;e3e; TL8& 6\ T [g" 5 JA N 2005 Specification Portable electronic
apparatus di sk drive unit, |oading nenber, and conputer housing DeﬁdMquw
E2scr|pt|on of the Invention: [Field of the invention) The present
invention relates to such a disk drive unit as a hard disk drjyve
nore particularly to a technique preferred for |oading the dlﬁwmmmmeMH’mt
in a lap-top personal conmputer. (Background art] Hard disk dr
(HDD) are the nost popul ar external sptofageaunits enpl oyed for congusers.
Each of those hard disk drive units is structured so as to dlsgose one or

nore magneti c di sks on one and the same shaft and drive the d’ MmmMMWHmmmﬁe
of a spindle notor. The hard disk unit, (HDD) has a magnetic

head di sposed EQ_As_E@_EaQegeaﬁh;Hthet|c di sk and read/wite dat &ofos@ni on

the disk. This magnetic head is driven by an actuator, generally by a voice
coil nmotor. Th etic ks, it he etic he t he actuator are
all housed in E ggggl%g ?g(%?ﬁglcp ggg@ £%%CI6§%$% %ggé nlt’II]y 29 xh
an HDD is atta@ﬁ@HeFo ANPef YBRITCC ARSI (hereinafter, to be referred to
as a PC) by screws. Conventionally, however, there have been proposed

vari ous nethods for attaching an HDD to a PC. For exanpl e, Published

Unexam ned Patent Application No. 11-73760 discl oses an HDD whose position
can be easily adjusted after it is fixed to a PC. Because the HDD i ncl udes
such dynam c nechanisnms as a spindle notor for rotating magnetic di sks and
an actuator for a magnetic head, it is sensitive to inpacts. Such the HDD
is also installed in respective |ap-top personal conputers. Because |ap-top
PCs are often carried around, they receive inpacts nore frequently and nore
strongly than desk-top PCs. This is why the HDD installed in respective

| ap-top PCs is required to: have higher resistance to inpacts. And, in
order to assure such the high inpact resistance, the HDD nust be fastened
firmy to the subject Iap t op PC An HDD configured by a 2.5-inch form

factor is instakettedlied Precpipténh dBpthap eapectively. The
representative val ue of th|s forntfactor is 100.2 0.25 mm (1) x 69.85

0.25 mm (W) % gdS )N gg | ap-top PC body is provided with a space
referred té as an s ot % P dluntbay or device bay), so that an HDD

is | oaded and fixed in this space The HDD is provided with a connector for
recei vi ng &hgpovieresaippl ynusedico sehdteecedveudat & tdlsk oy Bxe ennalk as a
devi ces. ThiagdHDR iGONNeGHiGie i S cdenNneckhedet oparcomnect of ofo t he sudyactque

| ap- 198 PO, Rue o s qonnaall ot Astheslapstop PO Y1 2 Hhie eqnnesians,,

the HDD is d'to the y. However, suc ctlon t he
connect or C®MPNSEF i cient to f|x the - 5 JAN 2005 HDD to the PC
entirely, so the HDD is also fixed by screws that go through the housing of
the | ap-togsRekgiBUR aerqgretel y through the HDD slot vertically so as to
assure the inpact resistance of the HDD.
Hard disk drive units (HDD) are the most popular external
storage units employed for computers. Each of those hard disk
drive units is structured so as to dispose one or more magnetic
disks on one and the same shaft and drive the disk(s) with use

of a spindle motor. The hard disk unit (HDD) has a magnetic




[Problens to be solved by the invention] The |lap-top PC has been attenpted
so as to be reduced nore in weight and thickness, thereby irrprovi'n@JANQ(][]g
portability. Th a | ap-top PC has been thinned in nillineters. The
conventiona 1 method for fixing such the-HDD to the subject |ap-top PC has
been one of*e@sk Proitsats t@ appear fhnet Fé@chhin@ghggigg%ggﬁsagf t he PC. |
Figure 12 shaoss fronoss seetional. stmygiure of the HDD art ac ed °88/ 4T pEepy
screws. | n Gicguig, 12, e;lgfrgigch numeral 90" deores 99 hbtisEdvepefler eace
nuneral 91 denotes 'l ap-top dusi RglCantr refirtence muremakn82ideneoLps a
screw. As SHEWn"RANEF§@r derpls .a redesshdlactgafor ned d ”ai'ﬂechngetCPp PC
housi ng 91hsustihgt refierheadt§2as of tg]fcl%gﬁgg 92.Ls prevented from di'fecf
extrusion fromthe outer surface of the PC 91.°1n case the head 92a of the
screw 92 iaegx%g?ﬁd to the outer surface of the PC 91, the head 92a cones
in contact W th thé suttdte2dn. HiRi ciF t hetRQied put, at henebyathes fac
cones to h&berganafitaver abbe step.rdtisdss Wy the rgce?ﬁ 9l1a is ?’gémedgi n
the PC 91 andvtheibgadipa pf.dhe. scrgw 92 is enbedded "hdrei, 15CHPRr to
form such ﬁ@ghgggeﬁrQé\%taE e PC housing 91 fUiSt BESPhi Bkeprirdcoordings t o
t he depth ‘zf the formed récés899fa. HRAA,*°t ki £thas Beenexammbst ashiel {Heg

t hi nni ng t l%j?‘%’ﬂ}?%‘ﬂ) PeteRtstApetiratican shie atihes7bandy; 41 JdRD nust. he
fixed firn¥§ose pheisubpechtnl ap- togys ARG G, er as .heen ng techni'que
devel oped p®. make the |ap-top PC thi ngsaﬁagfséc%{aoraﬁlt%rarf% 1% thEedDiot @ t he
PCf firmy. . Under such circunstances, it is an object of the present
invention to provide a fixing structure for enabling the portable

el ect roni CHpPHF 4t tlket BDBe inhilnded andhsdg¢hamnc ehe&hs PG deyi ge as g _HDD
to be firmatdy xethbit o rotatpagt ahhgnet £61 1QRLE apRar at us sych as &Y 5%— fop
PC.: And, iladisettiOt REEqY 3t ig {’erijé}NiZ\zOeOE’C obj ect of “T hé Tréd&ht iR¥enti on
to providega i anédtfélvleectmit a [ oadi ng nermber"PHid confuElr teusimiy is
provi ded respectively Wth Such®8F§SE G stharctape. peSanmaly ebmpheers.

i nvent i on]l.3 S5t ed8RT PRV ARsor ahas afitam nesr g OUEBAAA Of &3t ry%t:g_rlge
havi ng scA@raddissposesl tnegacetlel aha m@eplsacr}%ngh%eccy on (?f t'he housi ng of
t he subj eatilsapis ORHRC, thdeRBBY Liﬁfléa’l%e%n HOD to-the PCT i T & Sefve

t he abovergglgl\i%rétdi qal, problens. " Thi's“i's bétalSBPIHel Weadidapotop h@Cscr bsws
are prevent rom ex‘pr%)sV 19" hef Klrtagecononiimpacthe | amd,opi PG i §e Put
when the &€rc3RSWre @usposee i highar dinpakbt sued iveynctN e gRsewhat ls a
matt er i sfemitgngHetfhenlprtamothd imldjlalatcggpb@qgiﬁqu firmy to the subj act

| ap-top PC. In the case of the conventional |ap-top PC, the HDD is fixed to
t he subje - PC by .fastening the bottom of the HDD housing to the

| over wal ﬁkoﬁph%gﬁﬁbg'ﬁ%? B 2 e PARGR KosBr astor nicaestdla &L oW 1Y €
used in pBFEPFBF f8PrherpPaAerdipectivelyofl thiee RGP MAMENEL i vkl vaSue of

i npossi bl ehig eapinoygltghgrcggvgm)i.@galo_ggtglﬁd Egat é%xes the bottom of 't he
DD housi oo dLr g3 | 9§ he oy el "o h&* DD &7 of° of OrRE mEp-(Wop xPC
With screpg Tnig" | NdiCates 'tat! A& OB XFnBofbr e provivsdf fiithent spacease
screws are sinpry b2ed®i AN pBPRI $EPL t (OF e Meiding diayeoti aavieef bayhhegHDD to
the PC. ViRt nen ditfarimdeadeddasignededetiveen st B &PD housi ng and 't he "HDD
slot, the HDD can be fixed firmy to the lap-top PC. Wien no clearance is
formed befyeen bhﬁDJSDD hougi ng and the HOD ,. slot, however, it is not so
easy to load the PREEITRL  MBBPs It conErtvadiey okceleihDd npewbhe HDD
slot is dORPhanYgedy. tohaesicleca ipropertac! ear apsg ie%{t@qtnaflorggg.ggé ween
the HDD MOusi gpmndohfiectid 54 Obonhdonaeds, Mpre, time for | oading the. HDD
into the l'a'azt%gotpé.hanmﬁf‘é‘eff‘ot@ﬁ'd earance | s forned. ctheprodficenbmect
effici en%y t hus goes |ow I'h_-3f3efCtBeSoiWe thehsr disirernopt ey efior ethd he
convent i GiYAM9E ST Eop the ARP rlequf el suchhe medeier g 118 C| eaﬁﬁdr&pebe[et ween
the HDD lsoei nhed comnebtddN BP0 slot. Lt should thus

