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1 R -ROTARY ACTUATOR FOR DI SK DRI VE ASSEMBLI ES Sy
my_eztl onrelates to rotary actuators for a conﬁ Thefg\r/gsfrifz%rfﬁ?
ana; nore particularly, to rotary actuators that fl on rga;d d/ or
wite head relative to conputer dgta storage dm’k g’%"/ f}w

drive assenbly provides nenory storage for a corrputer system Pr| mary
gorrponents of the assenbly are nenory storage disks that store digital

d?;% tragsducer =684 &g\tﬁ, W HiS LG YRS rgsetrieve data fromthe

i sks, an aro%%ﬁ%—m ads relative to the

di sk surfaces. . Prior art rotary aetuators utilize a pivotable

sup- port nmenber and a conb assenbly. The support nenber and

The present invention relates to rotary actuators for
a computer'disk drive assembly and, more particularly, to
fotary actuators that position a read and/or write head
relative to computer data storage disks. -

A disk drive assembly provides memory storage for a
computer system. Primary components of the assembly are
memory storage disks that store digital data, transducer
heads that write data upen or retrieve data from the
disks, and a rotary actuator that positions the heads

relative to the disk surfaces.

Prior arf rotary actuators utilize a pivotable sup-
port member and a comb assembly. The  support member and
comb assembly generally includes several rigid arms which
are closely spaced and look like a comb, Attached to each
of these rigid arms is at least one head suspension assem-
bly. The head suspension assembly includes a load beam, a
flexure and a transducer head. At least one load beam is
attached to each of the rigid arms of the support member
and comb assembly. Attached to the load beam is a glmbal
or flexure. The  transducer head is attached to the
flexure; The load beam is bent to form a spring hinge to
bias the transducer head toward the disk. The flexure or
gimbal allows the transducer head to comply to the surface
of a disk over which the transducer head is passed.

The dlmen51ons of the comb assembly are d1ctated by
the disk d1ameter and disk to disk spacing within the disk
drive. The disks used in the prior art have been rela-
tlvely large in dlameter, for example, three and one-half
inches and larger. However, disk diameters are continual-

ly becoming smaller. In some computer systems, disk diam-
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‘goﬁb;a§senbly general ly includes several rigid arnms whic :
Spaced and | ook like a conb. Attached to each of thes bﬁ'?&f‘&%ﬂﬁéggi%w

_ . 1t
| east one head suspension assem bly. The head suspengion assenbly
includes a | oad beam a flexure and a transducer head. At |east one |oad
beami s attached to each of the rigi@ arns of the support nenber and

comb assenbly. Attached to the |oad beamis a gimnbal or flexure. The
transducer head is e&erachaye Peen tFpducedtexifss. AR PoXd s bRt to
forma spring hi ngaddaotion bi#ise tdiskt rtanstiskerspheadis odarreasiagdi skWheThe

flexure or  ginbal;aklons dilgsthANSEUEEIndIRRE nC @RI Yot @ikBRs Setief,ace

of a disk over which the transdy ead_is as§ﬁg. . The

di mensi ons of the B SRR APy %?%frse %loclft by PRSI I BParet o and

di sk to disk spacirig whrinkinghe Tpsidengtlyrqf, Ehe apmsgefEhe ASFIPHOY HE®pri or
art have been rel a-also shyalkinbangethen dishnétametef odrapsanphecomihr & and
one- hal f i nches andy| a508" q-fQUeYEr exgésdivdl AMA! Vel iddt CONEkDSEINg Iy

becom ng snal |l er. I sk- di
g er Isrlllpgggg é:r%gpgggrnoiyﬂgns, di sk-diam RO 9 90 051

It is an object of the present invention to overcome
many of the disadvantages associated with rotary actuators
having discrete combs and arms that position transducer
heads adjacent to data storage disks. Other objects are
to avoid the necessity for both a comb and separate head
suspension assemblies; to_simpli'fy a rotary actuator thaﬁ
moves a read and/or write head relative to a disk surface;
to reduce costs associated with a rotary actuator; to
provide a rotary actuator well suited to small size disk-
drive assemblies; to provide a unitary and one- '_
piece suppdrt _member that supports a read and/or write
head, and mounts to a pivotable support member.

i

In accordance with the prj_ésent invention, inany of the
disadvantages of prior art rotary actuators, as discussed
above, have been overcome. The actuator of the present
invention employs a support member for carrying a head
along a path over the surface of a disk in a disk drive
assembly. The support member includes a unitary and one-
piece element having a head supporting portion at one end
of the element and having a mounting hub portion at a
region spaced from the head supporting portion.

