger arm 64

and a f1ag réfdgilésgt%fl}%ﬂ;g s @Tcbitapthd e vant €] U spking VARl relie e ired 1 nger
flag to its home position. To maximise the effects of the windage against the air

vane flag, especially when the latch engagement arm 64 is engaging notch 50 and

some frictional effects between the latch engagement arm and the notch must be
overcome, in addition to the force of the spring, the flag should advantageously

be positionéd overlapping the space between two rotating discs as shown in

Figure 5. The discs focus the air flow against the flag; the flag finger 67 further

directs the air flow against the flag to move the air vane 62 in the direction of

arrow B.

In summary, as shown in Figure 4, the spring 76 is retained in a channel 77
defined by the cylindrical shaft 72 and flange 74. The spring has two ends
extending outward along arcs at either end of the channel which retains the coiled
portion of the spring; the ends are retained by a pin 78 supported from the base
casting an edge of the channel 77 for the entire wind vane latch to maintain the
proper spring torque.

Two further significant elements of the present application appear. in Figure
3 and comprise the support bracket 80 and the locking ring 90 which is mounted
about the same pivot axis as the actuator arm 40. The support bracket 80 together
with the pin 81, which extends up through the base housing casting 4, air vane 62
and bracket over hand 102 cooperate to hold the air vane 62 closely adjacent the
side of the rotating discs and define the length of the arc described as the vane
rotates toward and away from the discs. The support bracket 80 is formed of a
‘single flat piece of metal which is bent and shaped in three separate regions. As

can be seen, an arm comprising upright section 100 and a horizontal vane support
section 102 is formed and bent so that the pin which is to be inserted through the
air vane 62 extends up through the top of the horizontal vane support section 102.

This support structure for the air vane is important because of the necessity of

This Sheet Has

ARG "

T 1996



9 opposite distal ends of the vane 62 which itself is journaled about a
post 68 having an axis of rotation 70. Post 68 is in turn fixed to the base
casting 4 as shown in Figure 5. It should be noted that all of these

el ements of the latch are shown clearlysin an exploded view in Figure 3.

maintaining the vane and especially the flag 66 thereof in a perpendicular plane
adjacent the side of the discs.

The air currents generated by the speed of the rotation of the disc are not
very great; it is important that their impact upon the vane 62 and especially the
air van flag 66 and air deflection flag finger 67 is signiﬁcan't. The impact of air
currents on the air vane flag 66 is at least partially facilitated by the finger 67
which extends toward the discs and in fact slides between the discs (as is shown in
the top view of Figures 1 and 25 and optimises the imﬁact of air flow against the
face of the air vane flag. It can also be seen by looking at the top \)iew of Figure
1 and considering the effect of air currents against the air vane flag, that the air
vane flag 66 is designed to have an arc which substantially parallels the edge of
the discs which are rotating past the vane. It also appears from the top plan view
of Figure 1, that it is important not to let the air vane approach too close to the
edge of the discs so that it cannot strike against the edge of the discs. Thus, as
shown in Figure 3, a second small arm including an upright portion 104 and, in
this embodiment, an overhang 106 is formed in the support bracket 80,.in a
location which would be typically nearly adjacent to where the extending flag
finger 67 protrudes from the front of the vane 62. As can be seen from Figure 1,
the leading edge of the air vane flag finger 67 will butt up against the restraining
arm 104 as the vane is urged back toward the closed or locked position under the
influence of the spring. The air van flag thus is urged to rest very close to the
edge of the disc. The air vane flag does not have to move a very great distance
for the latch engagement arm 64 to release from the notch 50 on the locking ring
90. If the vane is very close to the edge of the disc, then the effect of the air
currents generated by the rotation of the discs on the vane is maximised, and
reliable unlatching of the wind vane latch from the actuator holciing notch 50 can

be achieved.
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The latch 60 is journal ed about the post 68 by nmeans of a cylindrical shaft
72 shown nost clearly in Figure 4; this allows the latch 60 to nove freely
as the.disc drive is started and stopped. Specifically, when the disc is
rotated in the direction of arrow A theygu nd which is generated by
rotation of the disc blows against the upright flag 66 supported on air

e e by o ke bR T il et
ring 90 which is inserted in the stack which forms the supporting pivot for the
actuator arm 40. The ring 90 is inserted in the pivot bore stack below the
actuator arm. As appears in Figure 1, when the latch 60 contacts notch 50, the
Jatch 60 is substantially perpendicular to the lengthwise axis of actuator arm 40 so
that the locking force on the arm is maximised.

The operation of the wind vane latch can be summarised as follows. With
power removed from the spindle motor mechanism, kinetic energy stored in the
rotating discs and spindle is converted to electricity by the spindle motor. The
electrical energy produced is applied to actuator so that is transports the
transducer 48 to the landing zone 52 (Figure 1). When the traducer slider
assembly 48 reaches the landing zone 52, as can be seen, the biasing action of the
spring 76, coupled with the fact that the reduced rate of speed of rotation of the
disc has reduced the wind force against the wind vane 62, causes the wind vane
portion to move opposite to the direction of the arrow B, and the latch
engagement arm 64 engages the notch 50 (Figure 1). The transducer is.in this
manner latched in the landing zone position.

When power to the spindle motor is once again applied, air currents are
generated by rotation of the discs in the direction A. As can be seen most readily
in Figure 5, the wind vane is supported directly adjacent the opening between the
two discs, so that air currents generated by rotation of the discs impact upon the
vane 62 and air vane flag 66, the air being efficaciously directed against the air

* vane flag 66 by the protruding flag finger 67 which is directed toward the slot
between the discs. As a result, the vane 62 moves away from the edge of the
discs in the direction of the érrow B (Figure 1), causing finger 64 to release notch
50. This leaves the actuator arm 40 free to move the transducer. slidér assembly

