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PRECISICN DEVI CE Det ai | ed Description of the Invention: The present
ifvention relates to a disk drive used, for exanpl e, as a storage nedium
and nore particularly, to a disk drive having an enhanced shock resista

Prior Art Various portable storage nediums have been pro mmmww mmﬁi ||Er| ng
data in various devices including personal conputers (P

caneras. Efforts have been nade to mniaturize those storage *meidi*uns and to
i ncrease the capacity of those storage dedi uns. For exanpl e, a new assenbly
structure of a portable hard di sk drive (HDD) conform' ng to Conpact Fl ash

Scandi sk h
E)egﬁnplrgposedmlﬁere és cormerm aF %pggpr a porﬁfr‘g{lzc(IgiGbN =

| ar ge-capacity subm niature hard di s Th| s hard di sk drive uses a
one-inch 1 GB disk and has a weight of only about 16g. This portable,

subm ni aDetadedBestriptisk ofithedavdnsiopr ovi ded, in addition to a nmagnetic disk
(disk) for data storage, a spindle notor for driving the disk for rotation,
a read/wite head for reading and

The present invention relates to a disk drive used, for example, as a storage medium, and more

particularly, to a disk drive having an enhanced shock resistance.

Prior Art

Various portable storage mediums have been proposed for storing data in various devices
including personal computers (PCs) and digital cameras. Efforts have been made to
miniaturizL those storage mediums and to increase the capacity of those storage mediums. For
example, a new assembly structure of a portable hard disk drive (HDD) conforming to
Compact Flash® (Scandisk Corporation), ie., one of standards for small memory cards, has

been proposed.

There has commercially been produced a portable, large-capacity subminiature hard disk
drive. This hard disk drive uses a one-inch 1 GB disk and has a weight of only about 16g. This
portable, subminiature hard disk drive is provided, in addition to a magnetic disk (disk) for
data storage, a spindle motor for driving the disk for rotation, a read/write head for reading and
writing data from and to the disk, and an actuator for moving the read/write head across the
disk.

The functional unit including the disk, the spindle motor, the read/write head and the actuator
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witing data fromand to the disk, and an actuator for noving the
read/Wite head across the disk. The functional unit including the disk,
the spindle notor, the read/wite head and the actuator of this 2
submi niature hard disk drive are fornmed very precisely for mniaturization
Therefore, if the hard disk drive is dropped or is struck agai nst
sonething, it is possible that the subn®ni ature hard disk drive

mal functi ons. To solve such a problem the applicant of the present patent
application previously proposed a technique for effectively absorbing
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effectively absorbing external shocks by shock absorbing

members disposed in corners (four corners) of a disk drive

(Patent document 1). The technique proposed in Patent

document 1 devises a guide groove for use in mounting the

hard d;sk drive on another device to conform to the L

Compact Flash standards.

[0005]

[Patent document 1]
Japanese Patent Lald-open No. 2602—1553 {pp. 5-6,
Figs. 3 and 4)
[0006]
[Problem to be Solved by the Invention]
Patent document 1 shows the technique having

excellent shock resistance and providing the newly devised

guide groove for use in mounting the hard disk drive on

another device. The precision of equipment has

progressively been improved in recent years, and further

enhancement of the shock resistance of portable hard disk

drives has been required. Although the technique proposed



3 in Patent docunent 1 places the shock-absorbing nenbers in the four
corners of a disk drive, it is desired that a device has a sufficient

shock- absor bi ng function when shocks act on parts other than the four
corners of the device, such as a case assenbly where the side surface of
the device is struck against a corner of sonething or a case assenbly where
secondary shocks act on the side surfacés or a bottom surface (or a top
surface) after the device has been dropped and shocks have acted on the
corners. [0007] Furthernore, the hard disk drive nust have a guide rail for
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case assembly where secondary shocks act on the side

surfaces or a bottom surface (or a top surface) after the

device has been dropped and shocks have acted on the

corners.

[0007]

Furthermore, the hard disk drive must have a guide

rall for use in inserting terminals specified by the Form

Factor in an adapter (card) to conform to the Compact

flash standards. Such a case assembly requires a

necessary dimensional accuracy even if members which are

difficult to form in dimensions having variations within

tolerances from standards, such as shock-absorbing members,

are used for shock absorption.

.[0008]

The present invention has been made to solve the
foregoing technical problems and it is therefore an object
of the present invention to provide a disk drive having

significantly improved shock resistance.

Another object of the present invention is to



the assenbly of a guide rail and a connector to naught. [0009] [ Means for
Sol ving the Problem The present invention provides a disk drive, such as a
portabl e hard disk drive, provided with a franme bunper to absorb shocks for
t he i mprovenent of shock resistance. A new assenbly structure is enployed
to i mprove shock resistance remarkably w thout departing fromthe Form
Factor of, for exanple, the Conpact fla%h type 2, a frame bunper is
projected fromall the side surfaces to enhance the shock-absor bi ng
function of the functional unit. A disk drive according to the present

i nvention hSe Wneliopa it Lpcludin i sk. as an information

st orage nng?ﬂﬁéagn% gi%%sé%%ggeh%?ghﬁo?gi%ﬂpfﬂgeau%%?FBnﬁ?sgﬁF?n?ﬁerein,

ol ast oner | A8t EEEBL nl SRR LS e R afas S ohRe L Bt ARGt BENper has a
surface protrudi t he, si.de rfaces of the disk drive beyond other
nenbers. I0[0010] %é\t{itq@e O@élseec%s?sé#ﬂﬁ/ Ropdeitediyadiiatbvies to” 5 covering
brot rudes TESB8E thietiiee SonFortiag of BUendBrAs rendppeiatisg ate of the
di sk drive h rted_on e u r surface are absorbed by the frame
bunper andtgén%%é%wgfﬁi%é %r$e%3ﬁa§§§ﬁ ?%%r%v%ﬁp?%%?%¥aﬁ%en%ﬁﬁhﬁst shocks
that are eg&gagﬁEon t he upper surface. The case assenbly is characterized
in that th bunmper of the case assenbly has a guide function of

