222 1 786 HEAD ARM FLEXURE FOR DI SC DRI VES The present invention rel ates.
generally to an inproved head armfl exure foor disc drives. Mirre
particul arlly, the present invention relates to a flexure structure having
i npr §ved stiffness 5 characteristics. Conventional Wnchester type
disc drives include a plurality of verticall yzﬁgn‘e? go;ati ng i nformation
storage discs, each of which has at |east one : $oci at ed nmegnet c
head that is adapted to transfer information between the disc and .an

external conputer system Each head is carried by an el ongated fl exure arﬁ;"

The flexure arnms are vertically aligned and are each attached to a common
15 head positioner assenbly. The head positioner assenbly is adapted
to nove the heads back and forth in unison across the face of the
vertically aligned discs. The head positioner assenbly may be either
rotationally nounted,. or may take the formof a 20 . carriage that is
free to nove back and forth along a single axis. In either case, the head
positioner -- assenbly is adapted to precisely position the heads-relative
to the magnetic discs. -2- Si.nce the nmagnetic heads and flexure arns, as
well as the informati on storage discs are vertically aligned, the positions
of the heads relative to their associated infornmation storage discs may be
regul ated 5 by accurately tracking the position of a single one of the

heads. The tracking head HEADeARMAFLEXURFe ORI DISCADRIVES er vo head and its

associ at ed

The present invention relates generally to an
improved_head arm flexure for disc drives. More
particularly, the present invention relates to a
flexure structure having improved stiffness

5 characteristics.

cOnvehtional Winchester type disc drives include a
plurality of vertically aligned rotating information
storage discs, each of which has at least one
i0 associated magnetic head that is adapted to transfer
information between the disc and an external
computer system. Each head is cérried by an
elongated flexure arm. The flexure arms are
vertically aligned and are each attached to a common
15 head positioner assembly. The head positioner
assembly is adapted to move the heads back and forth
" in unison across the face of the vertically aligned
discs. The head positioner assembly may be either.
rotationally mounted, or may take the form of a
20 carriage that is free to move back and forth along a
single axis. In either case, the head positioner
- assembly is adapted to precisely position the heads
relative to the magnetic discs.
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flexure armis known as the servo flexure. A disc controller is used to.
accurately position the heads 10 using information that the servo head
read$ fromits adj acent magnetic disc. It will be appreciated that one of
the inportant characteristics of a disc-drive is the average speed at which
it can acgcess*information on the discs. -3kerefore, the controller 15

ﬂ;at drives the head positioner assenbly must have a rapid response. This

i s aceenpl i shesihgeuthéi magpetéedhealiscantir lleikure armsseasowedddad th a

relatively |ar sFT! . WSC ' ' [ rpacat.e, . n tionally nounted
20 head ﬁ%@?t?%ggfkggggﬁbf?ég¥8§héggégdgggngg%?égﬁﬁg&grns undergo -
rapi d angul ar atighedatthe pRsigiensceft tbe headseyedptdvieadio Aheiforth

across the di sgSso&paveat iARBEmALESHT 8Echaye atxesahmad debdek®1ated Of
whi ch Hg t hat the are-ﬁegat vel¥,flebeIe 25 . laterally and.
torsiormlly.  R¥eRCEREARELY thF'FBﬁeF?ﬁsB@ﬁﬁF}°Ps°ﬁo?e& Q&eckly, the
resonant frequefictike héadbe fTheuteackingfhegdelisl generalllyt ed causing the
heads to osci l ngd_f h h, rego t.oscillati. limt the
speed at mhicﬁééﬁﬁipgakfﬁf%?ng%%oﬁeggﬁ Bsgaegﬁae§§% ?Fﬁ%@*@%%QConputer must
wai t until theflexure ;armnisakeownnpedthef sexveoeddenyrenf oAmdiisen from or
Wi ting infor @i PiéP § euseﬂ"EB-acgﬁféEeiﬁSBB@@E?o r%ﬁbeﬂ‘éggrse :
particularly troubl esome when they occur I n the servo flexure 35 si nce
the fddiback c¥wing|informatiengthatcthengepyei head sradfe fhemd 186si ti oner
assenbly will &PjacenS-migRetiedatséeh i pEOwiEtt benhppratiiateds thatt he
' p0§| tion of théaner.]ec:‘;i _Stl?gdiﬁggétg\faycﬂg:ngc grggggcgrogngeaisc drive
et is the avérage speed at which it can access
information on the discs. Therefore, the controller
15 that drives the head positioner assembly must have a
rapid response. This is accomplished by utilizing
feedback control from the servo head with a

relatively large gain.