48 away from the landing zone 52 and over the surface of the disc.
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further deflected toward flag 66 by flag finger 67 (see Figur

see relationship of flag finger 67 and ?Iag 26) mhigh S ggﬁeEZI?yand e
hori zontal and extends toward and between the discs (see Figures 1 and 2)
As the discs turn in the direction of arjgow A wi.nd is generated and blomé
over finger 67 and is deflected upward against flag 66 which is aligned

the i1 ag 86, & he TTF o e B Tr it Tom B CF ure 1) causi ne
the | atch engagsipatm Fom Gdconfoll®d fiovement away from a landing zone position in >
response to significant shocks of up to 80-100Gs.
The mass of the latch mechanism may be advantageously significantly less
than the mass of the actuator arm but the Iatch mechanism may still be capable of
effectively restraining the arm against movement.
The latch mechanism may be fitted very closely adjacent to, and/or even has
parts of the mechanism disposed beneath, the rotating disc such that a minimum
of housing area needs to be defined to the latch mechanism. Indeed a standard
housing may not need to be adapted all to all accommodate the mechanism.
The latch mechanism may, when its restraining arm is latched against the
actuator arm, provide the restraining force in a direcﬁon almost directly parallel
to the direction in which the actuator arm will attempt to move so that a
maximum restraining force can be applied to the actuator arm.
Having now described an embodiment of the invention, it will be
appreciated that the objects of the invention may be fully achieved. It will also be
understood by those skilled in the art that many changes in construction and

circuitry and widely different embodiments and applications of the invention will

8 suggest themselves without departure from the spirit and scope of invention. The

disclosures and the description herein are illustrative and are not intended to be in

any sense limiting.
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awa;} fromnotch 50. It is the engagenent of |atch engagenent_arm 64 and
not ch 50 which restrains the actuator arm 40 from rfn%é?rﬁrif "”(Sf"_"t"hé |
transducer slider assembly 48 away from | anding 'EnsrﬂaeeSEaSBssl

p
noves in the direction of arrow B, thenlfhe air v ch —
engagenent arm 64 nove away from notch 50, as sho rel easing

the actuat or CHATM® nove the transducer slider assenbly 48 freely acr oss
the surface of the disc in response to conmands executed by notor 44.

1. A latch system for use in a disc drive, the latch system comprising a latch
arm (64) having an engagement portion (61) for engaging a transducer
support arm (46) of the disc drive to substantially prevent movement of the
transducer support arm, and a vane (66), characterised in that .the vane is
located at a distance from the centre of a disc (10,30) of the disc drive
which is greater than the radius of the disc, and in that the latch arm (64)
and vane (66) are arranged such that, in the presence of disk rotation-

. generated wind pressing against the vane, the vane moves away from the

disc and the engagement portion (61) disengages the transducer support arm

(46)

2. A latch system for use in a disc drive, the latch system comprising a latch
arm (64) having an engagement portion (61) for engaging a transducer
support arm (46) of the disc drive to substantially prevent movement of the
transducer support arm, and a vane (66), characterised in that the vane is
located adjacent a space between two discs (10,30) of the disc drive and in
that the latch arm (64) and vane (66) are arranged such that, in the

- presence of disk rotation-generated wind pressing against the vane, the vane
moves away from the disc and the engagement portion (61) disengages the

transducer support arm (46)

3. A latch system as in claim 1 or 2, wherein the air vane further comprises a
finger (67) located on the side of the vane (66) for making contact with the

disc rotation-generated wind to guide the wind toward the vane.’
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Means are al so provided to bias the latch to the &hipSheetH
sition
of Figure 1 so that engagenent of the actuator armmﬂ"mﬁwcagven I n

the event of significant shock. 10

16
4. A latch system according to claim 3, wherein said finger (67) has opposing
surfaces which, from a section of the finger closest to the centre of the disc
or discs to a section closest to the vane (66), curve gradually away from
each other towards said vane and are thereby shaped to capture and direct .

the wind generated by rotation of said disc or discs against said vane.

5. A latch system as in claims 3 or 4, wherein the finger (67) is arranged for

being inserted in a space between two discs.

6. A latch system as in claim 3, 4 or 5, wherein the finger (67) is supported on

the surface of the vane (66) close to a base housing (3,4) of the disc drive.

7. A latch system as in any preceding claim, further comprising a biasing
means (76) for urging the vane (66) towards a position at the periphery of
the disc at which the vane does not contact the disc or discs, and for urging

the engagement portion (61) to engage the transducer support arm (46).

8. A latch system as in claim 7, wherein said biasing means comprises a coil

spring.

9. A latch system as in claim 7 or 8, wherein the force of the biasing means is
defined to be less than the effective force of the wind created by the rotation

of the discs at normal speed to allow use of the disc drive.

10. A latch system as in any preceding claim, wherein the vane is shaped to

follow the contour of the edge of the rotating disc or discs'.
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As shown nost clearly in Figure 4, a flange 74 is provided surrounding the
cylindrical shaft 72 and defining a channel wherein a tightly wound spring
76 is located. This spring, one end of which bears against a post 78
supported fromthe base of the disc drijge (Figure 1), and the other end of
whi ch bears aga| nst the end of the channel defined above (Figure 4), is the

bi-asi ng el eypnt ‘ggicﬁ ySgR lih xn%?e%aﬁng RRiME, RirtherGorhptisill 4 eeaiitng he

cl osed posi I gure osed position" it is neant that

the latch engaggjmpmnd (manoefldﬁev@ﬁwmk (66) from contacting the disc or discs
(10, 30).

12. In combination, a latch system according to claim 1 or any one of claims 3

to 11 and a disc drive including a least one disc.

13. In combination, a latch system according to claims 2 to 11 and a disc drive

including at least two discs.
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notch-50; the wind vane flag 66 is closely adjacent the discs 10, 30 of the
di sc dr'j ve; and, actuator assenbly 40 has noved transducer slider assenbly
48 to landing zone 52. The design constraints which apply to this aspect of

the present device are illustrated in Figure 6, where the countervailing
effects of the spring and the air bl ow ng aga| nst the air vane flag 66 are
graphical ly displayed. As can be seen, B spring is provided with a

certain level of spring preload which Ega% pEIrl‘WIth frictional effects
mai ntains the air vane flag inits cl one

ANTI-ROTATION AIR VANE INERTIA LATCH

The present invention is a no?el latch and air vane system for a disk drive
actuator assembly which releases automatically in response to tﬁe aerodynamic force
generated by the rotation of the storage disk. The latch and air vane system latches and
recaptures the actuator assembly and holds the arm and transducer supported thereby in a
fixed position. The latch and air vane system comprises a latch journaled for rotation
immediately adjacent the disk and including a latch arm extending substantially
perpendicular the direction of movement of the actuator assembly when the actuator
assembly is at rest with the transducer resting on the landing zone, a centre shaft to allow
the latch to rotate, and an air vane., The latch and air vane mechanism is also intended to
withstand considerable shock without allowing the actuator assembly to be dislodged,

thereby preventing damage to data 'storage disks.