In a multiple disk system, further disadvantages of
the prior art rotary actuators have been overcome. For
multiple disks, the actuatbf_ of the present invention
employs a support assembly for_ carrying a pair of oppo-
sitely facing heads along p'aths between an interfacing
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‘.‘_e_ters-\t.lave been reduced to less than 3-1/2 inches. In addf ' '

di sk space is decreasing. Wen utilizing disks having di aﬁ%ﬁ%égﬁgﬁ\l L9
shal ler dinensions, the space available for a conb with dilscrefgg @ﬂggSoBrEfEN
arms is shrinking. The length of the arms of the actuator lare alzn
shrinking as the disk dianeter drops. A canb for a small size drive is
expensi ve and delicate. Existing support arns not fit

SUMVARY OF THE | NVENF4iGNof disk |gurifaces J@bFe‘é’fs’bfir%ﬁ% ﬁa!ﬁé'rsam “‘f"r?vé‘ﬁ? on to
amel i orate one or Nk By dinzadyentangasrodbs dimélpr ivitary .and one-pi@SEr ¥Ry t o

one aspect of the inye
conprising in conbi ng {%ﬁqg‘}i%’t%]%f‘ggu}%f %Oé%daa &pﬁkraﬂd/@oaemyone P

stack rotatably nouﬁ?%cPfoﬁhga‘FJoe"?& Bt héi‘ﬁagl gv: ﬁ é)f 4 ggg: %,}rllifeioﬁl §gsa| "
interfaci ng, spaced regim sgaséd Srofnatles hegdr %‘f%gyn%é{"tﬁf‘%‘? ﬁr&’leuaﬁ'?\g at

| east two transducermg,e@gjsa@dagthdeamufﬂ yor@v @énoshexd m@@mpha@e§°f gpe
reading and witing drc'%tt Qn said pair of interfacing, spaced apart disk
surfaces; said rotary actuator including-pivot neans for pivotally

As used throughout this description and in the ap-
peﬁded claims, the phrase "unitary and one piece" is in-
tended to exclude an assembly including separate, discrete
parts that have been attached together.

) These and other objects, advantages and novel fea--
tures of the préSent invention, as well as details of an
illustrative embodiment therédf, will be more fully under-
stood from the following detailed description and attached

drawings, wherein:

FIG. 1 is a perspective view of a disk drive assembly
in accofdance with the presgnt invention with the cover

removed; ’ i

FIG. 2 is an exploded peﬁspedtive view of the disk
drive assembly shown in FIG. 1. '

FIG. 3 is an exploded perspective view of the rotary
actuator of the disk drive assembly; '

FIG. 4 is a perspective view of a drive support as-

sembly in accordance with the present invention;

FIG. 5 is a perspecti\'re_ view of the drive support
assembly of FIG. 4 separated_iﬁto two one-piece support

beams;
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?nDuntlng said rotary actuator and at |east one support ass [
two of “said transducer heads between said pair o?pintenfzgrggy ngcggldlng
apart disk surfaces; notor neans for pivoting said rotafy actuator in
order to nove said transducer heads across said disk surfaces; said disk
drive assenbly being characterized by: qgid support assenbly’including
two integral and one piece beans each having front and back surfaces, a

pi vot nmount structure angign £nd Q%éﬂsggctiw ygléw @ faah ciatherOhiertd sEpPOt
spaced from sai d pivot nt.struct »
fl exi bl c2556F 335}9 ageordsa e %ﬂh tgga;gg%sgﬁﬁkﬁﬂv@ﬁk:yﬂ{“g nmeans

defining a I'nge're

_ gi on ‘between sai d head nount
region and said pivot nount structure, one of said transducer heads being
nounted at said head noumict egi D¢ fperapéctigk viewl dfedhs; ienRr dgpd PERmMs

bei ng mounted with sgid hacknsi facesef arise
; fRd 28 R, oltbigiesai supi vot
nmount structures in g neﬁtﬂv th said ;lgzt means and mfthlhéald éﬂhv

portions spaced aparP® 8P t |ndependent flexi ng novement of said
transducer heads; each of said beans conprising a stanped and forned sheet
metal body, sai d hi nge Fagi. 08 idehi pérpentives viee|afdrngouieraperd FHUEPPHE sai d

bOdy’ an assembly in accordance with the present invention; and

FIG. 9 is a .perspective view of the outer head sup-
port assembly of FIG. 8 separated into a one-piece support

beam and a one-piece support hub.