det achabl y ing th sk drive on_an qbject. [0011] Preferably, the

di sk drive %%éﬂ%&%?ﬂé’é&%%ﬁ&&@ﬁﬂﬁmr is inserted in a slot forned
in the object wh t he dis rive..s mounted on the object, and the

connect or serves%§§ L lm & amgﬁﬂﬁ¥ﬁ?1ﬂﬁﬂﬁﬁQ5i sk O93HYie a SH6eHi t i oni ng

Phe. tol er e gidirodliR Hed I8 ar e o iod ipifdaia Frmma ho t i ckness
of the casgufsae Tl Yabdbd Sl bes 48 Qe NG AR I BE ol Spdependent on
reslistance. .A new assembly structure is employed to t
ilmprove shock resistance remﬁrkably without departing from
the Form Factor of, for example, the Compact flash type 2,
a frame bumper i1s projected from all the side surfaces to
enhance the shock-absorbing function of the functional
unit. A disk drive according to the present invention
comprises a functional unit including a disk as an
information storage medium, and a case assembly holding
the functional unit therein, whérein the case assembly is
provided with a frame bumper formed of an elastomer, i.e.,
a thick shock-absorbing member, and the frame bumper has a
surface protruding from the side surfaces of the disk
drive beyond other members.

[0010]

When. the case assembly includes a top cover



[0012] . According to anot her aspect of the present invention, a storage
medi uth havi ng assenbly structure capabl e of being detachably | oaded into an
obj ect, such as a PC card, conprises a connector to be inserted in a slot
formed in the object, and an el astic nenber form ng an 6 external shape
not departing froma formfactor that is required in nounting the storage
mediumto the object; wherein the positi%ww of two-di nensional side
surfaces of an external shape is dependent on the connector and the elastic
menber. Two-di nensional directions of the external shape are directions

the thi cknagter o FAaTRRARE SuieBbEreE fe FPkcAEIVe cApdatheare
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“nount ed on%%€$§gb'ect %gtggt he el astic nber is disposed in a mddle part

of the ass STFeRt € FBRET SHERRC? 3% abserbedchyethent
shock-abSO£$in gunction en shocks g e exerted in the Z-direction on the
top cover or “PRPEBREHARDEPNCE 0BRY) %%End¥%%es?%$aﬁ% Hppreviedonpri ses a

nut inserted ih{OU h the, el astic nen&gr in the direction of the thickness
of the asseRbty RRroctIFPLh SRS chabraresexertrdoR Hhe WPReXhe nut is

fastened bgugfggé?wTﬂg“%ase assembly 1s characterized in that the

frame bumper of the case assembly has a guide function of
detachably mounting the disk drive on an object.
[0011]

Preferably, the disk drive further comprises a L
connector that is inserted in a slot formed in the object
when the disk drive is mounted on the object, and the
connector serves as part of the guide function, which
forms a positioning part of the guide function without
requiring additional parts and reduces the tolerance on
the dimension of the assembly. In addition, the thickness
of the case assembly in the direction of the frame bumper
i1s dependent on a nut.

[0012].

According to another aspect of the present
invention, a storage medium having assembly structure
capable of being detachably loaded into an object, such as
a PC card, comprises a connector to be inserted in a slot

formed in the object, and an elastic member forming an



standards on the formfactor can be satisfied even when the elastic nenber
which®is difficult to be formed in desired dinensions. [0015] A portable
preci sion device according to one aspect of the present invention including
an assenbly structure and capabl e of being detachably nounted on an object
conprises a functional unit, a base plate for holding the functional unit,
and a shock-absorbi ng nmenber forned sepg ate fromthe base plate and

di sposed in a mddle part of the assenbly structure; wherein |ateral shocks
acting on the portabl e precision device are absorbed by the shock-absorbing
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portabl e precisjon device in,noyntin d repovi ng the portabl e precision
devi ce on éﬁde¥#%ﬁP?ﬁ %ﬁ?@c%s #3639 ent 8°%h 30?8% PEtIF e@Ndj ERedevi ce may

further co | d_assenbl OVId th a connector to be inserted
in a slot %Cg ﬁf&'ﬁc lﬂeﬁ\ Objﬁﬁa -d %o M derthe as part of a
~guide rail g g %dﬁﬁg t he go&%ﬁble eC|S|on deV|ce in_mounting the
portabl e pPEEPETD P&e2b ? ipgluding .ap X pdteeation gadce may
further conp& %ﬁ gﬂg cover for c&yerlng ihe functional unit after
nDuntlng the’ TOREEFHHAR - UAR }ﬂ R ftueetiangalend shek- absor bi ng
menber F%Vﬁ gaL% &iotr u rd fron1thecgpper surface of the top
cover coveF il c Bﬁ‘é B Pndh I Jhseissidh device, the
functi onal ude gnet di sk su orted" for rotation, and an
act uat or aggﬁﬁ%?ﬁsf%Fe é enﬁ +??d@°ﬁ5t% $F5H¢%5% PRTE het et i ¢
di sk. [001%1 de f or Carrylng out the Invention] Preferred enbodi nents of
t he presen ntT%m @11 be described with reference to the acconpanyi ng

dr awi ngs. E¢913t is a view of assistance in explaining the assenbly
structure isk drive 1 in a preferred enbodi nent accordlng to t he
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standar ds ﬂ&uﬁ@@@agﬂ {ﬁésgbﬁXQ@.ZWhen the elastic member is

disposed in a middle part of the assembly structure, the

elastic member exhibits an excellent shock-absorbing

function when shocks are exerted in the Z-direction on the

top cover or the bottom cover.

