-1- CRASH STOP AND MAGNETI C LATCH FOR A'VOI CE CO L ACTUATOR The present

I nvention relates generally to an inproved |atching arrangenent for .
head positionher assenblies within information storage systens such as disc
drives. More particularly; the invention 5 #&:. ,rekq\ {0 a magnetic
| atch for securing rotatable head positioner assenb+kes-|nvgfébe when the
disc drives are not in use. Disc drive machi nes record and reproduce

i nformati on 10 on a recording nedia. The nedia generally takes the € -
formof circular information storage digcs having a multiplicity of
concentric tracks. Conventional Wnchester type disc drives include a
plurality of vertically aligned rotating infornation storage 15 di scs,
each having at |east one associated nagnetic head that is adapted to
transfer information between the disc and an external system Each
head is carried by an elongated flexure arm The flexure arns are
vertically aligned and are each attached to 20 a comon head
positioner assenbly. The head positioner assenbly is adapted to nove
t he heads back and forth in unison across the face of the vertically

al igned discs. The head positioner -2- assenbly may be either
rotationally nounted, or X ] c arriage that is
free to nove back and fort [FY f5tary nounted head .
positioner assenblies, a v0|ﬁQBuﬁJ.QEQE.QQI&EAEIHAEQBes t he head
posi ti oner assenbly about a pivot nmechanismto precisely position the

heads relatlve to t he nagnetlc di scs.
=D he pres invention relates generally to an

b

improved 1latching arrangement for head positioner
assemblies within information storage systems such as
disc drives. More ©particularly, the invention

5 relates to a magnetic latch for sécuring rotatable
head positioner assemblies in place when the disc
drives are not in use. |

Disc drive machines record and reproduce information
10 on a recording media. The media generally takes the
- form of circular information storage discs having a )
& multiplicity of concentric tracks. Conventional (.
Winchester type disc drives include a plurality of
. vertically aligned rotating information storage
15 discs, each having at least one associated magnetic
head that is adapted to transfer information between
the disc and an external systen. Each head is
carried by an elongated  flexure arm. The flexure
arms are vertically aligned and are each attached to
20 a common head ©positioner assembly. The head
positioner assembly is adapted to move the heads
back and forth in unison across the face of the
vertically aiigned discs. The head positioner



Due to the precise positioning requireneﬁts ‘of the read/wite heads,

t he

head positioner assenbly nust 10 be finely balanced and the pivot

mechani sm sust of f er
undesi rabl e vi brati ons

hi gh precision and reliability in order to mnimze
within the drive.~®Rw drives constantly push for

hi gher -access speed a ﬂynnre nDr storaﬂe mnthl a confined space. In 15
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positioner assenbly nust be held in place even when the drive is dropped,

struck or othéerw se m shandl ed. To hold the 30 head positioner
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New drives constantly push for higher access speed
and more memory storage within a confined space. 1In
high speed compact disc drives, such as the 3 1/2
inch drives now becoming popular, if any of the
drive's components have primary resonant frequencies
under'approximately S Khz, mechanical movement within
the drive will occasionally excite the resonant
frequencies during normal operation which can limit
the drives performanée and/or generate undesirable
noise which gives the appearance of an inferior
quality product.

When the disc drive is not in use, it is important to

"sark"” the heads in a position where they will not

either mechanically or electrically interfere with
the information storage media. The head positioner
assembly must be held in place even when the drive is
drobped, struck or otherwise mishandled. To hold the
head positioner assembly (and thus the heads) in
place while the drive is not in use, a latching

~arrangement is typically providedl One common
latching arrangement utilizes a selectively

actuatable solenoid to hold the head positioner
assembly in place, however, such systems have several

a

and



5 This invention provides a magnetic latch for a disc drive system having a *
head positioner assenbly for positioning a plurality.of.transducer heads,
relative to a recording nedia | ocated within a disc 10 housi ng, the head
positioner assenbly being novable with resgect to the disc housing, the
magnetic | atch including a bunper stop flixably nmounted to the housing for
limting the head positioner assenbly's novenent in one direction, a strike

pl ate carri eddepwbackst Hadledd ngotihie oremd fxaemhippdriaing s formed of a w¥

nmagneti c mat ef, I gn RN mﬂﬂﬁﬁ?r stop for
magnetical ly egggé:?%gut €. s rdlclg'e pl ?ﬁs’%%?gﬂv}aet%gr#%ﬁ} r}ﬁeea po'si ti oner
assenbl y agai metyang sunp@w1§abpaMﬁ§1qqqypﬂmngaa ange igmount e@fid 20
magnet neans ggghgdlng a slidable element that is slidably coupled to t he

bunmper stop to insure that the nagnet neans firmy engages the strike
plate. 255 Thus the invention provides an effective head

positioner assenbly | ataiisnd nsentigampriovides ha&\aagriéﬂiqnanratamﬁ&r and is

easy to assenbl g.at low cos o Iat rovi ded a head
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posi tioner as vention tha
are > bekbsxeévbo £BC aN@utborlifics Hedi® Wbdlitda Bﬁfﬁﬂﬁv'aﬂrdféfc' n the

appended cl ai ns. .The invention, togéther with further 4ects and

advant ag8 thEPEﬁanwa§hSe§FaEe d agFembly Bedng PQYAPYY| | owi ng
description tgken respestunet the Wikk hmsa@mrrmlmntm ngect) in

whi ch: including a bumper stop flixably mounted to the

housing for limiting the head positioner assembly’s v
movement in one direction, a strike plate carried by

15 the head positioner assembly that is formed of a
magnetic material and magnetic means supported in the
bumper stop for magnetically engaging the strike
plate to latch the head positioner assembly against
the bumper stop when the drive is not in use, said

20 magnet means including a slidable element that is
slidably coupled to the bumper stop to insure that
the magnet means firmly engages the strike plate.