In disc drives that incorporate rotationally mounted
20 head positioner assemblies, the heads and flexure
' arms undergo rapid aﬁgular acceleration and
deceleratioh as 'they move back and forth across the
discs. Conventional flexures have several drawbacks,
one of which is that they are relatively.flexible
25 laterally and torsionally. When the head positioner
assembly is moved very quickly, thé resonant '
frequencies of the flexures are frequently stimulated
cauSing the heads to3oscillate back and forth. Such
resonant oscillations limit the speed at which
30 information can be retrieved since the computer must
wait until the oscillations are damped before reading
information from or wrifing information onto the —
disc. . These resonance problems are patticularly
_ troublesome when they occur in the servo flexure
35 since the feedback controller that regulates the
position of the head positioner assembly will be



conpensate for the actual head position. -Therefore,_the resopance probl ens
tend to reduce the 5 ef fectiveness of a tight controller and sl ow down
the overall disc access speed. -Accordingly, it is an object of the present
"invention to provide a stiffer flexure constTuction 10  that‘reduces or
mnimses flexure resonance problems in nodern disc drive assenblies. The

E

I nvention pr %§§ﬁ1q51 JEB%TEhfb£E?€ gﬁ % ? 'EH 8@&@&8 IocaLed._

within a hou POST |on|ng nagnet | Pansd ers Felatiwesit
a recording n’@d‘t@m \hetaﬂm aned: thusivigll \kend %Pf@éﬁnr@rf@ndearryl ng the™

transducer, Hagmpdnstie ot ivhe Eadﬁuamrweaarﬁwﬁ@ioﬁesOfﬁai-eéafauency of
above 2.8 kkz and a primary- | ateral resonant requencz above .20 5.0
for

kHz. FurtherﬁBFeQHﬁQQQWSGMR¥QQ§ﬁﬂ§t?%ﬂﬂeﬁ?yrgﬁﬁ?%bF carrying servo

heads. Bhus elfifectivenessTf iana iyt m&mhpbflflﬁmmcemedowﬁl tlge head

- portion for 25 rr t he servo head, the head portion including -
stiffener MAﬁa?réﬁij%é lﬂaﬁﬁfﬁﬁNﬁR(J§EOlnlng t he base and head portions.

I'n a specific enbodi ment of ‘the invention the 30 disc drive may include

an information st &c%eﬂn'a:lﬁnq_@g%d &P%ﬁjéﬁtr@f naaglsg{.géeﬁey tioning the

transducer head relative to”the 1nfornmation Storage d e head
posi tioni ng APYENEien temprovide 2 ShifLem ELrpIe (FOREFruetiaBl y that is

_rﬁt at abhmdcoeahctdrre@dda% %t'i-t mlhbﬁu&ts& ﬂezfﬁiﬁl(ﬁéﬁfhéﬁ@%hpﬁoblégs fc?rrl es
the trans ucer ! a chnen ne or COUp |ng e - 3a exure
to the head, FP%&F E&ﬁ?lﬁ% tﬂﬁ??ﬁHEAE -

The 1nventlon prov1des a dlsc drlve hav1ng a head L,

p051tlon1ng apparatus located within. a housing for

15 p051tlon1ng magnetlc head transducers relatlve to a
recordlng medlum within the hous1ng, where a flexure
for carrylng the transducer, the flexure having a
primary tor51onal resonant frequency of.above 2. 8‘kHZ
-and a primary_lateral resonant frequency of above

20 5.0 kHz.

Furthermore the flexure 1s partlcularly suitable
for carrylng servo heads. Thus the flexure may
1nclude a base portlon coupled to the head portion for

25 carrylng the servo head, the head portlon including : -
stiffener wings, and a curved portlon jolnlng the base - o/

and head portlons.

~ In a specific embodiment'of the invention the
30 disc drive may include an information storage disc and
head.positioning means for positioning the transducer
head'relative'to the information storage disc, the
head positioniné apparatus comprising a rotary head
positioner assembly that is rotatably coupled to the
35 hou51ng, an elongated flexure that carrles the
_transducer head and attachment means for coupling the



corrprl sing: a base portion. ‘coupl ed to sai d attachrrent means; a head portion
for .carrying’sai d transducer head, said head portion, |nclud|ng stiffener

W ngs 5 extending substantially .t he entire | ength of the head portion; a
curved portion joining said base and head $p®4t+ons such that said base-
portion and said head portion do not lie i'n the sane plane; a back plate
coupled to the base portion of the flexure for 10  stiffening the flexure; . .
Wher ei Resai d bfdepure iton thd diehd qios Habonemcassenblys the flexurd ength

of the flexur ef'ﬁﬁ% a_x_ljg\é).acé( gg@é E‘gcﬁ:“ﬁf&gsc&ﬁ?fé@%baé&!dt g@tﬁ%@ﬁg engt h

of the base po referred enbodl ment plate
is welded to tmMeansse apd}ee%rm#tls% #%mqunmieetaaas@nsﬁm

sti fL nless got Feadl) %ralld hehd B&t £ o1 LE:&Sl&ilﬁ?es@:llﬁﬁéﬁérl WA L-I on thgtd
are ell ev 0 ove are se arftil C arl LN e enae o
are believed o e mavel are Scl Jaly) S el iy CHLant iy ok sh BaBBe ooas
t her eof , rray. b et Hiennde ratmas tportaifcm eju:m:tmgtmmobasm apddhead ption
taken in conj “ p%&’t%n‘@ glxéﬂ‘ecr?a&?oég?&‘#& ‘Bé?i[“fhﬂ?ﬁ d0aV0L gl RELFURE 1 is a

di agrammatic t Vi eW .0 disc drive i ncorporates the pr esent
i nvention w t hpordigiheo nwdi e dmpthe sangprlanes 3 baakrpdatei ¢ side

view of the di gpuiied t'aMe iKhdd P ilon of the flexure for
10 stiffening the flexure; wherein said base portion_'
extends at least one third of the en‘l_:ire length of the
flexure and said back piate extends substantially the
et entire length of the base portion.