Figure 1
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position with the | atch engagenent arm 64 securely |atching the actuator
assenbly by engagi ng notch 50. As the discs begin to turn in the direction
of arrow A and air noves against the air vane flag 66, the vane is

di splaced in the direction of arrow B (Figure 1). Cbviously, for the sane
speed of rotation of the discs, the furtlher the vane 62 noves fromthe edge
of the disc, the nore dispersed the effects of the air blow ng agai nst the
air vane flag 66; thus the torque of the air against the air vane

(0
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flag gradually di mnishes. By the sane token, as the |atch engagenment arm
64 noves in a direction opposite to arrow B, and away fromits |atching
position, the spring 76 is wound nore tightly, increasing the torque
exerted by the spring as the spring attenpts to restore the actuator arm
assenbly 40 to the latched or closed pogition. It is, of course, inportant
to always maintain some margin 84 (Figure 6) between avail able spring
torque and wind torque so that the torque of the spring is not entirely

overcone; as the wind caused by the turning of the disc
i

FIG6. 2
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ceases to have its effect on the air vane flag, the spring wll return the
air vane flag to its hone position. To maxim se the effects of the w ndage
agai nst the air vane flag, especially when the |atch engagenment arm64 is
engagi ng notch 50 and sone frictional effects between the | atch engagenent
arm and the notch nust be 3
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overcone, in addition to the force of the spring, the flag should

advant ageousl y be positioned overl apping the space between two rotating

di scs as shown in Figure 5. The discs focus the air flow against the flag;
the flag finger 67 further directs the air flow against the flag to nove
the air vane 62 in the direction of arrofv B. In summary, as shown in Figure
4, the spring 76 is retained in a channel 77 defined by the cylindrical

shaft 72 and flange 74. The spring has two ends 65 ////I

7

61

7
FIG. 4
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“ extending outward along arcs at either end of the channel which retains the
~coiled portion of the spring; the ends are retained by a pin 78 supported

- fromthe base casting an edge of the channel 77 for the entire wind vane

|l atch to maintain the proper spring torque. Two further significant

el ements of the present application app€ar. in Figure 3 and conprise the
support bracket 80 and the locking ring 90 which is nounted about the sane
pi vot axis as the actuator arm 40. The support bracket 80 together
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% ththe pin 81, which extends up through the base housing casting 4, air
vane 62 and bracket over hand 102 cooperate to hold the air vane 62 closely °
aglj acent the side of the rotating discs ﬁnd define the length of the arc
descri bed as the vane rotates toward and away fromthe discs. The support
bracket 80 is forned of ANTEROTA IR VANBINERTEA LAYCH i s bent and
shaped in three separate regions. As can be seen, an .arm conprising upright
section 100 and a horizontal vane support section 102 is forned and bent so

that the pin whiie grésenPinventicibrldtéchola it @ive Qinprising a latch system.

It is known in the art that air flow is generated incident to the rotation of

data storage discs in a disc drive. The characteristics of the air flow have been
analysed and discussed in the prior art, see for example, U.S. Patent 4,647,997 to
Westwood and the IBM Journal of Research and Development, November 1974,
pages 480-488. It is known that two commonly mounted spaced apart rotating
discs generate a sigﬁiﬁuntly greater air flow than generated by a‘single rotating
disc, and that the amount of air flow is also known to be a function of disc
diameter and angular velocity. The air flow forcé is greatest adjacent the
periphery of the rotating disc and especially at the region defined between two
rotating discs, and falls off rapidly as a non-linear function as one moves away
from the disc periphery.

In rotating, non-removable data disc storage devices, a data read/write
transducer files upon an air cushion or bearing in extremely close proximity to the
data surface. In many disc drives, including those which are of extremély small
size, the transducer lands upon and takes off from a particular predefined landing
region. It is possible, when shocks are applied to the disc drive, that the
transducer can move or bounce across the surface of the disc, causing erosion or
scarring of the magnetic film coating on the disc surfacing leading to hard and
soft data failures. In addition, the hard transducer head may dent the surface in

-response to sharp jarring forces attributable to sharp or rough handling of the
drive.

While aerodynamically actuated latches have been described in the above
referenced Westwood iJatent as well as in U.:S. Patent 4,538,193, such latches
have not been effective Ibwausc of a lack of the _sensiﬁvity and i'esponsiveness to
the limited air flow in extremely small size disc drives. It has been found that the

air flow values in such small disc drives must be carefully accounted for and are,
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ar vane 62 extends up through the top of the horizontal vane support
section 102. This support structure for the air vane is inportant because
of the necessity of 12 mai ntaining the vane and especially the flag 66
thereof in a perpendicul ar plane 2

in many cases, too small in magnitude to effectively, reliably and responsively release the
actuator when the discs begin rotation. Further, the spring force that restrains the transducer
actuator assembly in the landing zone must be carefully selected so that the force can be
overcome when the discs begin to move.

Thus, a need has arisen for a reliable, responsive, air flow responsive latch
mechanism responsive to the air flow generated in a small form factor disc drive to reliably
latch and release the actuator mechanism, while restraining the actuator against relatively
strong shoéks. |

U.S. Patent 4,692,829 to Campbell discloses an aerodynamically actuated latch in
which an air vane part of the latch extends between twb discs of a disc drive assembly. An
air vane assembly is also disclosed in US Patent 5036416. However, this later disclosure
does not make full use of the possible efficiency of the air vane and does not achieve the
maximum miniaturisation which could be achieved.

A general object of the present invention is to overcome limitations and drawbacks to
prior art aerodynamically operated latches for transducer actuated assemblies in a disc
drive.