25 . Thus the invention provides an effegtive QJ
head positioner assembly latching arrangement that
has a low part count and is éasy to.assemble at low
.. costs. A magnetic latching is provided for a head
pos1tloner assembly which does not effect the balance
30 of the head positioner assembly.

35



FIGURE 1 is a top view of a disc drive that "i ncor - porates the present

I nventton with i‘ts upper casing renoved. FIGURE 2 is a side view of the
_disc drive shown in 15 Figure 1. FIGYRE 3 is an expl oded perspective
view of a voice coil notor suitable for driving a rotary head -
positioner assenbly. FIGURE 4 is an expl oded perspective view of a 20
magnetic latch fabricated in accordance wth the present invention.

FI GURB#5 is a back view of the magnetic |atch shown in Figure 4; FIGURE 6

is a an expl oded perspective view of a 25 bunper stop; and FIGURE 7 is
an el evation view of a strike plate for formng a contact surface for both
the magnetic | atch and bunper stops. -5- Referring first to Figures 1 &

2, arotary disc drive systemsuitable for |ncorporat|ng t he teachi ng of

the present '”VQBE'O?ea%uiggwnoE” @h@grggggk 5inan533goth at pkg&allty

of magnetic information storage di Scs areg]ourna a_spin
‘ot or as8enbl y beldeved,ta PGU§PN§153F&vFﬁ§ pEEh wagh patiendamdtienber s
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10 in which:
~/ FIGURE 1 is a top view of a disc drive that incor-~
porates the present invention with its upper casing
removed.

FIGURE 2 is a side view of the disc drive shown in
15 Figure 1.

FIGURE 3 is an exploded perspective view of a voice
coil motor suitable for driving a rotary head
positioner assembly. '

_ FIGURE 4 is an exploded perspective view of a
U 20 magnetic latch fabricated in accordance with the
present invention. '

FIGURE 5 is a back view of the magnetic latch shown
'in Figure 4;. )

FIGURE 6 is a an exploded perspective view of a
25 ‘bumper stop; and -

FIGURE 7 is an elevation view of ‘a strike plate for
forming a contact surface for both the magnetic latch
and bumper stops.



A head positioner assenbly 40 i ncl udes "a pi vot housing 42 théf S !

rotationally coupl ed between the upper gnd | ower casings 7,9 in agne corner

of the housing 5 by pivot bearing 44. “Phe head positioner 20 assenbly . |
40 carries a plurality of head armflexures 50 that each carry a magnetic
read/ wite head 52 for reading information from and witing

i nfformati on onto the magnetic discs 20. The head positioner assenbly 40
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enbodi nent ,
i5 motor assembly 30.

A head positioner assembly 40 includes a pivot
housing 42 that is rotationally coupled between the
upper and lower casings 7,9 in one corner of the
housing 5 by pivot bearing 44. The head positioner
20 assembly 40 carries a plurality of head arm flexures
50 that each carry a magnetic read/write head 52 for
reading information from and writing “information
onto the magnetic discs 20. The head positioner .
assembly 40 also carries a servo arm 54 which'carr;es ,
25 a servo head 55 for accurately positioning the - N
magnetic heads 52 relative to the information storage
tracks. The head and servo arms are each attached to
the head positioner assembly 40 by individual flexure
mounts 58. A voice coil motor 60 is adapted to
30 precisely rotate the head positioner assembly back
and forth such that the magnetic and servo heads move
together across the magnetic discs.l A magnetic latch
70 holds the head positioner assembly in place when
the disc drive is not in 'use. The rotatiocnal
35 movements of the head positionef assembly 42 are



the pivot housing 42 as well as alnost everything it 15 carries are
symmet ki cal about its longitudinal axis. The symetry is desirable to

preci sely bal ance the head positioning assenbly, which reduces undesirable
internal vibrations. A 32 pin connector 180 serves as the communications 20
port between the disc drive and an external conputer system Two

printed circuilimttbles by( P&uagperar estspip! e bewhben t Aeecoddispbeedl50 and

t he Pwot hou5|€%régtl ggﬁgbahﬁﬁsrgégggrég;&dggggpekwgen the disc

controller and &V o1 Ee ol over a drive PCC
'90.. Communi cations between the data and servo heads 52, 55 and the system

control ler are fRgde yeH 559_{9@1 %zt e 5“ u2 T@om){r?c.ﬁhd)é@' Ya In?gbagl cally

bal ance the head posltloner asse CC 90 and, read/wjte PCC 9

are crossed suchodsing 4%rﬁ@théFtﬁ%EFQ4kP$l BP“FO&&YEF4EecPHnGEEOS|te
directiogs; thesgby TRdupivett heuBdngsisi eoinewaue Bnshpedsufilichas a The