[0014]

When the storage medium comprises a nut inserted
through the elastic member in the direction of the
thickness of the assembly structure and a screw for

fastening the nut and the nut is fastened by a screw, the



[0019] The functional unit 10 includes a nmagnetic disk (disk) 11, i.e., a
storage nedium for storing data, supported for rotation, an actuator
assenbly 12 supporting read/wite heads for reading and witing data from
and to the magnetic disk 11 on its free end part, a voice coil motor (VCM
assenbly 13 for driving the actuator assenbly 12, including a VCM coil and
a VCM magnet, a top clanp 14 for fixedly holding the magnetic disk 11
nount ed on a spindle notor, not shown, on the spindle notor, and a |l atch
15, such as a magnetic latch or an inertia latch, for stopping the heads at

a predet er gkaRdaPas! bhOEh@hEBrﬁ\hfggitéfkr gahVBels%,%i;%ggﬁgggg 0020], The case

assenbly includes a frane bunper an elras ¥ap ing as a

shock- absogfkn r k i aying a_form_factor of
Conpact flggﬁ ?%gggge géﬁgggoﬁﬁgggegg3§E§ggéé%Fiﬁﬁ g?lfPﬁ@ed 2@ conponent s

of the di shede¥bfCdaiReR@ssnR! ate 32 holding the conmponents of the
functional unit 10, and a top cover 33 covering the functional unit 10

pl aced in Eb@lggse pl ate 32. The case assenbly is provided with nuts 35
extending through the top cover 33, the base plate 32, the franme bunper 30
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correspond?ﬁ% ?%p%ﬁgebgggﬁ%fg eagé?gggggyéﬁﬂﬂ%ﬁ? oﬂ%laﬂi%$jﬂ?¥ve i s forned

Shocks i o vorbreesk Svfnctishal Whte STa MBS hAYS 5% impatnacthe o

shock- absogy j pst f st, fr . _Thus, the base plate 32 can
be forned b@hg?jégigg?vﬁlﬁiet h’iﬁgﬁ %asrl?% OTPRAF ARG JUember EQFmRA r epl aced wit h

th hock- ' t f 30 th | ate 32
be. made. ai” o Foar Coeton 1ind 1oAdE pLEEE SR sbhed i Snille ity
| um [ 1 {.ab, 10 t f 30 witth th
base plat & 5o (v 2oy Pefriftaf T Mt 2ol ST RO Al ocd wor

for mass pgQdeId i tgp_ﬁg T gﬂgg)e 30.is forned sq as to utilize
spaces avail abl e ﬁ’l&'ﬁen t e%%%%%i%‘?e@% S 4"6‘? r%bds"o’g}) k, and is a
SingleIﬂﬂéﬂ@ﬁklﬁb@éﬁbfh%?mg*5é€§Orbing function and a side slot function
requi red by Conpact flash type 2. The frame bunper 30 is fornmed by nol di ng,

for exanplggopef hernopl astic el astoner, such as a pol yester el astoner, has
noderate elasticity and is excellent in dinensional stability. The

di sposi ti on of ire saedbuFRBh o3 Rorl the: :3a3RRGk;RROLRLNG MEMBEr, i

m ddl e part of the assenbly structure I's very efftective In i ng shocks

exerted ontid (FFtdiie P SIn FWicd & Y @h%o%%rse%ﬂt%]tooz The frane

bunmper 30 is forned of resins by two col or nolding. Si'nc € Fame bunmper

30 needs tmdaxartuite (fiedunc emlod IOy LG IPTIGAN he
S, e,

function of size slot, the frame bunper 30 or exa g”bé?b part

formed of muthand presig Wi KNG & G at iTyel xhbhﬁhab%gﬁﬁﬁ ’mé#{BQraS a
pol ycarbonate resin or a nylon resin, and a body part torned of a soft

resin havimay de@gmed iofe ned 1o lw%%olw%oa%ﬁg?%%?sh Leblast omer.
The formation of the frame bunper 30 by twocol or nol ding further | nproves
t he shock mestimtdEnee pefrti R otruding in the direction of the side

surface of the portable precision device, and a guide rail

may be formed to guide the portable precision device in

mounting and removing the portable precision device on and

from the object.

[0017]



12 frame bunper 30. Since the base plate 32 is fornmed of a netal, a
sufficient space is necessary in view of strength if the frame bunper 30 is
formed integrally with the base plate 32 by insert nolding. Since the frane
bunper 30 and the base plate 32 are fornmed separately, two-color nolding is
enpl oyed in a narrow space. [0024] The top cover 33 is fastened to the base
plate 32 by screwing the four top cover Pastening screws 36 in threaded
holes forned in the base plate 32. The frane bunper 30, the card assenbly
20 and the bottom cover 31 are fastened together by screwing the two bottom
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purper 30 SHIFThe Zal i o RAFRGS oF M e S tntiitn 1he base
Cover 31 care an kR (R, S pontod® BaBelied oby divieun the
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franme bunmpggep) protrudes outward beyond the other nenbers by a wi dth of,
for exanple, 0.1 nmor above. Therefore, the frame bunper 30 is effective

in absorbi ngmede isea! caheFiRgt Bk TR 3hledichgny! Y on the top cover 33.

Preferred embodiments of the present invention will .

be described with reference to the accompanying drawings.
Fig. 1 is a view of assistance in explaining the

assembly structure of a disk drive 1 in a preferred

embodiment according to the present invention. The disk

drive 1 as a storage medium and a portable precision

device conforming to standards of Compact flash type 2,

namely, standards for small memory cards, has a functional

member 10, i.e., a driving unit (built-in unit), for



[0028) The disk device 1 of the formfactor conformng to the standards of
Conpact flash type 2 is easy to carry and highly portable and is capabl e of
absor bi ng shocks that E may act on the main part thereof when the disk
device 1 is dropped. The parts of the frame bunper 30 forns the periphery
of the disk drive, and the connector 22, the base plate 32 and the top
cover 33 lie on the inner side of plane§9including the outer surfaces of
the frame bunper 30. Therefore, the franme bunper 30 strikes the floor or
the like first when the disk drive 1 is dropped, and hence shocks that act
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[ 0030] Fi nd 6 e views of assistance in explaining the construction
of the co%%%d?%ﬁpﬁitdgi?$ﬂe%ﬁgi tive 1. Fig. 5 is a perspective view of

t he di sk d{' taken fromthe side of the connector 22, and Fig. 6 is an
enl arged view of a corner part surrounded by a circle in Fig. 5. As shown