A further object of the invention is to provide an effective aerodynamic transducer
latch mechanism within the confines of a miniaturised disc drive structure. .

Another object of the present invention is to provide an effective, aerodynamically
responsive transducer latch which is capable of reliably holding the actuator arm from
uncontrolled movement away from a landing zone position in response to significant shocks
of up to 80-100 Us. |

Another object of the present invention is to combine a low cost, low-mass non-
electrically powered latch mechanism cooperating with a disc drive actuator arm such that
while the mass of the latch mechanism is significantly less than the mass of the actuator
arm, the latch mechanism is capable of effectively restrainiﬁg the arm against movement.

Another object of the invention is to adopt a design of an aerodynamically effective
latch mechanism which fits very closely adjacent to or even has parts of the mechanism

disposed between the rotating disc such that a2 minimum amount of housing needs to be

devoted to the latch mechanism.
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adj acent the side of the discs. The air currents generated by the speed of
the rotation of the disc are not very great: it is inportant that their

i npact upon the vane 62 and especially the air van flag 66 and air
deflection flag finger 67 is significamst. The inpact of air currents on the

ot ends. t ovar d A HEPE gt o REreptigyentipn 1 Pigeiin A PR PEBAHER SR <o
;ga;‘ Egt t ?glse&'k%iﬁﬁ arm BU4tcled hgainsd thelactmor &, providesthe restraifiag forcoinaai r {1 ow
direction almost directly parallel to the direction in which the actuator arm will attempt to
move so that a maximum restraining force can be applied to the actuator arm.

Another objective of the present invention is to provide an aerodynamically
responsive latch mechanism which is incorporated within the confines of the predefined
housing without adaptation of the design of the housing to accommodate the latch.

Accordingly to the present invention there is provided a disc drive system having: one
or more discs (10), each disc rotatable about a spindle (5); one or more actuator arm
assemblies (40), each having at least one transducer arranged so as to co-operate with a
respective disc; and a latch system, the latch system comprising a latch arm (64) rotatable
about an axis (70) and having an engagement portion (61) for engaging the actuator arm
assembly to substantially prevent movement of the actuator arm assembly, and a vane (66)
located at a distance from the spindle (5) which is greater than the radius of the discs, and
the latch arm (64) and vane (66) are arranged such that, in the presence of disk rotation-
generated wind pressing against the vane, the vane moves away from the disc and the
engagement portion (61) disengages the actuator arm assemblies; characterised in that the
axis of rotation (70) of the latch system is within the radius of the discs.

The aerodynamically powered latch of the present invention may be incorporated ina
disc drive which includes a base casting defining a chamber, and a plurality or at least two
rotating data storage discs journaled for rotation relative to the base casting in response to a
spindle motor. A transducer actuator assembly may be mounted in the chamber adjacent the
rotating discs and supports data transducer heads in close proximity to the major data
surface of each of the discs, and moves the heads from track to track over the surface of
the disc. An innovative latch mechanism may be provided comprising a latch journaled for
rotation immediately adjacent the disc and comprising a latch arm extending substantially
perpendicular to the direction of movement of the actuator arm when the actuator arm is at
rest with the transducer resting on the landing zone. The arm may have a finger at one end
thereof engaging a notch on the radius of the actuator arm pivot region immediately
adjacent the centre of rotation of the actuator arm. A wind vane support arm extending in

the opposite direction from the centre of rotation of the aerodynamically powered latch may
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face of the air vane flag. It can also be seen by looking at the top view
of Figure 1 and considering the effect of air currents against the air vane
flag, that the air vane flag 66 is designed to have an arc which-
substantially parallels the edge of the digcs which are rotating past the
vane. It also appears fromthe top plan view of Figure 1, that it is

| mpor t antomfipfisé an uptight faghmembenaljadent aegﬁcet teeweeDge tive rbfating dises ahd nhg
discs so that it cannot strike against the edge of the discs. Thus, as

shown i nhaveyufingsr, suppesed nearshe bottemrofithe: flagiand inserted in tatregiontbetyeenahe and,
'n discs so that air flow generated by rotation of the discs may press against the wind vane and
cause the vane to move around its centre of rotation away from the edge of the rotating
discs. In this way, rotation of the discs causes the latching finger to move away from the
notch on the axis of rotation of the actuator arm releasing the actuator arm for movement of
the transducer across the surface of the disc. |
The flag finger may be supported on the surface of the flag close to a base housing of

the disc drive.
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thi s ‘enbodi nent, an overhang 106 is forned in the su [

: _ , ( pport bracket 80, in a
]Icocatlpn whi ch woul d be typically nearly adjacent to where the extending

lag finger 67 protrudes fromthe front & the vane 62. As can be seen from
Figure 1, the |eading edge ;of; the air vane flag finger 67 will butt up
g?a: gzieéhgorets_tmwggymh lax¢h amayt furthes include aicojied spsing having # 63 c| osed
( sition under the influence of the spring. The ai '
i s urged to omeseénd supported from the:housingf the diﬂﬁéogh .ef?@ea?ﬁﬁwmélgg Ejggg

not have to nove a very great distance
establishes a biasing force of the latching arm of the aerodynamic latch toward the

engagement notch on the periphery of the actuator pivot, the force of the biasing
spring being defined to be less than the effective force created by the rotation of
the discs at normai speed to allow use of the disc drive.

Preferably, the wind vane flag is shaped to follow the contour of the edge
of the rotating discs, and has one end extending near to the sidewall of the
housing to capture the maximum amount of effective windage generated by
rotation of the disc.

In a preferred embodiment of the present invention, a supporting bracket for
the aerodynamically powered latch supports the top and bottom of a pin defining
the centre of rotation of the latch to define a consistently vertical axis of rotation
for the latch, the support bracket further including an upright arm adjacent the
extending finger of the windage responsive flag so that the wind responsive flag
may be mounted immediately adjacent the curved surface of the discs without

- creating 2 likelihood of contact between the wind vane and the edge surface of the
discs.