avoi ded to elininate this cl egr aﬁ%%ﬁ%ﬁggﬁéséﬁ%“m%{ﬁ% difteslXs d-hes not
to lower the productivity. As described above, the HDD | oaded in the HDD
slot of the lap-top PCis fixed firmy to. the wall surface of the HDD sl ot
so as to inprove the resistance to inpacts. And, the present invention has
exam ned enpl oynent of a structure for fixing the HDD closely to the wall
surface of the HDD slot step by step as the HDD, is |oaded in the HDD sl ot
on the assunption that a predeterm ned clearance is fornmed between the HDD
housing and the HDD slot. Hereinafter, this concept of the present
invention will be described with reference to Figure 11.



Figure 11 is a side cross sectional view of the HDD 60 to be |oaded in the
HDD sl ot 70 of the lap-top PC. In Figure 11, an HDD si de. sl ope ans)gAN%lﬂ i's
provi ded on a side surface of the HDD 60. The sl ope menber 61 has a"sl opg
i nclined f(rjr(l)lginglupper right to lower left and facing down. The HDD slot 70 is
partitione B® UpperC vt irEly ,a showgk | . 42 d.a pair of side walls
(not illustgat edroulhe HRD %%ts}i/?]g i ngl L{q]?gbfl% %%chi%]exégcfdﬁ'e SEhfyer that
having a sl gpe ir}]cl i ﬁed from upper right fo {ORETOR effCranbofaciqunotews.) y
FEbugHe( &

Figures 11(A) u DLy $bPshyRrtheablyesof aas | oadidngdhe HOD 6Q in.the
HDD sl ot 70F&flatandeapft appePEDDAS shown in Figure 11, when the HDDqglgagﬁ:om

in Figure 11(A) is further inserted into the HDD slot 70, the slope of the
HDD. side s r 61 cones _in contact with the slope of the slot side
sl ope nenbeﬂr%jjle{r%{ggﬁé’mﬁei ROEY §tray 1yeB)invant ionfien the HDD 60 shown in
Figure 11(B) is further inserted into the slot, the HDD side sl ope nenber
61 goes up Wre tlep-siqgper®@fhideyesl O i | gpe nenber 74. Consequently,
the HDD 60 yjtig@if grg?pv\@}ilf&rg he HéA iﬁ%e“qjgcje%pesoneafﬁ)e}o 61€ | 5e@4 ¢ ek heelr erovas
on the slope of the slot si dE %1 o P heMPEAY iTlHe IHBD B0 a1l iGQTeS TRe
contact wi tHPrAEPudferlatal Peem bhintes HDD 1Dl ind @S .Showhe i okl ONE 8,11 O .
5 - 5 JARe2H08 Ay shiowmd rswdigueie lippt e RLESEN i nyentor proposes: That
the HDD 60bskauldhd ngl udes theHR Side sl ope member 81 “and P CRDB 1 ks 70
shoul d i nckydepthe %l.ggrgi ¢ sl ope menber 74 s9 tHEt thHDID aoraomes an

cl ose cont ag;tawi th th WBPYS 7L s st Reckdnprlnat fud@) rofot heydpR s ot

upp

70 with goB4tasBeds tehe g?i BY ngcmexeonentns Fafuket h2of r£ROsE, SL orﬂﬁ%&earﬁg%rqiﬁm
and 74. ThéerDbesi d@Ds| lopss imeyybere fidr aRQ thignelagt id§e3| ope menber y
be conver shoas mBghessq P SQNES tr{'uﬂl%rgld@;?pl acenent - of “PRESHDBABOTPR ke

pl ane di reﬂgg ot 9,a displacenent 1n"ave t?ﬁ%‘?t%‘? reciIe - | eorshewnt dn
achi eve the above obj ect=Ctheretdrss frassorimbite dlacttopnice aRRATALUS 10f
the present®i hY8ht tdf heedudés athdbei mgreaviong iz Sdr@veirl'@e\ﬁhif%ma%[ir ot

el ectroni cexipfusient ore lkaadedtand durredeWdid e jhep el gﬁt ronjc unit havi ng
a pl ane aresadnshi hbekngssdhat oar qspre%dggee%m ned: an el ect rohi E24fi £hfo be
fixed in the §jf ot @ fgaséeg%ng nenber bf g et aﬁ hPFFasuadiarg Por chei n
the direction for. o e hg aftl F9% gt HEOndlRsEt Wdihe thri suiriatbeosl Qhiof, t he
housi ng; artf <ot &S ort esieber ther suofives tdangd he diasil aGeBRL vb b he

di rection &P | oalthng thewabeeheorieeedBi b1hN ikhgHQus ng \tﬂ% t he

di spl acemaie imeddel r&Ctign JErdd Gal ;Lo t Eed Igne ar éa wiéh he’! and

el ectroni Gy tof s, | gaded in the Fousi ng. “The& 5‘8 t BBfEe N ect Fonprdemppiae at us
of the present j.nvention alSH i udde fRsthMSiaebemsst typi ALt VoSl WS
for gener gﬁcﬁg‘"dénﬂa§9eﬁilﬁgdﬁbtbe0f egpecidrwely rietekBeo; i r eghgon f or %Osadi ng
and fi xi nédpeehe agl ebstonle o ttHihine $hot19f- i ng. nsequent1y,
there is no need to fasten the el ect-?oni c %Jén)étéc\t/?tﬂg‘o;%r \?\gulgﬁufﬁe direction

verti cal sin ile it is needed conventionally. It is thus
possi bl e bg tr%am%erﬁ%(?rh%ﬁ\glgngf:héoﬁwe’E‘\éﬁ/,b‘%’ héiped t Giinel yeltect tioni surpgeRar at us

thin ' nor8PrkoBt Pict uked, Funeterivoy egeeheﬂausechhﬂqtﬁ)@_r&é’spéfor%éc?céor ?z{)éik%
appar at ustbe tllag—-roes ent ﬁﬂ%%é&%ﬂa@%%f? nfOTNGI Shon [IBIDET ena ed to
convert thergdigpl acement in the direction tor Toa |nglF%é”§?eE?r6HFcPGnit
inthe slot to the displacenent in the 6 " - 5 JAN 2005 direction

verti cal bg@éhe pl ane area, the electronic unit can be stuck closely to the
upper or ¥ v&ldh ot itrhemstetcaden itthei gl rpisGoyni Lo i s .| oaded in the
sl ot . Theiﬁﬁ@ﬂﬁiéﬂOﬂxﬁeﬁggbiﬁén gongerg]thefﬁ%sgﬁ %ggen%fiﬁﬂvhepﬁFF@EFion
for Ioadh&gréqgkelectro ic.unrt in tRe"S of "EBCHRES di kPl acawbdtingn the

di rection® vertical ?%?qqﬁ9nﬁFanéPHF¥@%ﬂﬁoﬁxacdnwdﬁngnhedthenﬂasggahngagction
of each feketiamiameieice i snabes tbl b0 1AL N £h R4 ELECLRANLE ML L O

t he housidigdfrdie @@@%@ngseggghrggig ap 9rat:§ more frroy. PRF& 'EMMy
the portable el ectronic. apparatus can eas Y@ &f Ged @W%ac%%:lﬁhen@bmwersion
menber of the portable, el ectroni c apparatus shoul d have a sl ope as
described with:.reference to Figure 11. Concretely, the conversion nenber
enpl oyed in the portable el ectronic apparatus of the present inventionh is
configured by the first nmenber noving by followi.ng the electronic unit and
t he 'second nenber disposed in the slot, and the first nenber and/or the
second nmenber has a slope at a predeternined angle fromthe direction for

| oading the electronic unit into the housing and anot her nenber goes

up/ down on the slope of the first or second nenber, thereby the electronic
unit can nove in the direction vertical to the plane area. In case a sl ope
is formed on either' the first menber at the electronic unit side or on the
second nmenber at the housing side, the slope functions as the above
conversion nmenber. In the portable electronic apparatus of the present