tandar ds. i s 0 SHARCd F GREA AT A3 areide L radBetaR e ok ari ve
opposi 6 < GOl PLe 6y O oA B4 Taf Sl st thn , opposi te
Fai & 51 TR SE R B eqdrs RIS S Sanstill ol Siteritng Ta
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the connecipr ARl i QMG dAl 'a?qd%%?’hgaeé}%ﬁto,” dalerances in the

di mensi ons of those parts and 1 n the dinension t he asse ot t hose

parts. TherF of Bre FBY HELdHET | i i hose parts and
t he assenbly of t%o%g parts %@g%dﬁiﬁﬁﬂeﬁyﬁ ?‘n%}en?{e({ e t%rminal s of

the connedind’e GRE¥SEC! Inot rbﬁ&ﬁ;{,ﬁ'&lt the &H P fdtdd 9-arth [0032] In this
e

embodi nent, the connector 22 has
latch 15, such as a magnetic latch or an inertia latch,

for stopping the heads at a predetermined position when
the disk drive 1 is stopped.

[0020]

The case assembly includes a frame bumper 30, i.e.,
an elastic member serving as a shock-absorbing member
(shock damping member) having a form factor of Compact

flash type 2, a bottom cover 31 supporting all the



extensions 23 and the guide rails 51 are fornmed integrally with the

extensi ons 23. Therefore, the disk drive can be fornmed in satisfactory

di mensi onal accuracy wi thout determining any tol erances in the dinensions
of parts formng the guide rails 51 and the assenbly of parts, which is
effective in reducing the cost of the pﬁ8duct. The guide rails 51 of the
conventional disk drive are 17 formed I'n a desired di nensional accuracy
by machi ning the base forned by die-casting alum num Since parts of the
guide rails are fornmed in the connector 22 of a resin in this enbodinent, a
machi ni ng peReHents BF thedaivki aByiust hgr u hg,C 03gL In
this enbodinegt, a function of the ¥rané uﬁ%gg §858% gzsﬁéég;égsgﬁ%ing
material i goMpEHeREs0PAhe Lede rails,51 eral l it

difficult to ?orﬁlpgr? o?hg Eﬁggﬁ?ggégrgéﬁg %%te??gfgiﬁoaiégﬁgFohg Wi t hin
the tol er apgeepifgl thbSedhEfl 0 [ ils 51 entirely of a
shock-absorbiﬁg n%tg?%afgh%%igﬁ%g éﬁ%ﬁd?ﬁ%ﬁ?&cg§r¥§,£ﬁ r$3§ﬁoHSPh§ to the
front end Qﬁ.thQNQQﬂﬂﬁ§t ide rails 42 of the PC card 2, of
the guide rails 51, the %Sﬁéﬁgﬁggia% %g%%é;ec%/ v%a)jfu}/\/rﬂ"éf iasg peéftt‘? iy

i mportant, +RF8ubRY Lot e Y\ t or.22 | di ng, and the
ot her parts ofuéheegﬁiggbrg??ELSiggrgh%2$%%§n§§g£%e3$raﬁ%eb B¢ 30. The
di st ances £2n3gh oS L i e,pin f. t connector 22 and a
vertical sur g%e s%oﬁ%aiﬁhéiggﬁ%géF%Pp%?ti %&a??€€?ﬂp%?Y%5t.a§$ﬁ3%n9he

vertical systage 5 LBPedua’ AEenolnduPhe dot DSy connect of 22 formed by

mol di ng, the di stances can accurately beé WRK drive
rosi ot ancorne RESERLATE, 32 AT’ AEPbvAL Lk Nile e 3555 B HEREERR Hhant o
Tt ogral |you s reehaReEy 207 PG e fome Wit 46 PR StFees TSR n
surface (ug@@rtﬁgrggﬁgé%$§rf§§n@g {ﬁkfgg%é;é¥§#€q¥?$&ﬂ§grgﬁ)front end part

of the extension 23 1s beveled inh & horizo sHAPRT Thus,

‘the f j | t ded, .b d th
ext ons, on S CIRED FRE e SHAIE N ORR A S Y T e 0

enhanced, %ﬂ@tén§@{tion of the disk drive in alignment with the guide rails
42 is facilitated by the triangular front end part of the extension 23.

[0035] Thergpz21jhe Y- and the Z-direction are defined in Fig. 5. The X- and
the Y-direction define the horizontal direction, and the Z-direction al ong

the thickness s e nedid ipidleedl Rr@bontiloihicd SEROUTRNLy e Lr ane

bunmper 30 and the connector 22 cover t wo-"di mens FE8&Ei 6% *def i ned

by the X- éndh tdenverlt 16kA1 Akt siSasha d NefHingha zoeys ;%n%;@h@ al part of

the frame bunper 30 protrudes nost greatly wth r

two- di mensaurinuh J e Gitir@m gt iofe@nb¥xplged 389 chli® 1XgditheGlitRitahaus. the
| at eral shocks that act on the side surfaces of the di'sk drive are absorbed
by the frasmodkewmes ry wddk [ 0888k embodiment employs the frame

bumper 30 as a shock-absorbing member instead of a cast

frame. Thus, the base plate 32 can be formed 5y press

work, thick parts formed by casting can be replaced with

the shock-absorbing parts of the frame bumper 30, and the

base plate 32 can be made at a low cost. The base plate

32 may be formed by die-casting aluminum in a shape

suitable for combining the frame bumper 30 with the base

plate 32. It is desirable to form the base plate 32 by



Figs. 7(a) and 7(b) show connectors 22 in nodifications of the foregoing
connector 22. The connector 22 shown in Fig. 7(a) has extensions 24 each
provided with a groove defined by upper and | ower horizontal surfaces and a
vertical surface. The connector 22 shown in Fig. 7(b) has extensions 25
each provided with a |ongitudinal guide rail. The connector 22 of the shape
shown in Fig. 7(a) is satisfactory if shbck resistance can be sacrificed to
sonme extent. The connector 22 of the shape shown Fig. 7(b) is satisfactory
if it is desired to enhance shock resi stance and nmany shock-absor bi ng

prot rudi n%geg%?‘g)g}ktggrfﬁggg Byg&gét§1gP-are used. Since the connector 22

shown in I's provided integrally with the longitudinal guide rails
havi ng guiggo§§ﬁfa0es, the positional alignnment of the holes of the
connect or and the pins of the slot of the PC card 2 is possible. [0037]