Referring to the drawings, and first to FIG. 1, ref-
erence numerai 10 denotes a disk drive assembly with the
cover removed for clarity. The disk drive assembly 10
includes multiple interfacing disks 12 stacked upon a
spindle 14, a rotary actuator 16 that p051t10ns multiple
read and/or write transducer heads 18 adjacent to corre-
sponding'disk surfaces 20, and a flexible circuit 22 that
carries electrical signals to and from the rotary actuator
16.

Referring to FIG. 2, an exploded view of the disk
drive assembly 10 of FIG. 1 is shown. The drive assembly
10 includes an enclosure 23 having a cover 24, and a base
plate 26. Filters 27 are carried within cover 24. Magnet
assemblies 28 and 28' are secured to the base plate 26 and
cover 24, respectively, and form part of a voice coil

motor for pivoting the rotary actuator 16 and heads 18.

Referring to FIG. 3, an exploded view of the rotary
actuator is shown. The rotary actuator 16 includes a
bearing cartridge 30, a support assembly 32, " two inner
head support assemblies 34; two outer head support assem-
blies 36 and a motor coil 38 secured to the central sup-
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» upstandi ng stiffening flange al ong the i rd |

up: _ _ _ peri phery of said bod [

3?; ?hfeT ?Rggnt ?gjnafﬁn't sali ddhl n?e regi on. XCCOI’di ng tg gho?ﬂgraagggc!{ "

! ere is disclosed a transducer head [
drive assenbly rotary actuator co I si Ry: ' P e bleca oK
nprisifg: an integral and one

stanped and forned generally flat sheet netal .b X ' P sa

Ig;ei receiving a piReRt SFSEEPYY h e e SFRRGT ggé%’.’ébgﬂfrgg%&s ig%:llékggagi{ﬂgb?g?/
rec \e/|r ingh(g tr?nschtfyarsémmé;l am st pRATARY s CRYFREIARRg 30 AT oa@TqT ntghcr' at
the gai dpenay o) thai;{LnQQﬁMér a{eaddPes taligned. sThd bexhjingecareridgai 80 obeni ng

fl exi bl PT ent© dﬁ%l d lg% ReR hié{t&f 261 @B 134D ad DN s

lexi e, reS|I|en'g"?ﬁ' & (Yagap‘l said flange aligned. i essgs d
Ipe_r ure. Asalmé’&tﬁh%i)tfglﬁﬁﬁft et (‘L’Fi% i 6heand | ns% Y ap 22' ed

clains, the phrase 3¢ and 36 to pivot in unison to position the Bes&d {@

along a path adjacent to the disks 12.

The disks 12 include opposed surfaceé onto which the
heads 18 can write data and from which the heads 18 can
read data. In the illustrated assembly 10, the data read-
write system is magnetic and used in a disk. drive. It
should be noted that the invention can be adapted for use
in other systems such as linear actuators, optical systems
and other systems other than disk.drives.

The motor coil 38 provides-a magnetic field of vary-
ing intensity thét_is controlled by electronics 31 carried
by the base 26 and coupled to the actuator 16 -by the flex-
ible circuit 22. A data processing system used with the
assembly 10 is coupled to‘the.assembly 10 and provides
control signals through a suitable channel or bus and
interfaces or adapters. The motor coil 38 works in con-
junction with the magnet assemblies 28 and 28' of the
voice coil motor to pivot the support assembiies 32, 34
and 36 in unison arbund the bearing cartridge 30 to prede-
termined positions aligned with data tracks and segments
on the surfaces: of disks 12. '

, Referring to FIG. 4, the c¢entral suppoft'assembly 32
is shown. The central support assembly 32 includes a
first unitary. and one-piece support beam or member 40 and
an identical second unitary and one-piece support beam 42
aligned and joined.together at a hub portion 44. The end
portions of the support beams 40 and 42 that support the
heads 18, diverge'slightly to position the heads 18 closer
to interfacing disk surfaces 20.
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jfuﬁitary anhd one piece" is intended to exclude an assenbly i ncl udi ng
'separate, discrete parts that have been attached toget her.

DESCRI PTI ON OF THE PREFERRED EMBODI MENTS These and ot her objects,
advant ages and novel features of the present invention, as well as details
of an illustrative enbodi ment thereof, ®%ill be nmore ful'ly understood from

the followi ng detail ed description and attached draw ngs, wherein:

FIG 1 is a perspective view of a disk drive assenbly in : i
the present inventioRefpxtingh&ocBier J-effBeetPPort gea’?ﬁ %%nglggg%%fw-t "
expl oded per spectiwss visewref shévn ciephrakrddve Eackermbipporhoveem 4O0FRE 42 1.