The latch system may releasably lock a disc drive actuator at a fixed

position during power down conditions. The latch may withstand considerable
shock without allowing the actuator to be dislodged, thereby preventing damage
to data storage discs having magnetic storage media coated or deposited thereon.
Further, the latch arm may be released automatically in response to the
aerodynamic force generated by rotation of the storage disc, and may latch and
recapture the transduce support arm and hold the arm and transducer supported
thereby in fixed position. | '

Other objects, advantages and features of the present invention will be

better understood and appreciated from a thorough consideration of the following
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for the latch engagement arm 64 to release fromthe notch 50 on the | ocking
ring 90. If the vane is very close to the edge of the disc, then the effect
of the air currents generated by the rotation of the discs on the vane is

maxi m sed, and reliable unlatching of the6wi nd vane l|atch fromthe actuator

hol di ng notch 50 can be achieved.
detaﬂqd description of a preferred embodiment presented in conjunction with the

accompanying figures.

An embodiment of the invention will now be described by way of example
with reference to the accompanying drawings in which:-

FIGURE 1 is a diagrammatic enlarged top plan view of a miniaturised disc
drive incorporating some of the principles of the present invention with the latch
being shown in the engaged position;

FIGURE 2 is a partial top plan view of the disc drive of Figure 1 with the
latch being shown in the disengaged position and the actuator arm having moved

/ the transducer from the landing region of the disc across the surface of the disc;

FIGURE 3 is a an exposed view of various parts of an effective
aerodynamically powered wind vane latch;

FIGURE 4 is an exposed view of the wind vane from a different perspective
than that shown in Figure 3 and a biasing spring shown adjacent the wind vane to
define the manner in which the spring is mounted within the wind vane;

FIGURE § is a partially sectional elevational view along the line 5-5 of
Figure 1; and

FIGURE 6 is a graph depicting the relationship between the torque of the

'_ spring and the torque of the aerodynamic wind vane and the relative relationship
' therebetween in establishing a proper balance of the forces neéessary to provide
ahopmmﬁyeudmiwnwlmrh. _

A miniaturised disc drive 1 is illustrated in the enlarged plan view of Figure
1 and the broken away plan view of Figure 2.

Figure 1 further shows in a plan view the basic elements of the latch design
with the vane in the latched position. This figure should be contrasted with the
view of Figure 2 wherein the disc 10 is spinning in the direction indicated by the

_arrow A, the spinning disc creating a moving sheet of air which acts against the

air vane flag 66 with sufficient force to unlatch the actuator arm assembly 40
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13 ‘As al so appears in Figure 3, the notch 50 is preferably provided along a
thin ring 90 which is inserted in the stack which forns the supporting
pivot for the actuator arm40. The ring 9G is inserted in the pivot bore
stack below the actuator arm As appears in Figure 1, when the latch 60

oL oL 174l SOphd i (RS e, e Boin B e miiade Ko
axis of rotation indicated at 7. The spindle § is coupled directly to an
electronically commutated brushless DC spindle motor (not shown) supported
| from the base casting 4 and rotating at a constant speed to rotated the data storage
disc 10 in the direction of the arrow A. The rotation is in a counterclockwise
direction, as indicated by arrow A, and occurs at a predetermined and constant
angular velocity.

The data storage disc 10 provides data storage surfaces on the data storage
regions on tracks generally indicated at 20 on the upper and lower surfaces of the
disc 10. The surfaces are characterised by the presencé of suitable magnetic
siorage media, which may be such materials as are well known in the art, which
are coated, plated or deposited on the surfaces of the disc. The disc 10 in the
miniaturised mechanism generally indicated at 3 is preferably about 47
millimetres in diameter. Typically the disc drive is capable of storing at least
approximately 40 megabytes of formatted user data on the surfaces 22, 24, 26, 28
of discs 10, 30, incorporated in the disc drive and shown in the vertical sectional
view of Figure 5.

A rotary actuator arm assembly 40 is provided which is bidirectionally
rotatable and is journaled to the base casting 4 about an axis of rotation 42. The
actuator arm assembly 40 rotates bidirectionally in a range of movement along an
arc of approximately 30° as indicated by the arrow C in Figure 1. The actuator
arm assembly 40 includes a coil (not shown) adjacently overlying a
premagnetized permanent magnet in the region generally indicated at 44.
Energisation of this coil causes selective movement of the actuator arm along the
bidirectional path indicated by arrow C to move a transducer support arm 46.

The transducer support arm 46 extends out over the surfaée of each disc and
supports a transducer slider assembly 48 of the so-called Winchester or flying
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that the locking force on the armis maxi m sed. The [ |
vane |atch can be sumarised as follows. Wth power ?g%sghoprg];nwg i nd
spi ndl e notor nechanism kinetic energy stored in the rotating discs and
spindle is converted to electrici ty by thg spindle notor. The el ectrical
energy produced is applied to actuator so that is transports the transducer

1L g g v 1 e i3 sbo
‘ data surface on an air bearing or cushion of air resulting from disc rotation.

The actuator assembly in the embodiment of this invention further includes
a notch 50 adjacent the centre of rotation of the transducer support arm 46; this
notch is engaged by the latch finger 61 of latch engagement arm 64 of the
aerodynamic latch 60 to hold the actuator arm 40 in a defined location relative to
the disc 10 when the disc drive is not in use. Latch finger 61 is shown in figures
1-5.

Each data storage surface has multiple, typically 612, concentric annular
data tracks. An inner landing zone generally referenced at 52 comprises a region
devoted to landing and takeoff of the transducer slider assembly 48. The
remaining region of the surface of the disc which comprises the concentric
annular data tracks and is accurately accessed by movement of the actuator arm
assembly 40 to cause the transducer slider assembly 48 to be located over one of
the data tracks. When the disc drive is no longer in use, then the actuator arm is
caused (by means not shown but which are well known in this technology) to
move the transducer slider assembly 48 to land over the landing zone 52 and rest
on the surface of the disc 10. At this point, the latch engagement arm 64 of
aerodynamic latch 60 engages the notch 50 so that in the event of even a severe
shock to this small disc drive, the transducer cannot be dislodged énd slide across
the surface of the disc, causing damage to either or both of the surface of the disc
and the transducer.