15 In the preferred einbodiment, the back plate is
welded to the base portion of the flexure to provide
additional stiffness.
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FlI GURE 3 is a dlagrannatlc S|de view of a head p05| 15 .tioner L
~assenbly incorporating the servo flexure of the present invention® FlGURE 4
'is a top view of a servo flexure constructed in accordance with the present-
invention; and FIGURE 5 is a side view of the servo flexure sShowr in 20
Figure 4. Referring first to Figures y.& 2, a rotary disc drive syst§n1'
suitable for incorporating the teaching of. the present invention is shgﬂm

i n diagranmati-c .25 form A plurality of magnetic information stoLage
discs 20 are Journaled about a spindle notor assenbly 30 within a hou3|ng 5
havi ng upper and | ower casing nenbers 7 & 9 respectively. Each nagnetic
di sc 20 -5- has a nultlpI|C|ty of concentric circular information

st orage tra&ha Eggghﬁggr Ethbn QEEQEEQQPvé§Q¥EHj %Aéger ‘assenbly 40 is

rotatably nbunté er —and “T ower "casi.ngs in one corner of
the 5 kel iengdsto hnennvsa p@fg siedn Gorkds avittihy pArticulasity plurality

of head armypl exd’ appafaklAt18IHE.CAML AnRARAIG, e tfed dhiEFadI N

i nf or mati on WW|t|ng&|n ornmati on onto the . ma etlc di scs 20. The

headbposi ¢ | SHERREES BHBEF a0 Lnil BUAREAGSS, thaRP Ly A Best B8 uni ch
“carries a sanuorbeoddSByf reference! ﬂoytwlfblamwigag r&esmgm&im heads 52

cach at tachEARER Lo ﬁ@éhﬁﬂsﬁﬁr %ﬁ%ﬁ* S e ke o o ©
mounts 58. im wbieb:icoil notor 60 i s adapted to-precisely rotate’

~the head -positioner assenbly" back and ‘forth such: t-hat the nagnetlc and

servo heads nove across t he .magnetic discs. A :
FIGURE 1 is a dlagrammat1c top view of a disc drive o~

4
10 that 1ncorporates the present inverition with its A
upper casing removed. ' '

FIGURE 2 is a dlagrammatlc 51de view of the disc
drive shown in Flgure 1.

FIGURE 3 is a diagrammatic side view of a head posi-
15 tioner assembly incorporating the servo flexure of
the present invention.

FIGURE 4 is a top view of a servo flexure
constructed in accordance with the present invention; and

FIGURE 5 is a side view of the servo flexure shown in
20 Figure 4.

Referring first to Figures 1 & 2; a rotary disc
drive system suitable for incorporating the teaching
of the-présent invention is shown in diagrammatic
25 form. A pluralxty of magnetlc information storage
" discs 20 are Journaled about a splndle motor assembly
30 within a houslng_s having upper and lower casing
membérs.7 & 9 respectively. Each magnetic disc 20



nagnetlc | atch 7Q holds the head p05|t|oner assenbly in place mhen the disc-
drive is not in use. 20 F@ferrlng next to Figure 3, it will be
appanent that the servo arm54 is vertically aligned with the head arm
flexures 50.-All "of the flexures are nounted to the head positioner -
assenbly in the sane manner. Wen the heagl positioner assenbly rotates, the
45 _.vertically aligned data head and servo head arns 50,54, pass in

uni Sotwver thﬁasnaommm@uiamyam idcidentifid Eirculjrcinformgbgbhe di scs

20. Therefore, _the 03|t|o of t he hea 52 J t soci at ed
magnetic di scs® ﬁg 2‘5 &re&'eﬁ?r eéo%%?ﬁ%&’?y pr?a%%g%g t he
position of a posglteonleer assemblyedds is mtaﬁ&hemmﬂ@di)bemeeservo head

is used count &ngbpo SSES er as
t he head p03|t|onerB gse HE%E %%ﬁ%é{ acK Qﬂ%rf°ﬁ-£?{§gcﬁﬁ¥
i nf or me$i on r ehgusing 5. heag m%%%%bé%@?ﬁlﬁs a

controller (nOblﬁBaw&)cyt aff helald ¥t Mlfire s dt Wadl éaery a( -6-
heads. The contr ol rives tg; voi ce, coi l, qgto 60 mh*ch rotgtes t he

head arm posi tPBﬁBF &§s Ay 52) for; xeaddng | PR very short
di sc access tleStand uhmrwaltamom Hetre mas;néteﬁme ‘aigcs 20.raphe

response. Raphg gﬁl&&% %%#&,1&& A0 w:ﬂ% neage POS! fﬁner:

assenbly 40 ca eRg: s an e arns undergo rapid angular
-accel et@tion ahd ubéehecartu#SaQ sexvorhead f5 £on FerurRtRlY¥ss the discs.