g, 1 . . o v



- 5 JAN 2005 (fixed to the housing by fastening members, for exanple,
Screws. However, it is also possible to load in and fix the eIectreﬁhMqu%
fo the housing via this | oading nenber. In that case, the present invention
enabl es the | oading menber to function just like the first nmenber. It is
anot her oly f i tpo provide a ive unit

pr ef erredtHf ctér)]eog @]eoﬁieﬁze%gltﬂgc{l\rﬁg%yé%n & %)Osmac{see esdcllﬁls(becéjé’ oviit, a
Cbncretelfoqgﬁ?QM@%WQﬁqwé”ﬁhﬁ¥mﬁwtﬁﬁehﬁPéé@%tP¥?M%9ﬁq(ﬁﬁ&ﬂﬁ?ﬁﬂyamnanhéd to
a conput ersuappar dtivsinremavabkyreThe di sk drive unit includes a body which
has a front end portion and a rear end portion and is to be inserted in the
conputerngﬁglratus ﬁ; t e rear _end portion. The disk drive unit also has
a sl ope T Hay iy s F8BER AP ned al ong the front end portion fromthe
rear end portion. The disk drive unit of the present invention provides the

body of thedi pkedehve ihidntWirt hhas SLQRR:HEE! IeﬂsﬁioﬁﬂnQHQ fofie £r%%u%%tr%' de

fromthe r d t hereof . ,Conse S housi n
conput er é%%gfl u%éégﬁ%rggl 23°%i tH é’ﬁ@ﬁ%g¥ tpldﬁﬁb B a?$|§l§?8 &on ¢ pé

menber furdts dM1§ing ?fkéh%héuééﬁ%%r%ﬁﬁﬁuﬁbﬂﬁa‘ﬁﬁﬁr@nhvefnxnggthe HDD

di spl acemsmt thet IR pfanelyi nedt ionvef the dbske deon@ehBiébnd? Hi@blens.

di spl acemaipi ¢l nithe et '%V%%Bhgalof Otlt\@esgkéﬁg djfe %Jfg@el\{%cp tfhe dl sk
drive unit |ss%pad§g i,n the ou5|n8 % he co uter appar

my go up THwards the FroftréAgesPhe" ?8%1?%% Fognﬁcsﬂéepéﬁdwééndéﬁﬁ
fromthe F@éﬁ“@n@r§|déspéﬁaﬁdsnth@rﬁlkﬁﬁ sail werle. The disk drive unit of
the present invention may al so include a Ioadlng menber for Ioading t he

di sk drivenunigid ndgsd he,campyt e£ ﬂQP@é tyé &R h%féﬂ &, Jefber . ay B§e

conflgured by the 1.0 ditio in
formed unictar %y vm%%gjégiﬁﬁ?ﬂ% e8|sE Hr?%% Tnit. g’ThEhﬁ|§RsﬂrP§e
unit of tﬁ@ﬂw%ﬁﬂﬁﬂnﬁ%ﬂﬂﬁﬁlkﬁPTQPHc%@edthﬁdﬁppxea ifixede tconplut esubppatat us

by-the fadeenitng frr ciey ofasraehisgrene Tbetbmwdyforhkheppoatiyig e mber thas
screm/holqgngnggh ¥t the5H%éNs%%@5ofWQh%hpéa%9t§C£8¥é@§es i%b Q'rgﬁt'on
ncr

par al | el £Q the plane direction of. the ve u ete
because t ﬁ'erse?:"rsevavsrearueSe sPhsBY I df? e@ﬁ o%i 41 %EiCttJt?“t HeE by %‘f': rthe
di sk dri v&oHRVeTeveht wién %WRP%ﬁ%H%edrF%ee@ﬁiPY|§hﬁ|X%QhquﬁﬂﬂadﬁousehQO@f

t he conputértappaest thdpstoanws,f tthe HEDOSantsiny ediien hastancgéf eshet hat
can reducgathe &P”ﬁﬁkerﬂﬁ@péiéEuﬁni”tﬁ@'§589§§p ?Eexﬁﬁ§§egéréﬁ¥e”t' ; @l so
provi des §nd9§g% g n%nQe .er.red A e nﬁf tgaratus of t

present inaventron. CORGT & e 5 ggenf |ﬁ9§ {ﬁﬁiﬁ)v%%e%a%elﬁ%ﬁﬁ%@
menber enéBPe&J#“cPllyoé’cF%dﬂf inaxdd adi sk delleylaier direchdosl dto of ixt hehe
conput er Hbostngth&hecl oadi ng nmenber includes a fixing nmenber for fixing
itself to the disk drive unit and a sl ope nenber having a slope inclined
al ong the ﬁﬁrectlo for |oading.the disk driv Hlt inthe slot. This

| oadi ng nBABEr 1% %ﬁﬁ%ﬁﬁfl%?t?ﬁf%ﬂWﬁg 5%&?88 FE0h dir&isig dofanch et he
conmput er WAPI elptt,i $hei K@@ cent e dnskddiFUQQXWﬁq they gsegndtther Wenber
to slide o tdeestans i $spriowindad hetvdtns SOt HDD HeRlR ihyNCan®N tlhléStHﬂIi ke

LIS RomieERber, HRMBEL,! nat AMHRR Bl Nl 3B ABRHEThel Bobl S RS WIiE! | PO

of the dis ion vertlcal o0 the
pl ane di r&¢PFon wide t headink @f v§h@m|*iDDi s“P‘b%ldéﬂel nHI?fhe HeWsi 4§ ofonehe
conmput er . mAndalip. or d@vert Gumdkes | pra@si erldarahnoad isheiodi sforiidd/ ebattwder nt o

t he. S'OtthéhlfgglO%Qh@qngemf%a§mgu'}%npr%ﬁsFab'ﬁe'Hg%&genﬁgr@' ihQ &, held

when t he glsk ve unit in th er nore e present

i nvent i onlPRAiNaedheudiPly HoiRsi Hee pHRP ef el FBRNt KBERoNPEL STLeaFBAFSt U$ of
the presefibrinadent irae. p@OﬂOCEﬁehyeffhﬁuﬁﬂ&B&MMSIgweatﬂ@n promydﬂﬁékh&o
housi ng oéo%og %%pg; partéhtéi%f'o@ﬁl UQ‘h'@c@n@EH{;lbﬂa}’]\h?ﬁB ﬁegbs rive

unit is to : ousl i ncludes an | oadin t %he
slot, an ﬁ%%%%rﬁglﬁu%%d?oPr%g? ingsh FSFa%%?t??ﬁ%ﬁﬁWmeQHﬁnﬂ(ﬂou%%ﬂﬂ a
sl ope nenber disposed in the slot and having a slope inclined along the

| oadi ng direction fromthe | oading hoIe.4 In case the disk drive unit to be
| oaded in 9 - 5 JAN 2005 the slot is provided with another nenber that
slides on. the slope, the nenber can function just |ike the conversion
menber for converting the displacenment in the plane direction of th a disk
drive unit to the displacenent in the direction vertical to the plane
direction when the disk drive unit is |loaded in the housing. (Preferred
enbodi nent] Hereunder, the preferred enbodi nents of the present invention
w Il be described with reference to the acconpanyi ng draw ngs.