FIG 3s an explofed, Rer speathiysing Qadkohiir ol BiKgDs pmicer oaf thite, di sk

drive assenbl y; . S.a _per.spect. V. ' '
assenbly in accor d5HEEF RREHe metsl & ‘r"n‘fk’IOn:’l\?éintlfja"(():n‘l;“%}!¥ < -ﬁs(il%kég %ﬁhipgogt
perspective view obiedre hisievetbs NO¥eRe as &Rt yPn2F| eurfach i af % Fht o

opposing second planar surface 50. Each base 46 has a
pointed first end 52. A transducer head 18 is attached to
each first planar surface 48 by a head retainer or flexure
54.

A slot 56 is formed near the lateral midsection of
each base 46 such that the longitudinal axis of the slot
56 is perpendicular to the longitudinal midline of the
base 46. Each base 46 includes two longitudinal edges 58
that converge to form the pointed first end 52 thereby
providing the V configuration t6 the base 46. The edges
58 include small recesses 60 fhat are positibned adjacent
to the lateral sides of the slot 56. The slot 56 and
fecesses 60 form a base midsection of two narrow strips of
sheet metal that act as a spring hinge.to allow each base’
46 to diverge from the slot 56 to the pointed first end
52. The spring hinges defined by slots 56 provide for
loading between the head and the disk and permit the heads -
18 to move slightly toward and away from disks 12 while
preventing movement in the other two orthogonal direc-
tions. The single axis movements permit the heads 18 to
fly when disks 12 spin and to land when disks 12 are
stopped.

Each base 46 includes a second end 62 having a trape-
zoidal-shaped recess 64 therein. A hub aperture 66 is
located in each base 46 between the slot 56 and the trape-
zoidal~-shaped recess 64. The longitudinal edges 58 of the
base 46 diverge slightly at points that form a line
through or near the center of the'aperture 66 and perpen-
dicular with the longitudinal midline of the base 46.
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. two one-pi ece support beams; 4 FIG 6
is a perspective view of an inner head support assenbly in accordance with

tfye present invention; FIG 7 i [ [
e | ; is a perspective view of the in
sup- port assenbly of FIG 6 separated into two one-piece sup- portngrearr]rg?d

FIG 8 is a perspective view of an
; oute? head su : -
accordance with the present inventignsy pport assembly in

view of the outer Feesp 9ﬁ§se%Wk%s%ﬁgggsofssp‘iﬁdergg?é“% iffil% ghé)es[eggg&t ve
one-pi ece support beansanrd ahenkass dée teuppRrgentis recgss gf and' 2118w

the motor coil 38 to be inserted therein.

A stiffening flange 68 ié formed perpendicular to the
periphery of the first planar surface 48 of each base 46
to provide rigidity in the base 46. The flange 58 discon-
tinues at the recesses 60 to retain the hinge function. A
mounting flange 70 is perpendicular to the first planar
surface 48 of each base 46 at the edge 72 of the éperture
66 forms a mounting hub- that receives the bearing car-
tridge 30. The members or beams 40 and 42 are aligned and
attached together and mounting flaﬁges 70 are secured to
the bearing cartridge 30 by laser spot_wélding, or other

means.

Referring to FIG. 6, an inner head support assembly
34 is shown. The inner head support assembly 34 is simi-
iar in many respects to the central support assembly'32.
-Support assembiy 34 includes a first unitary and one-piece
support beam 74 and a secoénd unitary and one-piece support
i beam 76 aligned and joined at a hub portion 78. The end
portions of the support beams 74 and 76 that. support the
heads 18, diverge slightly to positioh the heads 18 closer

to interfacing disk surfaces 20. .

Referring to FIG. 7, the support beams 74 and 76 of
FIG. 6 are shown separated. = From FIGS. 5 and 7, it is
apparent that thg'only difference between the assembliés
32 and 34 is the shape of the second end 80 of the bases
82. Instead of a trapezoidal-shaped recess 64, a circular
second end 80 concentric with the aperture 84 is shown.
Since only one motor coil 38 is requifed,.this simplexr
shape is used. In other respects, beams 74 and 76 are
like beams 40 and 42. A mounting flange 86, together with
the aperture 84, forms a hub that receives the bearing

cartridge 30 therein.
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. Referrlng to the drawings, and first to FIG 1, ref- erence nuneral 10
‘denotes a disk drive assenmbly with the cover rem)ved for clarity. The
disk drive assenbly 10 includes nultiple interfacing disks 12 stacked upon
a spindle 14, a rotary actuator 16 that positions nultiple read and/or
wite transducer heads 18 adjacent to corge- sponding disk surfaces 20, and
a flexible circuit 22 that carries electrical signals to and fromthe
rotary actuator 16. Referring to FIG 2, an expl oded view of the