Convent i onal fLgx4EesnRYC 1AV Hainetic neadh MDIETALAVE €8 whech |s that

they are relatYely TR ald e’ Wbl | dha J0botaBag ™ o*
N ' are each attached to the head pnsltloner assembly 40
by individual flexure mounts 58. A voice coil motor
15 60 is adapted to precisely rotate the head positioner

assembly back and forth such thert the magnetic and
servo heads move across the magmetic discs. A
mégnetic latch 70 holds the head positioner aSsémbly
in place when the disc drive is not in use. '

20 Referring next to Figure 3, it will be appareht that
the servo arm 54 is vertically aligned with the head
arm flexures 50. All of the flexures are mounted to
the head positioner assembly in the same manner.
When the head positioner assembly rotates, the '

25 vertically aligned data head and servo head arms
50,54, pass in unison over the information storage

~ tracks on their adjacent magnetic discs 20. '
The:efore,'the position of the heads 52 relative to
their associated magnetic dises 20 may be regulated

30 by accurately tracking the position of a single one
of the heads (i.e. the servo head). The servo head

e is used count the information storége tracks it -

passes over as the head positioner assembly 40

rotates back and forth. The track information read
35 by the servo head provides feedbabk to a controller

(not shown) tb facilitate precisely positioning the



~ problens in high speed disc drive systens since resonant frequencies within.*
"~ the flexures may be inadvertently excited as the heads are noved back and

15 ¢ forth between various information storage tracks. Such resonant
behavi or both bends the flexures and creates oscillation-thergin that limt
(the speed at which information can be Féfrieved since the oscillations nust

\be fully danped befor readl tion from.qr whitin
i nformat i onng'fﬁ%? ] SoRg gﬁﬁgﬁfedﬁ‘xﬁfe ayglﬁgrfm é'H*SPrt r%hbl ew
when t hey ocothiichn rom'ses vt.\hélheadeamnpestheohesdhsslem:n.r ol l er that*®
regul ates the position of the head 25 ~ positioner assenbly will be

provided with incorrect information as to the position of-the heads and
thus will tedF tis enerallydesivablastechave VREYasheatt KE&F position.

Ther ef or, th%d@é@a@ﬁ@eérﬁﬁdeﬁﬁuéﬁdﬂﬁé EbAteblteri HABeS hatle @ Ui ght
contraql ler and 30

: gé?ov r di's S d. .Conventi onal
f1 exures for§?95§2¥?ﬁ?9¥§ﬁth Bt t?ﬁgeﬁ?ggsdnggsetgﬁi ¥irst
order |ater almdamtbmgxemd(pmteiénequass;mbhgrwt eausesc the heads

hbor hood r
Preeguenm es tg'Indzﬁlge’ﬁnze % éesllrlllg?g%% %%%‘38 gﬁéuiafl-écce;%%%%{}éﬁ' such
fl exures morPﬂdﬁﬁﬁﬂﬁiﬁEﬂtiﬂnr%$ath9£l§°3¢ohﬂakc§8§ fords acxessr hi gh
speed drives teerdidss At é&@@é&&whah fﬁéﬁﬁrQQahLVeeéﬁvE%ai such

20 iR | secoMFARAts 1 (908 OF WPIRAGALRALEEY TS ERLSEIVEIT hird of .
t he head annflﬁxxb&e(kﬂtntalﬂyean@fterstonahlynchThis can cause , :
problems in- high speed disc drive systems since ' C;
resonant frequenc1es within the flexures may be
_ 1nadvertent1y exc1ted as the heads are moved back and
15 forth between various 1nformation storage tracks.
Such resonant behavior both bends the flexures and
.= creates oscillation therein that 11m1t the speed at -
' . which 1nformation can be retrieved 51nce the
oscillations must be fully damped_before reading

20 information from or writing information onto the
disc. | : |

Resonance problems are partlcularly troublesome when
they occur in the sServo flexure since the feedback
controller that regulates the posxtion of the head = = N/
25 positioner assembly w111 be’ provided with incorrect S
; information as to the’ position of the ‘heads and thus
will tend to over or under compensate for the actual
head pos;tion. Therefor, the_resonance problems_
reduce the effectiveness of a tight controller and
30 slow the overall disc access speed.
Conventional'flexnres for 3 1/2 inch Winchester type
disc drives tend to have first order lateral bending
'resonance frequency characteristic in the '
neighborhood of 2.8 kHz. Torsional first order



will tend to: exmie t he aforerrentloned resonant 10 frequenm es during
sone operatisons. .The resonant frequencies stimulated typically do not
cause probl ens for the head armflexures-,sl nce danping is rapid and they .
are fully danped béfore the disc drive.is prepared to access the nmagnetic

di scs. Howevefq gohance ffé&uéﬁeﬂéagteﬁé £8Chk! ahi ene %z@mﬁmw@bl ens
for the contro?er whi ch poSitlons Theref ore; &Ivo arm

fl exupghas bedh edilgied tAltherel ﬁBthggﬁx’PFrt;& veF &e&ﬁ?n&b
torsional or Iggereéldeiviely sktownactessedrivesesnewar high b@er_em

stinmul ated durj nov, d t h Idb
appreci ated t Hioﬁﬂfﬁ %é?ﬁ%é%?réﬁ %gﬁEQQSXBQEh Bgeg(%%g?a?gc ed di he(gar ggt |y ©
than tise head snc:hfrenmmtSﬁremnouGSy, Bﬁe‘@Er o8 exapple.2d 3

construction r fle' 50
et ki g S7E e dfhe Epshenabitsd 22“%?%1“2’%3?3*;@%%3?% >

servo arm fl extikme. Sﬁplrsaakl%%t%’g\éﬁﬂgnf-rﬁmliﬂé gntqte: P F&t and

facilitates stipgd ﬁﬁﬁ'%rﬂssﬁtﬁéﬁéshﬁeut onesgaagter of an inch)yati ons,
as descri bed be]_ow.