<F first Enbodi ment> Figure 1 shows a perspective view of a |ap-toph PAN 2005 n
the first enbodi ment of the present invention. The lap-top PC1 is
configured by a PC body 2 and a liquid crystal display 3. In the PC body 2
is nounted an HDD 4, which is a disk drive unit used as an external storage
device. Figure 2 shows a perspective view of PC housing 5. The PC housing 5
i s injectiVH nhUSH N TPt esi kit ashaulsd ngivs ikeemvdinicaddict icnmtinaar HRPss| ot
6, the PC diousianges al sehé nptagest ac GRBEAVAIdewe & 0fs 7y pr %Oﬁgwg a
CD- ROM dr i &, héars&) -y Because the HDD slot 6 is a space ousing {RE HOD
4, this space Is par lyItIOI’led by walls. The PC housing 5 |n thls enbodi nment
i ncl udes an upper wall 51, a lower wall 52, a pair of side walls 53. At the
| oadi ng hdAse desthébeDD adloste ,6 @ite anpBda saew hol esheSOHngr <hast eni ngy,
HDD door 8§ {3.a- S| r er spectlve
vi ew of the E;HDDCQje tht?ofrtstr V\%%%d aﬁhﬁrﬂ?}tﬁ’btéo she %}églr émﬁgae ??gﬁgé HBPS sgot
per spect i v Vi eV\F%f PRECYBDACt Se%FEWCt%etCI’-IDD“@ﬁ)@FS 8 i &ndit abhegreFhatHDD

4 has a plidverdrieoa ded ebaoknedsenphdymere bot ha mrte:dlejt@fc@l Feg. fIR?nE'DPhé i's
Ioaded i N Hote diraaealyottOGthecaaeﬂ etrtteeﬁ’ﬁ t@tésln%% 12k Lhe § gé
5 JAN 2005, -The, HDD_doy ad8v€e e, for ng |t easiarPt 8Y P{AS HDD
4 in the P ehousl hg 5, §t| (PI?l r‘FglOtth OHDBhS cﬂsc%’élpg}ilpéﬁ tHeatupper
wal | 51 ofPHaHE ISEHHEE] ﬁde’éralfﬁé HBD f@oaweds Hegweenf itguer etbbyheus i xg Ngng
mermber 81 tdwed &Ddoosluenber Breithertheiryi nghiemhesn &thas, tholkgs Bé?esgﬁg

of

fixing nmenbglentlonl §91ha ntact W th
t he PC housi r(teé;1 50(to be %22?:% el%gt@ggv 9%%%%%@ ope ° g39ueS ﬁ&l i ned al ong

the direction for |oading the HDD 4 into the HDD slot 6, nore concretely
goi ng dowd 198 Tenhd 1di keca | 8hde oFrpeadsagt towea HDDLev | of othbe HHDD 63l Qto e The
fixing medloede8lihashscHew sindes7d b rmthehibpergeraws 9 for fastening the
HDD 4 in the HDD slot 6 are set. The door rrenber 82 is attached to the
fixing rreqberFlSl roé‘ tional I% F%gure 3 shows the HDD door 8 opened and
Figure 4 showsthe d00r"B LS OPFEHBr4%41 48 RBQVpief cen i onsidd

f or med onsﬂétfﬁc§| def wahies . HIThie 68r-0j ecticonsldpe amemgriredsed Hal’sl; t he &l 81h
of the HDBndadne8 whemehyppehe ribRrdeer 18wks atkached tractifg WAL enf

portion ofipbhe 1D 4 d 4 pos t he rear en
portion of,the HDD 4 %en t %% 4q{ys t%b ‘g%g%%a egg 25t’h3 HOY el dfele- of
the PC holU§f n§"5, & e *dodt Bl 551 (e %5&68F99)r s GpenddD |giadt her
wor ds, i t760é§cilht16‘3tﬁeS%@atfelCeﬁhcﬁMHenmEmgarew hahengos ketopwol dsethedri p
of the opéned dpper nendier 82 lsweas 1Lot | Had tdenigDRofni.nt o the HDD sl ot 6.
Concretely, the door menber 82 also has a grl p menber to be held when the
HDD 4 is ] oaded i AEEZ 5) HDD sl ot 6. _ Figure IS a cross sectional view of
the HDD sfo?"65° AOWGPFRUER g(F & BlSe héhPIDDtgFoPréer fp&r thoriddnad thy t he
upper wal FPB1 68ndin h&heowdD waldt 520 oft Hée opapatdpnPdi r ecdd oBhowhe ihower

wal | 52 hesg@re! ape ShenFi€ns eabpi goa sth@ﬁnv'ﬁyvlﬂi \hhee fgﬁx l@% & Qenipe PC
m

housi ng 5; o] e slot 6 upper .;
al |l 529| sl?;e-%ngeé P%A %Y]é nﬁ{?[??élfiost ure & ogleoﬁgr %ﬁle %orsn‘g’& §%§§ to
come in CBFRRRE Rilt 9 ét‘dé’o\%?% B’Stbr(ﬁhﬁj $ Hep¢ oadi ridiehos ko5 sfide

| oadi ng tHkopDnenbdaihi st ssophobd iim Fhghreedl ad ang A howrdl RGedimbeCEHon
fromthe snowd JANrAQze h9qd)NGNoke e mts%&eecrqg@ Yind hglgtopg\ygoes

up al ong d|rect|on romthe | oadi ng h ures
D e

t hr ough ( s%%) ORS JFhYr 9104155 “Phé’nHISIB P8 PﬁetPIBDséPBt SGde
Fi gure 7( Esﬁhdv\@ﬂbﬂjw host ©fngdumeddDy4 itdel dabedOi ntshef HDD shath6the

Because ESRI] eﬁﬁcﬁ@rm @ ance iss J&%ﬁﬁ@dbﬁbwsnohhéh@gbé ?”th 'Eﬁe“pper
wal | , /1.0 can H g

eaS|Iy | e the %08 nBEWE%E gﬁ ‘thé "8 oét 8qP§3dﬁ€W€ﬂ hthPﬁéaﬂeor
menber | Vi@l dthe tippelr t el HDDL 4 oifnttdet W@DHEDostI Gt0 Gas Ashdwadimgrofutdée HDD
4 into the DD slot 6 is continued, the slope 83 of the HDD door 8 comes
into contact with the slope 54 of the | oner wall 52 of the HDD slot 6. The
sl.opes 83 -and 54 are both inclined along the, ear end portion fromthe
front end portion of the HDD 4. At thig tine, the screws 9 (not illustrated
in Figure 7) set in the screw holes of the HDD door 8 go ahead through the
screw holes 50 of the Iower wall 52. When the screws 9 are fastened,
fastening forces are generated in the right direction to the HDD door 8 in
Figure 7, that is, in a direction parallel to the plane direction of the PC
housi ng 5. Consequently, the HDD 4 united with the HDD door 8 is noved a
little in proportion to the fastening degree of each screw 9 in the
direction parallel to the PC housing 5. Because the slope 83 slides and
goes up on the slope 54 at this tine, the HDD 4 also goes a little in the
upper dlrectlon shomn |n Flgure 7. Cbncretely, |n t he flrst enbodlnent the

o — oA ~ ~ o o " - Y o



- 5 JAN 2005 the upper wall 51 as shown in Figure ,7(C). Because t|’5l 5
sticking neans pressing the HDD 4 agai nst the upper wall 51 via the SM@Q
£4 and 83 by means of the fastening force of the screw 9; the HDD 4 is
fastened tightly. In this enbodi msnt in order not to hinder HDD 4 front

bei ng pressed against the upper wall 51, the hole of each screw9.f rrred at
the fixi ngXFerberng fiofF 19 cHPD, 55‘16 g;regea}:nﬁgye%}?r %Oﬁ’onses \z,}p tsgc as to
enabl e t he spor eW tshomddeinnlude e tildals igier éé?P@nme’Bhelﬁ hel ot hfertHantPP t he
HDD 4 has %1%anﬁﬁté1{oxfh21 atndihsier edle aNdt Hlde caopect@mbé? i7d cannectted to
the PC sid ct o] n Ol et 2 g r e di sed
at the rea‘ret Engnj ﬁle Jrrgtégosoél' ‘Em""% gﬁc;t(%mor}%ge'tz\lvxleen %ﬁdgchl e%qgr 42
at the HDD%esibevanhdvdhe édhnedt dhe1d' At nlﬁj P@swﬁghl 8°93ndSfhé& ¥ HDD
4 is | oadedlintihe mPRsEnet & fasbatiownt i hhE$guedord ( MEMPAFHUGA (AaH 7I4he PC
si de conneciiy kb 341'&?3“’551% sl hgfbeposi tamn whanget Ande becpasmetber 74

igidity of the connector .1 Jhaysi g 5 e end
of the HDD™Y £%i 5T F5% ™y m%%b }glée E’%’?h{gﬁlsl nﬁiéng Y Eggélggm%ﬂtg %{/(ea@{el n

the first effodideit, t‘f‘ﬁepi-m 4d3rrsec1‘t1'i>?é‘d %0 3 FESPEARGUEThg S i f]ﬁrfhé
screws 9 di&pﬂaﬁd&dmri zontally to the PC housing 5. Consequently, unlike
the conventional embodinment in mhich screws are disposed vertically to the

PC housing p, the fifst agmg IBEES 4ty Rassidl %effgréhl BhthgoPabrdy 2.