crossed nature circult cabl es.al so reduc noi er at ed
fromelectricalP Hf@??gg ﬁgé g%?ﬁ%ﬁ#i¥h§x &Bﬁé@g verﬁ‘°i§§¥w?iﬁ lC'{ﬁgxt to
Figure 3, the vplatforms thabreﬁahlﬂotmdasmaunbhngrbpséefﬁf hashngleoil 64
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sized so as to 6P| & @Gltlao&ﬁdt éarthe haak F%W%n@#@%ﬁOEVEFmShEQent er

pole wiifin theygogfi '&e%ﬁﬂleb)béﬂwrscﬁtéwsl@ﬁ The ﬁyﬁfﬁwelﬁé;ahe
identical in constructlon %rlkqulate 100 ésee Fi gure is nbynted to
Er st EhRe

t he back side o®*102 reaﬁgppb LYet ¢ Pﬂ§i§écoﬁ?acﬁssurface
fon_bhoth magnet fabtatabedO faoth AlgEinat.opsA80can be appreciated by

reference to Figure 1, in the preferred embodiment,

the pivot housing 42 as well as almost everything it

15 carries are symmetrical about its longitudinal axis.

The symmetry is desirable to precisely balance the

head positioning assembly, which reduces undesirable
internal vibrations.

A 32 pin connector 150 serves as the communications
20 port between the disc drive and an external computer
' syétem. - Two printed circuit cables (PCCs) ar
coupled between the connector 150 and the pivot
o housing 42. Electrical communications between the
~ disc controller and the voice coil motor 60 are made
25 over a drive PCC 90. Communications between the
data and servo heads 52, 55 and the system controller
are made over a read/write PCC 95. To more closely
mechanically balance the head positioner assembly,
drive PCC 90 and read/write PCC 95 are crossed such
30 that they bias the pivot housing 42 in opposite
difections; thereby reducing the parasitic torque on
the system. The crossed nature of the printed
circuit cables also reduces noise generated from
electrical interference between the cables.



Since the strike plate 100 is the contact surface for the magnetic |atch,
it nmust be formed of a magnetic material such as magnetic stainless steel.
A support 15 menber 105 is coupled to the front surface of coil 64 to |
forman attachnment plate for the pivot Lu;gsi ng 42. The pivot housing may be
firmy secured to the support nenber 105 via screw 107. Strike plate 100

“and support maﬁ@f Jae ry;lf%l he i s S| i tabl e
epoxy. Wen the déirsc%?in\géx?s_ér%gt [ 1!l;Jés)e,s’i ttﬁl.gs' vioﬁlrc)l:o_ert%% ilti(gggg?kgphe heggs
in a position ipriedescp \Fentew: Polehs2 nhavidngcfail 64 cfovrnpied y ”

interfere withidiedbb@t MBhi Q) spddaifcapRfit arelfeibmdd POstéi Opeiesd
assenbly must be held in place even whep the drlvg I.s .droppe struck or
ot herwi se ni sthdPES. sPd‘ﬁt‘Efla qdne°“%€1dtgﬁsitﬁ%n§?‘ abottem, 3 t Rs the

head'sél 5;jn_ pl acthevhedilt B¢ @ndy aves sHed'hnﬁsusag Lo v{ Ccdaﬁl o7 7Qto! S |
moverents. of %%eoe‘?%eé%fﬁéﬂ DEERHRR LETE Ve sne, ettt Bord vifbEh,Cner
stop 81 is podihe wrrnif setibykumper | &tops a8@. 10Thecoutengpoles it, the
heads wi Il be Jfgq%@ﬁ%eﬁ. EEEsERIOE] §n MOt Or -assenbly 30 spaced apart

fromthe 35 spacers ai are journal ed about the spindle not or
-8- assenbly. The second bunper stop 82 is positioned such that the heads

m}l ! bte Qlﬁt Si ;xet aézi-she_ PUAHEOEHO ?éég.f Wg?t% ge&%ﬁeaa% tgafﬂat&_ Qi&é:&ftZO
to Fi dfe 6, Iider 8t op e | REFuREs RAAHSL Fo0e o8 RRIFASK RRERRRS 11 ame
86 .that is sedorel pothst magnetdct hkateht €70 pe@rd 6 bumper betpes pad.i s -
formed from asriei,‘séé G JEHkd aﬂulaﬁyg " GF is the contact surface for U
the magnetic latch, it must be formed of a magnetic |
material s'i.:ch as magnetic stainless steel. A support
15 member 105 is coupled to the front surface of coil 64
to form an attachment plate for the pivot housing 42.
The pivot | housing may be firmly secured to the
support member 105 via screw 107. Strike plate 100
and support member 105 may be bonded to the coil
20  using a suitable epoxy.