“The latch 60 is shown in the latched position in Figure 1 and in the
unlatched position where the actuator arm is free to move the transducer from
track to track in Figure 2. As can be seen by coinp’aring the two figures, the
latch 60 comprises as its primary moving element a double-ended air vane 62
comprising an engagement or latching finger arm 64 and a flag arm 65 with an

upwardly extending flag 66. The latching finger arm 64 and rigid flag 66 are at
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spring 76, coupled with the fact that the reduced rate of speed of rotation
of the disc has reduced the wind force against the wind vane 62, causes the
wi nd vane portion to nove opposite to the_direction of the arrow B, and the
| at ch engagenent arm 64 engages the not ch950 (Figure 1). The transducer is

L Tl e e ¥ Sk 8 RO o PR I88 4 11 o
of the discs bt Sl §Fldefbr0. Poss Rn Wi iRERPlo ;& DL asting 4 as
shown in Figure 5.. It should be noted that all of these elements of the latch are
shown clearly in an exploded view in Figure 3.
The latch 60 _is journaled about the post 68 by means of a cylindrical shaft
72 shown most clearly in Figure 4; this allows the latch 60 to move freely as the
disc drive is startéd and stopped.
Specificaily, when the disc is rotated in the direction of arrow A, the wind
which is generated by rotation of the disc blows against the upright flag 66
supported on air vane 62, the upright flag being immediately adjacent the discs
and supported between the two discs as appears clearly in Figure 5. The wind is
further deflected toward flag 66 by flag finger 67 (see Figures 3 and 4 to see
. relationship of flag finger 67 and flag 66) which is generally horizontal and
extends toward and between the discs (see Figures 1 and 2). As the discs turn in
the direction of arrow A, wind is generated and blows over finger 67 and is
deflected upward against flag 66 which is aligned (Figure 5) with the opening 69
between the discs. As the wind blows against the flag 66, the flag moves in the
direction of arrow B (Figure 1), causing the latch engagement arm 64 to move
away from notch 50. It is the engagement of latch engagement arm 64 and notch
50 which restrains the actuator arm 40 from movement of the transducer slider
assembly 48 away from landing zone 52; as the finger moves in the direction of
arrow B, then the air vane 62 and latch engagement arm 64 move away from
notch 50, as shown in Figure 2, releasing the actuator arm to move the transducer
slider assembly 48 freely across the surface of the disc in response to commands
executed by motor 44.
Means are also provided to bias the latch to the closed, engaged position of

Figure 1 so that engagement of the actuator arm remains secure even in the event

of significant shock.
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in Figure 5, the wind vane is supported directly adjacent the opening
between the two discs, so that air currents generated by rotation of the
d_:cfs_cs |_rrpac]t ugpn thedvane 62 and air vane flag 66, the air being
efficaciously directed against the air vage flag 66 by the protruding fla
finger 67 which is directed toward the slot between the di sgs. As a ?esultg,

L7 171 5 P Bl R g A1 g o g e 1

actuator ar mé&finfified sheftme\eddefiningea sistinnel whéreites tightye wWound spring 76 is
located. ‘This spring, one end of which bears against a post 78 supported from
the base of the disc drive (Figure 1), and the other end of which bears against the
end of the channel defined above (Figure 4), is the biasing element which
normaily biases the wind vane latch towards the closed position shown in Figure
1. By "closed position” it is meant that the latch engagement arm 64 has engaged
notch 50; the wind vane flag 66 is closely adjacent the discs 10, 30 of the disc
drive; and, actuator assembly 40 has moved transducer slider assembly 48 to
landing zone 52. The désign constraints which apply to this aspect of the present
device are illustrated in Figure 6, where the countervailing effects of the spring
and the air blowing against the air vane flag 66 are graphically displayed. As can
be seen, the spring is provided with a certain level of spring preload which
together with frictional effects maintains the air vane flag in its closed or home
position with the latch engagement arm 64 securely latching the actuator asSembly
by engaging notch 50. As the discs begin to turn in the direction of arrow A and
air moves against the air vane flag 66, the vane is displaced in the direction of
arrow B (Figure 1).

Obviously, for the same speed of rotation of the discs, the further the vane

62 moves from the edg_e of the disc, the more dispersed the effects of the air
blowing against the air vane flag 66; thus the torque of the air against the air vane
flag gradually diminishes. By the same token, as the latch engagement arm 64
moves in a direction opposite to arrow B, and éway from its latching position, the
| spring 76 is wound more tightly, increasing the torque exerted by the spring as
the spring attempts to restore the actuator arm assembly 40 to the latched or
closed position. It is, of course, important to always maintain some margin 84
(Figure 6) between available spring torque and wind torque so that the torque of

the spring is not entirely overcome; as the wind caused by the turning of the disc
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48 away fromthe | anding zone 52 and over the surface of the disc. 14
The | atch mechani sm nay be arranged so that it can reliably hold the
actuator armfromuncontrol|ed nmovement appy froma | anding zone position
in response to significant

ceases to have its effect on the air vane flag, the spring will return the air vane
flag to its home position. To maximise the effects of the windage against the air
vane flag, especially when the latch engagement arm 64 is engaging notch 50 and
some frictional effects between the latch engagement arm and the notch mustbe
overcome, in addition to the force of the spring, the flag should advantageously
" be positioned overlapping the space between two rotating discs as shown in

Figure 5. The discs focus the air flow against the flag; the flag finger 67 further
directs the air flow against the flag to move the air vane 62 in the direction of
arrow B. |

In summary, as shown in Figure 4, the spring 76 is retained in a channel 77
defined by the cylindrical shaft 72 and flange 74. The spring has two ends
extending outward along arcs at either end of the channel which retains the coiled
portion of the spring; the ends are retained by a pin 78 supported from the base
casting an edge of the channel 77 for the entire wind vane latch to maintain the
proper spring torque.

Two further significant elements of the present application appear.in Figure
3 and comprise the support bracket 80 and the locking ring 90 which is mounted
about the same pivot axis as the actuator arm 40. The support bracket 80 together
with the pin 81, which extends up through the base housing casting 4, air vane 62
and bracket over hand 102 cooperate to hold the air vane 62 closely adjacent the
side of the rotating discs and define the iength of the arc described as the vane

" rotates toward and away from the discs. The support bracket 80 is formed of a

single flat piece of metal which is bent and shaped in three separate regions. As
can be seen, an arm comprising upright section 100 and a horizontal vane support
section 102 is formed and bent so that the pin which is to be inserted through the
air vane 62 extends up through the top of the horizontal vane subport section 102.