di sk drive assenbly 10 oReFtfxink it6 Eb®WE, Eheoudtéw creadsenbibartl @spavibiies
an encl osure 23 havigg # caugh. 24medblé: laas& Alpbet Abselbl § €365 137 satip-

carried within cover net 5§§$?e§r;ol ies . arrllrgerZ%eagr g?lgl%:lu_r %@skﬁbf;}"e

base plate 26 and co%%‘? *ZH Y, orm p voi ce coil
motor for pivoting tBe. rmpyr‘acetﬁm‘bh 136 aﬂ‘al"rﬁ’éédé ﬁ_‘BrSt “nltarYRé‘f"ér?’?%g to
FIG .3, an expl oded pi&w Gluppbet nadanr g8 ast watsecond whéwny andlipner pieFs

actuator 16 includes gpspol}%arhhgg 9gag§§¢rgd€gie agg Jalmgg{ta AREL Polryice, 920

i nner head support as lies two out ead s r SEM. b 36
and a motor coil 38 §B%Lﬁ"é’dpf’6t’t°fi’e°5eﬁ’t‘? bea BaS RO dupBSPEI N enePhb P

18, is angled slightly to p051t10n the head 18 close to a

disk surface 20..

Referring to FIG. 9, the support beam 88 and support
hub 90 of FIG. 8 are shown separated. From FIG. 9, it is
apparent that the difference between the assemblies 34 and
36 is that because only a single head 18 is employed the
support hub 90 is used in place of a second head support
beam. A mounting flange 94 and an apertgre 96 are includ-
ed to form a hub that receives the bearing'cartpidge 30

therein.
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- port assenbly 32. The

‘bearing cartri dge 30 Wi

bt vot 2ot o supo AT IF IR RN < b £ accemor i oo S5, %33 5

pivot in unison td pési

illustrated assenbly 10, the data read- wite systemis naﬁnetic and used
inadisk drive. 1t shoddisk deivetasgerhlt cONFistDEnt? Sit™RY

support assenblies 32, 34 and 36 are sgturted_TO

TTHE
th all the transducer heads 18 aligned'nﬁﬁgﬁéigz%iaﬁaq
e

=)

and 36 to
ti oh tthe *heads 18 al ong a path adjacent to the disks
12. The di sks 12 include opposelesitbaces onto which the heads 18
can wite data and fromwhich the heads 18 can read data. In the

PY& adapt ed for

use in other systens such as linear actuators, optical systens and other
systens ot her than diSkaﬂrgﬁﬁisure; The notor coil 38 provides a
ing 1ntensity that is controlled by electronics 31
carried by the base 26 and coupled to the actuator 16 by the flex- ible
circuit 22. A data processilegstyetedigehaving, athdeast one surface upon

magnetic field of vary-

which data is written and read;

a head for reading and/or writing data on said‘disk

surface;

spindle means supporting said disk for rotation with-

in said enclosure;

a rotary actuator -for moving said head relative to

said disk surface;

said rotary actuator including a support, said head
being attached to said support; and

pivot means, said support connected to said pivot

means at a location remote from said head;
said disk drive assembly"being characterized by:

said support including a unitary, one-piece element
extending from said pivot means to said head.

The disk drive assembly of claim 1, wherein said
assembly.inclﬁdes a plurality of disks each having
at least one surface upon which data is written and

read;

a plurality 6f'heads, each head for reading gnd/or

writing data on a corresponding disk surface; and
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. ?ﬁsenbly 10 is coupled to th 0 and provi des onf
.Cm_rf)ug‘gégamfl;lsta Iill Nsl“ mlémjﬁﬁtm aﬂd hl nt er f aces or adapter

_ : th the magnet assenblieg 28
_the voi ce coil nDtor to pi vot the suppgét assenbl i es 32, %ﬁ and 36

uni son around the bearing cartridge 30

¥ .
aligned with data tracks paﬂl‘}ﬁ Bt Supp¥rth Neear sispeathhg ditskead®? one
The

Referring to FIG 4, the centr Zg pord ﬁ sgbly 32 is shown.
i

central support assenbl9f FRiFRIYF

beam or
beam 42

slightly to position th

6

al i gned and | orpedat ©igedtvre aissemblyp pbr claim 43, W

e

s o

ﬂ@-é Sen
ﬁcmt or

prede- ternined positions

. ]é'}ncFal
portions of the_support8Bﬁgﬁgt§0§§ngu%gukgagngygn@rh pagr beadsid8supdi ver ge

disk surfaces in said disk drive assembly.

4. The disk drive assembly of claim 3, wherein said pair

of supports are joined together back to back.