As t f ' it i t f b 30
The Shock esi ot At S BABLES] Y nad oA dq LR dr ve 1)
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dri 1 f i vel d by f ' the f b
30 such t naeERar e B £ 3 SR Thdnated BRVESS @ enRektloerotS first
Al th h t t b ]y th t t t
on' the s dEBPELRE 8 8 H A8 EIRE R thof| Sed Lt o foeast and the' base
- plate 32 regg | édfz fr@rgt S Quter boug@ary %f the frame bunper 30 to

h th st g mReE Grmesl By maldingodi nent
ﬁgsa?ﬁ: exggzsgc E;I?gjésgg% as iti niﬂ glots. TLe position?nbngrots
havi ng desited %%}ﬁn%nsi ohs- o7 -t he %%ﬁ@%n?fﬁtaﬁ“ﬁskswl?v%sa?e formed by

hi ni ie- ti | um The b | ate 32 of th
resent | henpeeret SEk et CaEE pOtlet S AP HIFERY ha LHe base plate 32

be f i f t 22 h
posi t1 oni rerrenter b eI T by B SRR 108 dtede 1 nsi de
"th t nglary f b 0. .Jher ef the f b 30
stri kes tho | agle Bl 6T RUPH ooty Tuitfig sikmeath ihe

t [ : i St be | d.

[0030] [ ErFEMPEPEREYE e delinddlf SRR i THEY SlkpivpS 10

descri pti ofysSESAL4 t ent inventign “the disk drjve has a
remar kabl y isrrpr ove% és*ﬁjo%:lﬁs r(l'e}gelLgt{"agéncd(;H a%iz%]ersl{ tghéocfkosp tFRfer %)ﬁ}&t on

the di sk dgd o dhe3di sk drive is dropped. [Brief Description of the
- Drawings] [Fig. 1] Fig. 1 is a view of assistance in explaining a disk
drive in aygseiprred enbodinent. [Fig. 2]

The frame bumper 30 1s formed of resins by two-
color molding. Since the frame bumper 30 needs to have
both the function of a shock-abéorbing member and the
function of size slot, the frame bumper 30 has, for
example, a core part formed of a hard resin having a
comparatively high hardness, such as a polycarbonate resin
or a nylon resin, and a body part formed of a soft resin
having a comparatively low hardness, such as a polyester
elastomer. The formation of the frame bumper 30 by two-

color molding further improves the shock resistance of the



Fig. 2 is a plan view of the disk drive showmm in Fig. 1. [Fig. 3] Fig. 3is
a sectional viewtaken on line A-Ain Fig. 2. f. [Fig. 4] Figs. 4(a) and
4(b) are views of assistance in explaining the relation between a disk
drive and a PC card in conbining disk drive with the PC card. [Fig. 5] Fig.
5 is a perspective view of the disk drive as viewed fromthe side of a
connector. [Fig: 6] Fig. 6 is an enlargéa view of a corner part surrounded
by a circle in Fig. 5. [Fig. 7] Figs. 7(a) and 7(b) are views of connectors

in nodifications. [Explanation of Reference Nunerals] 22 1 ... D sk
drive, 2 . ¢raRE bamferld HOE L R0 ) -
Act uat or asggan§ er .9 CNIasse#%? a%% ﬁ a op c é%ﬁ ?ﬂnctlonal

Connect o)™ E%lpréngﬁﬁf%%ﬂg 2.5%.%,52 poes AESEh ) %ﬂ ‘?”?%engtgonom

cover, rgizl 1£- tHE8S8rBha! GumBdr 30 P& B0ikmdd 1nted¥i115%1tn BRECHasa!

plate 32 by insert molding. Since the frame bumper 30 and
the basé plate 32 are formed separately, two-color molding
1s employed in a narrow space.

[0024]

The top cover 33 is fastened to the base plate 32
by screwing the four top cover fastening screws 36 in
threaded holes formed in the base plate 32. The frame
bumper 30, the card assembly 20 and the bottom cover 31 i
are fastened together_b& screwing the two bottom cover
fastening screws 34 in a threaded holes formed in the base
plate 32. A part, on the side of the connector 22, of the
card assembly 20 is fastened to the base plate 32 by

screwing the bottom cover fastening screws 34 in the nuts

35.
[0025]

Fig. 2 is a plan view of the disk drive 1 formed by
assembling the component members shown in Fig. 1. When
the disk.drive 1 in this embodiment 1s assembled, the
frame bumper 30, i.e., a shock-absorbing member, surrounds
the side surfaces of the disk drive 1. The frame bumper
30 is designed in dimensions such that parts of the frame

bumper 30 protrude by a width in the range of 0.5 to 1 mm



23 Fig. 1 1: Disk drive 10: Functional unit 11: Magnetic disk 12: Actuator
assembly 13: VCM assenbly 14: Top clanmp 14 15: Latch 20: Card assenbly 21
Printed wiring board 22: Connector 30: Frame bunper 31: Bottom cover 32:
Base plate 32 33: Top cover 34: Bottom cover screw 36: Top cover Screw

13

from the side surfaces of the base plate 32, and has parts
30a protrudiﬁg by a width in the range of 0.5 to 1 mm from
the outer side surface of the connector 22. The frame
bumper 30 has thick corner parts 30b, which is most likely
to be exposed to shocks. Thus, the disk device 1 can be
protected from lateral shocks that ‘are exerted on the side
surfaces of the disk drive 1 by covering the periphery
(side surface in the two-dimensional direction of the
external shape) with the bumper frame 30.
[0026]