I n addition, accordn eflr odi msnt whe C

f ast ened, t‘ﬁ%e‘fwnsllcopé‘é’%ﬁaﬁﬁﬁ 8%’1! ar g;o5| |p(5e8?1hteac gf%angm%ﬁgdgﬁ y!
goes up so BesutinprbsginrheaHBBoX sitt oWyiSh aBAi ﬁ%‘?cfﬁ‘é“{fbp%’f“ﬁ/allls P ot he
PC housi ng Soadd® D #ided tunidestbek edpcthenigalunif] havdnfii recdtlenet avedC
housing 5 strenghycenaughif shangreacebmethdaypant slecbecond Enbodioren >

Her eunder, econd .enbodj.nent of €$€Nhe nt i la@lg scg i bed
with refere%&’é ?o f’gu(ranes %tgﬁr‘ Q ﬁ%@té?{ 5 Iﬂn i \Ig nler ‘?

g
per spect i veIpRsFHENY| EGFBF the tﬁ‘~ tqfer&l-clﬁb 8 oftO ’\Cl'fmtghe %)’ﬁlsrf §l1%0
enmbodi nent . eFeguren®c j snit . per specelok ¢fewhsf hPHélgécoﬁﬂ eﬁb&@i%ﬁ?l‘é’hd
Figure 10 shemsehowdroasad;drtinhe tiaD $ixgtlat@feot time V@ hduseegiani fert he

: LBUSt I’?Li OEﬁ%éiﬁgethgﬁgieé’@dnﬂ#%nlﬂeran\@He lléﬂ-sﬁfg I tb tm&@&mldgbhenﬁm
in the 'S I r g
150 i ncl uded™t ﬁBel—Bbr?f%Jt 66 %‘ \?\gléi ‘[S‘ﬂg \%I}SB@ ?sﬁ?%‘ bée Ioé;l(%ecd%ﬁ%@ he
center of thaiw él?hl‘dﬁ‘c?%tlinoﬁhﬁfh?‘l‘l%utppper wal | 151 that partitions the HDD

slot 160 is provided with a slope nenber 154 having a slope 155 inclined in
the directigpef Ebrk@aﬂé nglédia o@D hfPatratts tdfe tdeoprésent Thivwendligpeal §5

goes up in th%i g@gl qgs@bﬁgﬁglﬂ@mém t%ﬂ&a@yngcb@hg fbbi yenkdetimng Fagure

8) of the HDD in Fi S £@,h r I
pz oj ecti on f&‘IStFHéPgoﬁor?ﬁ fcﬁ%p%%tg%’r? yer?’rﬁ1 Ic} rré;%ﬂe%(%lgﬂ o ‘j[gga?gﬂg L6a

sl i des down fdxinhe shepeciSHFo@dFeduPAtt M HOD s 8}°F60 he rh(?ugéf‘?bn
141 may be fc@rn@eqlluﬂtlwl kyewé t s onos apadattel fastem tihe fﬁil%’tﬁ@“é? tiRét HDD
140 so as tQ,he f C)g[%q,satma t@lléeqiq_tr@{;ﬁlaﬁdv@ﬂ‘&ldalloI’toOftHeh&mld..ni]M@hlEeglute

10(A) shows 4% &t whi ch i | t | ot
B e et Pl sl D et pEh il TS pla8nd | LBl o

the
| over wal | mSomgt,hecwmelt@éyWakfe‘? i POpLIRI D & FS“F%%“ tﬁBP tl‘i q"
t he HDD sl otndr@0 i@asickyctwiset he | oading of the HDD 140 is conti nued the
projection 14l of the HDD 140 cones in contact with the slope 155 of t he

sl ope nmenber_154 and the projection 14 de 5 | so
inthis sec%%&ﬁlrﬁenlbec?h%eskge g}:‘%ﬁ sé%se g?l tzag a§£9£’§ 3eoend

0 as to
fix the HDD B era thev@@:timualrmgl}léﬂsj st CPPN%r?hO‘t h&efy FEt %%1}%
When the screws ot thél ustspateenent e ifrasteeediireneief orfer t headDDy 121(‘)egoes

slightly in di rectl on allel to the,pl aps digectyiaplstehdiec PGnhoyskng
150. At thi sa]t G T e pggfec{fontthlm si'i des on t he sl gpe 155, thereby the
HDD 140 goes sllghtly inadrection 14 . - 5 JAN 2005 vertical to the

pl ane direction of the PC housing 150. . 6 :



Wien it he screws are fastened up to a predetermned torque respecti-Velaw e
HDD 140 sticks tightly to the |Iower wall 152 as shown in Figure 10(B§.
Because of the fastened screws, this close sticking between those items is
very strong. And, just like in the first enbodi nent, because theps;rews are
di sposed in a direction. all el 1.0 Hhgephane, othe hel @@ hougi pt6CEHD as
to fix thé W S48 tvt?rttﬁgglﬁ-’cltﬁo&st{en ptl150 - thise2nhadi et ekesot twipassi bl e
to thin tHee PEwoyclosehhet 2 ebBnd BRbod frent’ the pr o] egtd onoL4dy i £ f or med
at the HDD.J40e1&btsombansnthatist hJeOEtﬂ@ébonri‘titbﬁ S’ﬁoghe projection 141 is
conparatively free. Copgpetetl v, t ecausel bteneitopang3thanidirers 18gui ¥ ent
to the prozec ion 141, s formed at,t Qg HRD goor b itne hieisbilasemembothh nent ,
the positi &A2@#ng he'S| eeCtéﬁifnlls decided nat urg#ey + 1AV ehrd 86§ Ot 6l Bget O

t he secondtkabddieenion t ¥R HGle &ﬁ‘elﬁ‘aggn & For neﬂiat ar]iv)eéooﬂ tign on
the plane @fstbgimPDadtidonseqeent| fastaring JjE™&on 191 %dl be forned at
the optim égdtQRSiéﬂ ON.RECOFSi N9 Laitheosi zee Shapéngetd. Bie t BeruPPL§40.
And, in th&2PIFst enbodi man{rustp@rgl q@;m?ﬂ angi83 @y ewngetheo oiriteklehe
HDD 4 to tkdeGhpePMarPP812t ight Ty, HO\A/ever.ngsh;&S}%;i n the second

enbodi nent eltemtrohbpeaPRATE W6t CABCEISArTIY 'requi red. Forning a slope on one
of the HDD 140 side and the PC housing 150 and providing a portion sliding
over the sI%e ggng%ugsg;rhe;“emggg aghi eve tgwt@bpecte](ﬁcttrﬁglﬁre%ﬁratus

i nvention. ncretely, slsildi réga%f Jom.  Shepesion eapdratherton@idveeusdd as a
menber for TEWE TG the “diFSplacenent ogt‘bjgpe 4;@'1)0 49 i t Rgepl@irtable

di rection taprduetdilgpl atktrefOVRTE Vor £1°Cal diTectfon. ‘And, 44 g ofy one
sl ope on t he awircsliepepparhbee of bt REPSSENHEY© §791t‘)el%seq’§as such the
conver si on fEIbeE A sb@per | onoig | byi fetiloning tge prAHE T MY be'a
curved surfage.sgnorgyemglpgé/g 1 §58seandi s eaands enhodinvertls B HDONRPEST

enpl oyed as & di SKOdrive unjt vgjrcq]aiss aarglg,{p%ctartorai Gpriedetenfiinde present

i nvention. A& ¥f eth? o%?%o'l%idt‘enb he nresent 15 .ctroRid ANn2@05rtavettid on
is not |ini€fednomhy tddrteﬁélPiDD,fol’foka(féﬁ:“gi t may be sel ected widely fyom
various di skof&ivg unit ansubhrageabeb cestpaet BY'Scyidrive unrt, a DVD
(Digital Versatilg Disndmicw®etini theetity thsablectsonsa étdl “8Fof'dle thits
of conputers a§~‘“’e'Li§S gé[lh@f Al agf "o 1uRkt sredhi | Enachep at oPOPT Has
been descri b6 S4T8°pbTT able ol e tronig rat Usd @iwhicebnideuhDD ssdeo be
connect ed i ornedechf LAtheENENEetdhY en%ogl ent,s, GO present dravestbpa may
al so apply ba aodeskhe o eRCndof m@’B*ﬂ‘T'%e.at_Ana,ei t'1s also pos'si ble to apply
the present daveAbhenad alenybofreotheyerstisdt FERPET appar at uses than | ap-top
and desk-top PCs in case it incorporates a disk drive unit in itseltf‘.