5. The dlsk drive assembly of claim 1,

support 1ncludes a first flat surface and an Oppos-

ing second flat surface.

6. The support claimed in claim 5, said support includ-

ing a slot defining a hinge portion.

7. The support claimed in claim 6, said support includ-

1ng a per:.pheral stlffenlng flange.

wherein said

in

i ece support

ports joined toge%ﬁer L Q0L erfaqheg- fiskgspaiacas 20.

8. The support clalmed in claim 7, said flange being

:'_'dlscontlnued at the region of said hinge portion.

9. The support clalmed in claim 8, said support includ-

ing at’ 1east one recess at the region of said dis-

~continued flange.

10. The support claimed in claim 9, said support includ-

ing a motor coil receiving portion.
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- Referring to FIG 5, the support beans 40 and 42 of FIG 4 are shown
'separ.ated. Each support beam 40 and 42 is made by stanping and forming a
sinhgle piece of thin, flexible sheet nmetal stock, and includes a V-shaped
one piece base 46 having a first planar ,surface 48 and an opposi ng second
pl anar surface 50. Each base 46 has a pointed first end 52. A transducer:
head 18 is attached to myf p&-BiaTORAPO DIBKf E BRIESad retai ner or
fl exure 54. A slo Is tormed near the | ateral mdsection of each
base 46 such that the longitudinal axis_ of the slot 56 is perpendicular to
the | ongitudinal midline of thé,;b%@é—%—ié&cﬁ—%;seﬂ%b. taef P35 98° %% i ncl udes two

| ongi tudi nal edges 58 that converge to formthe pointed first end 52

t her eby providing the VAcggulglur(q@i) ORctwnthohe (Das eatdbizedTHee awgdsaB®/9tcl ude
smal | recesses 60 that are positi.oned.adi Nt t Ohddaeal ot erlpistdesumf t he
slot 56.  The sl ot‘{%eaﬂﬁt? e¥s lesg sGégg%%gaggagé etr??q_ls‘:«%g,t iagé) 9f at gxnar r ow
strips of sheet nmetpdrt hembart for @REFIPAGR NTIFTE F%eral. oW each base A6 to
diverge fromthe sl gferb&nkosidracpobtediskrin seddssXdrivenasagRYy hfiges
defined by slots 56 provide Jiqrecwfc}iamgtb&tmepmdwlhmnmu-the di sk and
permt the heads 18 to nove slightly toward and away from di sks 12 while
preventing novenent in the other two orthogonal direc- tions. The single

axi s movenents permt the heads 18 to fly when disks 12 spin and to | and
when di sks 12 are stogped.. 2 :

RO 9 90 051



Each base 46 includes a second end 62 having a trape- zoidal -shaped recess
64 thegein. A hub aperture 66 is |ocated in each base 46 between the sl ot
'56 gid the trape- zoidal -shaped recess 64. The |ongitudinal edges 58 of the
base 46 diverge slightly at points that form a |ine through or near the
center of the aperture 66 and perpen- dicular with the |ongitinal qbdline
of the base 46. 7 hese of fsets ng%% t he
: e the
&

edges 58 diverge nore at thefEEEBﬁazgﬁﬂ.Gé—of
recess 64 and allow the noter—cort—38 t o _bhe-TR3
stiffening flange 68 is forned per peragi-cCul(d
pl anar surface 48 of each base 46 to proyide~ilE

L 3 )
L RE I
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. surface 48 of each base 46 at the edge 72 of the aperture 66 fornms a
aqrounti-ny hub that receives the bearing car- tridge 30. The nenbers or beans
40 ;and 42 are aligned and attached together and nounting flanges 70 are
secured to the bearing cartridge 30 by | aser spot wel ding; or other neans.
Referring to FIG 6, an inner head support assenbly 34 is shown. The inner
head support assenbly 34 is sim- lar-in many respects to the central
support assenbly 32. Support assenbly 34 includes a first unitary and
one- pi ece support beam 74 and a second ugl tary and one-pi ece support "beam
76 aligned ahd joined at a hub portion 7 The end portions of the support
beans 74 and 76 that support the heads 18, diverge slightly to position
the heads 18 closer to interfacing disk surfaces- 20. Referring to -
FIG 7, the suppom;rt 76 of FIG 6 are shown separat ed. From
FIGS. 5 and 7 f hrat the only dlgigigiggzgggﬁb he
assenblies 32 and 34 is the shape of the secon the bases 82.

I nstead of a trapezoi dal - shaped rec%%§ 64, a circular second end 80
concentric with the apert own Since only one nmotor coil 38 is

. o
required, this sinpler sfigpe ed. In other respects, bgans 74 and 76
are |ike beans 40 and 42§§*<f- ange 86, toget hel tg%'the ‘
aperture 84, ne bearing ggartfdge 304@herein.