Fig. 3 1s a sectional view taken on line A-A in #ig.
2. As shown in Fig. 3, the bottom cover fastening screw
34 is screwed in the nut 35. The ndt 35 formed of a hard
materlal, such as a metal, is extended through the base
plate 32, the frame bumper 30 and the connector 22 and
determines the distance between the base plate 32 and the
bottom cover 31. Thus, the base platé 32 and the bottom
cover 31 can be joined together in accurate dimensions
even though the frame bumper 30, i.e., a shock absorbing
member, is soft.
[0027]

As obvious from Fig. 3, the side surface of the
frame bumper 30 protrudes outward beyond the connector 22
to enhance the shock-absorbing function against lateral

shocks. The nut 35 has a head sunk in the upper surface



Fig. 2 1: Disk drive Fig. 3 Top surface Side surface r 24 Fig. 4 1: Disk
drive 2: PC card 41: Slot 42: Quide rail Fig. 5 51: Guide rail Fig. 6 23
Extension Vertical surface Horizontal surface (lower surface) Fig. 7 24:
Ext ensi on 25: Extension

14

of the frame bumper 30 so that the surface of the frame
bumper 30 protrudes outward beyond the other members.
More specifically, the surface of the frame bumper 30
protrudes outward beyond the other members by a width of,
for example, 0.1 mm or above. Therefore, the framé.bumper
30 is effective in absorbing vertical shocks that may act
directly on the top cover 33.
[0028]
| The disk device 1 of the form factor conforming to

thé standards of Compact flash type 2 is easy to carry and
highly portable and is capable of absorbing shocks that f.
may act on the main part thereof when the disk device 1 is
dropped. The parts of the frame bumper 30 forms the
periphery of the disk drive, and the connector 22, the
base plate 32 and the top cover 33 lie on the inner side
of planes including the outer surfaces of the frame bumper
30. Therefore, the frame bumper 30 strikes the floor or
the like first when the disk driVe 1 is dropped, and hence
shocks that act on the main part of the disk drive 1 is
limited at a minimum. |
[0029]

The construction of the connector 22 of the disk
drive in this embodiment will be described below.

Figs. 4(a) and 4(b) are views of assistance in

explaining the connection of the disk drive 1 to a PC card



25 CLAIMS; 1, A disk drive conprising: a functional unit including a disk
serviﬁg as an information storage medium and a case assenbly hol ding the
f'unctional unit therein; wherein the case assenbly is provided with a thick
frame bunper serving as a shock-absorbing nmenber, and the surface of the
frame bunper protrudes from side surfaces of the disk drive beyond other
menbers. 2 The disk drive according to ¢ aim 1, wherein the case assenbly
i ncludes a top cover covering the upper surface of the disk drive, and the
surface of the frame bunper protrudes beyond the surface of the top cover
i.sk drjve according to claim

I whor o e e Pr Angnpoeiaes; H8 Ay it YRR £ LR ST RS on of

detaChablytﬂgualgﬂgdfm$edisgngrkﬂg BB 82r8b£?céhd Fig. 4(b) is a
view taken from a direction opposite a direction from
which Fig. 4(a) is taken. The PC card 2 in which the disk
drive 1 is inserted, similarly to the disk drive 1,
conforms to the standards of Compact flash type 2. The
disk drive 1 is inserted in the PC card 2 in the direction
of the arrow shown in Fig. 4(a). As shown in Fig. 4(b),
the PC card 2 1is provided with a slot 41 in which the
connector 22 of the disk drive 1 i1s connected, and guide
raills 42 for guiding the disk drive 1. ?
[0030]

Figs. 5 and 6 are views of assistance in explaining

the construction of the connector 22 of the disk drive 1.
Fig. 5 is a perspective view of the disk drive 1 taken
from the side of the connector 22, and Fig. 6 is an
enlarged view of a corner part surrounded by a circle in
Fig. 5. As shown in Fig. 5, the connector 22 having about
fifty pins and conforming.standards is disposed on one end
surface (side surface) of the disk drive 1, and guide
ralls 51 corresponding to the guide rails 42 are formed on
the opposite side surfaces of the disk drive 1. In this
_embodiment, opposite end parts of the connector 22 is
extended so as to form parts of the gulde rails 51.

[0031]




26 4, A disk drive according to claim3 further conprising a connector that
is inSerted in a slot forned in the object when the disk drive is nmount ed
on the object; wherein the connector serves as part of the guide function.
So The disk drive according to claim 1, wherein the thickness of the case
assenbly in the direction of the thickness of the frame bunper is dependent
on a nut. 6, The disk drive according tmsclaim1, wherein the frame bunper
is formed of an el astoner. 7a A storage nedi um havi ng an assenbly structure
capabl e of being detachably | oaded into an object, conprising: a connector

;gr lr?;anlgn:ﬁr Eai'(tjelr nlkc'iﬁfjl sginog‘}ﬁlefi(r%{(’){ﬁg;élpgbr{ %geo?érogl%}é;f%%?ﬁférﬁé‘i Ct?gafnge; equi red
o di mendy oy T8 SRR TEOE 12 L08Rk thhe AREES £akE R ' On'  he
connect or it eLRE AP A co 1 Blofindll o GHESERTFamESE LS 19 1O

guide the connector 22 so that the terminals of the

connector 22 may be connected to those of the adapter card

(PC card 2) to make the product conform to the standards

of Compact flash. In the conventional disk drive, the

guide rails 51 and the connector 22 are separate parts,

and hence the positional relation between the terminals of

the connector 22 and the guide rails is dependent on

tolerances in the dimensions of those parts and in the h

dimensions of the assembly of those parts. Therefore,

severe tolerances in the dimensions of those parts and the

assembly of those parts must be determined to insert the

terminals of the connector 22 correctly in the slot 41 as

shown in Fig. 4

[0032]

In this embodiment, the connector 22 has the
extensions 23 and the guide rails 51 are formed integrally
with the extensions 23. Therefore, the disk drive can be
formed in satisfactory dimensional accuracy without
determining any tolerances in the dimensions of parts
forming the guide rails 51 and the assembly of parts,
which is effective in reducing the cost of the product.