[ Advant ages of the inventio ri aabeves ameopdeseptt olrtvisatgPBsent
i nventi on, v%bntrb%%o%ﬁggiee%]tlreégfgﬁﬁ&i tfgscieql@nyq;pem@épsﬂ@mo pe abarn&ot ed
to a portablwhelEatesnrs 4pparattis®or a conput Er agg&aggs 1S5¥Eh as12 of

| ap-top PC, idss tle i slpossinbice urotf i3g3%H8 elFBEt F'8ATC unit to the portable
el ectroni c apparatdis fihr ohy ahdandbhentiecel ectronic unit to be reduced in
t hi ckness. Brief Description of the Drawings: Figure 1 is a sketch of a

| ap-top PC 1 in the first enbodi t of SEMadatentdfor;heFi gurseenx
shows a PC hbesihef®ref tHe I%Qpr-tt%gePflletc:gﬁor%@ ]g I rSheenbodi i@ pf diee
present invephvom:idh gurald jadsa ﬁé?%b@%t?v]eoﬂﬂe%’\% 3 an” HDD 4bfrom \;\,hibc@ an
HDD door 8 i rempyed: i Anthe ihitbsttiembetvrrent Bie t he2prebelit™  Aventt on;
Figure 4 is a side VideV\é of the,HRDy4 Ho swbpehthhe HDD-HoOrE &9 sthg t 5ofied i n
the first enBbiNfieHt“ofthe present | Veﬂ(&){}é’ﬂi | the5 rdAMeRONS Fegures 5
is a cross seembenafndi &f of %! HED sF%t in 1 he first egggggmy,oftﬁ@e
present invephion; ifi gy ef6xed act opievi WFTFPAE MOD Sl ot 6.1 fhe fi st
enbodi ment of tetggmt_)rel %@Btiiaﬁergriawl;esﬁgweeyemchowlt%el% '8 1’daded
in the HDD sPét I'n the first enbodi nent of the present invention;

7



Figure 8 is a perspective inside view of an upper wall

160 in the

second enbodi rent of the present invention; Figure 9 |s5aJ;}N

perspect|ve view of an HDD 140 in the second enbodi nent of the presen

‘Figure 10 illustrates a process for |l oading the HDD |40 into the
HDD sl ot | 6@ikadthe slee andi semigodiy néamd teofingheepbesontfarn@salPoRh; FFEfe 11

%nggi‘?;‘f?'@t EQL%%%): p?s%%ﬁl\é iOVed am aaad tEkguhe @Pedtiwrsta at es
Ati o
Lap-top Pc ?“1 tﬁctgg uglng vi (IztrDthléPe%&ﬁ ﬁqloqno%hgw@%é‘s]‘the'

i nvention;

|IIustrates
a structure

| 51 of the HDD sl ot

2005

Housi ng 6 preH@DtSllovthmn el@?)llR@VItlbﬁl \}@aéFB‘ﬁ @ gfl—TESD B&%‘?t’ém 3u9§crg\?v
10 ... Connqurk@r th8 firstSeteaWwekol e |1 51 ... Upper Wall 52 ... Lower
val |l 53 Si de Wal | 54... Slop’e81... Fi xi ng Menber 82 ... Door Menber

83 ... Slope 140 ..
Vli 152 ¢ T6 dReRORARET 1886CE OF 5h St e lo H&%Db%gvléé a‘di

2005

drive unit preferred for the portable electronic apparatus as
described above. Concretely, the disk drive unit of the
present invention can be attached to a computer apparatus
removably. The disk drive unit includes a body which has a
front end portion and a rear end portion and is to be 1nserted
in the computer apparatus from the rear end portion. The disk
drive unit also has a slope member having a slope inclined
along the front end portion from the rear end portion.

The disk drive unit of the present invention provides the body
of the disk drive unit with a slope inclined along the front
end side from the rear end side thereof. Consequently, in case
the housing of the computer apparatus is provided with a member
sliding on. this slope, the member functions just 1like the
conversion member for converting the displacement in the plane
direction of the disk drive unit to the displacement in the
direction vertical to the plane direction when the disk drive
unit is loaded in the hcusing of the computer apparatus. The
slope may go up towards the front end side from the rear end
side and go down from the rear end side towards the front end
side.

The disk drive unit of the present invention may also include a
loading member for loading the disk drive unit into the
computer apparatus and the slope member may be configqured by
the loading member. In addition, the loading member may be
formed unitarily with the housing of the disk drive unit.

The disk drive unit of the present invention is loaded and
fixed in the computer apparatus by the fastening force of each
SCrew. The body or the loading member has screw holes through

per
JA N



- 5 JAN 2005 G aims (1) A portable electronic apparatus, conprisingi

h_ou5| ng hfaw ng a slot in which an electronic unﬂo is to1 be Irrgaldzldng d,ﬁN 2005
i xed, said electronic unit having a plane area and thickness that are
predeterm ned; an electronic unit to be |loaded and fixed in said slot; a
fasteni ng npRhen enabl ethian ggney aie a fdisteeniing fpereéleh aoditrhect bbane or

| oadi ng sai g .el gg% ng')ic 'td-i n S fe Sl Pt Holagr ebyodhdd [ i
as : . : ) . dpdtg ysabdcalest i
unit in sai gl_gleot 0 sal‘%oﬁgl ng; a(%d a convgrsi (1?1 n%nb%ffggcygogye?ffng a
di spl acementCFRvEarde dfiit 81 %h or | &ECREOB R BT ESt FoneCunr Ty i i sal
housing to a@idiksplrdeementti aven dihert il diek idgaret 8nshi 45 pfaked akeathe (2)
Conversi on BeaEas o B houl f ot ey ot Loadhs

_ _ : rts i.S e t i ir ' f '
said el ect r dfi"ENIAPE Pas¢ AR %.gfs% taceh?%s;:n{E%irﬂnrtb gggﬁtg%t%ﬂu\%grrt ;a%g%giagbggi d
pl ane area ddcéhdickgesd- a fastening action of said fastening nenber. (3)
The portable el ectronic apparatus according to Claim1l: wherein said

housi ng has @n ypReentalihvaRg{ & adovrfowaks holopatng tnertieng pgaifdrsedt

and said electronic_unit i n cl actew [
(4) The portaBie {é Bct FSWPgt%%paflg?ng i ehloSAighadeaer Ainvepeebnual |

us accord t :
conver si on rfafsEetEdY corithSubee B émf‘%(}:tg]‘zonl d 'oé'gldr%s)s: anm :‘LLB?/&@ESF Fgl\%“%gkgai d
el ectroni ¢ unidhleandol Qoad- aBd JAN 2005 H sdedshie nelferi i€ifoseati ﬁfsﬁgﬁ
sl og; t and saldghfidest ndRBERAE. andher 164d thes eabdr mintBrddras: o isiioge nembar
predet erm ”e%i angl e'ﬁegoof@és%llﬂdoft?' PRe dijk 86t hPDve aRgi@NQLer BBPEr r@gassrup

or down on s rd_ sjr)(()lp ( _rs% og second nmenber, thereby said
el ectroni c uUMY¥itbvesStAPE dPFechronveryi gg? f6T S8 bl are area. 5)th'?he
portabl e el etislonimivappaittirs tdeceréing to daim 3;

This loading member is inserted in the slot located in the
housing of the compu%er while it is fixed to the disk drive
unit. In case another member to slide on the slope is provided
in this slot, it can function just like the conversion member
that converts the displacement in the plane direction of the
disk drive unit to the displacement in the direction vertical
to the plane direction when the disk drive unit is loaded in
the housing of the computer. And, in order to make it easier
to load the disk drive unit into the slot, this loading member
should preferably include a grip to be held when the disk drive
unit is loaded in the slot.

Furthermore, the present invention provides such a housing
preferred for the computer apparatus of the present invention.
concretely, the present invention provides the housing of the
computer apparatus including a slot in which the disk drive
unit is to be loaded. The housing includes an loading hole
formed at the slot, an upper wall and/or a lower wall for
partitioning the slot, and a slope member disposed in the slot
and having a slope inclined along the loading direction from
the loading hole. In case the disk drive unit to be loaded in