This support structure for the air vane is important because of the necessity of
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shocks of up to 80-100Gs. The nass of i
80- 100Gs. the | atch nechani sm ma
?grgﬂtﬁggﬁgﬁ:gnfhgglf{p?PtLy | ess than the nmass of the actua?o?earn1but t he
! sti e capabl e of effectively restrai
agai nst novenent. The |atch mechani sm my sl e
y be fitted very cl osel
to, and/or even has parts of the mechani sm di sposed bengath thg ?g{gffgg

050 oo Ay VNP b GHEEly R 60 hertel i peperciciarpine | at ch
adjacent the side of the discs.

The air currents generated by the speed of the rotation of the disc are not
very great: it is important that their impact upon the vane 62 and especially the
air van flag 66 and air deflection flag finger 67 is significant. ‘The impact of air
currents on the air vane flag 66 is at least partially facilitated by the finger 67
which extends toward the discs and in fact slides between the discs (as is shown in
the top view of Figures 1 and 2) and optimises the impact of air flow against the
faceoftheairvaneﬂag. It can also be seen by looking at the top view of Figure
1 and considering the effect of air currents against the air vane flag, that the air
vane flag 66 is designed to have an arc which substantially parallels the edge of
the discs which are rotating past the vane. It also aﬁpmrs from the top plan view
of Figure 1, that it is important not to let the air vane approach too close to the
edge of the discs so that it cannot strike against the edge of the discs. Thus, as
shown in Figure 3, a second small arm including an upright portion 104 and, in
this embodiment, an overhang 106 is formed in the support bracket 80,.ina
location which would be typically nearly adjacent to where the extending flag
ﬁnger 67 protrudes from the front of the vane 62. As can be seen from Figure 1,
the lmdmg edge of the air vane flag finger 67 will butt up against the restraining
arm 104 as the vane is urged back toward the closed or locked position under the
influence of the spring. The air van flag thus is urged to rest very close to the
edge of the disc. The air vane flag does not have to move a very grw distance
for the latch engagement arm 64 to release from the notch 50 on the locking ring
90. If the vane is very close to the edge of the disc, then the effect of the air
currents generated by the rotation of the discs on the vane is maximised, and

reliable unlatching of the wind vane latch from the actuator holdmg notch 50 can

be achieved.
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adapt ed all to all accompdate the nechanism The |atch mechani sm may, when
its restraining armis |atched against the actuator arm provide the

restraining force in a direction al nost di ectly parallel to the direction
in which the actuator armw || attenpt to ve so that a maxi num

estra 0 1o ceat g, MendbPl PO IS ALK M oAk T eR UndHI >
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skilled

actuator arm 40. The ring 90 is inserted in the pivot bore stack below the
actuator arm. As appears in Figure 1, when the latch 60 contacts notch S0, the
latch 60 is substantially perpendicular to the lengthwise axis of actuator arm 40 so
that the locking force on the arm is maximised.

. The 6peration of the wind vane latch can be summarised as follows. With
power removed from the spindle motor mechanism, kinetic energy stored in the
rotating discs and spindle is converted to electricity Sy the spindle motor. The
electrical energy produced is applied to actuator so that is transports the
transducer 48 to the landing zone 52 (Figure 1). When the traducer slider
assembly 48 reaches the landing zone 52, as can be seen, the biasing action of the
spring 76, coupled with the fact that the reduced rate of speed of rotation of the
disc has reduced the wind force against the wind vane 62, causes the wind vane
portion to move opposite to the direction of the arrow B, and the latch
engagement arm 64 engages the notch 50 (Figure 1). The transducer is in this
manner latched in the landing zone position.

When power to the spindle motor is once again applied, air currents are
generated by rotation of the discs in the direction A. As can be seen most readily
in Figure 5, the wind vane is supported directly adjacent the opening between the
two discs, so that air currents generated by rotation of the discs impact upon the
vane 62 and air vane flag 66, the air being efficaciously directed against the air
vane flag 66 by the protruding flag finger 67 which is directed toward the slot

- between the discs. A§ a resuit, the vane 62 moves away from the edge of the
discs in the direction of the arrow B (Figure 1), causing finger 64 to release notch
50. This leaves the actuator arm 40 free to move the transduc& slider assembly

48 away from the landing zone 52 and over the surface of the disc.
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i.-n the art that many changes in construction and circuitry and w dely

di fferent enbodi nents and applications of the invention will suggest
t hensel ves wit hout departure fromthe scope of the invention as defined in
the appended cl ai ms. 15 14

The latch mechanism may be arranged so that it can reliably hold the actuator arm
from uncontrolled movement away from a landing zone position in response to significant
shocks of up to 80-I00Gs. |

The mass of the latch mechanism may be advantageously significantly less than the
mass of the actuator arm but the latch mechanism may still be capable of effectively

restraining the arm against movement.
The latch mechanism may be fitted very closely adjacent to, and/or even has parts of .

the mechanism disposed beneath, the rotating disc such that a minimum of housing area
needs to be defined to the latch mechanism. Indeed a standard housing may not need to be
adapted all to all accommodate the mechanism. |

The latch mechanism may, when its restraining arm is latched against the actuator
arm, provide the restraining force in a direction almost directly parallel to the direction in
which the actuator arm will attempt to move so that a maximum restraining force can be
applied to the actuator arm.