nbodi h
for the purpodtik "T'?’F‘gs’f'?aﬂ‘lﬁ ?stgﬁoﬁ/?"}'ﬁggpgﬁgggaeE§%3§'§%:S;r6vgr ?r?n gien
i ncl udas an elwmiésxdmnlﬂgwbhet operatlidns.t oThebxesongandl ate 114,

whi ch
116 t hf’gugh anfzg%cé?é’r?éfgst&flﬁuiﬂéga %Fc&ﬁ Uge HBENcadde Dy a rivet

exure 110 and hacki,n plate 114.
An el ectrical BMthQm%thhohhy bﬁ?@ab?@ fSPxPF&ﬁsﬁFPFPn&aﬁﬂiﬁawiiﬂ signal s
to and from t haySed VvandoeRepoaté el lyodahpedSbeforef kel laasbl(mrdwé he
clips 122. The, servo flexqée i S
W is prepared o access the magnetic discs. However,
15 such bending and oscillations do create problems .for
the controller which positions the head arms.
Therefore, a servo arm flexure has been designed that
- does not have first or second order torsional or
lateral bending resonant frequencies that will be
20 stimulated during movements of the head positioner

assembly.

It should be appreciated that the servo arm flexure
54 may be constructed differently than the head arm
flexures 50. Obviously, the servo flexure

25 . construction described can readily be used for the

el . data head flexures 50 as well. Using a common design

for the data head arm flexures 50 and the servo arm
flexure 54 is advantageous from the production
standpoint and facilitates still higher disc access

30 - speed in certain situations, as described below.

The embodiment of the improved servo flexure arm
chosen for the purpose of illustration is shown in
Figures 4 and 5. Servo arm 54 includes an elongated

flexure 110 that is welded to a backing plate 114, which -
35 is coupled to an individual flexure mount 58



designed to elinminate the first |ateral bending resonant frequencies bel ow

5.0 kHz. Elongated flexure .110 is formed froma single etched metallic part
that has a substantially rectangular 10 base portion 130 and a
- substantially trapezoidal head portion 132 as can be best seen in:Figure 4.
The region between base portion 130 and8-head portion 132 takes the form of
(an ext ended continuously curved section and is arranged such that theé head

portion 15

by & ivet chté thrguqhyanuppendhg f r omrad igniedsénporti on 1@@

|02, Preterr ad el 1R el SRSCLAYPIARE 21RE DRICeREELLTBaI0 oxtonds

| east one third of the entire

alr of stiffening

Wi ngs 134 exMdFe (RRRFRPYR) Zﬁulg ?ofﬁ?tﬁ§a8§§é§tbﬂgaeﬁ6§&ré§ﬁﬂlon 132
. to provide addigriaimlitd aimd afrmdtﬁeréewal hbsadssgzéuaamat onTkaehead

portlgn 13

about

1 EIPol Y A 57 WS e §237, SBEE RRVE el SRred 4B N0 C s

for hol di ng ﬁh&mgnaﬁrﬁQxﬁlﬁminate1therﬁ§rsh Rﬂﬂebalmhendbage portion 130
and head por tleQynhik: £ 1l 49 e Pbw 88, §Xkgpded curved section. There

are no tabs or wngs present in the curved section of the el ongated

fl exure.

G rcul ar. Openlng 118 is.al so punched into the head portion .

of el ongat edmb@w&dme&w ii’t? iﬁt:@éﬁﬁe&eﬁfﬁﬁ|én§1ﬂ€fe etBRedcr vo head

manper through a

55 is secured 0 on d fI re 110 copventi onal
f1exibl e gi nBf E gcit g??r}s aﬁea “%ta’g"e%} Y cEPCEaRAWLR—F ons bet ween

ser vdoOhead 55asndpun£innnrxnI&ndransﬁhstzmmtinlpnataﬁezuﬁdhl head

15

20

25

30

portion 132 as can be best seen 1n_F1gure 4. The

region betweenfbase portion 130 and -head portion 132 : \u)

takes the form of an extended continuously curved
section and is arranged such that the head portion

132 extends slightly upwardly from the base portion

130. In a preferred embodiment of the invention, the
base portion 130 extends at least one thlrd of the
entire length of the flexure.

A pair of stiffening wings 134 extendedownward to
form the edges of a head portion 132 to provide
additional lateral:and-tersionel'behding support.
The head portion 132 ‘also includes an internal clip

opening 136 that is punched about the flexures ' =
lateral centerllne 137 to form a cllp 138 suitable b

for holding the electrlcal wire. The region 200
between base portion 130 and head portion 132 takes
the form of an extended curved section. There are no
tabs or wings present in the curved section of the’
elongated flexure.