When the disc drive is not in use, it is important to '
park the heads in a position where they will not °
either mechanically or electrically interfere with.
the information storage media. The head positioner
25 assémbly must be held in place even when the drive is
dropped, struck or otherwise mishandled. To hold the
head positioner assembly (and thus the heads) in
place while the drive is not in use, a magnetic latch
70 is provided in one of the bumper stops 81 that
30 limits the rotational movements of the head positioner
assembly. Specifically, the inner bumper stop 81 is
‘positioned such that when strike plate 100 rests
against it, the heads will be located adjacent the
spindle motor assembly 30 spaced' apart from the
35 spacers 23 that are journaled about the spindle motor



rhbber and is press fit into a recess 87 within the 10 frame 86. The
| eadi ng edge of the.bunper pad 84 forns its contact surface 85. Referring
next to Figures 4 and 5, the enbodi nent efg-t he magnetic | atch chosen for

the purpose of illustration will be described. The magnetic latch 15

SQ i ncl gdeg uppassambllyomer’rlmgrﬂqu)obampét Stbp/ 282 especstdsie:lipndmt are
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prevent the mag?,qtatgr qf@ob@e@i:smabalﬂxs%tlﬂuh? @3, It should be
appreci ated that the poles are independently sli dabl e so that they can

readily engage strike plate 100 without any air gaps when the strike plate
is in costact WreFelrtdndd next ﬁagaetmeel &, ClouifperT et bpinper includes i s

virtually identical to bu S §%Ge t. fhat t mnthln
bunper st op 81h PET, egi‘gp% %ﬁgpgﬁﬁ ‘l’ﬁg: & g?’g%mﬁ%%o gt Sced
within the recese@@'elrlly Hagtengh dB8t1RE cenifgﬂpbllehﬁﬂ.fhﬁ'hcxtb@mce
portions of poI d71 %nd %@mg&t ef%npe)éongeggglgggt ter{d fCesdn Ofagunper

pad 88. The p as we are oosely placed
within the receml\mﬁ‘?ﬁth% prees Fditt jigte ﬁ ecest £3| ¥ithdnnFh& r anged

to l'imgethe fr%medlééancerﬁéelmld%gcaéa@él ¢F renet bunper t padbgwper
stop to prevent .the mggnetic latch fromslipping out of the unper stop

Since the pol £8Tmg #t5,5onE G SUEEACE 80ner, they may slide

i ndependently 5 relative to the bunper st op. It will be appreciated
tha\/the voi ce %%Eergq%%rné;t to Figures 4 and 5, the embodiment of
the magnetic 1latch. chosen for the purpose of
illustration will be described. The magnetic latch
15 70 includes upper and lower magnetic poles 71 and 72
respectively that are disposed about magnet 74.
Poles 71 and 72 are substantially "L" shaped, having
an extended portion 76 and a catch portion 77. The
magnet 74 is rectangular. The poles extend slightly
20 beyond the magnet 74 to prevent the magnet from being
" hit by strike plate 100. It should be appreciated
that the poles are independently slidable so that
they can readily engage strike plate 100 without any 
air gaps when_the'strike'plate is in contact with the
25 magnetic latch 70. |

The bumper stop 81 is virtually identical to bumper
stop 82 except that the bumper pad 88 within bumper
stop 81 has a recess 89 therein. The magnetic latch
70 is placed within the recess 89 in bumper pad 88
30 such that the extended portions of poies 71 and 72
extend beyond the contact surface 85 of bumper pad
8s8. The poles 71, 72, as well as the magnet 74 are
loosely placed within the recess 89 with the catch
portions 77 of the pole's being arranged to limit the



must be desi gned to generate sufficient torque to pull the strike plate 100 ¢

away fromthe magnetic latch 70. The nmagnet chosen as oagnet 74,
in 10 conjunction with poles 71 and 72 has a magnetic field with a .
very flat profile. This' is desirable-@o nininize the effect that the '

| atch has on the head positioner assenbly when the heads are positioned
over the dadistanse khe) pales cah slisle irelativeotolThe bumper age

discs. By wa S a g er]gg‘ta;nf [y tic w
| atch is one %ﬁ%\%h?c@‘%??g%cﬂh& Phe\?\ngea'sbt gre%Tch s%ocisﬁj se sust ai ned

di agonal Iy acPdss tH¥¢e mP@r | FERer at | FENG&e %d Ftﬁkﬁﬁl AR Reenbly

will rest 20 connddtea um'tlmymafayt hedide dinddpéndérwtlyn use
wher ei g magnet ﬁ- lLat ch 705&’“% hoI t he pivot housing in place. When a
commang is re&8HP&dVE TS %d access the disc, the voice coil
motor is activated to pull the strike plate away 25 fromthe magneti c

| at ch and poskii 0 t t e u ctions
have been exeg&t e(r}&ﬁ ﬁ%a%pfom ?%%e?gatsgﬁ vt ith; ﬁ'ﬁngﬁgﬁe&t e hone
position and mustdrbee deﬁlanﬁﬁaeﬂo Tenerate | b@@ﬂimiﬁnmgtgmuet ke has

several advanp,39 tne té\@b?ﬁce Pia®y | hgo! taﬂﬂv OWom'CtReV Hadhueidg to be
symetrical |y  bal anced. evenl y bal anced head 03| t | oner Of)‘?senbl y is

very i nportantlaFG hi aﬁ'spee&"’(ﬁ s&agnet 1(5’h°ﬁ°["ho@(ﬁ1 ment of
the ppesent i evnyunetibns wietn pdﬂ:usr iTNeGAnE 2 has ta am;ﬂstim fielpd st ood
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Particularly, minimize the effect that the latch has on the head
positioner assembly when the heads are p051t1oned
over the data recording area of the lnformatzon

15 storage discs. By way of example, a suitable design

strength for the megnetic 1'atch_ is one in which the
‘latch will withstand a 70 g shock pulse sustained
diagonally across the drive.