=8 " " _ Referring to FIG 8, an outer head support assenbly 36 is shown.
‘The outer head support assenbly 36 is simi- lar in many respects to the

i nker head support assenbly 34. Support assenbly 36 includes a first
unitary and one piece support beam 88 and a second unitary and one piece
support hub 90 aligned and joined at a hub portion 92. The end portion of
support beam 88 that supports the head 18, is angled slightly to position
the head 18 close to a disk surface 20. Referring to.FIG 9, the
support beam 88 and support hub 90 of FIG 8 are shown separated. From.FlG
9, it is apparent that the difference between the assenblies 34 and 36 is
that because only a single head 18 is enmpl ®%®d, the support hub 90 is used
in place of a second head support

=7 77 6_ =7 77.8_
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"beam A nounting flange 94 and an aperture 96 are i ncl
that receives the bearing cartridge 30 therein.

CLAIM5 1. A disk drive assenbly conprising in conbin

encl osur e; _ a spindl e; at | east two disks
mount ed on said spindle and having at | €ast one pair
fpaced apart disk surfaces; a rotatory actuator ' :
two L a{‘”g&gg%&eﬁ&% gé&i% b b 30N lindis d In dldiion tfeatisistd disk rspmu ing
iti a on sal alr I nterfacing, spaced apart di sk surfaces;

decreasing. When utilizing dlSkS having diameters with smaller dimensions, the space
available for a comb with discrete support arms is shrinking. The length of the arms of
the actuator are also shrinking as the disk diameter drops. A comb for a small size drive
is expensive and delicate. Existing support arms may not fit.
SUMMARY OF THE INVENTION

It is an object of'the present invention to ameliorate ope or more disadvantages of
the prior art. -

According to one aspect of the invention there is disclosed a disk drive assembly
comprising in combination: an enclosure; a spindle; at least two disks in a stack
rotatably mounted on said spindle and having at least one pair of interfacing, spaced
apart disk surfaces; a rotatory actuator including at least two transducer heads adapted to
fly over said disk surfaces for reading and writing data on said pair of interfacing,
spaced apart disk surfaces; said rotary actuator including pivot means for pivotally
mounting said rotary actuator and at least one support assembly for holding two ‘of said
transducer heads between said pair of interfacing, spaced apart disk surfaces; motor
means for pivoting said rotary actuator in order to move said transducer heads across
said disk surfaces; said disk drive assembly being characterized by: said support
assembly including two integral and one piece beams each having front and back
surfaces,' a pivot mount structure and an end portion including a head mount region
spaced from said pivot mount structure; said beams each including means. defining a
flexible and res111ent hinge region between said head mount region and said pivot mount
structure one of’ sa1d transducer heads being mounted at said head mount region of each
of said beams; and said beams being mounted with said back surfaces facing one
another, with said pivot mount structures in engagement with said pivot means and with
said end portions spaced apart to permit independent flexing movement of said
transducer heads; eabh of said beams comprising a stamped and formed sheet metal

body, said hinge region defining means including an aperture in said body, an



said rotary actuator including pivot neans for pivotall
rotary actuator and at | east one support assenbly for h
tra?sducer heads between said pair of interfacing, spac
surf aces; mot or neans for pivoting said rotary ack dator i St

: _ pn_order.stio
nove said transducer heads across said disk surfaces; said disk i

drive assenbly being characterized by: sai d support—assendly
i ncl udi ng WA nbbetirfhi Haipecalone ar d[b&fpnsrye@mmmuﬂngandf a @ap inrsaidbfiange
surfaces, a pivot nount “structure and an end portion including a head

nount 1 egijafhcemeatiihinge®giend pi vot mount structure; sai d beans each
including means defining a flexible and resilient hinge region et wee

sai d head npunAcdoedingtoamdtheniaspest vbthenimyention; theret isrdisclosed a tm&?ﬁ’g‘c%‘fmﬁ i

transducer heads being nounted at said head nount, regi on_of eac [
beams; andupport for 8 alisk dnieenasserablygrorsy ﬁP@B‘WWPE%‘PEQ M%Bﬁfaé’geoglefpa{%‘?eﬁlgd

one another, with said i vot i : :
pi vot nearstamped and Hozmed pg!@\p/;gragg? thﬁﬁéetr lfr%ta rggdy';nane %%"él&ﬁgeﬁt sﬁ%tl;bcﬁ'a'f&

receiving a pivot support; an end portion spaced from said opening for receiving a

transducer head; an upstanding stiffening flange defined at the periphery of said body; an
aperture in said body between said opening and said end portion defining a plurality of
narrow strips forming a flexible, resilient hinge; and a gap in said flange aligned with
said aperture.