Circular opening 118 is also punched into the head
portion of elongated flexure 110 along the lateral
centerllne 137. " The servo head 55 1s secured to’
elongated flexure 110 in a convent1ona1 manner
through a flexible gimbal section as well. The

.



The base portion 130 has a pIurallty of narrow bendabl e clips 122 for
securing the*electrical wire 5 to the servo flexure. The eIongated
fléxure 110 is riveted.-to the flexure mount 58 which in turn is coupled to
head positioner assenbly 40. The flexurg nmount 58 may take a wide variety
of forms. The «fl exure nount 58.shown chosen for the purposes of 10

i1 ust ration | %ﬁé%ﬁ q_@\yﬂ% He%%l%rp%oﬁtt%?ese}dr%ervorqgeffeﬁs'g‘ngl gﬁées 3-5

and i ngleudes s AT Cac Servo arm may -t hen
be attached t oconsriaddernmay ibenconyendiisnali@shwellpai r of .screws. A
suitable construction for the flexure 15 mount 58 is described in our
U. K. Patent Publication No. 2,221,562, which is jncorporated herein by -

ref er ence. - Ref SRR RGSEy ROFLIONIGH bass 3R uralify Qe RAREMHunt 20° 58

Easda baste 150bbﬁdhb%be?cfl|1@*s “EFX'W swufﬁ@? e &a&?‘héﬂ anirg e t?ﬁ
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support pad 1l5ziweted pol;gentuexthemb&nt 58 amdqhuﬂnunnrnibmrehole
adapted to reCEnglghV% htla %%%ﬂ:%n%?d a'%%tefm%}'ys‘#rd ac furd'PPOr L

pad 154 are fl at engage el ongat e flexur 10 en the servo
armis put togBPHBE. 5$he?ah’e(§1a§ﬁgél ¥idg, VRTiGty 2fc fms.i s Th&eted to the
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The backi ng plaeenliﬁ Figpbased-&gandsuncludb@-screwholes 140 in
. each of its arms. The servo arm 54 may then be
) attached to the head positioner assembly 40 by a pair
of screws. A suitable construction for .the flexure
15 mount 58 is described in our U.K. Patent Publication

No. 2,221,562, which is incorporated herein by
reference.

. Referring again to Figures 4 and 5, the flexure mount

20 58 has a base 150 having a flat proximal surface 151
adapted to engage the head positioner assembly.
Flexure support pad, which is narrower than base 150
extend distally from the distal surface 152 of base

&J 150. Flexure support pad 154 has a polygonal shape
25 and includes a borehole adapted to receive rivet 116.
' The top and bottom surfaces 155 of support pad 154
are flat and either may engage elongated flexure 110
" when the eervc arm is put together. :

'I.'herecl:angular backiné plate 114, is riveted to the
30 flexure support pad 154 of flexure mount 58 by rivet
' 116 with elongated flexure 110 sandwiched in
- between.;_rhe proximal end of backing plate 114 is
spaced apart in front of the distal surface 152 on
base 150. The backing plate 114 is placed against



t.he botton1surface of base portion 130 of elongated. flexure. 110 .

. substantially the entire length of the base portion. The purpose f.or “the
exfended backing plate 114 is to stiffen the flexure, thereby 5 B
increasing its torsional and | ateral bending resonant frequencies: In the
~enbodi ment shown, the backing plate isl@ttached to the flexure in only one
position (i.e, by rivet 116). Such a construction facilitates efficiént
“const ruct i ontBe éﬁEtgﬁrﬁﬁr ARPS2L BRsroRgrtion 130 jaf &langftrd apprecilaj ed

that multi 3' ﬂﬁizhﬁehnbt satasnhafsaqhsi leaeuewha—e wﬁ:\i gtH toﬁ:ﬂgiésﬂpggrt oad
appreciated,, that_in,an_a native con XU

122 on flex Pas ﬁnﬁﬂftégnCouﬁ}ebB"&f’éﬁd tﬁ"&?éi S’r?(?

portlon 130 plateohdat éd tbestiffenOthe tdeaumb:shh@b&hqane stlffenlng

f t I o] T e c a si ze.
g O o IA§HEdeingOREL! H6EEBnbReaRACk LAY S10hBpivhd Hedthgy ° 2o
stai'nl ess st€€¢QFﬁnRhBﬁm t&nyshe eubodimenslshownhetbachaq}ﬂngnea114 i S
preferably nprgtér o5 sb€achen €8t ehbahas‘m&aeﬁz' %huyeolawgo%i@ﬂaﬁphze |

his is not a:fequir

h | bl
$Ig;3?e ﬁégﬁfflon r?§b§€§li$6 abrgEﬁgeB FPBﬁFFHEtégﬁefﬁ&F&ﬁ?ﬁtﬁﬁ;the head

25 p05|efﬁmeieatseobsyrucﬁiomapfothexsehbe arﬁusuabhﬂtMﬁﬁﬁﬁigl for the-
fle e nou n rihed above in

i o U Tonol FREhtE BUThpEFRR el EndE"GhTL HTE. AR AERGRA"T, 2000,
flexure may BRIDES f%@h%@ be uﬁséreStwallao - a‘flexure having the

- described torsionat -and | at éeral bendi ng resonant -frequenci es }sbprﬁvided.'
Addi t'i onal rodeed by extending the length o acki ng :
plate 114 orfgxéhﬁéﬁﬁgp?hép resifrtedyphbhnt ﬁﬁda95§16ﬁrﬂﬁg%UFe mount 58 f o\

cover a construction, the flexure support pad 154 on flexure
mount 58 could be extended outward along the base
15 _ portion 130 of. elongated flexure 110 to accomplish

the same stlffenlng function. In such a constructlon
the backing plate 114 may be any size.