In operation, the head positionet assembly will rest
20 in a "home" position when the disc drive is not in
use wherein magnetic latch 70 firmly holds the pivot
housing in place. ' When a command is reéeived to
start the drive and access the disc, the voice coil
motor is activated to pull the strike plate away o’
25 from the magnetic latch and position the heads as
directed. After the requested functions have been
executed, the head pesitioner assembly is returned to
the home position and the drive 'is stopped.

The described latching structure has several advan-

30 ° tages. Primarily it allows the pivot housing to be
- symmetrically balanced. An evenly balanced head
positioner assembly is very important to high speed
discs



it shoul d be appreciated that the act ual’ configuration of the various disc
dri vé :conponents may be widely varied. =10Fhe construction of the magnetic
"liatch as well as its integration into the 10 bunper stop may be widely

varied as wel | .Al¥heugtor onlye pneserambedipesd arif enbbei nnesent to be
considered as iihvehtfohVhatdpeeh 'sddriBedd Chededn, heit N\eHE¥UY ba not to
be ILmted to the detailsg given herein, but,maﬁge nodi fied wifhin the
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the di sc housi nit t showddet ikel aagprecintied: Lhatpertlse opaictandly
nounted to the Housi f | §d t 1 PQSiitigon y's .
novenent in one%?ieg‘?f%ﬁiog gfri géplk’gtg:éto?gr ?‘?ggcb;ﬁﬂygohgglﬁ%%gg?lkoner
assembly that imayorbed widelymdrried mt offhe : congtryction of thegnetic

means support edpidnéffc PUERSh SdHPwbdl INLESCAhtegeREIBNUREE Ehei ke
plate to | atch the head 805| tioner a serrbI#fgﬁl nst "t bu gg when
0

er st
the dri}® is ndPURREESBLOR MY RgEidely sy cPABdveYta s ﬂﬁﬁ?@
el ement that isthkei dpbésesvupérampbes hcalsdnpembosdipentsi navee tbatbéhe
magneti c neans f}] ages ¢ j I ) I God at for a
di sc drive sy'stéeéﬁgg‘j'sxesggvggg i&%@}&rﬂ#}g%%&érn§§sé y .-otlif‘foéo'si gﬁgni ng a
the invention is not to be limited to the details

; given herein, but may be modified within the s'cope'
~ 15 of the appended claims.



plurality of transducer heads relative to a recording nedia | ocated within
a disc housing, the magnetic latch including: a bunper stop for. limting
the head 30 positioner assenbly's novenent in one direction, the bunper
stop having a recess therein; a strike platg carrled by the head posi ti oner
assenbly that is formed of a nagnetic materi a magneti c
nmeans supported in the bunper stop for nagnetlcally engagi ng the strike
plate to | atche g§l2 - the head positioner assenbly against the bunper .
stop when the drive is not in use; and a bunper means di sposed within sahﬁ
recess, including a bunper pad fornmed of a resilient material 5 and carries
sai d magnetic neans to tushhomaghetiicpaatchf folre as@iises ditiates syatien t

k d | i dabl e
ol emont that Doy ca RS pBR4E i FRAACHeEeRERN® £l Y M hiNE B ¢ har
the magnet®c dehngalitn19fehyage§u§erdhsadskceﬁa&ﬁye %0 A megpuoxding atch as
claimed in O ahéafa méaeéa 1enghi daahscehsmahgexbc?ﬁ hea@st the 15

nmagnetic neans_in the striKe ate to ensure that
The oty ke pl RLPHbLONAE, BRFERPAY hRYAG: PEVABLRS VAN, REsPRFtoRa Eeparh of
travel . 4. A diiscdnowsingstthecmagneticglatéh including:a ”Bgnetlcnbl f
transducer head; a magngt o] g pQs r asse y for
positioning the transdd%e#ﬁﬁégg %gkgthgg#gyt 8n§§g8r &hﬁbg
. 10 for limiting the head p051tloner assembly's movement _
in one :irection; '
a strike plate carried by the head
positioner assembly that is formed of a magnetic
material; and

9

15 magnetic means supported in the bumper stop
for magnetically engaging the strike plate to latch
the head positioner assembly against the bumper stop
when the drive is not in use; ' ,

said magnetic means 1nc1uding a slidable

20 element that is slidably coupled to the bumper stop
to insure that the magnetic means firmly engages the
strike plate.