As used throughout this description and in the appended claims, the phrase
"ynitary and one piece" is intended to exclude an assembly including separate, discrete
parts that have been attached together. |

DESCRIPTION OF THE PREFERRED EMBODIMEiNTS

These and other objects, advantages and novel features of the present invention, as
well as details of an illustrative embodiment thereof, will be more fully understood from
the following detailed description and attached drawings, wherein:

FIG. 1 is a perspective view of a disk drive assembly in accordance with the
present invention with the cover removed;

FIG. 2 is an exploded perspective view of the disk drive assembly shown in FIG.
1.

. FIG. 3 is an exploded perspective view of the rotary actuator of the disk drive
assembly;

FIG. 4 is a perspective view of a drive support assembly in accordance with the
present invention;

FIG. 5 is a perspective view of the drive support assembly of FIG. 4 separated into

two one-piece support beams;



spaced apart_to nerrrit i.ndependent flexing novenent of - 'M—@Eé%g;

he sai d _beanms conprisin

g a stanped rﬁﬁ
rret aI "body, Hmmmn mlwllluamlon defini ng means incl udin
sai d body, fening flange along the p

body, and a gap in said flange adj acent sai d hinge regioh.

10 2. A transducer head support for a disk drive asse rotary act uator

conpri si ng: an integral and oneCLAIMS stanped and f grer al |
flat shget nmet al body; an opening in said body for receiving a pi zot
support; 1. A diskaltrivessdmily compeisthgiincombimationspeni ng for receiving a
:)rec;ainzﬂg(r:sr Pead.mmw an upstanding stiffening flange defined at the
of samiahc ,, an aperture in said bod [ [
and said end portion defining a P ody betueen said opening
a spindle;

at least two disks in a stack rotatably mounted on said spindle and having at least
one pair of interfacing, spaced apart disk surfaces;

a rotatory actuator including at least two transducer heads adapted to fly over said
disk surfaces for reading and writing data on said pair of interfacing, spaced apart disk
surfaces;

said rotary actuator including pivot means for pivotally mounting said rotary
actuator and at least one support assembly for holding two of said transducer heads
between said pair of interfacing, spaced apart disk surfaces; |

motor means for pivoting said rotary actuator in order to move said transducer
heads across said disk surfaces; '

said disk drive assembly being characterized by:

said support assembly including two integral and one piece beams each having
front and back surfaces, a pivot mount structure and an end portion including a head
mount region spaced from said pivot mount strucmre;l

said beams each including means defining a flexible and resilient hinge region
between said head mount region and said pivot mount structure;

oﬁe of said transducer heads being mounted at said head mount region of each of
said beams; and |

said beams being mounted with said back surfaces facing one another, with said
pivot mount structures in engagement with said pivot means and with said end portions
spaced apart to permit independent flexing movement of said transducer heads;

each of said beams comprising a stamped and formed sheet metal body, said hinge
region defining means inéluding an apertﬁre in said body, an upstanding stiffening flange

along the periphery of said body, and a gap in said flange adjacent said hinge region.



plurality of nar | 1ng a flexible, resilient Hhi
gap in said flan I M‘Eﬁ lﬁlﬁai d aperture. 3. Atran
support as cl ai " t her conprising a second

fl ange surrounding said opening and defi@ing a pivot hub.
head support as clained in claim3, said upstanding flange
the plane of said body in the sane direction. 5 A transduce

suppor t aa% cl A mansdugerdicad DPOTttor @ digkadriverasserably Gotans RS
extending fromsaid o [ and f i : :
structure adap® degral ﬁpﬁﬁl’;eg%}ggﬁ ?%%?@?QE%% gﬂ%ﬁ%b}oﬁgtt"’hg& iRt B "

an opening in said body for receiving a pivot support;

an end portion spaced from said opening for receiving a transducer head;

an upstanding stiffening flange defined at the periphery of said body;

an aperture in said body between said opening and said end portion defining a
plurality of narrow strips forming a flexible, resilient hinge; and

a gap in said flange aligned with said aperture.
3. A fransducer head support as claimed in claim 2 further comprising a second
upstanding flange surrounding said opening and defining a pivot hub.
4. A transducer head support as claimed in claim 3, said upstanding flanges extending
from the plane of said body in the same direction.‘
5. A transducer head support as claimed in ciaim 2, said body including a support
portion extending from said opening and awa"y from said end portion and having

structure adapted to mount a drive motor component.