The flexure 110 may be made from a wide variety of

_ materials, although steihiess steel in known to work

20 well. The backing plate 114 is preferably made from
the same material as the flexure 110 to minimize
thermal expansien_problems; although this is not a
requirement. The flexure mount 58 is typically e
fabricated from the same mater1a1 as the head _ _ st

. 25 posltioner assembly. By ° way of example a sultable |

material for the flexure mount is alumlnum.

Keeping the general design described above in mind,
it should be apparent that a finite element analysis
of the servo flexure may be performed to insure that
30 a flexure having:the'deSCribed torsional and lateral
' bending resOnentVfrequencies-is'provided.

Additional rigidity Ttan be provided by extending the
length of'backiﬁg plate 114 or extending the flexure
support pad 154 of flexure mount 58 to cover a



grieater portion: oj one or both sides of the el ongat ed_ flexure 110.
Simlarly, additional rigidity can be provi ded by enhancing the size of
stiffener wings 134 or otherw se varying the 5 di mensi ons of.
particul ar conponents I n -the enbodi nent _chosen for the purposes of
illustration, the primary torsional and™ beeral bendlng resonant
espectlvely 10
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The servo flexthe mhhgnﬂursdmnaehdt Qaterial bemiiny dsgsswampant

rccor dance it FEPRUCHELRR 8560 asRIgRRe s e¥dead 0¥yl SR Q.G P 1
appr eci at ed bykﬂhosespkptﬂualwn the art that standard techniques nay be

used to make conputer nodels of the flexure structures to facilitate
anal yzi ng the resonant frequencies of specifi flex re structures. After an

accur a+@ nodel IBothe evept; that| eyenc fastes:

t he backi-ng pl a&eeléﬁeaod/mr naypper aeaaéabié B;Iaeﬁmfde Fukwe dt'h of -

e t he,

I engtt1 of

arq&es the |

stiffener mnngg 134 _t he g acenent oL E ghye that s
Y lexures having éven higheé Fi¥Et or er orszona
lateral bending resonant frequenc;es.- It should be
apparent that the first order frequencies that a
to

15 servo flexure can reasonably be expected

experience 'in starting and stopping the movements of
a rotatable head positioner assembly in a given -
design can readily be calculated by determining the
accelerations and decelerations expected in starting
20 and stopping movements of the head pos1tloner
assembly. The servo flexure may then be des;gned to
avoid first order resonant frequencies within the
range of concern by stiffening the servo flexure in

accordance with the design approach described above.

25 It will be appreciated by those skilled in the art
" that standard techniques may be used to make
computer models of the flexure structures to
facilitate analyzing the resonant frequencies of
specific flexure structures. After an accurate model
30 of the flexure structure is obtained, the length of

the backing plate 114 and/or support pad

154

the length and width of stiffener wings 134 the -
placement of the curved section that separates the
base portion 130 from the head portion 132, as well



base portlon 130 fromthe head portlon 132, as well ~as norge m nor
features may readily be varied to alter the stiffness, and thus the
k esonant frequencies of the flexure. glnlte el ement anal ysis of potential
desi gns acconmpbdates an interactive & I gn approach 5 which will allow

enbod ment o 35 e Bl FeatoiEe’ Gey P A VePi8E Ketal bl | oy
be underst othet istii fifiness cond thusetheresgnant ofmeguencies of |n ey

other speci ihe t3leiRird.t h%tnﬁ%o%rltéﬁ&é raa{aifse@@pepeéeﬁefunvent ion as
defined by the: clalns Partlcu aaB{ 1.t -shoul] reC|ated that t he

actual di meReSdghs,RGGRImOdat éﬂ@eqﬁﬁ¥%¥?fq n\@RBXCASh el | as the.

ot hes descr whd¢hc wildnallowathe dulidlopentaofd Jduitablai s8kvot he scope
of the presgﬁt invention. Further the placement of the bend between the

base and he ons of the elongated flexure may be widely varied. It
shoul d al so be appreciated that aIthough the 20 - invention has been

described a d qﬁﬁg ggive applications,
t he activat ?ohiﬂgyg?‘eggﬁﬁl }I&e uencl es W t% t (#jit'a %ead armflexures -
nmay al so beddNenkiembavie bﬁmdeeq;'aqucmem%mt rkfe showldtRes wherein the
convent i onaynderstood thad the/ 'y eéeih(tt iaRditilcH \m#i2 e POIISHAiEa! Y - active |

res¥$ggttL;e uenC|es§$§Fb%%J c drlvs!! ﬁrgpare%:hﬁ t anszgra?gtgotge
consi dered a&he |édopetdﬁtheei1m:mntas ‘definest bycthe30laims. Barticalanlyventi on -
iMSt m Eﬁebﬁt' lsﬁbhgﬁ b ta%r%%&%@e& %‘é%”éifé %&uﬁ“tdi%né’foﬁ@d' fied o
ghe backing plate, the stiffener wings as well as o/
the other described components may readily be varied
15 within the scope of the present inVention. ‘Further
the placement of the bend between the base and head
portlons of the elongated flexure may be w1de1y
varied. ’