2. A magnetic latch for a disc drive system
25 having a head pos1t10ner assembly for positioning a ' ;’
plurality of transducer heads relative to a recording
media located w1th1n a dlsc housing, the magnetic
latch including:

a bumper stop for limiting the head

30 positioner assembly’s movement in one direction, the
bumper stop having a recess therein;

a strike plate carried by the head
positioner assembly that is formed'pf a magretic
material;

35 ' magnetic means supported in the bumper stop
for'magnetically engaging the strike plate to latch

M) O Y



t he head positioner assenbly including a 25 pivot nmechanism a. pivot
housi ng that carries said transducer head, said pivot housing being

j our nal ed about the pivot nmechanism and a voice coil notor for rotating
sai d pivot housing about said pivot nechanism,_the voice coil nmotor having
a centre pole, 30 a coil journaled about thé& eniTe pole in a spaced apart
relation and a pair of.outer poles disposed on opposite sides of said coil;

3 burber Stop Oknbl el Sad1e {3630, RENehnA0°hoATIRED bie® MR Ried 0"

direction, the 3 sto aving a re erein ate
formed of a magn¥hea the.d;gve #ﬁt@ﬂﬁaﬂn yéﬁd and ke plate belng carried by

engaging the strike ohate st Tper, eslts HigpRaedl MAthin SR1N recdss) ‘st the
buapor ot op 5 whdHCANEL0S: G0 tUBERS: DAG dOERelnaT, ) FRRd LB BAtEE e

within said Geceand rartdesysaidumagnetid hearsdtof cashdion umu:imphetla

and carrying salgfngggeg%%i¥%agaaggrw@gﬁhlQngggikgg ggg ées% #ggnstrlke

pl ate when it strikes sai I'c freans,; ~said
including a slidmeRasgl enent that is slidably coupled to said bunper stop

to insure that the magnet sE&a”itaf;hé@ﬂ& ﬁBﬂﬁQeinééhéxﬁbr hkﬁlﬁ.hﬁb‘ie 15 5. A
disc drive as clained in ngé he slid |.enent extends past
r

t he magnetic neaﬁ&ePEthghBG s&ﬂeﬁbggw&PHpgﬁé §PrFRédpPHPP°Fos§H§Ure'
that the stloke pbatinsdees that khe magnetic means firmly engages said

strike plate.
o |
3. A magnetic latch as claimed in Claim 2,
wherein the slidable element extends past the
15 magnetic means in the bumper stop toward the strike
plate to ensure that the strike plate does not hit
the magnetic means at the end of its path of travel.

_ 4. A disc drive system comprising:
20 a magnetic transducer head;
a magnetic recording media;
a head positioner assembly for positioning
the transducer head relative to the recording media;
_ ' the head positioner assembly including a
-/ 25 pivot mechanism, a pivot housing that carries said
transducer head, said pivot housing being journaled
‘about the pivot mechanism, and a voice coil motor for
rotating said pivot housing about said pivot
mechanism, the voice coil motor having a centre pole,
30 a coil journaled about the centre pole in a spaced
apart relation and a pair of outer poles disposed on
opposite sides of said coil;
a bumper stop for llmlting the head
positioner assembly’s movement in one direction, the
35 burper stop having a recess therein;_
a strike plate formed of a magnetic
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20 the magentic neans at the end of i'ts path of travel. 6. A disc drive
as clainmed in daim4 or daimb5 wherein said bunper stop is.supported
outside a region defined by said pair of outer poles where 25 sai d  coi

is noving, said strike plate being nounted ¢4 said coil outside the region
~defined by said coil so that the bunper stop is defined directly behind the
voi ce coil nmotor. 30 7. Adisc drive as clainmed in Caim4 or .

c a} m 5 Vmer_eiljhﬁéﬂ'ihﬂﬁ%@iﬁdcsﬂf?ﬂéhbﬁftﬂ_mh ; t'ﬁSrEiehdbwi {ehgac&ﬂ\;,«m fl a&g
profile to mnimze the effect o { t ead._posi tioner en the
heads are positioned od%ﬁg??ﬁfgtﬂﬁéﬁé ﬁ$§§?9§gb%.g%?ngﬁﬂﬁ?chkaPch for a

di sc drive sysimmmagnetiiicallyvengagingatheostrikaecplatectbl Jatoh : '
positioning at é{gﬁgﬁ e | t [ di a

| ocat ed mﬁthi#ﬂg§2§%¥?n§3%§ng t géiga %%s+€%%%§$ ggge%ﬁﬁeégeggagﬁnvable
by a rotarfy vithen £heidriye ots % iRspEei a®dthe di sc housing, the
magnetic |atch includi ng:panperniéans ORispeséd ywitnihesdale +aeelgusi ng for
limting the he%gpﬁgéitioggr assenbly.s nqiengnt in ggg d'reCLion' 10

a strike platée® %13 LHRRTE (P nEEPFAI O ArEePLiieBt MRTAELAL
posi ti oner assamblgarmnihgresmid i nagmetibc coeans t £or t cushiohiingethet op f or
magnetically I%B%% h St Lyl I chyt 1t i oner
assenbly agai ﬁ's tgq?)fu%eér %%%%‘%fi-&v%%ﬁ%e%rﬁfﬁggn%?ﬂin use; said
magnet i ¢ YeanPagnetis MLANK] i dabl e el enent that is slidably coupled to

sai d bunper stop said magnetic means including a slidable

element that is slidably coupled to said bumper stop _
to insure that the magnet means firmly engages said o/
strike plate.

15 : : _ .

5. A disc drive as claimed in Claim 4

wherein the slidable element extends past the
magnetic means in the bumper stop toward the strike
plate to ensure that the strike plate does not hit

20 the magentic means at the end of_its path of travel.