, Havmg now described an embodiment of the invention, it will be appreciated that the
objects of the invention may be fully achieved. It will also be understood by those skilled
in the art that many changes in construction and circuitry and widely different embodiments
and applications of the invention will suggest themselves without departure from the scope

of the invention as defined in the appended claims.
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CLAIMS 1. A disc drive having: one or nore discs (10), each disc rotatable
about a spindle (5); one or nore actuator arm assenblies (40), each having
at |east one transducer arranged so as to co-operate with a respective
disc; and a |atch system the latch systeyf conprising a |atch arm (64)

rot at abl e about an axis (70) and having an engagenent portion (61) for
engagi nELAIMSict uat or arm assenbly to

1. A disc drive having:

one or more discs (10), each disc rotatable about a spindle (5);

one or more actuator arm assemblies (40), each having at least one transducer
arranged so as to co-operate with a respective disc; and

a latch system, the latch system comprising a latch arm (64) rotatable about an axis
(70) and having an engagement portion (61) for engaging the actuator arm assembly to
substantially prevent movement of the actuator arm assembly, and a vane (66) located ata
distance from the spindle .(5) which is greater than the radius of the discs, and the latch arm
(64) and vane (66) are arranged such that, in the presence of disk rotation-generated wind
pressing against the vane, the vane moves away from the disc and the engagement portion

(61) disengages the actuator arm assemblies; characterised in that the axis of rotation (70)

of the latch system is within the radius of the discs.

9. A disc drive as claimed in claim 1, in which said vane (66) is disposed substantially

parallel 'tb the circumference of the discs.

3. A disc drive as claimed in claim 1 or 2, wherein the air vane further comprises a
finger (67) located on the side of the vane (66) for making contact with the disc rotation-

generated wind to guide the wind toward the vane.

4. A disc drive as claimed in claim 3, wherein said finger (67) has opposing surfaces
which, from a section of the finger closest to the centre of the disc or discs to a section
closest to the vane (66), curve gradually away from each other towards said vane and are

thereby shaped to capture and direct the wind generated by rotation of said disc or discs

against said vane.

5. A disc drive as claimed in claim 3 or 4, wherein the finger (67) is arranged for being

inserted in a space between two discs.

————— —
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substantially prevent novenent of the actuator arm assenbly, and a vane
(66) located at a distance fromthe spindle (5) which is greater than the
radius of the discs, and the latch arm (64) and vane (66) are arranged such
that, in the presence of disk rotation-generated w nd pressing against the
vane, the vane rmves away fromthe di sc ¥nhd the engagerrent portion (61)

di f.
ot ot o oK e e i cHiiel 38 B pue G il SrA S 5o Flierelh Indindif 26085 ©'
di sc dri ¥§?@1eﬁl Gt m%%umc&bmg\vane (65) Mdse o 3%akk R BOd) dfthe disREed.

subst anti

7. A disc drive as claimed in any preceding claim, further comprising a biasing means
(76) for urging the vane (66) towards a position at the periphery of the disc at which the
vane does not contact the disc or discs, and for urging the engagement portion (61) to

engage the actuator arm assembly (40).

8. A disc drive as claimed in claim 7, wherein said biasing means comprises a coil

spring.

9. A disc drive as claimed in claim 7 or 8, wherein the force of the biasing means is
defined to be less than the effective force of the wind created by the rotation of the discs at
normal speed to allow use of the disc drive.

10. A disc drive as claimed in any preceding claim, wherein the vane is shaped to follow

the contour of the edge of the rotating disc or discs.

11. A discdrive as claimed in any preceding claim, further comprising a restraining

means (104,106) to prevent the ﬂag'(66) from contacting the disc or discs (10, 30).

12. A disc drive as claimed in any preceding claim, wherein the latch arm (64)
engagement portion (62) engages the actuator arm assembly (40) at a point (50, 90) formed

in the transducer support arm supporting pivot.

[ \\\I\\ |||\\ Wil llI\
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paral'lel to the circunference of the discs. 3. A disc drive as clained in
claim1 or 2, wherein the air vane further conprises a finger (67) |ocated
on the side of the vane (66) for making contact with the disc rotation-
generated wind to guide the wind toward the vane. 4. A disc drive as
claimed in claim3, wherein said finger (ﬁ]) has opposi ng surfaces whi ch,
froma section of the finger closest to the centre of the disc or discs to
a section closest to the vane (66), curve gradually away from each ot her
towards said vane and are ABSTRACT

ANTI-ROTATION AIR VANE INERTIA LATCH

The present invention is a novel latch and air vane system for a disk drive
actuator assembly which releases automatically in response to the aerodynamic force
generated by the rolhti_on of the storage disk. The latch and air vane system latches and
recaptures the actuator assembly and holds the arm and transducer supported thereby in a
fixed position. The latch and air vane system comprises a latch journaled for rotation
immediately adjacent the disk and including a latch arm extending substantially
perpendicular the direction of movement of the actuator assembly when the actuator
assembly is at rest w1th the transducer resting on the landing zone, a centre shaft to allow
the latch to rotate, and an air vane. The latch and air vane mechanism is also intended to
withstand considerable shock without allowing the actuator assembly to be dislodged,
fhereby preventing damage to dam'storage disks.

Figure 1.
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ther éby shaped to capture and direct the wind generated by rotation of said
di sc or discs against said vane. 5. A disc drive as clainmed in claim3 or

4, wherein the finger (67) is arranged for being inserted in a space
bet ween two di scs.

1
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16 6:° A disc drive as clainmed in any one of clains 3, 4 or 5, wherein the
finger (67) is supported on the surface of the vane (66) close to a base
housing (3,4) of the disc drive. 7. A disc drive as clained in any
preceding claim further conprising a biasing neans (76) for urging the
vane (66) towards a position at the perpgphery of the disc at which the vane
does not contact the disc or discs, and for urging the engagenent portion
(61) to engage the actuator arm assenbly (40).

FI6. 2
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§. "A'disc drive as clained in claim?7, wherein said biasing neans
conprises a coil spring. 9. A disc drive as clainmed in claim?7 or 8,
wherein the force of the biasing neans is defined to be |less than the
effective force of the wind created by the rotation of the discs at nornal
speed to allow use of the disc drive. 1®. A disc drive as clained in any
preceding claim wherein the vane is shaped to follow the contour of the
edge of the rotating disc or discs.

FIG. 3
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11. A'disc drive as clainmed in any preceding claim further conprising a
restrai ning neans (104, 106) to prevent the flag (66) from contacting the
disc or discs (10, 30). 12. A disc drive as clainmed in any preceding claim
wherein the latch arm (64) engagenent portion (62) engages the actuator arm
assenbly (40) at a point (50, 90) forneg in the transducer support arm
supporting pivot. _
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