It should also be appreciated that although the

20 invention hes'ﬁeen'described as applied to servo
heads, in high speed disc drive applications, the
activation of resonent frequencies within the data
head arm flexures may also become a concern. This is
particularly true in systens wherein the conventional

25 flexures would not adequately. damp potent;ally active
resonant frequencies before the disc drive is
prepared ‘to transfer data to or from the disc.
Therefore, the present examples and embediments are
to be considered as illustrative and not restrictive,

30 and the invention is not to be limited to the details
given herein, but may be modified within the scope of
the appended claims. R



t he appended- ¢l ai.ns. _CLAIMS: 1. A di sc- drive having a head posrtronrng"
apparatus 5* located within a housing for positioning a magnetic head

trénsducer relative to a recording medi umwi thin the heus#ng—AM%a%aﬂ%ﬁ+ﬁr
transducer is carried by a flexure havi ng .a g idmary -t or si '
frequency of above 2.8 kHz and a primary |ateral resona “ [ﬂlﬁ of
ebovefﬁ;o kHz. 2. A disc drive aS'cIained'rn.CIaintl

inforgation storage disc a transducer head for accessing t he |nfornat|on
storage disc and_head .15 positioning neans for positioning the transducer

head relatrve_ggégﬂﬁ&rnfornatron storage disc, the head. positioning
apparatus including a rotary head positioner assenbly that is rotatably

coupled to the housbnais@_n Qr%g?:ta%ifrlﬁe%”lfeﬁ?oscﬂird g "eppdrathgnsducer |

head, and atta%hnen nmeans Tor coupl | he re to e head positioner
assenbly, She lbcated wamﬂmm@wmfmﬁmmmrw Qdﬂ%%tht €t achment

means and extep ghagtéhnga%%‘éﬂ&%ﬂahﬂ;% do tahe:&ttﬁdﬁuj &mirm@fwitamﬁl exure,
a head portion carrying said transd sai d ead I on
i ncl udi ng sti f FeRehoWsing e phex@in, l&% e TR qé%g?h of the

head portion, ﬂlékﬁtédhﬁﬁﬁhgoﬁ_mmﬂmany:ﬁbnkﬂumaierebdn&mtrtrequencguch

t hat said.base |on sanme pl ane
and a back 30 © P ecgugl Z‘?zt 3%%(2% Q{lédr? ng%s{bg‘t% :teelétﬁléﬁ?he ent!ore
| engt h of 10he ﬁnequpnrctyl of abovee 5.l0eXHze for stiffening the flexure. 3.

A disc drive as clained in Cla|n12 and further 35 conprising a plurality

of "vertically aligned I e
2. . A disc drive as claimed in CIalm 1, including an

s information storage disc a transducer head for
accessing the information storage disc and head

15 positioning means for positioning the transducer head
relative to the information storage disé, the head
positioning apparatus including a rotary head
positioher assembly that is rotatably coupled to the
housing, an elongate flexure that carries the

20 transducer head, and attachment means for coupling the
flexure to the head positioner assembly, the flexure
comprising a base portion coupled to said attachment
means and extending at least one third of the entire
length of the flexure, a head portion for carrying

25 said transducer, said head portion including stiffener
wings extendihq'suﬁstantiélly the entire length of the
head portion, a curved portion joining said base and
head portions such that said base portion and said
head portion do not lie in the same plane and a back

30 plate coupled to and extending substantially the '
entire length of the base portidn of the flexure for
stiffening the flexure. .
3. A disc drive as claimed in Claim 2, and further

35'_ comprising a plurality of vertically aligned
information storage discs, wherein sald_rotary head



'srtronrng
a heads

~information_storage discs, wher-ein said rotary head - 14 -y
- apparatus carries a- pIuraIrty of vertically aligned wwrt
@nd sai d. transducer head is a servo head for -di

ectin r to :
position the data heads. relatrvetotheSrnforrra i% s=cs 4. - A
disc drive as recited in Claim?2 or CIarm%f wher backpl at e is
forned'fronrthe sane material as said flexure. 10 5* A drsc drive havrng a
transducer ¢ a th refeérence to
e T oSBPaYEinEhE bBaRURRE dardlibs 3° piSRAILIGY 4K 7S] x4
: vertically aligned read/wr1te data heads and said
transducer head 1s a servo head for directing a
controller to- position the data heads relative to the
5 1nformat10n storage discs.

4. A-disc_drive'as-recited in Claim 2 or -Claim 3,
‘wherein said-backplate.is formed from the same - .
‘material as said flexure. _

10 . | - S -

‘5. A disc'drive ha?ing"a.transducer carrying fiexure
' substantially as described with reference to and as -
illustrated in the accompanying drawings. ‘SJ
15
20
2s R
30
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