6. A disc drive as claimed in Claim 4 or
Claim 5 wherein said bumper stop is suppérted outside
- a region defined by said pair'of_outér poles where
25 said coil is moving, said strike élate being mounted ‘;)
on said coil outside the region defined by said coil
so that the bumper stop is defined directly behind
the voice coil motor. |

30 7. A disc drive as claimed in Claim 4 or
Claim 5 wherein said magnetic means has a magnetic
field with a very flat profile to minimize the effect
of the latch on the head positioner when the heads
are positioned over the storage disc.

35 |

' 8. A magnetic latch for a disc d:ive'system

O



to insure that the magnetic neans firmy engages. said strike:plate. 20 9.
A magnetic |at.ch as-recited in Claim8 wherein said strike plate is an

el engat ed -nenber. 10. A magnetic latch as recited in daim8 25 or Claim
9 further conprising a bunper pad formed froma resilient material which
prevents the strike plate fromhitting the -rm:ghe-tic means. 11. A magnetic

| atch~as clainmed in any one 30 of Clains 8, or 10 wherein the sl i dabl e

el en¥rt extends past the nagnetic neans in the bur?mt stop toward the
strike plate tohawing athead eosttionen| aasenily pesitipningmatic

”Eagls at tlge enti st téond atFardaidey %ea&@‘éﬁati‘\rmeﬁt i edd¥dihgs cl ai med
in Claim erein sai por si de a region
defined by sm(jﬂﬁﬂ#g$}°?ﬂﬁ Iinb ?éhﬁ?é) said strike
pl ate being rmurpmmm chxhbnutbzei:hag tﬁwam@amyobafrdm;bwaﬁd coil,
so 5 that Y. ce coi

ot or . s@&ayﬁ/%ééfgm al mec#ﬁLe"'ﬂ:’a;*%/J (;eérﬁa4 oqf% al ns jﬁfh‘? éligé\/\herel n
sai d nagnet|0|nnaqn adlateh ingindingfield with a very flat profile to

mnimze the effect of ”@ﬁtﬁiﬁé\: %dﬁ‘efi%i %ﬂﬂﬁ&frtd‘m{btﬁ’tﬂﬁﬁ?gis are
positi oned over the stor aﬁgdl SC. netlc | atch for di sc system 15

having a head pdQ% ibik e?ﬂﬁx"‘?%lﬂﬂﬁ open, 1 afSERRI NS d!ﬂ‘fem r for
positi oning at landnenditectishicer head relative to a recording nedia

I ocat ed 10 a strike plate formed of a magnetic material
_ connected to the head positioner assembly; and
Y ' magnetic means connected to the bumper stop
for magnetically engaging the strike plate to latch
the head positioner assembly against the bumper stop
15 when the drive is not in use,
said magnetic means including a slidable
element that is slidably coupled to said bumper stop
to insure that the magnetic means firmly engages said
 strike plate. |
20 | | |
9. A magnetic latch as recited in Clainm 8
wherein said strike plate is an elongated member.

10. A magnetic latch as recited in Claim 8
25 or c1aim 9 further comprising a bumper pad formed
from a resilient material which prevents the strike
plate from hitting the magnetic means.

11. A magnetic latch as claimed in any one
30 of Claims 8, 9 or 10 wherein the slidable element
extends past the magnetic_means in the bumper stop
‘toward the strike plate to ensure that the strike
plate does not hit the magnetic means at the end of
its path of travel. '
35 | |
12. A magnetic latch as claimed in Claim 11

/
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within a disc housing, the head positioner assenbly being novable with
respect to the disc housing, the 20 magnetic latch conprising: a strike
plate forned of a magnetic material incorporated into the head p05|t|oner
assenbly; and engagenent neans for engagi Dgighe strike plate when the drive
1s not in use; 25 . sai d engagenent neans conprising a bunper stop
connected to the housing for limting the head positioner assenbly's

novement in O%é'téfﬁtéﬁa Buﬂpaﬁeétspmanﬁuﬁpaﬂe&aedutslaaeaburmer Stopw

whi ch magnetically en t he head

posi ti oner §@ﬂ%¥ 8%? é?ﬁ% ePagFoﬁ% ﬁﬁﬁeﬁ ?Ph&ﬁb?&egﬁeﬁé that is
sl i dably couplcmih.l msandvimgpesa.tdogttbkenphatet beinghmountedt ba neans
f|rn1y engagesg [ e c a aiged in -
Claim14 wheériglli gc‘ﬁﬁe éﬁt%i%% th ﬁ{.o ?E@gﬁ&& b# %ﬁgdnéoglélt'l means in
t he bunper5 st dghabvkhel lpmpe::rﬁ@pp;at @efsneﬂsdieecﬁér Eﬁdagﬁntk&lpl ate
does not hit t{heisRdesil omeEsps at the end of its path of travel. 5 16. A
magnetic latch as recited in Caim14 or 15 wherein said engagenent neans

further conprises a bunper pad forned of a resilient material and carrying
sai d magnetic neans fori3ushAodisg dhivélas claimédoint anysbnekefpl ate mhen

[ Strikes theipanety celepandlasd ShE8 HiiNgrRUhEUREONRI I N0 2

magnetic tran uppor novenent over the
di sc; 10 magnetic field with a very flat profile to minimize

the effect of the latch on the head positioner when
the heads are p051tloned over.the storage disc.