9



wherein said fastening force of said fasteni ng nenber presses said

el ectronic unit against said upper or lower wall via said conversi on 5 JAN 7
henber. (6) The portable el ectronic apparatus according to C aim 4; vvheAF e% plﬁ
sai d apparatus further includes: a |oading nenber for |oading said

el ectroni c Uil $hokaiid $revideddvwiblh dapelidhgieitier thls 8lii@pecphdhe
functions aslsaied fiheStmembrbetaandunst fdnxejahstto 1$aedtheusomgetni@ainkmnber

f asteni ng ’T%cmgﬁ:ﬂn el (801 50Cemaid Bl eald O melMiitreck IbnAcd She

drive unit e attached/renoved to/from a conput appar at us, conprising:
a body havi ncgl fohte eHY-tand a&}eea‘fls@&&cﬁﬂﬁnbg?rhg%%sgglf%{gtﬁoﬁi safd+°8
conput er app atlus piome sadideqtean emgn dh¢ aiskope ivenbeithavi dgades| dpe

al ong said fgmhthridng.de fromsaid rear end side. (8) The disk drive unit
according to daim?7; wherein said slope nenber is fornmed unitarily with
sai d body. - 5 JAN 2005 -21 (9) The disk drive unit according to Caim
7, wherei n sEE%RIFHHEY 6PPAREMS™H udes: a | oadi ng menber for | oading said
disk drive unit in said conputer apparatus; and said slope nenber is fornmed
g_t Eaijd_ | oad&é;hgequé&gr tHel Pr e rdiskmBbi ket tomcews dppgsdrx Qabenthorsai d
is rive i : a .Qr.C : crew,
and sai d bodyL bk i S e A e e s
screw goes in a direction parallel to said plane direction of said body.
(11) A | oadi FRirasniiaofidgmertabl i ng a disk drive unit to be |oaded in a slot

formed i n a Mbastengl ofshaweoRpUicatspapparat usew coffpfai siaygitop PC 1 in the
first embodiment of the present invention. The lap-top PC 1 is
confiqured by a PC body 2 and a liquid crystal display 3. 1In
the PC body 2 is mounted an HDD 4, which is a disk drive unit
used as an external storage device.

Figure 2 shows a perspective view of PC housing 5. The PC
housing 5 is injection-molded with resin as a single item. In
addition to an HDD slot 6, the PC housing 5 also includes a
CD~ROM drive slot 7 for loading a CD-ROM drive therein.
Because the HDD slot 6 is a space for housing the HDD 4, this
space 1is partitioned by walls. The PC housing 5 in this
embodiment includes an upper wall 51, a lower wall 52, a pair
of side walls 53. At the loading hole of the HDD slot 6 are
made screw holes 50 for fastening an HDD door 8 (to be
described later) with screws 9.

Figure 3 is a perspective view of the HDD 4 from which the .HDD
door 8 is removed. Figure 4 1is a perspective view of the HDD 4
to which the HDD door 8 is attached.

The HDD 4 has a plane area and thickness that are both
predetermined. The HDD 4 is loaded in the HDD slot 6 located
at the PC housing 5 of the PC body 2.
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5 (to be described later). This slope 83 is inclined along the
direction for loading the HDD 4 intoc the HDD slot 6, more
concretely going down in the direction for loading the HDD 4
into the HDD slot 6. The fixing member 81 has screw holes in
which the screws 9 for fastening the HDD 4 in the HDD slot 6

are set. The door member 82 is attached to the fixing member

81 rotationally. Figure 3 shows the HDD door 8 opened and
Figure 4 shows the HDD door 8 closed.

The HDD 4 also has projections 41 formed on both side walls.
The projections 41 are embedded in the holes 81h of the HDD
‘door 8 whereby the HDD door 8 is attached to the front end
portion of the HDD 4. And, a connector 42 is disposed at the
rear end portion of the HDD 4.

When the HDD 4 is to be loaded in the HDD slot 6 of the PC
housing 5, the door member 82 of the HDD door 8 is opened. In
other words, it goes into the state shown in Figure 3. The
worker holds the grip of the opened door member 82 so as to
load the HDD 4 into the HDD slot 6. Concretely, the door
member 82 also has a grip member to be held when the HDD 4 is
loaded into the HDD slot 6.

Figure 5 is a cross sectional view of the HDD slot 6. As shown
in Figure 5, the HDD slot 6 is partitioned by the upper wall 51
and the lower wall 52 in the top~hottom direction. The lowex
wall 52 has a slope 54. Figure 6 is a top view of the HDD slot
¢ of the PC housing 5. This top view indicates the HDD slot 6
from which the upper wall 52 is removed. As shown in Figure 6,
the slope 54 is formed so as to come in contact with both side
walls 53 around the loading hole 55 for loading the HDD 4.
This slope 54 1is inclined along the loading direction from the

11
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in the rlght dlrectlon to the HDD door 8 in Figure 7, that is,
in a direction parallel to the plane direction of the PC
housing 5. Consequently, the HDD 4 united with the HDD door 8
is moved a little in proportion to the fastening degree of each
screw 9 in the direction parallel to the PC housing 5. Because
the slope 83 slides and goes up on the slope 54 at this time,
the HDD 4 also goes a little in the upper direction shown in
Figure 7. Concretely, in the first embodiment, the two slopes
54 and 83 are used as the conversion member for convertlng the
displacement in the plane direction of the HDD 4 to the

displacement in a direction vertical to the plane direction.

In this embodiment, the total height of the slopes 83 and 54 of
the HDD door 8 and the lower wall 52 in the vertical direction
is large enough to form the clearance between the HDD 4 and the
upper wall 51 of the HDD slot 6. When the screw 9 is fastened
up to a predetermined torque, therefore, the HDD 4 is stuck on

12



[ \ ] j 8ajH4 10G 9" 109BB& () - B8 () - no" :
%g"gﬁ&é%%&?(@) 109'1{)%34?? S 105 Ue' ()2 SML0% U () s 1DFF 10FF =5 JANT0
" &()-." '()-11F ( %409BB& ()-B?"<r S4! " Y9' 394.0%UE () -

1 YO' 394 00U& () - ! & &LO%UE () - " 10% LS () - , U ()

U& () - 2~_@ne " WRYeh& k3TISF5 ]Lg)‘))A)sh@&l(c)wlnp f’@,,‘jf‘ﬁgc?g@)ég,\,,vﬁ%‘;{"lg& E%ﬁa%?;{fhisl 0
sticking means pressing the HDD 4 against the upper wall 51 via
the slopes 54 and 83 by means of “the fastening force of the
screw 9, the HDD 4 is fastened tightly. 1In this embodiment, in
order not to hinder HDD 4 front being pressed against the upper
wall 51, the hole of each screw 9 formed at the fixing member
81 of the HDD door 8 is almost ellipse in shape so as to enable

the screw to move in the vertical direction.

Oon the other hand, the HDD 4 has a connector 42 at its rear
end. This connector 42 is connected to the PC side connector
10 and both of the connectors 42 and 10 are disposed at the
rear end of the HDD slot 6. The. connection between the
connector 42 at the HDD 4 side and the connector 10 at the PC
side is done when the HDD 4 is loaded in the HDD slot 6 as
shown in Figure 7(A) through (C). The PC side connector 10 =~
allows a slight position change. And, because the .rigidity of
the connector 10 against the PC housing 5 is high, the rear end
of the HDD 4 is fixed firmly to the PC housing 5.

As described above, in the first embodiment, the HDD 4 is fixed
to the PC housing 5 with the screws 9 disposed horizontally to
the PC housing 5. consequently, unlike the conventional
embodiment in which screws are disposed vertically to the PC
housing 5, the first embodiment makes it possible to- thin the
PC body 2.

In addition, according to the first embodiment, when the screws
9 are fastened, the two slopes 54 and 83 are slid on each other
and the HDD 4 goes up so as to press the HDD 4 strongly égainst
the upper wall 51 of the PC housing 5. The HDD 4 is thus stuck
on the wall $1 and fixed to the PC housing 5 strongly enough to
stand received impacts.

<Second Embodiment>
Hereunder, the second embodiment of the present invention will
be described with reference to Figures 8 through 10.
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the HDD slot 160 of the PC housing 150 in the second

embodiment. Fiqure 9 is a perspective view of the HDD 140 in
the second embodiment and Figure 10 shows how the HDD 140 is
loaded in the HDD slot 160 of the PC housing 150. Figure 8
omits the illustration of the lower wall 152.

As shown in Figure 8, the PC housing 150 includes the HDD slot
160 in which the HDD 140 is to be loaded. 1In the center of the
width direction of the upper wall 151 that partitions the HDD
slot 160 is provided with a slope member 154‘having a slopé 155
inclined in the direction for loading the HDD 140 into the slot:
160. This slope 155 goes up in the loading direction from the
loading hole (this side in Figure 8) of the HDD 140.

As shown in Figure 9, the HDD 140 has a hemispherical
projection 141 thereon. In the second embodiment, this
projection 141 slides down on the slope 155 formed in the HDD
slot 160. This projection 141 may be formed unitarily with or
separately from the housing of the HDD 140 so as to be fixed at
a predetermined position of the HDD 140.

Figure 10(A) shows a state of the HDD 140, which is mostly
loaded in the HDD slot 160. A predetermined clearance formed
between the upper wall 151 and the lower wall 152 of the HDD
140 makes it possible to load the HDD 140 into the HDD slot 160
easily.