The guide rails 51 of the conventional disk drive are



structure that is nounted on the object. 9 The storage nedi um according to
claim7, wherein O the elastic nember is provided with a guide structure
t'hat is guided by and nounted on the object. |10 The storage medi um
according to claim7, wherein the elastic nmenber has parts protruding from
all the two- dimensional side surfaces beyond other menbers. 11, The
storage nmedi um according to claim7, whEtein the elastic nmenber is di sposed
in a mddl e part of the assenbly structure. 12 The storage nedi um according
to claim?7 further conprising: a nut inserted through the elastic nenber in

fact eni ng. £ REmah L AcleFAPEST afheb AT RATT HBAERRY, B PoRnERLedcRAl cknos

fastening t erern a form BRi ckness
IS detern]ﬂggeb¥o£ﬂ35e9§n&iLDSagginByaiﬂﬁiﬁﬁ&?WLSince parts of the

guide rails are formed in the connector 22 of a resin in
this embodiment, a machining process is omitted, which
further reduces the cost.
[0033]

In this embodiment, a function of the frame bumper
30 of a shock-absorbing material is used as a part of the
-guide rails 51. Generally, it is difficult to form part
of a shock-absorbing material in dimensions within the
tolerance and it is difficult to form the guide rails Slh
entirely of a shock-absorbing material. 1In this
embodiment, parts, corresponding to the front end of the
connector 22 and the guide rails 42 of the PC card 2, of
the guide rails 51, the dimensional accuracy of which is
particularly important, are formed integrally with the
connector 22 by molding, and the other parts of the guide
ralls 51 are fbrmed in the frame bumper 30. The distances
between the positions of the pins of the connector 22 and
a vertical surface shown in Fig. 6 are particularly
important. Since the vertical surface is the surface of a
part of the connector 22 formed by molding, the distances
can accurately be determined. Thus, the disk drive is
formed with a desired dimensional accuracy and has an

improved shock resistance.



28 13, A portable precision device including an assenbly structure and
capabl e of being detachably nounted on an object, said portabl e precision
device conprising: a functional unit; a base plate for holding the
functional unit; and a shock-absorbing menber forned separate fromthe base
plate and disposed in a mddle part of §fe assenbly structure; wherein

| ateral shocks acting on the portable precision device are absorbed by the
shock-absor bi ng nenber. 14e The portabl e precision device according to
claim 13, wherein the base plate is formed by press work. 15, The portable
preci sion peyd£Le according to claim13, wherein the shock-absorbing nmenber
Is formed of resins by two-col or nol ding.

In Fig. 6, the extension 23 having a horizontal
surface (lower surface) and part of the vertical surface
1ls formed integrally with the connector 22 by molding, and
the other horizontal surface (upper surface) 1s formed in
the frame bumper 30. A front end part of the extension 23
is beveled in a horizontally triangular shape. Thus, the
frame bumper 30 having a guide function can be protruded
beyond the extension 23. Thus, the shock absorbing
function of the corner part is enhanced, the insertion of
the disk drive in alignment with the guide rails 42 is i
facilitated by the triangular front end part of the
extension 23.

[0035]

The X-, the Y- and the Z-direction are defined in
Fig. 5. The X- and the Y-direction define the horiﬁontal
direction, and the Z-direction along the thickness is the
vertical direction. In this embodiment, the frame bumper
30 and the connector 22 cover the two-dimensional
direction defined by the X- and the Y-direction. As shown
in Fig. 2, the peripheral part of the frame bumper 30
protrudes most greatly with respect to the two-dimensional
direction defined by the X- and the Y-direction. Thus,
the lateral shocks that act on the side surfaces of the

disk drive are absorbed by the frame bumper 30.



16, The portabl e precision device according to claim13, wherein the
shock- absor bi ng menber has a protruding part protruding in the direction of

t'he side surface of the portable precision device, and a guide rail is
formed to guide the portable precision device in nounting and renoving the
portabl e precision device on and fromthe | 29 object. 17 The portable

preci si on device according to clain113,i%rther conprising a card assenbly
provided with a connector to be inserted in a slot formed in the object;
wherein the connector serves as part of a guide rail for guiding the
portabl e prgggghon device in nounting the portable precision device on the
object. 18, The portable precision device according to claim 13 further

| Si t , r4 t upctional unl fter nmounting the
Funeti onal’ uni ¢ ate H0 SIS0 ol PHESRRA B bi ng member nas 2
part pr ot rgangs URREGHs | 6P MLhBCrHPRE1RY" L8586 Lok NS2 ! ORsQVer Covering

functional uni
~connector 22 shown in Fig. 7(a) has extensions 24 each

provided with a groove defined by upper and lower
horizontal surfaces and a vertical surface. The connector
22 shown in Fig. 7(b) has extensions 25 each provided with
a longitudinal guide rail. The connector 22 of the shape
shown in Fig. 7(a) 1s satisfactory if shock resistanée can
be sacrificed to some extent. The connector 22 of the
shape shown Fig. 7(b) 1s satisfactory if it is desired tg
enhance shock resistance and many shock-absorbing
protruding parts of the frame bumper 30 are used. Since
the connector 22 shown in Fig. 7(b) is provided integrally
with the longitudinal guide rails having guilde surfaces,
the positional alignment of the holes of the connector 22
and the pins of the slot of the PC card 2 is possible.
[0037]

As apparent from the foregoing description, the
frame bumper 30 improves the shock resistance of the
removable hard disk drive (the disk drive 1) ﬁaving, for
exampie, the form factor of Compact flash type 2. For
example, shocks that will act on the main part of the disk
drive 1 when the disk drive 1 is drbpped can effectively

be absorbed by forming the frame bumper 30 such that parts



19r The portabl e precision device according to claim 13, wherein the
functional unit includes a magnetic di sk supported for rotation, and an
dctuator assenbly for reading data fromthe magnetic disk and witing data
to the magnetic disk. .ASY.Afu. Af(.Af,.ASA . Au. Ae. A3, . A3. A3a. A3, . Aa, . A3. A
& A?. A@, . AF?. A@GR A . A A?. AY&l +. A32 . A A& A, H& AH. A& Ay. AN&26=dhk*J
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connector 22 can be formed so as to recede inside the

outer boundary of the frame bumper 30. Therefore, the

frame bumper 30 strikes the floor first even if the disk

drive is dropped with the connector 22 facing down., so

thatlthe shock resistance can be improved.