14. A magnetic latch for a disc system
15 having a head positioner assémbly including a rotary
'~ voice coil motor for positioning at least one
transducer head relative to a recording media located
within a disc housing, the head positioner assembly
being movable with respect to the disc housing, the
20 magnetic latch comprising: |
a strike plate formed of a magnetic material
incorporated into the head positioner assembly; and
engagement means for engaging the strike
plate when the drive is not in use;.

25 said engagement means comprising a bumper _\')

stop connected to the housing for lim;ting the head
positioner assembly’s movement in one direction;
| a magnetic means connected to the bumper
stop which magnetically engages the strike bumper to
30 latch the head positioner assembly against the bumper
stop; and _ .
~ a slidable element that is slidably coupled
to said bumper stop to insure that the magnetic means
firmly engages said strike plate.
- 35 | |
15. A magnetic latch as claimed in Claim 14

* c L M s *
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a magnetic recording media; a head positioner assenbly for positioning the
transducer head-'rel-ative to the recording nedia, including,a rotary voice
¢oil notor for noving said 20 arm about a pivot; bunper stop neans for
limting the head positioner assenbly's nnueggnL in one direction; a strike
plate forned of a magnetic material connected to the head positioner
assenbly supported 25 at said notor region of said arnm and wherein the

bunpes st op neaﬁﬁeié&thheCQlﬂahbié aaaﬂahtCeﬁeaaasfgas&aenetIcalIy
engagi ng the strik

g ate go E a 8 S|t%oner agﬁ %¥ % ai nst the
bunper stop wheft® Fﬂ? d4Fi Peaps 36 RoPYPR ﬁs gvAEGnERe: Skt
i ncludi ng a sligpibte tbeeasurEhahatsthblsabﬁkecp&pteddbessnbﬂ hdgper stop

Teans Lo i nsur eehlahabhgeYROBRRRG HEARAC! khH' %r°RUBIBALATLE BLhLES Pl ate.

35 18. A disc drlve a alne ailm1 erern dable
. el enent ext@nds past the nagnetlc means in the bunper stop neans toward the

strike plate to ensure thet themaghéﬁgcphatendQQSraeitEatihhela!ﬂnihlC
nmeans at the end of ve as cl ai ned

o 1 or® 1 ronai HheRain, 1A enEHSRReAE mReRk LurkhEE, FOPDEIESPor o
of a resilient anbamper pad fermgdngfsai dedfliengnmaterimanan8or cushi oning

the impact of g sthkesRhal a8l nahhk*gsr! BasHEGRTRGCLHEAS: 20- A

disc drive as cla
10 impact of the strike plate when it strikes the

magnetic means.

\“/. 17. A disc drive system comprising:
' a magnetic transducer head supported by an
15 arm for movement over the disc;

a magnetic recording media;

a head positioner assembly for positioning
the transducer head relative to the recording media,
including a rotary voice coil motor for moving said

20 arm about a pivot;
' bumper stop means for limiting the head
positioner assembly’s movement in one direction;

a strike plate formed of a magnetic material
connected to the head positioner assembly supported |

K\~j _25 at said motor region of said arm; and -

wherein the bumper stop means further
comprises magnetic means for magnetically engaging
the strike plate to latch the head positioner
assembly against the bumper stop when the drive is

30 not in use; |
said magnetic means including a slidable
~ element that is slidably coupled to said bumper stop
means to insure that the magnetic means firmly
engages said strike plate.
35 | |
18. A disc drive as claimed in Claim 16
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wherei n said bunper stop nmeans i s supported outside a 15
by said pair of outer poles where said coil is noving, ,sai.d strike plate

. region defined

bei ng mounted on said coil outside the region defined by said coil so.that

the bunper stop neans is defined directly adjfpcent the voice coil
21. A disc drive as claimed in Claim20 wherein said nagnetic neans has a

nDtor

20

magnetic field with a very flat profile to mnimze the effect of the Iatch

on the head pOSﬁHdr@i@f aﬂ&%ﬁﬂa&ﬁw@a&&énmtpﬁedtmer the stora

ﬂ!aeqtq'q | at ch su%%%\ﬁﬂas q__erel nbe{lé bed W th
t

di s

C.

22. A m

reference to a

- r———— e,

10

15

strlke_plate to ensure that the strike plate does not
hit the magnetic means at the end of its path of

“travel.

19. A disc drive as claimed in Claim 17 or
18 wherein the bumper stop means‘includes a bumper
pad formed of a resilient material and carrying said
magnetic means for cushioning the impact of the
strike plate when it strikes the magnetic means.

20. A disc drive as claimed in Claim 19
wherein said bumper stop means is supported outside a
region defined by said pair of outer poles where said
coil is moving, said strike plate being mounted on

‘said coil outside the region defined by said coil so

25

30

35

that the bumper stop means is definéd directly
adjacent the voice coil motor.

21. A disc drive as claimed in Claim 20

wherein said magnetic means has a magnetic field with .

a very flat profile to minimize the effect of the
latch on the head positioner when the heads are
positioned over the storage disc.

22. A magnetlc latch substantlally as
herexnbefore described with reference to and
illustrated in the drawings. .-
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