As the loading of the HDD 140 is continued, the projection 141
of the HDD 140 comes in contact with the slope 155 of the slope
member 154 and the projection 141 slides down on the slope 155.
Also in this second embodiment, the screws are disposed
horizontally so as to fix the HDD 140 to the PC housing 150
just 1like in the first embodiment. When the screws (not
illustrated) are fastened, therefore, the HDD 140 goes slightly
in a direction parallel to the plane direction of the PC
housing 150. At this time, the projection 141 slides on the
slope 155, thereby the HDD 140 goes slightly in a direction

14



10 U-10 U5 10% U& ()-0*!110% U& ()-M $@10%JU& () - @hTIO%)U&'()-4457:;q¥?£“7ﬁ%
10 y/s!10%| & ()- (s!10% & ()-f!10%| & ()--@! 10%| & () B
h;l??&|§§&éq&§ﬂ0@&|§f(é mKo<p<q<r <<<=?bC 10 S! 096h&f() #10@6&f()-L10@6

' t 0 104] 104| 104|,5 10%| & DbC 10
' 10%4| & () Verfdgf)ﬂ Letp) 1&)1%9161 & %)l‘H‘{@ Eé&%% 531(“§I ?6@ h& ()- @' 10%
h&f() zDEEQFf FG @bC 10 y3!'10%t| & ()-!HO, ' 109 |
C ' 10%/Wv&o()wrﬁ?d 1@?{él 8scgr)ew>é O [r&s {dnel 106 1% (}x %ﬁéh&é&iﬁm&bctwq%w%
h& () L10’6ry%égeéflve%g/bgéb(ADD ﬂ%%”sfk ﬁL tightly to the lower wall 152

as shown in Figure 10(B). Because of the fastened screws, this
close sticking between those items is very strong. And, just
like in the first embodiment, because the screws are disposed
in a direction parallel to the plane of the PC housing 150 so-
as to fix the HDD 140 to the PC housing 150, this embodiment
makes it poésible to thin the PC body.

In the second embodiment, the projection 141 is formed at the
HDD 140. This means that the disposition of the projection 141
is comparatively free. Concretely, because the slope 83; which
is equivalent to the projection 141, is formed at the HDD door
8 in the first embodiment, the position of the slope 83 is
decided naturally. However, gccording to the second
embodiment, the projection 141 can be formed at any position on
the plane of the HDD 4. Consequently, the projection 141 can
be formed at the optimized position according to the size,
shape, etc. of the HDD 140.

And, in the first embodiment, two slopes 54 and 83 are used to
stick the HDD 4 to the upper wall 51 tightly. However, as
shown in the second embodiment, two slopes are not necessarily
required. Forming a slope on one of the HDD 140 side and the
PC housing 150 and providing a portion sliding over the slope
on the other, can achieve the object of the present invention.
Concretely, sliding of two slopes on each other may be used as
a member for converting the displacement of the HDD 140 in the
plane direction to the displacement in a vertical direction.
And, sliding of one slope on the non-slope surface of another
member may be used as such the conversion member. A slope is
not limited only to a plane; it may be a curved surface.

In the above first and second embodiments, an HDD is employed

as a disk drive unit, which is an electronic unit of the
present invention. The electronic unit of the present
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well as other electronic units.

While a lap-top PC has been described as a portable electronic
apparatus to which the HDD is to be connected in those first
and second embodiments, the present invention may also apply to
a desk-top PC, of course. And, it is also possible to apply
the present invention to any of other electronic apparatuses
than lap-top and desk-top PCs in case it incorporates a disk
drive unit in itself.

[Advantages of the invention]

As described above, according to the present invention, -when
such an electronic unit as an HDD, etc. is to be connected to a
portable electronic apparatus or a computer apparatus such as a
lap~top PC, etc., it 1is possible to fix the electronic unit to
the portable electronic apparatus firmly and enable the
electronic unit to be reduced in thickness.

Brief Description of the Drawings:

Figure 1 is a sketch of a lap-top PC 1 in the first embodiment
of the present invention;

Figure 2 shows a PC housing 5 of the lap-top PC 1 in the first
embodiment of the present invention;

Figure 3 is a perspective view of an HDD 4 from which an HDD
door 8 is removed in the first embodiment of the present

invention;

Figure 4 is a side view of the HDD 4 to which the HDD door 8 is
attached in the first embodiment of -the present invention;
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Figure 6 is a top view of the HDD slot 6 in the first

embodiment of the present invention;

Figure 7 shows how the HDD 4 is loaded in the HDD slot 6 in the
first embodiment of the present invention;

Figure 8 is a perspective inside view of an upper wall 151 of
the HDD slot 160 in the second embodiment of the present
invention;

Figure 9 is a perspective view of an HDD 140 in the second
embodiment of the present invention;

Figure 10 illustrates a process for loading the HDD 140 into
the HDD slot 160 in the second embodiment of the present
invention;

Figure 11 illustrates the concept of the present invention; and

Figure 12 illustrates a structure for fixing a conventional
HDD.

[Description of symbols]

.. Lap~top PC
.. PC Body
. Ligquid Crystal Display
. HDD
. PC Housing
. HDD Slot
CD-ROM Drive Slot
. HDD Door
. Screw
. Connector

U o= W O~ o e W

o O
.

. Screw Hole
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Lower Wall

53 ... Side Wall

54 ... Slope

81 ... Fixing Member

82 ... Door Member

83 ... Slope

140 ... HDD

141 ... Projection

150 ... PC Housing

151 ... Upper Wall

152 ... Lower Wall

155 ... Slope Surface

160 ... HDD Slot
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lOyllO%&'Qh3 A portable electronic apparatus, comprising:

a housing having a slot in which an electronic unit 1is to
be loaded and fixed, said electronic unit having a plane
area and thickness that are predetermined;

an electronic unit to be loaded and fixed in said slot;

a fastening member enabled to generate a fastening force
in a direction for 1loading said electronic unit in said
slot, thereby fixing said electronic unit in said slot of
said housing; and

a -conversion member for converting a displacement in said
direction for loading said electronic unit in said housing
to a displacement in a direction vertical to said plane
area.

(2) The portable electronic apparatus according to Claim 1;

wherein said conversion member converts the displacement
in the direction for loading said electronic unit to the
displacement in the direction vertical to said plane area
according to a fastening action of said fastening member.

(3) The portable electronic apparatus according to Claim 1:

wherein said housing has an upper wall and/or a lower wall
for partitioning said slot; and

said -electronic unit is in close contact with said upper
or lower wall.

{4) The portable electronic apparatus according to Claim 1;
wherein said conversion member is confiqured by:

a first member moving by following said electronic unit;
and
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said first member and/or said second member has a slope at

a predetermined angle to sald lcading direction; and

another member goes up or down on said slope of said first
or second member, thereby said electronic unit moves in a
direction vertical to said plane area.

(5) The portable electronic apparatus according to Claim 3;
wherein said fastening force of said fastening member
presses said.electronic unit against said upper or lower
wall via said conversion member.

{6) The portable electronic apparatus according to Claim 4;

wherein said apparatus further includes:

a loading member for loading said electronic urit in said
slot; and

said loading member has a slope that functions as said
first member and is fixed to said housing by said
fastening member while it 1s fixed to said electronic

unit.

(7) A disk drive unit to be attached/removed to/from a
computer apparatus, comprising:

a body having a front end and a rear end and being
inserted in said computer apparatus from said rear end;

and

a slope member having a slope along said front end side
from said rear end side.

(8) The disk drive unit according to Claim 7;

wherein said slope member is formed unitarily with said
body.
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(9)  The disk drive unit according to Claim 7;
wherein said unit further includes:
a loading member for loading said disk drive unit in said computer apparatus; and

said slope member is formed at said loading member.

(10)  The disk drive unit according to Claim 7,
said disk drive unit is fixed to said computer by a fastening force of a screw; and
said body or said loading member has a screw hole through which said screw goes

in a direction parallel to said plane direction of said body.

(11)  Aloading member for enabling a disk drive unit to be loaded in a slot formed in a
housing of a computer apparatus, comprising:

a fixing member to be fixed to said disk drive unit;

a slope member having a slope inclined in one direction for loading said disk drive
unit; and

a gripping member to be gripped when said disk drive unit is being loaded in said

slot.

(12) A computer housing having a slot in which a disk drive unit is to be loaded,
comprising:

a loading hole formed at said slot;

an upper wall and/or a lower wall for partitioning said slot; and

a slope member disposed in said slot and having a slope inclined in a loading

direction from said loading hole.