[0039]

[Effect of the Invention]
As apparent from the foregoing description,

according to the present invention, the disk drive has a

remarkably improved shock resistance agalnst shocks that
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may act on the disk drive when the disk drive is dropped.
[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 is a view of assistance in explaining a disk

drive in a preferred embodiment.
[Fig. 2]

Fig. 2 is a plan view of‘the disk drive shown in

Fig. 1.
[Fig. 3]

Fig. 3 1s a sectional view taken on line A-A in Fig.

5. (.
[Fig; 4]

Figs. 4(a) and 4(b) are views of assilstance in
explaining the relation between a disk drive and a PC card
in combining disk drive with the PC card.

[Fig. 5]

Fig. 5 is a perspective view of the disk drive as
viewed from the side of a connector.
- [Fig. 61

Fig. 6 is an enlarged view of a corner part
surrouhded by a circle in Fig. 5.

[Fig. 7]

Figs. 7(a) and 7(b) are views of connectors in

modifications.

[Explanation of Reference Numerals]
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1 ... Disk drive, 2 ... PC card, 10 ... Functional unit,

11 ... Magnetic disk, 12 ... Actuator assembly, 13 ... VCM
assembly, 14 ... Top clamp, 20 ... Functional member,

21 ... Printed wiring board, 22 ... Connector (interface
connector), 23, 34, 25 ... Extensions, 30 ... Frame bumper,
31 ... Bottom cover, 32 ... Base plate, 34 ... Screw,

35 ... Nut, 36 ... Screw, 51 ... Gulde rail
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Fig. 1

1l: Disk drive

10: Functional unit

11: Magnetic disk

12: Actuator assembly
13: VCM assembly

l14: Top clamp 14

15: Latch

20: Card assembly

21: Printed wiring board
22: Connector L
30: Frame bumper

31: Bottom cover

32: Base plate 32

33: Top cover

34: Bottom cover screw

36: Top cover screw

Fig. 2

1: Disk drive

Fig. 3
Top surface

Side surface
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Fig. 4

l: Disk drive
2: PC card
41: Slot

42: Guide rail

Fig. 5

51: Guide rail

Fig. 6
23: Extension
Vertical surface

Horizontal surface (lowep surface)

Fig. 7
24: Extension

25: Extension
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CLAIMS:

1, A disk drive comprising:
| a functional unit including a disk serving as an
information storage medium; and

a case assembly holding the functional unit
therein;

wherein the case assembly is provided with a thicﬂ
frame bumper serving as a shock-absorbing member, and the
surface of the frame bumper protrudes from slde surfaces

of the disk drive beyond other members.

¢ The disk drive according to claim 1, wherein the
case assembly includes a top cover covering the upper
surface of the disk drive, and the surface of the frame
bumper protrudes beyond the surface of the top cover on

the upper surface of the disk drive.

3, The disk drive according to claim 1, wherein the
frame bumper of the case assembly has a guide function of

detachably mounting the disk drive on an object.
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in the object when the disk drive is mounted on the
object;
wherein the connector serves as part of the guide

function.

3, The disk drive according to claim 1, wherein the
thickness of the case assembly in the direction of the

thickness of the frame bumper is dependent on a nut.

6, The disk drive according to claim 1, wherein the

frame bumper is formed of an elastomer.

e A storage medium having an assembly structure
capable of being detachably loaded into an object,
comprising:

a connector to be inserted in a slot formed in the
object; and

an elastic member forming an external shape not
departing from a form factor that is required in mounting
the storage medium to the object;

whereiln the positions of two-dimensional side
surfaces of an external shape is dependent on the

connector and the elastic member.
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9, The storage medium according to claim 7, wherein
the elastic member is provided with a gulde structure that

1s guided by and mounted on the object.

10, The storage medium according to claim 7, wherein
the elastic member has parts protruding from all the twoL

dimensional side surfaces beyond other members.

11, The storage medium according to claim 7, wherein
the elastic member is disposed in a middle part of the
assembly structure.

12, The storage medium according to claim 7 further

comprising:
a nut inserted through the elastic member in the
direction of the thickness of the assembly structure; and
a screw for fastening the nut;
wherein a form factor in the direction of the

thickness is determined by fastening the nut by the screw.
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structure and capable of being.detachably mounted on an
object, sald portable precision device comprising:

a functional unit;

a base plate for holding the functional unit; and

a shock-absorbing member formed separate from the
base plate and disposed in a middle part of the assembly
structure;

wherein lateral shocks acting on the portable

precision device are absorbed by the shock-absorbing

member. £

14, The portable precision device according to claim 13

r

wherein the base plate is formed by press work.

15, The portable precision device according to claim 13,
wherein the shock-absorbing member is formed of resins by

two-color molding.

16, The portable precision device accordiﬁg to claim 13,
wherein the shock-absorbing member has a protruding part
protruding in the direction of the side surface of the
portable precision device, and a guide rail is formed to
gulde the portable precision device in mounting and

removing the portable precision device on and from the
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17¢ The portable precision device according to claim 13
further comprising a card assembly provided with a
connector to be inserted in a slot formed in the object;
wherein thé connector serves as part of a guilde
rail for guiding the portable precisidn device in mounting

. the portable precision device on the object.

18, The portable precision device according to claim 13
further comprising a top cover for covering the functiongl
unit after mounting the functional unit on the base plate;

wherein the shock-absorbing member has a part
protruding upward from the upper surface of the top cover

covering the functional unit.

19, The portable precision device according to claim 13,
wherein the functional unit includes a magnetic disk
supported for rotation, and an actuator assembly for
reading data from the magnetic disk and writing data to

the magnetic disk.



